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PREFACE

Quite early in my reading of renaissance literature I became
aware that not only certain passages but even whole works would
not submit to the terms of analysis then in vogue. Paradise Lost
was openly denounced, while The Faerie Queene was relegated to
a definitive edition, and no one even mentioned Sidney’s Arcadia.
Contemporary taste ran to the short rhetorical poem, so the lyrics
of Wyatt and Donne were brought forth as the touchstones of
literary excellence. Modern sensibility responded to physical stimulus
and looked to literature for experience, so there was much talk
about imagery and about the response of the reader.

Clearly we were passing by many of the most highly acclaimed
and widely influential literary works with no more than a curt nod
of dismissal. We were so busily engaged in finding examples to
demonstrate and support our own critical theories that we were
failing to recognize the masterpieces which have determined the
English literary tradition. Our narrow concern with new criticism
was cutting us off from the richest portion of our literary heritage.

In consequence, with confessed perversity, I began to consider
other critical issues. I began to ask not what does this work mean
today and what is my personal response to it, but rather what led
the author to write in this way and what was an Elizabethan likely
to have gotten from it. Many of my academic elders were asking
the same questions, and there was a growing concern with the con-
cept of natural order, for example, and with theories of indirect
expression such as allegory. There were also searching efforts to
Teconstruct certain bodies of knowledge, such as the scientific and
occult disciplines, the tenets of several religious sects, the history
of various ideas, and the facts of historical events and movements.
There has been a prodigious effort to learn as much as possible
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about the Elizabethan period, presumably with the intention of
reading the literature within this context,

Now the barrier between us and Elizabethan literature is not so
much a lack of information about the period (although we are far
from fully informed), as a lack of sympathy with the modes of
thought that then prevailed. Conditioned as we are by the assump-
tions of our scientific age, we cannot easily comprehend the produce
of different modes of thought. Our thinking is permeated with the
epistemology and ontology of physical science; it teaches us that
we can know a thing only through our sense perception of it, and
furthermore that the thing has no existence except these phenomena.
Given our assumptions that we know a poem by its phenomena
(1.e., its words), it is difficult for us to acquiesce in a reading proc-
ess where meaning is located in predetermined absolutes and is
conveyed by metaphor. It is difficult for us to accept a priori
agreements between author and reader, agreements announced in
advance by the genre of the work, by its title, and less overtly by
its form. But a renaissance author expected us to read his work with
certain presuppositions in mind, and he took pains to indicate what
these presuppositions should be. He did nor start from scratch. He
did not assume that the reader’s mind was a tabula rasa or that the
experience of reading his work would be highly individual.

One astute critic has recently defined a method which he dubs
“affective stylistics.” Quite simply this method, in the critic’s own
words, “involves an analysis of the developing responses of the
reader in relation to the words as they succeed one another in
time.” ' I quarrel with this method only to the extent of pointing
out that it largely predetermines the sort of reading it produces.
Because of its grounding in subjectivism and phenomenalism, the
interpretation is apt to be much more a reflection of the reader
than of the author. But this is certainly one way of proceeding in
criticism, and I admire the clarity and honesty of the critic in
stating his postulates.

The method T have prepared for, however, approaches literature
from the opposite direction. I have sought to reconstruct a doctrine
which was prominent in the renaissance—indeed, as it was expressed
in cosmology, it was the most forceful orthodox determinant of
renaissance thought, The notion of a divinely ordered universe is
one of our most ancient propositions, having emanated from the
school of Pythagoras as early as the sixth century s.c. It was assim-

‘Smnlcy E. Fish, “Literature in the Reader: Affective Stylistics,” New
Literary History, 2 (1970), 126-127.
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ilated by Plato and thence by the Church Fathers, and afn_ar that it
was a basic premise, stated or unstated, in most Western plulosophy,
religion, and science until the seventeenth century. The early
ren.;issancc humanists, and later the scientists, enthusiastically re-
affirmed it. My effort has been to reconstruct the Pythagorean
doctrine in all its ramifications. To this end, I have gathered a
oreat deal of information from a wide variety of renaissance sources
;nd have organized it under a few headings in Part IL

But my effort has been larger than merely to reconstruct a body
of knnv.:lcdgc. I am interested not only in the subject matter of
Pythagorean doctrine, but even more important, I have been con-
cérne& to throw light upon the modes of thought that it induced.
The central belief in cosmos requires an acceptance of paradox
(such as the coexistence of unity and multeity), of analogy (such as
that between the four elements and the four bodily humors), and of
mutability (that is, of two coordinate systems of time, one sequen-
tial and the other homogeneous). Ultimately my concern has been
to theorize about the sort of poetics that would derive from such
a doctrine, and Part III is the result of that speculation.

In other studies yet to be written, I hope to examine certain
renaissance authors in the context of this poetics. Some, of course,
used the tradition as a sounding board, and their work expresses
their departure from it, even their refutation of it. The vitality of
a literary work may well spring from the tension between the
dominant world view and an author’s individual interpretation of
it in light of his own experience. But others adopted the traditi‘on
intact, and sought to exemplify it. Many renaissance authors, in-
cluding some of the best, were eager proponents of the prevailing
cosmology. With extraordinary optimism, they conceived of their
works as autonomous art objects that imaged the perfection of the
cosmos. They reproduced the infinite variety of the universe in
their subject matter and the natural processes of the universe in
their poetic techniques. They sought to create literary microcosmoi.

Needless to say, a poetics of this sort imposes certain demands
upon the reader. While necessarily he must read discursively for
the first time through the work, he must not stop with this
phenomenalistic experience. From perception of the words in se-
quence, he is to proceed to a synthesis of the work as a whole. His
ultimate aim is an overview of the totality, removed from the con-
fines of time and space. Only when we look sub specie aeternitatis
can we comprehend the full meaning of the work, can we see it as a
literary microcosm,.
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Moreover, only when we have this totality in mind can we begin
to read the work in any intensive fashion. The full dimension of
any episode or any character or any image can be derermined only
by considering that part in relation to the whole. Therefore read-
ing such a work consists in analyzing the multifarious particulars;
but then, as a corollary process, we must relate each particular to
the entirety of the work. Conversely, the totality must be brought
to bear on every purtmn of it. In fact, by some sort of deductive
process, the meaning of any portion must be derived from the
whole.

This mode of reading, as 1 have suggested, comes to literature
from a direction opposite to that of affective stylistics. According
to that method, the meaning of the work lies in “the developing
responses of the reader in relation to the words as they succeed
one another in time.” According to the poetics derived from
Pythagorean cosmology, in contrast, the meaning of the work lies
in the conception of the author, which he has expressed by means
of actions, characters, and settings—that is, the work is a concep-
tual unity which has been made p'ﬂpahlc to our senses through a
verisimilar image of physical nature in all its multeity. Affective
stylistics may be the critical method most successfully employed
upon seventeenth-century literature, which reflects the growing
empiricism and materialism of its era; but it does not cope success-
fully with the cosmic patterns of long works in the earlier English
renaissance. Perhaps the best way to distinguish between the literary
climate of Elizabethan England and that of the seventeenth century
is to note the change between the cosmological assumptions w hich
underlie Pythagorean poetics and those which underlie affective
stylistics. This change, of course, is commonly called the scien-
tific revolution.

What I have done in this study, then, is to reconstruct the con-
servative cosmology on the eve of the scientific revolution and
the concomitant beliefs that sprang from it, including a poetics. I
have been as orthodox, even retrnspecrivc as possible in order to
mark clearly the shift that occurred in the seventeenth century.
I have cx‘aggcmred that shift in my efforts to delineate it distmcrh :
it began earlier and proceeded more gradually than my study mlght
suggest. But the modern mind, implementing the scientific assump-
tions of our day, thinks in ways radically different from the renais-
sance mind. So I have worked to describe a body of knowledge
and certain modes of thought which characterized the renaissance.
And I emphasize the need of understanding the renaissance mind

Xiv
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before we purport to read its literature. Afrer all, literature is
nothing more than someone’s interpretation of his experience, a
record of how he views the world.

Since Pythagorean cosmology was discredited by the scientific
revolution, it will for the most part seem esoteric to us. Through-
out this study I have felt as though I were swimming upstream
against the current of our own cultural umdltmumg I do not
abide by the tenets of Pythagorean doctrine; but in order to under-
stand the w ritings of those who did, it is important to shed our
own equally delimiting assumptions. It is difficult for us to reason
deductively, and we may never accept the validity of the syllogism.
But the renaissance did. And we have little chance of entering the
renaissance mind if we confine ourselves to the inductive process.
For example, aqtrolng) is folly unless we accept the notion of
cosmos, the premise that all rhmg-\ in the universe are interrelated;
and metempsychosis is superstitious unless we recognize the anima
puundi, the world soul from which the individual soul emerges and
to which it returns. There is no empirical evidence to support
cither of these beliefs. But once the fact of cosmos is granted, then
deductive logic prescribes that qqtmlugv and metempsychosis must
obtain. The mental process of reasoning holds sway and brooks no
contravention. I hereby warn my reader, though that to follow
this line of rcuonmg he must activ ely seek to “relocate the point
from which he is accustomed to view reality. The orientation of
this study requires a point of view quite different from the familiar
one,

I must issue also another warning. The tenets which the renais-
sance ascribed to Pythagoras and his school have been massiv ely
revised by modern scholars and in many instances rejected as unhis-
torical, Spealung factually, Pythagoras and his immediate disciples
provided a small and elusive nucleus which later centuries lavishly
surrounded with many strata of legends and ascriptions. The renais-
sance accepted this rich tradition with syncretistic zeal, and even
claborated it. But modern historians of philosophy have been more
exacting. At the least they distinguish berween Pythagoras himself,
his early school (including Archytas and Philolaus), Plato and the

early Amdcnw. and Neopvt]mgoreamsm with its late classical for-

geries. We should be aware of the discontinuity between Pythago-
reanism as it flourished in the renaissance and as modern scholar-
ship defines it.

In this same cautionary vein, I must call attention to a few
words which I use in special (almost technical) senses. By the word
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“infinite” in this study I mean an all-inclusive and therefore unified
totality, a summation of all the particulars and even alternatives,
“Infinite” does not mean the indefinite without limit, a concept
which was odious to the Pythagoreans. Consequently, even though
it is limited, I say that the cosmos is infinite, meaning that it is an
entity which exhausts and therefore subsumes the full range of
multifarious possibilities. Again, by the word “multeity” I mean an
aggregate of autonomous entities, in contrast to “unity.” The more
usual word in philosophical discussion today is “plurality.” I prefer
“multeity™ in this study, however, not only because it has an archaic
flavor, but also because it suggests a multitude of distinct and various
items rather than merely a plural number. Finally, T use the terms
“conceptual” and “physical” to designate two mutually exclusive
areas of human experience. “Conceptual” pertains to an ontology
where ultimate reality resides among ideas at some suprasensible
level; “physical” pertains to an ontology where ultimate reality re-
sides among the palpable objects of nature. The more familiar terms
are “intelligible” and “sensible,” which have been publicized by
Plato. I do not wish to restrict my discussion to the Platonic system,
however, and therefore I use the looser terms, “conceptual” and
“physical.” I might also note that my terms avoid the subjectivism of
Plato's terms; “intelligible” and “sensible” depend upon a perceiving
subject.

In my exposition the criterion of utility has been given preced-
ence over gracefulness. My intent has been to display this rather
esoteric doctrine as visibly as possible. T use frequent and extensive
quotations, and often approach the frenetic eclectism of a common-
place book. I hope that I have satisfied without sating. Since utility
has been my chief aim, I am also pleased to have found a large
number of appropriate illustrations from renaissance books, and
enormously grateful to the publications board of the Huntington
Library for approving the full complement of plates. They have
also generously allowed me lengthy footnotes of an enumerative
sort, and T have often given a full list of authorities where one or
two might suffice. But the extended bibliographical footnotes will
show the limit of my own research, and I hope will provide a
terminus a quo for those who wish to pursue a topic beyond that
point.

I owe debts of gratitude to a large number of individuals and
institutions, and T acknowledge these debts with joyous thanks for
the helpfulness bounteously given. I have sharpened my argument
by talking with many colleagues, including Stuart Curran, L. S.

PREFACE

Dembo, Daniel Donno, Elizabeth Story Donno, Madeline Doran,
Helen Gardner, Karl Kroeber, Richard Rierdan, John T. Shaw-
cross, Hallett Smith, John M. Steadman, Edward W, Tayler, James
Thorpe, J. B. Trapp, Robert Westman—I count my blessings in
the length of this list. In a category apart, I should like to recall my
debt to Don C. Allen and Earl R. Wasserman, two mentors who to
my sadness did not live to hold this book. I must also offer thanks
to Robert Jordan and Joseph A. Wittreich, who read the completed
rypescript and made invaluable comments, and especially to Paul
Oskar Kristeller, who read with flattering care. Less personally,
though nonetheless deeply, I am grateful to the staffs of the
Bodleian Library, the British Museum, the Cambridge University
Library, the Duke University Library, the Folger Library, the
John I‘lylands Library, the Warburg Institute, and most of all the
Huntington Library. For financial support, I am indebted to the
Duke University Research Council, the Graduate School of the
University of Wisconsin (Madison), the John Simon Guggenheim
Memorial Foundation, and the Huntington Library—diutissime flo-
reant! For permission to reproduce material in their custody, I thank
the Curators of the Bodleian Library (Plates 1, 2, 3, 4, 5, 6, 9, 10,
15, 16, 17, 18, 27, 30, 35), the Trustees of the British Museum
(Plates 32, 44, 50), the Librarian of Duke University (Plates 21,
33, 39, 40, 48, 52), the Director of the Folger Library (Plates 29,
41, 42), and the Director of the Huntington Library (Plates 7, 8,
11, 12, 13, 14, 19, 20, 22, 23, 24, 2§, 26, 28, 31, 34, 36, 37, 38, 43,
45. 46, 47, 49, 51). Finally, in the warmest terms I must thank Jane
Evans, who dealt resolutely with a refractory typescript, Betty
Leigh Merrell, who guided this book through the press with skill-
ful and loving hands, and my wife, who performed the sort of
yeoman service that no public acknowledgment can touch.

Pasadena, California S. K. H.
July, 1973
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I

Cosmology
and
Poetry:

An Introduction

[n the peroration of The defence of poesie, Philip Sidney dons
the playful mask that he often assumes to cover his seriousness, and
admonishes his reader to appreciate the powerful virtues of poetry.
According to Sidney, we should believe the poet when he claims
that he can make us immortal: “Thus doing, your soule shall be
placed with Dantes Beatrix, or Virgils Anchises.” But if we deride
poetry, Sidney threateningly jokes with only half a smile, we shall
be doomed to dullness and lost in perdition:

Bur if (fie of such a but) you bee borne so neare the dull-making
Cataract of Nilus, that you cannot heare the Planet-like Musicke
of Poetrie; if you have so earth-creeping a mind that it cannot
lift it selfe up to looke to the skie of Poetrie, . . . [you] wil be-
come such a mome, as to bee a Momus of Poetrie

Here Sidney is recalling from Cicero’s Sommium Scipionis (v) a
well-known passage devoted to the Pythagorecan doctrine about the
music of the spheres. We are not aware of the ever-present har-
mony in the heavens, Cicero explains, because our ears are deadened
to the constant sound, just as those who dwell near the cataract of
the Nile are accustomed to the deafening noise and therefore do
not hear it. In Macrobius’ commentary on the Sommium Scipionis
this passage comes in for extensive exegesis, and innumerable other
pedagogues repeat this strange bit of erudite lore. Much learning
and a long-standing tradition are therefore compressed into Sidney’s
playful comment.?

Especially the phrase “the Planet-like Musicke of Poetrie” is
fraught with recondite meaning. It implies not only that poetry is
measured in quantity like music, but also that poetry should echo
the cosmic order inherent in the music of the spheres. Just as each
Planer generates a note contributing to the harmony of the heavens
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to comprise an all-inclusive diapason which represents the cosmos
in musical terms, so must the elements of a poem fit together to
comprise 2 comprehensive whole which reflects the universal order.
Only then will poetry reproduce the “Planet-like Musicke” that
Macrobius so greatly admired, and that Sidney takes to be a rea-
sonable expectation for a poem. To epitomize the rich tradition
which Sidney assumes we recognize and accept, we might say that
Pythagorean cosmology should determine poetic theory.

Sidney is not alone in his assumption that Pythagorean cosmology
provides the proper patterns for beauty in our lives. In the final
scene of The Merchant of Venice, after Antonio has proved his
friendship for Bassanio and Bassanio has reciprocated in equal
measure, after Bassanio has won Portia and Gratiano has paired with
Nerissa, after Shylock has been thwarted and the Duke has con-
firmed justice in the realm, the happy couples converge on Bel-
mont for the consummation of their triumph over selfishness. Portia
and Nerissa have discarded the masculine disguise which circum-
stance forced upon them, and soon they will adopt the npprnprinrc
relationship to their husbands. We anticipate a scene like the wed-
ding of Thescus and Hippolyta where all the lovers are decorously
arranged in pairs, where we shall “find the concord of this discord”
(Midsummer Night's Dream, V .i.60).

The scene opens with Lorenzo in the garden of Belmont alone
with his lady, Jessica; and “the moon shines bright” (V.i.1), so it
seems that Titania and Oberon have blessed this spot. The two
lovers, stable in their relationship, look up to the shining sky and
wittily recount sad tales of love in joyful celebration of their own
happiness. While anticipating the arrival of the other lovers, Lo-
renzo leisurely contemplates the visible beauty of the scene and in
a lengthy speech calls attention to the harmony which manifestly
prevails in heaven:

How sweet the moonlight sleeps upon this bank!

Here will we 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

Is thick inlaid with patines 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-ey'd cherubins,
(V.i.54-62)

COSMOLOGY AND POETRY: AN INTRODUCTION

The passage is effective as physical description, setting a scene con-
ducive to the satisfying close of the play. But it works even more
effectively on the conceprual level, projecting a matrix of ideas
wherein the plot can make its thematic statement. The Pythagorean
doctrine about the music of the spheres provides a context within
which moonlight and music and serenity and love are interrelated
and underscore meaning. They are becoming (i. e., appropriate) to
“the touches of sweet harmony” which pour upon the scene from
the musical orbs. Through these touches of sweet harmony the
heavenly music informs our lives with beauty. The Pythagorean
cosmos is the source of beauty, the mold for beauty, the standard
by which beauty is recognized. )

[Lorenzo continues his specch along just such a vein, applying the
celestial music to the human condition. He extrapolates from the
macrocosm to the microcosm:

Such harmony is in immortal souls,

But whilst this muddy vesture of decay

Doth grossly close it in, we cannot hear it.
(V.1.63-65)

As Lorenzo says, the heavenly harmony resides within the human
soul, though we may not be aware of it. While Cicero gave a
pagan reason for our inability to hear this celestial music (we are
like those who live too near the cataracts of the Nile), Lorenzo
offers a religious reason based upon man’s fallen state: our senses
are clogged by the grossness of our flesh. In this statement of
contemptus carnis, Lorenzo conflates Christian doctrine with the
older philosophical view of the dichotomy between body and soul.
Despite its inaudibility, however, the harmony is nonetheless latent
in our inmost being, bestowing immortality and allowing us to
participate in the larger harmony of the universe. The thematic
statement of the play attests to the importance of recognizing this
]1'..II'IIIUII‘\', and the plot demonstrates how to live in accord with it.
The touches of sweet harmony fall upon us unstrained, like Portia’s
mercy, endowing our lives with music and concord and joy.

For the renaissance, art was intended to reflect and reveal these
touches of sweet harmony which infuse our universe. In Sidney’s
words, poetry was to echo “the Planet-like Musicke” which malkes
palpable the divine consent of the empyrean. An esthetics was
developed with the intention of making art an image of the cosmos.
Art should embody the sempiternal beauty of the divine pattern,
which mighr otherwise remain beyond nur'gmsp.
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The tradition of this esthetics can be traced back through the
Florentine Platonists to St. Augustine and eventually to the Pythag-
orean doctrine recorded in Plato’s Timaeus (47A-D). In that semi-
nal discussion of our senses and their modes of perceiving, Timaeus
insists that sight was bestowed on man so that we might observe the
harmonious motions of the heavenly spheres, and by those celestial
paradigms we might then regulate our own internal harmony. The
sense of hearing, though slightly lower in the hierarchy of human
faculties, was given us for a similar purpose. In consequence, poetry
and music, the arts directed at hearing, bear the onus of expressing
these orderly patterns in the heavens:

[t was for these same purposes that speech was ordained, and it
makes the greatest contribution thereto; music too, in so far as
it uses audible sound, was bestowed for the sake of harmony.
And harmony, which has motions akin to the revolutions of the
Soul within us, was given by the Muses to him who makes intel-
ligent use of the Muses, not as an aid to irrational pleasure, as is
now supposed, but as an auxiliary to the inner revolution of the

Soul (47C-D).

In such an esthetics, there is a direct chain of relationships from the
percipient through the art work to a concept of idealized nature
and ultimately to the deity itself.

By reading the literary work, we become aware of truths em-
bodied in the beauty of our natural surroundings, and thence we can
extract the benign intentions and beneficent attribures of our world’s
creator. Sidney implies this elevating purpose for art when he says
that an “earth-creeping . . . mind . . . cannot lift it selfe up to
looke to the skie of Poetrie.” Unless oriented upward toward the
celestial realm, our minds are indifferent to art. Or perhaps, it is the
function of art to direct our thoughts toward contemplation of
the universe. In this didactic purpose, poetry becomes an adjunct to
cosmology.

By cosmology I mean the composition of the universe, how our
world is put together. It comprises our beliefs about the funda-
mental constituents of the environment. So actually, cosmology is
an analysis of ultimate reality, what the Greeks called ¢tows and
what our forebears in English have ambiguously called “nature.”
Many different things have at one time or another been urged as
the elemental components of reality. A few of the better known
include atoms (both in classical times and in our own), the sense
data of humans, the mental impressions of humans, bundles of

COSMOLOGY AND POETRY: AN INTRODUCTION

energy, electronic fields, ideas in the Platonic sense, numbers as
defined by the Pythagoreans, and basic qualities (such as hot, cold,
moist, and dry). Cosmology consists in designating the intrinsic
ingredients of reality and defining the interrelations between them.

There is in all cultures and in all periods—in every esthetics—a
relationship between art and cosmology. Perforce there must be
some relationship between an art work and the reality which it
presumes to comment upon, otherwise the art work would be at
best whimsy or fantasy—perhaps “an aid to irrational pleasure,” to
use Timaeus’ phrase, but nothing more. Since art holds the mirror
up to nature, it must necessarily deal with the data of narure,
however that nature might be defined.® In this assumption, we
have the reassuring voice of Philip Sidney: “There is no Art de-
livered unto mankind that hath not the workes of nature for his
principall object.”* The discipline of esthetics, in fact, might be
defined as the attempt to determine the relationship between art
and nature,

Even if the artist wishes to deny cause-and-effect and seeks to
confirm prevalent disorder, he must maintain a relationship between
his view of nature and his art. He must fashion an art work which
embodies the principle of random occurrence. If like the dadaists
and the surrealists he chooses to devise outlandish juxtapositions
as a means of demonstrating the unreliability of our assumptions
about ordinary things, his artifact still records a decision about
ultimate reality. Surrealism makes fun of traditional cosmology; it
!jl]((‘ﬁ preconceptions of how things are arranged and then de-
liberately contravenes them in a puckish manner. Dadaism is even
more disturbing; it purposes to show outright that nothing has
any connection with anything else. Both the dadaist and the sur-
realist reflect directly a reality which denies the dependability of
C:l'l.lSﬂ] relationships in our environment. Then we have the parﬁdox
of an art form which by its selection and arrangement rejects the
notion of cosmology, the notion that our universe is a selection and
arrangement of items chosen by some process from the infinite
range of possibilities.

To Fnke another example of an art movement which illuminates
my point, we might look at cubism. When it became fashionable
under the influence of carly twentieth-century atomists to think
of ultimate reality as a congeries of separate units subject to certain
laws expressed by mathematical equations, then our artists likewise
fl'-’lgrpenred their interpretation of reality into discontinuous geo-
metrical forms. Cubism is an attempt to correlate atomic théory
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with our everyday perception of things, an attempt to translate the
ultimate reality posited by atomic physicists into terms which the
layman can comprehend and confirm with his senses. A work of
literature deriving from the same esthetics is Faulkner’s The Sound
and the Fury or As I Lay Dying, where subjective responses to
fragmented reality are laid out piecemeal for the reader to synthe-
size into an integrated art work. The responsibility of the artist is
merely to provide the discontinuous pieces.

But whatever reality the artist wishes to depict and whatever
techniques he chooses as his means, art always pertains to the
reality which it ventures to interpret, or else we would dismiss
it as eccentric or trivial. Not even cubism or surrealism or dadaism
is exempt from this condition. For those art forms to be effective,
we must have an a priori agreement between artist and percipient
abour cause-and-effect sequences and aboutr the arrangement of
items in space and about the relentless progress of time. An art
work presupposes certain interrelations (or the lack thercof) be-
tween things within the coordinates of space and time. It always
presupposes a cosmology.

We must recognize too that art is not only a presentation of
subject matter about reality, a discursive description of its content,
but also an analysis of its form. If art is to be true to nature, it
should reveal the structural dependence between the items of that
nature which it reflects. Assumptions about time and space there-
fore determine not only the subject matter of an art work, but
also the internal arrangement of its constituent parts. An art work,
in fact, is an individual’s attempr to record his perception of tem-
poral and spatial relationships among the data of his experience,
his attempt within the limits of the artifact to reproduce the con-
tent and the form of the universe as he perceives it.

An art work, then, is a description (entire or partial) of the
artist’s ultimate reality, comprising both subject matter and struc-
ture. We must now begin to sophisticate our inquir_v. however, be-
cause this ultimate reality may be of two sorts. It might be con-
ceptual or it might be physical. For some, like Plato, ultimate reality
lies with the ideas or cssences at some supra-sensible level where
only the intellect might conceive it, though we can apply that
knowledge to our mundane affairs. For others, like Aristotle, ulti-
mate reality resides among the physical objects which our senses
perceive, though by inductive reasoning we can abstract from these
dara a hypothesis which has universal application. The point to be
made is that ultimate reality is posited by some in conceptual terms
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and by others in physical terms, and the two ontologies might tend
roward a common ground between them—indeed, the thrust of cach
is necessarily in this direction—but they are in fact distinct and can
never be reconciled as philosophical s_\‘.srcms.

Moreover, as a further sophistication we must note thar this ulti-
mate reality might be objective or it might be subjective—thar is,
ultimate reality might remain a constant which is independent of
and unaffected by any perceiving mind; or ultimate reality might
be conditioned in varying degrees by the percipient himself. Tf we
opt for an objective reality, our art will describe a permanent, un-
changing nature, be it conceprual or physical, and it will deal with
generalities. If we subscribe to a thoroughly subjective reality, our
art will derive from an individual response to an undefined stimulus,
be it intellectual or palpable, and it will record a unique human
Cxpcrlcncc."

These, of course, are extremes which we have posited, and few
art works depend wholly upon one or the other possibility. Most
draw in varying proportions upon both. But there are some art
forms which strive to realize one or the other extreme. Abstract
expressionism, for example, discounts completely the possibility of
an objective realitv. The result, however, is critical anarchy. There
can be no community of response to abstract cxprcssionis‘m unless
we postulate some collective unconscious such as Jung’s and assume
that the abstract patterns exhibited by the art work will acrivare
some residual, archetypal patterns which we all share® Otherwise,
the response of each percipient to the art work will be unique and
may not contain elements in common with the responses of other
[?crcipicnrs. Conversely, purely representational art such as trompe-
I'eeil relies completely on an objective reality. It concentrates on
appealing to the eve to the exclusion of all else. The eve is quickly
satisfied, however, and our interest in trompe-I'ceil soon wanes. Al-
though art theories have developed and flourished at one pole or
.rhc other, it is rare as well as difficult—and perhaps rare because it
is difficule—for an artist to assume a wholly objective or a wholly
fmhiccri\'c reality. Most art works pruvidrf a somewhat subjective
nterpretation of an objective reality, Our literary heritage might
be roughly categorized into neoclassical and romantic \\';N'ks, but
there are very few pure examples of either.

(icncrnlly speaking, nonetheless, in our intellectual history we
hfl\’t‘ usually recognized that we seem to have experience of two
distinguishable sorts, one occurring in a realm of physical objects
which we perceive with our senses and the other tr:inspiring in a
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realm of abstract concepts which we contemplate with our minds.
Plato was the first in recorded Western thought to formalize this
dichotomy, which he did by postulating an unchanging world of
absolute being and a transient world of continually becoming; and
he interrelated the two halves of this reality by assuming that the
physical objects in the world of becoming are replicas (albeit im-
perfect replicas) of the ideal essences in the world of being. Given
such a dichotomization, however, we have difficulty in designating
which kind of experience is real and which is only a projection of
the other.

Indeed, a continuing problem in metaphysics, as far from solution
today as ever, is to identify the limits of the physical realm and of
the cnnccptu.:l realm, and to describe the interaction berween them.
During the renaissance the familiar chain of being was an attempt
to deal with this metaphysical problem. The physical realm com-
prised (in ascending order) stones, plants, and animals; the con-
ceptual realm comprised (in descending order) God and the angels.
And man was the nexus berween them, holding the physical and the
cnnceptual together in a single entity and providing a means of
intercourse between them. Man is ]lrer':ll\' the crucial link in the
chain. His superiority—what makes him lord of creation—is directly
due to his ability to have experience at both the physical and the
conceptual levels.

Likewise, art should be an attempt to interrelate the physical and
the conceptual. It can be the record of man’s wide scope of experi-
ence as he ranges the infinite continuum from the earth of plants to
the footstool of God. Man surpasses the lower ranks of nature by
virtue of his mtelllgence and his articulateness. And in a way he also
holds superiority over the angels, who are confined to the spmtual
realm and can operate in the physical realm only vicariously through
influencing human agents. While the angels because of their non-
corporeality are restricted to direct discourse and prohibited from
artistic expression—even their dancing on a pin is highly question-
able—the human artist through his artifact can render palpable the
truths of God’s empyrean. The art work, the produce of man's God-
given reason, is in fact his highest achievement. And since speech is
just below reason in the renaissance ranking of God’s gifts, poetry
is the highest achievement of man in art.

Others have already amply demonstrated that the notion of the
great chain of natural order is a critical touchstone in our under-
standing of, renaissance literature. It was a premise, stated or un-
stated, in the mind of every major poet from Dante to Pope. But I
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should like to extend this application of cosmology in criticism—
extend it to the point of saying that every art work rests upon
cosmological assumptions, and that we as critics must discover those
assumptions before we presume to interpret the work. We must
first ask, “What is the ultimate reality which this work is comment-
ing upon; what ultimate reality serves as a referent for it>”

As an example of the w asteful confusion in criticism which results
when a cosmology is not stipulated, we might look at the muddle
surrounding what Aristotle intended when he said that poetry is
imitation. This statement has been paraphrased by intelligent and
well-intentioned critics to mean everything from A to Z. It has
been used by some to exclude all but rcprcacnt'tnmul art, and by
others to ;usnf\ abstraction in art. Clearly, it is imperative to 'ipCle\'
a umnnlogiul framework before we talk about any theory of art
as imitation, Imitating awhat ultimate reality? ph\'~11c.1| or concep-
tual? 7 Is rhis an objective or a subjective realttv’ Any attempt to
understand Aristotle’s statement without answering these questions
is doomed to debilitating ambiguity and will gain few adherents.

Similarly, any attempt to devise a theory of allegory will be futile
until a menlnglml framework is qpcmﬁed If one t]‘nnq stands for
another, as it does in allegory, which is original and which is pro-
jection? Which is real and which is image? Even the pastoral and
tragedy and the novel as genres imply a cosmology, as do also
the sonnet sequence and the ode and free verse. In fine, without
specifying a cosmological framework it is fatuous to discuss any
theory of symbol or of language or of style or of structure or of
anything else that we as critics talk about, except perhaps the bio-
graphical facts pertaining to the author and the bibliographical facts
pertaining to the text.

In our daily lives our cosmological suppositions underlie almost
every choice of action and I1rgcl\' determine our life style. For ex-
dmpIe we observe that the stars in the sky follow a reguhr course
and the planets do not crash into one another. This is an empirical
fact that we learn from observation. But we might explain the reality
which lies behind this fact by several different assumptions. We
might explain it in terms amenable to the Greeks and say that a
d‘-‘mlﬁnd Atlas, supports the heavens on -his strong shoulders and
protects us from celestial disarray.® Or we might e\phm it in terms
amenable to the medieval Schoolmen and say that God’s will keeps
peace in heaven and generates caritas. Or we might explain it in
terms most familiar to us as modern men and say that the force of
gravity maintains a mechanical system and the attraction between
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two bodies is directly proportional to the product of rheir masses
and inversely proportional to the square of the distance between
them. The same phenomenon can be dealt with in quite different
ways. We can explain it in terms of mythology or theology or phys-
ical science. And the scheme that we accept as truth—as ultimate
reality—determines our own response to the universe and how we
choose to live in it. Qur cosmology determines whether we are
euhemeristic pagans or faithful Christians or pragmatic scientists.

Just so, our cosmological presuppositions condition our theories
of art. After all, art is only an attempt to sort through observed
facts and arrange them in some sort of meaningful statement about
our perception of the universe. We may view art as a palpable
representation in accord with mythology, as a didactic extension of
theology, or as an amusing alternative to the objectified nature of
physical science. All of these esthetics—and probably others—are
possible. We must decide, however, what cosmology is operative
for any theory of art before we begin constructing its esthetics and
applying it to individual works,

As critics, we must ask three questions as a preliminary to setting
out, and two diametrically opposed answers arc possible for each
question. First, the ontological question: what is art? Is art an ob-
ject, conceptual or physical, having an independent and immutable
existence quite apart from any perceiving mind? or is it a subjective
impression, intellecrual or sensual, having no existence at all until it
is perceived, and then having as many different existences as there
are perceivers? For myself, T should like to work toward some the-
ory of art as a happening, a dynamic event that transpires in the
intermundum between the art object itself and the individual human
percipient.” Second, the epistemological question: how do we know
art?> Do we best proceed to an understanding of it by conscious,
rational analysis of our sense data? or by affective, emotional re-
sponse to whatever appeals to us, a part or a whole? Even if we
say by both, by rational analysis and by emotional response, we
must ask which comes first, which is the more dependable, and
which will be our final criterion. Third, the teleological question:
what is the purpose of art? This question was cspccinlly important
to Protestants in Elizabethan England, though Plato was also con-
cerned about the effect of art on the commonwealth. Is art to in-
fluence human behavior, to make us better men, a moral aim? or s
it entertainment, mere recreation, simple escapism? In his effort to
elude the horns of this dilemma, Plato banished the poets from his
republic. Horace, one of our most influential literary critics, wanted
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it both ways—poetry, he said, is to teach and to delight. But as he
was interpreted by later moralists, the purpose of Je]iqhtinq was
made subsidiary to the purpose of teaching, so that any bplcas[nrc in
poetry is simply a ruse, an inducement to submit to instruction, a
_\“g-_m;n-.ating to the pill. These are the questions, it seems to me,
that responsible critics must ask as a prolegomenon to their disci-
pline, and I think they are best answered in the context of cos-
mology.

Cosmological assumptions, then, do condition our theories of art,
and we must be aware of this. Proceeding now to practical criticism,
we can say further that the cosmology of the artist conditions a
p.-1rri::u|:1r art work, so that we must try to determine his percep-
rion of the universe before we attempt to analyze his art—his paint-
ing or musical composition or building or poem. An art work, being
the artist’s mirror of nature, must necessarily reflect that nature as
the artist perceives it. Morcover, the artist not only uses cosmology
for his subject matter—the art work is not only a narrative dcscr;ﬁ—
rion of reality—but also the form of the art work reflects his per-
ception of how the universe is put together. The organization of
the art work, its structure, is an effective means of c.(_)nvcving the
artist’s view of how the basic constituents of reality are interrelated.
,Th“ structure of a work contributes to its total statement, and may
in some instances be a salient feature, a major means of making its
statement. i

To illustrate my point, T should like to offer two examples:
Dante’s Divina commedia and Eliot’'s The Waste Land. At first
glance these two poéms may appear to be wholly dissimilar. They
-.lrc.-‘scp;:r;lrc'.l by a great distance in gf:taqr-.llnl\\"-.lmi in time, and
their poetic statements are incnmpntihlc? But they also bear re-
I]l.‘iI"k;lhIC resemblances. Both poems anatomize the ;.mr.'t's home city .
—Florence in the first instance and London in the second. In each
case the poer wanders through his community describing its de-
flcml‘ltics and seeking some sort of understanding and inner peace
despite the prevalent evil, so his poem is at the same time an abrasive
commentary on contemporary socicty and a spiritual progress.

Furthermore—and this is the point most pertinent here—each
poem depends in large part upon its structure to convey its mean-
Ing. [n_ Dante’s day the prevalent cosmology was geocentric, with
carth firmly fixed as the focal point of a finite, neatly ordered uni-
verse. And Dante writes a finite, neatly ordered phem. There is
Insistent evidence of careful :u‘r:mgcnm{r: three books, 100 cantos,
the terza rima, to mention merely the mechanical contrivances.
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Moreover, the poem is finite. After traversing the inferno, purga-
torio, and paradisﬂ, we arrive at the presence of God, which is
definitely the end of the line. There is no place farther to go. Dante
has exhausted the possibilities of human experience, both in this
world and the next. In contrast, Eliot's poem is a collection of
fragments recounting subjective events, a loose and (seemingly) hap-
hazard sequence of disconnected episodes. There are gaps between
the episodes, no continuity except that prm'idcd by the reader as
he responds to the succession of passionate vignettes paraded jerkily
before his mind’s eye. Furthermore, the poet could have continued
with any number of other episodes; there is no apparent reason for
him to have stopped where he did. The Waste Land, then, is a series
of discrete fragments which must be interrelated by the reader and
which could go on indefinitely. It reflects quite clearly the prevalent
cosmology of Eliot’s day: an infinite universe where motion is rela-
tive, where there are no fixed points, in which only the subjective
response of the individual percipient gives any sense of order or of
limit. In each instance, in the Divina commedia and in The Waste
Land, the form of the work makes the clearest statement of its
meaning, On this point, the two works are strikingly similar in
poetic technique: the poet expresses his perception of reality most
forcefully by means of the poem’s structure. But of course the ul-
timate reality of Dante varies greatly from that of Eliot, and Dante’s
poetics, conditioned by his cosmology, is antithetical to the phantas-
magoria of Eliot’s Waste Land.

As a tenet of practical criticism, then, I hope to have established
that determining an author’s cosmology is prerequisite to under-
standing his work. Esthetic assumptions and the psychology behind
them are conditioned largely by cosmological assumptions."’ Once
we discover the ultimate reality of the author, though, we can then
deal with his art work as an interpretation of or a comment upon
that reality. And we can proceed beyond subject matter to an in-
quiry into the techniques which he employs in his effort to present
his view of reality. In sum, our final assessment should include an
account of his thematic statement, which is static (natura naturata),
and in addition an analysis of the process by which he makes this
statement (natura naturans). In this way, we reveal the dynamics
as well as the permanency of art.

Although it is immodestly hoped that this study will have impli-
cations for the consideration of any art form in relation to the
cosmology which prevails at the time, T have narrowed my scope to
an examination of poetics in relation to Pythagorean cosmology in
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che renaissance. It is especially interesting and valuable to study the
relationship between cosmology and art in the renaissance because at
this time our cosmological assumptions were being reviewed and re-
vised as never before in our history. |’rcc0nccp?irms about reality
were being challenged and replaced by another set of prt:cnncc;;—
rions. With the change in cosmology there was, of course, a cor-
respondent change in art, and therefore the period is particularly
instructive about the relationship between the two, One might define
the renaissance, in fact, as this change in assumptions and the re-
sultant efflorescence of scientific thought and artistic expression.™

Poetics provides a representative artistic mode, and in some ways
is uniquely suitable for a study of the relation between cosmology
and art. Literature is the artistic mode that utilizes words as its me-
dium, and words have a dual citizenship, belonging to both the
ph}'m.‘ni world and the conceptual world. Tt might be argued that
sculpture and painting are wholly physical, while music is wholly
conceptual, and therefore neither is representative. But without
doubt a word conveys a physical datum but is itself a concept
only.™ Since words fit comfortably in cither a physical or an in-
tellectual universe—indeed, can be confined to neither—they are a
peculiarly adaprable medium for artistic expression, :\grippﬁ Is un-
equivocal on this point: )

Words therefore are the fittest medium betwixt the speaker and
the hearer, carrying with them not only the conception of the
mind, burt also the vertue [power] of the speaker with a certain
efficacy unto the hearers, and this oftentimes with so great a
power, that oftentimes thev change not only the hearers, but
also other bodies, and rhing.s that have no life.”®

W hzlc we might not wish to go so far as Agrippa in assigning magi-
cal force to words, we should recognize that, especially in the ren-
ussance, language was seen as the nexus between Ct'lnL:epru:ﬂiz:ttinn
and physicality, the means whereby the dictates of man’s reason
‘-\j';’]"i'.' translated into action, The word had something of the same
divine imperative that Christ conveyed as Aéyos. Renaissance poetics,
Thun. occupies a venerated but nonetheless representative position
i the history of esthetics. It produced a remarkable body of art.

I'Im\'c focused on Pythagorean cosmology for the sake of con-
venience, because it is a distinet (although extensive and varied) set
of beliefs. Even more important, however, it is a fully articulated
cosmology that touched every field of human endeavor: ethics,
lhcu]og_\', science, politics, ﬂrt‘.-p'\'rhngnrc:m doctrine was all-inclu-
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sive 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 s.c. It flourished throughour the classical period (most
notably in the Academy of Plato and in the Roman circle of Neo-
plamnlst,\ around Plotinus), cross-pollinated with Stoics and Peri-
patetics, scattered seed as far abroad as the Hermericists and the
Cabalists and the Syrian syncretists and St. Augustine, and came to
full bloom in the renaissance. Its most ingenious and insistent ad-
vocate, strangely enough, was Johann i\cp]cr. who like most parti-
sans grew more vehement as it became clearer that his position was
untenable. Pythagorean cosmology, though withered, did not die
until the acceptance of Newtonian science and Humian philosophy.
The physics of Newton reduced relationships in nature to mechani=
cal laws to be determined empirically, and the skepticism of Hume
denied any cause-and-effect relationships in the intellectual as well
as the physical realm. 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 com-
prehend the art of those centuries.

At the same time that I point to the long history of Py thagorean
cosmology, I wish to be clear that this study does not trace the
chronological development of the concept of cosmic order or the
influence of Pythagorean ideas on other systems of belief. Part 11
reconstructs a synoptic view of Py thagnrc.m doctrine in renaissance
Europe, and no more. It sets forth the traditional lore associated
with Pythagoras, much of which modern \(.|1u|1f\]\l]‘| discredits.
Furthermore, it is scrupulomiv retrospective, ignoring the new
forces for change. It is intentionally selective within its historical
period, ignoring as much as possible the dev clnpmcnzs in philosophy
and theology which encouraged inductive reasoning and neo-hu-
manism, which in turn led to empiricism and the C\pcmncnml
method, which consequently produced the discoveries inaugurating
a new science. Part 11 deals with orthodox beliefs only, It assembles
the old-fashioned furniture of the reactionary mnml, what by the
mid-seventeenth century lay largely discarded in the attic of intel-
lectual conservatism. Others have delineated the (.hmgcm'c from
old to new, most notably, perhaps, A. O. Lovejoy in intellectual
history, Alexandre Knvrc in the history of astronomy, and Marjorie
anc Nicolson in I:rcrar\ criticism.
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It is 1ppmpri-1te to note that others have also dealt with the sub-
ject of renaissance p(JCl‘I(.*. in relation to cosmology. Hardin Craig’s
Enchanted Glass is a pioneer work in this field, clear- sighted and
encrgetic, opening paths w hich have not yet been fully c\plnnd
Theodore Spencer in his germinal book, Shakespeare and the Nature
of Man, took as a basic premise that cosmology conditions art, and
he argued that the excellence of Elizabethan drama, the genre most
expressive of conflict, deriv ed directly from the tension between old
beliefs and new. An interest in r.mmnlng\ undcrpms the work of
E. M. W. Tillyard, who felt mmpcllcd to publish separately his
widely known Elizabethan World Picture. 1 hope that this study
in a real sense extends these earlier inv estigations. My debr to these
scholars and to many more unmentioned here will be obvious.

To be as orderly as possible, I begin with a summary of what rh(.
renaissance knew (or thought it knew) about Py rhag{)r'u. and

rapid survey of the major materials available in the renaissance
which purvey Pythagorean beliefs, a corpus remarkable for its
variety as well as for its quantity. Bibliographical footnotes suggest
the J(.,(,Cbﬁ‘.ihi[if\« of these materials. Part Il reconstructs the Py-
thagorean beliefs known in the renaissance grouped under a number
of convenient headings. The doctrine was transmitted as a self-
consistent body of thc;ught however, and knowledge of the whole
is necessary for the full understanding of any partlcuhr renet.
Finally, Part ITI considers a few esthetic qsaumptmm which derive
dn’cul\ from Pythagorean cosmology—that is, the poet is a creator
acting in likeness of the godhead, mcmphnr depends upon corres-
pnndcnncs between the various levels of creation, and the poem
serves as a microcosm in literary form. Needless to say, it is the last
for which the first was made, but also it is the last which must
perforce remain inconclusive—not a set of facts, but rather open-
ended essays which establish some artistic postulates and attempt a
few critical applications.

NotEs

' (William Ponsonby; London, 1505), Kz, ) .

¢ John Milton was also much interested in and susceprible to this tradition;
his early artitude is t.]mr]v evidenced in his prolusion De sphaerarum con-
centu, and again in the "\qmm Ode" and in “Ar a SnIcmn Musick.”

“For an analysis of various concepts of “nature” in relation ro art, sce
Arthur O. lmf,w\' ““Nature’ as Aesthetic Norm,” Modern Langauge Nor&:s.
42 (1927), 444-450; also Harold S. Wilson, “Some Meanings of ‘Nature’ in
Renaissance Literary Theory,” Journal of the History of Ideas, 2 (1941), 430~
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448. For a consideration of changing concepts of “nature” in various periods
of Western thought, see R. G. Collingwood, The Idea of Nature ( xfor_d.
1945). For an historical study of how English poers thought of themselves vis-
d4-vis nature, see Meyer H. Abrams, The Mirror and the Lamp (Oxford Univ.
Press, 1953).

' Defence of poesie, By™. It should be noted thar in this passage Sidney is
using the word “art” in its literal sense of L. ars, “skill”; and among the arts
he includes astronomy, geometry and arithmetic, music, natural and moral phi-
losophy, law, history, grammar, rhetoric, logic, medicine, metaphysics—and
also, of course, poetry.

*In the renaissance, critics were aware that art may induce only a subjective
reality for the percipient. For example, Edward Norgare (d. 1650), an arbiter
of Stuart taste, wrote a manual of painting in which he commented: “Land-
seape is nothing but Deceptive visions, a Eind of cousning or cheating your
owne Eyes, by our owne consent and assistance” (Miniatura: or the Art of
Linming, ed. Martin Hardie [Oxford, 1919], p- 51).

"St. Augustine raised this possibility. “How do you explain,” the master
asks his docile pupil, “the fact that an ‘ignorant crowd hisses off a flute-player
letting out futile sounds, and on the other hand applauds one who H-»In,\'s well?”
And he answers: “It is done by nature giving everyone a sense o hearing by
which such things are judged” (Om Music, tr. Robert C. Taliaferro [New
York, 19471, p. 184). Cf. also ibid., pp. 325-327.

"The different meanings of ulupews as conceived by Plato and by Aristotle
are painstakingly elucidated by Richard McKeon, “Lircrnr_\' Criticism and the
Concept of Imitation in Antiquity,” Modern Philology, 34 (1936), 1-35.

* Elizabethans were fully capable of interpreting the myth of Atlas as a ra-
tionalization. According to Thomas Cooper, for example, he was “the brother
of Prometheus, who, as the Greekes suppose, did firste finde out the course of
the starres, by an excellent imagination. Wherefore the Poets fained, that hee
sustained the firmament with his shoulders” (T hesanrus linguae Romanae &
Britannicae [London, 1584], Cececeet).

"To be consistent with my thesis that esthetics depends upon cosmology, I
should cite a modern metaphysician who has postulated that reality is a simi-
lar event which results from the interaction between an ultimate constituent
of matter and a human mind: so see Bertrand Russell, “The Ultimate Con-
stituents of Matter,” an address delivered before the Philosophical Society of
Manchester in February 1915, and printed in Russell, Mysticism and Logic
(New York, 1957), pp. 120-139.

'“ Katherine F. Gilbert and Helmut Kuhn propose that a comprehensive
cosmology was necessary before a concept of esthetics could develop, and they
cite Pythagoreanism as a first example of an esthetic doctrine (A History of
Esthetics [New York, 1930], pp- 3-10). The larger implications of my state-
ment are sensitively considered from the twentieth-century perspective by
Joseph Frank, The Widening Gyre (Rutgers Univ. Press, 1963), esp. chap. i,
“Spatial Form in Modern Literature.”

"For a provocative discussion of the interaction between humanism and
empiricism in the renaissance, see Joan Gadol, “The Unity of the Renaissance:
Humanism, Natural Science, and Art” in From the Renaissance to the Counter-
Reformation, ed, Charles H. Carter (New York, 1965}, P, 29-55.

"“For a patristic discussion of this statement, see C[cmcnr of Alexandria,
Stromateis (VI1IlLviii), “The Method of Classifying Things and Names” in
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Pythagoras’
School
and

Biography

In the development of Western philosophy as the renaissance
saw it the sect of Pythagoras had played a definite and important
role, a role much more important than is generally concedec‘i today.
For Ralph Cudworth, in fact, “Pythagoras was the most eminent of
all the ancient Philosophers.” * While such praise might be cxcessml:]y
generous—the myopic view of a Cambridge enthusiast in the mid-
seventeenth century—there is no question about the reverence ac-
corded Pythagoras and the long line of disciples that followed him
down thl"Ol.lgh antiquity. The two best known schools of classical
philosophy, for the renaissance as for us, were the Academy of
Plato and the Lyceum of Aristotle. The acknowledged prototype
of phi[nsnphical' schools, however, was the society for initiates
which Pythagoras had founded at Croton in the late sixth century,
known later as the Italic sect. Pythagoras stood behind Aristotle
and Plato,? somewhat obscured by the mists of time, but clearly
visible—certainly a more distinct personality and intellect than we
discern from our modern vantage point.

Of these three giants of Greek philosophy, Aristotle was the
least admired in the renaissance. For us, living in a post-Baconian
world, Aristotelianism may suggest empirical observation and in-
ductive reasoning. He may be invoked as the ancient exponent of
modern science. Bur this view of Aristotle is contrary to what the
renaissance knew best of his teaching. In the early renaissance,
Aristotle rerained his association with the medieval Schoolmen. He
Was primarily the logician and the moralist, author of the Organon
and the Ethica Nicomachea. His work in the physical sciences was
known, of course, and highly influential: the Physica, the De caelo,
the De generatione et z:r;ra;rrprione, the Meteorologica. But in a
curious way, the high esteem in which these works were held made
his natural treatises a bookish tradition in themselves; the very au-
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1. Pythagoras in a group of colleagues

Pythagoras holding a scroll inscribed pproyor (“numbers”) stands
amidst several of his cohorts. Aristoxenus, the musicologist who argued
that the ear rather than the intellect should determine the consonant
intervals between notes, plays upon a bass viol. Prolemaeus, the eminent
geographer and astronomer, takes astronomical readings with a Jacob’s
staff. Euclid, the geometer, measures distances on a terrestrial globe with
a pair of compasses. Nicomachus, the arithmertician, leans forward
attentively in the background. Tamblichus, the deferential biographer of

Pythagoras, sits writing at a desk, perhaps recording the scene for
posterity,

lamblichus, In Nicomachi Geraseni arithmieticam introductionem, ed.
Samuel Tennulius (Arnhem, 1668), frontispiece.
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thority of Aristotle in such matters discouraged observation or
experimcnt lest the Philosopher be proved wrong. This was the
rradition that Bacon rejected and Glanvill denounced. It had, of
course, already been forsaken by the practising scientists subsidized
by commercial interests.”

" Plato was, without doubt, the darling of the renaissance. In the
early quattrocento several of the dialogues were rendered into
]_-.ni‘u by various translators even before the Florentine Academy
rcsurrcércd him in toto and enshrined him as their tutelary spirit.
For centuries Plato’s Timaeus had been the basic text for cosmol-
ogy. passing over into both science and theology; his Symposium,
adorned with Ficino's cxpansivc commentary, provided a doctrine
to guide moralist and love poet alike; his Republic was the touch-
stone for discussion of all public matters from government to edu-
cation to art. Because of Plato’s emphasis on mathematics in the
Academy," best publicized by the educational system prescribed for
the Republic (522E ff.), he was seized upon by the empiricists who
wished to justify measurement and was made the classical precedent
for the new science.® As Henry Billingsley, a prominent citizen of
London, proclaimed in his translation of Euclid:

The wisest and best learned philosophers that have bene, as
Pithagoras, Timeus, Plato, and their followers, found out & taught
most pithely and purely, the secret and hidden knowledge of the
nature and condicion of all thinges, by nombers, and by the
proprieties and passions of them.”

Thomas Cooper, perhaps the most interesting Oxonian of the six-
teenth century, spoke for his generation when he called Plato “the
prince of all philosophiers (in wisedome, knowlage, vertue, and
cloquence, far excedynge all other gentylles).””

Through Plato’s writings, especially the Timaeus, Pythagorean
doctrine had entered the mainstream of Greek thought. It over-
simplifies but slightly, in fact, to say that Socrates provided the
method and the Pythagoreans the curriculum for Plato’s Academy.®
This is not to denigrate the achievement of Plato or to diminish his
honor, but rather to place the Pythagorean school in better per-
Spective. There is no doubt that much of Plato’s teaching was a
graft on the stock of Pythagorean doctrine.®

The regimen and the curriculum of the Pythagorean school were
well known from a variety of authoritative sources, including Di-
Ogenes Laertius, Porphyry, lamblichus, Ovid, Diodorus Siculus, Au-
lus Gellius, Apuleius, and Justinus.” Rather late in life, after syn-
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cretizing the wisdom of several disparate cultures—the Phoenicians,
the Chaldeans, the Persians, the Hindus, the Arabians, the Jews, the
Orphics, the Druids," and especially the Egyptians—Pythagoras set-
tled at Croton in Magna Graecia, where he founded a secret society
opcn to both women and men. This society held out to its members
the hope of divine perfection—in fact, each was dedicated to the
release of his soul from its encumbering body, a purification to be
effected through contemplation of the universal order revealed in
nature. To achieve this purpose, Pythagoras offered instruction
which began with mathematics, then proceeded to a study of phys-
ics and the investigation of primary principles, and Fnallv promised
knowledge of the deity.™

This progress to beatific vision by the long route through scien-
tific study rather than the shortcut of irrational religious rapture
became the summum bonwm of the Pythagorean-Platonic doctrine.
It is sketched by Urania in Spenser’s Teares of the Muses:

From hence wee mount aloft unro the skie,

And looke into the Christall firmament:

There we behold the heavens great Hierarchie,
The Starres pure light, the Spheres swift movement,
The Spirites and Intelligences fayre,

And Angels waighting on th’Almighties chayre.

And there with humble minde and high insight,
Th'eternall Makers majestic wee viewe,
His love, his truth, his glorie, and his might,
And mercie more than mortall men can vew.
O soveraigne Lord, O soveraigne happinesse
To see thee, and thy mercie measurelesse.
(1. 505-516)

Experience of the deity was the ultimate aim of the P\'rhagorcan
sect, and therefore it became the fountainhead of a contmumg
strain of mysticism in Western thought. But because this experience
was to be g.lmed thmugh study of nature, the sect was also the
progenitor of systematic phys:ca] sciences. In the Pythagorean
scheme, religion and science not only coexisted, bur were mutually
dependent. For this reason, the doctrine of Pythagoras was im-
mensely reassuring to renaissance men who felt the forces of change
dividing this world from the other.

As a means of preventing materialism in the society, Pythagoras
deemed that all property was to be held communally, not individu-
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Jllyv. A prominent precept of the school was xowa ra @idwy éwar,
.m}fromm esse communia omnia, “All is common among friends.”
Another was ¢u\érys labms, amicitia aequalitas, “Friendship is equa]-
ity suggesting a p]’()tnt\-’pi(:'ll democracy.™ Devotion to fricndship
was a much publicized trait of P\tlngnrmm and gave rise to the
well-known story of Damon and Pythias,'” who according to the
dictionary maker Thomas Cooper were “two Philosophers of Py-
thagoras hys secte, in the league of friendship being eache to other
moste faithful.” ¥

The regulations of the school were strict and severe. After care-
ful selection, based upon physical as well as moral and intellectual
criteria, the novices were admitted to a five-year probationary pe-
riod, during which they were allowed to attend lectures but could
not speak.’™ The reason for this restriction was given by Apuleius:
“This was, I say, absolutely the first rudiment of w isdom, to learn
to think, and unlearn to prate.” ™ Clement of Alexandria offered a
more mystical rationale for the imposition of silence: “That, ab-
seracting themselves from the objects of sense, they might with the
mind alone contemplate the Deity.” " During the trial period of
enforced silence, the novices were called acousmatici, “listeners.” 1f
successful, they passed into a more active phase of their instruction
and were called mathematici, “students.” These advanced members
of the community were privileged to hear Pythagoras lecture in
person, and were encouraged to search into the principles of things,
not just to accept a statement without analysis. Pythagoras insisted
upon oral transmission of his teachings and swore the initiated few
to the utmost secrecy, so that neither he nor his immediate disciples
left any writings.*

The daily routine at the school was prescribed by the master,
and was austere but not unduly rigorous, allowing .nnplc opportu-
nity for meditation and study. The day began with 2 solitary walk
n the woods in order to compose the soul, followed by a permd of
group study, followed in turn by physical exercise such as races
and wrestling, After a modest noontime meal (no wine), they dealt
s a L()I'I'Illllll'llr\ W Irh L(ll'll!ll'l.“'ll[\ In‘llr'\ l .ate ||'| lh(. .1f[f_‘rn(1(l[1 came
another walk, but this time in pairs or parties to allow for discussion
of what they had learned. After washing, they had supper in groups
of no more than ten, performing ritual libations and of course ob-
serving the dietary laws of the sect, which forbade the eating of
meat. After supper there were lectures, with the youngest reading
and the eldest choosing the text. The day ended with another ritual
libation and with the t_fdut leading the assemblage in recitation of
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the catechism known as the xpueca émn, the carmina aurea, “the
golden verses.” *! Retirement, though not necessarily sleep, followed
immediately.

The d:supllnc of the society was aimed at nurturmf:r introspec-
tion. Memory was extolled and strengthened by exercises. Before
going to slecp at night a Pythagorean recounted the events of the
day, asking himself what he had accomplished, what he had done
badly, and what he had left undone. In the morning before rising
he tried to plan his next day in an orderly and productive fashion.
Ausonius’ Eclogue TIT is intended to be a character of the Py-
thagorean:

A good wise person, such as hardly one

Of many thousands to Apollo known,

He his own judg strictly himself surveys,

Nor minds the Noble’s or the Common's ways:
But, like the world it self, is smooth and round,
In all his polisht frame no blemish found.

He thinks how long Cancer the day extends,
And Capricorn the night. Himself perpends

In a just ballance, that no flaw there be,
Nothing exuberant, but that all agree;

Within that all be solid, nothing by

A hollow sound betray vacuity.

Nor suffer sleep to seize his eyes, before

All acts of that long day he hath run o're;
What things were mist, what done in time, what not;
Why here respect, or reason there forgot;
Why kept the worse opinion? when reliev’'d

A beggar; why with broken passion griev'd;
What wish'd which had been better not desir’d;
Why profit before honesty requir’d?

If any by some speech or look offended,

“"h\ nature more than discipline atrended?

All words & deeds thus searcht from morn to night,
He sorrows for the ill, rewards the right*

The society assumed that wisdom and virtue begin with self-knowl-
edge and the resultant self-control, The dictum nosce teipsum, it
was later argued, originated among the Pythagoreans®

Despite the emphasis placed upon introspection and individual
virtue, there was nonetheless complete deference to the authority of
Pythagoras. His way of life served as the model to be emulated and
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his teachings were unquestioned tenets. Each doctrine, in fact, was
ateributed to Pythagoras and carried the imprimatur dvrés épa, Ipse
divit, “He said it.” As the late Roman miscellanist Aeclianus re-
corded:

Such as were present at his lectures, disputations, and reasonings
gave great credit unto him, and beleeved his words which tlw\
esreemed equivalent, and countervaileable in truth, with Apollos
Oracles.®

In the eyes of his followers, Pythagoras was raised above the level
of mere mortal. As Aelianus intimated, he shared in the veracity of
Pyvthian Apollo—in fact, his name derived from this august dCll’V
And well Pythagoras deserved this veneration, as his hmgmph\ (at
least as it was legendized) reveals.

Most of what the renaissance knew of Pythagoras’ life is men-
tioned in the narrow compass of this entry which Thomas Cooper
prepared for his augmentation of Elyot’s dictionary:

Pythagoras, a man of exccllente wytte, borne in an yle called
Samos, whiche beinge subdued by Polycrates the tyraunte, Py-
thagoras forsoke his countrey and wente into Frrvpt and Baiw-
lonia, to lerne misticall sciences, and afterwarde came into Imlv.
where he continued the resydue of his lyfe. He was the first that
named hym selfe a philosopher, where before men of great
lernynge were called wise men: and bycause he wolde exchue
the note of arrogance, whan one demanded of hym what he was,
he sayde Philosophus, whiche signifyeth a lover of wysedome.
He was in sharpnesse of wytte passyng all other, and founde the
subtill conclusions and misteries of Arthemetike Musike and ge-
ometrye. Plato wondereth at his wisedome: his doctrine was
d\\mc, and commodyouse, the whiche he teachynge to other,
mjoyned them to kepe silence fyve yeres, and here hym dily-
gentely, er they demaunded of hym any question. He never
wolde do sacrifice with any bloude, he wolde eate nnthvngc that
had life, and lyved in a mcrv.wluusc abstynence, and continence,
and was in such auctoritie among his dlsmp]es that whan in dis-
pucions they maynteyned their opinion, if one demanded of them
why it shuld be as thcv spake, thei wold aunswere onely Ipse
dmt He sayde so, meany nge Pythagoras, whiche aunswere was
reputed as sufficient as if it had ben proved with an inevitable
reason, so muche in estymation was he for his approved trouth
and mu}mparablc lerny nge. He was noted to be expert in magike,
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and therfore it is written of hym, that nyghe to the citie of
Tarentum, he behelde an oxe bytynge the toppes of beanes there
growynge and treadinge it downe with his feete, wherfore he
bade the herdsman to advyse his oxe, that he shulde absteyn
frome grayne: the herde laugh} nge at hym, sayde, that he never
lerned to speake as an oxe, but thou (sayde he) that semeste to
have that experience therin, take myne offyce upon the. Forth-
with Pythagoras went to the oxe, and layinge his mouthe to his
eare, whispred some thynge of his art. A mervaylous thing, the
oxe as yf he had ben taught, left eatynge of the corne, nor ever
after touched any, but many yeres after mildely walked in the
citie, & toke his meate nnl\ of them that wold give it hym.*
Many lyke wonderfull th\'ﬂgtq is written of hym, fy mll\ his
dlwuples, for their wysedome and rempcr.lum.c were alw: ayes had
in great estimation. 'He was before the incarnation of Christe,
522, yeers.™

Early sources agree that Pythagoras” father was Mnesarchus, a gem
engraver, and h1~. most influential tutor was Pherecydes of Syros,
an early cosmogonist with a mystical bent.*” The h:rthpl wce of Py-
th‘)an.u was cll*.purcd like that of Homer, but he spent his child-
hood and youth in Samos and with this island he is invariably iden-
tified. Just as Aristotle is known as the Stagirite, Pythagoras is the
Samian,

The dates of Pythagoras were a matter for argument which be-
came a focal issue in one of the most acrimonious and pedantic
squabbles of the late renaissance. Diogenes Laertius had recorded,
“He flourished in the 6oth Olympiad” (VIIL45)—i.c., ;40—36 B.C.
Caspar Peucer gave 495 B.c. as the year of Pythagoras’ death® and
most learned contemporaries would have 1grced that Pythagoras’
life spanned roughly the last three-quarters of the sixth century.”
The chronology digested from Iamblichus by Thomas Stanley rep-
resents a COnsensus:

He was born about the third year of the fifty third Olympiad
[566 B.c.]: That being mqhtcen years old, he heard Thales and
others. Then he went to Phoenicia, thence into Egypt, where he
staid twenty two years; afterwards at Babylon twelve years; then
returned to Snmu,r being fifty six years old; and from thence
went into [taly.®

In the last decade of the seventeenth century, the Lhrmmlngv of
Py thagnraa life assumed an unwarranted i importance in the notori-
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ous “battle of the books,” because the dates (and therefore the
quthenticity) of Phalaris’ epistles were pegged to it.** The most
laborious sifting of the evidence, though, hardly improved upon
Sranley’s sketch.

Whatever the exact dates of Pythagoras, renaissance men saw
him as living in a period of rather easy cultural exchange, like their
own. Almost every eminent philosopher—Thales, Plato, Democritus
_was reported to have had a youthful period of travel to other na-
tions during which he assimilated foreign cultures and brought them
home. Py rhaqon‘; was the c\amplc par excellence of such a syn-
cretizer. Not only did he do it early, but he journeyed farther and
assimilated more knowledge than anyone else. Jerome Turler, the
Pruﬂ:q\cd authority on travelers, put Pythagoras at the top of the
list in his Llnprcr giving “Examples of Notable men that have
rraveilled,” and his account of where Pythagoras went and what he
accumulated is indicative of both the extent and the purpose of his
wanderings:

It is well knowne, y* Pythagoras went first into Egipt, there to
learne of the priestes of that cuntry the vertu of numbers, & the
moste exquisite figures of Geometrie. From thence to Babilon,
where of the Chaldes hee learned the course of the Planets, their
stations, circuit, and effects, over these inferiour bodies. Then
goynge backe into Crete how he came to Lacedaemon, to under-
stand the most famous lawes which flourished at that time, made
by Lycurgus and Minos. Lastlye, arrivinge in [talie: how hee re-
mayned at the citie of Croton the space of twenty yeeres.™

The anonymous author of “A breefe conjecturall discourse, upon
the hmrncraphlm]] letters & caracters found upon fower fishes,
taken neere Marstrand” imputed to Pythagoras an even wider range
of knowledge. He began his preface with a mind-filling procession
of esoreric lores which Pythagoras had mastered and transmitted to
his pupils:

Pithagoras the first instructer of the Greekes in misticall and
profound Philosophie, and the earnest advoucher of umemn bonum
and ens, (who delivered unto his hearers the pith and substance
of that knowledge and science that the Egyptian prophets, the
Assirian Chaldes, the Brittaine Bards, the Fremch Druids, the
Bactrian Samanaeci, the Persian ng1 the Indian C.]nmn'mphlsts
Anarcharsis among the Scithians, in Thracia Zamolxis, and fur-

ther Fast the Brachman Jewes did in his time and before pro-
fesse, 38
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The image of Pythagoras as exhaustive synthesizer of earlier cul-
tures had basis in ancient authorities,”* and learned men of the ren-
aissance enthusiastically enhanced the evidence.™

Although tradition emphasized the secrecy of the Pythagorean
sect and the oral transmission of its doctrine, Diogenes Laertius in-
sisted that Pythagoras wrote at least three books: On Education,
On Statesmanship, and On Nature (VII1.6-7). lamblichus also spoke
of voluminous works:

This science, therefore, concerning intelligible natures and the
Gods, Pythagoras delivers in his writings from a supernal origin.
Afterwards, he teaches the whole of physics, and unfolds com-
pletely ethical philosophy and logic. He likewise delivers all-
various disciplines, and the most excellent sciences. And in short
there is nothing pertaining to human knowledge which is not
accurately discussed in these writings.*

A corpus of Pythagoras’ writings has been pninsrakingl)-' recon-
structed by later scholars,”” but no extant work of any length can
be seriously attributed directly to him. His teachings survive widely
scattered in the publishcd work of others.

As a natural result of ransacking other cultures for knowledge,
Pythagoras was seen as a man of extraordinary wisdom. He was
credited, in fact, with inventing several disciplines which lie ar the
center of Western culture. Although the “seven wise men"” of
Greece preceded him in point of time and although Thales was
usually accorded the distinction of being the first to investigate
nature,” Pythagoras had considerably more substance than any one
of those tenuous personalities and received a lion’s share of honor.
It was unanimously agreed that he had coined the word “philoso-
pher,” * many saw him as the father of Greek philosnphy.‘" and
all concurred that he was the most comprehensive of the pre-
Socratics.

The variety of disciplines and discoveries traced back to Py-
thagoras is truly surprising. He holds pride of place in many dif-
ferent areas of learning. Thomas Stanley from his historical per-
spective declared:

Practick [i.e., moral] Philosophy scems to have been the Inven-
tion of Pythagoras; for Aristotle affirms that he first undertook
to discourse concerning Virtue; That Socrates is generally es-
teemed the Author thereof, perhaps is only because, as Aristotle
adds, coming afrer him he discoursed better and more fully there-
upon.* : ’
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By a slight extension, Pythagoras was praised as a law-giver: “They
hold Pythagoras to be the Inventor of all Politick Discipline.” ** In
the field of theoretical and applied science, Pythagoras through his
preoccupation with numbers established arithmetic * and geome-
try ¥ as systematic studies. Diogenes Laertius reported that Py-
thagoras “also discovered the musical intervals on the monochord”
(VIILi), and consequently he was credited with instituting mu-
sicology.* Because of his explanation of several celestial phen:)mena
and because of his formulation of the first cosmology—he instituted,
in fact, the word xéouos *—Pythagoras was the progenitor of as-
tronomy as a science,”” These four disciplines—arithmetic, geome-
try, music, and astronomy—were the core of the curriculum in
Plato’s Academy and formed the quadrivium as Boethius trans-
mitted it to the middle ages."® To be more specific about his astro-
nomical theories, we should note that, according to some, Pythago-
ras had posited a spherical earth in a circular orbit about the sun **
and an infinite universe,” two principles that were deferentially
recalled by Copernicus and his followers. According to Pliny, Py-
thagoras was the earliest systematic botanist.” In theological matters,
Pythagoras was the first to profess a deistic monotheism * and an
immortal soul subjected to reward and punishment.® Because of
such beliefs and his moral teachings, many saw Pythagoras as a
proto-Christian.”

Today the best known fact about Pythagoras is the theorem
which bears his name (Euclid, L.xlvii), that the square of the hy-
potenuse of a right-angled triangle is equal to the sum of the squares
of the two sides (c* = a®+ b?). Discovery of this theorem was
noted by Plutarch in order to relate the story of how Pythagoras
sacrificed an ox to celebrate the occasion, a story that was oft re-
peated.® It was not the outstanding achievement of Pythagoras for
the renaissance, however. Many other attributions took precedence.
Far betrer known, for example, was the anecdote of how Pythagoras
coined the word “philosopher.” He chose to be called t;'bakéa'mbos,
“lover of wisdom,” instead of the pretentious gogés, “wise man,” in
use until his time. The locus classicus for this incident appears in
Cicero’s Tusculanae disputationes (V.3-4):

IP}'tllagnras] came to Phliuns, a citie in Greece. And there,
reasoned bothe learnedlye and largelye, with Leo the chyefe of
the same towne. Whose wyt, and eloquence Leo wonderinge at,
asked of him, in what arte he was mooste pcrfect. Whereunto,
he aunswered, that he knewe no arte. But, that he was, a lover
of wysedome [i.e., philosopher].”
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The story was widely alluded to, and for many minds it gave evi-
dence that Pythagoras was indeed the father of philosophy. The
other notable coinage by Pythagoras was xéouos, mundus, a word
which, as Plutarch noted,” implied the beauty and order of the uni-
verse. In the Gorgias, Plato had taken pains to expound the signifi-
cance of xéouos:

Now philosophers tell us, Callicles, that communion and friend-
ship and orderliness and temperance and justice bind together
heaven and earth and gods and men, and that this universe is
therefore called Cosmos or order (507D-508A).%

In something of the same semantic vein, several memorable meta-
phors and aphorisms were attributed to Pythagoras. For example,
when Leon Phliuntius asked how philosophers differed from other
men, Pythagoras responded by comparing all mankind to the three
separate groups that frequent the public games—contestants, vend-
ers, and spectators:

Pithagoras aunswered, that the lyfe of man myght well be re-
sembled, to that fayre, whych, wyth al pompe of playes, al
Greece is wont to frequent, and solempnyse. For, like as there,
some by the exercise of theyr bodyes, woulde assaye to winne
some game, & crowne: and, some other, came thither, for the
desyre to gayne, by byeng and sellynge, and also, there was a
thirde sorte, farre passing al the rest, who sought neither game,
nor gaynes, but came thither onelye to beholde, and see, what
was done, and howe: so likewyse we comminge into this life, as
it were into a great frequented fayre, or market, seke some for
glory, and some for money. But very fewe, there are, which
despisynge all other thinges, woulde studye the contemplation
of nature. But these (he sayde) were they, whome he called the
lovers of wisedome.*

In the same analytical mood, Pythagoras divided the life of man into
four ages—a child, a youth, an adult, an old man—and he compnrcd
these ages to the four seasons,” thereby relating human experience to
the natural cycle in a way that inspired poets down to Spenser’s
time.” With a comparably moral intention, a popular saw said that
the choice at the crossroads between the path of virtue and the path
of vice was like the letter Y (Greek upsilon), which was known as
the Pythagorean letrer.”* Finally, speaking in the interest of public
rather than private morality, Pythagoras was often quoted as having
said:
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We ought to avoid with our utmost endeavour, and to amputate
with Fire and Sword, and all other means from the Body, Sick-
ness; from the Soul, Ignorance; from the Belly, Luxury; from a
City, Sedition; from a Family, Discord; from all Things', Excess.”

Since so much gnomic wisdom had accrued to Pythagoras, it is not
surprising to find that Walter Raleigh, among many, credited him
with the much disputed dictum: “Man is the measure of all things.”™
Followers of Pythagoras for centuries maintained the tradition of
,".f_iv\‘:,' (ﬁ.'l'f'f.

Because of his wide knowledge and extraordinary virtues, Pythag-
oras was endowed not unexpectedly with superhuman powers. His
early biographers associated him with Pythian Apollo—indeed, his
name asserted this association—and they claimed his descent from
divinity. He was compared to Orpheus, exercising the same domin-
jon over savage animals, except that what Orpheus accomplished by
music Pythagoras achieved through words. Because of the purity of
his life, Pythagoras alone of all men could hear the music of the
spheres.”” He was accorded the power of divination by a variety of
means, including a magic mirror and a fortune-telling wheel,” and
beginning with Porphyry (xxiii-xxix) a store of miracles was de-
veloped for him, such as those briefly recalled by Acelianus:

This Pythagoras (as the rumor goeth) was seene in two severall
places, namely in Metapontio and Crotona, in one present day,
and in one instant houre. Besides that, he discovered his golden
thigh in the Olympiad. Moreover he informed Milo Crotoniata,
that hee was Midas the Phrygian, the sonne of Gordius. Further-
more hee plucked of the feathers of a white eagle which carried
him, and as he passed over the floud Cosa, the streame spake unto
him with an intelligible voice, calling him by his right name in
this manner, Salve Pythagora, welcome Pythagoras.”

Such miracles gave Pythagoras a reputation for sorcery—as Thomas
Coaper reports, “He was noted to be expert in magike™—and during
the middle ages he kept company with other notable necromancers
such as Vergil, '
, )P_\’l'hﬂg(}l".lli. dress and mien were appropriate to his lofty mind:
Pythagoras Samius was clothed in white apparel, and did weare
uppon his head a crowne of Golde.” " The fact of his golden thigh,
visible proof of his near divinity, was recorded by Diogenes Laertius
(\"III.H} and approvingly rc-pcntcd by genergltions of later ad-
mirers in varying states of belief.” His demeanor, of course, was
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solemn and dignified. He maintained an even, unruffled disposition,
subject to neither discernible joy nor sorrow. The image of Pythag-
oras as teacher, particularly as reconstructed by Ovid (Metamor-
phoses, XV.62—72), emphasizes his powers of persuasion (see Plate
z). Every aspect of Pythagoras contributed to his reputation for
wisdom and piety.

Nonetheless, stemming from Lucian a defamatory tradition had
developed which depicted Pythagoras as an inept and ridiculous
egghead.™ This caricature showed up in satire, of course, running
the gamut from amused spoofing to angry denunciation. No philos-
opher was completely safe from such defamation of character—
witness the parody of Socrates in Aristophanes’ Clouds. In the case
of Pythagoras, though, he usually appeared as a numskull gibbering
about numbers or as a muddle-headed proponent of metempsy chosis.
In this pseudo-intellectual garb, for example, he serves as the butt
of a skit devised by Mosca for the amusement of Volpone
(Lit.1-62).

Pythagoras’ death occurred in Croton when a group of hostile
townsfolk set fire to the house where the society was meeting, al-
though other accounts of his death have been given.” He had a
wife, Theano, several children, and a host of disciples.” Later em-
inent philosophers who were regularly seen in the direct line of
Pythagoras include Empedocles, Parmenides, Zeno, Democritus,
Socrates, and Plato.™ Pythagoras’ immediate influence as a practis-
ing philosopher and scientist continued to be felt, in fact, until far
into the modern period. Writing in 1706 André Dacier, then prob-
ably the most distinguished classical scholar in France, offered a
learned, if adulatory, opinion on Pythagoras’ achievement:

If we ought to measure the Glory of a Philosopher by the Dura-
tion of his Doctrine, and by the Extent of the Places that em-
brac'd it, nothing can equal that of Pythagoras, since most of his
Opinions are at this Day literally follow’d in the greatest Part of
the whole World: But this is not his highest Honour, for what is
infinitely more glorious for him is this, that the two most excel-
lent Men for Learning and Parts that Greece ever produc’d,
Socrates and Plato, follow’d his Doctrine, and his Method of ex-
plaining it.™

In renaissance France, several academies were based explicitly on
Pythagorean assumptions about number and harmony,” and Gul-
liver found in Laputa a full-blown Pythagorean society absurdly
devoted to mathematics, astronomy, and music.
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By the cighteenth century, which basked in the luminescence of
the new science—"God said, ‘Let Newton be, and there was
Light!' "—the teachings of Pythagoras appeared impractical, a fit
Sl‘li‘lil‘-‘(‘t for satire. Science and religion were by then at odds, and
any modus vivendi which attempted to encompass them both was
hound to seem laughable. At the end of Candide, Pangloss as a
disciple of Leibniz is still discoursing “du meilleur des Mondes
pnsqih]es. de 'origine du mal, de la nature de I'ime, & de I'harmonie
préémb!ic"; * but his philosophy has been exposed as woefully in-
adequate to cope with a world which is far from the best in any
list of possibilities. The modern age had begun.

In an earlier period, the serious-minded still strove to hear the
music of the spheres, and renaissance poets, for sentimental as well
as scientific reasons, were loath to relinquish that harmony for the
monotonous whirrings of a great clock. Milton expressed rthe com-
mon regret at the passing of an age:

How charming is divine Philosophy!
Not harsh and crabbed, as dull fools suppose,
But musical as is Apollo’s lute,
And a perpetual feast of nectar’d sweets,
Where no crude surfeit reigns.

(Comus, 476—480) ™

The eighteenth century heeded Milton for his threatening theology,
bur largely ignored this softer strain. In the nineteenth century the
more romantic of thé poets attempted to recoup something of the
lost sweetness of divine philosophy, but an aeolian harp is a poor
substitute for Apollo’s lyre.

During the renaissance, however, for one of the rare moments in
history, science and ethics were incorporated into a single philo-
sophical system, into the “divine Philosophy™ of Pythagoras.
Though science was subordinated to a higher purpose, it was none-
theless the essential first step in the via bumana. For this reason,
the Pythagorean doctrine appealed so strongly to the renaissance.
Without diminishing the central importance of man or the possibility
of his perfection, it urged the study of physics. It provided the
humanists with a scientific orientation that Neoplatonism lacked,
absorbed as it was in mysticism. Moreover, it provided a mathemati-
cal tradition of number, weight, and measure, a qunnl:itativc ap-
_pm-.lch. that academic Aristotelianism lacked, absorbed as it was
N qualitative analysis and logic. Pythagoras offered a mode of
rhﬂughr that kept man firmly in this world, but faced him in the
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direction of the next.™ What more suitable authority could the
renaissance resurrect from antiquity?

NoTESs

L The true intellectual system of the universe (London, 1678), p. 370.
? Photius preserves an anonymous life of Pythagoras which begins:

It is said that Plato, being a pupil of Archytas, was the ninth in line to
receive the doctrine of Pythagoras. Aristotle was the tenth in line.

Excepir, inquit, docendi munere Pythagoram Plato nonus successor, Archy-
tae senioris discipulus, decimus Aristoteles

(Myriobiblon [Rouen, 1653], col. 1313). When William Wotton entered the
lists in the late seventeenth-century battle of the books, he began his argument
by examining the doctrines of Pythagoras because that is where the history of
learning started:

In my Enquiries into the Progress of Learning . . . I shall begin with the
Accounts which are given of the Learning of Pythagoras, rather than those
of the more Ancient Grecian Sages |i.e., the Seven Wise Men]; because his
School made a much greater Figure in the World, than any of those which
preceded Plato and Aristotle

(Reflections upon ancient and modern learning [London, 16041, p. 91).

%1 have necessarily oversimplified the status of Aristotle in the ren-
aissance. For fuller treatment of the subject, see Paul O. Kristeller, “The Aris-
totelian Tradition” in Renaissance Thought [1955] (New York, 1961), pp.
24-47; and Kristeller, “Renaissance Aristotelianism,” Greek, Roman, and By-
zantine Studies, 6 (1965), 157-174.

“For a critique of mathematics in the Academy, see Nicomachus, Introduc-
tion to Aritlmietic, tr. Martin Luther D'Ooge (New York, 1926), pp- 3-26.

% Jacques LeFévre d'’Etaples repeats a popular canard in the prefatory com-
ment to his version of Boethian arithmetic:

Plato in his Academy engraved this statement at the entrance: No one
deficient in mathematics should enter here.

Plato in suae Academiae vestibulo hec insculpsit epigramma: Nemo huc
mathemaricae expers introeat

(Introductio . . . in Arithmeticam . . . Boetii, pariter & [ordani, in Gregor
Reisch, Margarita philosophica [Basle, 1583], p. 1065). Cf. Robert Recorde,
The pathway te knowledg (London, 1551), t1%; and Gerard Johann Vossius,
De universae mathesios matura & constitutione liber (Amsterdam, 1650), p. 18.
In some instances, the saying is attributed to Pythagoras himself; cf. Hum-
phrey Baker, T'he well spring of science (London, t580), A4"-Ajs; and Francis
Meres, Gods aritlweticke (London, 1597), A2"-A3. The ultimate litera
source for this saying is Joannes Tzerzes, Variarum historiarum liber [viii.249],
tr. Paulus Lacisius (Basle, 1546), p. 161. Oronee Finé, the influential professor
of mathematics in the Collége de France, broadened Plaro’s insistence that the
curriculum be based on mathemaries:

Rightly therefore Plato decreed thar youths should first be taught numbers,
withour which, he concluded, neither private nor public affairs can be well
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enough administered, demonstrating (just like Pythagoras) that all human
Affairs turn on the disposition of numbers themselves as well as on the har-

mony made from them.

Merito igitur Plato, primiim numeros mandat pueros esse docendos: sine

uibus nec privatas, nec publicas res, satis commodé administrari posse con-
fessus est, omnia in ipsorum numerorum (veluti Pythagoras) cum disposi-
rione, tum facta harmonia, mortalia versari demonstrans

(Arithmetica practica [Paris, 1542], fol. 37). For a modcrp critique, see Harold
Cherniss, “Plato as Mathemarician,” Review of Metaphysics, 4 (1951), 395-415.
o The elements (London, 1570), fol. 183.
: gibliotheca Eliotae (London, 1548), Eeer™ [“Plato”].
£ The anonymous life of Pythagoras in Photius reports:

Plato is said to have learned his speculative and physical philosophy from the
Pythagoreans in Iraly, and his ethical philosophy from Socrates. From the
Flearics, Zeno and Parmenides, he took his principles about logic. But all
of these derived from the school of Pythagoras.

Platonem i Pythagoreis in Iralia Speculativam & Physicam aiunt, & a Socrate
Ethicam didicisse: apud Zenonem vero, & Parmenidem Eleatas, fundamenta
Logices jecisse, qui omnes & Pythagorae schola profecti sunt

(Myriobiblon, col. 1315), No less an authority than Proclus offered this
opinion in his commentary on Plato's Timacus:

If, therefore, he [Plato] has any where mingled the Pythagoric and Socratic
peculiarity, he appears to have done this in the present dialogue. For there
are in it from the Pythagoric custom, elevation of conception, the intel-
lecrual, the divinely inspired, the suspending every thing from intelligibles,
the bounding wholes in numbers, the indicating things mystically and sym-
bolically, the anagogic, the transcending partial conceptions, and the enun-
ciative ‘or unfolding into light. But from the Socratic philanthropy, the
sociable, the mild, the demonstrative, the contemplating beings through
images, the ethical, and every thing of this kind

(Proclus on the Tinaeus of Plato, tr. Thomas Taylor, 2 vols. [London, 1820],
[.6-7). To garner an opinion from within the Church, we can cite St. Jerome:

Plaro, after establishing the Academy with its countless disciples and real-
izing the many shortcomings of his own system of teaching, went to
Magna Graecia and there he studied the teachings of Pythagoras under
Archytas of Tarentum and Timaeus of Locri. And he blended the elegance
and charm of Socrates with Pythagoras’ teachings

(The Apology Against the Books of Rufinus [11Lxl], tr. John N. Hritzu
|Catholic Univ. of America Press, 19651, p. 212). St. Augustine agreed:

To the Socratic charm and precision which he had mastered in ethics,
Plato joined the skill in the natural sciences which he had diligently ac-
quired from the men I have mentioned [the Pythagoreans]. Then he added
dialectic, which he believed to be either wisdom itself or at leasr an in-
dispensable prerequisite for wisdom, and which would synthesize and de-
termine those components
‘:‘fh‘:'m"r to Skeptics [1llxvii], tr. Denis ]. Kavanagh, in Writings of Saint
A_nga.-;mw [New York, 1948], p. 213). Joannes Baprista Bernardus quotes
Ficino to the effect that Plato gave preference to the Pythagorean doctrine
before all others:
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Plato cum omnes philosophorum opiniones examinasset, Pyrthagoricam
sectam tanquam verisimiliorem prae caeteris elegit. Ficin, Platon. Theologiae
lib.r7.cap.4.

(Seminarium totius philosophiae Aristotelicae et Platonicae, and ed. [Lyons,
1500], 1l.721); cf. Ficino, Opera onmia (Basle, 1576), p. 386. Georg Horn,
writing a history of philosophy in the mid-seventeenth century, cited other
authorities on Plato’s debt to Pythagoras:

Nam illud in antiquorum scriptis observare prerium operae est, €os Pla-
tonicorum & Pythagoracorum nomina saepe confundere. Quod propter
sectarum harum convenientiam fieri, nemo non intelligit: & quia ex Py-
thagorae secretis pleraque emblemata sua hausit Plato. Apuleius Florid.is.
Plato, nibil ab bac secta vel paululim devius, Pythagorissat. Eusebius lib,
contra Hieroclem confur. libri primi: Plare Pytbagoricae praeter caeteros
onmes disciplinae particeps factus est

(Historiae philosophiae libri septem [Levden, 1655], Y. 187). The curriculum
which Plato prescribes for the academy in his Republic (525A-530D)) is most
assuredly the Pythagorean quadrivium. For a modern review of the relation-
ship between Plato and the Pythagoreans, see Cornelia J. de Vogel, Pythago-
ras and Early Pythagoreanism (Assen, 1966}, pp. 192-207.

" A bit of ancient gossip, first recorded by Diogenes Laertius, intimared that
Plato had purchased Pythagorean texts from Philolaus in order to plagiarize
them:

Down to the time of Philolaus it was not possible to acquire knowledge of
any Pythagorean doctrine, and Philolaus alone broughr out those three cele-
brated books which Plato sent a hundred minas to purchase (Lives of Emi-
nent Philosophers, V1ILis).

Cf. also:

[Philolaus] wrote one book, and it was this work which, according to
Hermippus, some writer said that Plato the philosopher, when he went to
Sicily to Dionysius’s court, bought from Philolaus’s relatives for the sum
of forty Alexandrine minas of silver, from which also the Tihnacus was
transcribed (ibid., VIIL85).

See also lamblichus, Life of Pythagoras [xxxi], tr. Thomas Taylor (London,
1818), p. 142; Tzetzes, Variarum bistoriarum liber [X1.362], pp. 203-204; Wil-
liam Baldwyn, A treatise of morall phylosopbye (London, 1550), F8; Joannes
Jacobus Frisius, Bibliotheca philosophorum classicorum authorton chronologica
(Zurich, 1592), fol. 157 Thomas Stanley, The history of philosophy, 2nd ed.
(London, 1687), p. 586; G. S. Kirk and J. E. Raven, The Presocratic Philoso-
phers (Cambridge Univ. Press, 1962), p. 308; and W. K. C. Guthrie, A His-
tory of Greek Philosophy, 3 vols. (Cambridge Univ. Press, 1962), l.330.

10 For accounts of Pythagoras’ school, see Walter Burley, Liber de wvita et
moribus philosophorum, ed. Hermann Knust (Tiibingen, 1886), pp. 70-723
Gerard Johann Vossius, De philosophorum sectis liber (The Hague, 1657), pp-
33-18; Stanley, History of philosophy, pp. s16-521; Joannes Scheffer, De natura
& constitntione philosophiae Italicae seu Pythagoricae liber singularis ( Upsala,
1664), esp. chaps. x-xiv; Theophilus Gale, The court of the gentiles, 2 parts
(London, 1670), 1l.144-165; Abraham Grau, Historia philosophbica (Francker,
1674), pp. 153-160; André Dacier, The Life of Pythagoras, tr. anon. (London,
1707), pps 23-27; J. F. Weidler, Dissertatio historica de legibus cibariis et
wvestiariis Pythagorae (Jena, 1711); C. E. Joccher, De Pythagorae wmethodo
philosopbiam docendi (Leipzig, 1741); William Enfield, The History of Phi-
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iosopby, 2 ol lL(m‘dt_}n. 1791), 1.376—3825 A. Ed. Chaignet, Pythagore et la
pi‘ﬂfﬁ'”ﬂbi" pythagoricienne, Z“\r‘n]?..(l":l.ﬂs.‘ 1873), Loy—164; S. Ferrari, “La
scuola ¢ la filosofia pitagoriche,” Rivista italiana di filosofia, 5 (1890), i.53-74,
183-212, 2B0-306; 11.59-79, Iq?‘-z I_ﬁ: F M. Cornford, “Mysticism and Science in
the Pythagorean Tradition, C{amrdf Quarterly, 16 (1922), 139ff.; Hallie
\\‘thc'rs. Pythagorean Way of Life (Adyar, 1926); Pierre Boyancé, “Sur la vie
P\,,h._“:.,ricicnne.“ Revue des ér;:des grecques, 52 (1939), 36-50; Jean Mallinger,
Pytiagore et les mystéres (Paris, 1944), chap. iii; and Eric T. Bell, The Magic
of Numbers (New York, 1946), Tp. 115-134.

11 Although Pythagoras is regularly aligned with the other cultures in this
ist, his association with the Druids is less common; but sece Joannes Bessarion,
In calunmiatorem Platonis libri quatuor et al. (Venice, 1516), fol. 3-3,

12 [n this aspiration toward divine perfection, the Pythagorean doctrine
chared much with the Hermetic tradition; see Frances A. Yates, Giordano
Bruno and the Hermetic Tradition (London, 1964), esp. pp. 4-5.

1w Cf. Plaro, Phaedrus, 279C; Plato, Laws, 739C; Cicero, De officiis, 1.xvi; Di-
ogenes Laertius, VIILio; Porphyry, De wita Pythagorae, xxxiii; lamblichus,
De wvita Pythagorae, xix; St. Jerome, Against Rufinus [IlLxxxix], tr. Hritzu,
(Catholic University of America Press, 1965), p. 211; Erasmus, Praise of
Follie, tr. Thomas Chaloner, ed. C. H. Miller (EETS; Oxford Univ. Press,
1965), p. 6oy Erasmus, Adagiorum chiliades quatuor, et sesquicenturia (Lyons,
t559), cols. 18-19; Richard Taverner, Proverbes or adagies (London, 1539),
fol. s2'-53; Joachim Zehner, ed., Pythagorae fragmenta (Leipzig, 1603), p. 70.
For a modern analysis, see Edwin L. Minar, Jr., “Pythagorean Communism,”
Transactions and Proceedings of the American Philological Association, 75
(1044), 34-46.

1 CE. Diogenes Laertius, VIILio; Porphyry, De wvita Pythagorae, xxxiii;
lamblichus, De vita Pythagorae, xxix; St. jcrul'ne, Against Rufinus [111. xxxix],
tr. Hritzu, p. 211; Erasmus, Adagia (1559), cols. 19-20; Taverner, Proverbes,
fol. 53; Zehner, Pythagorae fragmenta, p. 65. For the relevance of the terrad
to this gnomic saying, see Alastair Fowler, Spenser and the Numbers of Time
(London, 1964), pp. 24-26.

Y For representative accounts of this story, see Cicero, De officiis, 1l x;
Ci-_.‘cm, Tusculanae  disputationes, V.xxii; Diodorus Siculus, Bibliotheca,
X.v.3-6; Porphyry, De wvita Pythagorae, Ix-Ixi; and Baldwyn, Morall phy-
losaphye, B6v-B1. ’

'* Thesaurus linguae Romanae & Britannicae (London, 1584), Eeeceeey”,

' The silence of the Pythagorean novice became proverbial; see Aulus Gel-
Elfl\'. Noctes Articae, 1.x; Hugh of St. Victor, Didasealicon [11Liii], ed. Jerome
I aylor (Columbia Univ. Press, 1961), pp. 86-87; Tzetzes, Variarion bistoriarion
"l{?‘n'?'. [VIL116] p. 122, [VIILi187] p. 146; Andrea Alciati, Emblemata [XI.
“Silentium”], ed. Claude Mignault (Antwerp, 1581), p. 64; Joannes ab Indagine,
Briefe introductions . . . unto the art of chiromaney, tr. Fabian Withers (Lon-
don, 1558), *2; Juan Luis Vives, On Education, tr. Foster Watson (Cambridge
Univ. Press, 1913), p. 116; Stephen Gosson, The schoole of abuse (London,
;_i:i'.'}:. IE6v; and Robert Allot, [}'iff theatre of the little world (London, 1599),
o, 4.

" The Florida [xv], in The Works of Apuleins (London, 1872), p. 38¢.

"” Stromateis [V xil, p. 460. -

YAt larer time, however, his teachings were recorded; sce p. 28, be-
low. "Thomas Digges joked about Pythagorean exclusiveness when he explained
why he had nor published his technical manuseripts: “By the example of my
Father [Leonard Digges], Pythagoricallye T will contente my selfe Per manus
tradere, and ro communicate them onely wyth a fewe selecte friendes” (Stra-
tioticos [London, 15791, az). .

' See pp. 250-262. below,

37




TOUCHES OF SWEET HARMONY

22 Translated by Thomas Stanley, History of philosophy, p. s20. Translated
also as “Virgils epigram of a good man” by George Chapman (Poems, ed.
Phyllis B. Bartlett [New York, rg41], pp. 227-228). Cf. :\usum!.ls' eclogue with
the Carmina aurea, 1. 40-46 (quoted on p. 261, below). Ausonius’ eclogue was
often in the renaissance attributed to Vergil—e.g., by Jodocus Badius Ascen-
sius and George Chapman (cf. Chapman, Poems, ed. Bartlett, p. 447).

% See Scheffer, De natura . . . philosophiae ltalicae, pp. 67-73. See also
pp. 263-265, below.

*) Registre of bystories, tr. Abraham Fleming (London, 1576), fol. 627, Cf.
Heinrich Cornelius Agrippa, Of the vanitie and uncertaintie of artes and
sciences, tr. James Sanford (London, 1569), fol. 4v. !

# This incident is first reported by Porphyry, De wvita Pythagorae, xxiv,
and repeated by lamblichus, De vita Pythagorae, xiii.

“ Thomas Elyotr, Bibliotheca Eliotae (London, 1545), Ee6-Ee6¥ [“Pytha-
goras"]. For ancient l:iugmphics of Pythagoras, see pp. 46-47, below. Larter
biugraphius of varying sorts include: Francesco Petrarca, Reruwn menioran-
darum, sive de viris illustribus libri quartuor (Basle, 1563), pp. 329-330; Mi-
chael Neander, ed., Anthologicum graecolatiman (Basle, 1556); André Thever,
Pourtraits et vies des howrmes illustres (Paris, 1584), fol. so-51"; Zehner,
Pythagorae fragmenta, pp. 30-47; Jean Jacques Boissard, De divinatione et
magicis praestigiis (Oppenheim, 16167), pp. 293-299; Horn, Historiae philo-
sophiae libri, pp. 172 ﬂJ Stanley, History of philosophy, pp. a91-513; William
Lloyd, A chronological account of the life of Pythagoras (London, 1699);
Dacier, Life of Pythagoras, pp. 9-16; Christoforus Schrader, Dissertatio prima
de Pythagora, in qud de eius ortu, praeceptoribus et percgrinationibus agitur
(Leipzig, 1708); Johann Jakob Brucker, Historia critica philosophiae, and ed,,
6 vols. (Leipzig, 1766-67), Lo82-1100; Joannes Albertus Fabricius, Bibliotheca
Graeca, 11 vols. (Hamburg, 1790-1808), L750-776; Chaigner, Fyrhagore, 1.23-06;
Mallinger, Pythagore et les wmystéres; Frangois Millepierres, Pythagore fils
J'Apaﬁuu (Paris, 1953); Maria Timp:maro Cardini, ed., Piragorici testamonianse
e frammnenti, 3 vols. (Florence, 1958-64), Liz-61; Ernst Bindel, Pythagoras
(Stuttgart, 1962), pp. 23-8¢; and Rita Cuccioli Melloni, Biografia di Pitagora
(Bologna, 1969). For a critical review of biographical marerials, sce Isidore
Lévy, Recherches sur les sources de la légende de Pythagore (Paris, 1926);
Robert Baccou, Histoire de la science grecque de Thalés d Socrate (Paris,
1951), pp. B7-102; and James A. Philip, Pythagoras and Early Pythagoreanism
(Univ. of Toronto Press, 1966), pp. 8-23.

*7 See Kirk and Raven, Presocratic Philosophbers, pp. 48-71.

*8 Elementa doctrinae de circulis coelestibus, et primo motu (Witrenberg,
t551), fol. As".

M Cf. Jacopo Filippo Foresti, Supplementum chronicartim (Venice, 1490),
fol. 55; Thomas Lanquer, Cooper’s clronicle (London, 1565), fol. 43%; Guliel-
mus Morellius, Tﬂ!m].r compendiosa (Basle, 1580), p. 151, Frisius, Bibliotheca,
fol. 6%; John More, A table from the beginning of the world to this day (Cam-
bridge, 1593), p. s0; Anthony Munday, A briefe chronicle of the successe of
times (London, 1611), p. 21; and John Marsham, Chronicus canon /Egy ptiacus,
Ebraicus, Graecus (London, 1672), p. 264.

" History of philosophy, p. 492.

1 8ir William Temple, the noble champion of the ancients, made Pythago-
ras a central figure in the “bartle of the books.” While the debare was at its
fiereest in France, he fired the opening salvo in England with "An essay upon
the ancient and modern learning,” published in his Miscellanea. The second
part (London, 1690). In this provocative essay Temple cited Pythagoras as the
Ifi_‘l‘t'lll(lsr guide who led the ancients ro wisdom (pp. 11 ff.). Furthermore,
Femple praised Aesop’s Fables and Phalaris' Epistles as the best books in their
kind and also the oldest; and he dated these authors as living in the time “of
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Cyrus and I‘yrbngz)_m.f“ fQ- ’53). Actu:}lly. Epistle XXIIT is addressed to Py-
ri{:lut"'"”' and i::a Epistle LXXIV Phalaris boasts that Pythagoras had spent five
months with him. e ; ; ;

When William Watton t:h:lllungr:(_‘l lt:mp!c in Reflections upon ancient and

arodern learning (London, 1694), his strategy was to compare systemarically
the ancient and the modern practitioners in each field of learning, of course to
the detriment of the ancients. Aiming directly at Temple, Wotton began his
arrack by denigrating “The learning of Pythagoras” (chap. viii).
By the rime Wotton's Rt'!.'cr:':o:rf were Trgntcd in a second edition (London,
160~), Charles Boyle had published his edition of the letters of Phalaris (Ox-
ford, 169s), claiming with Temple that they were some of the earliest writings
in our culture, and incidentally in the preface being unjustifiably rude ro Rich-
ard Bentley, the Royal Librarian. In consequence, to the second edition of
Wartton's Refiections, Bentley appended “A Dissertation upon the Epistles of
Phalaris, Themistocles, Socrates, Euripides, and chers; and the Fables of
Asop.” The batrle was now fllll}' joined. By mcrlr.‘ulous_ scholarship an(_i im-
}w(‘[‘;il)l(“ argument, Bentley “(Icii}unstmtcd that the Epistles of P.’Ja.’aru_arc
:-‘.imrinus. and that we have I'mthmg now extant of Asop’s own composing”
(pp- _;--6'?.. ) 4 . . "

Bovle and his faction soon counterattacked with a massive assault entitled
Dr. Bentley's dissertations on the epistles of Phalaris, and the fables of Asop,
evaomined (London, 1698). Nothing daunted, Bentley rallied with A disserta-
tion upon the epistles of Phalaris, With an answer to the objections of the
Hononrable Charles Boyle, Esquire (London, 1699). And Bentley called in
William Lloyd as an ally, who produced A chronological account of the life
of Pythagoras, and of other famous wen his contemporaries (London, 1699), a
scholarly review of the ancient writings on Pythagoras with the intention of
debunking Porphyry and lamblichus as well as the Pythagoras legend, Many
others now leapt into the fray, including Jonathan Swift with his malicious
but delightful Full and true account of the battel fought last friday, between
the antient and the modern books in St. James’s library (London, 1704).

The bartle lines, once drawn, were not casil}' dissolved because, as Wortton
was well aware when he precipitated the controversy, there were far-reaching
issues ar stake, such as God's providence and human progress (see Wortton's
f}'uﬁc:r:'um [1694], “Preface,” A6ff.). In consequence, belligerent pens con-
tnued to write on both sides. The debate has been amply documented by
A. Guthkelch, ed., The Battle of the Books, by Jonathan Swift (London,
1908), pp. ix-xxxv; and R. F. Jones, Ancients and Moderns: A Study of the
H;‘Ul'ﬁ{f'mmd of the “Battle of the Books,” Washington University Studies—
New Series, Language and Literature, No. 6 (St. Louis, 1036).

The argument over Pythagoras” dates continued undiminished into the eight-
centh century on both sides of the Channel; see Henry Dodwell, Exercitationes
duae: prima, De aetate Phalaridis; secunda, De aetate Pythagorae (London,
1704); John Jackson, Chronological Antiquities, 3 vols. (London, 1742), 11372~
3757 De la Nauze, “Premiére dissertation sur Pythagore, ol 'on fixe le tems
duquel ce philosophe a véew,” Histoire de Pacadémie royale des inseriptions et
hvh"j; lettres, 14 (1743), Parr 1, pp. 375-400; Nicolas Freret, “Observations sur
la généalogie de Pythagore, et sur 'usage chronologique que I'on en a tiré pour
dL-[l:I:‘I:IliﬂEl‘ I'époque de la prise de Troye,” ibid., 14 (1743), Part 1L, pp. 401~
447; Frerer, “Recherches sur le tems auquel le philosophe Pythagore, fondateur
dL: la secre Tralique, peut avoir véew," ibid., 14 (1743), Part I%. PP 472-504;
B‘mh:ird Cumhcrlnm], “Circumstances Respecting the Philosopher Pythagoras,”
1 own and Country Magazine, 21 (1789), 79-81, 116-119.

" *The Traveiler [1575], ed. Denver E. Baughan (Gainesville, Fla., 1951),
P 71-72.
*[STC 17650] (London, 1589), Az.
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11 Cf, Diogenes Laertius, VIIL3; Porphyry, De vita Pythagorae, vi-xii; lam-
blichus, De vita Pythagorae, ii-iv, xxviii; Cicero, De finibus, V.50, 87; Apuleius,
Florida, xv; Clement of Alexandria, Stromateis, [xiv-xvi, V.iv-viii.

A% For example, this is an extract from the “argument” preceding Chapter V,
“Quid ex cuiusque gentis disciplinis in Iralicam philosophiam eius conditor
transsumserit,” in Scheffer, De natura . . . philosophiae Italicae:

Pythagoras & Phoenicibus accepit arithmeticam, & physicae quaedam. . . .
ab Agyptiis philosophia caetera, ut & mystica sacra, & notitiam de Deo uno,
& geometriam, & arcana numerorum. . . . An & astronomiam? a Chaldaeis
cam didicit, ut & rerum naturalium principia. . . . & Magis sacra magica, &
divinationes. . . . Ab Hebraeis sacra, & interpretationes somniorum, & vati-
cinia, & ritus varios. Ab Arabibus divinationes ex thure . . . scientiamque
auguralem. An & ab Orphicis quaedam hauserit. Ab Indis accepit explora-

tionem animorum . . . (p. 19).

For other scholarly examination of Pythagoras’ travels, see Stanley, History of
philosophy, pp. 494-499; Gale, Court of gentiles, 1L1s8-159; Temple, “Essay
upon ancient and modern learning” in Miseellanea (1690}, pp. 12-24; Johann
Jacob Borsch, Dissertatio historica de peregrinationibus Pythagorae (Jena,
1692); Lloyd, Account of life of Pythagoras, pp. 5-7, 1o-11; Dacier, Life of
Pythagoras, pp. 12-15; Fabricius, Bibliotheca Graeca, 1.756-758; Enfield, His-
tory of Philosophy, 1.367-371; Pierre Sylvain Maréchal, Voyages de Pythagore,
6 vols. (Paris, 1790); Eduard Zeller, A History of Greek Philosophy, tr.
S. F. Alleyne, 2 vols. (London, 1881), l327-335. Although later schol-
ars have rightly questioned the far-ranging travels of Pythagoras, the renais-
sance did not; see, for example, Alexander ab Alexandro, Genialinm dierum
libri sex (Paris, 1570), fol. 49"-50.

W [ife of Pythagoras [xxix], tr. Taylor, pp. r14-115,

% Cf. Conrad Gesner, Bibliotheca universalis (Zurich, 1545), fol. 574%; Stan-
ley, History of philosaphy, pp. s11-512; Vossius, De philosophorum sectis, pp-
32-33; Theophilus Gale, Philosophia generalis (London, 1676), p. 186; Fabricius,
Bibliotheca Graeca, 1.779-787; and Chaignet, Pythagore, 1.165-178.

# Cf. Aristotle, Metaphysica, o83b6; Plutarch,* “Opinions of Philosophers”
[Liii] in The morals, tr. Philemon Holland (London, 1603). p. 8os: Polydore
Vergil, An abridgemente of the notable worke [Li-iil, tr. Thomas Langley
(London, 1570), fol. 2, 4; Stanley, History of philosophy, “Preface,” [*1-1*]%;
and Temple, “Essay upon ancient and modern learning” in Miscellanea (16g0),
{;r. 10-12. [*The De placitis philosopborum is :Turinus in the canon of

utarch, but the renaissance unhesitatingly ascribed it to him, and so shall T
without further apology.]

W See pp. 29-30, below.

0 “Pythagoras omnium Graeciae Philosophorum parens fuit” (Daniel Georg
Morhof, Polyhistor [ILii7.1], ath ed. [Lubeck, 17471, IL179). Cf. Diogenes
Laertius, Li3; Filippo Beroaldo, Symbola Pythagorae . . . moraliter explicata
(Paris, 1515). a3; Francesco Giorgio, L'Harmonie du monde, rr, Guy le Févre
de la Boderie (Paris, 1579), p. 77; and Dacier, Life of Pythagoras, p. vi. René
Rapin spoke for his age (as he intended ro do) when he opined:

In fine, Pythagoras had so extraordinary a genius for Philosophy, that all
the other Philosophers have gloried to stick to his sentiments: Soerates and

*  Plato have hardly any thing that is good but from him. And if we consider
more narrowly, we shall even find thar amongst all other Sects almost, there
is somewhat of the Spirit of Pythagoras that bears rule

(Reflexions upon ancient and modern philosophy, tr. A. L.. [London, 16781,
pp- 8-0).
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i History of philosophy, p. 541.

i Ibid. p. 544 For Pythagoras' political philosophy and acrivity, see lam-
plichus, De it !"_\‘ri'.fgaral’. xxviiy Petrarca, Rerum memorandarum . . . libri,
p. 402 and Dacier, Life of Pythagoras, p. 88,

it “Isidorus vero 1L ethimologiarum dicit: Numeri disciplinam apud grecos
imum Pythagoram nuncupant perscripsisse”  (Burley, De wira et maoribus
p;_‘j,‘n_c.‘.:pbamu.f.'_p. 68_1‘I'I'he (cfcrcnce__m Isidore is Erymologiae, 11Lin1. Cf.
Hugeh of St. Victor, Didascalicon [lILii], p. 83; Nicholas of Cusa, De docta
jq;.-f»r-””‘"’- I.xi; Gregor Reisch, Margarita philosophica |1V .ii], ed. Oronce
Finé (Basle, 1535), p. 281; Joannes Marunus, Arithmetica (Paris, 1526), fol. 3;
Batnian nppon Bartholome, bis book De proprietatibus rerum (London, 1582),
fol. €5; Joannes Meursius, Denarius pythagoricus (Leyden, 1631), pp. 6-7 . and
[oannes Jonsius, De scriptoribus historiae philoseplicae libri IV [1Lxxxvi.n ],
“nd ed. (Jena, 17t6), p. 207. For modern opinions, see Zeller, Greek Philoso-
phy, 1.347: Sir Thomas Heath, A History of Greek Mathematics, 2 vols. (Ox-
ford. 1921), L65-66; Nicomachus, Arithwetic, tr. D'Qoge, pp. 18-19; and
George Sarton, A History of Science: Ancient Science Through the Golden
Awe of Greeee (Harvard Univ. Press, 1952), pp. 203 ff.

i f. Diodorus Siculus, Bibliotheca, X.wvig; Diogenes Laertius, VIILir,
lamblichus, De vita Pythagorae, xxix; Proclus, Cammr}—mary on Euelid, Book 1
in Ivor Thomas, Greek Mathematies (London, 1939), p. 149; Dacier, Life of
Pythagoras, p. 8oy and L. W, H, Hull, The History and Philosophy of Science
(London, 1959}, p. 25.

" “Hie Pyragoras, ut ait Boecius in primo musice, artis musice inventor fuisse
apud grecos dicitur™ (Burley, De wita et moribus philosophorum, p. 68). The
reference to Bocethius is De musica, 1.x. Cf. lamblichus, De wvita Pythagorae,
wivis Macrobius, In sommium Scipionis, 111, Joannes Wallensis, Florileginm
(Rome, 1655), p. 243; Chaucer, Book of the Duchess, 1167-69; and Reisch,
Margarita philosophica [V.iv] (1535), pp. 346-347. Dacier gives an open-minded
review of scholarship on Pythagoras’ “Invention of harmonical Measures” (Life
of Py r{.‘.rgurm'. pp- 82-84). See also Sir John Hawkins, 4 General History of
the Science and Practice of Music, 5 vols. (London, 1776), Li6g, 174; Hans
Oppermann, “Eine Pythagoraslegende,” Bonner Jabrbiicher, 130 (1925), 284~
01 John Burner, Greek Philosophy: Part 1, Thales to Plare (London, 1928),
Pp- 45—49; and Edward A. Lippman, Musical Thought in Ancient Greece
:(jnhunhin Univ. Press, 1964), p. 6.

"See p. 30, below.

" Dacier lists the particular astronomical discoveries usually atcributed to
Pythagaras: )

Fle was the first thar discover'd the Obliquity of the Zodiack, and who
'“-L.-”"“ ledg’d thar the Moon receiv'd all her Light from the Sun; that the
Rainbow was only the Reflexion of the Light, and that the Evening-Star,
\\'hl‘ch is call'd Venus and Vesper, was the same with the .\Inrnin;-Smr,
call'd Lueifer, and Phosphorus, and he explain’d its Nature and its Course.
+ - It appears thar he was the first, who transporting to the Surface of the
Farth the two Tropicks, and the rwo Polar Circles, divided that Surface
mto five Zones

.‘1’;:[&”“"-‘! ‘F’ffrha_uar.n'. PP *,'.!—?5). Cft. P]u_rarch. “Opin. of Phil.” [TLxii] in
Frm ‘,j‘_;"} ‘]““'-m'd. p. 820, See also ). L. E. Dreyer, A History of Astronomy
oty ('.‘rf::(.m, f\lt‘ﬂ-"t.'l'. and ed. (New York, 1953), pp. 37-38; John Burner,
r;n”-]].rl_’F‘r-tr_.fr’.ﬂh’{,‘.':‘o,_nlﬂy. ath ed. (London, 1945), pp. 1ro-111; Theodor
= Efl.- z, Greck !_.".'ml'vr_\',l tr. II‘;lurlL- Magnus, 2 vols. (New York, 1908),

V1.5 Sarton, Flistery of Science, pp. 212-213. Pierre Duhem began his

Monuments ' SYSté ’ |
vol l1|_"'l1r,<¥l Le systéme du monde with “L’Astronomie pythagoricienne,” s
% (Paris, 1913-17). ’
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15 Ar the beginning of his De mmsica, Boethius declared:

Among all men of ancient authority who flourished through the purer rea-
son of the mind under the leadership of Pythagoras, it was considered
manifestly certain that no one was ro go forth in the study of philosophy
unless excellence and nobility were in\'Estiga!cd by means of a cerrain four-
way path (quadrivium) which led ro such knowledge

(Boethius, The Principles of Music, tr. Calvin M. Bower [typescript], opening
sentence). Marshall Clagett echoes this starement: “Boethius appears to have
been the first to use the Latin term guadrivium ro embrace the four mathe-
marical subjects long associated together by the Pythagoreans” (Greek Science
in Antiquity [London, 1957], p. 150). See also Hugh of St. Victor, Didascali-
con [IILiii], pp. 86-87; and Howard R. Patch, The Tradition of Boethius
(Oxford Univ. Press, 1935), pp. 16-38.

" See Diogenes Laertius, VIIL48. “It is well known thar the Pythagoreans
held the Motion of the Earth about the Sun” (Henry More, Conjectura cab-
balistica [London, 16531, p. 154). Cf. Martin Cortes, The arte of navigation,
tr. Richard Eden (London, 1561), fol. 8; Vossius, De philosophorum sectis, pp.
19, 43-44: Edmund Halley as quoted by William Wortton, Reflections (:6041;.
p. 2775 and John Keill, An Introduction te True Astronomy (London, 1721),
p. ix. Also sce my article, “Pythagorean Cosmology and the Triumph of
Heliocentrism in Le soleil a la renaissance (Presses universitaires de Bruxelles,
1965), pp. 33-53.

“ According to one tradition, Pythagoras had fancifully suggested that the
world breathes, drawing in breath from an infinite void; see Aristotle, Physica,
20301-203216, 20428-204a34, 213b23-213b27; and Plutarch, “Opin. of Phil." [ILix,
xiii| in Morals, tr. Holland, pp. 820, 821. Thomas Digfl_rﬁ' famous diagram of an
infinite heliocentric universe is drawn “according to the most auncient doctrine
of the Pythagoreans” (see Plate 24); cf. Alexandre Koyré, From the Closed
World to the Infinite Universe (Johns Hopkins Press, 1957), p. 37. See also
Zeller, Greek Philosophy, 1.466-468; and I!Surru:r. Early Greek Philosoply,
). 108,

1 " Historia naturalis, XXV.13. Cf. Boissard, De divinatione, p. 297.

5 Ralph Cudworth quoted St. Cyril: “Pythagoras held there was One God
of the whole Universe, the Principle and Cause of all things, the Illuminator,
Animaror and Quickener of the Whole, and Original of Motion; from whom
all things were derived, and brought out of Nonentity into Being” (Intellectuab
systent, p. 377). The reference to St. Cyril is Contra Julianum [1] (l.cipzig,
1696), p. 30. Cf. p. 220, n. 8, below. See also Cicero, De natura deorum, 1.xi;
lamblichus, De wvita Pythagorae, xxx; Pierre Bayle, Dictionaire, 2 vols. (Rot-
terdam, 1697), “Pythagoras,” foomote N; and Enfield, History of Philosophy,
1.393-395.

% “Listen to the principle thar Pythagoras was first among the Greeks to
discover: ‘Souls are immorral and they pass from one body to another’" (St
Jerome, Against Rufinus [1Lxxxix], tr. Hritzu, p. 211), Cf. Diogenes Laertius,
Vlll.ig; Porphyry, De vita Pythagorae, xix; Plutarch, “Opin. of Phil.” [TV vii]
in Morals, tr. Holland, p. B3s; Burley, De vita et moribus philosophorum, p.
785 Baldwyn, Morall phylosophye, B8; Nartalis Comes, Mythologiae (Padua,
1616), [ii, xx| p. 147, [x, “De Lethe fluvio”] pp. s537-538; Vossius, De
philosophorum sectis, pp. 31-32; and Zeller, Greek Philosophby, 1.481-487.

" For example, when Joannes Auri.‘;}m dedicared his Latin translation of
Hicrocles” Commentarius in aurea carmina (Padua, 1474) to Pope Nicholas V,
he labeled it “an outstanding work, consonant with the Christian rcligit)n"
(opusculum praestantissimum et religioni Christianae consentaneum, azx"), and
he claimed rthar “excepr for the miracles, it differs in little or nothing from the
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Christian faith” (Parum enim aut nihil ubi miracula non fuerunt: a fide
Christiana_differt, a2). g i s

‘s oo Pleasant Life According to l:,plcgrus in Morals, tr. Holland, p. 590.
Cf. Cicero, De natura rh-a'mm. ILxxxvi; \-'ttruviu_s, De architectura, IX preface,
(,:.. Diogenes Laertius, VIILiz2; Porphyry, De vita Pythagorae, xxxvi; Thever,
Vies des hommmes illustres, fol. 50v; Robert Norman, The new attractive (Lon-
don. 1585), A2; Franciscus Junius, Catalogus . « « architectorum, mechanicorum

" aliorumaque artificum appended to De pictura veterum: libri tres (Rot-
cerdam, 1694), “P'\'thagnras"; and Dacier, Life of Pythagoras, pp. 81-82.

s Those fyve questions, tr. John Dolman (London, 1561), Z1*. Cf. Diodorus
~culus. Bibliotheca, X.x.1; DinEcncs Laertius, L1z, VIIL8; St. Augustine, De
civitate Dei, VI1Lii; Isidore, Etymologiae, VIilviz-3; Dante, Il comvivio,
111.xi.41-47; Petrarca, Rerum memorandarum . . . libri, p. 330; Reisch, Marga-
rita philosophica [1i] (1535), p. 2; Polydore Vergil, Notable worke [lxiiil,
fol. 25; Hermannus Torrentinus, Dictionarium poeticum (Paris, 1550),
wpythagoras”; Baldwyn, Merall phylosophbye, B4"-Bs; Louis LeRoy, Of the
interchangeable course, or variety of things, tr. Robert Ashley (London,
15047, fol. 57% John Case, Ancilla philosophiae (Oxford, 1509), pp. 5-6; Gale,
Philosophia generalis, lpp. 1-2; Bentley, “Upon the Epistles of Phalaris” (1697),
pp. 38-39; Pierre Bayle, A4 General Dictionary, tr. John Peter Bernard et al,
(London, 1734-41), “Pythagoras,” footmote A; and Fabricius, Bibliotheca
Graeca, Lyso.

5 See pp. 146-147, below,

S Tr, Benjamin Jowett, The Dialogues of Plato, 4 vols. (Oxford, 1871),
[IL.10s. Cf. the note on this passage in Gorgias, ed. E. R, Dodds (Oxford,
1950}, Pp- 337-339, in which the “philosophers™ are unequivocally identified as
Pvthagoreans.

# Cicero, Those fyve questions, tr. Dolman, Z1"-Z2. Cf. Diogenes Laertius,
VIILS; Tamblichus, De wvita Pythagorae, xiiy Petrarca, Rerum wmemorandarion
... libri, p. 330: Baldwyn, Morall phylesophye, Bs-B6; Simon Robson, T'he
choice of change (London, 1585) G4%; Pierre de la Primaudaye, The French
academie, tr. T. Bowes (London, 1586), pp. 38-39; LeRoy, Interchangeable
course, fol. 57'-58; and Dacier, Life of Pyr)!‘.zgoras, Pp- 13-15.

“See pp. 223-225, below.

" See my arricle, “The Implications of Form for The Shephbeardes Calender,”
Studies in the Renaissance, 9 (1962), 309-321; and pp. 309-315, below.

" See pp. 269-272, below.

“Tr. Stanley, History of philosophy, p. 503. See p. 259, below.

“'The history of the world [Lii.s] (London, 1614), p. 31. Cf. Edward
Forser, A4 comparative discourse of the badies natural and politique (London,
toh), quoted by James Winny, ed., The Frame of Order (London, 1957),
p- 80; Bernardus, Seminarium totius philosophiae, 11.767; and Helkiah Crooke,
1f'u-m,-”,l.mngram’.‘i.l (London, 1615), p. 3. In the Pythagorean tradition, this
‘{w[um is simply another way of saying that man is a microcosm.

" "Pythagoras audivisse fertur, concentus coelestes, Ficino in Plat. Phaedr.
“ap. 35" (Bernardus, Seminarium totius philosophiae, 11.767). Cf. Porphyry,
“:'_ vita Pythagerae, xxx; and lamblichus, De wvita Pythagorae, xv.

" See Fabricius, Bibliotheca Giraeca, 1ygo-791. For the fortune-telling wheel,
S¢€ p. 237, below, and Plate 46.

" Registre of bystories, fol, Oy. Cf. ibid., fol. F1v; Ludovicus Caelius Rhodi-
.L;”Hl'_-'. -*.yrn'mmm antiquarwm libri XXX (Basle, 1566), pp. 734-735: Bernardus,
Setmarium toting philosophiae, 11768, Stanley, History of philosephy, pp.
$05-506; and Dacier, Life of Pythagoras, pp. 69-71.

o -ﬁtlll:mm,_ Registre of bystories, fol. Kkz. Cf. Alexander ab Alexandro,

Yenialium diervm libri, fol, 28¢; Sigismundus Fridericus Dresigius, De alba
Stola Pythagorae (Leipzig, 1736).
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# See Nicolaus Colding, Dissertatio de Pythagora, eiusque femore aureo
(Copenhagen, 1702).

0 See Don C. Allen, “The Double Journey of John Donne” in A Tribute to
George Coffin Taylor, ed. Amold Williams (Univ. of North Carolina Press,
1952), pp. Bs-88.

1 See Diogenes Laertius, VIIL.30-40. Cf. Porphyry, De vita Pythagorae,
liv-lvii; Marcus Junianus Justinus, The bistorie, tr. G. W. (London, 1606), fol.
77" Bayle, Dictionaire, “Pythagoras,” foomote P; Lloyd, Account of life of
Pythagoras, pp. 17-18; and Dacier, Life of Pythagoras, pp. 93-95-

2 §ee Diogenes Laertius, VIILso-g1; Tamblichus, De vita Pythagorae, xxxvi;
Jonsius, De seriptoribus bistoriae philosaphicae, 1xiv.3-s; Stanley, History of
philosophy, pp. si3-s15; Scheffer, De natura . . . philosophiae Italicae, pp.
169-180; Enfield, History of Philosopby, 1400 ff.; and Fabricius, Bibliotheca
Graeca, 1772, 826-885.

W Of, Alexander ab Alexandro, Genialium dievion libri, fol. so; LeRoy,
Interchangeable course, fol. 61; Gale, Court of gentiles, 1l.203-204; and Burnet,
Thales to Plato, p. 64.

" Life of Pythagoras, p. 96. Modern evaluations of Pythagoras’ contribu-
tion to Western civilization tend to hyperbole: “Pythagoras, undoubredly one
of the greatest names in the history of seience . . " (Sir Thomas Heath,
Avistarchus of Samos [Oxford, 19131, p. 46); “[Pythagoras] is the founder of
F'uropean enlture in the western Mediterranean sphere” (Benjamin Farrington,
Greck Science [London, 19531, p. 43); “This titanic spirit overshadows western
civilization” (Bell, Magic of Numbers, p. 1); “Pythagoras of Samos, whose in-
fleunce 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 . . " (Arthur
Koestler, The Sleepwalkers [London, 19591, p. 25). 1 have found only one dis-
senter: Otto Neugebauer, The Exact Sciences in Antiquity, :nd ed. (Brown
Univ. Press, 1957), pp. 148-140.

7 See Frances A. Yates, The French Academies of the Sixteentlh Century
(London, 1947), esp. pp. 9, 52 ff., 248-240, 270, 274, 310, and 311; and Marie
Boas, The Scientific Renaissance, 1450-1630 (New York, 1962), p. 97.

" Volraire, Candide [288], ed. André Morize (Paris, 1931), p. 220.

T William Rayner used this quotation on the title page of his edition of
The Counnnentary of Hieracles upon the Golden Verses of the Pythagoreans
(Norwich, 1797).

S My point is perfectly illustrated by the opening comments which Henry
Billingsley makes to the Reader in his translation of Euclid, Elements (1570),

*]2.

3
Materials

There was no single, well-codified set of beliefs attributed to
pythagoras in the renaissance, no concise doctrine that neatly sets
ﬂfmrr his school from all others. It is impossible to go to an:\' one
document, or even a few documents, for a thorough exposition of
his philns;n[.)hical system. Because Pythagoras had appeared so early
and because his thought had ranged so widely, his ideas were dif-
fused through several sects. Without exaggeration we can say that
his teaching touched every major classical philosopher and Church
Father. And during the renaissance it permeated almost every
learned discipline, It prm-'idcd. in fact, that unifying comprehensive-
ness that had produced the encyclopedia tradition in the late middle
ages and gave to learning a large degree of coherence. The prnhlcm,
then, is not to find sources for Pythagorean thought, but rather to
identify those sources which are most distinctively Pythagorean
and which had the greatest influence in disseminating Pythagorean-
ism in the renaissance. There is a large and varied assortment of
materials from which to choose.

Comments here and there suggest that numerous biographies of
Pythagoras had been written in the classical period,’ but only four
authoritative biographies survived: * 1) a detailed coverage in
Diogenes Laertius, De witis, dogmatibus, et apophbthegmatis clarorum
philosophorum libri X, dating from the late second or early third
century A.b.; 2) a respectful account by Porphyry, Liber de wita
Pythagorae, written in the mid-third century; 3) an even more
reverential Vita by Iamblichus, written in the late third century; and
4) an anonymous biography preserved by Photius in his Bibliotheca
tor Myriobiblon), which was compiled in the ninth century from
earlier works.

In the bookish compendium of Diogenes Laertius, Pythagoras re-
ceived conspicuous treatment as founder of the Ttalic school.” Draw-
g upon numerous earlier authorities, almost all of whom are now
h.;sr, Diogenes Laertius compiled a record of philosophic specula-
fon to his own day, and duly recapitulated the biography and be-
llf:ts that had accrued to Pythagoras. There is a detailed account of
his birth, his education and travels, and his previous incarnations
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(VIIL1-5). There is a survey of Pythagoras’ writings (6-9), and
a brief enumeration of his wondrous qualities and feats (11-14),
offered with as little mtcrprcmc comment as possible. The re-
mainder of the discussion is then given over largely to Pythagorean
precepts, with the symbola especi: 1II\ prmmncnr This is a balanced
presentation of Pythagoras, with reports of several dcmc{rqmry
comments (e.g., z(>—1\ 41, 44-15), as well as the usual l.nuhmrv
ascription of wisdom and probity. Diogenes Laertius followed his
account of Pythagoras with an entry for Empedocles (VIILs1~77)
and several other members of the Iralic school, most notably
Archytas, Alemaeon, and Philolaus.

Pnrph\'r\' (234-c.305), a disciple of Plotinus, prepared a Pythag-
orae wita which is brief and wholly laudatory, with r:mph"ms on the
wondrous acts and the transcendental doctrine.! Porphyry’s attitude
toward his subject is epitomized by this hyperbolic claim: “Never
was more attributed to any man, nor was any more eminent”
(xxviii). Pythagoras appears primarily as a teacher of morality and a
practising exponent of virtue; in consequence, there is an extensive
reference to the Carmnina aurea (xxxviii) and a long list of symbola
(xliiexlv). Many of the miracles are narrated and much of the awe-
some nimbus reconstructed—his sympathy with animals (xxiii-xxv),
his previous incarnation (xxvi), the golden thigh (xxviii), his con-
trol over inclement weather (xxix), his mastery of physiognomy
(xiii, liv). Porphyry also expounds the rchumm views of Pythag-
oras (xxii, xli, xIvi), and with equal seriousness sets forth his theory
of numbers (xlix-lii). To complete the exemplary image, the hmg—
rapher records the belief in metempsychosis (xix, xIv), the use of
music to calm aroused passions (xxx), and the abstinence from
animate things in diet. Porphyry presents Pythagoras as an em-
inently acceprable authority on most aspects of human behavior, but
not as a cosmologist or natural scientist.

Another Pythagorae vita was prep-]rcd by Tamblichus (c.250-
¢.330), who had studied with Porphyry.® This is, in fact, an ex-
plmmn of the Pythagorean biography by Porphyry. Tamblichus
writes in the exuberant upmr of Immugmph\ and chncrc}uslv emn-
ploys the epithet “divine.” In the opening chapter he claims that
Pythagoras received his doctrine from the gods themselves, and he
approaches his subject with due reverence, After a detailed account
of Pythagoras’ birth, lamblichus relates his travels: visits with
Phereeydes, Anaximander, and Thales; sojourns with the Phoeni-
clans, IQ\ prmm‘ and Babylonians; a tour through Greece; and
1|m|1\ his arrival in Croton. His admirable beliefs and qualities are
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mumrated at length, and much attention is paid to the precepts
and practices of the Pythagorean society. lamblichus outpraises
even Porphyry.

The fourth life of Pythagoras surviving from classical times is an

anonymous v ita included by Photius (c.820-891), Patriarch of Con-
-.rmrmnpic. in his wide-ranging Myriobiblon (item CCXLIX).®
This |,mgrlph\. considerably shorter than any of the other three,
is lictle more than a digest of the usual information about Pythag-
oras’ doctrine. It does emphasize, however, the scientific aspect of
pyth: agorcanism, especially the theory of numbers and the orthodox
geocentric cosmology.
"~ Two medieval compendia in the tradition of Diogenes Laertius
contain unusually full coverage of Pythagoras, his accomplishments
and his teachings. Joannes Wallensis (fl. 1260-1283) prepared the
Florileginm de wita et dictis illustrium philosophorum and Walter
Burley (1275-1357) compiled the Liber de vita et moribus philoso-
phorum et poetarum, Both of these works were carly printed and
went through several editions in the late fifteenth and early six-
teenth centuries, though they then went out of fashion.’

Among post-classical authorities, the one most frequently cited
for information about Pythagoras was the eleventh-century lexicog-
rapher Suda. In his Greek lexicon (€231-236) Suda gave a résumé
of Diogenes Laertius’ account of Pythagoras, probably through a
lost mr(rmcdmr\ source, Hesy chius of Miletus. Renaissance dic-
tionary makers followed suit. All of those listed below, representing
several nations, included an entry for “Pythagoras™:

Ambrosius Calepinus (1435-1511), Cornucopiae (Reggio, 1502)

Hermannus Torrentinus (i.e.,, Van Beeck; c.1450-c.1520), Elu-
cidarius carminum et historiarum (Deventer, 1498)

Carolus Stephanus (i.e., Estienne; 1504-1564), De Latinis et
Graecis nominibus (Paris, 1536)

Thomag Elyot (c.1490-1546), Bibliotheca Eliotae, ed. Thomas
Cooper (London, 1545).°

There was no dearth of biographical information about Pythagoras

N the renaissance. Indeed, among philosophers only Plato and

Aristotle recejved comparable attention.

- The most important HII'I[JL‘ vehicle of Py tlngnrc.\n doctrine was
ato's Timaeus, amplified by Proclus’ commentary on it.” This

d“]"”llt. which added Plato’s authority to that of Py thagnrax came

carly in the dev clopment of Western tImus_{ht and conditioned most
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cosmologies that followed it. The dialogue begins with the partici-
pation of several speakers, including Critias, who recounts the
legend of Atlantis. But verv soon the burden of discourse is turned

over to Timaeus of Locri, “our best astronomer . . . [who] has

made it his special task to learn about the nature of the Universe”;
and he proceeds to render a monologue, as charged by Critias, “be~
ginning with the origin of the Cosmos and ending with the genera-
tion of mankind” (27A). The renaissance considered Timacus to be
a Pythagorean, and most modern scholars concur.”

In his presentation, Timacus begins by making the all-important

distinction between a world of being, pcrccprihlc only to the in-

tellect, and a world of becoming, perceptible to the senses. The

“origin of the Cosmos” then becomes a problem of relationship be-

tween these two worlds: how did the physical world derive from

the conceptual world? Timaeus posits a benign creator, a Maker
and Father (romris kal marfp; 28C), who fashioned an orderly uni-
verse as a projection of paradigms in the world of being. The
creation is a universe because it is ordered. It is beautiful because
the creator is good and the model is perfect. Although the space
which the created universe fills is pre-existent, a pregnant void
waiting to be realized, time did not begin until the moment of crea-
tion, At that moment, the sun and moon and other heavenly bodies
were placed in the sky to mark the passage of time. The physical
world, then, is an extension of the conceptual world into a time-
space continuum, achieved by a godhead (Bebs) that had both the
idea and the power to execute it.

Descending toward specifics, Timaeus defines each of the four
elements and propounds a concept of their interrelationship in a
unified system, what the Pythagoreans called a tetrad or quater-
nion." He proceeds to anthropomorphize this created object, this
creature, endowing it with limited human characteristics and im-
buing its body with a soul. The world-soul is constructed by mathe-
matical proportions out of both physical and intellectual com-

onents, the incongruous parts being forced into combination by
the godhead. Therefore this soul allows the body of the universe,
which is physical, to participate in the non-corporeal realm. The
soul’s mathematical proportion, in fact, reproducing celestial har-
mony, makes the physical world consonant with the cunccptual-
Harmony expressed as mathematical ratios is therefore the control-
ling force in the cosmos, introducing into the time-space continuum
the perfect order of the godhead’s paradigm. Numerical relation-
ships in such a system take precedence over all else; structure and
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form become salient over matter. Individual creatures to inhabit
the I\hv\‘hiL".lI world were made correspondent to the four elements
<o that the tetrad pattern could be realized even at this level of
creation (see Plate 6), and a soul was given to each so that it might
chare in the cosmic harmony. Facing in the other direction toward
i,gll\-«it-;alit)'. tIIu: soul is subject tfw scnsatior‘t, and the remainder of the
Timaeus is given Over to man’s perception of the physical world
and to his physical functions.

The doctrine of Plato’s Timaeus was summarized in a short
treatise entitled De mmundi anima, attributed to Timaeus of Locri
himself. This is now known to be a spuri(:us text, dnting from the
Hellenistic period; but the renaissance thought it preceded Plato,
accepred its validity, and paid it considerable attention.” Edward
Sherburne, for example, appended “A Catalogue of the most Emi-
nent Astronomers Ancient & Modern” to his translation of Manilius,
and he included this entry:

TIMAEUS LOCRUS, a Pythagorean Philosopher, wrote de
Naturd Mundi; from which piece Plato borrowed the greatest
part of his Dialogue entituled Timaeus, in the beginning whereof
he commends Timaeus, as most knowing and skilful in Astron-
omy."

The De mundi anima is a shrewd digest of Plato’s Timaeus and
reinforces the Pythagorean tenets propounded in it.

Another text comparable in many ways to Timaeus of Locri's
De mundi anima was the De universi natura attributed to Ocellus
of Lucania, a historically identifiable disciple of Pythagoras.** Ocel-
lus was antecedent to Plato, who reportedly obtained his work
thr.uugh Archytas, and he was held to be a strong influence on
Aristotle in his views on generation and corruption. The treatise
De universi natura was known in the 1st century B.C., and is prob-
flhl_\' a fabrication of shortly before that time. As a basic principle,
!t assumes an eternal unified cosmos, a monad, but one composed of
the conventional four elements, which continuously transmute
3”"'”‘3 themselves, There is a circuitous prngression'as fire con-
r;;xz:c:”:iir,huir to Tvatcr. um‘] water tf’ carth; but conversc]_\'.. earth
Chnrin-u,,u.“ ater, water to air, and air o fire, so that dCSPIl‘f: the
il s Illllfllt‘?t'](]ll thc: net .clulmgc is zero. Nature remains a
itczn_\.lnf‘n‘:m essly ‘rcpr..'ntmg this ur.culnr pattern, But the individual
ly dcm.;mjc. including man, are imperfectly compounc?ed nf.thc

its and are brought by change to a final dissolution.
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This arrangement for constant change within a stable system under-
lies the concept which the Elizabethans called “mutability.”

Many Pythagorean ideas are discussed in various treatises b
Aristotle, who confronts the Pythagoreans with respect but often,
as is his wont, controverts their doctrine as a starting point for de-
veloping his own theory. The most important passages where Ar-
istotle cites the Pythagoreans (never, incidentally, Pythagoras him-
self) occur in the De caelo and the Metaphysica. In the De caelo
(290b12-291228), Aristotle reproduces the Pythagorean argument
that the planets in their motion emit harmonious sounds, and of
course refutes it. Later in the De caelo, Aristotle concerns himself
with the Pythagorean belief “that the centre [of the universe] is oc-
cupied by fire, and that the earth is one of the stars, and creates
night and day as it travels in a circle about the centre” (293221~
293a23)—an impeccable authority for the renaissance contention
that Pythagoras had posited a heliocentric universe. In the Meta-
physica Aristotle seems almost obsessed with Pythagorean thought,
especially with the concept of number as the basic principle of the
universe: “They assumed the elements (arouxéie ) of numbers to be
the elements of everything, and the whole universe to be a propor-
tion (é&puovia) or number (a&pbBués)” (986a2-986a4)."" Although
Aristotle usually disagreed with the Pythagoreans, he was read so
widely that he was himself a most successful disseminator of their
beliefs.

The classical author who transmitted Pythagorean ideas to the
largest number of readers, however, is probably Ovid. In the last
book of his Metamorphoses,® as the culmination in his account of
the illustrious Sabine and Latin history, Ovid describes the reign of
Numa Pompilius, who succeeded to the Roman power after the
death of Romulus. This noble man in his desire to rule well set out
to learn “what is Nature’s general law” (quae sit rerum natura;
XV.6), and he went for this instruction to Croton, the city where
Pythagoras conducted his school (see Plate 2)."7 Ovid presents
Pythagoras as a teacher with wide and deep learning:

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 cye. 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 wonder-
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2. Numa Pompilius listening to Pythagoras in his school

Pythagoras is seated while lecturing to his students. Numa stands
ar the back. The city of Croton is visible in the background at the
lefr.

Ovid, Metamorphoses (Langelier; Paris, 1619), p. 438.

ing silence to his words, the beginnings of the great universe,
the causes of things and what their nature is: what God is,
}\'Iu‘ncc 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

[‘h('lr courses, and whatever else is hidden from men’s knowledge
(XV.62-72).

From the mouth of Pythagoras comes a long lecture of 404 lines,

S_llL'h as those delivered in his school. He issues an extended injunc-

tion againse cating animal flesh (75-142), and he exhorts his listen-

€IS to accept death fearlessly because the soul is immortal (153-

:];X: )(:“:::rmme of the n1ns'r.“1‘_\-'ric:1l.lil1cs in the poem he describes
-onstant changes that Time brings:

i‘\ Il things are in a state of flux, and everything is brought into
ing with a changing nature. Time itself flows on in constant
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motion, just like a river. For neither the river nor the swift hour
can stop its course; but, as wave is pushed on by wave, and as

each wave as it comes is both pressed on and itself presses the

wave in front, so time both flees and follows and is ever new.
For that which once existed is no more, and that which was not
has come to be; and so the whole round of motion is gone
through again (178-185).

As an cpigraph to the longest passage on mutability in classical

poetry, there appear the famous lines comparing the four ages of

man to the four seasons (199-213), from spring with its “bright-
coloured blossoms” through winter “with faltering step and shiver-

ing, its locks all gone or hoary.” Time here (234) acquires his

distinctive epithet, “the devourer” (tempus edax), and Age becomes

“envious” (vetustas invidiosa). In a passage recalling Ocellus of

Lucania (237-258), Pythagoras professes a concept of the four ele-
ments, each distinct and all undergoing continuous transmutation,
but nonetheless joining together to form an eternal, imperishable
nature: “All things in their sum total remain unchanged” (summa
tamen omnia constant; 258). The emphasis, however, is on change,
on metamorphosis, and Pythagoras gives a long and widely ranging
list of “things which have assumed new forms” (419-420): the ages
have passed from gold to iron, what was drv land is now part of
the sea, slimy mud produces agile frogs, the phoenix in a C)'cle
destroys and renews itself, nations rise and fall. Pythagoras’ lecture
ends where it began, with an injunction against killing animals lest
we slay a body which shelters the soul of a kinsman.

After this instruction, Numa returns to his kingdom to reign
wisely and peacefully. Pythagoras has been invoked as a mentor in
physics, ethics, and politics. Most prominently, though, he appears
as a prophet of murability, supplying at the end of the work a
rationale for Ovid’s metamorphoses. As Arthur Golding explainecl
in the epistle to the reader prefacing his translation: “The oration
of Pithagoras implyes/A sum of all the former work.”

Another depiction of Pythagoras—though this time in a pl:l_vful,

even derisive, vein—oceurs in several of Lucian’s di:tlngues."' The
Ovewpos # dhekrpudv is a dialogue between a cobbler and a cock,.

the present incarnation of Pythagoras, As the two strike up conver=
sation, the cobbler is understandably inquisitive about the cock’s
ability to speak. By way of response, the cock asks: “Have you
ever heard of a man named Pythagoras, the son of Mnesarchus, of
Samos?" And the cobbler replies with pregnant scorn:

MATERIALS

you mean the sophist, the quack, who made laws against tasting
meat and cating beans, banishing from the table the food that I
for my part like best of all, and then trying to persuade people
thar before he became Pythagoras he was Euphorbus (Well-
fed)? They say he was a conjurer and a miracle-monger (iv).

Such is the sort of denigratory information about Pythagoras, as
well as the attitude toward him, which Lucian p-urveys. The
Py thagorean doctrines are satirized even more extensively in the
Biwy wpdats, in which life-styles proposed by various philosophers
are auctioned to the highest bidder. The exemplum of the Pythag-
orean sect is offered first; and when asked, “What does he know
best:" the auctioneer replies: “Arithmetic, astronomy, charlatanry,
geometry, music and quackc‘ry; you see in him a first-class sooth-
sayer” (iil). Again in the AwaBlovrres # @Awebs, when the ancient
philosophers rise from the dead to seck vengeance on Lucian for his
calumny in the Blwy mpaais, Pythagoras is present among the angry
protesters (iv), though he is characteristically silent and allows
Plato to do the ralking. Lucian’s representation of Pythagoras, how-
ever, is a scabrous anomaly, and cannot be considered a major
factor in the dominant tradition.

The Pythagorean doctrine as it had evolved academically in
classical times (cf. Plato, Republic, 52:E ff.) was codified by Boe-
thius and transmitted to the middle ages as the quadrivium.* These
“four paths” to knowledge were four distinct disciplines—arithme-
tic, 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 quadrivinm became a staple of the medieval
school and set the pattern for higher education in the early renais-
sance, It continued to exert influence even after the humanistic
concern with classical texts, the litterae humaniores, established a
new focus and dictated a new curriculum. Boethius wrote a text-
book for each of the four disciplines in the quadrivium. His treatise
on astronomy is lost, but his De arithmetica, De geometria, and De
Pisica were admired in the ecarly remaissance and soon printed.*
ntcr(.‘slt in Boethius rather quickly died, however, as renaissance
i:::-:::mcrx of the Pythagorean disciplines made‘: their own inter-

‘fation of the theory of numbers, developed their own hypotheses
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I'he arithmetical tradition through the time of Boethius had been
sketched by Isidore of Seville:

It is said that Pythagoras first among the Greeks wrote system-

atically about the discipline of numbers, and then it was set
forth more extensively by Nicomachus. After that, Apuleius was
the first to convey it to the Romans, and finally Boethius wrote
on the subject.”

Standing behind Boethius, then, the most prominent exponent of

Pythagorean mathematics is Nicomachus of Gerasa (fl. 100 Ap.),
who set forth the fundamentals of number theory and described the

properties of numbers in the traditional way. His major work is no -

longer extant,*" nor is the Latin translation of it prcparcd by Apu-
lieus. Boethius' De arithmetica, however, is conceded to be little
more than an abbreviated version of this text, and consequently

transmitted Nicomachus to later generations. Furthermore, Tam-

blichus prepared a commentary which was known in the renais-
sance.”® A lesser work by Nicomachus, the Arithmeticae libri duo,
was also known.*

A comparable mathematical text, of dubious origin though cer-
tainly belonging to antiquity, is the Theologumena arithmetica,

which is sometimes attributed ro Nicomachus and sometimes to

Tamblichus.”® Another ancient text which proffers much cogent
matter is the Expositio rerum mathematicarum ad legendum Pla-
tonem utiliwm by Theon of Smyrna (fl. 120 Ap.), a work which as
the title indicates compiles the specialized mathematical informa-
tion necessary to read Plato.” In the Pythagorean school, an under-
standing of mathematics was a customary requisite for the study of
philosophy, and these texts preserve the number theory as it was
transmitted through the Platonists, In this same tradition, though
of considerably later date than Boethius, is the Arithmetica of
Jordanus Nemorarius (d. 1237). LeFévre d'Eraples collected a
corpus of these arithmetical texts and published them with com-
mentary in 1496, a highly significant volume for renaissance mathe-
matics.””

Geometry was given its first and almost final codification by
Fuclid, whose text has remained the basic authority to our own
day.* Several portions of Fuclid’s text are essentially Pythagorean,
the most evident being the definitions which open Books 1, V, and
VII, and the treatment of the regular solids in Book XIIL Further-
more, Proclus’ commentary on Book I of Euclid has a decidedly
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pythagorean bias.™ Boethius’ De geometria is firmly in this tradi-

ron.”

Because of its development as a creative art capable of inducing

leasure or pain, as Boethius had noted, the specialized discipline
of music could be set apart from the other mathematical disciplines
and usually was. The classical work for Pythagorean music is the
Harmonices enchiridion of Nicomachus,” which Boethius closely
followed in his treatise De 7usica. In addition, later centuries pro-
vided the renaissance with many texts which offered instruction in
orthodox harmonic theory, such as those by St. Augustine,* Martia-
nus Capella,” Bede,” and Michael Psellus.™

There is no extant classical or medieval text on astronomy that
can be claimed as unequivocally Pythagorean, In fact, by the fifth
century 8.C. the Pythagoreans were divided among themselves,
some propounding a geocentric and others a heliocentric universe.
The Pythagorean notion of cosmic harmony, however, underlay
most discussions of astronomy, and the two textbooks most widely
used in the early renaissance—Proclus’ De sphaera and Sacrobosco’s
De sphacra—were fundamentally in the Pythagorean tradition as it
had been transmitted by Prolemacus, The De die natali ** of Censo-
rinus (fl. 238 A.p.) is a practical summary of accepted beliefs based
on geocentrism, while Macrobius' well-known Commmentarius in
sommin Scipionis,”® written at the turn of the fifth century ap.
and continuously popular, gave utterance to many seminal ideas of a
maore expansive sort that found their way into later treatments of
the subject.

The Pythagorean theory of numbers, though originally a way
of organizing the intellecrual world of pure forms, gave rise in
practical affairs to a rradition of applied mathematics, to the im-
plemenration of arithmetic and geometry in arts and crafts. When
translated into musical terms, it broughr forth theories of harmony.
When projected onto the heavens, it produced a beautifully pro-
portioned cosmos. When imposed on human conducet, it resulted in
ethical norms prescribing moderation and subservience to a natural
order. Many writings which lay down a moral law purport to be
‘h'-‘l words of Pythagoras or his followers. These texts are the holy
Jeriptures produced by advocates of Neopythagoreanism who dur-
ing Hellenistic times broke the traditional oath of secrecy to plead
Fhlcn- cause, The renaissance, though, accepred the texts as authentic
‘\'t_l'hnm much concern for their date.

, lhe foremost text among the moral writings associated with the
I ."Thﬁgﬁrcr{ns is the xpvoa €y, the carmina aurea or “Golden
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Verses,” ascribed to Pythagoras himself.** This poem of seventy-
one hexameters preaches humility, paticncc, virtuous self-control,
and piety. In some embryonic form it may well have been used as
a catechism in Pythagoras’ school. Certainly during the renaissance
it was one of the most widely read poems in Greek, often being.
printed in schoolbooks as a text for learning the language.” In the:
fifth century Hierocles of Alexandria (fl. 430 A.p.) had prepared an
extensive commentary for the Carmina aurea, interpreting it in a
most pious way and making Pythagoras seem, at least to later gen-
erations, a near Christian. Joannes Aurispa (1369-1459), 2 papal
secretary with a penchant for Greek manuscripts, very carly trans-
lated Hierocles' commentary into Latin, thereby launching it into.
a career attracting considerable attention in certain circles through-
out the renaissance.” _-

In addition to the Carmina aurea, several other collections of
sentences were attributed to Pyrhagoreans. Sextus, a philosopher
of the first century B.c. who established a school in Rome, had
formulated a set of tenets that survived at least in part in a transs
lation by Rufinus. They were accorded the permanence of print by .
the early sixteenth century.*” Another set of sentences is attributed
to Democrates, a shadowy figure perhaps of the first century B.c.*
Democrates is given no more substance by being closely linked
with Demophilus, who left both a collection of sentences and of
similitudes.*”

Serving much the same didactic intention as the sentences were
several letters purported to be from Pythagoras, from members of
his family, and from disciples. There was a letter from Pythagoras
to Anaximenes, the philosopher of Miletus, and another to Hieron,
the tyrant of Syracuse.* In 1695 someone under the name of Peter
Grinau fabricated some letters from Pythagoras to the King of
India, which he pretended to have translated into English." There
was a letter from Lysis of Tarentum,* a young disciple of Pythag=
oras, to another Pythagorean named Hipparchus, who is repre=
sented by a few fragments in Stobaeus’ Semtemtiae. There were
several letters from Pythagorean women: a set of three and another-'-‘
set of four from Theano, the wife of Pythagoras; a letter from
Myia, the daughter of Theano and Pythagoras; and a letter from
Melissa, a Samian woman.*

Moreover, in this category of ethical writings should be listed
an assortment of Pythagorean fragments from wvarious sources.
Ethical and political fragments®™ were extracted from Stobaeus’
Sententiae, a collection of ancient aphorisms put together in the fifth
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century. The French printer Henricus Stephanus published severy
fragments in his miscellany, Poesis philosophica (Geneva, 1573), g-.;.r
m-fcd from St. Justin Martyr, Proclus, Sextus Empiricus, D_ioggngg
|_acrtius, Plutarch, and Clement of Alexandria. A large collectioy
wiis |u'inn.'d in Greek and translated into Latin by ‘]o:;chim Zehney
with the title Pythagorae fragmenta, quae ad nostram aetatem
ll.,“,:-;-c:m'mrr (Leipzig, 1603). An even larger collection, Greek tey
only, was printed by Conrad Rittershaus at the end of his edition of
}’nrph}'r}"f‘ De wvita Pythagorae (Altdorf, 1610). Fragmenta metric,
and Fragmenta prosaica were included in an edition of Hierocles
(London, 1654-55) prepared for school use, and Thomas Gale i,
the Opuscula mythologica, ethica et physica (Cambridge, 167,

I)u]}]i:-ihﬂkl the Greek text and John North's Latin translation of ﬁ\-::
short prose essays first printed in Greek alone in Henricus Stcph.
anus’ edition of Diogenes Laertius, De witis . . . philosophorumy
(Geneva, 1§70).

A human exemplum of Pythagorean ethics was embodied iy
Apollonius of Tyana, whose life was legendized by Flavius Ph;.
lostratus {c.:y‘m{:.z.;‘s AD.)." Apollonius was a N'enp\-'thagnrcan
sage n’nd ascetic who lived approximately the same vears as Jesus
i--?is I'ngruph_\' as recorded by Philostratus dwells uéon his travels‘
his ch;mearic appeal to the populace, and his miraculous dcedx:
{1luch in the manner of the late classical accounts of Pvthagnru;
T'he !?c vita Apollonii Tyanei was popular in ancient times and.
again in _thc renaissance, to the extent of raising Apollonius to near
sanctity.™ The legend of Apollonius Iingers,hsu that John Kear
wrote an ambitious poem about the encounter of this exemplary
phn"f;mpbe with a lamia in Corinth. h

Finally and most important among the ethical materials are th
5_1'?:.:{:0!.::"" a large number of precepts expressed pithily as sho;:
]\)i:”l;:i:slu; r_he. gnomic rr:u}irinn best Icn.m\"n ti_-nrnugh the emblen
I')inulc.ncq ‘I?.C ln'v?f;‘!:r?{;? ?ur\'l\'cd from antiquity in scattered sources,
Pnrbh\-r‘\v ...ulrfi‘u;,lf ists seventeen (V lll.??; cf..\’III.34-35). and
ek o I:[.l‘ ;)ls: ife (?f Pyrhagoras mentions th}rtr:t:n (xlii). Tam.
s rlﬁn rh;: rm‘rrepn.«:rf(' orationes ad philosophiam enumerates ng
o Bty ty -1111}(: (.,‘(Kl), and he repeats many of these in varioys
tlrl'r LLI".II)hh in his ]If(: of Pythagoras (esp. xviii, xxiii-xxiv). Plutarc}
ap;;;;fer::: sp}::cihc{xym‘z'.:o.hr in_‘his \\*{'itings, th? longest list (ten)
tithees ;1|;gm-1:'r the CP.;_‘ (;fl The ‘I’zdu?ntlml nf“(.:hl!dren” (xvil), bu
s (\IC\ nig in ::[)-'L- Tall (.\'.I!.I.\'It‘ viii), in “Roman _Ques.
Numg" X%, cxil), in hl.b.:lnd Ofirls (x), End in “The Life of

(xiv.3). In the Deipnosophists (X.lxxvii), Athenaeus lists siy
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symbola. The Church Fathers were familiar with the symbola:
Clement of Alexandria in his Stromateis (V.v) mines Tamblichus for
nine symbola, St. Jerome in his Apologia adversus libros Rufini
(ILxxxix) discusses eight taken from Porphyry, and in his Contra
Julianum Cyril of Alexandria chooses eight of his own from Por-
phyry. Lists of symbola were provided in entries for Pythagoras by
later compilers such as Suda and Walter Burley, and during the
renaissance these distinctively Pythagorean dicta were given wide
currency by many of the foremost scholars who wished to make the
classics accessible to their contemporaries.”

Several oddments of an esoteric and occult sort had accrued to

the name of Pythagoras over the centuries. A game of numbers

bearing generic similarity to chess and learnedly called the Rithmo-
machia was known more commonly as the game of Pythagoras.®
A questinn-nns“-ering device called “The Wheel of Pythagoras” ™
was enormously popular, and other fortune-telling schemes de-

pending upon numbers and claiming the authority of Pythagoras
were available to the credulous.” What we now know as the multi-

plication tables were also often attributed to Pythagoras.”™
The renaissance, then, had a wealth of Pythagorean lore at its
disposal. Not only were there ancient biographies of Pythagoras
p ] grap ;

and accounts of his school, but there were adaptations and refuta-
tions by pagan philosuphers such as Plato and Aristotle. There were

literary treatments of Pythagoras’ doctrine in works as widely read
as Ovid’s Metamorphoses and Lucian’s Dialogues. There were “scien-
tific" treatises dealing with the Pythagoreans’ concept of nature and
their theory of numbers, gloriously epitomized in the Boethian
quadrivium. There were moral writings in a variety of didactic
modes, but all compellingly pious, so that many Church Fathers—
Clement, Jerome, Augustine, Cyril—had comfortably quoted Py-
thagoras with approving familiarity. There were incidental but oft-
repeated legends and sayings and miraculous feats. From this welter
of material Pythagoras emerged as a complex but fully realized per-
sonality. He possessed the wisdom of a philosopher, the perspicacity
of a scientist, and the virtue of a Christian. Pythagoras, in fact
might well have typified idealized man as he was bodied forth by
renaissance pedagogues and divines.

Late in the renaissance when scholars looked back upon the
beliefs of their forebears, they composed histories of phi]osophy-
They had gained a certain sagacity by dint of their rigorous
study, and a certain perspective and even detachment. They wrot€
within a new framework of mental reference. The conflict in the
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Lsst had been between religion and philosophy, both enterprises of
the mind; but empiricism had now deflected the mind from focusing
its reason on abstract concepts. Instead, the mind was now directed
through the senses toward physicality. Reality no longer lay with
ideal forms in Plato’s world of being or with beatified souls in the
Christian hereafter. Rather, reality had been shifted to the sense-
Pcrc'?l“ih]‘:_ world of Baconian science. Almost as a valedictory to
that optimistic era when only the reconciliation of philosophy and
religion was required for intellectual certainty, the most learned
and sensitive men collected the precepts of the ancients. It is re-
markable how many exhaustive histories of philosophy suddenly ap-
yeared across Europe in the mid-seventeenth century: Georg Horn,
Historiae philosophiae libri septem (Leyden, 1655); Thomas Stan-
ley, The history of philosophy (London, 1656-60); Gerard Johann
Vossius, De philosopbia et philosophorum sectis libri 11 (The Hague,
1658); Abraham Grau, Historia philosophica (Franeker, 1674);
Theophilus Gale, Philosophia generalis (London, 1676). There was
suddenly an attempt to recapitulate the past, to hold it captive, to
preserve it. These historians wrote in the tradition of Diogenes
Laertius, but with greater earnestness and more tender care. Their
works are monuments of erudition. In each, the school of Pythag-
oras provides a major chapter. )

NoTEs

' Among others, no less famous men than Aristotle, Democritus, Aristoxenus,
.-\]c_xan.]-:l: Polyhistor, Nicomachus, and Plotinus reportedly wrote on rthis
Sﬁhec’r. See Gerard Johann .\’(’ssiu’s. De philosophorum fe:_"rfs liber (The

ague, 1657), p. 45 and A. Ed. Chaigner, Pythagore et la philosophie pytha-
goricienne, 2 vols. (Paris, 1873), Lo-15.

“Cf. Joannes Albertus Fabricius, Bibliotheca Graeea, 11 vols. (Hamburg,
:;:m( : :Hlﬂ.;: L763. F."r the most thorough critique of Pythagoras™ historicity,
> Il::rm .“.l.']' fi.c Vogel, Pythagoras and bE:rr.'y_ Pythagoreanisint (Assen, 1966).

! Tlh.-: ht;!..[.‘lf(.l..‘ll[bh-ccl'llul"\r' essays on this su_l:]cct, see pp. 3{3—;9, n. 3, above.
r\mhmr‘ﬂ ilr:a ‘pr{m:.eps of Diogenes Laertius was a Latin translation by

iy E:m raversari of the order of Car_nalcloll pr;r_ited by Georg Lauer in
i I.‘;.iu-;:. I'he same translation was printed by Nicholas Jenson in Venice,
IL'L'I.]Eh‘ : mmlwf"nu.-‘; other editions followed thr.nughout the fifteenth and six-
B l.,ll[lllr;(.'h. _‘Ihc ‘Grt:ck text was first pl:l!'ltcd by the Froben press at

;mu-wny‘- en]r[cns b‘arcphnnus |1rr:fluccd an important arm(_:mred cdlt_mn at
il 1;.\|\_qu,[<;.‘ which mf:]udcd_ the Greek rexe and Traversari's translation, as
\'”|Ln'1;u : lfuln C"‘IIIIT.'EES l.l.atm rranslptmn of several Pythagorean writings.
S svind B" Jt_\c f}rhr English translation, by scvcr:_el hands, was published by
ey r(,r.ll.-(:\;'h{cr in London, 1_688; Volume 11, which contains the section on
,1[1“[_; !s ':.1,‘ not a]!pl..;'.ll‘ until :696.‘

phyry's life of ].\'rh:agt.u'as. Greek texe only, was edited by Conrad
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Rittershaus and printed at Altdorf, 1610, A Latin translation by Giovannij
Donato was printed at Milan, 1620. The Greek text with a parallel Latin trans.
lation by Lucas Holstenius was printed ac Rome, 1630.

5 An extensive Latin précis of lamblichus’ life of Pythagoras, prepared by
Nicolé Scutelli, was printed in Rome, 1556. The Greek rext with a lmral]el
Latin translation by Johann Arcerius Theodoretus was printed at Heidelberg,
1508,

% The Greek text of Photius' Myriobiblon was edited by David Hoeschel and
printed at Augsburg. 1601. A Latin translation by Andreas Schotr was printed |
at Augsburg, 1606. Hoeschel's Greek text and Schotr’s Latin translation were.
srinted together at Geneva, 1611, A Greek rext of the anonymous Vira
;’yrbagomc in Photius and a Latin translation by Lucas Holstenius were
printed with Holstenius’ edition of Porphyry's De vita Pythagorac at Rome,
1630,

7 Joannes' Florilegiunt was printed at Venice, 1496 Lyons, 15113 and Stras-
bourg, 1518 (cf. A. G. Lictle, The Grey Friars in Oxford [Oxford, 1892], p.
146). I have used an edition printed at Rome, 1655, in which the section on
Pythagoras appears pp. 234-252. Burley’s Liber was first printed ar Cologne,
¢.1470, and there are ar least twenty incunables, I have used an edition printed
at Strasbourg, 1516, in which the section on Pythagoras appears fol. 7-8".

S \With the exception of the last, these references cite first editions. The first
edition of Elyot's Bibliotheca printed in 1538 does not conrain a long eutr?r-
on Pythagoras; the entry quored on pp. 25-26, above, is an addition l?-’ Elyot's
successor, Thomas Cooper. Each of these dictionaries went through several
later editions and was kept in print throughour the sixteenth century. ]

* Throughout the middle ages the Timaeus was known only in a partial
translation with an extensive commentary by Chaleidius (fl. 100 an.)—in fact,
this was the only dialogue of Plato that enjoyed any currency in the middle
ages. Chalcidius’ Latin text, imperfectly rendering the first half of the Timaeus,
was printed by Jodocus Badius Ascensius in Paris, 1520. Another notable edi=
tion was offered by Joannes Meursius, printed by Justus Colster in Leyden,
1617. In addition to Chalcidius, Cicero also had prepared a Latin version of
the Timaeus, which was printed by Carolus Morellius in Paris, 1563, For the
renaissance, however, Ficino’s Latin translation of the Timmeus printed in his
Opera of Plato (Laurentius Venetus; Florence, 1484), with commentary, was
the more dependable and more usual version to read. A rext in Greek only of
Plato’'s Ommia opera, including the Timaeus, was published by the Aldine
press in Venice, 1513, A separate Greck text of the Timaens was published hy
Christopher Wechel in Paris, 1532. A French translation, Le timée, by Lous
LeRoy, was printed by Michel Vascosan in Paris, 1551. An Italian translation,
Il tinteo, by Sebastiano Erizzo, was printed by Comin da Trino in Venice,
1558,

Proclus (410-485), the last of the grear Neoplatonists in Athens, prcpnred
an extensive and influential commentary on the Timacus which emphasizes the
microcosm-macrocosm analogy and nudges the Pythagorean-Platonic episte=
mology in the direction of idealism. Proclus' Conmuentarii in Timaeurn: Was
first printed in a Greek text with Plato's Ommia opera by Joannes Oporinus
in Basle, 1534. Thomas Taylor translated it into English, printed in London,
1820, For a full summary, see Thomas Whittaker, The Neo-Platonists, and
ed. (Cambridge Univ. Press, 1928), pp. 264-205.

1040 seems probable that careful scrutiny would show that the science of
Timacus is, in the main, pretty much what might be expected from a progres=
sive Pythagorean contemporary of Socrates, and that Plato has, at least,
originated very litde of it” (A. E. Taylor, 4 Commentary on Plato’s Timaeus
[Oxford, 10281, p. ix). Cf. R. G. Coliing\vnml. The Idea of Nature (Oxford,
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r035) P- T For a refuration of Taylor, however, see F. M. Cornford, Plato’s
(f-.rs_r-mu}n,::_\' (London, 1937).

11 §ee pp. 151-176, hf.'lm\'.

1 The De mmndi anima was first published in a Latin translation by Giorgio
valla, primcd_ by Simone B_c\'llaqua in Venice, 1408. The Greek text, with a
Latin translation by Lodovico Nogarola,_ was printed by Hieronymus Scotus
in Venice, rjss.‘Thc Greek text was printed also by Gulielmus Morellius in
paris, 15553 and in 1562 Morellius published an anonymous Larin translation to
qccompany his Greek text. An Italian translation by Dardi Bembo was printed
in Venice, 1607. Thomas Stanley published his English translation in The bis-
wory of philosopby, printed in London, 1660. See Fabricius, Bibliotheca Graeca,
[8-7-878; and Chaignet, Pythagore, [.180-181.

i# Manilius, The sphere, tr. Sherburne (London, 1675), Appendix, p. 10.

1 The Greek text of the De universi natura was first printed by Conrad
Neobarius in Paris, 1539. A Latin translation by Gulielmus Christianus was

ublished by the same printcr in Paris, 1541. Later Latin translations were
made by Joannes Boscius (Louvain, 1554), Lodovico Nogarola (Venice,
1559), and Carolus Emmanuel Vizzanius (Bologna, 1646). Thomas Taylor
published his English translation in London, 1831. See Daniel Georg Morhof,
Polybistor [1Liz.3], 4th ed. (Lubeck, 1747), ILi3; Fabricius, Bibliotheca
Gracea, 18s5-859; Chaignet, Pythagore, 1.181-183; and R. Harder, Ocellus
Lucantis (Berlin, 1926).

15 Note also Metaphysica, ¢85b23-ggoazz, 1oBoazz-i1oBobzi, 1083b8-ro8s5az,
1000a16-1000235, 1091a13-1091b15, 1002bB-1093228,

W Ovid has been a perennial favorite since his own day, and was never
more popular than in the renaissance. In consequence, a listing of early editions
15 superfluous.

Several renaissance editions of the Metamorphoses include commentaries
that amplify the informarion abour Pythagoras contained in Ovid's text, the
most notable hcinE those by Raphael Regius in Ovid, Opera (Venice, 1509),
and by Georg Sabinus in Ovid, Metamorphoses (Cambridge, 1584). George
Sandys in his English translation of the Metamorphosis (Oxford, 1632) has
thev most extensive commentary.

' Plutarch also in his “Life ‘'of Numa” emphasizes Numa's association with
Pythagoras (vili.g4~to, Xi.i-2, Xiv.2-3, xxii.z—4), though Plutarch here is less
than deferential to the old philosopher.

" Ovid, Metamorphoses, tr. Golding [1567], ed. W. H. D. Rouse (London,
'9?: ), “The Epistle,” ll. 288-28¢. Note also “The Epistle,” 1I. 1—28.

K- Lm:mn‘; Dialogues were first printed in a Greek text in Florence, 1496.
'“::r_\‘ remained a popular work throughout the renaissance.

“ Gregor Reisch explains the meaning of this term:

This doctrine is called the quadrivitm because there are four ways lead-
ng o a single goal: ie., knowledge of quantity.

h[jlacc doctrina quadrivium appellata est: Sunt enim viae quatuor, ad unum
nem (quantitaris scilicer noticiam) perducentes

(.1Ll.f]‘1;wr;m_ pb;’.’qmpbim [ Basle, 15831, p. 281). See p. 20, above.
apic:‘f;cﬂllﬁ ptFJmt. see Nicholas lc‘ Fevre de la Boderie, “Les Sentiers de

Moo o i Francesco Giorgio, L'Harmonie*du monde et al, tr. Guy le
5 ti de la Bmlyrlu (Paris, 1579), és-&s5",

B”thi}:].:' g“ '“"“J’-’???{{ffﬁ, De geometria, and De musica_were printed in
ad L'ur'}ic !;;?‘ﬂ by Giovanni da Forli in \:‘emce. 1491-012. Thc De arithmetica
Nother ¢r been printed separately by Erhard Ratdolt in Augsburg, 1488.

€r important edition was edited by Girard Ruffus and printed by Simon
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Colinacus in Paris, 1521. The De arithmetica and De geometria have not to my
knowledge been translated into English. The De musica has been translated
into Fnglish by Calvin M. Bower (unpublished Ph.D. dissertation, George
Peabody College for Teachers, 1966), with a most informative introduction
and notes. .
The four disciplines of the gquadrivium were set forth also by Michael'-

Psellus (1018-1078), a Byzantine statesman and scholiast. A Greek text of his

Opus . . . in quattuor mathematicas disciplinas, arithmeticam, musicam, geo-
metriam, & astronomiam was printed in Venice, 1532, The Greek rext with g
Latin translation by Gulielmus Xylander was printed in Basle, 1556. An im-

portant Latin translation of the De arithmetica, musica, geometria by Eliag

Vinetus was printed in Paris, 1557.

# Numeri disciplinam apud Graecos primum Pythagoram autumant con-

scripsisse, ac deinde a Nicomacho diffusius esse dispositam; quam apud

Latinos primus Apuleius, deinde Boctius transtulerunt (Erymologiae, 11Lii),

Cf. Bede, “De arithmeticis numeris liber” in Opera, 8 vols, (Basle, 1563), Lo8,

For a scholarly account of the arithmetical tradition through the early middl&h
ages, see Frank Egleston Robbins, “The Tradition of Greek Arithmolo

lassical Philology, 16 (1921), g7-123. There are also, of course, many ful
scale histories of mathematics, most of which start with the Pythagorean school
—e.g., Sir Thomas Heath, A4 History of Greek Mathematics, 2 vols. (Oxford,
1921),

“ Bur see Nicomachus, Introduction to Avithmetic, tr. Martin Luther D'Ooge

(New York, 1926), p. 8o.
2 Jamblichus' In Nicomachi Geraseni arithmeticam introductionent was

edited and translared into Latin by Samuel Tennulius and printed with the =

Greek texr in Arnhem, 1668.

* The Greek text was printed by Christian Wechel in Paris, 15318. An Erlgo.-‘

lish translation has been prepared by D'Ooge (see n. 24, above).

¥ The Greek text was printed by Chrisuan Wechel in Paris, 1543, The title
means, signiﬁcantly. “Theology cxpresscd in numbers.”

#The Greek text with a Latin translation was edited by Ismael Bullialdus
and printed in Paris, 1644.

*[In hoc opere contemta. Arithmetica |Jordani| decewm libris demonstrata.
Musica libris demonstrata quattuor. Epitome in libros aritlwmeticos divi Severini
Boetii. Rithmimachiae ludus (Paris, 1496). Consider also the volume compiled
by Giorgio Valla, De expetendis, et fugiendis rebus opus (Venice, 1501); and
another by LeFévre d'Etaples, Epitome compendiosaque introductio in libros
arithmeticos . . . Boetii et al. (Paris, 1503). For the arithmerical tradition as it
appeared to a Dutch scholar of the mid-seventeenth century, see Gerard
Johann Vossius, De universae mathesios natura & constitutione liber (Amster-
dam, 1650), p. 4o. 1

% Erhard Ratdolt first printed Euclid’s Elementa geometria in a Latin version
by Giovanni Campano oF Novara in Venice, 1482, It has remained casily avail-
able in print ever since. The first English translation is a notable volume pre=
pared by Henry Billingsley with an important preface by John Dee, printed in
impressive folio by John Day in London, 1570. Another notable English edition,
with indispensable commentary, has been prepared by Sir Thomas Heath; 3
vols. (Cambridge Univ. Press, 1908). ;

8 Proclus’ commentary was first printed in a Greek text edited by Simon
Grynaeus with Fuclid's Elewenta by Johann Hervagius in Basle, 1533, A
Latin version by Francesco Barozzi was published in Padua, 1560. An English
version by Thomas Taylor was published in London, 1788-80.

** Additional scattered passages having to do with Pythagorcan geometry
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have been colleeted by Ivor T.hl.)mas, Greek_Ma_rbmmics (London, 1939), pp.
172215 See also Arturo Reghini, Per la restituzione della geometria pitagorica
{Ruml:. 1936). X

s The Greek text was edited by Joannes Meursius and included in Aris-
foxenus, Nicomachus. Alypius. Auctores niusices antiquissimi, published by the
Elzevir press in Leyden, 1616. A Latin translation by Marcus Meibom as well
as the € ireek {fext was printed in Antiquae musicae auctores septenr, published
by the Elzevir press in Amsterdam, 1652.

“31 In St. Augustine, Onmia opera, 10 vols. (Basle, 1528-29).

35 De nuptits Pbif?!ags’ae et Mercurii, Book IX, printed separately in Mei-
bom, Antiquae musicae auctores.

# In Bede, Opera (1563), Lyo3-414.

5t The Greek text in Psellus, Opus . . . in quattuor mathematicas disciplinas
(1s32). and a Latin translation in Liber de quatuor mathematicis scientiis
(1556) by Gulielmus Xylander.

* The Latin text was first published as the initial item in a large collection
edired by Filippo Beroaldo and printed by Benedict Hector in Bologna, 1497,
It remained a popular treatise throughout the renaissance.

#The Latin text was first published by Nicholas Jenson in Venice, t472.
Ir remained in print with an accretion of notes throughout the renaissance.

# See Armand Delatte, “Un Discours sacré pythagoricien” in Etudes sur la
littérarare pythagoricienne (Paris, 1915), pp. 3-79.

U] have seen 147 texts of the Carmina aurea, in various languages, printed
between 1474 and 1700, Moreover, 1 have accumulated bibliographical ref-
erenices to at least go additional printings of the text during the same period.

The text was first published in a Latin version by Joannes Aurispa dispersed
in Aurispa's Latin translation of Hierocles' Commentarius, printed by Bar-
tholomacus de Val de Zoccho in Padua, 1474, with several later editions. The
Greek rext with a Latin parallel rext was first printed by Aldus Pius Manutius
in a collection of Greek texts for school use appended to Constantine Lascaris’
Erotemata (Venice, 1494-95), with innumerable later editions. Ourstanding
translations into Latin were made by Ficino, first printed in his edition of
lamblichus de wysteriis gy ptiorum, Chaldacorum, Assyriorum et al. (Aldus;
Venice, 1307); by Stephanus Niger, first printed in his Elegantissimae é graeco
.!."m".‘orrfm subditorum translationes (Giovanni da Castellino; Milan, 1521); by
Veit Amerbach, first printed in his edition of Poemata Pythagorae et Phocylidis
f(_mm‘n Mylius; Serasbourg, 1539), with numerous later editions; by Jacobus
Herrelius, first printed in his school text beginning with Theognidis” Megaren-
§is sententiae elegiacae ex al. (Joannes Oporinus; Basle, 1561), with innumerable
}:l.u-r editions including those taken over by Jean Crespin beginning in
Geneva, 1569-70, and those taken over by Friedrich Sylburg beginning in
}‘:?"1“'“". 1591, and those taken over by Ralph Winterton beginning in
oy frldgc: 1635; by Theodorus Marcilius, printed as Awrea Pythagoreorum
;‘.:]’r’”f’{-r (Stephanus Prevosteau; Paris, 1585), designed to accompany Johann
_[_r- frl":, c:iltmn of chmcllcs' (.‘a_r?muwzmrms (Prevosteau; Paris, 1583); and by

achim Zehner, first printed in Pythagorae fragmenta (Michael Lantzen-
erger; Leipzig, 1603).

\1-:.;:.::];]“. l‘l‘ansl.‘xtinn? of the gaprff.?rr aurea into ’\‘f.'m:lc‘lll‘.lrs include a Frcnc.h
Paci; I'.‘ J‘u.:m A :‘immc de Baif in Etrénes de poézie fransoeze an vers mesurés
recuel ‘;?14 g :u:ur;t er Frcr}ch version by Pierre Tamisier in his Amba.’ofﬂe ou
version 1‘] '!J I;.” !}\T"f_ epigranmes grecs (L_\-uns‘;. 1580); yet anorhcr‘l*rcnch
o ?ﬂxom': | ‘-f ! s ;'I . in Les sages enseignemens . . '.d'” philosophe
s r\tlin;-;r? K rr}mgec }}_omau (Rouen, 1602); an Iralian version by A_lcsmn-
P aticency .r\m:" ‘"(‘- a w{u_' (;]I:‘!on:-n_ce‘ 1641); qnm]mr_ Iralian version by
it e onio Cappone in his Liriche parafrasi (Venice, 1670); two Fng-

rsions by Thomas Stanley, one in his Poemss (London, 1651), and the
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other in his History of philosophy (London, 1660); another English version
by John Hall in his translation of Hierocles’ Upon the Golden Verses (Lon-
don, 1657); yet another English version by John Norris in his translation 'of
Hierocles’ Upon the Golden Verses (London, 1682); and yet anoth:.:r English
version by Edmund Arwaker appended to his Thoughts well employ’d, and ed,
(London, 1697). A translation into Arabic and Latin was made by Johann
Elichmann, appended to his edition of the Tabula Cebetis (Leydep, 1640).,

The following textbooks illustrate the continuous use of the Carmina aurea
in the schools:

Aldus Pius Manutius, Rudimenta grannnatices latinae J‘fng-rme (Venice, 1501)

Franciscus Tissardus, ed., Liber gnomagyricus (Paris, 1507)

Jacobus Musurus, ed., Sententiae (Paris, c.t_slo)

Hieronymus Aleander, ed., Gnomologia (Paris, 1512)

Eufrosino Bonini, ed., Hesiodi opera et al. (Florence, 1515)

Franciscus Taegius, ed., Graecorum sapientum volumina ct al. (Pavia, 1516)

Scriptores aliguot gnomrici (Froben; Basle, 1521) !

Stephanus Niger. ed., Elegantissinae ¢ graeco authorum subditorum trans-
lationes (Milan, 1521) __—

Ottomar Nachtigall, ed., Moralia quaedant instituta (A‘ugsburg. 1523)

Caspar Ursinus Velius, ed., Oratio dominica er al. (Vienna, 1524)

Wolfgang Anemoecius, ed., Phocylidis . . . praecepta et al. (Augsburg,
1533) } . ,

Theognidis . . . sententiae elegiacae et al. (Paris, 1 §37) .

Cebetis Thebani tabula. . . . Aurea carmina Pythagorae (Paris, 1537)

Hesiodi opera ec al. (Junta; Florence, 1540) i

Joachim Camerarius, ed., Libellus scolasticus utilis (Basle, 1551)

Claudius Monsellus, tr., Sententiosa poetarum vetustissimorunt . . . opera
(Paris, 1553)

Michael Neander, ed., Liber aureus (Basle, 1559) ) )

Jacobus Hertelius, ed., Theognidis Megarensis sententiae elegiacae et al.
(Basle, 1561) . _

Hieronymus Osius, ed., Theognidis Megarensis sententiae elegiacae et al.
(Frankfurr, 1563) .

Hesiodi Ascraei opera et dies. Aurea carmina Pythagorae (Plantin; Ant-
werp, 1564) -

Henricus Stephanus, ed., Poetae graeci principes (_Gencva, ! 566) 4

Jean Crespin, ed., Vetustissimorum authorum georgica, bucolica, & gnomica
poemata (Geneva, 1569-70)

Henricus Stephanus, ed., Poesis philosophica (Geneva, 1573)

Joannes Thomas Freigius, ed., Graeca granrmatica (Nuremberg, 1580)

Friedrich Sylburg, ed., Epicae elegiacaeque minorunt poetarum gnomiae
(Frankfurt, 1591) o . -

Wolfgang Seber, ed., Pythagorae, ac Phocylidis carmina (Leipzig, 1622)

Ralph Winterton, ed., Poetae minores graeci (Cambridge, 1635)

Johann Vorst, ed., Veterum poetarum graccorum poemata (Frankfurt-am-
der-Oder, 1692)

A particularly important edition of the Carmina aurea with a Latin transla-
tion was prepared by Johann Adam Schier and published in Leipzig, 1750

2 Hierocles' commentary on the Carmina aurea was frst published in 2
Latin translation by Aurispa, printed by Bartholomaeus de Val de Zoccho
in Padua, 1474. The Greek text with a Latin tran.-_alatiun by ]qh:mu Curter
was printed in Paris, 1583. A revised Greek rext with a transla.non by Peter
Needham was printed in Cambridge, 1709. An Italian translation by Dardi
Bembo was printed in Venice, 1604. The first English translation was made
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py John Hall and Iprintcd in London, 1657. There was another by John
~orris, printed in _ondon,‘ 1682, and vet another by Nicholas Rowe(?),
!,,-mmi in London, 1707. A French translation by André Dacier was printed in
Paris, 1706 4

43 They were edited by Laurentius Abstemius and first printed in Sen-
;;:.-r:'.ar.rn}: libellus by Hieronymus Soncinus in Fano, 1502. They were often
reprinted. The best edition appears in Thomas Gale, ed., Opuscula myth-
plogica, ethica et physica (Cambridge, 1671). Thomas Taylor translated them
into Inglish and appended them to his translation of laomblichus’ Life of
pytiagoras  (London, 1818). For the extensive early bibliography, sece
Fabricius, Bibliotheca Graeca, 1.870-874.

 The Greek text was printed by Henricus Stephanus in Poesis philosophica
(Geneva, 1573). A Latin translation by Lucas Holstenius with the Greek
rext was printed in Rome, 1638, The best edition appears in Gale, Opuscula
pivthologica. An English translation by William Bridgman appears in his
Trauslations from the Greek (London, 18o4). For the early bibliography, see
Fabricius, Bibliotheca Graeca, 1.868-869. ’

i The Sententiae of Demophilus were translated by Lucas Holstenius and
first printed with a Greek text in a volume with the sentences of Democ-
rates in 1638 (see note 44, above). The best edition appears in Gale,
Opusenla mythologica. Thomas Taylor translated them into English and
appended them to his translation of Sallust on the Gods and the World
(London, 1793). For the early bibliography, see Fabricius, Bibliotheca
Giracca, 1L.868-8609.

The Similitudines of Demophilus were published in Gale, Opuscula
miythologica, in a parallel Greek text and Larin translation by Lueas Hol-
stenius. An English translation by Bridgman appears in his Translations from
the Greek.

“ Diogenes Laertius had included the letter to Anaximenes in his account
of Pythagoras (VIll49-50), so that Greek and Larin texts were regularly
printed with the De witis philosophorum. The Greek text with a Larin
translation by Joachim Camerarius was printed in Delectae quacdam
graecae epistolae (Tibingen, 1540). The Latin translation by Ambrogio
Traversari, taken from Diogenes Laertius, was printed in Epistolarum la-
conicarins . . . farragines duae, ed. Gilbert Cousin (Basle, 1554). Thomas
Sunley printed his English version in The bistory of philosophy (1660),
and Thomas Gale printed the Greek text and Thomas Aldobrandinus’
Latin version (raken from Diogenes Laertius) in Opuscula mvthologica
Lihsr),

The Greek texe of the letter to Hieron was printed in Epistolae Basilii
Magi et al, ed. Aldus Pius Manurius (Venice, 1499). A Latin translation
l'_"‘ Joachim Camerarius was printed in Delectae quaedam graecae epistolae
;‘I libingen, 1540). Another Latin version by Gilbert Cousin was printed in
al.‘r{”I”-rJi"H'm !.wolm'mrrrm — f.:rmg:'ug: duae ( B‘as[c. 15 54). Tl_m Grgc_k text
hl}-'_ -tin version by Joannes Arcerius was printed in Arcerius’ edition of
am| 1I|chn,| De wita Pythagorae (Heidelberg, 1598). The Greek text and a
g:I::” version by Jacobus Cuiacius (i.e., Cujas) were‘prinrc‘.l in E_p:'f.rol.re
si"m‘i'::“;-'_r;}"f?rflr-m1c (Gcncyn. 1606). Thomas Stanley printed hIS‘ English ver-
*nelish \C‘- history of‘pb:x’a.r(fpby {mﬁn). and John Savage errcd another
sey rsion in A Select Collection of Letters of the Antients (London,

i ]

"”L’f\'“;:-i”;‘ prm;.rscn'px of xmn‘:‘qa‘ letters _frmrr Averroes. . . . Also several

i -l.'hu i \;‘! .'ITH"OP':TI to n’._re !\:ng a[ J’?:d’m (I.um_]t_:_m 1695).

Piu -'\Ianulrl:u (r\l:?xl: was printed in f-.{mmhre_Banbx Magni er al., cd_. Aldus
Printed 1 I{L)xr;r Venice, 1499). A L:mn__ version by Caspar Churrerius was
atio Joannis Oecolampadii (Hagenau, 1517). An anonymous
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Latin version was printed in Epistolarum laconicarum . . . farragines duae,
ed. Gilbert Cousin (Basle, 1554). The Greek text and a Latin version by @
Jacobus Cuiacius (ie., Cujas) were printed in Epistolae graecanicae mutuae
(Geneva, 1606) .

©The Greek text of the set of three letters from Theano was printed in
Epistolae Basilii Magni et al, ed. Aldus Pius Manutius (Venice, 14399). The
Greek text and a Larin version by Joannes Arcerius were printed in
Arcerius’ edition of Tamblichus' De wita Pythagorae (Heidelberg, 1508). The
Greek text and a Latin version by Eilhard Lubinus were printed in Epistolae
Apollonii Tyanei et al. (Heidelberg, 1601). The Greek rext and a Latin
version by Jacobus Cuiacius (ie. Cujas) were printed in Epistolae grae-
canicae mutuae (Geneva, 1606). John Toland pnl‘]ished an English version
of two lerters in his Collection of Several Pieces (London, 1726). The Greek
text (from a Vatican ms.) of the set of four lerters from Theano, and a Latin.
version by Lucas Holstenius, were printed in Holstenius’ edirion of Porphyry’s
De vita Pythagorae (Rome, 1630). Myia's letter was printed with the three
letters of Theano. A Latin version by Joachim Camerarius was printed in
Delectae quaedam graccae epistolae (Tibingen, 1540), Melissa's letter was
also printed with the three letters of Theano.

8 The Greek text of 14 ethical fragments with a Latin translation by
Willem Canter was appended to Aristotle’s De moribus ad Nicomachum
libri decem, ed. Theodorus Zuingerus (Basle, 1566); and also to Diogenes
Laertiug De witis philosophorum, ed. Henricus Stephanus (Geneva, 1570)5
and also to anon., ed., Thesaurus philosophiae meralis (Lyons, 1580). i

The Greek text of 24 political fragments with a Latin translaton by
Jean de Sponde was appended to Aristotle’s Politicorum libri octo, ed.
Theodorus Zuingerus (Basle, 1582).

® A Latin translation of Philostratus' De wvita Apollonii Tyanei by
Alamanno Rinuccini was edited by Filippo Beroaldo and printed by Benedict.
Hector in Bologna, tsor, with numerous later editions. The Greek text
followed by Rinuccini’s Latin version was printed by the Aldine press in
Venice, 1501-04. Rinuceini's Latin version emended by Frédéric Morel was
rinted with the Greek text in Philostrati Lenmii opera (Paris, 1608). An .
talian version was prepared by Lodovico Dolee (Venice, 1549), and an-
other by Francesco Baldelli (Florence, 1549). Blaise de Vigenére offered a
French ‘version in Paris, 1509 (a revised edition [Paris, 1611] is augmented
with the valuable notes of Artus Thomas). An English translation of the
first two books with extensive notes was published by Charles Blount in
London, 1680. For bibliography, see Morhof, Polybistor [Miz.s], 1Lis; and
Fabricius, Bibliotheca Graeca, 1830.

# Hierocles of Bithynia (fl. 300 Ap.), an anti-Christian writer, had com-
pared Philostratus’ life of Apollonius to the life of Christ, with the intention
of denigrating the latter. This attack on the uniqueness of Christianity
brought forth a famous refutation from Fusebius. For a discussion of the
relation between Pythagoreanism and Christianity with this as a starting
point, see Ferdinand Christian Baur, Apollonius von Tyana und Christus
(Tiibingen, 1832). !

“ For a scholarly analysis of their intention and authenticity, see James A
Philip, Pythagoras and Early Pythagoreanisnt (Univ, of Toronto Press, 1966)y
pp. 134-150. o -

# Thirty-nine symbola without commentary were first printed in Ficnos
Latin rtranslation (from lamblichus' Protrepticac orationes ad philosophian)
in lamblichus' De mysteriis Agyptioruwm, Chaldacorum, Assyriorum ¢t al.
(Aldus; Venice, 1497), frequently repeated. Within a few years Filippo
Beroaldo sclected eight symibola for thorough explication in a treatisé
entitled Symbola Pythagorae moraliter explicata (Bologna, c.1500), which
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yroved To be one of the most popular textbooks of the first quarter of the
enth century and was oft-reprinted, sometimes separately, more often in

GINEC , . % !
e Opuscula varia of Beroaldo. When Erasmus published his first collection
of Adagia (Paris, 1500), he included nine symbola with brief one-sentence

I_.xiwl,if‘l;l[i{ll‘ls. c\'cmuall_\: augmented to tI)irty—si:f symbola with full explana-
dons: and through rthis volume of ancient wisdom, the symbola received
their widest circulation (see my article, “Pythagorean Symbola in Erasmus’
Adagia,” Renaissance Quarterly, 21 [1968], 162-165). Joannes Alexander
Brassicanus chose cighteen symbola from Jamblichus, which he translated
into Latin, annotated in terms of analogues and applications in classical
lirerature, and published with his Proverbiorum symmiicta (Vienna, 1529).
Richard Taverner translated fifteen symbola into English from Erasmus before
1530 (dare of the first extant—though not the first—edition), giving them a
morally Christian interpretation in his oft-reprinted Proverbes or adagies.
The most extensive compilation of symbola was prepared by Lilio Grcqlorin
Giraldi, who gathered a group of sixty-one from all available sources and
arranged for each a commentary comprising variant translations and ex-
slanations by all recognized :mrhorirics—puhli%hcd in Libelli duo, in quorum
altero aenigmata pleraque antiquorwm, in altero Pythagorae symibola . . .
st explicata (Joannes Oporinus; Basle, 1551). When Nicold Scutelli pub-
lished a résumé of Iamblichus' life of Pythagoras (appended to his transla-
tan of Tamblichus' De mysteriis |Rome, 1556]), he included two lists of
symbola in Latin: (1) nine symbola with no commentary (BB3-BB3*), and
(2) thirty symibola dispersed in a rtreatise entitled “Symbola Pythagorae”
(GGr-HH1), Claude Mignault, editor of Andrea Alciati's Emblemata,
refaced his editions of Aleiati with a “Syntagma de svmbolis,” and in some
nstances thirty-three Pythagorean symbola from Erasmus are inserted—e.g.,
Paris, 1601, Paris, 1602; Antwerp, 1608; Paris, 1618; and Padua, 1621. Joachim
Zehner included ten symbola, mostly from Plutarch, in his Pythagorae
f:-‘r_;;—m:-'m.r (Leipzig, 1603), quoting the standard authorities on cach. The
following year Carolus Boscardus arranged fifty-eight symbola according to
pertinence in his Anigmata et griphi veterum ac recentium (Douai, 1604).
In his compendium of the occult, De divinatione & magicis praestigiis (Op-
penheim, 16167), Jean Jacques Boissard listed twentv-one symbola, taken
over from Diogenes Laertius with a few added from Tamblichus. The
symbola were again independently collected from all available sources and
t(l'l-;::{-:uc::_ln.nu I‘..ngli.sh by Thﬂlll".ls Slzan!.c'\- in his History of philosophy
(:mm.rnun Jj{ustﬂf\t?qslvc and imaginative commentary was prepared by
7 c]-;‘{““-“.'“ ;‘r‘n! in .‘l-fr)mhm_ru arcana ex Pytagorae sym!}ol'n‘_{l"crmr:i.
n;ail\-.-l ;_(Ja-rarnflms Ilu.::m?s translation of the symbola from larpbllchps. Fi-
N ,I]-u;h“rlilrllll.l'll._ nmt]u: list of symbela was assembled !}_\.' André Dacier for
i rf:ﬂ:f H} ultjlﬂc ::f P_\'t?l:tg(‘lrc:'m texts, La_ vie de Pyh'.ugore,‘ser
Baglich l,“.‘e.\:.imvlrs |-‘ .orlt{.,, & :"sl vie d Hf:.’ro.:‘)e: (Paris, |;r1361. rra:_1s|'atcd into
g v Nicholas Rowe(?) and printed by Jacob Tonson in London,

Jumll{j:“[i\;{{:’:fu.-'.wir.i-:biac ‘flthI was first printed in a Latin version by
Arithwietion ‘-utfﬁ}t [.,t:lpllc& at the end of his edition of mathemarical rtexts,
account in ];‘"_iﬂ' ( "‘“”‘- 1496). Claude de Boissicre published a full French
and “"illi‘\mllfhi 1'554. and a Latin version of it in l{ans. 1556. Ralph Lever
eeseo “ur;’”i u 1\»1:_1_(;-.1 pnhllsht.‘_d an ['.I:igll.'i!l version in London, 1563, Fran-
(the psmdr;r‘wp“ ';3‘1\“] an Italian version in \’cnl(:(_:. 1572 Gustavus Selenus
Tl wﬂ;(:: 0 I ugu\r I1, [)uk‘c of Brauns:.:lm-yg-}.x_:nehcrg) ])U[Jlisilcn'l_ a
(Boston, 1g08) I:" ""l”-;E- 1616. See also David E. Smith, Rara arithmetica
Ythagoras .‘_L_c']}’ f-*l“- I".“' a l’_lﬁfll'tnf gamne t_:f numbers associated with
Morc'y U \ 8¢ Immu'.nt lmglml.-.n. (.wur_; gittochi (Bologna, 1551), fol. 55-56.

topians play a game “nor unlike chess” which is called “a bartle
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of numbers” in which one number plunders another (Utopia, ed. Edward
Surtz, S. J., and ]. H. Hexter in The Complete Works of St. Thomas More
[Yale Univ. Press, 19651, p. 120).

0 The “sphera Pythagorae” was ancient in origin and had survived in
many manuscripts. It was first published as “la rolie de Pythagoras” by
Gabricel du Preau at the end of Christophe de Cattan’s La géomance (Paris,
15¢8), with several later editions. Catran, along with “the wheele of
Pythagoras,” was translated by Francis Sparry and printed in London, 1591,
In the late seventeenth century, “Pythagoras his wheel of fortune” a
translated by Sparry was regularly printed with an ephemeral handbook
entitled The knowledge of things unknown arrribured to a fabulous author
named Godfridus. A French version by le Sieur de Peruchio was printed as
the last item in his collection, La chiromance, la physionomie, et la géomance
(Paris, 1657). See p. 237, below, and Plate 46. See also Fabricius, Bib-
liotheca Graeca, 1.790; David E. Smith, Addenda to Rara Mathematica (Bos-
ton, 1939), p. 42; and Charles Singer, From Magic to Science (New York,
1958), pp. 144-145. :

i See A brefe and plesaunte worke, and sience, of the phelosophery
Pictagoras. Wher in is declared the aunswer of questyons which there in
be contained after the order of thys syence [STC 20524] (William Coy
land; London, 1560?); Jean de Meun, Le plaisant jew du dodechedron
fortune (Paris, 1556), translated into English by Sir. W. B, (London, 161
Heinrich Cornelius Agrippa, Of the wvanitie and uncertaintie of artes
seiences, tr. James Sanford (London, 1569), fol. 26"-27; John Heydon, The
Rosie Crucian infallible axiomata (London, 1660); and G, Oliver, The
Pythagorean Triangle (London, 1875).

% See, for example, Bede, Opera (1563), lL1og; Enneades arithmieticae
[Wing E3i28] (London, 1684); Fabricius, Bibliotheca Graeca, 1790, '
David E. Smith, History of Mathematics, 2 vols. (Boston, 1923), 1l.124-126.
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I

Numbers

“The primary tenet of Pythagore.an doctrine—indeed, what gave
unique orientation—was the belief that numbers are the ultimate
ctiruents of reality.’ By number, the Pythagoreans meant some-
quite special; they meant a form determined by an arrange-
t of points (sce Plate 3). For example,
points determine a square number and
ht points determine a cube number. Burt the
mber exists, independent of space, as an
act concept. The number is pure form,
ereated and unchanging, nonphysical and
mporal. It remains a permanent entity in
‘intellecrual realm. A number can be used
define a limited portion of space, of course,
d it can even be used to impose shape upon
er. Then it receives physical extension
o the time-space continuum and becomes
ceptible to our senses as well as to our intellect. By number
Iy speaking, however, the Pythagoreans meant form in the
tract, divorced from matter,
he carly Pythagoreans, and perhaps Pythagoras himself, ar-
ed at their theory of numbers in response to problems raised
other philosophers. In consequence, the Pythagorean theory of
mbers is best approached through a rapid canvass of the earlier
losophical systems that the Pythagoreans wished to counter.
til the time of Pythagoras, those philosophers who thought
t phvsics in other than mythological ways had each postu-
a material substance as the ultimate constituent of reality. The
sophers of Tonia in the sixth century s.c. were materialists
each assumed 2 single self-existent element out of which all
. of nature evolve and back to which they all return. Thales,
first nvestigator of physics, had postulated a substratum of
T. Anaximander accepted the principle of a self-existent sub-
m, but identified it vaguely as an unlimited entity beyond
Perception, In the same tradition, Anaximenes ar:gued' that
the basic substance, and that items of nature evolve from it
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in a continual process of condensation and rarefaction. Finally,
Heraclitus proposed that fire was the primordial clement. Mo
over, Heraclitus stated overtly what had heretofore been i
plicit only: all things continue in constant flux. This inevitabl
conclusion to lonian materialism was troublesome, however, b
cause it paved the way for incipient skepticism. Does that whi
is always in flux have any true identity? How can we know
which incessantly changes? N

To answer these ontological and epistemological questions th
Pythagoreans dichotomized reality into a realm of abstract cor
cept and a realm of physicality. Timacus begins his discourse witl
just this distinction. There is a permanent world of being and
transient world of becoming:

his starement of Plutarch was echoed in the renaissance by many,

en with emphasis on the du:hur_nmy between the intelligible and
« sensible. In his din]uguc.f entitled Of the knowledge whiche
abeth a wwise M, Thomas Elyot offers the usual Platonic formula-
of this dichotomy:

Of all that whiche bereth thc‘ name of a thynge/there be two
kyndes, one hath no bodye & is ever stedfast and permanent/the
other hath a body, but it is ever moveable and uncertein. The
jﬁn;r_ bicause it may be understande only/it is called intelligible.
"The second, bicause it may be felt by sensis it is called Sensible.
a1 e way to know the fyrste is called raison, & the knowlege
';hcrcnf is namid understanding. The way to know the .ii. is

; Ao 1 ) called Sense or feling/the knowlege therof is named Perceivinge.”
What is that which is Existent always and has no Becoming: s g g g

And what is that which is Becoming always and never is Exi
ent? Now the one of these is apprehensible by thought with t
aid of reasoning, since it is ever uniformly existent; whereas th
other is an object of opinion with the aid of unreasoning sensa:
tion, since it becomes and perishes and is never really existent
(Timaeus, 27D-28A). ]

forms, which reside in the realm of abstract concept, are in-
ectualized as numbers, as potential portions of space defined by
arrangement of points. Plato accepted this system of the Py-
oreans and adapted their theory of numbers as the foundation
his own famous theory of ideas.! Numbers, forms, ideas—the
sic assumption is the same.” A formalist metaphysics replaces a
erialistic system. Ultimate reality is located in an intellectual
Id of forms rather than a physical world of matter. Thereby
changes that undcniuhl_\' Occur in nature, as our senses artes.t,
be correlated with unchanging absolutes, and consequently can
bmitted to rational analysis.

istotle in the Metaphysica (983b7—985b23) offers a lucid ac-
t of the development of materialism from Thales to Heraclitus
beyond to Empedocles, and this discussion eventuates in a
ue of the Pythagorean doctrine that numbers rather than any
tance are the ultimare constituents of physics: .

The world of being is an intelligible world, perceptible only
the mind, the spirit, the soul. The world of becoming is a sensib
world, perceptible to the senses, the body, the flesh. Since
which is becoming continually changes, it has no essence and can-
not be known, and therefore is the object of opinion only. That
which exists in the conceptual realm, however, is permanent, and
therefore knowable through the exercise of reason.

Having established this dualistic framework for reality, Py=
thagoreans turned from the notion of a principal substance which
had been assumed by the Tonian materialists and argued instead for
nonsubstantial forms with a permanent existence in the concep
realm which nonetheless are susceptible to temporary extension int |
the physical realm of space. In such a system, as Plutarch ex-
plains, every item of nature can be analyzed into two distinct com-
ponents, a form which appeals to the intellect and matter which
appeals to the senses:

A he so-called Pythagoreans applied themselves to mathematics,
d were the first to develop this science; and through studying
1t they came ro believe that its principles (épxai) are the f)rin-
iples of everything. And since muombers (épfuot) are by nature
SISt among these principles, and they fancied that they could
_et““f in numbers, to a greater extent than in fire and earth and
’ddft'l'.. many analogues of what is and comes into being . . .
uxi’:-l;:;cfc.ﬂ[miv s‘:n\' further that the propert_ies ar_ld ratios of the
o -”:hc,s are hn‘sca] on nu:‘uhcrs. and since it seemed clear
B e r"clr things have their \\'ht':!c nature quellcd upon
Sy and that numbers are the ultimate things in the whole

The very world and every part thereof is compounded of a
substance intelligible or spirituall, and of a substance sensible OF
corporall: whereof the one hath furnished the thing that is mﬂde__;
and engendred with forme and shape, the other with subject
matter.*
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physical universe, they assumed the elements (oroxéia) of num-
bers to be the elements of everything, and the whole universe
be a proportion (apuoria) or number (dptfuds) (985b24-986a4).

the intellectual world of pure forms interacts with the
Id of generation and corruption—indeed, determines
s constitution. At the same time, the constant flux undeniable in
rure can be fitted into a sr;hcmc which eludes skepticism and
mits to scientific investigation.

 must conclude that Pythagorean metaphysics is remarkably
histicated. While it posits a dualism, a world of forms and a
d of matter, it nonetheless effectively interrelates them. A
Samber, in fact, leads an amphibious existence, so that when a
arhemartician draws a diagram, the figure should be considered
'cptu:ll as well as physical. Its ultimate reality still lies in the
ectual world beyond the senses, as Plato so carefully explains

 the Republic:

Although they use visible figures and argue about them, they
e not thinking about these figures but of those things which
e figures represent. . . . When they model or draw objects,
. . they use them in turn as images, endeavouring to see those
solute objects which cannot be seen otherwise than by
thought (510D-E)."

physical representation of number, however, is a legitimate
ns of rendering perceptible what might otherwise remain be-
id human knowledge. For example, Plato had resorted to this
itory method when he described the soul in numerical terms
aeus, 33C-37C), as Robert Recorde was well aware:

this way,
Shysical wor

This passage is our most authoritative source for the Pythagore;
theory of numbers. Not only does it designate numbers to be ¢
principles (dpxat) and elements (oroixéa) of everything, but it in-
dicates how the various items of nature can be interrelated to form
a unified system. The conditions for cosmos are established.
items of nature are organized according to mathematical propo
tion or (the same thing) musical harmony. Relationships rather
than qualities thereby become salient in any description of reality,

The numbers themselves, then, and their harmonious arrang
ment provide the appropriate subject for ontological and epistem
logical inquiry. They are presumed to be true, beautiful, and good,
and they dictate direction in the pursuit of knowledge. They a
the predetermined goals that we seek in our spiritual ascent toward
experience of essential reality, of absolute truth, of the deity. A
Thomas Stanley understood St. Justin Martyr, Pythagorean ma
matics is a necessary preliminary to beatitude, “abstract[ing] t
Soul from sensibles, preparing and adapting her for her intelli
bles.” * The contemplation of numbers provides a means of risi
from the temporal world to participation in the divine, the ulteri
motive for study in Pythagoras’ school* It is easy to see that ar
esthetics derived within this cosmology would expect an art work
to reveal the harmony of numbers so that the percipient might
have a suitable object for his contemplation as he sought to
above the illusory world of physics in search of the real.

Conversely, from an opposite point of view, numbers were the
paradigms in the mind of the creating godhead, as the Timaeus
reports, and therefore they imprint their stamp on the mutable
realm of nature. According to Theon of Smyrna, they are “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.” This fecundity of numbers was
a donnée transmitted from the classical world through the middle
ages to the renaissance. As John Dee understood Boethius:

his nomber also hath other prerogatives, above all naturalle
ynges, for neither is there certaintie in any thyng without it,
bther good agremente where it wanteth. Whereof no man can
I?bte, that hath been accustomed in the Bookes of Plato,
i7istotell, and other aunciente Philosophers, where he shall see,
w ’thei searche all secrete knowledge and hid misteries, by
Be aide of nomber. For not onely the constitution of the whole
vorlde, dooe thei referre to nomber, but also the composition
manne, vea and the verie substaunce of the soule. Of whiche

€1 professe to knowe no moare, then thei can by the benifite
nomber artaine, .

A man like Recorde imbued with the scientific spirit, number
U’STFC to knowledge—“for neither is there certaintie in any
gbt::::»t:::t' IT."‘Nmnhcr is necessary to quantify the rclat.imr-
.'Cu: e items and l.:crwecn events in a world to be described

"plex of mechanical forces. But even for Recorde, as for

All thinges (which from the very first originall being of thinges, |
have bene framed and made) do appeare to be Formed by the
reason of Numbers. For this was the principall example or pat=
terne in the minde of the Creator."”
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the scholars in Pythagoras’ school at Croton, the study of natug
was preparatory to understanding the ultimate reality of th
empyrean. Number, then, is the means of bridging the physical ang
the conceptual worlds, of allowing intercourse between the;
Echoing Porphyry (De vita Pythagorae, xlvii), Thomas Stanle
says that Pythagoras “used the Mathematical Sciences” because
numbers “are intermediate betwixt Corporeals and Incorporeals.*3
Numbers have existence in both worlds, embrace both wor
allow interaction between both worlds.

The practical manner in which numbers interrelate the intell
tual and the material is well demonstrated when the theory |
numbers is used to explain how the extended universe was create
The generation of the physical world out of the conceptual worl
is described in a general way near the beginning of the Timaer
(31B-34B). A more specialized account of the creation in tern
of number, however, is available in several sources and underli
most Pythagorean thought as an unstated premise. The concep
world, being all-inclusive and permancnt—that is, pcrfect—is C
course a unit. In the technical parlance of Pythagorean mathemati
it is designated “the monad.” The problem, quite simply, is ho
to explain the production of multeity out of this unity, how to €
plain the diversity of creation out of this undifferentiated atempa
abstraction (see Plates 4, 5, and 6). \

The first step is recognition of a paradox: although unlimited and
cternal, the monad, being a unit, is represented in the terms |
Pythagorean number by a point, which of course has no dimen
sion—indeed, has no existence except as a concept. As Greg
Reisch explains: “One is not a number, but the principle of nun :
ber, just as a point is the principle of magnitude.” " Yer a point
can be given physical identity by being placed in relationships.
within a diagram, as Henry Billingsley made clear in his com-

mentary on Euclid: ,
i

'somr:rhi“g‘_f"r cx:zrr_lplc, r dot in a diagrarr}. or 1 stone, or 1
ce, Or 1 man. l“. this fas[}mn. th.e mt_mad. infinite and eternal
°gh it may be, is placed in relationship to each item in nature.
Once the barrier between th E:onccptual \vf)rld and the physical
rld is overcome by establishing the relationship between the
onad and the number 1, the rest of multeity can be educed with-
difficulty. When the number 1 passes from the world of con-
¢ to the world of matter, it becomes extended and therefore
ble: 1 becomes capable of 2. Furthermore, two points, though
ing no dimension themselves, define by their relationship a line,
ch does have dimension ~——— . From there, it is easy to
ve at an explanation for the three-dimensional universe. Three
s define a surface , and four a volume R
! a time-space continuum springs from the abyss. The num-
4, the final possibility of extension in our three-dimensional
ld, serves as an ideogram for the creation in toto. The tetrad,
¢ shall see, furnishes an elementary scheme for the extended
verse, the skeletal diagram for cosmos.
Diogenes Laertius cites a lost source, Alexander Polyhistor, for
~account of how Pythagoreans derived the extended universe
the conceptual monad:
This principle (apxn) of all things is the monad or unit; arising
from this monad the undefined [i.e., unlimited **] dyad or two
es as material substratum to the monad, which is cause; from
he monad and the undefined dyad spring numbers; from num-
IS, points; from points, lines; from lines, plane figures; from
anc figures, solid figures; from solid figures, sensible bodies,
e clements (growy@ia) of which are four, fire, water, earth and
E; these elements interchange and turn into one another com-
!tt@l'\'. and combine to produce a universe, animate, intelligent,
herical (VIIL24-25).

A signe or point is of Pithagoras Scholars after this manner d
fined: A poynt is an unitie which hath position. Numbers

conceaved in mynde without any forme & figure, and therefc
without matter wheron to receave figure, & cnnscqucntly with=
out place and pnsitinn."" i

enes Laertius sees the monad as a first cause which acts upon
matter, represented by the unlimited dyad. From this inter-
 Spring r.hc point, the line, the plane surface, and the solid—
our possibilities of physical extension. From solid figures
nes Laertius then derives sense-perceptible bodies, ::om-
S?t{mnf.{;: }I\':"-rcr. f:-.lrth. .and air—the four. possibilities within
g M of clements, Again, we have a norion of cosmos con-
I'I:ll:;:i .(]i:’:][‘.ﬂtwc nf the number 4, and the physical universe
45 an organism composed of four elements.

But when a number is imposed upon space and fixed in positio o
it acquires extension; when number is impressed upon matter,
acquires physicality. Therefore, since the point as concept is €O
relative with the number 1, it assumes substance when it becomes
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This physical cosmos, of course, being temporal and finite, musg .. and though he passes quickly over the details and therefore
have a limit. Strict reasoning in terms of Pythagorean mathemati ares some of the subtletics, he nonetheless touches upon the
places this limit at the number 10 according to a logical argumen randing virtues of each digit and offers a reasonable explana-

of how mulreity proceeds from unity:

\larke heere, what Figure stands for One, the right

Since the point, the line, the surface, and the volume exhaust
possibilities for the extension of number into space, the universe
composed of these numbers and no more. The limit of the unive ¢ oIl Nombets and of Infinite:
in other words, is determined by adding these numbers; Bobps Ay - “’";1 0”_? s
1 4 2 + 3+ 4 = 10. Moreover, since the decad exhausts the p i ]-f"""‘-" i‘l“}"’l’;"i"l'l : 1edpra:5;: ﬂf P ?n‘nm?u.:,
sibilities of physical extension, leaving nothing to be added, i Nurcerie of All, and end ol Folyminie:
equivalent to perfection. To quote Aristotle, “The decad is ¢
sidered to be a complete thing and to comprise the whole essenti
nature of the numerical system” (Metaphysica, 986ag-11). The
fore 10 is the perfect number in the physical world. As Thomas
Stanley translated a well-known quotation from Proclus:

No Nomber, but more then a Nomber vet;
Potentially in all, and all in it ’

Now, note Two's Character, Ones heire aparant,

As his First-borne; first Nomber, and the Parent
Of Female ** Pavres. Heere now observe the Three,
Th' eldest of Odds, Gods Nomber properly;
Wherein, both Nomber and no-Nomber enter: *
Heav'ns deerest Nomber, whose inclosed Center
Doth equally from both extreames extend:

The first that hath beginning, mid'st, and end.

The (Cubes-base) Foure; a full and perfect summe,
Whose added parts just unto Tenne doo come;
Nomber of Gods great Name,* Seasons, Complexions,
Windes, Flements, and cardinall Perfections.

—Sacred Number springs
From th'uncorrupted Monad, and proceeds
To the Divine Tetractys, she who breeds
All; and assigns the proper bounds to all,
Whom we the pure immortal Decad call.™

By such reasoning, the tetrad and the decad acquired special sig
icance for the Pythagoreans: 4 represented the extended univ:
and 10 its limit. But these numbers, as Robert Recorde insists, 8
merely modifications of the monad, the conceptual reservoir of

all things:

The Tenne, which doth all Nombers force combine:
The Tenne, which makes, as One the Point, the Line.*
Unitie is of it self undivisible, and yet is it in al partes of t
worlde, and in every thing. Yea, the worlde it self consisteth f
unitie. is named of unitie [i.c., wniverse], was made by unitie,
and is preserved by unitie." '

artas emphasizes the paradox of the monad: it is “no Nomber,
ore then a Nomber ver;/Potentially in all, and all in it.” It
concepr, and therefore nnncorpnrcal-, vet endlessly fecund. It
es in each item of nature, vet holds the universe in a single

By explaining the diversity of created things in terms of numb uum. The perpetuation of this paradox was the great achieve-

the Pythagoreans succeeded in maintaining unity simultaneous with Of,}’."”“‘.'%’"“*-“‘ cosmology.

diversity: 10 and 4 are equjvalents of each other and also of 1. 1n= -e_I-"rl“‘{-’j’rt‘ﬂﬂ theory of numbers of course underlies cach of

deed, Pythagoreans made unity and multeity interchangeable, eacik m“*‘““f‘““~‘““' disciplines, of which four had been differ-
et!: ::.rar‘hmcric. music, geometry, and astronomy. The par-

Intention of each of these is sincciﬁcd by Proclus:

e wi

deriving from the other. ]

The Pythagorean theory of numbers was dutifully expounded by
Saluste du Bartas in his compendious Devine weekes and worke
In “The Columnes,” the poet interprets the four mathemati
disciplines of the quadrivium as they had been revealed on the
pillars of Seth (according to cabalistic tradition, inscripti(ms on.
these pillars preserved the quadrivium when God destroyed the:
world by flood and flame). Du Bartas properly begins with arith=

. f”l:;ﬂiqi?cncc.;)f t’\-Iat]‘icmnriclcs, tl?c Pythagoreans divided
e, ﬂl'll.'l}\:ulh‘]'ﬂft{:l ting one to ‘.-1'.fm_umde, another to Magni-
gl suhgi;t-liltl‘(“:l% t‘:lt‘h of t]'}CRB’ln{{i. two. For Multitade

.gnimd-c : :‘r})'\ it ‘5.(: f, or is cnnsu?cr d with respect to another;
 latos tther .‘-l"-!nd‘s still, or is moved. Arithmetick con-

¢s Multicude in it self: Musick with respect to another:
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Geometry, unmoveable magnitude; Sphaerick [i.e., astronomy] f'

moveable.?® The monad and the dyad are the archetypes of odd and even

bers, respectively, but they are not arithmetical numbers them-
¢s. The monad contains the potential for all numbers, bur this
. inclusiveness disallows its being considered a number itself.
is the impetus behind number or the superior being above num-
B As Macrobius carefully explained:

Proclus notes that two of the mathemarical sciences—arithmeti
and music—deal with number as multitude (that is, number as ¢
aggregate of discrete units), while the other two—geometry and
astronomy—deal with number as magnitude (that is, number as a
continuous quantity). Arithmetic, then, is the simple study of
multitudes at rest. Music is the study of relationships between mul
tudes, known as ratios, proportions, or harmonies. Geometry is the
study of magnitudes (ic., numbers with spatial extension—w
we might call “forms”) at rest. Astronomy, finally, is the study of
forms in motion. i

 Onc is called monas, that is Unity, and is both male and female
odd and even, itself not a number, but the source and origin 01"
_numbers. This monad, the beginning and ending of all I:Lhings,
et itself not knowing a beginning or ending, refers to the
;suprcme God.”™

e monad, then, represents the unity of the conceptual world,
le the dvad represents the idea of extension and therefore the
ibility of the physical world. The dyad, however, like the
nad, is an abstraction rather than an aggregate of units. The
. . ' ’ ‘ . arithmetical number per se—that is, a “quantity composed of
Arithmetic, according to Isidore of Seville, “is the discipline "_is 3, whose physical extension is proved by the fact that
which deals with quantity that can be counted considered only in a terminus a :;l'fm and a terminus ad que‘;n with some-
relation to itself”; more simply, it “is the study of numbers. g in between. In the words of St. Augustine “Tilere e
Then Isidore, echoing Euclid (Elements, VIldefinitions), p | perfection in three because it is a whole: it’ has a beginnin
ceeds to define “number” as “quantity composed of units” {dle, and end” (De mwmsica, 1.xii). Johann Reuchlin also cxro!%;
that is, multitude. These definitions were standard in? all thatis virtue of 3: “The T'riad, through its propensity to multiply
of arithmetic until the early seventeenth century. Arithmetic t communicate its goodness to all creatures ;;rocceds fro-h;
interpreted permits seven basic operations: numeration, addition, er [ic., potential] to operation, beholding with 2 ‘nes erual
subtraction, multiplication, division, pmgrcssion. and the extrac itnition that faccundity of multitude which is in it.” T
tion of roots. Since it assumes that quantity is composed of uni e distinetive qunliiics of odd and of even numbers were gen-
however, it is incapable of dealing with any but whole numbersi: ly accorded metaphysical significance. Pierre de la Primaudaye
There are two generic classifications of numbers: odds and Pythagoras as an authority who derived all creatures from the
evens.® Odd numbers do not submit to equal division—when an and the odd, the former contributing the matter while the
attempt is made to divide an odd number in half, a whole unit : ter supplied the forms:
mains in the middle. Since odd numbers refuse to be divided, th in the first produc
have an integrity which suggests they are limited, capable of or d the Odde:
ganization, productive of order. Even numbers, on the other hau‘li hich
can be divided into two equal parts, and this ease of dissolutionf-
construed as a lack of integrity and a penchant for divisiveness. AT
even number readily complies with further extension through d
vision, and therefore is thought of as ph_vsicn! and unlimited. It
generates discord and disorder wherever it exists. Consequentlyy
odd numbers are associated with perfection and divinity and aré
masculine by virtue, while even numbers indicate defectiveness ané
physicality and are feminine.

1. Arithmetic i

5B

¢ tion of things, there were present the Even

: .Inr tht:. Even (according to the doctrine of those

= rlI:,L-ch'[}:I?II'”»HHPINC}‘[I}! discourse b._\' numbers) and prin-

g o 1arie (or number of two) signifieth the matter, and
even or odde betokeneth the forme,®

le 1.a Primauda

i ve only implies a value judgment that makes

superior to 2y P *h i ic

crhim}t e 'rhc even, Plutarch is explicit about Pythag-
A appheation of odd and even numbers: ‘
L:;y?bf?,({ﬁ'l'ﬂ‘.\‘

1‘”5:!“(‘“]‘ III.H ('lf fh s 1 \
€ r'wo
C , hl‘Sl‘ prmClPlC. s [.J nitic was

¢ soveraigne good; which is the very nature of one,
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2. The “Typus arithmeticae”
Arithmetic is personified as a noble lady holding a textbook in ea
hand. On her gown are inscribed two geometrical ‘progressions, 1, 3
27 and 1, 2, 4, 8—the two legs of the lambda by which Plato
analyzed the soul in the Timacus (sce pp. 210-212). In the lower 11
corner sits Pythagoras before an abacus-like device which uses !
counters for performing arithmetical computations based on a decl
system. In the lower left corner Boethius employs pen and ink to W
arithmetical problems using the notation of arabic numerals. The
pearance of fractions on his board (%, %) indicates an advance O¥
simple Pythagorean arithmetic.

Gregor Reisch, Margarita philosophica (Freiburg, 1503), £1%

S0l o co /™
O corporeal numbers, such as the pyramid

NUMBERS

and is Understanding it selfe: but the indefinite binarie, is the
divell and evill, about which is the multitude materiall, and the

visible world.™

.thagorean arithmetic, according to Plutarch, assigned probity to
nd corruptiveness to 2. No Elizabethan would have missed the

2 A " 1 H
port of Una and Duessa in Book 1 of The Faerie

uu[]]g‘fil,"ll im
: eeie.

Arithmetic, like each of the disciplines in the quadrivium, had
poth _n;pccnf-.tri\-c and a practical side. The theory was articulated
4n a formal manner, as though it were philosophical discourse. The
arithmetica speculativa consisted largely of defining number as
_.guan[it_\' and demonstrating the various sorts of number differ-
entiated by their forms; for example,

@
® ® @0
[ ] e ®@ e @
griangular numbers ®  © @ e o0 o000 ;
1 3 6 10
® e 0 0
® o0 e ® 0 @
e 0 ® 00 e 0 0
squarc numbers ® @ @ ® 90 oo o 0 3
1 4 9 16
2 L
e o @ @

pent:
Pentagonal number @ @ hexagonal number ® ® , etc;

5 6

b
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Also differentiated were three sorts of mathemarical means:
2. Music

4 is the arithmetical mean in the progression 2 @ 4 ! 6;
4 is the geometrical mean in the progression 2 : 4 : 8;

4 is the harmonic (or musical) mean in the progression 3 : 4 : 6 Larrow terms of the Pythagorean quadrivium, music was the

ce that dealt with relationships between multitudes (whole
Bers), c_\-Prcssed as ratios or proportions.” Arithmetic, the
\ discipline of the quadrivium, dealt with number as multitude
idered without rclationship to anything else: for example, 7
o or 53 Music, however, dealt with multitudes considered in
on to onc another: for example, a multitude 3 relates to a
de 6 as 3 to 6, expressed as the ratio 3/6 or the proportion
herefore the relationship of the multitude 3 to the multitude
one half. As another exnmp]c, the multitude 24 relates to the
de 8 as 24/8 or 3/1; the multitude 24 is therefore a triple
multitude 8. Multitudes could be expressed in the medium
nds—that is, by musical notes—and their ratios were judged
consonant or not, harmonious or not. The discipline of music
ereby translated from the world of pure concept into the
of sense perception.
¢ m_usic led a double life—sense-perceptible sounds as well
! erl_cul. ratios—it ‘was subject to two different sets of
etic criteria.” It could be judged by its appeal to the intellect
v its cffect on the car. Aristoxenus (fl. 380 B.C.), a student of
ft]c. argued that the notes of the scale should be determined
ly by thc.c:lr, with an adjustment of the mathemarical ratios
ase that judge. A comparable adjustment in another medium
;nlnrgemcnt of the lower portion of the columns in a Greek
tifl‘:') ::;,;0:::_“(::“([:]}?i::::ss of tl‘;e temple 1:00f and t!‘icrcby
" P_m adc gl p‘- stance, also, sense is the ar.blter of
p n e Pythagoreans, however, were strict con-

Btionists, as Plutarch re insi
_ ts, as : reports, and insisted on the m: i
e mathematical

Often quite apart from the theory were instructions for the eve
day application of arithmetic. Practical arithmetic or “algorism
consisted of computation according to the seven basic opera
(numeration, addition, subtraction, multiplication, division, pro;
sion, and the extraction of roots), and led in the renaissance to.
development of algebra and iogarithms.

In the sixteenth century the traditional arithmetic of Boethiug
rapidly receded before the demand for new ways of computatio
created by commerce and science. The theory of numbers h
been devised to provide a framework within which the changg&fr
the physical world would become orderly and knowable. Tt fu
nished a means of conceptualizing time and space. But as ult
reality came to reside in the physical objects themselves, the e
cern of numbering turned from the exposition of immutable fo
imposed on mutable matter—turned from an understanding
squares and cubes and perfect numbers—and sought inste'dﬂ,- ;
means of describing the physicality of objects randomly placedu
nature. Number is then no longer an abstraction, but rather f1
yards or nine acres or five bushels. The shift from deduction &
induction is well illustrated by Thomas Masterson in the dedicatory
epistle to his Third booke of arithmeticke:

Seeing God made, gnverncth, and maintaineth all things in nu

ber, weight and measure,” it is verie difficult for man to kno
any thing certainly concerning the celestiall spheres, or assured
to speake and determine, of terrestriall and humane aff

without that excellent gift of God the science of numbers.s .
agoras .
goras that grave and venerable personage, reproved all

: Ezzii:c“.i“::ihl:“(:ku which is by the eare, for he said, that the
- m hc‘ )m;-::rdruc thereof, was verie subtile & slender, and
Tl Ju .E,c thereof, not by hearing, but by propor-
monie: and he thought it sufficient to proceed as

€ as rto Di: z
& apason, ¢ ;
usicke pason, and there to stay the knowledge of

Empiricism is thereby justified—indeed, made a sine qua non
knowledge of any sort. Numbers become a key to open na

cabinet, rather than being the contents of that cabinet. Arithme
is degraded to an ancillary discipline—as Robert Recorde cﬂl_
his textbook, “the gmund of artes,” a prcliminar_v to prnctical su
cess in business and navigation and medicine and the other d
affairs of men. It is no longer the dominant discipline, that wihic

music ap
. . apprehended by g e =
sets forth the universal patterns. Numbers no longer shape reall oy the intellect is the “unheard” music

Keats finds i
! .
finds in the pastoral scene on the Grecian urn:
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Heard melodies are sweet, but those unheard
Are sweeter: therefore, ye soft pipes, play on;
Not to the sensual ear, but, more endear’d,
Pipe to the spirit ditties of no tone.
(*Ode on a Grecian Urn,” 11-14)

transports us to a realm of pure art, where the ancient vase
ts beauty and surcnit_\'_ transmutes human passions to abstract
Banters in I"I'””““Ph-\" This was Thc aim also of P_\'thagfmtan music,
< Dacicr argucs when he explains why Pythagoras insisted that
asie be criticized by the intellect alone:

This in my Opinion was to shew that the Beauty of Music is
ﬁnﬂcpcndcnr of the Tune l:ha.t strikes ‘rhc Ear, and (:t.)nsists only in
~ the Reason, in the Conformity, and in the Proportions of which
‘the Understanding is the only Judge."

agoris directed music toward a reality of intellectual forms
ved as numbers; Aristoxenus adapted it for aural perception
q, reality of physical experience. Although the contention be-
Pyvthagoras and Aristoxenus has continued down through
ustory of Western music, the Pythagorean tuning system has
‘the usual victor.
n carly discussions of music, however, consider it in the
perceprible state of sound as well as in the abstract state of
umerical ratios, and later treatises on music invariably offer it as
practical art. Nonetheless, musical theory depends upon mathe-
sl l proportion, as the term “harmony”™ suggests,”” and early
itions of music emphasize its quantitative basis. St. Augustine
nterested in metries (the measurement of poetry) and har-
BICS as sister arts; and to him, “music is the science of mensu-
g well.” " Similarly for Isidore of Seville, “music is the skill
€nsurating, consisting of sound and voice.” * Boethius, being
* consciously orthodox, insists upon the dual nature of music,
that it is perceptible to the intellect as well as to the ear:
onics is the study which uses the sense and the reason to in-
te the distances between high and low sounds.” * The
BOTCan tuning system, derived by manipulation of simple
Tical ratios, ig clearly the model for these definitions.
i 0:1‘:‘:::: mathematical discip!inc of .music there are three types
- n, as IJ\!‘I‘._'.h_\‘f:l.‘i 1.md differentiated them before the time
: 3 I ht_‘rc 15 arithmetical proportion, where each term in the
SESSion - differs from its immediate antecedent by a constant

8. The “Typus musicae” \ ol
Music is personified as a richly dressed no_hlcu-'mnnn holding a she

inseribed with musical notes. In the lower right corner an umd(.nftl i
ancient (surely Pythagoras) weighs hammers preparatory ro‘ pg}'u:f .
ing the experiment of reproducing the musical sc-.\lc,as ‘I\i‘[;?‘c.r‘(})ml '
ported Pythagoras to have heard it 'outstdc the blacksmiths 'lsl Frat'lﬂ

pp. 97-99). This man represents musica theorica. Other men, 1Hus 3
piusica practica, play a variety of instruments.

Gregor Reisch, Margarita philosophica (Freiburg, 1503), h3. ”
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amount—for example: 2, 4, 6, 8, 10. ... Lhere is geometric;

proportion, where each term in the progression differs from i
immediate antecedent by a constant ratio—for example: 1, 2,
8, 16. . . . And there is harmonic or musical proportion, where
terms in a progression are related by the ratio of the differenc
berween adjacent terms—for example: 3, 4, 6 (see Plate g). ¥
are least familiar with the last, but Thomas Blundeville offers a

lucid explanation of it:

m dcpcndCd upon‘ﬁndlng the mean between two terms
i rre ks 1 :
T as “the extremes. For example, what is the mean between
d 10 in an umh_mct:cal progression? The answer: 7, so that the
etical series 1S .;]: 7 : 10. Or, what is the mean between 4
: : > ion?
g in 2 gf_().n'll'.."fl'l(..] progression? T.he answer: 6, so thar the
petrical series 1S 4 © 6:9. Or, what is the mean between 4 and
. 2 harmonic progression? The answer: 6, so that the harmonic
: B . go I8 " \ 1
§ is 4:6: 12 : Fol!m‘ung this ancient example, the renais-
s aware of a variety ati i ;
; “[:5 il ¢ o riety of r;latmnshlps between numbers.
e Pythagorean tuning system i
: yot ,fmi Do g way epends upon a special set of
relationship ween the four smallest integers—i, 2, 3, 4.
duces a scale of eight notes. To use technical terms, the
on” * comprises eight “tones.” “ The system is most c;asilv
trated with a single string which can be stopped at any
by a {110\'(‘:1t?|c bridge, so that the notes are indicated as inter-
e a .~.1nglc linear quantity. The concordant intervals of the
A crLlrmn;cd by nm_thematlcal reasoning alone, are then as-
d to be the proportions between the component numbers of
| ol rffccr number 10, the decad.™ The number 10 defines the
| sic v . :
. ic physical universe ® and therefore only proportions
“: |ri component parts can be considered as ‘natural. Since
. ,anj:i 4= 10, the possible proportions are 2 : 1, 3: 1, 41
. : z ; )
; “j : i;. I'he double proportion 2 : 1 clearly defines a
. a.tim]nm we may analyze as the prototypical “unit in our
E" al  continuum—as Plutarch comments, Pythagoras
t it sufficient to proceed as f i i
P d as farre as to Diapason, and there
-y edge of Musicke.” * The triple proportion 3 : 1
i quadruple proportion 4 : 1 are simpl i |
| Rl simple multiples of the
portion, an therefore should not intrude i i
. What is true of th i i . R
the prototypical diapason can later be

ed to include other diapas [
e iapasons determined by the triple and

Musical proportion which requireth 3. numbers at the least, &
when the first number hath the same proportion unto the thi
which the difference betwixt the first and the second, hath to.
difference which is berwixt the second and the third, as 3.4.
6. for looke what proportion 3. hath to 6. which is subdupi
[i.c., half], the same hath the difference betwixt 3. and 4. which :

1. to the difference betwixt 4. and 6. which is 2. for 1. to 2.8
Subdupla,and this is called Musicall prnpnrtion.“ [

Today we would express this musical proportion by simple math

matical notation:
3:6:(4—3):(6-4)=1::

Mathematical problems involving these three types of propom

M 'a
iy 5] [ 20 g |z4

10 [z5[4o] [ 10][zo[40] [ 1©] 16 |40

il
9. The three kinds of proportion

three kinds of mathematical proportiofs
There is an arithmetical proportion 10 : 25 : 40, where each term ¥

from the preceding term by a constant number, 15. There is a g€
metrical proportion 10 1 20 : 40, where each term varies from
preceding term by a constant ratio, 2, so that the differences betweel
adjacent terms also reflect this ratio, such as 20 10. And there 1§
musical or harmonic proportion 10 : 161 40, where the third term, &
has the same ratio to the first term, 1o, as the difference berween

third and second term, 24, has to the difference berween the second and

first term, 6; so that 4o : 10 =241 6.

This illustration exempliies the

Bis Diapason (4 :1)

Dinpason Diapente (3 : 1)

Diapason (2 :1)

12 18 s

analyyze i
vze th a w
: e dmp. son, then, we have only to deal with the

Boethius, “De arit metica”’ in Opera, quae extant, ommia, ed. Henricus
ons 2
D h y < Iy 3 12,80 : I se i
h : ,and 4 : 3. 1o p]ace these in a continuum,

Loritus Glareanus (Basle, 1546), p- 1056.
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a “harmony” on our monochord, we turn them into ratios with
common denominator—12/6, 9/6, and 8/6—and mark the
sultant fixed intervals on the scale.

¢ two segments placed tandem finally produce the consonant
son of eight notes.” The resultant scale has the following

ions
Diapason (2 :1) POI’T]L
o BL 4 3 27 243 2
8 i 3 a 16 128 3
il v . 12

Diapente (3:2)

Dinpente (3 :2) .
s tuning system was known to the ancients and the renaissance

¢ cight-stringed lyre of Pythagoras.™ *
turning now to the two proportions which we earlier elimi-
from consideration—3 : 1 and 4 : 1—we see that the triple
sortion produces an interval of 18 on the scale, which is a
son and a diapente; while the quadruple proportion produces
nterval of 24, which is a double diapason. As Blundeville ob-
es, “our Musitians doe make no more but 8. Musicall propor-
all,” * and he gives this table to translate the mathematical
ortion into the musical interval:

Diatesseron (4 : 3)
Diatesseron (4 3)

The ratio 12 : 6 is the proportion 2 : 1, the diapason itself,
ratio ¢ : 6 and the ratio 1218 are the proportion 3 : 2,
sesquialteral proportion (1%) determining the interval known
the diapente, the fifth. The ratio 8: 6 and the ratio 12 : ¢ are
proportion 4 : 3, the sesquitertial proportion (1%) determini
the interval known as the diatesseron, the fourth. We now have &
effect two intermeshed proportions, an arithmetical pruporti'

6 :¢: 12 and a harmonic proportion 6: 8 : 12. Furthermore, Dupla. rDiﬂpason,

mean which is sesquitertial to 6 is in a sesquialteral proportion W 1;" ipla. Diapason diapente.

12, and vice versa—that is, 8 is sesquitertial to 6 and in a sesqu E{.‘f""i,mpla' _ Bis diapason.

teral proportion with 12, and 9 is sesquialteral to 6 and in ; ‘S‘-“_‘I“{-"'lf‘-‘l?- | which are Diapente.

sesquitertial proportion with 12—so that the diapason is comprises q(frjqu!rcrna. e Dfatessem“'

of a diatesseron and a diapente, regardless of whether 8 or 9 I8 btsquup.mrtu.. . Diatonus semitonus.

used as the mean. i ”Pl"l superbipartiens. Diapason diatesseron.
Sesquioctava. Tonus.

J

The difference berween the two possiblc means (9 — 8) therefor

assumes central importance. The interval between the fourth a - - )

the fifth, determined by the ratio g : 8, the sesquioctaval propors eem, it is lm]c“l mmf}:!l‘l"“t_,ed a treatise on Pythagorean music may
tion (1%), becomes the tone (see Plates 10 and 11). Using & 'tIirhni:;(.].;] :n:l t ci,sc simple proportions involving whole num-
interval of the tone as a measurement, we can then insert tW '-ch,‘_l‘lm_; “_.’; Llccad. , ) _
notes between the point represented by 6 and the point rep T ‘h'ld 'Icl 1 :‘111g*smndmg andl“-'ldel_v~:lcccptcd tradition,
sented by 8, thereby completing a segment of four notes in L ochord ‘w!r‘-:'" "‘I“‘lCd f_hﬁ proportions between the notes on
concordant proportion. Similarly, we can insert two notes betw B serend _“f‘l il passed a blacksmith’s shop one day and
the point represented by ¢ and the point represented by 12, €on al smithies pounding in harmony. It is curious that

adition s ;
: ; P should ¢ asi; : 4 .
pleting a second segment of four notes in a concordant proportion - ,I‘}l emphasize the fact that Pythagoras made this
: ry by empirical observation, Equally curious, he

d :Li‘.‘c\fti}jirli?cnt in the best spirit of modern science (al-

Ol‘n[j\-c.]!e.;l_l;:l-lvln\“ hen actually per.fnr}ncd does not give

e 8 's).. An account of tl‘w incident by Macrobius
1t source for the story in all its suspicious detail:

Fthagoras| reali
eg&\:lfﬂh] realized that the sounds coming forth from the
-il‘l.th f-‘!‘;: regulated by divine Reason, which is always pres-
¢ skv p . . ) >
sky, but he had difficulty in determining the under-

Diapason (2 :1)

Diapente (3@ 2)
Diapente (3 : 2)

6 8 9
: Tonus (g : 8)
Diatesseron (4 : 3) Diatesseron (4 13)
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Nere Eypertolieon
e Nete Lypercoltin

conus| Parazete b )pﬂ‘é olgon

10. The diapason analyzed as whole numbers
on [Tirure Jgp:r&dzon

The diapason is derived mathem
Dol ically from the ratios between
first four integers: 1, 2, 3, 4 (;

Qispafon pp.95-97). Theratio 12 : 6iseq
alent to 2 : 1, the whole diap

em, | Nete diezengrierion
e -

woRE | b anete drezengmerion

oMt e ire diexesmenon

Sﬂ"llu;f. Sefquiod. Sefquif. The ratios 12:9 and 8:6 A
equivalent to 4 : 3, the diatesser ==

Q.arcff Toms D] with a 1V (sesquitertial) prop T

2 [5) 3 T tinn_. The ratios 12 : 8 and 9 s o

equivalent to 3 : 2, the diap poase
with a 1%z (epitrital) proporti e anos mcfon
The ratio ¢ : 8, the sesquiocta -
proportion, determines  a ——le

known as the “tone,” two of whic
are then inserred between 12 and
and two more between § and
thereby making eight notes,
ocrave.

Hypate mefor

tonus

Boethius, “De musica” in Opera, quae extant, onmia, ed. Henri

Loritus Glareanus (Basle, 1546), p. 1070 Lychanes fypatoi

. ; . : . 2 i Parbypate b
lying cause and in finding ways by which he might discover it. e
When he was weary of his long investigation of a problem so

Al
'] minus

fundamental and yet so recondite, a chance occurrence pre.i--.l-

sented him with what his deep thinking had overlooked. g - | (Fopstehpparon
He happened to pass the open shop of some blacksmiths who =

were beating a hot iron with hammers. The sound of the ham- -

mers striking in alternate and regular succession fell upon hlsk

ears with the higher note so attuned to the lower that eaCh'* \Proflansbanomene

time the same musical interval returned, and always striking a
concord. Here Pythagoras, seeing that his opportunity had been
presented to him, ascertained with his eyes and hands what he .I
had been searching for in his mind. He approached the smitﬁf -
and stood over their work, carefully heeding the sounds that =
came forth from the blows of each. Thinking that the difference
might be ascribed to the strength of the smiths he requestt’::di.{
them to change hammers. Hereupon the difference in tones did 4
not stay with the men but followed the hammers. Then he
turned his whole attention to the study of their weights, and
when he had recorded the difference in the weight of each, he
had other hammers heavier or lighter than these made. Blows
from these produced sounds that were not at all like those of the
original hammers, and besides they did not harmonize. He then

il

 barnionic - .
monic system of fifteen chords in the diatonic mode”

ovides : T
A nam;ﬂri:lﬁluc cl):p]anatmn of llus diagram: “There be three things to be co
Nt adjccrr?v ers,land. the distances. As for the names, you must note th
S proptaly proﬂcf‘ ;m ?-L.:bstanuvc of which is chorda, or a string [e.g., tl
habitude (which i:_;f mi’f”*’”’*‘”‘ c¢horda]. . . . The numbers set on the left sic
Sec at the lowen n;tcap pr?portlon) of one sound to another, as for exampl
“next: and Semr.«'irer:‘c ?‘o!.v mn!m{:rm{ene, 1s sesquioctave, to that which is s
thite st m;a tt? that which is set at Lychanos bypaton, & so by co
8 sesquioctave pr‘oduaythe gathered the distance of the sound of the one fro
Paton, is the distancee f(ml: whole note. The.n beF\vixt Proslambanomene, ar
Ercfore Prosiamp of one whole note. Likewise sesquitertia, produceth
nbanonene and Lychanos bypaton are a fourth, and so

orley. 4 o
Yo A plaine and easie introduction to practicall musicke (London, 1597),
1 L]
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|

concluded that harmony of tones was produced according to g
proportion of the weights, and made a record of all the numer )

 delightful art of music attracted a host of legendary devotés,

relations of the various weights producing harmony. ] : :
Next he directed his investigation from hammers to stri i most thorough survey of music's earlier history from the Py-

instruments, and stretched intestines of sheep or sinews of 03 rean point of view is given by Franchino Gafori.™

by attaching to them weights of the same proportions as th = celestial harmony permeates fh_e universe, of course, modu-
determined by the hammers. Again the concord came fo the items “_f nature and binding them together. Boethius
which had been assured by his earlier well-conceived exp s of three L"“d-“_ of music, each reflective of the divine—
ment, but with a sweeter tone, as we might expect from th s puundana, musica bumana, and musica instrumentalis:
nature of the instruments. After discovering this great secref
Pythagoras chose the numbers from which consonant chol
might be produced so that when stringed instruments had be
adjusted with regard to these numbers, certain ones might b
pitched to the tonics and others to other consonant note
numerically harmonious.™

B ion were the first to be distinguished in the musical art.”

che first. the music of the universe, is especially to be studied
the combining of the elements and the variety of the seasons
ich are observed in the heavens. How indeed could the swift
echanism of the sky move silently in its course? . . . What
man music is, anyone may understand by examining his own
gre. For what is that which unites the incorporeal activity
of the reason with the body, unless it be a certain mutual adapta-
jon and as it were a tempering of low and high sounds into a
e consonance? . . . The third kind of music is that which is
ibed as residing in certain instruments. This is produced by
on, as _in strings, or by blowing . . . or by some kind of
ussion."”™ ’

Pythagoras, as Porphyry had declared, was the sole mortal wh
could hear the music of the spheres.” By his analysis of the m :
cal diapason, he made intelligible to fellow mortals the diving
harmony of the universe (see Plate 12), thereby prnviding
celestial pattern for the ordering of human art.

Even more important, Pythagoras had shown how to set aps
the diapason from the endless continuum of sound which strete
from immeasurable low to inexpressible high. Neither the diapasol
nor the tone admits a numerical mean of any sort—the mean De=:
tween 2 and 1 and the mean between 9 and 8 are both irrational
so neither the diapason nor the tone can be divided into eq
parts.” This fact allied them with odd numbers, indicating thel
limited and ordered nature. Pythagoras had demonstrated how t0
know this unit with its discrete parts and how to manipulate it for
human ends. He had revealed a dcpcndablc relationship between
the finite and the infinite, some manageahlc way of dealing with the
infinite through knowledge of the finite. The diapason with its
numerical ratios and its harmonies exposed in small to mortal com=
prehension the divinely proportioned structure of the universe. =

Although Pythagoras was generally acknowledged to be the
first to analyze the mathematical basis for musical harmony, othe
traditions about the origin of music were extant, Isidore citl
several, starting with the legendary Tubal-cain in Genesis, iv.uf‘

in the Timaeus had implied each of these kinds of music and
repared for their interchangeableness. He had described the
I-soul as a composite of numerical ratios (35A-36D), and
. the !csscr souls were created in a similar manner (41D).
utarch interpreted Plato, “The principall effect and efficacie
: numhcr.s' and proportions, which that great and sovereigne
r used, is the consonance, accord, and agreement of ‘the
it selfe.” * Bur the individual soul is concordant not only
itself, musica humana; but by repeating the pattern of the
(::l I;:r large :.r participates in universal harmony, musica

onne recalls this doctrine at the beginning of his
¢ to God my God, in my sicknesse”: i

Su{u? I am comming to that Holy roome,
I sh.‘l:‘IltIrE: ;:\n"}h thy Quir.c of Saints for evermore,
ade thy Musique; As T come
I tune the Instrument here at the dore
And whar T must doe then, thinke hc;e before.

(1. 1-5)

501 ;
. 'Lni;'::ﬂ;":::;rrn I}ll;'l\’l. his body, Donne thinks of himself as
| g \\-[ ich must be more finely tuned for his
e cal melodies of God's symphony.

ption that the human soul is attuned to the musica

Moses says that the discoverer of the art of music was Tubaly
who was from the line of Cain before the flood. The Greeks;
however, say that Pythagoras came upon the origins of € i
art struck from the sound of hammers and from the extension
of strings. Others hold that Linus the Theban and Zetus and Am=
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12. Jubal visiting the blacksmiths’ shop, and

musical experinients .
In the upper-left corner, Jubal (ie., Hes
ratios between the notes of the musical scale by w1

shop. Observe that the hammers are weighted by
propriate whole numbers: 4, 6, 8, 9, 12, 16. In the upper-

Pythagoras verifies these ratios by using a set of

W

Pythagoras at #

Tubal) discovers the numer!

]

siting a blacksmith

presumably @

bells, and again

right corfl

o : : ; & ver-le
using glasses filled with different amounts of water, In the ;0\0f
corner Pythagoras confirms these numbers by using lengths

. i w |
which are weighted to produce varying degrees of tension. In the lo
periment using pIP

right corner Pythagoras and Philolaus repeat the ex
of varying length. !
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- prﬂ\'id(‘.‘i the basis for the micrn'cosm*r.nacrocom_l analogy,
evalent in the renaissance. By exercise of introspective reason
" Bocthius’ words, lf." examining our own nature—we might
Fully perceive our inner lmrn}nny and thence mftrapolatc out-

“to understanding of thc'umvcrse‘ an expectation that gives
se to the dictum nosce teipsum. Our best hope of hearing the
E of the spheres, it seems, IS to know the harmonious propor-
s jn our own soul, ’ _
- since musica mundana is the pattern for musica
s, instrumental or vocal music which reproduces the uni-
‘harmony has a direct influence on the human soul. Plato him-

“had been explicit on this point:

onv, which has motions akin to the revolutions of the
oul within us, was given by the Muses to him who makes in-
: ﬂf{'enr use of the Muses, not as an aid to irrational pleasure, as
‘,'éi'fx')w supposed, but as an auxiliary to the inner revolution of
e Soul, when it has lost its harmony, to assist in restoring it

o order and concord with itself (Timaeus, 47D) %

therefore assigned to music an ethical as well as an episte-
sgical function:

3

‘the four mathematical disciplines, the others are concerned
h the pursuit of truth, but music is related not only to specu-
on but to morality as well. Nothing is more characteristic of

iman nature than to be soothed by sweet modes and stirred up
L__ﬂzcir opposites.”™

__".'f—is capable of increasing or diminishing the passions of the
soul by ;uchring its harmony, and there are numerous ex-
5 0f the emotional effects of music, Biblical as well as classical.
‘€almed the anguish of Saul by playing on the lyre and
: *“ and Timotheus h}' his music aroused Alexander from
g to warfare." The source of this tradition for music’s power
Yy to .h;wc been Pythagoras’ school made popular through
Eﬁi'ﬂlhl‘lclulls reports that Pythagoras used music to cure both
4nd souls, and ro assuage anger and other aberrations of the
= While Bocthius recounts the well-known incident of how

30ras calmed g distraught Taurominian youth by means of a

_.‘-C melady
f"l;{;';tll\d;lilﬁlrl.lfll;u,lrs\i;F ‘z‘n‘usic \\‘;rc generally nclmm’\'l'cdgcd
B o ]- i ec iil‘ uwu. prov 1‘ C.\.".'l metaphor by which to
P .| rehensiveness ;u.ni consonance Uf. natural order.
* power and so pervasive its force that it performs the
¢ and reconciles opposites in a single coordinated system.
Pason cannot be divided into equal parts; bur as the mono-
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chord demonstrates, the extremes of the diapason (6 and 12)
made consonant in the harmonic mean (9), so that opposites
joined together in stable concord. For Bocthius, this is the essenti;
function of music, effected through the harmony of numbers:

Not without cause is it said that all things, which consist
contrarics, are conjoined and composed by 2 certain harmon
For harmony is the joining together of several things and

consent of contraries.

Thomas Stanley, translating Theon of Smyrna, expands the
adunating function of music:

The Pythagoreans define Musick an apt composition of
traries, and an union of many, and consent of differents. Fo
not only co-ordinates rythms and modulation, but all manner
Systems. It's end is to unite, and aptly conjoyn. God is the
onciler of things discordant, and this is his chiefest worl.
cording to Music and Medicine, to reconcile enmities. In Musicl
say they, consists the agreement of all things, and Aristocracy:
the Universe. For, what is harmony in the world, in a City i§
good Government, in a Family Temperance.™ '

Here we see music as a universal force that organizes contra
and generates unity. We shall return to this theme in a later chape

on the cosmos.

3. Geometry

Geometry was defined as the study of numbers as magnitude
(continuous quantity).™ It was distinguished from the study
number as multitude (discrete units), which was the subject mat
of arithmetic.® According to Gregor Reisch, “Geometry 1S
study of magnitude at rest, a contemplative description of
forms which makes clear the bounds of each form.” ™ It deals, th
with the physical extension of numbers, with numbers ha
dimensions. A gcnmctrical point corresponds to the number 1 %
arithmetic (it is a 1 with position), a line corresponds to the nuni
2, a surface to the number 3, and a volume to the number 4.
data of geometry—the point, the line, the surface, and the vol
—evolve from the monad, of course, as stages in an orderly pro€
ess. ™ 1

Isidore of Seville has an informative passage “On the inventors "‘.:'

(1% &

Ty pus geometriae”
a _.t-‘-'onlu]w:xi_:::::I‘(;’;,:Ill, as an elegant woman sitting at a table and
oo d il -1.tlltll}?ilc'ﬂft?(l geometrical figure. At her left

,n__rtlp-r(’{t:]l;!Ill.;[l:L::l? figures—a circle, a triangle, a square,

R rcen .mé‘. k‘ n.jml.'rn."r .-.',f:w'r.'!nmu: At her right hand are
ki pr‘:.;:;z-h- ul;m.cmmg geonietria practica. Several men

X (lundra.m 1:‘. lu' _gt}:(?.ncrr‘_\' in actual measurement: two
e \..“ru‘..c.\‘ sp 1]uc (?) to rake readings of the stars,
nu-}ing‘ 59 pire v a p' ot of !:md. an older man uses a square
Vaulting in « [., ..I(;?IL‘HI.I.\UI‘I wields an enormous compass as he
Bisch, Margarita philosopbi

) garita philosophica (Basle, 1583), bbs.
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geometry and its name” which must be quoted in full:

It is said that the discipline of geometry was first discovered by
the Egyptians. When the Nile overflowed and covered every-
one’s property with mire, the method of dividing the land ac-
cording to lines and measures gave a name to the art of geometry.
In time through the skillfulness of wise men the dimensions of
the sea and even of the heavens and of the air were measured.
Stimulated by such study they began to inquire afrer the size of
the carth and the space of the sky: how much distance there is
between the moon and the earth, and between the sun and the
moon, and finally how far away the pole of the heaven itself
might be. And so by this credible reasoning they indicated by
the number of stades the very interstices of the spheres and the
extent of the world. But since this discipline began as measure-
ment of the land, it kept a name from its origin. For “geometry™

14. A diagram of the “Pythagorean” theorem (Euclid, 1.xlvii)

The theorem that the square of the hypotenuse of a right triangle is
equal to the sum of the squares of the two sides has been ascribed to
Pythagoras since ecarliest times. Here the theorem is represented
spatially by the use of geometrical figures depicting the smallest possible
whole numbers which will exemplify it. The lines AB and BC form a
right angle, and the line AC completes a triangle of which it is the
hypotenuse. In the modern notation of algebra, the theorem would be
stated: (AB)*+ (BC)*= (AC)*

In this diagram:

!
(AB) = 3,and (AB)* =09 9
(BC) = 4,and (BC)* =16
(AC) =5,and (AC)* =25 3
Y

Finally:
3 +4'=5" 4 <
9+ 16 = 25

Perspicue probatum est. 50

Athanasius Kircher, Arith-
mologia (Rome, 1665), p.
209.
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is so named from “land” and from “measurement.” In Greek,
“land” is called ¥ and “measurement” is called uérpa. This
discipline therefore deals with lines, intervals, magnitudes, and
ficures, and with the dimensions and relations of figures.™

Ir was Pythagoras, all agreed, who systematized geometry and
transported it from Egypt into Greece.

Iike arithmetic and music, geometry was divided into two sorts:
speculative and practical, Spccularive geometry did little more than
recapitulate Fuclid, offering definitions and proving theorems. It
c_\'puundcd the unvarying characteristics of straight lines and angles,
of plane figures such as circles, triangles, squares, and pentagons,
and of solid figures such as pyramids, cubes, and cylinders. In
contrast, practical geometry dealt with the techniques and instru-
ments for actual measurement. It taught the means of measuring
linear distance, of computing the area of circles and rectangles,
and of calculating the volume of spheres and cubes and columns,
It provided basic skills for such arts as surveying, carpentry, per-
spective, navigation, firing ordnance, and taking readings in as-
tronomy.

A topos of particular interest in geometry was the “regular
solids.” " A regular solid is a three-dimensional form with all its
faces equal and all its angles equal. As the ancients knew, there
arc only five: the cube, with square faces; the tetrahedron, the
octohedron, and the icosahedron, with triangular faces; and the
dodecahedron, with pentagonal faces. Pythagoras was credited with
discovering the five regular solids,™ and in the Pythagorean tra-
dition each was associated with one of the four elements—the
tetrahedron with fire, the octohedron with air, the cube with earth,
and the icosahedron with water—while the dodecahedron was
assigned to the heavens in their entirety, approximating a quintes-
sence (see Plate 15).

The reasoning behind these assignments was not quite arbitrary;
\\'Imp the properties of the polyhedra are compared with the com-
plexions of the clements, there is some empirical evidence to suggest
A correlation, though admittedly of a selective sort. The cube is
assigned to carth, as Kepler tells us, because “in the case of the
cube its uprightness on a quadrate base conveys a certain impression
nf stability, which property also belongs to terrestrial matter.” ™

he octohedron can be suspended by two opposite corners and
IS)}i)IliI:\»':'mqli!l a Inthc,.[hcrch_\' rcprcscpting “a certain image of mo-

¥ suitable to air, the most mobile clement. “The sharpness and
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thinness of the tetrahedron” suggests the cmn-ple.\'ion ‘of fire; while
“the globular form of the icosahedron,” the ﬁgurc \l\"lth the largest
number of faces, suggests “a water-drop.” Finally, “the dodecahe-
dron is left for the celestial form, having the same number of faces
as the celestial zodiac has of signs; and it is shown to be the most
capacious of all the figures, and accordingly the heavens embrace
all things.” . -
Thishlnrc, a strange mixture of T‘I‘l'\'StiCiS!m and science t_\-'plf:al of
Pythagorean thought, was prominently dlspln}'cd'b_\' Plat'o in the
Timaeus (53C-55C), which became the Jocus c'!xzmcu: ff':r its sn_xd}{:
so that the regular solids were known also as the “Platonical bodies.
Aristotle offered a snide critique in the De caelo (q;uﬁhg—;o;-bzo),
and Plutarch,” Diogenes Laertius,” and Stobaeus,” each duly re-

15. The five regular solids

Each of the five regular solids is Eictor’ially identified \\.'lth'ai:l ﬁa}::
propriate element: the octohedron with air, the tetrahedron wul: by
the cube with earth, and the icosahedron with \\':}tcr._'l he dodecahe r(l:e
represents the universe at large, and therefore it displays the sun, t
moon, and the stars of heaven.

Johann Kepler, Harmonices mundi libri V (Linz, 1619), p. 52
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corded in his compendium the correspondence between the elements
and the “mundane figures.” Euclid expounded them in a purely geo-
metric way in the final book of his Elementa, showing how to
construct them and proving that each can be inscribed in a sphere.
A treatise by Hypsicles (fl. 160 A.p.), regularly printed as Books
X1V and XV of Euclid, continued the geometry of the regular
solids and demonstrated, among other things, how to inscribe them
one inside another. During the Italian renaissance, concern with the
regular solids was renewed by the painter Piero della Francesca,
whose Latin treatise on the subject was translated into Italian by
his friend Luca Paccioli, and was printed as the third and final
section of the Divina proportione (Venice, 1509). In the sixteenth
century Flussas (i.c., Francois de Foix, Comte de Candale; 1502-
04) wrote an important treatise on the five regular polyhedra (first
appended to the Latin version of Euclid printed in Paris, 1566),%
and Thomas Digges adjoined to his father’s Pantometria (London,
1571) “a Mathematicall treatise of the five regulare Platonicall
bodies, and their Metamorphosis or transformation into five other
equilater unifoorme solides Geometricall” (title page).

The regular solids as viewed by the renaissance are amply de-
scribed by Henry Billingsley in his commentary on Euclid:

These five solides now last defined, namely, a Cube, a Tetrahe-
dron, an Octohedron, a Dodecahedron and an Icosahedron are
called regular bodies. As in plaine superficieces, those are called
regular figures, whose sides and angles are equal, as are equilater
triangles, equilater pentagons, hexagons, & such lyke, so in solides
such only are counted and called regular, which are compre-
hended under equal playne superficieces, which have equal sides
and equal angles, as all these five foresayd have, as manifestly
appeareth by their definitions, which were all geven by this
proprictic of equalitie of their superficieces, which have also
their sides and angles equall. And in all the course of nature there
are no other bodies of this condition and perfection, but onely
these five. Wherfore they have ever of the auncient Philosophers
bene had in grear estimation and admiration, and have bene
Thtll!ghr worthy of much contemplacion, about which they have
bestowed most diligent study and endevour to searche out the
fhatures & properties of them. They are as it were the ende and
perfection of all Geometry, for whose sake is written whatsoever
' written in Geometry. They were (as men say) first invented
by the most witty Pithagoras then afterward set forth by the
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divine Plato, and last of all mervelously taught and‘declared by
the most excellent Philosopher Euclide in these bookes following,
and ever since wonderfully embraced of all learned Philosophers,
The knowledge of them containeth infinite secretes of nature,
Pithagoras, Timeus and Plato, by them scarched out the compo-
sition of the world, with the harmony and preservation therof,
and applied these five solides to the simple partes therof, the
Pyramis, or Tetrahedron they ascribed to the fire, for that it
ascendeth upward according to the figure of the Pyramis. To
the ayre they ascribed the Octohedron, for that through the
subtle moisture which it hath, it extendeth it selfe every way to
the one side, and to the other, accordyng as that figure doth.
Unto the water they assigned the Tkosahedron, for that it is
continually flowing and moving, and as it were makyng angles
on every side according to that figure. And to the carth they

attributed a Cube, as to a thing stable, firme and sure as the

figure signifieth. Last of all a Dodecahedron, for that it is made

of Pentagons, whose angles are more ample and large then the

angles of the other bodies, and by that meanes draw more to
roundnes, & to the forme and nature of a sphere, they assigned
to a sphere, namely, to heaven. Who so will read Plato in his
Timeus, shall rcad of these figures, and of their mutuall pro-
portion, straunge matters, which here are not to be entreated
of, this which is sayd, shall be sufficient for the knowledge of
them, and for the declaration of their diffinitions.™

As Billingsley indicates, the regular solids by their identification
with the four elements had a strong influence on cosmolngical
spcculatiun. They were, in fact, the archetypal numbers in the
mind of the creator as Plato recounted creation in the Timaeus.

This kind of speculation culminated in the cosmological theories
of Johann Kepler, who at the beginning of his carcer puhlishcd a
treatise, the Mysterium cosmographicum (Tiibingen, 1596), arguing
that the intervals between the planets are determined by the dis-
tances between spheres circumscribing the regular solids as they are
placed concentrically (see Plates 16 and 17).5 Kepler opens his
“Preface to the Reader” with a statement of purpose:

It is my intention, Reader, in this book to demonstrate that the
Highest and Most Good Creator in the creation of this mobile
world and the arrangement of the heavens had his eye on those
five regular bodies, which have been most celebrated from the
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time of Pythagoras and Plato right down to our own day, and
that to their nature He accommodated the number of heavenly
spheres, their proportions, and the system of their motions.”

Near the end of his career, after a lifetime of working with empiri-
cal dara, Kepler was still obsessed with the notion that the regular
solids were the archetypal forms in the mind of the creator, and in
the Harmonices mundi libri V' (Linz, 1619) he expounded their
characteristics and virtues at great length.*

Another topos of perennial fascination in geometry was the
problem of squaring the circle.™ It had been a subject'of inquiry
in Pythagoras’ school, and Tamblichus reports the impiety and
terrible fate of Hippasus, who drowned at sea for having revealed
the secret of how to do it.” Among ancient mathematicians, Hip-
pocrates of Chios and Archimedes were known to have studied the

roblem. Giovanni Campano of Novara (fl. 13th century) and
Nicholas of Cusa (1401-64) revived interest in Squarihg the
circle, while in the sixteenth century Charles de Bouelles, Oronce
Fin¢, and Jean Borrel wrote important treatises on the subject.”

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
propertics which set it apart from all other forms: it has no be-
ginning or end, every point on its circumference is equidistant
from the center, and its circumference considered as linear distance
encloses ‘;:_111:1ximmn area.” It, like the point and the monad, repre-
sents l}l\l!h(.‘d perfection, and therefore infinity and eternity and
deity. The circle emblematizes the conceptual world. God Himself
h‘-.ul long been described as a circle (with center everywhere and
Cll'(.:mlnfcl‘cncc nowhere ). In contrast to the circle, the square has
:q:ll.l,nrlt.m;qI:E:‘I,if;, lul' si-;!rcsi:I ..\‘1nf'cm-cr, in Pythagorean terms th'c
o l);‘c‘u]qc : ber 4, w iuch in turn represents ti'fc physical uni-
dimcns;iun‘qlIc\-t.m:'"mq;“;m .“f fuur_pumts. is required .fur thrccT
. ;1m-,,l1 “.“ ..;:Im. . e ?f]u:zrc emblematizes the mntc‘rml world.™
R rhclinﬁ ch‘mngv]- ':1 c..lttclc to a square thcreforc mvn.lves re-
- pILu-qic-_,i ,lt.”r(- to the finite, involves transmuting the divine to

vsical, as Donne was well aware:

Frernall God, (for whom who ever dare
Seeke new expressions, doe the Circle square,
f\»nd thrust into strait corners of poore wit
I'hee, who are cornerlesse and infinite). . . .M




16. The five regular solids inscribed in s

Fach of the five regular solids is
use in Kepler's “mysterium cosmo

Johann Kepler,

Harmonices nundi

inscribed in
graphicum” (see Plate 17).

pheres

a sphere preparatory to

libri V (Linz, 1619), p- 180.

17 Kepler’s mysterium cosmographicum, his “key to the uni-
1-';;’:’1'{,’“

s reasoning, there are six planets circling the sun with five
interplancrary intervals because there are only five regular solids for use
in the cosmic structure. The diagram shows how the intervals between

lanerary orbits are determined by the ﬁw; regular solids circumscribed
cuccessively around the planct.ary spheres in a heliocentric universe (cf.
Book 1L pp- 59-60). The orbit of

By Keple

Venus is determined by a sphere Aphel
circumscribing  an ucr_nhcdmn - = T—ﬁ—— fuy
which in turn circunjscnhcs_ the i ik
sphere of Mercury. The orbit Qf SKT JRINT ovdi
the Farth and its artendant Moonis | —

determined by a sphere circum- )/ !
scribing an icosahedron which in

rurn circumscribes the sphere of
Venus. The orbit of Mars is
derermined by a sphere circum-
scribing a dodecahdron which in

rurn circumscribes the sphere of CU
the Earth. The orbit of Jupiter is
determined by a sphere circum-
scribing a tetrahedron which in
turn circumscribes the sphere of
Mars, Finally, the orbit of Saturn
is determined by a sphere circum-
scribing a cube which in turn cir-
cumscribes the sphere of Jupiter.
For each planet, Kepler calculated
the distance for its median orbir,
although its aphelion and peribe-
lion are shown as well. The path of
the Sun according to Tycho Brahe
15 also indicared. ’

The intervals berween the plan-
ets calculated from observational
data are sufficiently close to the
ml‘cr}'als determined by this geo-
metrie construction for Kepler to
have thought that he had dis-
covered the esoteric first principle
.:t'fjsnr.t!;cr }lﬂl\_’c.trsc.”his “mysterium

graphicum.

"j.oh““n Ke

Site p, IHG_PIM‘ Harmonices mundi libri V' (Linz, 1619), Book V oppo-
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Donne did not dare constrict the circular perfection of God within
the narrow confines of human understanding. Conversely, any at-
tempt to circularize a square—for example, by increasing its sides
an infinite number of time ecomesfan effort to make continuous
what is discontinuous, an effort to raise the physical to the level of
pcrfccxing.’“j"l'hc problem of squaring the circle, then, crosses the
boundary between the abstract conceptual world and the measur=
able time-space continuum. The coordinate problem of circularizing
the square intends the same translation across the incongruity be-
tween sense-data and intellect, but in the opposite direction, where
physicality etherealizes to concept. Solid geometry presented the

same problem advanced one degree in sophistication, of course,

when it attempted the cubifying of the sphcrc.““

The esoteric meaning of the squared circle is clearly explained by ]
the diagram (sce Plate 18) on the title page of Michacl Maier’s
alchemical treatise, De circulo physico, quadrato: hoc est, auro (Op-
pcnhcim, 1616). The four basic qualitics—dry, cold, moist, warm-— -

are placed at the corners of a square. By their interaction, however,
they produce the four clements: carth, water, air, fire. These four
clements in this tetrad arrangement cif cmnprisc the cosmos, and
hence a unity, represented by the inscribing circle. The ideogram,

which relates the finite to pcrfcctinn. is more explicit than any
M

paraphrase can be.

By the sixteenth century, geometry had given over almost en-
tirely to utility and most textbooks on the subject were little more
than instructional manuals. In its original intention, however, ge-
ometry was meant to lead the soul above the mundane, as Proclus

pccvishl_\' reminds us:

The geometr)
sets up a platform for further ascent and lifts the soul on high,
instead of allowing it to descend among sensible objects and s0

fulfill the common needs of mortal men.™

Study of the geometrical figures supposedly raises the soul to pe-
rusal of the eternal forms, so that, for instance, it can understand
the work of God as geometer and perceive the cosmic significance
of the regular solids. Even more rewarding, gcnmctricnl study can
lead to comprehension of that ultimate, all-inclusive figure: God as

a circle with center everywhere and circumference nowhere—the
terminal point, incidentally, of Dante’s journey in the Divina com=

media. Here the infinite and the atemporal, otherwise incxprcssible’.
is made intelligible through the terms of geometry. More and moreé
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JEE——
8. The squared circle of Rosicrucian medicine

The four basic qualities—
drv, cold, moist, hot—are ar-
ranged as the corners of a ‘_v\"' z,
square, with contrary quali-  © \
tics diagonmally across from ‘
one another. The elements,

which arise from neighbor- ‘
ing qtmliries—»f:'xr example, =
hot and drv produce fire— ‘ﬂ
are arranged around the sides ;
of the square. Since the re-

> \G NTE\\ \"’4«

A

carth, water, air—comprise f,,\ ’/-.,
the universe, a unity, they K

are circumseribed by a circle ﬁ;\\ [

to indicate the perfection of s V/%V 2

this arrangement. Thereby )

the circle and the square are made interchangeable; the circle is squared
To interprer this figure in medical terms, health derives from l:hcqcrfecl;
balance of the four humours correspondent to the four clcmcnt}; Th

circular device within rhe square is a stamp from the Bodleian Lil')r:u‘\f'c

Michael Maier, De circulo physico, quadrato: hoc est auro (Oppenheim

| 1616), title page.

y deserving study is that which, at each theorem,

- Beomerry,

fr ; i i
.b!ff.;q}]cntl‘\. though, renaissance men directed their eyes toward visi-
: orms, eventuating in the new codification of geometry by

" Descartes,

4. Astronomy

By B

o i‘;]c‘t:ll;:;;lu:fdfuhnlt:n.m the .disciplinc of astronomy was devoted

V- th:rms. in motion. In the ?V()l'ds of Gregor Reisch,

B o ‘f ) proper law and rul.c which covers the magnitudes
s of badies, so that we might comprehend the heavenly

~ bodices sDheres
 the spheres, and the stars.” ® Like geometry, astronomy dealt
g

With fo
rms—thatr e wi
ms—that is, with number as magnitude, continuous quan-

ﬁt\’ rather

ad? o ¥ c e 1

& I::mn as multitude, an aggregate of discrete units. Unlike
ywever, astronomy dealt with forms in motion, not at

Test, [ ik ic. i
-Ke music, it was i i i
» It was concerned with relationships, but berween

11§
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- 1
19. The “Typus astrononiae
Y irects
Astronomy is personified as a handsome female figure “fh:]: d:;mn
e . - ; rpc . 4 e e
Prolemacus in the use of the quadrant as he takes readings of th

L HiE P T,
and stars, In the lower left corner is an armillary spher

Gregor Reisch, Margarita philosaphica (Freiburg, 1503 ), 18
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mobile rather than static quantities. On the speculative level, astron-
omy was expected to devise a concept whereby all the items of
nature, from lowest stone thmugh highest planet, could fit into a
scheme of universal order. This abstraction, which reduced the
mulreity of nature’s creatures to the unity of an all-inclusive arche-
rypal pattern, in\-u!\'(‘:u.li forms and their interrelationships in space
as they changed position. Astronomy became therefore the most
complex discipline in the quadrivium,

On the practical level, astronomy was charged with describing in
cheir actual movements all of the observed phenomena of the uni-
verse. It was an empirical science concerned with measurements of
space and rime, and often employed for prognostication. It pro-
duced rables for the rising and setting of the stars, and provided the
basis for such applied arts as geography, navigation, and astrology.

As always in the Pythagorean system, astronomy presupposed
that there is free intercourse between the world of concept and the
world of matter. Observation of physical nature leads us to per-
ception of a divine plan, as Plato asserts to insure the teaching of
astronomy in his ideal commonwealth:

Those broideries vonder in the heaven, forasmuch as they are
broidered on a visible ground, are rightly held to be the most
beautiful and perfect of visible things, but they are nevertheless
far inferior to those that are true, far inferior to those revolutions
which absolute speed and absolute slowness, in true number and
n all true forms, accomplish relatively to each other, carrying

their contents with them—which can indeed be grasped by rea-
son and intelligence, but not by sight.®

For Plato, there is a conceptual world beyond the heavens that are
visible, And though the visible heavens are the most beautiful of
created things, they are nevertheless inferior to the absolute per-
fection of the essential ideas. The truth of that invisible but ulti-
mately real world may be perceived only hy exercise of the reason,
working from sense data of the heavenly bodies through mental
activity until the soul is involved, This aper¢u is the proper aim of
11&rrrnunny,

We can also work in the opposite direction, by deductive reason-
'8 rather than inductive. Once the orderly 'pI:m is established,
cither by ohservation or by revelation, we can rationally posit the
Phenomena necessary to complete the scheme, even to the point of
P“-‘itlr?:lring unseen or future events.'™ Not only does everything
1ave its place in the cosmic operation, but it has its a priori' cause

n
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and its subsequent effect—at least when the universe is considered as
a multitude of parts subject to passing rime. The universe can also
be considered as an idea in the mind of its creator, of course, in
which case it is atemporal as well as indivisible and unlimited.

Time began, in fact, when the creator gave physical extension to
his :lrclxct)'pai idea. In terms of geometry, the other discipline that
dealt with forms, this occurred when the monad proceeded to
evolve the point, the line, the surface, and the solid. In terms of
astronomy, this occurred when the gndhead created the items of
nature and placed them in regular motion. Plato in the Timaeus is
careful to explain this point:

As He set in order the Heaven, of that Eternity which abides in
unity He made an eternal image, moving according to number, -
even that which we have named Time. . . . The sun and moon
and five other stars, which bear the appellation of “planets,” came
into existence for the determining and preserving of the numbers
of Time (37F-38C).

Pythagorean astronomy, then, was the study of these physical forms
in motion, and essentially a study of time. It measured the orbits of
the planets, not only their positions in space but also the distance
cach travelled in how much time. Speusippus, a purported student of
Plato who had preserved a list of his definitions, quotes these epi=
thets for time: “the motion of the sun, the measurement of its
advance.” '™

Because the heavenly bodies return to their points of origin in a '
cyclical pattern, however, it is pussiblc to abstract a scheme of
natural order independent of durational time. It is pnsihlc to re-
construct the archetype in the mind of the creator. Thereby an
absolute can be posited even in the presence of palpable mutability.
Again, the temporal is related to the eternal and the finite to the
infinite. Later, when Greek cosmology was taken over by the
Church Fathers, it was easy to syncretize Plato’s demiurge and
Aristotle's unmoved mover with the Christian conception of God,
the ereator and the physical as well as spiritual support of our
world.

In his Foawre Hymnes Spenser gives a full statement of this astro=
nomical tradition in all its multifarious richness. As an apogec in his
ascent from earthly experience to celestial knowledge, the poet in
the last hymn, “An Hymne of Heavenly Beautie,” recapitulates his
progress and invites his reader to follow:
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Beginning then below, with th'easie vew

Of this base world, subject to fleshly eye,
From thence to mount aloft by order dew,
To contemplation of th'immortall kY -+« «

(1L 22-25)

He directs attention to “this wyde universe” with its “endlesse kinds
of creatures” (lines 31-32), but then pushes upward from earth
through the other elements—water, air, and fire—untl our eves
rest upon the heavens, “that mightie shining christall wall,/ Where-
with he hath cncmnpasscd this All" (lines 41—42). Focusing on this
view, the poet singles out the sun and moon from the other “glist-
ring stars more thicke then grasse” (line 53) and gives them special
praise. But beyond the visible spheres of the planets and fixed stars
are the conceptual heavens which, to use Plato’s phrase, revolve “in
true number and in all true forms™:

IFor farre above these heavens which here we see,
Be others farre exceeding these in light,

Not bounded, not corrupt, as these same bee,
But infinite in largenesse and in hight,
Unmoving, uncorrupt, and spotlesse bright,

That need no Sunne tilluminate their spheres,
But their owne native light farre passing theirs.

And as these heavens still by degrees arize,
Untill they come to their first Movers bound,
Thart in his mightie compasse doth comprize,
And carrie all the rest with him around,

So those likewise doe by degrees redound,
.-\‘nd rise more faire, till they at last arive

To the most faire, whereto .thc_\-' all do strive.

(IL. 64-77)

113?}? 1:;:.;;(‘::1 ?[)]wrt:s. cqui\'n[cnr.m Keats' “unheard” melodies of
e 'hi]-“ .{:.t 1? ahs:;_lufc pcrfccn:m of the godhead. Line 72 iden-
o P th-; tlc first Mm:'cr. an.al.ngnus in the conceptual
definition of dp-mf”f;ff mobile in the visible world, an Aristotelian
s“l"‘ﬂﬂcmuf\- Iclt_\-. !u: next stanza adds Platonism to the mix—the
hi“/ﬂnr:{ug-,'rc ;c?\rcn ls.mnrf fair than that “where those Idees on
“pud St:qu-}c: )fi‘, which Plato 50 admyred” (lines 82-83). The
Sy Pmen};nf cththc f;_vnrlhcsm and Chf'istianize it by adding the
Roicsiic ki 'a_ es, | ominations, Cherubim and Seraphim of the

£ hierarchies “which attend/On Gods owne person” (lines
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97-98). Spenser has led us to the bounds of sense perception, encom-
passing the endless variety of creation en route, and has given us a
glimpse even byond that limit into the empyrean, which can be
apprehended by the intellect alone, if at all. He successfully performs
the role of poet vates as he attempts this essay in astronomia spect-
lativa.

There is little doubt that the early Pythagoreans had accepted a
universe of homocentric spheres with the earth at its center.'™ The
hypothesis of geocentrism is the most likely starting place for cos-
mological speculation and fully accords with the simple arithmetic,
music, and geometry of the Pythagorean school. Photius ascribes to
them a quite specific cosmology:

Pythagoreans assert that there are twelve spheres in the heavens
above. The first and most remote from the center is the firma-
ment where, as Aristotle says, reside the highest god and the I
other deities endowed with intelligence; or, according to Plato,
it is the locale of the ideas. Next follow the seven planets: Saturn, i

Jupiter, Mars, Venus, Mercury, the Sun, and the Moon. After )
g z

the planets come fire, then air, which is followed by water, and
finally earth, which is the lowest of all. The firmament is the

moving force of the twelve spheres. And they say that whatever

is closer to it is that much more durable and better, but what is
farther away is not so durable. Down through the sphere of the
Moon, this order is maintained; but below the Moon there is
very little order. Necessarily, therefore, our planet contains all
evil things, since it serves as the sink of the whole universe. It 15
the inevitable cesspool for those things which settle in the lowest
piacc."“

This in its essentials is the cosmology adopted by Plato, Aristotle,
and Prolemaeus. The popular poem by Manilius (fl. 1 a.p.), the
Astronomicon, also proceeds from these assumptions, and for cen-
turies the quadrivium transmitted this imago mundi to later gener-
ations. We have no treatise De astronomia from Boethius—did he
compose one, which is lost> was the discipline of astronomy in
such disarray that he declined to write a textbook for it? was the
Almagest of Prolemaeus thought to be adequate? But the other two
residual authorities most popular through the sixteenth century—
Proclus and Sacrobosco—began their textbooks on astronomy with
the Pythagorean assumptions of concentric planetary spheres which
surround a stationary earth and which in turn are enclosed by 2
sphere of fixed stars.

SySTEMA ANTIQVISS 2
proLEMED ET

20. «“ : = oy '
5 The most ancient system of the umiverse, commmon to
ythagoras, Ptolemy, and several others”

In his hlsmn_cal' discourse “Of the Cosmical System,” Sherburne gives an
ample description of this diagram: “In this Sy T
Globe is scated in the mid P eane i Jhe Doty Koo
S Kenigs i e midst or Centre; about it, the Elementary Region;
gt at, t choan;. then Mercr:r:y; next above him, Venus; the
Sy em-ir:flmg of all, being placed, as in a Tl_u'one in the midst of the
e bv‘ - ]'ch .!'l.ltt ().nl‘\‘- by the three foregoing, called the Inferiour,
by éatur i c\]\ u\:.;. Jupiter, and Saturn, called [hl’; Superiour Planets,
i n T)t 1e Sphere of the Fixed Srtars, called Arhavn, i.e. Aplane,
f’yn‘mggrm-g’q by some, the Firmament. . . . And this was the first
G T I};h;i;l,n. embraced by Archinmedes, the Chaldeans, Aristotle,
e T ¥, Prolemy, {‘Hpbm.’sm, Purbachius, and the greatest part of
mers, until the time of Maginus and Clavius.”

Mani);
L 131,1_1“' The sphere, tr. Edward Sherburne (London, 1675), Part 11,
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Despite the fact that Copernicus publishcd his corrective De
revolutionibus orbium coelestium in 1543, it would be wrong to
assume that Pythagorean astronomy was soon abandoned for the
Copernican heliocentric universe. Tycho Brahe, the most distin-
guished astronomer of the late sixteenth century, made at most a
minor adjustment of it, and over a century later a polymath as
learned and famous as Athanasius Kircher was still arguing for a
stationary earth: “I have placed the Farth absolutely immobile in
the middle of the Universe. . . . Therefore I have completely re-
jected the Copernican system.” ' The arts also were markedly
reluctant to relinquish the venerable cosmology of the past, ex-
pressed in various metaphors such as the cosmic dance which or-
ganized the items of nature in patterns of rhythmic movement, or
the golden chain whose links since Homer’s time rcprcsentcd the
ordered hierarchies that bind our earth in a firm relationship to
heaven. Praise of the “vast chain of being” echoed down the corri-
dors of poetic tradition at least until the end of Pope’s career.

The orthodox image of the universe prevalent in the renaissance

is fully articulated by Plate 21, which appears in a text of Aristotle’s

De caelo prepared by Johann Fck for students at the University of
Ingolstadt and printed at Augsburg in 1519. As we might expect, it
is a composite image, but the Pythagorean features are salient. In
the center we see the familiar arrangement of the elements in the
spatial relationship of concentric spheres: earth in the very middle,
then, ranging outwards, water, air, and fire. Next are the spheres of
the seven planets in accepted order from the Moon, through Mer-
cury, Venus, the Sun, Mars, and Jupiter to Saturn.’® Then the
firmamentum stellatum, “the sphere of fixed stars,” which contains
the signs of the zodiac; 107 followed by the | firmamentum] christal-
linum, “the cristalline sphere” (added to bring the celestial spheres
up to the necessary number 10); and finally the primum mobile,
“the first mover,” which is bounded by the empirewm immotumt,
“the immobile empyrean"—which should stretch out indefinitely,
of course, but here is crudely confined by the borders of the dia-
gram.

To stress that this is a physical rcprcscntarinn, a time-space con=
tinuum, the period of revolution is indicated at the right for each
of the celestial spheres. The sphere of the Moon, for example, turns
in 28 days; that of Mercury in 1 year, and of Mars in 2 years; the
sphere of fixed stars in 1,000 years, and the cristalline sphere in the
enormously long time of 49,000 years. These spheres rotate from
west to east—that is, from the right-hand side of the diagram out of

Articus.

21, T‘bc universe in its entirety as a Ptolemaic astronomer would
describe it

S:;l:inpgllfm :g;“ Ifh‘c‘clcr‘itcr, the diagram inclu.des _the four elements, the
Mobile (and ‘It G of fixed stars, the cristalline sphere, the privium
DIRESE 25 R the empyrean. The period of revolution is given for each

as well as the musical note it plays. The label in the upper left

announces: .
s: “the eight-chorded lyre of Py "
the lowest nore.” g yre of Pythagoras, with earth playing

Arig 0.
f(]qf-";;:!e, Libri de caelo. HII. et al., ed. Johann Eck (Augsburg, 1519),
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the page toward the left-hand side (observe that south is at the top
and north at the bottom, upside-down to the customary way of
orienting a map today). In notable contrast, though, the primium
mobile rotates in the opposite direction, from cast to West, and its
period of revolution is only 24 hours, to account for the diurnal
rotation of the heavens.

This diagram, however, represents not just physical reality, but
also the intellectual concept of musica mundana. On the left-hand
side, printed within each sphere, is the musical note which that
planet supposedly plays in the universal harmony—hy pate for the
Moon, parhypate for Mercury, Iychanos for Venus, and so on. In

the upper left corner within a box a label unmistakably identifies |

the scheme as “the cight-chorded lyre of Pythagoras, with earth

playing the lowest note.” This portion of the diagram, of course, is "

intended to demonstrate the music of the spheres, with each planet
contributing its individual but complementary note to the rtotal

consort. This is conceptual reality; in fact, everyone agreed that

human ears, being impcrfcct. could not hear this celestial music.
And to validate the noncorporeality of this idea, in the upper right

corner of the diagram a little angel appears. This “assisting intel-
ligence” placcs his helping hand on the outermost sphcrc and applies. :

motion to the prinmum mobile, whence this motion is transferred
by friction down through the other spheres.’*® This angel serves as

an entrepreneur, providing a bridge berween the abstract and the

concrete. Though he resides in the empyrean, in the infinite and
eternal, he turns the prinum mobile, the finite and temporal.
Thereby he transmutes God's will into physical fact.

Such was the Pythagorean universe in its initial form. And in this
context Pythagoras was credited with other important astronomical
discoveries that continued in favor longer than geocentrism. He of
course realized that the earth is a sphere,"™ a conclusion that he may
have reached empirically from observation of eclipses or deductively
from the geometrical fact that the sphere is the most “perfect” of
solid forms and therefore the proper shape for the center of a benefi-
cent deity’s creation.” He taught that the planets are likewise
sphcrical bodies moving in uniform circular orbits, a tenet that
persisted until Kepler actually plotted the orbit of Mars from
observational data. According to Pliny (Historia naturalis, 1T.vi),
Pythagoras was the first to propose that the evening star, Vesper,
and the morning star, Lucifer, are the same—i.e., the planet Venus
—thereby inferring a circular movement of the heavens. According
to Diogenes Laertius (VIIL.27), Pythagoras was aware that the

124

31A-B), Aristotle stares flatl

foolish

NUMBERS

moon shines only by light reflected from the sun; and according to
plutarch, Pythagoreans explained that an eclipse of the moon is due
to the interpolation of the earth between it and the sun.* Plutarch
records also that Pythagoras prescribed the obliquity of the zodiac ™
__that is, the oblique path of the sun as it goes around the earth,
beginning on the equator at the time of the vernal equinox, rising
to the Tropic of Cancer at the summer solstice, crossing the equator
on the other side of the earth at the autumnal equinox?dmppinq to
the Tropic of Capricorn at the winter solstice, and continuing back
around to its starting place in a year’s time, thereby causing the
seasonal changes (see Plate 22). Furthermore, Pvth'agoras recog-
nized, if he did not actually delineate, the concomitant five climatic
zones, which remain standard to the present day." Such formula-
tions bespeak a sharp eye and a quick mind for scientific hypothesis.

An aberrant item that belongs in any discussion of Pv-thagorean
astronomy is a belief most frequently designated as “the plurality of
worlds.” ™ Several ancient philosophers—most notably Anaxi-
mander, Heraclitus, Democritus, and Epicurus—were credited with
speculation that there exist other worlds comparable to our earth
which are inhabited by creatures more or less recognizable to us.
Plutarch ascribes such a belief to the Pythagoreans:

I'fcrm..r'lydcr [of Pontus] and the Pythagoreans hold, that every
St‘tu' is a world by it selfe, conteining an earth, an aire, and a
skie, in an infinit celestiall nature; and these opinions goe current

in ti:f*vcrscs of Orpheus, for they make of every Starre a
world.""® - i

1.: . . . i
ater Plutarch reports that the Pythagoreans believed the moon
specifically to be an altera terra:

The Pythagoreans affirme, that the Moone appeareth terrestriall
f(.]r that she is inhabited round about, like as the earth wilcrcin,
;\ncdn:;i; 3frﬁ1liu1;)‘cufilcd Ias it were with the greatest living creatures,
i airest plants; and tht_)se creatures within her, be fifteene

s stronger and more puissant than those with us, and the

5an r
1e veeld foorth no excrements, and the day there, is in that
proportion so much longer." -

Plato ;

argues that there can be only one created universe (Timaeus
" vy

S y that our world is the only one (De

2762182 t).h.;). and Pliny calls the plurality of worlds a

oy qEHF‘UI?:‘. (Historia naturalis, 1Li). Nevertheless, the possibility

seductive to the imagination that a wide variety of thinkers

caelo,

is
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22. The obliquity of the zodiac
This is a crude attemprt to depict the glnb;: nlnf: I:nd e e dail
t on the left, .
at the top, north at the bottom, eas ! v ghs
The cqu:l:tur runs across the middle of the diagram, W Erh_}!;lc Fl;'\l-:gi:ctic
Capricorn above it and the Tropic of Cancer below ir. _E._ i
Circle and the Aretic Circle are also indicated. These two Trop gl
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; . it _—
Perer Apian, Cosmographicus liber, ed. Gemma Frisius (Antwerp, 1533/
fol. 6.

ar surface, with south
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continued to titillate themselves with the fantasy. Especially in the
seventeenth century, when the idea was compounded with the con-
cept of the noble savage, Ehc argument grew enthusiastic and a
spate of books rcsu‘ltcd."‘ 'he possibility of other worlds held out
hope to the perennial band of those who seek utopias.'*

Although the earliest cosmology of the Pythagoreans placed the
carth in a fixed position at the center of the universe, already by the
fifth century 8.c. there were some within the school who argued
that the earth moved in orbit about another center. This theory is
artributed to Hicetas of Syracuse, or more usually to Philolaus of
Croton. In its initial form, the system proposed a central fire, called
variously the “watch-tower of Zeus™ and “the hearth of the world,”
about which the carth turns.™ To bring the total of heavenly
bodies to the perfect number 10, proponents of this system theorized
that a “counter-carth” revolves around the central fire in a position
exactly opposite to the earth, and therefore is unseen by us.'*
Aristotle gives an ample account of this system (De caelo, 293a18-
203b6), which Simplicius in his commentary elucidates even further:

In the centre of the universe they say there is fire, and round the
centre moves the counter-earth, being itself an earth, and called
the counter-carth because it is opposite this earth of ours; and
after the counter-earth comes our earth, which also moves
around the centre; and after the earth comes the moon; for so
Aristotle records in his work On the Pythagoreans.* The earth,
being one of the stars and moving around the centre, makes day
and night in accordance with its position relative to the sun. The
counter-carth, as it moves around the centre following our
carth, is invisible to us because the bulk of the earth is always in
the way. , .. For on their assumption that the decad is the
perfect number, they wished to bring the number of bodies re-
volving in a circle also up to ten. And so, Aristotle says, positing
the sphere of the fixed stars as one, the planets as seven, and then
this earth of ours, they completed the decad with the counter-
carth. So Aristotle expounded the Pythagoreans’ views; but the
more genuine members of the school regard fire at the centre as
the creative force which gives life to the whole earth from the
centre and warms its cold parts; and so some call it the “Tower
Of Zeus, as Aristotle recorded in On the Pythagoreans, others
ll_u- “Guard-house of Zeus,” as he says here, others again the
“Throne of Zeus,” as other authorities tell us.' )
_mm_-.lrch in a less pedantic vein gives the gist of Philolaic astronomy
M his pandect of philosophical thought, De placitis philosophorum:
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Philolaus the Pythagorcan saith, that fire is the middle, as being
the hearth of the world, in the second place he raungeth the
Farth of the Antipodes [i.c., the counter-earth]: and in the third,
this wherein wee inhabit, which lieth oppnsitc unto that counter
earth, and turneth about it: which is the reason (quoth he) that
those who dwell there, are not seene by the inhabitants heere.**

The name of Philolaus was inextricably linked with the argument
for a moveable earth.”® It should be noted, however, that his uni-
verse was still finite, bounded by the customary sphere of fixed
stars.

In time the central fire of this system was identified with the sun,
so that later gencrations attributed a genuinely heliocentric cos-
mology to the Pythagoreans.” The names associated with this sun-
centered universe, in addition to Hicetas and Philolaus, are Hera-
clides of Pontus and Aristarchus of Samos, all of whom were Pyth-
agoreans in the eyes of renaissance historians. These authorities, in
the renaissance view, had argued for a spherical earth rotating on
its own axis and revolving about the sun, the essentials of the
Copernican theory.

In fact, in his preface to the De revolutionibus orbium coelestium
Copernicus prudently cites these ancient philosophers as precedent
for his own proposal, and even quotes 2 pertinent passage from
Plutarch:

I took upon myself the task of re-reading the books of all the
philusnphcrs which T could obtain, to seek out whether any one
had ever conjectured that the motions of the spheres of the
universe were other than they supposed who rtaught mathe-
maties in the schools. And 1 found first that, according to
Cicero,'** Nicetas had thought the earth was moved. Then later
I discovered according to Plutarch that certain others had held
the same opinion; and in order that this passage may be avail-
able to all, T wish to write it down here:

“But while some say the earth stands still, Philolaus the Pythago-
rean held that it is moved about the element of fire in an
oblique circle, after the same manner of motion that the sun and
moon have. Heraclides of Pontus and Ecphantus the Pythagorean
assign a motion to the earth, not progressive, but after the man-
ner of a wheel being carried on its own axis. Thus the earth, they
say, turns itself upon its own center from west to cast.” '
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; 3.h ‘The system of Philolaus and Copernicus”
1.1'?1 ti;{(‘:s\—f?.r Plarfc 20, Sherburne provides a description of this diagram:
“'t':rld: ;1E: I'tmi]‘ \ltc may perceive thc.Srfn p]a_ccd in the Centre of the
Hs \d‘wxq a :mcl him, Mercury, finishing his Course in the space of
e ..'\10;1}::}-1‘ or thereabouts; then Venus, f‘naking her Revolution in
ek Al‘mufl t(ﬂ)";:; ai?c:.\'c her, the Earth, with the Elementary Sphere,
T “;")‘. which it runs through in 365. days and half, by a
By ptinn 1:1; 3 r}s.,t to East; that is in the same Circle, wherein the
Motion (:o (e-r to L.ma.flck System p1]m:e the Slm. Besides which Annual
e, a-l“ﬁ“ nicus assigns to the Farth a Diurnal Revolution, in which
Feliprick. 1o g its own Centre and Axis, inclined in the Plane of the
Menstrual Rc:f;P?w of 24. hours, from West to East: The Moon by a
Vv ronyi slurion hcmg carried about the Earth, as in an Epicicle;

ning abour the Sun, as the Centre of the Universe in two

N Yearq. I" &
1 : ite 7 1 i relv H .
Baf piter above him in rwelve; and Saturn in thirty. The Sphere

the Fiva ~ . =
Phr.-:-:; ]fl-‘l-scd Stars being distant by so vast an Interval from the
R - of Saturn, tl}ar the Annual Orb, in which the Earth moves, ap-
. ani‘l'm respect to it, no other than a Point.” ‘
1us, The sphere, tr. Edward Sherburne (London, 1675), ParcIl, p. 133.
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When from this, therefore, T had conceived its possibility, T * ¥ ¥ >z 2 * *

myself also began to meditate upon the mobility of the earth* 1
J g p : J * % £ E 9% ‘fﬂ;‘ﬁ“ﬁn WITH PERPz&d:??

Copernicus in his hypothesis kept most features of the orthodox « {@Jt GM 1 TYE AND T

’ : : : (% oupN ALy, 2z %
Pythagorean cosmology: a sphencnl earth, circular orbits for the % X X x ﬁd‘}’é&"?gﬁ 2, PERFITE ENDIy “r . Q%
planets, a finite universe bounded by a sphere of fixed stars (see <,

Plate 23). His innovations were few, little more than internal
adjustments that latter-day Pythagoreans had already suggested.'*®
Fdward Sherburne, in fact, in his review of world systems (added
as an appendix to his translation of Manilius) disallowed any claim
to originality that Copernicus might have. His statement represents
the attitude toward Copernicus that prevailed among the learned in
the late seventeenth century:

We come now to the most celebrious, and at this day most gen-
erally received Mundane System, from it's Reviver, called the
Copernican, but owing it's original to the Samian and Italick
School, as being proposed and asserted, in the one, by Philolaus,
of Crotona, in the other, by Aristarchus Samius, both Pythago-
reans, whence it is called the second Pythagorick System, as =
differing from the former before described; that, fixing the
Farth immoveable in the midst of the world; this, on the con-
trary giving to the Farth, not only a diurnal Motion about its
Axis, but also an Annual, about the Sun, as the centre of the
Universe.*™

The followers of Copernicus saw him in the role of revivalist rather
than revolutionary, and in company with Copernicus himself they
acknowledged the debt to Pythagorean astronomers.”** Like those
illustrious forebears, Copernicus placed the sun at the center to
simplify mathematical computations. His overriding aim was to
prn\-'idc an orderly hypothcsis that would accord with the Pythago-
rean notion of universal harmony while at the same time avoiding
the complexity of Ptolemaeus’ equants, eccentrics, and cpic_\-'clcs.
His thrust was to return astronomy to the Pythagorean simplicity
of whole numbers and modest geometrical forms.

The real break with the past did not occur until the bolder
astronomers argued for an infinite universe with the stars not equi=
distant from the earth like ornaments stuck on the underside of a
spherical heaven, but rather scattered at various distances thmugh
measureless space. Thomas Digges (fl. 1570-95) was one of the
first to venture such a proposal (sec Plate 24), though even he
claimed the authority of the Pythagoreans as a precedent.’™ Kepler

*
® % *o - #¥Xx
x B di_***t***_k

24. A heliocentric universe

In this di ‘ ;
hL'liuc;,-n(ri:ilgmn'l- Thomas Digges purveys the Copernican theory of a
¢ universe, but he calls upon “the most auncient doctrine of

th(.' }\'['I'I T 1 iid -1 v .

] :‘E mreans fﬂr S Urti e i i

i SUE a Of ; ;. p 5 arc
centere I I i, pp il lll’h “} . 1X plnl"letar_\ 5 hCI s

ik and the period of revolution for each planer is
k . e moon is Pm‘p?rl_\* positioned in orbit about the earth.
o i es infinitely beyond the planetary spheres with
borving lii.’lm.m:qu:; in one sphere, bur scattered throughout space at
A rom the finite universe. In effect, the sphere of fixed

s been expande : e .
eMpyrean, panded to infinity, so thar it thereby becomes the

he cmpyrean stretch

Omas Dj i ipri
g rfggcs. A' pc;:ﬁt description of the caelestiall orbes” in Leonard
» A prognostication everlastinge (London, 1576), fol. 43
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continued to propound a finite cosmos, while Galileo never com-
mitted himself on the question. The first astronomer to free himself
thoroughly from Pythagorean convictions was Isaac Newton. After
his Principia mathematica was published in 1687, astronomical in-
vestigation became a study of celestial mechanics, only then escap-
ing its immemorial commitment to universal harmony. At that
point astronomy left the quadrivium forever and became a science
in the modern sense. Natural philosophy became phenomenalistic.
Physies could no longer be used in the Greek sense of “nature”; it
now meant the study of quantifiable mechanical laws. Reality lay
without question in the physical world. The conceptual world, at
most, was an artificial construct, a subjective abstraction, a figment

of the human imagination.

NoTES

1For original marerials displaying the Pythagorean theory of numbers,
see pp. 23-54, above. Cf. also Sextus Empiricus, Against the Logicians, 1.93—
109; Sextus Empiricus, Against the Professors, 1V.z-10; St. Augustine, De
musica, Lix-xii; Macrobius, Conmmentarius in sommiton Scipionis, Lv; Cas-
siodorus, Institutiones, 1Liii.21-viig: Isidore, Etymiologiae, Book III; Joannes
de Muris (fl. 14th cenrury), Arithmeticae speculativae libri duo (Mainz, 1538).
For renaissance works, sce Luca Paccioli, Sunnna de arithmetica, geometria,
proportioni, & proportionalita (Venice, 1404): Gregor Reisch, Margarita
philosophica (Freiburg, 1503), f1"-pz; Jacques LeFévre d'Fraples, ed., Epitome -
compendiosaque introductio in libros aritbmeticos . . . Boetii et al. (Paris,
1503); Charles de Bouelles, Liber de duodecim numeris in Liber de intellectu
et al. (Paris, 1510), fol, 148¥-171; Heinrich Cornelins Agrippa, Three books of
occult philosophy, tr. John Freake (London, 1651), pp. 170225} Nicol

Scutelli, De vita & secta Pythagorae flosculi in lamblichus de mysteriis ZEgYP-
tiorton  (Rome, 1556), pp. 52-67: John Dee, “Mathematicall praeface” to
Fuclid. The elements, tr. Henry Billingsley (London, 1570), [*11-T4" (see
also fol. 183); Gulielmus Morellius, Tabula compendiosa (Basle, 1580), . 15235
Francesco Patrizi, De rerum natura libri 1l. priores. Alter de spacio physico.
Alter de spacio mathematico (Ferrara, 1587), esp. fol. 18-24; Guillaume Saluste
du Bartas, Devine weekes and workes, tr. Joshua Sylvester (London, 1605),
pp. 4724953 Robert Fludd, Utriusque cosmi . . . bistoria, 4 vols. (Oppen-
heim, 1617-19), esp. I1.5-8, L.1g-57; Joannes Meursius, Denarius pythagoricis
(Leyden, 1631); Hugh Sempill, De mathematicis disciplinis libri duodecin
(Antwerp, 1635), sassim; John Heydon, The Rosie Crucian infallible axiomatd
(London, 1660). k‘ur secondary materials, sce Gerard Johann Vossius, De
wniversae mathesios natura & constitutione liber (Amsterdam, 1650), passimi i
Thomas Stanley, The history of philosophy, 2nd cd. (London, 1687), pp. 522 T
Joannes Franciscus Buddeus, Comrpendium histariae philosophbicae (Halle,
1731), pp. 97-100; Thomas Tavlor, Theoretic Aritbmetic (London, 1816)3
ibid., tr., lamblichus' Life of Pythagoras (London, 1818), pp. 306-318; A. Ed.
Chaignet, Pythagore et la philosophie pythagoricienne, 2 vols. (Paris, 1873}
.1—74, 96-128; Gaston Milhaud, Les philosophes géométres de la Gréce,
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.nd ed. (Par!s. 1934), Pp- 79-122, 300-326; Theodor Gomperz, Greek Think-
ors, tr. Laurie Magnus, 2 vols. (New York, 1908), I.mp;-u;s- Sir Th(:mfw
Heath, A History of Greek Mathematics, 2 vols. (Oxford, 1921), L65-117;
prich Frank, Plato und die sogenannten Pythagoreer [1923] ([.)m:iﬁsud?
1062). PP 219 ff.; John Bumer.'_Greck Philosopby: Part I, Thales to Plato
(London, 1928), pp. 52-54; x\'lgomachus. Introduction to Arithmetic, tr
Martin Luther D'Ooge (New York, 1926), esp. pp. 16-45, 111-123; l" .
Robin, Greek Thought and the Origins of the Scienti Divi leo Yok
‘ 4 e Scientific Spirit (New York
1928), pp. §6-62; Sir Thomas Heath, A Manual of Greek Mathematics [lm:]'
(Dover Pull!l‘-‘“flf{m. 1963), pp. 36 ff.; Harold Cherniss, Aristotle’s Criticism
of Presocratic Philosophy (Johns Hopkins Press, 1935), pp. 223-226, 237-2
386-302% Edward W. btrnn;g', Procedures and Metaphysics (Univ. ;:f l:?:;l%gnr;iz:;
Press, 1936), pp- 19-46; Vincent F. Hopper, Medieval Nwmnber Symbolism
(Cnln_lmhm Univ. Press, 1938), esp. pp. 33-40: R. G. Collingwood, The Idea
of Nature {(_)xf()rd. 1945), pp. so-s2; Paul-Henri Michel, De szrbagore a
Euclide (Paris, 1950), esp. pp. 205-328; W. P. D. Wight w
e (hanx, . Pl ghtman, The Growth
af_Su:,m:,fw deas (Yale Univ. Press, 1951), pp. 19-28; Robert Baccou, His-
roire .‘h. la science grecque de Thalés 4 Socrate (Paris, 1951), pp. ro‘a—l .
L. W H._Hu_li. History and Philosophy of Science (London, 1959), p- 23:—.
313 Alastair Fowler, Spenser and the Nwumbers of Time (London [:;;64)
esp- pp- ;-50}; j‘nmcs A. Philip, Pythagoras and Early Pyrbngorem:'m; (Univ:
of Toronto Press, 1966), pp. 76-109; Jacob Klein, Greek Mathematical Thought
and the Origin of Algebra, tv. Eva Brann (Massachusetts Institute of Tech-
nology ]-"rcss, 1968), esp. pp. 63-79; Edward A. Maziarz and Thomas Green-
wood, Greek il-'.'mbvmarmal Philosophy (New York, 1968), pp. 10-48; Chris
t(:'>|:l1:'|!' Butler, )Nnmcmlnglcal Thought” in Silent Poetry, ed. A]astair'an]:;
.ondon, 1970), pp. 1-31; is ¥ i N
e li_gpi. 1-31; Christopher Butler, Nwmber Symbolism (New
%A Commentarie of the Creation of the Soul i
k ment: ( § , which Plato describeth i
T i gl ' e Soule, w escribeth in
s ¢ Timacus” in The morals, tr. Philemon Holland (London, 1603),
1(; : ;‘{‘ rr;.w :.').*;rf".;'h'dgc awhiche maketh a wise man [1533], ¢d. Edwin J. Howard
m“.mi“:{ wc|!{1;mi:l?:£).uful._3?:-—!3:". Fm: a similar_ argument in the same
il Wy : omei, The courtiers acadeniie, tr, J. Kepers (London,
'On the derivation of Platonic i
A e ekt Platonic ideas from Pythagorean numbers, s
!L-I:i?fm{' ‘l'!,”"f"f»‘,\'m a, 987a29-987b34; Ralph (hld\\'urtgh. The True q,"-n:;(-:
“"illil-ml ‘r.:”;m of' .r,".w btm-uer:e [Liv.izt]l, 3 vols. (London, 1845), Ilg1-42;
Ml IR“:: L’!}i" {bt};}hsmryf f’{i Philosophy, 2 vols, (London, 1791) 1334:
- D Ross, Plato’s Theory of Ideas (Oxford, 1951), es 26-205,
-Gl 1 : . 1951), esp. pp. 1314, 176-2
75*’-‘}ff.:r-;:.;:,ojn.l‘|“ |; lf:f Bnudm_._ “The Discovery of Form” ill-ll Iggor; OIFS:.‘?:??JM'?;
b} ;.;.. lB|l|!|p P. \\'lc_ner_ and Aaron Noland (New York, 1957) pp-
i) aleer ,urkcrt. Weisheit und Wissenschaft: Studien zu Pytha oras,
Pielaos und Platon (Nuremberg, 1962) C dia ) de
Vogel, Pythagoras d E vt il Al teln Tomas b
sl i as_an arly Pythagoreanisin (Assen, 1966), pp. 202-207;
p |‘lizt:1r;*|1f;; ‘111'::_ (a:_'i:t.'l\\\'tu‘n_l, Grqe’l‘ Mathematical Philosophy, pp. 11:-14;‘
stance, “_hi(__'hl”r"::“:’“ifﬂfl idea"” is germane here: “Idea is a bodilesse sub-
6 hariciets sk ..cl ¢ IL:lnh no subsistence, bur giveth figure and forme
into. dhers o] urlidtfm-‘-’:’m “gcgn}nmerh the very cause that bringeth them
Holliad ¥ i R(;I‘lrit (“Opinions of Philosophers™ [Lx] in Morals, tr.
"Plutarch I‘i’ A
os0pborim, ]IjiiiL]I_h precty much the same information (De placitis  phi-
”“”"r.“ of philosophy, Pily2as

"Sce Andr¢ i
4 ¢ Dacie e Tirfa
PP. 20-4;. acier, The Life of Pythagoras, tr. anon. (London, 1707),
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" Quoted by Stanley, History of philosophy, p. 523

10 “Mathematicall praeface” to Euclid, Elements, tr. Billingsley, [*] 1.
11 Cf. Porphyry, De wvita Pythagorae, xlix.

12 The awhetstone of witte (London, 1557), bi-b1¥.
13 History of philosophy, p. s22. At the beginning of his “Mathematicall
racface” to Billingsley's translation of FEuclid, John Dee went to great
engths to make clear the intermediate role of number: -

All thinges which are, & have beyng, are found under a triple diversitie l
generall. For, either, they are demed Supcmaturall. I\_‘amral!.. or, of a
third being. Thinges Supernaturall, are ymmateriall, simple, indivisible,
incorruptible, & unchangeable. Things Narurall, are materiall, com-
pounded, divisible, corruptible, and chaungeable. Things Supernaturall,
are, of the minde onely, comprehended: Things Naturall, of the sense
exterior, ar hable to be perceived. In thinges Naturall, rrobahilitie and
conjecture hath place: But in things Supernaturall, chie demonstration,
& most sure Science [i.e., knowledge] is to be had. By which properties &
comparasons of these two, more easily may be deseribed, the state, con-.
dition, nature and property of those things, which, we before termed of
a third being: which, by a peculiar name also, are called Thynges Mathe-
maticall. For, these, beyng (in a maner) middle, betwene thinges supers
naturall and naturall: are not so absolute and excellent, as thinges super-
natural; Nor yet so base and grosse, as thinges naturall: But are thinges
immateriall: and neverthelesse, by materiall things hable somewhat to be
signified. And though their particular Tmages, by Art, are aggregable and
divisible: yet the generall Forwmes, notwithstandyng, are constant, un=
c!mmgcabfc, untransformable, and incorruptible. Neither of the sense, can
they, at any tyme, be perceived or judged. Nor yer, for all thar, in
the royall mynde of man, first conceived. Bur, surmountyng the im-
rcrfccrinn of conjecture, weenyng and opinion: and commyng short of
high intellectuall conception, are the Mercurial fruite of Dianoeticall
discourse, in perfect imagination subsistyng {[*]13").

34 Unitas autem non est numerus, sed principium numeri: sicut magnitudinis
punctum (Margarita philosophica [1V.2il [Basle, 15831, p. 282). Cf. Euclid,
Elements, tr. Billingsley, fol. 183" and Charles de Bouelles, Geometria (Paris,
1542), p- 5-

15 Elements, tr. Billingsley, fol. 1.

1 For ancient authorities on the creation of line, plane, and volume from
the monad, see Plato, Timaeus, 3:B: Aristotle, Be caelo, 268a7-2068228;
Aristotle, De anima, 404b18-404b24; Philo Judacus, On the Creation, xlix;
Nicomachus, Arithmetic [1Lviil, tr. D'Qoge, pp. 239-240; Theon of Smyrna,
Expositio rerum mathematicarun ad legendum Platonem wutilium, tr. Tsmael
Bullialdus (Paris, 1644), p. 174; Sextus Empiricus, Ontlines of Pyrrbonistt,
Hlisa2-154; Sextus Empiricus, Agaist the Physicists, 11.270-284; Sextus Em-
piricus, Against the Professors, 1V.4-s; Proclus, In prinum Evelidis eler &
mentorum librum conpmentariorunt . . . liber 1V, ed. Francesco Barozz1
(Padua, 1560), pp. 56-57; Hicrocles, Upon the Golden Verses of Pythagoeras,
tr. John Hall (London, 1657), p. 1263 and Photius, Myriobiblon (Rouen,
1653), col. 1315, For renaissance authorities, see Johann Reuchlin, De arté
cabalistica libri tres, translated in Stanley, History of philosophy, p. 5745
Joannes Martinus, Avrithmetica (Paris, 1526), fol. 15% Ludovicus Caelius
Rhodiginus, Lectionum antiquarin Jibri XXX [xxii.t5] (Basle, 1566), p. 857
Francesco Ginr%‘io, De harmonia mundi totius cantica tria, ind ed. (Paris,
1545), fol. 40y Patrizi, De rerum natura, 11.18-20; Joannes Jacobus Frisius,

Bibliotheca philosophoruom chronologica  (Zurich,

classicorum  authortom
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1501), fol. 6% Jean Jacques Boissard, De divinatione et wagicis praestigiis
(Oppcnlwlm. 16162), p. 205; Rabert Fludd, Mosaicall philosophy (London
16500, P- T3¢ Note also Donne, Second Anniversarie, lines 131-136 '-For 1"110(!!:1'1;
quthorities, see Eduard Zeller, A History of Greek Pbilo:opfw w. S. F
Alleyne, 2 \-nls_. (London, 1881), l.434-436; G. S. Kirk and ] E. {in\-'e-n :I'h'
Presocratic Philosopbers (Cambridge Univ. Press, 1962) . ‘z 6: :
W. K. C. Guthrie, A4 History of Greek !’bi!aropby‘ 3 vols' (pC[Z" bﬂ':lzs [ "m"f
D et 5 . (Cambridge Univ.

i The dyad is t'llndcﬁntd" or “unlimited” because, unlike an odd numt
it can be divided into equal parts an infinite number of times. e

i« History of philosophy, J), s12. For other statements of this basic tener of
Pythagorcanism, see Philo Judaeus, On the Creation, xlvii; Plutarch, “Opi
of PmL" [Liiil in Morals, tr. Holland (1603), p. Bos; T;‘;‘G!Dmﬂ”‘?;"l i'l;"‘
metica in Greek Mathematies, tr. Ivor Thomas (I_.‘ond'on ' |‘) ) an;.T
Martianus Capella, De nuptiis Philologiae et Mercurii, VILI 5 34‘I- S?g'-\l] E‘t‘ .
De musica, I.§n;l Photius, Myriobiblon, “Pythagoras”; Rhodigit‘lux' l ecgrirfumc‘
antiquarum libri, p. 857, Reuchlin, De arte cabalistica, tr, S‘t;m[ev I;f}f
rory of philesophy, p. s74; Henricus Stephanus, ed., Poesis pbiibf.aphi:a
(Geneva, 1573), pp- 118-119; Johann Kepler, Harmonices mundi libri V
(Linz, 1619), Book I, pp. 4-7; Athanasius Kircher, Musurgia universalis
» vols. (Rome, :(.59)‘. Ls34; Henry More, Conjectura cabbalistica (Londoﬁ'
1653), pp. 153-154; Hierocles, Connnentarius in anrea Pythagoreorum carmim‘
2 vols, (ﬁl,nmlnn. 1654-55), Lxvi-xvii; Kircher, Arfr,’.w;m.’ogfa (Rome, 166 |)]
p. 260 F,ud\\'m'rh‘ Intellectual System (1845) [Liv.zol, ILig-15. F{)r‘furtl'fc;
“}T.Imi""'" of the tetractys, see pp. 151-156, below,

L | hcr:mm’baf wirte, A1", For an exposition of how 4, 7, and 10 relate
ta 1, sce Joachim Camerarius, Appendix problematum (Gcne\';z 1506) 62

“Two was the number of woman; sce p. 86, below i e
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“ Le., the terragrammaron,

H Devine weekes and workes. Sylves
Bartas, 1Works, ¢d. Urban T ei"l l.|r. "} e T ity & pol
S | Prcss,‘lg4;])_ II!.:—;_;-.‘-;a, olmes, Jr. et al, 3 vols. (Univ. of North

27T » ] 9 ; H
" l-llj-?:ri:LT!‘f mathematics was associated particularly with the Pythagoreans;
= }N-m . :;()J_r_v T_f Greek ._M.Hf.':'nmms. Lio-11. It comes from parfavew,
d““ri;w » a:m “-‘1‘[)1“:5 an cplstﬂnn‘ing_\'ll_rcst known to us through Plato’s
e b I]tl\t .u ge as recollection, The study of mathematics, strictly
I[Trnnirliyi(\- Tr.. i:i:l:lillsicflt‘.!.ﬂ of the lfmmhcrs which inhere in the human mind
g, & I.L p.ur]u.zpar'um_ n the anima mundi. The study of mathematics is
L e 4 a]n._r e hfmg:n_g mro consciousness of the innate numbers which
gl I'r;--?r:l:m'l'{.- {I.)f._l hilolaus, fragment 11 in Kathleen Freeman, Ancilla
o Bt 3 ‘:r‘.rm b:!:{mpbm ((I)xfnnl. 1948), p. 753 Proclus, Connnentar

steclid 1, cited by Stanley, H j i 4

e e o ey, History of philosophy, p. s22; Vossius, De
i Book g}r Hn_{n natura, pp. i-z; and St. Jerome, The Apology Against
S ilgng ufinus, tr. John N, Hritzu (Catholic Univ. of America Press,

6, “(:.'.'mr.‘emary on Eunclid I, quoted by Stanley, History of philosophy,
A "i'|.1\|:-|’|::‘i§:lc:5? df«t Illilh:ClpHn‘.l.’qu:mtitm.is mlmc’rabilis secundum se. . . .
st o - ip u:lt numerorum (!-.ryr::y;’ogmez L.
e rh -qw (‘__\ "{.1gtl\r_calr1 arithmetic in _:u]r.lltmn to those cited on
(Veice, 150'1 ¢ lu_;u:_l}g _-nlai De r.'.\"pcrr.*mf:.r, et fugiendis rebus opus
tdro Sanchczlcir\,efn' Cr‘s:bpnr ax, Arithmetica .s'_pc.'crdmjw (Paris, 1515);
fJ"\lt‘iﬂ;i. o Jnannc»‘c “:::ff quattuor w.:_h’:enmr.-qar:rm artium liberalivm
ot ls 3 g 5 |.. inus, Anrbu.:c.'m’t_ (Paris, 1526}; Oronce Finé,

(Paris, 1532), fol. 1-47; Franciscus Maurolycus, Arithmeti-
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corum libri duo appended to Opuscula mathematica (Venice, 1575) ‘V Tom-
maso Garzoni, La piazza universale di tutte le professioni del mondo (Venice,

1586), pp- 130, 146, and passim; Fludd, Utriusque cosmti . . . historia, 11.42-60;

Thomas, Greek Mathematics, pp. 67-141; B. L. van der Waerden, “Die Andu.. ’
metik der Pythagoreer,” Mathematische Annalen, 120 (1048}, 127-153, 676~
oo; and Burkert, Weisheit und Wissenschaft, pp. 404-423. 1
d 27 Numerus autem est multitudo ex unitatibus constituta {Erymofog_;%
I1Liii). o R
ik i f aware of in-
28 The Pythagoreans, like renaissance mathematicians, were ; g
commensurable (or irrational) number; cf. Heath, History of _Gretk Mathe-
matics, Loo-gt, 154-157; Heath, Manual of Greek Mathematics, pp. 54-55,
105-106; and Thomas, Greek Mathematics, pp. 215-217, 223-225. Of course,
it was a serious embarrassment, even threat, to rfsclr al:ltltmctlc:. The thcorgn
specifically associated with Pythagoras’ name ( Fuclid, Lxlvii) deals wuh
this problem (cf. Thomas, Greek Mathematics, pp. 179-185). Book X of
Euclid’s Elements is concerned largely with incommensurability (cf. Euclid,
Elements, tr. Billingsley, fol, 228-228"). , 4 _
oo 7 ’Arismrle.g Metaphysica, o86a18-086a23; Nicomachus, Arithmetic

[Lvii], tr. D'Ooge, pp. 190-191; St. Augustine, De musica, 1.xii; and Euclid,

Elements, tr. Billingsley, fol. 184-184". ] it \
30 Connnentary E]‘SI the Dream of Scipio [Lvig-8], tr. William H. Stahl

(Columbia Univ. Press, 1952), pp. too-1o1. Cf. Ralph Cudworth, The true

intellectual system of the universe (London, 1678), pp. 371-373.
’ 91 De arte cabalistica, tr. Stanley, History of philosophby, p. 572. Cf. Pl:_lte-.;;\;_

%2 Pierre de la Primaudaye, The third volume of the French academie, tr,
R. Dolman (London, 16o1), p. 174.

8 “Opin. of Phil.” [Lyii] ir? Moraly, tr. Holland ([‘603). p- 81z L

3 For explanation of these three sorts of proportion, see pp. 93-94, (g:e

3 A corruption of “al-Khwirizmi," author of the first arithmetical trea

anslated from the Arabic. X Bl
u“".—\n allusion to Wisdom, xi.2r; see p. 206, below. Diogenes Laertius
reports that Pythagoras “according to bArismxcnueil th(r: musician, was the
first to introduce weights and measures into Greece” (Y 1L14).

37 (London, 1595), A2". N {

88 I("or marcris:llz on Pythagorean music in asldl'fmn to _rlmie. cited ?n.1
p. 55 and p. 32 n. 1, see Marsilio Ficino, “De rationibus musicae™ in Supp_;-‘__
mentum Ficinianum, ed. Paul O. Kristeller, 2 vols. (Florence, .:93?).'1-51—15 P
Franchino Gafori, Theorica musice (Milan, 1492); Jacques LeFévre d'Erap 3,
“Elementa musicalia” in Arithmetica | }ardam‘] decem libris demonstrata c‘t o
(Paris, 1406), fi-h6Y; Valla, De Expetendis . . . rebus, e6-m8; I.udm:;:us.
Folianus, Musica theorica (Venice, 1529); Henricus Glare;nus. D?dqmcbar :)ﬂ
(Basle, 1547): Gioseffo Zarlino, Le istitutione harmoniche (Venice, 1({; n-l
Franciscus Maurolycus, “Musicae traditiones™ in Opuscula marbwfntwab [ : 3
ice, 1575), pp. 145-160; John Dowland, “O‘rl'{er necessary observations 860:5}
ing to the ‘uu_.. in Robert Dowland, Varietie of lute-lessons (London, KI llcr':
D:-D3; Fludd, Utriusque cosmi . . . historia, 11130136, 164-171; E]i:;m_;l
Harmaenice mundi, esp. Book III, pp. 3-4, s5; Marin Mersenne, L Hm;: s
universelle (Paris, 1627), passim; Kircher, Musurgia uﬂwe_rmf'u, esp. Boon':
Stnley, History of philosophy, pp. sio-s3s; Johann Heinrich Alsted, 5 “
plum musicum: or The musical synopsis, tr, John Birchensha (LnndonL 1664) ]
Johann Jakob Brucker, Historia critica philosephiae, 2nd ed., 6 vols. (sﬂg’:‘f‘-
1966-67), L1os6-1060; Sir John Hawkins, A General History of the Sci e
and Practice of Music, 5 vols. (London, :-_{76}. L.39-45, 99, 16?-r80. Jzou-zrﬂ;
308-334; Chaignet, Pythagore, 11.128-140; Frank, Pl.‘:rr.l- und die Imgf:lwzfon-
Pythagoreer, pp. 150 ff.;; John Burnet, Ear.“y‘Greek r bilosophy, 4th ’ch. o
don, 1945), pp. 45-49; J. Murray Barbour, “The Persistence of the Pythag
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Tuning System.” Seripta Mathematica, v (1932-33), 286-304; F. M. Cornford,
plata’s Cosmology (London, 1937), pp. 66-72; James Hutron, “Some Fnglish
poems in Praise of Music” in English “.I:_rce”m:y, I, ed. Mario Praz (Rome,
1951), pp- 1-63; Claude V. Palisca, “Scientific Empiricism in Musical Thought”
in Stephen Toulmin er al., Seventeenth-Century Science and the Arts (Prince-
ton Univ. Press, 1061), pp. 91-137; John Hollander, The Untuning of the Sky
(Princeton Univ. Press, 1961), esp. pp. 20-31; Kirk and Raven, Presocratic Phi-
losophers, pp. 229-231; Gretchen L. Finney, Musical Backgrounds for Eng-
Jish Literature: 1580-1650 (Rutgers Univ. Press, 1962), esp. chap. ii; Burkert,
iWeisheit und Wissenschaft, pp. 348-364; Richard L. Crocker, “Pythagorean
Mathematics and Music,” Journal of Aesthetics and Art Criticisnr, 12 (1963~
64). 180-108, 325-3353 and Edward A, Lippman, Musical Thought in Ancient
Girecee (Columbia Univ. Press, 1964), pp. 1-44.

WA good discussion of this point is given by Bede at the beginning of
his treatise “Musica theorica” in Opera, 8 vols. (Basle, 1563), 1.403-406.

0 4Of musicke” in Morals, tr. Holland (1603), p. 1261.

4 Life of Pythagoras, p. 84.

“ Gr. dpporia i literally the means by which things are joined together
ro form a continuum—for example, the joints berween a ship’s planks—so
rhat a part is always considered in relation to the whole. In Greek music, it
should be remembered, two or more notes were never played simultaneously
to produce what we call a “chord”; notes were always played in sequence.
See Hollander, Untuning of Sky, pp. 26-27; and Guthrie, History of Greek
Philosophy, L220.

" On Music, tr. Robert C. Taliaferro (New York, 1947), p- 172

*' Musica est peritia modulationis sono cantuque consistens (Etymologiae,
Ilxv).

" Harmonica est facultas differentias acutorum et gravium sonorum sensu
ac ratione perpendens (De mmsica, Vi),

" See Freeman, Ancilla to Pre-Socratic Philosophers, pp- 79-80. Cf. Nico-
machus, Arithmetic [IL.xxii-xxv], tr. D'Ooge, pp. 266-276; Boethius, De
arithmetica, 1L1; Boethius, De wmusica, 1Lxiiy; and Gafori, Theorica musice,
eRY-fa,

" Exercises (London, 1504), fol, 22. Cf. Reisch, Margarita  philosophica
[TV.xxii] (1583), p. 204; Recorde, Whetstone of witte, Bi-B1*; and Thomas
Morley, A plaine and easie introduction to practicall musicke ( London,
15071, *3.

"For the common way of calculating the harmonic mean, see Isidore,
Etymologiae, Tlxxiii (“De numeris musicis”).

" Gr. Swracdr from bia “through™ + raséy (genitive plural of was),
“all" meaning “the total extent of a continuum.”

“Gr. révos, literally “thac by which a sinew (or the like) is stretched”—
hienee, the pitch of sound.

“LCE Theon of Smyrna quoted by Stanley, History of philosophy, P- 533;
and Sextus Empiricus, Against the Logicians, 19408 (quoted ibid., p. s50).

““See p. 84, above,

“Quoted p. 91, above.

"'Sec Nicomachus, Harmonices enchiridion, v-vi; Plutarch, “A Com-
Menraric of the Creation of the Soule” in Morals, tr. Holland (1603), p.
'239; ibid,, “Of musicke,” p- 12555 lamblichus, De wita Pythagorae, xxvi:
l.'lrtl1|u._¢_, De musica, Lviii, x; Martianus Capella, De nuptiis Philologiae et
‘ f_t'rmm, IL[107-108]; Macrobius, Commmentarius in sowmium Scipionis,
d-i4-25; Isidore, Erymologiae, l.xxiii; Gafori, Theorica musice, f2-f4; and
t;lrsc_h. Margarita philosophbica [V viii-x] (1583), PP: 350-353.

" See Plate z21. See also Valla, De expetendis . . . rebus, e8v; Dee, "Mathe-
Maticall praeface” in Euclid, Elements, tr. Billingsley, b2v; William Ingpen,
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The secrets of numbers (London, 1624), pp. §1-52% Vossius, De universae
mathesios natura, pp- B4-8s. This tuning system is inscribed on a tablet beside
Pythagoras in Raphael's «Sehool of Athens” in the Vatican (reproduced in a
detail in Rudolf Wirtkower, Architectural Principles in the Age of Humanism

[London, 1949], facing p. 109). .
88 Exercises, fol. 22¥-23. Y
o7 Conmmentary on the Dream of Scipio, [1Li8-13], tr. Stahl, pp. 186-187,

The bibliography on this incident of Pythagoras in the blacksmiths' shop is

extensive; for representative accounts, see Nicomachus, Harmonices enchi-

ridion, vi; lamblichus, De wvita Pythagorae, Xxvi; Boethius, De mnusica, Ix;

Joannes Wallensis, Florilegiinn (Rome, 1655), Pp- 243 ff.; Maurolycus,

“Musicae traditiones” in Opuscula mathematica, Kz; and Stanley, History of

philosophy, p. 532. See also Vossius, De universae mathesios natura, p. 845

Kircher. Musurgia universalis, pp. 346-3523 Dacier, Life of Pythagoras, p

82-84; Hawkins, History of Music, 1.29-36; Enfield, History of Philosophy

1.385-386; and John M. Steadman, “The ‘Inharmonious Blacksmith': Spenser

and the Pythagorean Legend,” Publications of the Modern Language Assacia-

tion, 79 (1964), 664-665.

5 De vita Pythagorae, xxx. Cf. Tamblichus, De vita Pythagorae, xv. -
8 To state the general prnpositinn in Fuclidean terms, no rational nums
ber can be a mean between 7 and 7+ 1.
00 Moyses dicit repertorem musicae artis fuisse Tubal, qui fuit de stirpe. Cain

ante diluvium. Graeci vero Pythagoram dicunt huius artis invenisse pi

corum sonitu et cordarum extensione percussa. Alii Lin
hion in musica arte primos claruisse feru

mordia ex mall
Thebacum et Zetum et Amp
(Etymologiae, 11Lxvi). See Plate 12.

0 Theorica nisice, a1-a7. See also John Case, Apologia musices (Oxford,
1588), pp. 1-2; Andreas Ornithoparcus, Micrologus, tr. John Dowland (Lons
don, 1609), p. 5; and Fludd, Utriusque cosmi . . . bistoria, 11.165.
his maxime perspicienda est quae in
m, vel temporum varietate visuntur.
coeli machina tacito silentique cursd -
ipsum descendit,
jonis vivacitarem

2 Er primum ea quae est mundana in
ipso coelo, vel compage elementorn
Qui enim ficri porest, ut tam velox
moveatur? . . . Humanam vero musicam, quisquis in sese
intelligit. Quid est enim quod illam incorpoream rat

corpori miscear, nisi quaedam coaptatio, et veluri gravium leviumaqu )
vocum, quasi unam consonantiam efficiens, temperatio? . . . Tertia est
i Haee vero

in quibusdam consistere dicitur instrumentis.

musica, (quac vero
ut percussione

administrarur, aut intentione, ut mnervis, aut spiritu . . . a
(De musica, Lii).

J
lassification of music into these three sorts was long-lived. Cf.
Gafori, Theorica musice, a7*-bz¥; Reisch, Margarita philesophica [Vl
(1583), pp. 347-348; Zarlino, Le istitutione barmoniche, Lvi-vii; Caseé
Apologia musices, p. 6; Ornithoparcus, Micrologus, tr. Dowland, B2=C1%
and Mersenne, L'Harmonie universelle, pp. 57, 67-93- See also David S
Chamberlain, “Philosophy of Music in the Consolatio of Boethius," Speculunt,

45 (1970), Bo-97. _ . _
o Plutarch, “A Commentarie of the Creation of the Soule” in Mt?fdfﬂ -tf"l
istotle’s important critiqué 0%

Aristotle’s Criticisni, pp. 322-326.

Boethius' ¢

Holland (1603), p. 1047. For a discussion of Ar
the soul as harmony, see Cherniss,
o Cf, Plato, Republic, 401D.

% Unde fit, ut cum sint quatuor matheseos disciplinae, cacterae quidem ad
investigationem veritatis laborent; musica vero non modo speculationts

verum etiam moralitati conjuncta sit. Nihil est enim tam proprium hu=.
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manirati, quam remitti duleibus modis astringi i
+ ngique contra i
1i). que contrariis (De wimsica,

cf. Shakespeare, Richard I, V.w.41-63; and Lear, 1V.vii
fonew that “mus{f: oft hath such a charm/To n"mke "l:::(lt‘;_‘(f(')dsm:lkdcspcars
srovoke rc; harm™ (Measure for Measure, IV i.14-15) g e
o Samuel, 116.14-23. Cf. Bede, “Musica quadrara " "
(1563 :l. l}uﬂ: amli Isidore, Etymologiae, lllf!n'ii. Y B
W The locus classicus for this incident is Suda, Lexi ol B
theus” Cf, E. Ks gloss to Spenser, October, 37. s
8 De wita Pythagorae, xv, xxv. Cf. Porphyry, De wi
yira F , xv, xxv. Cf. vita Pythagorae, ;
Juan Luis Vives, On Edrwanpn, tr. Foster Watson (Cambrid;;e (.f]:?lir:e P::s:
1913), |} 205; jaanncs. Baptista Bernardus, Seminarium totius pbifa;oph'ﬂe
Aristotelicae et Platonicae, :nd ed. (Lyons, 1599), 11642, See also Stanic
History of philosophy, pp. 533-534; and Frances A. Yates, The French Acai
cmies of the Sixteenth Century (London, 1947), pp. 38-31. Lorenzo in a
srrongly Pythagorean passage of Shakespeare’s Merchant of Venice comments:

Ehc man that hath no music in himself,

Nor is not moved with concord of sweet sounds,

Is fit for treasons, stratagems, and spoils,
(V.i.83-85)

W De musica, 1i. Cf. Celio Caleagnini, Opera (Basle, 1544), p. 330.

e % : :
F:in{ sine causa leTI.JlTl est, omnia quae ex contrariis consisterent, harmonia
'].].l.‘:lf!'l conjungi atque componi. Est enim  harmonia, plurimorum
adunatio, et dissentientium consensio (De aritlmetica, 11.xxxii)

G :
F‘.n;'{_.-f_.'vry of pbu’asapby.. p- 530. .Thc passage in Theon of Smyrna is
“xpositio rerum mathematicarum [1il, tr. Bullialdus 15-16. Cf. Pl
Symposiunt, 187A-C. B L i Al
“‘- P:l)r ma@na{ei tlm Pythagorean Fcomctry in addition to those cited on p.
ii‘_;-‘ d'c :l.3 accil a l‘:‘n. De expetendis . . . rf'bm. m8*-bb1¥; Carolus Bovillus
Im;a 5 ‘ﬁ:qc ic'f';L Gc_ofmcrrm introductorii libri VI" in LeFévre d'Eraples
ductio in libros arithmeticos Boetii et al. (1503); Finé i :
: 4 . i Fine, Protomathesis, fol
49-99; De Bouelles, Geometria (Pari ol iy
Y aris, 1542); Robert Recorde, The
b il $2)3 de, e pathwa
“m:r?:..!edg (London, 1551); Fludd, Urriusque cosmi . . . historia, ".30-!”'}:
o 5:. J. rg]ma[?, Sfcck Geomerry from Thales to Euclid (Dublin 188;;'
- 24-51; Heath, History of Greek Mathemati [ :
s | ‘ Mazl: cs, ligi-169;
(u_'_ulti' Mathematics, pp. 172-215. Wk ERiatn L
ml‘_cﬂccnu?c anthmr.:nc i.s confined to the use of whole numbers, it cannot
i problems whtc_l\ involve an irrational number. Geometry, however
num[:ng lm the medium of continuous quantities, can deal wirth irrarionai
I’\-||1-,C.r vy means of constructed figures. It is likely, in facr, thar the
iﬁml;:bu[c‘?m developed geometry as a result of their inability to work with
rlm!rvnu.m.;ral:_lc:l.s: using arithmetical operations alone. The “Pythagorean”
Hoe |1rtr1llvi1(1 '.U.Cllfll. .l.xlvu) :ml\'uslhy geomerric  construction what is beyond
e ce tl) simple arithmetic. Although today we usually think of the
liimq.IL- can theorem in its algebraic formulation (a®+4 b? ="¢?), the tradi-
o lw': .'-ll*lart,mcnr.of the theorem was a diagram which relates its proof to
n.(_zm est [?n.-.-mh]c arithmetical numbers (see Plate 14)
At ; iscinli 1 toate 1 G H v
‘"-”mu;np;::it\r;:a ;;tr disciplina magnitudinis immobilis, formarumque deseriptio
. ¥ uam uniuscuIus ini 1 i
f""-‘_-‘f’ﬂ.m;h’.u‘m Ilsk_x].qp. oy nusque termini declarari solent (Margarita
“See pp. 78-79, above.
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% De inventoribus Geometriae et vocabulo eius. Geometriae disciplina pri-
mum ab Aegyptiis reperta dicitur, quod, inundante Nilo et omnium pos-
sessionibus limo obductis, initium terrae dividendae per lineas et mensuras
nomen arti dedit. Quae deinde longius acumine sap:cnt:pm.profcctn et
maris et caeli et aeris spatia metiuntur. Nam provocati studio sic cloe emm.",ﬁ
post terrae dimensionem et caeli spatia quaercre: quanto intervallo luna a
terris, a luna sol ipse distaret, et usque ad verticem cacli quanta se mensura
distenderet, sicque intervalla ipsa caeli orbisque ~ambitum per numerum
stadiorum ratione probabili distinxerunt. Sed quia ex terrae dlmen-smn%
haec disciplina coepit, ex initio sui et nomen servavit. Nam geometria de
terra et de mensura nuncupara est. Terra enim Graece ¥ vocatur, nf‘rp‘a:
mensura. Huius disciplinae ars continet in se lineamenta, intervalla, magni-
tudines et figuras, et n figuris dimensiones et numeros (Etymologiae, .z)-,\-,

™7 In addition to other references cited in these paragraphs on the requ]:rj;.
sniir:llsr.l see Timaeus of Locri, De mundi anima, tr. Stanley, History of philoso-
phy, p. 568; Nemesius, T'he nature of mai, tr. George Wither (London, 1635)3
p. 246-247; Reisch, Margarita philosophica (:_58;), pp- 404-4006; C[}ar]es der
goucllcs, Liber de mathematicis corporibus in Liber de mtellectu (Paris, 1510),
fol. 1Bs-102; ibid., 192¥-196%; AgriPpa. Qccnh pbf‘fqmpby, tr. Freake, pp: 25
2553 Finé, Protomathesis, M6¥-N2¥; Pietro Crinito, De bo-ue:m. discipl _
[XMILio] (Basle, 1532), p. 206; Jean Cousin, Livre de perspective (Paris,
1560); Ingpen, Secrets of numbers, 03 Mersenne, L'Harmonie ﬂﬂlﬁ,‘
werselle, pp. 343-344; Stanley, History of pb_:ic_:mpby, p. 5503 Dacier, Life oﬂ
Pythagoras, pp. 72-73; Joannes Albertus Fabricius, Bibliotheea Graeca, 11 vols.
(Hamburg, 1790-1808), L7913 Zeller, Greek Pb‘:!a..fopby, 1.436-438; Leopolé
von Schroeder, Pythagoras und die Inder (Leipzig, 1884), pp- 50-66; qu
Sachs, Die fiinf Platonischen Kdérper (Berlin, 1917); Heath, Hmar).r of 'Gree&-
Mathemuatics, 1.1s8-162; A. E. Taylor, A Commentary on Plato’s Timaeus
(Oxford, 1928), pp. 358-378; Heath, Manual of Greek Mathematics, pp. 106-_-_»,',
100: Thomas, Greek Mathematics, pp. 216-125, 467-479; S. Sambursky, be"q‘
Pbysical World of Late Antiquity (London, 1962), pp. 20-34; Ernst Bindel,
Pythagoras (Stuttgart, 1962), pp- 173-179; and Guthrie, Greek Philosophy,
266-271. N
: 18 Przlclus. Connmentary on Euclid, Book I in Ti}omas, Greek Mathematics,
p- 149. Cf. Francesco Barozzi, Cosmographia (Venice, 1585), hs". i

] have translated all quortations in this paragraph from Harmonices mumat
libri V' (Linz, 1619), Book II, pp. 58-59.

80 “Opin. of Phil.” [ILvi] in Morals, tr. Holland (1603), p. 819.

Bt Ill.fo. ;

82 Eelogae, 1.xxi.

- 'I;'(;:mgslated by Billingsley as Book XV1 of his Euclid, Elements (London,
SRk fol

4 Elements, fol. 319¥-320. {

5 But see Kirchc:. ?’kduimgfa universalis, 1.376-379. Cf. also Andreas Cellarius,
Harmonia macrocosmica (Amsterdam, 1661), p. 79; and John Heydon, The
harmony of the world (London, 1662), pp. 75-76. A

8 Propositum est mihi, Lector, hoc libello demonstrare qudd Creator Opti=
mus maximus, in creatione Mundi huius mobilis, & dispositione Coelorums
ad illa quinque regularia corpora, inde a Pythagora & Platone, ad nos usgllﬁ.--
celebratissima respexerit, atque ad illorum naturam coclorum numerurmy
proportiones, & motuum rationem accommodaverit (p. 6).

o ; cf.|
87 Esp. Book I, pp. 2-22; Book II, pp. 57-—60:_nnd Book V, pp. 180-187. 3
Kc]t]cri: Epitome L?:ronamfae Copernicanae (Linz, 1618), pp. 457 ff. Sce also

140

NUMBERS

Dietrich Mahnke, Uncndf':'cbe Spb.‘z‘rc: :md‘ AH»{:‘::eIptmkt (Hal_Ie. 1937), Pp-
(30-1445 Guralq Holron, “Johannes .kcplcrs Universe: Its Physics and Meta-
hysics.” American Journal of Physics, 24 (1956), 340-351; Bindel, Pythagoras,
s, 185-108; and my article, “Pythagorean Cosmology and the Triumph of
Hciiuccntrisnl" in Le soleil d la renaissance (Presses universitaires de Bruxelles,
1965 ), €sp- PP- 44-52. ‘ :

st For bibliography on this topic, see Conrad Gesner, Pandectae (Zurich, .
1548), fol. 78; Fabianus Justinianus, Index universalis (Rome, 1612), p. 4413
R. A. Peddie, Sf:!;!e;t Index of Bo_okr Published Before 1880 (London, 1933),
“circle squaring”; ibid., Second Serics (London, 1935), and Third Series (Lon-
don, 1939). For secondary materials, see Guido Pancirolli, The History of
Atany Memorable Things Lost (London, 1715), pp. 377-383; Vossius, De uni-
wersae mathesios natura, p. 72, Jean Etienne Montucla, Histoire des recherches
cur la quadrature du cercle (Paris, 1754); Ernest W. Hobson, “Squaring the
Circle™: A History of the Problem (Cambridge Univ. Press, 1o13); Heath,
History of Greek Mathematics, 1.220-235; and Marshall Clagertt, Greek Science
in Antiquity (London, 1957), pp. 183-184.

& De wvita Pythagorae, xviii,

0 The treatise of Giovanni Campano of Novara was edited by Luca Gaurico
and first printed as Tetragonismus idest circuli quadrvatura (Venice, 1503);
that of Nicholas of Cusa was edited by Johann Schoener and was first printed
as De quadratura eiveuli (Nuremhcrg. 1533). The treatise of Charles de Bou-
elles is “Liber de circuli quadratura” in LeFévre d'Etaples, Introductio in libros
arithmeticos Boetii et al. (1503), fol. 85-87"; reprinted as an appendix to Gre-
gor Reisch, Margarita philosophica (Strasbourg, 1515), and later editions. The
work of Oronce Fine is Quadratura cireuli, tandem inventa & clavissimé de-
monstrata et al, (Paris, 1544), and Jean Borrel's treatise is De quadratura circuli
libri dno (Lyons, 1559).

“1On these characteristics of the circle, sce for a representative statement
Agrippa, Ocenlt philesophy, tr. Freake, p- 253

“ Michael Maier, the Rosicrucian, attributes this dicrum to Pythagoras; cf.
De cirenlo physico, quadrato: boc est, aure (Oppenheim, 1616), p. r3. Sir
Thomas Browne formulates it in Latin (Sphaera, cuius centrum ubique, cir-
cumferentia nullibi) and ateributes it to Hermes Trismegistus (Religio Medici
[Lx] and Other Works, ed. L. C. Martin [Oxford, 1064], p- 10). See Martin's
note on this passage, ibid., pp. 290-291, where this definition of God is traced
to a pseudo-Hermetic text ‘,? the vwelfth century, Liber XXIV philosophorim;
ct. Marie-Thérése d'Alverny, “Appendix 1" in Catalogus translationwom et
conmnentariorum: Medieval and Renaissance Latin Translations and Com-
tentaries, Volume 1, ed. Paul O, Kristeller (Catholic Univ. of America Press,
t960), p. 152, For a renaissance explanation of it. see Mersenne, L'Harmonie
tiverselle, pp. 75-76; and Theophilus Gale, Philosopbia generalis (London,
1676), Pp- 41-32. For a modern treatment of it, see Mahnke, Unendliche Sphire,
PP 173-175. For the statement of it which underlies renaissance thought, see
Nlchf_:lus of Cusa as discussed by Ernst Cassirer, The Individual and the Cos-
Mos in Renaissance Philosophy, tr. Mario Domandi (New York, 1964), pp.
728, of, Wirtkower, Arehitectural Principles, p. 25. For the many literary
:l}tlm‘rmns of this morif, see Georges Pouler, The Metamorphoses of the (.'J'rdr:',
- Carley Dawson and Elliote Coleman (Johns Hopkins Press, 1966). John

eydon, another professed Rosicrucian, depicted God geomerrically as a rri-

MNple incamt ATy : !
'gle 'Ib”'hc"l within a circle and defined Him as “the Idea of absolute
Perfection”:

Srmlc antient Philosophers . . . have defined God to be a Globe of Light,
a Cirele whose Centre is every wwhere and Circumference no where, by
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which description certainly nothing ¢lse can be meant, but that the Divir
Essence is every where present with all those Adorable Arrributes of In«
finite and absolutely perfect Goodnesse, Knowledge, and Power

(Harmony of world, pp. 23-24).

8 That the square emblematizes the material world and the circle emblema-
tizes the spiritual world was carried over into human geometry (see p. i
below). A famous drawing by Leonardo da Vinci shows a human figu
inscribed within a square superimposed upon the same figure with outstretch
limbs inscribed within a circle (reproduced, among many places, in Wir
Kower. Architectural Principles, facing p. 12). When the figure is consides
in relation to the cirele, his navel is the center of the diagram; when con-
sidered in relation to the square, his sexual organs fill the central position,
conclusion to be drawn from this visual image is obvious.

4 With these lines Donne begins his ode “Upon_the rranslation of
Psalmes by Sir Philip Sydney, and the Countesse of Pembroke his Sister.”

3 Njicholas of Cusa explains the dichotomy between the intelligible world
and the sensible world in just these terms; of  Cassirer, Individual and Cosmios,
o 2EL
i 95 See Carolus Bovillus (i, de Bouelles), “Liber cubicarionis spherae” in
LeFevre d'Eraples, Introductio in libros arithmeticos Boetii et al. (1503), fol
87*-8¢"; reprinted as an appendix to Gregor Reisch, Margarita philosephica
(Strasbourg, 1515), and later editions.

o See discussion of the rewrad, pp. 158-176, below. :

s Commmentary on Euclid, Book | in Thomas, Greek Mathematics, pp. 173
177. Cf. Plato, Republic, 526D-527C; and Dee, “Marhematicall praeface”
Euclid, Elements, tr. Billingsley, az". '

9 Astronomia est recta lex & regula, suorum corporum magnitudincs
motus considerans., Corpora autem superiora, coclos & astra intelligamus (Mars
garita philosopbica [VILii] [1583], p. 460). Cf. Plato, Republic, 5:8D-E.

100 Republic, 5:0C-D, quoted in Thomas, Greek Matbematics, p. 15.

101 This is the mode of reasoning employed by those scientists of the
hundred years who “filled in” the periodic table of chemical elements.

10t Tempus, solis motus, progressionis mensura (Liber de Platonis definitiotti=
bus in Tamblichus, De mrysteriis et al, tr. Marsilio Ficino [Venice, 14971, Vﬁj
The date of the Liber de Platonis definitionibus is uncertain and may
quite late. The attribution of the text to Speusippus was made by Ficino. F
merly it had circulared under Plato's name.

103 See Diogenes Laertius, VIIL2s. Cf. Plates 20 and 21. For materials
Pythagorean geocentric astronomy in addition to those cited on p. 3
see Martianus Capella, De nuptiis Philologiae et Mercurii, Book VIII; Isid
of Seville, Liber de responsione mundi & astrorum ordinatione (Augsb
1472); Georg Peurbach, Theoricae novae planetarum (Nuremberg, 14747)
Jacques LeFévre d'Eraples, Introductorinm astronomicunt, ed. Jodocus Clich
toveus (Paris, 1517); Franciscus Maurolycus, Cosmographia (Venice, 1543/
Pontus de Tyard, L'Univers (Paris, 1557); Brucker, Historia critica P
losophiae, L.io61-1063; Jean Sylvain Bailly, Histoire de Pastronomie ancien
and ed. (Paris, 1781}, pp. 207-223; Sir George C. Lewis, An Historical Surve
of the Astronomy of the Ancients (London, 1862), pp. 122-136; Pierr€
Duhem, Le systéme du monde, s vols. (Paris, to13-17), lLs-27; Sir Thomas
Heath, Aristarchus of Sawos (Oxford, 1913), pp. 48-51; Baccou, La science
grecque, pp. 125-134; B. L. van der Waerden, Die Astronomie der Pythagoreer
(Amsterdam, 1951): Guthrie, Greek Philosophy, 1.289-295; and Philip, Early
Pythagoreanisnt, pp. 110-122.

104 Agserunt insuper duodecim orbes in coelo esse, & primum quidem &
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remotissimum firmamentum, ubi & summus Deus, cacterique inrelligenti
seaediti Diiy ut vocat Aristoteles, aur secundum ‘P]amncn:l Idc:l-rI . Ll)ge'mdm
septem planetac sequuntur, Saturni, Jovis, Martis, Veneris Mcrr:t;ﬁ} S r:]1_rl &e
[unac, post planetas ignis, mox aér, quem sequitur ac ua, omnit “d;]'s
sybest rcl!_us_. D_upd_ccim orbium firmamentum causa c]s: " ri m-l );h ivcd
quodque illi vicinius, tanto etiam firmius & melius c'sa!:: ":'[3- e
longius '.lh,‘iLllll‘.‘ non ita firma sunt, & usque ad Lunn.m ilit.‘ ulrl:im o s
infra Lunam minime. Necessaric vero omnia mala terra sustinet t(]’u:;l;l:?(;if :
: &

Jdem instar fundi torum mundum sustinet, &
ndi 1 s , & receptacu sessari s
g gl ptaculum necessarium st

(\[vriobiblon [1653], col. 1315). For the ar
yriobi 5 . rangement anets, ¢
e, vib g of the planets, cf.
v Sraruimusque Terram omnino immobilem in medio Universi Coper
picanum igitur omnino rejicimus ({ter exstaticton coeleste, :nd ed. | Herbipoli
16601, P 395 ef, pp. 20-22). Cf. also Alexander Ross i aolich
: ) Alexander Ross, the prominent English
scholar, who in 1646 published The new planet no planet with this Sy
cubititle: “Or, the earth no wandring star; i et il
et e 3 g star; except in the wandring heads of
jalileans . . . B cus his opinion, as erroneous, ridic . i
pious, fully refuted.” 4 R b ke G
1 The names of the planet i iti
The ‘ s are in the genitive si -
nominative orbis, “sphere,” is understood, . R T e
. In the d1.1gr.llm the designation orbis signorum, “the sphere of the zodiacal
5 i are ¢ [ 1 ‘
_llg, h‘l ippearsabove the firmamentuwm stellaon in a misleading fashion
n"-u!';L]_ it applics to the firmamentum stellatiem. ’
2 siven the premise of a geocentric system such as this, the oth i
?u.r-._n.nl spheres make almost an entire revolution from east to west hcfl v ia
iceping with the priviume mobile, b i : = g 5
ving ut nor quite. Mercury : ak
1647165 of a complere revolurinn‘ from {:1th to wle';r real::ﬁ: ‘di(:'r exall}:p]c: nlmlmS
b Al mple ast to wes ay, so that it has a
- [ll‘ H}IL.I‘]‘IH;LIUUH :_)f 1/365 of a revolution in the opposite dircetion from
i'u\n[uliu:}llhft_r 1ereby in effect making in 365 days (one year) a complete
rom west to east. The Moon, to take r
; > ? ) take another exampl
s : . ) east A example, makes
2/ of a complete revolution from east to west each day, so }:!1 .r it ef-
eerively compleres a revolution from west to east in 28 da .}’A d S o
parably for the other celesti o gk Geng ncies
v estial spheres. The cristalline s i
i ther C p 5 cristalline sphere, being neares
& -";fmrmu mobile, is carried farthest by it, and thercErre has thE lon .
I Ilf'l*i)_n revolution in the opposite direction a
togenes Laerti 4 S ;
torihes B hlmqfrnu‘s, d\ Ill.25. See also Alexander Sardus, De rerum inven-
o . ! l.lppr.Lz‘l ed to De moribus ac ritibus gentivon lib. I (Mainz
Thonger b .'\{:p}:-u (('!“ : E: DrcT_\'c_:r, History of the Planetary Systems frm:;
Pyl er (Cam ridge Univ. Press, 1906), pp. 37-40 i
) I. Plavo, Timaeus, 33B. ‘ .
" ;ﬁ' f."f'}a[?n.-; philosephorum, 1.xxix.
S 0bid. Tixii. CF. Ve by A
G thmh\lbt,f}\ ossius, .!)L universae mathesios natura, p. 149,
iy R e placitis philosophorun, 1Lxii, xxiii; Hxiv
or bibliography, s ici (bl = oI
i graphy, see Fabricius, Bibliotheca Graeca, 1.176-181,

-t Jpin, of Phil.” e
bacus, Belowe, X.I\"il\l‘. [MLxiii] in Morals, tr. Holland (1603), p. 821. Cf. Sto-

"Opin. of Phil" e
17 HWl Gr;: Phil." [ILxxx] in Morals, tr. Holland (1603), p. 825,

of Worlg o 1r4.'\.[c§7{)]lcl_\-. "“The Seventeenth-Century Doctrine of a Plurality

) [i-’::;:;:‘ af! Science, 1 (1936), 385-430. See also Marjoric H

i”.v " (1:.!: the Moon ( Northampton, Mass., 1036), passim; Arthur

143 ."‘k'] “-i;’m[:re[\fn \(;b.n_n ofoﬂemg (Harvard Univ, Press, 1936), pp

_ $ i . Munitz, * Tniv any?" wrnal of the

"I-"l’!“:.\ of Tieg £ttt ;3;_”5,m Universe or Many?" Journal of the
Jpenser points the way to undying optimism:

i Il'._lli\'n”.

Linve
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Why then should witlesse man so much misweene
That nothing is, but that which he hath seene?
What if within the Moones faire shining spheare?
What if in every other starre unscenc
Of other worldes he happily should heare?

(Faerie” Queene, 1lproem.3.4-8) I

12 For other epithets applied to the central fire, see Stobaeus:

In the middle at the center Philolaus places fire, which he calls the hearth
of the universe, and the dwelling-place of Jove, and the mother of the gods,
and the altar and the measure of nature. ; ,

Philolaus ignem in medio ad centrum ponit, quem Universi larem vocat,
lovisque domicilium, ac deorum matrem, aramque & mensuram naturae '

(Eclogae |Lxxi], tr. Willem Canter [Antwerp, 15751, - s1). A
120 Cf. Aristotle, Metaphysica, g86a8-g86a14. i
111 Oy the Pythagoreans is a lost work of Aristotle, |
122 Translated in Kirk and Raven, Presocratic Philosopbers, pp. 250-260,

The passage in Aristotle was widely known; sce Dante, 1 convivio, 11Lv.a -

44, and Martin Cortes, The arte of navigation, tr, Richard Eden (London,

1561), fol, 8.
123 40pin, of Phil.” [1Lxi] in Morals, tr. Holland (1603), p. 8305 cf. ibidy;

I11.x1ii. 1
124 4| Philolaus] was the first to declare that the earth moves in a cir

(Diogenes Laertius, V1I1.85). For an imaginative modern analysis of Philolau

system, see George B. Burch, “The Counter-Farth,” Osiris, t1 (1954), 267

204 :

126 For materials on Pythagorean heliocentric astronomy, see Vossius, De

universae miathesios matura, p. 150; Stanley, History of philesophy, pp: 5 '

s37: Bailly, L'Astronomie ancienne, pp. 219-221, 446; Brucker, Historia criti
philosophiae, L.i136-1150; Chaigner, Pythagore, l213-254; Gomperz, Greek

Thinkers, larz-117; Heath, Agr?smrfbm. P. 94-120; Duhem, Systéme du

monde, 1.11-21; Heath, History of Greek A athematics, 1.162-165; Frank, Plato

und die sogenannten Pytbagoreer. pp. 207-209; Cherniss, Aristotle’s Critici
pp- 197-200, 393-3974 Baccou, Scienice grecque, pp. 237-246; Antonie Pannckoek;
History of Astronomy (London, 1961), pp. 100-101; Stephen Toulmin and

June Goodfield, The Fabric of the Heavens (London, 1961), pp- 72-74% Bur-

kert, Weisheit und Wissenschaft, pp. 315-3353 and Guthrie, Greek Philosophyy

l.282-280. B
126 See Academica priora, xxxix. Cf. Diogenes Laertius, VIILSs.
17 Plutarch, De placitis philosophorum, NLxiil.

128 Fol. 3¥—4. translated in Dorothy Stimson, The Gradual Acceptance of the

Copernican Theory of the Universe (Hanover, N.H., 1917), pp- 111=112. 0
120 See my article, “Pythagorean Cosmology and Triumph of Heliocentrism,”

esp. pp. 39-43.

190 Manilius, The sphere, tr. Sherburne (London, 1675), pp- 132-133. L
W For examples of those who saw Copernicus as reviver of the Pythags
orean system, sec Johann Kepler, Mysteriunt cosmographicun (‘Tiibingens

1506), A1Y; Didacus & Stunica, “An Abstract . . . in Mathematical collect ons

and translations, tr. Thomas Salusbury, 2 vols. (London, 1661), 1.468; Paolo

Antonio Foscarini, “An Epistle . . )" in ibid., La73; Galileo Galilei, Dialogué

Concerning the Two Chief Waorld Systens, tr. Srillman Drake (Univ. of

California Press, 1062), p. 3413 Antonius Deusingius, De vere systeunmate nnar

dissertatio mathematica (Amsterdam, 1643), pp- 4-53 Ismacl Bullialdus, /-l_'f.‘_"'

tronomia philolaica (Paris, 1645), p. 163 Picrre Gassendi, Institutio astrononica
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(Paris, 1647), pp. 155-156; Joseph Moxon, A4 tutor to astronomie and geog-
raphie (London, 1659), Ap )F[‘Idlx. pp- 23-24, 35; Kircher, Iter exstaticum
coeleste; p- 38 and Smnley_. istory of philosophy, p. 537. The classic study of
this thesis 18 E. ﬁ: Burtt, The Metaphysical Foundations of Modern Physical
Science (New York, 1932), esp. pp. 37-44; see also Mahnke, Unendliche
Sphire, pp. 127-129; Thomas W. Africa, “Copernicus’ Relation to Aristarchus
and P)'tixagorai.‘ Is{s, 52 (1961), 403-400; and Edward Rosen, “Was Copernicus
3 p}-[hag(;{c:i{:rj’ Isis, 53 (1962), 504-509.
142 Gee F. R. Johnson and S. V. Larkey, “Thomas Digges, the C i

System, and ttle Idea of the Infinity of the Universe i%gl_r:j'é 5 Hgfzf;?g]f;g
Library Bulletin, 5 (1934), 69-117. ‘
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Cosmos

Next to the theory of numbers, the belief in cosmos is the tene_:{_;j !
which has been most closely associated with the Pythagorean school
from its beginning. The one follows direetly from the other, of
course. If numbers are the ultimate constituents of reality which™
served as archetypes in the mind of the creating deity, then the
creation must be ordered according to number.' Since the divine
plan was conceived and executed by a rational godhead, xl:s
physical extension will demonstrate pervasive reason through th ]
forms and relationships that comprise its structure. I'he concept o ‘
cosmos was devised to express this doctrine, and credic for thé‘
concept was invariably given to Pythagoras. 8

Pythagoras, as we have seen, invented the word «bopos.* B
Plutarch’s account: “Pythagoras was the first who called
Roundle that containeth and comprehendeth all, to wit, the Wor d,
xbouov: for the orderly digestion observed therein.” * Diogen
Laertius cites another ﬁuthorit_\-'. now lost, to give weight to 1
testimony about the origin of the word: “The same Auth
IF::\'nril{us] also tells us, that this Pythagoras was the first €
gave the name of kéouos to the whole Circumference of the Uni=
verse, to signify the Ornamental structure of it.”* :

The meaning of the word cosmos is complex, as we might expect
of so inclusive a term, and Plutarch and Diogenes Laertius cach
suggests a component part. Plutarch speaks of the “orderly d
gestion” which it signifies—that is, the way it organizes the cndlf.'sg
variety of the world in a systematic arrangement. Diogenes Lacrtius
stresses the “ornamental structure” implied by the word—not Just.
orderly design, but also beauty. Photius insists upon the same
enriched mc%ning for cosmos: “Pythagoras was the ‘ﬁrst to na
the heaven kbopos, because it is perfect, and is cmhc!ll_shcd with
living creatures and with beautiful signs.”* The notions of reg :
larity and gracefulness, then, were integral to the cnncc:pt
cosmos, as the renaissance well knew. In his first chapter, ¢ W_hal_
is the world?” (Quid mundus), the author of a mid-sixteenth=
century cosmography makes this asserrion:
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For the first time Pythagoras called this universal boundary of
all things xéauos, from the harmonious mixing and indeed the
most beautiful arrangement by which it was set forth by God,
the supreme artisan. For xéouos means the coagmcuta-rinn of
things, disposed beautifully and well-ordered.’

I'he conception of cosmos clearly intends an organic whole which
incorporates all the items of nature in a single scheme that is both
orderly and beautiful. It conveys the notion of umiverse in its
literal sense—"all things turning in unison,” from L. waus,
“ane” + versus, past participle of vertere, “to turn about.” Finally,
it operates on both the conceptual level as the universal plan in
the mind of God and on the material level as a physical system
controlling sense-perceived nature. :

The notion of cosmos can be expressed in various ways, as we
shall see. Generally speaking, however, it comes down to two
dominant motifs, which are quite distinet though interrelated. In
one motif, cosmos is the reconciliation of opposites, concordia
discors, a reconciliation in which the items retain their autonomous
wentity though they function coordinately or harmoniously in a
stable system. The other motif postulates cosmos as a unity arising
out of a multeity, e pluribus unum, a condition which subjugates,
even sublimares, the individual items, so that the parts exist only as
components of a larger whole. The first motif, the reconciliation of
opposites, we may regard as an arithmetical or a geometrical op-
eration, where the quantities (multitudes or magnitudes) are con-
sidered per se, primarily in rclation to themselves. The second
motif, unity out of multeity, we may regard as a musical or an
:t\_rrnnmnicn! operation, where the quantities (stationary or mo-
bile) are seen primarily in relation to one another. Nevertheless,
though the two motifs can be distinguished one from the other,
they are interrelated. For unity to arise from multeity and be
stable, all the items of multeity—indeed, the infinity of possibilities
—Mmuse be incorporated in the final summation, and therefore op-
Posites must be reconciled in the resultant unity. Cosmos is all-
nclusive, exhaustive, Tt submits to expression by two motifs, how-
over, because either the whole or its parts may be stipulated as its
|1|TI.IH'.1TC being. Cosmos comprises both synthesis and analysis.

l)nring the renaissance, as at most times in our intellectual history,
Thc longing for order was so strong that the belief in cosmos pe}-
“sted despite all evidence to the contrary. The orthodox cosmology
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retained adherents because it was customary and optimistic. Thed
alternative, an infinite universe, is largely unknowable and un-
redictable—it cannot be neatly ordered. A celestial system that';:
surrounds carth with boundless space makes no provision for
heaven. It provides no place where we can attach the golden
chain, no watchtower for the eye of providence. It is chaos come
again. Robert Recorde, probably the most advanced scientist
n;id-sixtccnth—ccntur_v England. was acquaintcd with Copernicus®
work and with the Pythagorean authorities on heliocentrism whom
Copernicus cites; in his textbook on astronomy, in fact, Recorde
makes one of the carliest references to the Copernican hypothesis,
But Recorde continued to hold tenaciously to a geocentric uni=
verse: “As for the quietnes of the earth 1 neede not to spendg_';
anye tyme in prooving of it, syth that opinion is so firmelye fixed
in moste mennes headdes, thar they accompt it mere madnes to
bring the question in doubt.” T Almost a century later—after Tycho,
after Kepler, even after Galileo—David Person (a “Gentleman”
“Loghlands in Scotland,” says the title page of his Varieties) can
yet assert with confidence: “The heaven doth rolle still about
this earth, . . . which (whatsoever fond conceit Copernicus ha”cﬂ
concerning the motion of it) yet remaineth firme and immnvable.":_-*j
With reason—or otherwise—renaissance thinkers sought to preserve
the comfortable notion of cosmos.
And with increasing insistence and ingenuity the dogma oﬁ
cosmos was proclaimed. The science of astrology, which presup=
poses the interrelationship of all things in our world and cslpccmlly::-
the interaction of planets and humans, was never more widely or
fervidly practised than it was in the late renaissance. The scit.:ncc of
alchemy was developed to its highest level of snphisticntngn, 50
that seven stages were delineated for the opus, corrcspondmg to
the successive psycho-religious states of the alchemist as he sougl'\_:
the perfection of a microcosm.” There was a spate of essays il
hexaemeral literature, the traditional paraphrase of the Book of3
Genesis—to name a few of the most prominent: Pico della MI-;]f
randola’s Heptaplus, Tasso’s Le sette giornate, Saluste du Bartas
La sepmaine—all of which painstakingly explain creation to pre=s
serve its continuity and comprehensivencss as a chronicle of cosmos. -
In the face of strange new worlds, there were cqually strarllg_?efl
socicties—the Rosicrucians and later the Freemasons come im-
mediately to mind., But these mew societies were dedicated to
pcrpctu:;tiun of the old belief in an animistic universe expresse
in symbols which are often esoteric to the point of requiring
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mystical faith. When a tradition is threatened, its most devoted
advocates appear; and the more the tradition is venerared, the more
ardent its apologists. So was it with the doctrine of cosmos.

In the renaissance the conception of cosmos, whether concordia
discors or e pluribus unum, was articulated in a variety of ways.
Aany metaphors which had flourished from earliest times con-
rinued in use to convey the idea of universal order: the golden
chain by which the earth depends from heaven, the providential
eve of God the caretaker, the cosmic dance of the elements and
slanets, the angelic hierarchies or the cohorts of gnomes and sylphs
and ondines and salamanders, the world as an organism with b.odily
parts and a soul, the sun in his annual journey through the signs
of the zodiac, the eight-chorded lyre of Pythagoras. Morecover,
yoets were free to devise their own metaphors for cosmos—for
example, Homer in the Iliad encompasses all of human experience
within the orb of Achilles’ shield (XVIIlL478-608), and Spenser
in The Faerie Queene projects the court of Gloriana as a frame-
work wherein cach knight can exemplify his partial virtue to be
subsumed in the inclusive virtue of Prince Arthur. Reassurance that
order and justice prevail is a constant need in human affairs, and
therefore a perennial theme in literature,

The idea of cosmos was articulated with the greatest clarity,
however, in terms of the quadrivial disciplines. It is not surprising,
of course, that mathematics lent itself to the explication of uni-
\-_crsn! order since both the quadrivium and the idea of cosmos de-
rived 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 u_niﬁcd infinite. Cosmos is therefore best expressed in terms of
the t‘nur mathematical disciplines, and it is formulated with in-
creasing degrees of sophistication as we proceed from arithmetic
to ?msic and geometry and finally to astronomy.

Since arithmetic is the study of quantity as an aggregate of units,
;];r\.ﬁtﬂtc‘:ncnr’[::fl cosmos in terms of arithmetirf must consequently
cr=[1.~,-;q£.1:1 i*:t ole Emmb‘crs. The num[.)cr 1, indivisible and self-
o \ﬂ”m,vs. dt"c].n:chcnta;wc of cosmos itself. ‘Thc number 2, holw-

Cc;u-din I- mn;m.n.n aln tlhcrltifnre the cstabllslnnerlt of contraries.
B o Cﬁmmr' ristotle, the ytl*!agorcaps had-de_lmeated a series

: aries in cnrrcspondmg pairs: “Limit and the Un-
andrr],;ll‘n:'_:ldcd ;1{1d Evc:il, \Uni't_y and Rluraliry, Right and Ll‘.:ft‘ Male

ol G:D :l:st an ;flntmn, Straight and Crooked, l].lghr and

8; od and Evil, Square and Oblong.” ™ A pair of con-
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traries placed in opposition, however, do not submit to synthesis,
The simplest statement of cosmos, in fact, requires at least three
terms to permit an organic relationship berween component parts,
Put another way, 3 is the first number with spatial dimension, since
the number 2 produces only a line ., which does not
permit internal organization. Put still another way, 1 is the monad;
which is the principle of number rather than a number itself:
2 is the dyad, which represents the porential for extension but is
no number itself; 3, therefore, is the first number with beginning,
middle, and end. Arithmetic had specified ways of ordering three =
numbers—in technical parlance, of placing a mean between two
extremes.”” A mean—whether arithmetical, geometrical, or hars
monic—brought the two extremes into a systematic rclnrionship;.:.
It reconciled two opposites.™ {8

Because of this pattern of a mean between two extremes, it was

enerally assumed that pairs of contraries were necessary for
cosmos. Ocellus of Lucania, for example, argues that three cond
tions are required for our extended universe to be coherent: _‘
presence of passive matter, the presence of contrarieties, and the
presence of active forms. He explains why the contrarieties
essential to order:

The second thing which is necessary, is the existence of con:
trarietics, in order that mutations and changes in quality might
be effected, matter for this purpose receiving passive qualities,
and an aptitude to the participation of forms. Contraricty is also =
necessary, in order that powers, which are naturally mutualljg'@
repugnant, may not finally vanquish, or be vanquished by, each
other. But these powers are the hot and the cold, the dry ““‘i‘!‘
the moist.”

When Macrobius needed to explain this point, he cited the Timaeus:

We know, according to Plato (that is, according to the sanctu=
ary of truth itself), that those bodies alone are closely held to=

gether which have a mean interposed between extremes to.
FIJ

create a strong bond.™ ]
|

The number 3 represents cosmos because the middle term can be )
mean relating two extremes, and therefore it is a model for the:
reconciliation of opposites. Louis LeRoy applies the pattern to the
universe at large in a chapter entitled, “How all things in the

. . 1 ¥
world are tempered and conserved by unlike, and contrarie things
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In like maner is the Earth, and every other thing in the world
wmpcrcd and conserved by things of dislike and contrarie quali-
tie. It is not then without cause, that nature is so desirous of
contraries, making of them, all decency, and beautie; not of
things which are of like nature. This kind of tempering is the
cause, that such things as before were divers and different, do
accord and agree together, to establish, intertain, and cn1bt;[lisl1
one an other, the contrarietie, becomming unitie; and the discord
concord; the enmitie amitie; and contel;tion covenant,®

Discord, then, or at least dissimilarity, is a necessary condition for
cosmos, as the number 3 demonstrates. ’

The concept of cosmos was implied not only by the number 3
hur it unfolded also from the number 4. Four is the first numbc;
to produce a solid figure, a pyramid with triangular sides.”® It is the
first number to generate a three-dimensional form, thereby ex-
hausting the possibilities of physical extension in our world. As
corroborative evidence that 4 is the number of cosmos, there are
only four elements,

Moreover—and this is the clincher—4 is genetrix of the decad;
the sum of its component parts equals 10. We are most likely to
express this fact by an arithmetical equation: 1 +2 4 3 + 4 = 10.
l'h-c Pythagoreans, however, expressed it by
a figure composed of points. This ﬁuurc~m",
as the Pythagoreans would say, “number”—
reveals the special rclntitmshib between the
deead and the tetrad and the monad, how each . & ® s
flows to the others. It was called the rerpaxris in Greek and the
quaternion in Latin, and was treated with utmost reverence, as
Plutarch reports: ‘

He [Pythagoras| thought that the Denarie or Ten, was the
absolute nature and perfection of numbers; for that all men, as
“-L..” Girecks as Barbarians, count untill ten, and when thcy, be
r}m‘hcr come, they returne backe againe unto unitie: over and
lf:.:;mdcs hee .S:litl: That all the power of ten, consisted within
I::I:;‘iir‘ll:md m‘ a]qua.rcnmrie; t.he reason is thisf that if a man
b .“ tmc: and reckon on still, numbring upright unto foure,
”L shall make up ten; surpasse he once the quaternarie, he is
::;:lrfci:c;;a:.d }:h’c denarie . . . insomuch as n.umbcr collected by
i fuﬁ;-c :-]Tt m' ten; bur the force and puissance thereof licth

" The Py thagoreans therefore were wont to sweare by
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the quaternaric or number of foure, which they held to be the
greatest oath that they could take.”

lamblichus concurs that the tetractys was the sacred symbol by
which Pythagoreans sealed their oaths. Although ourt of deference
they refrained from swearing by Pythagoras himself, they invoked
the authority of the master by citing the symbol of cosmos which

he had devised:

I swear by him who the tetractys found
Whence all our wisdom springs, and which conrains
Perennial Nature's fountain, cause, and root."

Hierocles argues that by calling upon the tetractys a Pythagorean
“cnters into the very Foundation of Theology, and manifestly
demonstrates that the Quaternion, or Number of Four, which
the Source of the Erernal Order of the World, is nothing el
than God himself, who has created all things.” ** The tetractys was
held in such reverence by so many, in fact, that syncretists at:
tempted to associate it with the sacred symbols of other religion
TIamblichus early identified it with the oracle at Delphi (De wita
Pythagorae, xviii), while Johann Reuchlin saw it as the tetragra
maton, J[e]h[o]v[alh, the four-lettered name of God among the
Hebrews.* Christian apologists soon noted that the tetractys is an‘l
equilateral triangle and used it as a symbol of the Trinity (see
Plates 40 and 43). '8
Hicrocles in his Commmentarius in carmii
mental importance of the tetractys:

In a word, all things are comprised in the QU.—\TF.RNARY‘_'
Flements, Numbers, seasons of the Year, and ages of Life. Neither
can you name any thing which does not depend upon the
QUATERNARY as its root and foundation. For as we said
before, the QUATERNARY is the Producer and Cause of the'}"
Universe, the intelligible God, and the Author of the heavenly
and sensible Gods.™ ]

na aurea stresses the funda=

Drawing from the same tradition as Hierocles, Theon of Smyrna
enumerates ten categories of being which are nrganizcd ;wcordin'g___}
to a quadripartite system (incidentally, pointing out also the
interdependence of the numbers 10 and 4):

Numbers: 1, 2, 3, 4.
Magnitudes: point, line, surface (i.e., triangle), solid (i.e:; PYm’I
mid).

COSNOS

Simple Bodies: fire, air, water, earth.

Figures of Simple Bodies: pyramid, octahedron, icosahedron,
cube.

Living Things: seed, growth in length, in breadth, in thickness.

Societies: man, village, city, nation.

Faculties: reason, knowledge, opinion, sensation.

Parts of the Living Creature: body and the three parts of soul.

Seasons of the Year: spring, summer, autumn, winter.

Ages: infancy, vouth, manhood, old age.*

After such statements by Hierocles and Theon, it became fashion-
able to list sets of things governed by the number 4. Symphorien
Champier, for example, a prnliﬁc polymath of Lyons in the early
sivteenth century, applied the principle of the tetractys to the
various fields of learning. In a chapter heading, he asserts: “In
every discipline, according to the Platonists, there are four basic
principles”; and then he documents this claim:

There are four basic principles in metaphysics: essence, being,
power, and motion. There are four in mathematics: the point,
the line, the plane figure, and the solid. There are four in
physics: the seminal power of nature, the natural burgeoning, the
mature form, and the fully completed.” )

In each instance, Champier progresses by steps from potential to
i;cr1|:11ir}‘. William Lilly, a seventeenth-century English polymath,
IS even more expansive in his enthusiastic praise for the number 4
gathering together a long list of quadripartite sets:

I'he Pythagorians call it the perpetuall fountain of nature: for
there are four degrees in the scale of nature, viz. to be, to live, to
be sensible, to understand. There are four motions in narure, viz.
:1.\:‘(~cntlct1r, descendent, going forward, circular. There are four
Corners in the heaven, viz. rising, falling, the midle of the heaven,
:ll_ul rhc bottome of it. There are four Elements under Heaven,
iz, Fire, Aire, Water, and Earth; according to these there are
four triplicities in Heaven: There are four firse qualities under the
Heaven, wiz. Cold, Heat, Driness, and Moystness, from these are
the four Humours, Blood, Flegm, Choljer, Melancholy. Also
the vear is divided into four parts, which are the Spring, Summer,
Alvltumn, and Winter; also the wind is divided into FEastern,
\)\ estern, Northern, and Southern, There are also four rivers of
Paradise, and so many infernall.**
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There is literally no limit to the number of systems based on the =
number 4. Plate 25 shows the list compiled by Heinrich Cornelius b
Agrippa, in a mood of credulousness rather than skepticism.* '
Another number which represented cosmos in the arithmetical
fashion is 12, which of course may be considered as mcrcly 2.
suphisticatinn of 4.*° Just as there are 4 seasons, for example, thcre:"
are 12 months, each season comprising 3 months. Or there are the
12 signs of the zodiac.*” But these configurations of the number y2 =
return upon themselves, perfecting a circle, and therefore we are
now within the province of geometry rather than arithmetic. The =
number 12 was also represented by one of the five regular solids,
the dodecahedron. While each of the other rcgulnr solids was
identified with one of the four elements, this geometrical ﬁguref \
with twelve equal pcnmgnnnl faces was taken as a symbol of the '\
universe in its entirety. Again, 12 was the number of cosmos,™ )
A visual depiction of how 12 represents cosmos is offered in
Plate 26, an illustration for the chapter on “Time” in Bartholo- |
macus Anglicus’ De proprietatibus rerum (Lyons, 1485).* Around
the outer edge are the signs of the zodiac arranged in a circle.
Next are the 12 months, each rcprcscntcd by an appropriate occu
pation, which continue in cycles without beginning or end. The
indication that this is a diagram of cosmos comes most evidently
in the circle at the center. There a lady with flowers sits bcneatﬂ:,'
green trees and a gentleman sits beside a fire beneath barren trees.
The two half circles clearly contrast, yet complement one another
exactly, and together form a perfect circle. The number 12 has been
reduced to a reconciliation of two opposites: female/summer and
male/winter. Out of the multeity 12 comes the complete unit, one.
year, which integrates the disparate parts into 2 single whole. .
The discipline of music, which by definition depends upon rela-'l
tionships between whole numbers, provides a natural expression Of
cosmos. The diapason is a precisely delineated unit composed of -
discrete parts which are harmoniously arranged in a fixed order.
Each part expressly relates to every other part and makes a distinct
contribution to the whole. Moreover, the diapason, which repre=
sents the 2 : 1 proportion, can be repeated an infinite numbcx" ;
times along the open-ended continuum of sound—the proportions:
3:1,4:1,5:1 and so forth ad infinitum are possible—so musi¢:
provides a convenient way of relating the finite to the infinite, OF
better yet, of knowing the infinite through the finite. _-
One mathematical fact makes music a particularly apt discipline
to demonstrate the reconciliation of opposites. The diapason cannof.

\
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26.. Tha-civi : j
» 1 -’Jf signs of the zodiac and the twelve months arranged in
¥ cosnne pattern

:‘\‘\Jl\lc outermost circle are the signs of the zodiac. Next are the
midd]L- nlmnths. each represented by an appropriate activity. In the
5]’]1.(:1"-_‘~t he hemisphere containing the female figure conjoins the hemi-
. u«i: Ctj!llmlnlng the male figure to suggest the same self-sufficient syn-
S of two contraries symbolized h}"thc alchemical hermaphrodire.
continued use of this diagram, see The kalendayr of the shyppars

B aris, 1503 ), he", and later editions.
artholomaeus Anglicus, De proprietatibus rerum (Lyons, 1485), Rs.
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]
be evenly divided. It expresses the proportion 2 : 1, and no mathe.ar-
matical mean of any sort can be inserted between these two num-
bers. The diapason can, however, be divided by the interval of =
cither the diatesseron (the harmonic mean, 8, inserted between 6
and 12) or the diapente (the arithmetical mean, o, inserted bcn.!.rct»,ﬁf
6 and 12.) In either instance, the result, though comprised of un~
equal parts, is harmonious. In consequence, the diapason can be
said to reconcile the inevitably dissimilar, and therefore music is a
demonstration of cosmos. Gafori, shown lecturing to students in.
the frontispicce to his De harmonia musicorum instrumentorum
opus (Milan, 1518), makes the classic statement of this motif:
Harmonia est discordia concors. ";

The concept of cosmos could also be cxprcsscd in the continuou§§|
quantities characteristic of geometry, as we have seen when the
number 12 takes the form of a circle composed of the zndiacg[,
signs or of the twelve months. In somewhat the same vein, theﬁ
expression of cosmos was sometimes achieved by a rather simplistic
juxtaposition of geometric forms, each with its own symbolic i {
tention. The total statement is then a summation of finite parts, each
adding its bit of meaning to the whole. Plate 27 is an example of
this sort of cosmic geometry. The diagram, a composite of several
geometrical figures, each with its individual meaning, is labeled “A’
Pythagorean Emblem of the Universe.” A

However, the configuration for cosmos which was most in=
genious and most common—indeed, almost synonymous with the
term—was the tetrad, a geometrical interpretation of the number 4.
Basically, the scheme is an arrangement of two pairs of opposites
in a stable system—for example, hot-cold and moist-dry, or fire-
water and earth-air, or choleric-phlegmatic and melancholy=
sanguine. To speak mathematically, we can make two extremes
harmonious—that is, reconciled in a continuum—by placing &
mean between them. Two sets of extremes, however, require two:
means to be reconciled, but then the system is thoroughly durable.
Devising such a scheme for cosmos was recognized as a Pythagorean
achievement of prime importance. Hierocles declared: “The Cl}i'igé;
of his [Pythagoras’| Precepts was the Knowledge of the Quaternion
that created all things.”* John Hall translated the last phrase 'ﬁSr
“the Creative Tetrad,” and John Norris as “the All-productive
Quaternary,” ** with reference of course to the tetractys, the figure
which related the monad to the limiting decad through the num:-:
ber 4.
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27. “A Pythagorean emblem of the universe”

Viarious geometrical forms with symbolic significance are conjoined
i a cumularive fashion to produce a diagram of the universe in its
entirety. Ar the top is a circle (1) representing the archerypal idea of
the universe in the mind of Jehovah, Who is infinite and absolutely
good, This archetypal idea is extended to a lower level of existence in
Eht clementary world, represented by the lower circle, which is partly
:II_?%H:rllcul (Il) and p:ﬂ:ﬂ)' etherial (II.I}, but also partly composed of
}1L four elements (IV). This world is good, but finite. The circle of
rtl:i j’ii'1“:“‘3"."_“;"f-1rld is further reduced to a triangle in the middle of
P;;r-,u-('.ﬁ.r'““j'.}“ ith mercury, salt, and sulphur (the three clements in the
ety n'f.":| 0 reme) assigned to its corners. Disposed through the lower
U:l:rla) {‘-‘l]l-*: trllanglc are beasts, stones, ntmnsphclrlc phc::lomcna (me-
i"f'nlu;ililrl \I .P ﬁnt*- merals, nm_i fish. In a small circle at its center, re-
\t'm-un-\- L.III_'-!}- t._lru:l:}t‘ perfection of the macrocosm, rests man. The
the trilq‘n‘:] “‘:E‘Lt,),nrafﬂ the angels and the stars, occupy Fhe portion of
il 'r-b ¢ ," (J?L h:n_1. At the very bntr_um of this diagram a rec-
-'ﬂF;‘n Cfiprcf,ents t!le. infernal region, wh.:ch encompasses chaos and
Sitag, ks ‘:0-:' C(Jr&tzilr'}h f]ir!:i.f storms, the void, darkness, and the abyss.
the p-erfg:éwme h);\ a half-circle to show his enormous deviation from
to the dnn whic he once possessed, is absolurely evil, in contrast
goodness of Jehovah.

(fllsae‘l“ Roslinus, De opere dei creationis seu de mundo bypotheses
rankfurr, 159 Al
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As we have noted, 4 is the proper number for cosmos because
it is the first number with three-dimensional extension; geomet-
rically speaking, it is the smallest number by which the full range =
of ph_\'sical extension can be represcntcd. The plainest verbal state-

ment of the tetrad was also a commonplace: “All things are born :

from hot, cold, moist, and dry.”* The intent, quite simply, was to
arrange these four basic qualities in such a way as to explain the
generation of the four elements—to demonstrate the autonomous
existence of the elements and yet to allow their transmutation one
into another. The four elements were regularly depicted in a

ph_\'sicul context, of course, as stratified lay

system, with earth, the absolutely heavy, at the bottom, then water |

and air, and fire, the absolutely light, att
tetrad, however, prm'idcs an arrangement of the clements to reveal '\
the conceptual basis for their re
gcun'wrricnl expression of the idea of cosmos.
Plato patiently explains the mathematics of the tetrad in t
Timaeus (31B-32C). In the beginning, he says, God (0ebs) started
to construct the body (od@pa) of the universe (war) from fire and
earth—from fire to give his creation visibility and from earth to give
it solidity and consequent tangibleness. But two items cannot
maintain the cohesion necessary
mediary to act as bonding agent:

It is not possible that two things alone should be conjoined with= '

out a third; for there must needs be some intermediary bond to
connect the two. And the fairest of bonds is that which most
erfectly unites into one both itself and the things which it

binds together; and to effect this in the fairest manner is the

natural property of proportion (avaloyia). For whenever the
middle term of any three numbers, cubic or square, 1§ such that

as the first term is to it, SO is it to the last term,—and again.'-

conversely, as the last term is to the middle, so is t

the last, while the first and last become in turn middle terms, an€

the necessary consequenc
changeable, and being interchangeable they all form a unity.

The mathematics of proportion are operative here. A mean is
placed between two extremes to produce a conciliation of dis
parates.” This operation would suffice if only three terms were
involved, if a plane figure were adequate to delincate the universe.
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he middle to
the first—then the middle term becomes in turn the first and__' i

-ers in an Aristotelian

he top (see Plate 21). The

for cosmos without an inter= =

lationships. The tetrad is the simplest

¢ will be that all the rerms arc inter=AN.

COSMNOS

But of course it is necessary to organize four terms to justify its
full-bodied extension as a solid with volume: R

Now if the body of the All had had to come into exist

plane surface, having no depth, one middle term -wo'::;:i?chﬂs.ﬂ
,;mﬁcgd‘m bind together both itself and its fellow-terms; ;‘e
now it Is otherwise: for it behoved it to be solid of sha e' u(;
what brings solids into unison is never one middle terrrr: ::l?:n
but always two. Thus it was that in the midst between fire “;
earth God set water and air, and having bestowed upon therr::“
far as possible a like ratio (Aéyos) one towards annthe[:'—air bci:o
to water as fire to air, and water being to earth as air to watcg
—he joined together and constructed a Heaven (évpavés ) vis'blr‘
and tangible. v

Between fire and earth—his starting materials, and incidentally the
tWo extremes .in the physicn] arrangement of ciemcnts—Gm.i laced
two means, air and water. Two interlocking series of thrccpterms
each were consequently devised:
fire : air = air : water
air ; water = water : earth
.". fire : air = air ; water = water : earth

1; thl; way, as Bede cxpiams in his “De natura rerum” (see Plate
;\.\_)r. the II;\\'U extremes of fire and carth are reconciled in a four-part
system. Plato concludes his exposition in the Timaeus:

For t].\Ch’C reasons and out of these materials, such in kind and
i{;ur in number, the body of the Cosmos was harmonized
Cn;z;ha?;::) T)_v d[?r.nportinn (&m)\wifu) and brought into exist-
. - These conditions sc.cur.ed fn'r it Amity (¢rMias), so that

ng united in identity with itself it became indissoluble by any
agent other than Him who had bound it together. ey

1::::\[\ n:lllrrm::;f r:ur]nf. t?lspnr:.itcncss. st:.lhi!it_v out of diversity, and
o find qtm{luhrtf'lr}.. This s_\'nthe.‘;l.s is achieved, according to
B rhc. c.lcmtg t (Ilr\\llf'd mathf:mntlc?l manner. The bonds be-
idiada cnr}i arc simple arithmetical means.

i mcrc. .]i::;:l:‘ rfmrc to the tetrad than that, however, more
Sy g .n-r;, .1rrangcm‘cnt of the elements. What is needed, of
agad élc!;lggcm}:nt whereby each element relates directly to
e e mm-cl t. Sl(ll:lc wnu]‘d expect, the resultant system is
R gy Gl complex, but seill m:dcrly and symmetrical. The

p in articulation of the tetrad is to ascribe the relationship
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18. The four elements arranged in arithmetical progression

which Bede cites from the Tii.meuﬁ'
(32A-B, quoted on p. 160). Fife and earth, the physical extremes in the“‘ d
extended universe, are “inmediate”; they cannot be related by a means
But fire and water are “mediate,” and so are air and earth—that 35,
each pair can be related by a mean. By these two 1nterlock|rég pﬂl}_‘-
gressions with the resultant two means, the extremes of fire al:tﬁ ;art g
though “inmediate,” can nonetheless be incorporated into a unifie SyS-
tm'nl:hc adjectives in each circle are qualities of that particular elementy
for example, fire is hot, dry, tenuous, mobile, anld sharp. o
The numbers above each element are more difficult to explain.
number 8 above fire is the cube of 2 (2 x 2 x 2), the limir of the EV_CU:' J
progression in the Platonic lambda (see pp. 210-211). The number :s?'-
above earth is the cube of 3 (3 x 3 x 3), the limit of the odd progr
sion in the Platonic lambda. Fire and earth, of course, are the two ex=
tremes in this arrangement. The number 12 above air represents ﬁ
mean, derived by 2 x 2 x 3. The number 18 above water represents an-

other mean, derived by 3 x 3 x 2.

This diagram illustrates a passage

Bede, “De natura rerum” in Opera, 8 vols. (Basle, 1563), ILs.

COSNOS

berween adjacent elements not to mathematical proportion, but
rather to the sharing of a common quality. For example, in the
series air @ awater = water . earth, air and water share the quality
“moist,” while water and earth share the quality “cold.” When the
elements are plotted to demonstrate

this sharing of qualities, a circular fig-

are results. It is immediately apparent e

here that contraries are placed oppo- cold dry
site one another in this scheme. In fact, \

EARTH

every pair of schematic opposites is a WATER FIRE
pair of natural contraries as well: fire )
and water, earth and air, dry and o hoh

moist, hot and cold. In consequence,

hetween each pair of contraries there AIR
is an outward thrust which tends to
disrupt the system—what Empedocles
described as a primordial hate. By
EARTH

sharing qualities, however, the ele- F . %
ments build up a force for stasis cold dry
around the circumference of the fig- \

ure—what Empedocles described as a WATER FIRE
primordial love. In this fashion, each /
clement is held in a unified system and mioist hot

is related directly to every other ele-
ment. For example, earth relates to
warter through the common quality
“cold,” to fire through the common
quality “dry,” and to air by being its
opposite. This is e pluribus unum, as Spenser was aware:

\A IR/

. . . Water fights
With Fire, and Aire with Earth approaching neere:
Yet all are in one body, and as one appeare.
(Faerie Queene, V1lvii.25.7-9)

Moreaver, earth reconciles the opposites of water and fire, thereby

b} 3| Ny ] is &
Ifl"mlm_n!fg concordia discors. In these terms, Manilius extolls the
our elements:

. -« All things they [the clements] compound,
f\ppl_\'ing Hort to Cold, to Humid Dry,
To Heavy Light, which kind Discordancy
The Matrimonial Bands of Nature knits.®

163



TOUCHES OF SWEET HARMONY

Edward Sherburne, the translator of Manilius, supplies a long mar-
ginal gloss on “kind Discordancy,” citing Lactantius, Cassiodorus,
Ovid, and the tetrachord of Orpheus.

Plate 29 is a simple illustration of the tetrad from a renaissance
book, Agostino Nifo's commentary on Aristotle’'s Meteorologie,
(Venice, 1531). The four basic qualities are placed at the extremi-
tics of a cross to indicate their contrary relationships. The four

elements arc placed along the sides of the resultant square. The
. LSS
to pmducc each element is indi-

cated by the Latin verb, constat, “it stands in good order.” A simi_lgg"*

diagram, somewhat more finely articulated, appears in Oronce Finé's
textbook of cosmography, De sphacra mundi (Paris, 1542) (see
Plate 30). Notice that in these diagrams there is no such thing a
physical space, dimensional space. Spatial arrangement is onl
apparent, not actual, an inevitable corruption when the idea is
cranslated into visible terms. Space is designated only to represent
a relationship between two portions of the concept. The diagram
illustrates the conceptual reality of the four clements: their quali-
ties, their mutual sympathies and antipathies, and their incorporatio
able system. In contrast, the spatial arrangement of
sical reality is illustrated in Plate 21.
Macrobius provides a representative discourse on the tetrad,
markable for its clarity and completeness rather than for any orig-
inality. He begins quite propcrl_\' with a critique of Plato:

interaction of adjacent qualities

into a single st
the elements as a phy

We know, according to Plato (that is, according to the sancruary
of truth itself), that those bodies alone are closely held togcther1
which have a mean interposed between extremes to create 4

strong bond. When that mean is doubled the extremes are hound'.i}
bcr tWin

not only firmly but even indissolubly. Now the num

is the first to have a mean between two extremes [0 bind it
together, and the number four is the first of all numbers to have &
two means. Borrowing the means from this number the Creator:
of the universe bound the elements together with an unbreakable
chain, as was affirmed in Plato’s Timacus: in no other way could
the elements earth and fire, so nppnsed and repugnant to cach
other and spurning any communion of their natures, be mingle i
together and joined in so binding a union unless they were he d
together by the two means of air and water. For thus, in Spit€=
of the utter diversity of these clements, the Creator harmonized -
them so skillfully that they could be readily united. '

But Macrobius expands upon Plato by inserting the four basi¢
qualities as the bonds between adjacent clements: '
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20 The rermd. deriving A
from the four basic qualities galidam
This diagram depicts the tetrad
in its simplest form, At the four
corners (marked A, B, C, D)
the four basic qualitics are
JJaced, with contraries oppo-
site one another—that is, with
“hot”” opposite “cold™ and with
«moist” opposite “dry.” The

i,],P(.,..-iriur: of contraries is indi- Lonftay
cated by the word inconstat, Jgms
“ir does not stand.” Adjacent
qualities interact to produce
each of the four elements,
placed between the qualities
around a perimeter. For exam-
sle, “hot”™ (A) and “moist”
(B) interact to produce “air.”
This interaction is indicared 4
: . : 3 Wy Z
l}r\m:]hn word constat, “it does glﬂélm ticf?n:! glgldmu

“xﬂiisrlﬂ(’ hl! 0, 1’?:’ hb? 15 A? ”loteh.’ meteoro s conmmentart, t‘ -
. /7 (] fO C
) g a ( en

30. The tetrad of qualities and elements
f[(;]._‘:: ;11.::%,:2.3111 represents the ;r:rmd in full development. It arranges the
ements in a conceprual scheme with fire at the t 7 ¢ the
bottom, air on the right, and earth on the left. Eacl <+ e i
% ; . Fach of :

I;).:ir!n}t:r: nf two among the four basic qualities: fire panaitzszftgﬁ:ﬁ;:
ot am;tz:.nalzl ((;f ‘htlar‘nc’s.s‘ and moistness, water of moistness and cold-
e .clcu],-_-]l tu: dness an-._i dr}‘ncss. t!]ereb}-' completing the circle.
i B recc“i:’ ,_n_nje l]ll.'!!lt)’ is dominant—i.e., summia—and one
s \(-I,i|-c dr\-{-l'e I%c_-u:. r.u.?m:r.l;'fur example, hotness is dominant in
it di _mts. is ;-t.cc:\e-‘n'c. Not only do elements partake of two
e E}Er cx?‘?::!]?r l\\:‘l'\'. two adjacent qualities combine to form
i b R 'b\%‘:;]? ;}:x and hotness combine to form fire, and
flcl.Ir'lm.l.ri-iu.wrfa possibilis, But
qualities that are opposite one
=1.nurhcr cannot  combine—for
::;:Lllpillu‘ dryness and moistness
nc\-:)L ‘i‘:lgmm] opposite of dry-
f:u\-.r it..lflﬂﬁt combine—and this
:‘umb;u “-l't ICT‘II’GQI l“ .l’lhl.' Iﬁlw!'
L n-rrm I.w:;‘iw.r.‘b.'hf. Simi-
“'ili1. ir: c.?ullcnr can accord
s r"nug ibor since they
that ﬁ;:‘ L‘nmmnu qunl!r_\'. S0
e ’; ’lu'l|r‘1 Elccurd. with air,
a'f'u.-;_.,,;ﬂ;r.] sility thar is labelled
L_mmm..w.*m. B}Il’ an elemenr
i a;{rcu \\'1t|\._ its opposite
Bl cl:lgmm—h?r example,
diser r]mult agree with water, a
s d that is labelled con-
s b g |
ronce Finé, De sphaera mundi (Paris, 1542), fol. 2.
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To ecach of them [the elements] He gave two qualities, one (;j;:L
which was of such sort that each element would find this qualit '
related and similar to itself in the element to which it adhered, =
Farth is dry and cold, and water cold and moist; but altho_ug}{
these two elements are opposed, the dry to the wer, they have a
common bond in their coldness. Air is moist and warm and,
although opposed to water, the cold to the warm, nevertheless
has the common bond of moisture. Moreover, fire, being hot and
dry, spurns the moisture of the air, but yet adheres to it becay
of the warmth in both. And so it happens that each one of the
elements appears to embrace the two clements bordering on each
side of it by single qualities: water binds earth to itself by cold-
ness, and air by moisture; air is allied to water by its moistu ¢,
and to fire by warmth; fire mingles with air because of its h
and with earth because of its dryness; carth is compatible witl
fire because of its dryness, and with water because of its cold
ness. These different bonds would have no tenacity, however,
there were only two clements; if there were three the union
would be but a weak one; but as there are four elements th
bonds are unbreakable, since the two extremes are held togcthe]}
by two means.*

Like Plato, Macrobius emphasizes the stability of this system whii
at the same time it allows for an equitable transmutation among the
elements.” With a similar purpose Milton in a hymn to God invokes:
the elements to join in the universal praise of creation:

. . . Ye Elements the cldest birth
Of Nature’s Womb, that in quaternion run
Perpetual Circle, multiform, and mix
And nourish all things, let your ceaseless change
Vary to our great Maker still new praise.
(Paradise Lost, V.180-184)

The tetrad is an ingenious adaptation of Parmenidean stasis which;
though permanent, still accommodates the flux insisted upon by
Heraclitus. This is cosmos as dynamic equilibrium. k-

The tetrad as a mechanism of cosmos is operative at every Ievé
of creation and underlies every set of relationships between the
items of nature. Hierocles is explicit on this point: :

The Tetrad cements al things that have any existence together,
as the Flements, Numbers, Seasons of the year, and pcrmds ot
Age. Neither are we to doubr that these flow not from the
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E.?L A tetrad interrelating the cosmoi of mundus, annus, and
10Mmo

rlrrl;ef.‘.\ll,t;rl-d is c?mpriscd u_f the fmgr elements, the year is comprised of
fire “Ihi&casom, I'.(md man is CU[‘I:I{,?!'I.‘GCd of the four humours. At the top,
ont to ml: parta 03 of the qualities dryness and hotness, is correspond-
Al umer an choler. On the right, air, which partakes of the
i t!'il’_“h{“t)tnchh a'nd moistness, is correspondent to spring and blood.
el ttom, water, which partakes of the qualities moistness and

€ss, 15 correspondent to winter and phlegm. On the left, earth,

\l']].i(.'h it ness, 1s C{]I[E‘po
pﬁrtﬂkes D{ thc t]uahtl(."i C(J]dnt:'i% 'J.nd dr i
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eville, Liber de responsione X : AT,
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Tetrad as the root and spring: for the Tetrad, as we said before,
is in the Creatour and cause of all things, the Intellectuall God,

the Sonne of the Celestiall and Sensible God.™

Just as the four basic qualities interact to produce the four demengg': '
that comprise the world’s body, they similarly produce the four
humours that compose the body of man and make him a micro-
cosm. Choler, for example, is hot and dry, blood is hot and moist,
phlegm is moist and cold, black bile is cold and dry. In like fashio_ﬁ, .
the four qualitics distinguish the four seasons which divide the
year: summer is dry and hot, spriug is hot and moist, winter is
moist and cold, and autumn is cold and dry. The pattern of the

tetrad is omnipresent, prm'iding a common origin for all natural
systems in the world, and thereby interrelating them. Isidore
Seville explains the exact COTTEsponc

lence between the cosmoi of the
universe, the year, and man, for example, and an illustration in the
first edition of his Liber de responsione mundi (Augsburg, 1472)°
makes abundantly clear the resultant complexity within this unity
(see Plate 31). Late in the sixteenth century, Saluste du Bartas n
“The Columnes” similarly describes “a foure-fold Consort in th
humors, seasons, and Flements.” *
A typical renaissance version of the tetrad which indicates
correspondences is provided by Johann Peyligk in the Philosop
naturalis compendium (Leipzig, 1499) (see Plate 32)." At
corners are the four basic qualitics. On the pcriphcry of the tetrad
the possible combinations of these qualities are indicated, while:
diagonally across the tetrad the impnssihilit_\' of combinations I8
noted. The first combination, berween hot and dry, prnduccs fire,
choler, summer, youth, and Subsolanus (the east wind). The second.
combination, between hot and moist, produces air, blood, sprin"g_
adolescence, and Auster (the south wind). The third combinationy
between moist and cold, produces water, phlegm, winter, old ag:'
and Favonius (the west wind). The fourth combination, betwe
cold and dry, prnduccs earth, black bile, autumn, dccrcpitudc. sﬂ.'
Boreas (the north wind). The fifth combination, however, between
dry and moist, is impossibilis, as is also the sixth combination b :
tween hot and cold. Such correspondences provide an inexhaustiblé
reservoir of metaphors for poetry. _
Lists of evident tetrads must have been an integral part of the
Pythagorcan doctrine from its inception. In extant writings, how=
ever—and we must remember that the carly Pythagoreans weré
sworn to secrecy and oral communication—explicit delineation 0F
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32. A tetrad featuring the four basic qualities

The fou G iries
of qualities intc:"act’;mngul (';5 i N’ ot o ol i
humours, one of th 't? B T et W Wi St Thi ot
one of the four ¢ “-1- m[lr seasons, one of the four ages of man, and
example, Prmluccmtli-:-mn : ]‘]'Ind-q' Hotness and dryness at the rop‘. for
iid b B lc.. \t t.)\\' bile, summer, manhood, and the east
B, o e r_T ncaainml coldness on the right produce earth, black
e r}.\r. :1““ th‘c north wind Boreas. Coldness and moist-
Wind Bariri M!;' o l.lf.‘.c water, phlegm, winter, old age, and the west
i el ﬂdnlé-scen;zrnusland hotness on the left produce air, blood
{In_.-fldriparritu cOSmMoi ;r{?r::itctrl:flwi:l‘;t: ;vmdd Auesr, Tipsehy sowecd
He'in S5 il lated and made correspondent,”
‘ifigr'am, tﬁ:‘}:l\:::um_ IJ‘(:‘I\‘J\«CLI'I dr’\'ncss.nnc_l moistness diagonallv across th
ver, is a fifth combination which is not potssible. Lik(:E
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specific tetrads begins in the second century A.p. with the Expositio.
rerum mathematicarum ad legendwm Platonem utilium by Theon
of Smyrna, who explicated ten tetrads.”” But from then on, th
tetrad enjoyed a continuous and prolific tradition,® culminating f¢
the renaissance in the elaborately diagrammcd “Scale of the Numb
Four" in Agrippa’s De occulta philosophia, which includes no le
than thirty-one tetrads (see Plate 25).

Since the tetrad pattern is omnipresent, it was used in the re
sance to depict the first principle in many different fields of know
edge. As Pierre de la Primaudaye comments, “All the foundatie
of every deepe studie and invention, must be settled upon
number of fower, bicause it is the roote and beginning of all nus
bers.” ** In natural philosophy, the tetrad explained the arra
ment of the four elements; in theology, it represented the symbic
between Christ and the evangelists; in medicine, it balanced the
humours and differentiated the four ages of man; in psychology
constituted the four faculties of the soul; in meteorology, it p
vided a wind rose (see Plate 33); in astrology, it organized
twelve signs of the zodiac into four seasons; and in alchem
showed how the philosophers’ stone is the perfect center of the 3
verse." _

The notion of the tetrad is often associated specifically ¥
Empedocles, who was considered, even by himself, a Pythagore
He dcsignnted four elements, giving them anthrupmnnrphic ident
ties to render them susceptible to love and hate. Diogenes Lae
for instance, reports that Empedocles held these views:

That there were four Elements of all things; Fire, Water, Ear
and Air; that Friendship and Concord united 'em together,

that Enmity and Discord kept ’em from Association, For th
he sings;

Jupiter White, and Juno giving Life,

Next Sooty Pluto, he the God Strife;

And Nestis she that with corroding Tears

Fills mortal Eyes, and still augments our Cares.

Meaning thereby, that Jupiter is Fire, Juno the Earth; Pluto ™
Air; and Nestis the Water: which are always circling in €of
tinual changes, and never lye still, the Government and In
changeable Order of all things being sempicternal.

By Friendship all Things thus sometimes cement,
Sometimes by Discord and Confusion rent.*
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33. A wind rose delineating the tetrad

The basic ; i i H
“'iI1\|_\!Jlii-llticilnrﬁrll'“(fnf of this diagram is. to provide a wind rose of the
o 101 -imfnlml the twch:c points of the compass. In addition,
e n}'lthi- ?(.:]_w: o rn;l four car‘dma] Fu‘lnts qf the compass with three
e ‘wirl;:c‘ \x.u:‘ two basic qualities, with one humour, with one
@ S :Ié 1 Imtt .:\c:]snn. and with one element. South ar the top,
e snuthI w‘inid)“ ugé:al h:uruaustcr (the southeast wind), Auster (the
Winds 1o ausoci-n‘c?in ]\ bonotus (the snl.ltlm-‘_csr wind). Each of these
oo with a sign of the zodiac: Gemini, Libra, and
y respectively. Furthermore, south is associated with hotness

and mois i n
oistness, with the bloody ri i i
B s e 3 humnur, with adolescence, with spring,

Aristotle, Libri
, Libri . . . met
urg, 1510). fol. log'., eororum Il et al, ed. Johann Eck (Augs-
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35. A tetrad based on the four major cities in the geographical
extremes of Germany

The four major cities representing the south, west, north, and east of
Germany are arranged opposite one another in a circle, and each city is
associated with a body of water, a time of the day, and an age of man.
Regensherg in the south (at top), for example, is associated with the
I?;mulu.- River, with noon, and with manhood. Mainz in the west (at
right) is associated with the Rhine River, with sunset, and with old age.
.Lllhl:c‘l\' in the north (at bortom) is associated with the Strait of Katte-
g;”t'r. nighe, and death. Cracow in the east (at left) is associated with the
Vistula River, dawn, and adolescence. Furthermore, each city is iden-
tificd by a particular crop, of which I can identify only two: grapes for
M,-.!n_z and wheat for Cracow. In the center in its proper geographical
= Position is Bohemia with the Elbe River. Finally, around the outside of
::u {:1rc|.£.: are the Greek names nf_ the Eardina! winds: Mfmm.épm. the
; uth wind; Awpgs, the west wind; Apkro , the north wind; and
Aratody, the east wind.

34. A tetrad of humours, ages of man, seasons, winds, eleme
planets, and zodiacal signs

This diagram summarizes the information contained in Plates 29-33.

Robert Anton, The philosophers satyrs (London, 1616), title page.

Conrad Celtis, Quatuor libri amorum (Nuremberg, 1502), title page.




TOUCHES OF SWEET HARMONY

Such an interpretation paved the way for poets to mythologize the
clements (and so we find them, for instance, in the masques of Be;
Jonson), and conversely to ascribe elemental qualities to the go
La Primaudaye observes:
The Poets, following his [Empedocles’] opinion, attributed the
originall of things to etherian Jupiter, terrenc Pluto, aérian Imja-'
and to Mestis the beginning of the water, who (they said
nourished with her teares the rivers of the carth.* ] 1

We find a tetrad in this baroque form on the title page of George
Sandys’ translation of Ovid’s Metamorphosis (Oxford, 1632) ( .
Plate 36). Although gods other than those designated by La Prima
daye may represent the elements, the intention of this visual ima
is the same as the verbal statement of the French encyclope
The splendid engraving in its four corners presents Jove as
Juno as air, Neptune as water, and Ceres as earth, with the point
inscription: “All things take their origin from these” (Ex hi
oriuntur cuncta). An accompanying poem which gives “the minde
of the frontispeece” begins:
Fire, Aire, Farth, Water, all the Opposites
That strove in Chaos, powrefull Love unites;
And from their Discord drew this Harmonie,
Which smiles in Nature.
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The echoes of Empedocles are inescapable. With such a mixture
mythology, science, and aphoristic wisdom, the Pandora’s box
iconography is opened.

One peculiar depiction of the tetrad deserves mention because
its strangeness and persistence. In the Timaeus Plato reports &
the creating godhead first fashioned the gods and then turned ove
to them the task of fashioning the mortal creatures. Necessarily th
gods populated the universe with creatures Ctnnpuscd of the foul
elements:

Imitating their own Maker, they borrowed from the Cos

portions of fire and earth and water and air, as if meaning to p

them back, and the portions so taken they cemented togethes

(43A).
In time, a tradition developed which associated ¢
with a particular creature: fire with the salamander, ai
chameleon, water with the sturgeon, and earth with the mole or t
camel. This tradition effloresced in the medieval bestiaries,” a0y
continued to flourish in the renaissance, Milton, for example, play:

16. £ )
—‘u’-Th"L_i {-: t'f?‘.rrdl ? f the four elements mythologized into deities
i”‘““'-‘-rcqpl;:r-f_.t corner is Jupiter representing fire, as the salamander
”'-hiiri:.t']:l]“- the 11;?t:ur-rlgi1t corner is Juno with !u;.’r pc:fcock, and she
or dg _]‘ Ii\'. rf]"?!ﬂl'c-"t_ﬂfﬁ air (n (:(‘cclf. her name lpa is an anagram
representing “L_ }:‘“}:l‘—]cfr corner is Ceres with a cornucopia and a bull
Su““”“lns[u]‘? uu]t . nd in the lower-right corner is Neptune astride a
Wi A and representing water.

» Metamorphosis, t. George Sandys (Oxford, 1632), title page.

ach of the elements
r with

174




TOUCHES OF SWEET HARMONY

ing the role of the pensive man, studies this lore by midnight g.t
and solemnly meditates upon |

.. . those Demons that are found
In fire, air, flood, or under ground,
Whose power hath a true consent
With planet, or with element.
(“Il Penseroso,” 93—96)

Plate 37, the title page of an emblem-book entitled Mexpoxée,
is a fine example of the sort of tetrad that Milton had in mind. Ma A
the microcosm, resides within a tetrad of four animals represent
the four elements.”® This arrangement, which incidentally mak
man lord of creation, shows how he incorporates within hi
the distinctive qualities of the four orders of lower animals.

A frequent metaphor for the tetrad is the cosmic dance,
orderly chorus wherein the four elements join hands and mov
perpetual circle, La Primaudaye explicates the scientific basis of
metaphor:

The elements are :1grccahlc one to another, with their coup
qualities. . . . So that the fower elements are (as if cach one
them had two hands, by which they held one another) as

round daunce.

Du Bartas expands the metaphor to its full dimension of lively @
realistic detail:

Water, as arm’d with moisture and with cold,

The cold-dry Earth with her one hand doth hold;
With th'other th'Aire: The Aire, as moist and warme,
Holds Fire with one; Water with th’other arme:

As Country Maydens in the Month of May

Merrily sporting on a I—Inly-d:\_\'.

And lustie dauncing of a lively Round,

About the .'\lay~pulc. by the Bag-pipes sound;

Hold hand in hand, so that the first is fast,

By meancs of those betweene, unto the last.™

The cosmic dance has its locus classicus in an ancient text of im=
seceable authority. The detailed delineation of Achilles’ shield i__
Book XVIII of the Iliad, a passage that George Chapman chose for
individual translation and publication, is a pastiche of cosmic pats
terns, and it concludes with a description of a dancing scem
(XVIIL590-605). Vulcan, the fabricator of this shield, has d
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picted on it “a dauncing maze,” cnmpamhlc (in the words ofrjl {

Chapman’s translation) to “thar in ages past/Which in brode

Cnossus Daedalus did dresse/For Ariadne.” ™ The scene is presented

with graphic liveliness: '
There youthes and maids with beauties past compare

Daunc’t with commixed palms: the maids did weare

Light silken robes, the youthes in coats were deckt

Embroyderd faire, whose colours did reflect

Glosses like oyle: the maides faire cronets wore,

The youthes guilt swords in silver hangers bore:

And these sometimes would in a circle meet

Fxceeding nimblie and with skilfull feer,

Turning as round as doth a wheele new done,

The wheelewright sitting trying how t'will runne.

Then would they breake the ring and take their places

As at the first,

Though Chapman may scem to be deseribing some contempor
masque, such as that in Act IV of Shakespeare’s Tenmpest, he is
fact translating Homer rather closely.

Much in the spirit of this “dauncing maze” on Achilles’ shield,
actual ballets known in the renaissance as darses figurées attempted
to display the order and beauty of the cosmic dance. These often
informed a masque with their special meaning, as in Daniel's Vision
of the Tarelve Goddesses. In that royal pageant prcscntcd in 1604
by Queen Anne and her ladics, twelve dancers formed various fig-
ures which were “fram’d unto motions circular, square, trian
with other proportions exceeding rare and full of variety,”
they concluded by “casting themselves into a circle.” The perf
tion of a circle is an appropriate resolution of the choral mutatiq :
which aim to glorify a “Temple of Peace . . . dedicated to unity
and concord.” @ There is the inescapable sociological implication
that each dancer by fulfilling her role contributes to the final orde'!-s:_

The metaphor of the cosmic dance conveyed a gcomctricnl ima;
of cosmos, but it included also the notion of music and rcca_lle !
arithmetic by depending upon the whole number 4. It thereforé
drew upon arithmetic, music, and geometry for its referents whlk;\
setting forth a cosmic theme. The most comprehensive representas
tion of cosmos, however, was the concept of universal harmony—
in its simplest form, the music of the sphcrcs—ﬂnd this concept
embraced not only arithmetic, music, and geometry, but also
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Jstronomy. I.t was, in fact, the statement of cosmos to which each
of the quadrwm] sciences contributed coordinately.

The music of the spheres is one of our most c:)mplcx traditions
[t represents the concepr of order as order prevails in the hcavcns.
4 divine plan that informs and controls our universe. It also pruvide;
the pcrfccr pattern for art in any medium that purports to be true
the ideal of beauty in esthetics which provokes the most ex uisitt;
sensual response. It encompasses the full range of Pvthngorc;:} r;:al-
ity, from the highest celestial abstraction to the most affective of
human experiences. Whenever that sweet harmony touches our
lives, we are changed, improved, brought closer to divinity.

The music of the spheres is also one of our most ancient tradi-
tions. By Plato’s time it had been fully formulated by the Pythago-
reans, who treated it as a fundamental postulate in their science. In
the last book of the Republic (616C-617B), recounting the famous
vision of Er, Plato describes eight heavenly spheres whirling con-
centrically around the spindle of Ncccssitv.. On each sphere a siren
sits, singing a single note of the diapasnﬁ, and the eight togt;thcr
fnrm‘n single harmony.” Aristotle, intentionally mistaking this
doctrine as a statement of physical fact, denies the music of the
fxphcrcs with obvious delight (De caelo, 290b12-291a27). But the
idea nonetheless persisted because no other statement of cosmos
_L't.mvc.‘_vccl its order and beauty with such imaginative complctencss..
lhf:‘ idea was soon articulated so finely that particular notes were
assigned to the various spheres. With his usual attention to scientific
preciseness, Pliny records:

Pythagoras otherwhiles using the tearmes of musicke, calleth
the space betweene the earth and the Moone a Tonus‘ sayin
.rlmr from her to Mercurie is halfe a rone: and from him t‘n !f-’em%;
in manner the same space. But from her to the Sunne as much
and halfe againe: but from the Sunne to Mars a Tonus, that is to
say, as much as from the earth to the Moone. From him to
a;f_fp:rer halfe a2 Tonus: likewise from him to Saturne halfe a
sr;“:::]z:“.‘:d ;‘1}{;0]]] thcnc:c to the Signifer Sphaere or Zodiake
h;mm,ni;‘:;:c 11 :; ng-:uz'n Thus are Fomposcd seven tones, which
e il ni: fa iapason, that is to say, the Generalitie or
St concent and accord, which is perfect musicke.”

P i
latarch similarly reports:

Son i
Pn-:-f attribute to the earth, the place of the musicall note
slambanomenos: unto the moone Hypate: unto Mercurie and
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Lucifer Diatonos and Lichanos: the sunne they set upon Mese
(they say) containing Diapason in the middes, distant from the
carth one fifth or Diapente, and from the sphaere of the fixed
starres a fourth, or Diatesseron.” g

In this same vein, Nicomachus explains how the notes played byd
each planet received their names: .

From the motion of Saturn, which is the highest and furt
from us, the gravest sound in the diapason concord, is c__'
Hypate; because irarov significth highest: but from the Luna
which is the lowest and nearest the earth, neate; for véaror sig-
nifieth lowest. From those which are next these, viz. from '
motion of Jupiter who is under Saturn, parypate; and of Ven
who is above the Moon, paraneate. Again, from the midd
which is the Sum’s motion, the fourth from cach part, 7es
which is distant by a diatessaron, in the Heptachord from bo
extreams according to the ancient way; as the Sun is the fou
from cach extream of the seven Planets, being in the mid
Again, from those which are nearest the Sun on cach side, fr
Mars who is placed betwixt Jupiter and the Sun, Hypermesi
which is likewise termed Lichanus, and from Mercury who
placed betwixt Venus and the Sun, Paramese.™

The whole tradition is summed up by Macrobius at the beginning :
Book 11 of his Commentarius in somnium Scipionis (esp. 1Li.1=25y
iv.1-10), and thereby it was transmitted to the middle ages.” i

Very quickly the cight sirens that populate the spheres in E
vision were conflated with the nine Muses of another tradition,
that soon the Muses presided over the celestial music. In his “Cao
mentarie of the Creation of the Soule,” Plutarch begins with
critique of Plato’s theory and goes on to provide an accommodation
for the discrepancy between cight sirens and nine Muses: y

[Plato] saith in his books of Common-wealth: That every one 0F
the eight sphaeres hath a sirenc sitting upon it, causing the same
to turne about, and that ech one of them hath a severall ant
proper voice of their owne: but of altogether there is con=
tempered a certeine harmonie. . . . But the more auncient SOEE,
have given unto us nine muses, to wit, eight as Plato himselfe y
saith, about the celestiall bodies, and the ninth about the ter=
restriall, called foorth from the rest to dulce and set them 10
repose, in stead of errour, trouble, and inequality.™
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The carth, fixed at the center of the world, is called to play the
Jowest note in the universal harmony, thereby stabilizing the sys-
rem and keeping the other bodies from \\'nndéring: in error. ’

The entire system in its rich complexity is am;)l\-' displayed in a
woodeut illustrating Franchino Gafori's Practica musice (see Plate
.8). Apollo at the top presides over a thoroughly musical universe
The planets are represented at the right by the ;Ipprnprizltc god m:
goddess. A Muse also is assigned to each planetary sphcr(; with
Thalia ;g:;signcd to carth to provide a habitation for all ninc.:. The
gote sounded by each planet and the intervals between planets
(whether a full tone or a half tone) are carefully marked in every
instance, This diagram should be compared to Plate 21, because it
concentrates on the “eight-chorded lyre of Pythagoras.”

I'he music of the spheres as heavenly harmony was casily gen-
cralized to a concept of universal harmony. To use Boethius’ -ph;'nsc,
it became musica mundana. This is the interlocking complex of
mathematical relationships that reaches throughout creation, binding
together all the particulars of the universe from mute stones to the
choirs of angels. There are extremes reconciled by means in the
mode of arithmetic, harmonic proportions between disparate de-
|'.-:.i]s in the mode of music, patterned configurations which organize
dissimilar principles in the mode of gcnmErrv. and the regularized
performance of moving parts in the mode of astronomy (see Plate
43). ’
!J;.Lrﬁl.?;::“:‘:);univfm“l h‘:lrmun}* is implicit in Plato and even in

acus, so that Plutarch can assert:

b - .

Pythagoras, Architas, Plato, and all the rest of the old Philoso-
plfcrs doe hold that the motion of the whole world, together
with the revolution of the starres, is not performed without

'\I"'Sf"l‘f: For they teach that God framed all things by har-
maonie,™ = L

This is " ; . i
Us 15 the assumption that Boethius articulates in the De musica:

‘l.hc‘mu:t;ic of the universe [musica mundana) is especially to be
:11::1(1);1: ]\?irh;' combining of ic clements and the varict_\: of the
i Q\\\'if-[ 11{:1| .nr(‘:.nbsclrvcd in the hcaycns. How indeed could
N“\,\' unlc{:::c hanism of the sky move sllcutl'si in its course? . . .
B m\-;r ‘a ;:c:}’tam harmony united the differences and con-
b E:nd < 5 t; ‘ the fimr clcmenl:s. h.n\v cl:ou]d they form a single
b = s ‘!{.‘L 1.1n|‘sm.- Burt all this diversity produces the variety
seasons and fruits, and thereby makes the year a unity.®
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\8. The universe in its entirety arranged to demonstrate the
music of the spheres

Grarting from the bottom, the diagram includes the four elements in
spatial b;n-r}mgcnwnt: terra, aqua, aer, ignis. Then rising in order are the
spheres of the seven planets, and the sphere of fixed stars at the top,
making a total of eight spheres in order to accommodate the cight
musical notes of the diapason, The planets are labeled in the right-hand
margin by both names and astronomical symbols, and are also indi-
cated mythologically by the circular vignettes of the appropriate god
or goddess. The intervals berween planets are marked “tone” or “half-
tone” in accordance with the statement of Pliny (Historia naturalis,
ILxx; quoted p. 179). A musical mode for each planet is also indicated;
for example, Mars plays in the Phrygian mode, Jupiter in the Lydian,
and Saturn in the Mixolydian (cf. Pliny, ibid.). Each planet is also as-
signed a musical nore, marked to the left of the three-headed dragon
(which, rthough it doesn’t have its tail in its mouth, symbolizes Time
according rto a passage from Macrobius' Saturnalia®). Each celestial
sphere is further identified with one of the Muses, depicted in the cir-
cular vignettes on the far left. To provide the necessary number of nine,
carth is idenrified with Thalia at the bottom. Reigning over all, in the
appropriate position of deity, is Apollo, attended by the three Graces
and adverrised by a banner which proclaims, “The power of the
Apollonian mind completely controls these Muses.” The intention is
clear: cach Muse, each note, each planet, though playing an individual
part, contributes concordantly to a larger whole, represented in the
single figure of Apollo.**  ~

Franchine Gafori, Practica Musice (Milan, 1496), frontispiece.

l}r:‘“i:" l}'-'-'-“{-* of the dragon are those of a lion in front, representing the
prtqu' of a wolf on the left, representing rh.c past, and of a dog on the right,
4 ”.]rlll-tll'.lg It.]‘lc.fut.i.ir(“. see _le-.m‘hc;r_nec. The Survival of r_..be _Pag:m Gods,
1"1’(.‘4'['”}:‘111;“'-:‘ f f'u;'fasmnﬁ (:\Ji.'\\" \nr’l;. 1953)y p. 120 and Erwin Panofsky,
of (i i the Visual Arts (New York, 1955), p. 158. For further discussion
; .;.\fr:—l i's diagram, see Seznec, ibid., Pp. 140-142.
bijc LT;I i} li’_u' Funeads .Eflfltim;s discusses “The One” _ns_“rl?c n_cg_‘.tt‘i{m of plural-
l"‘;‘ml‘l.," {IC Teports: I-hc Pythagoreans f‘mm_d their :r!dq;:;tmn in the sv:lnlml
(tr. Spe ,J“. not; woAGy = of many) with its repudiation uf'thc multiple
Tvp(-t‘i,,'} 1uf1 .\]‘.ll.:'l\l:m'l'.l. ard ed. [ London, 1962], p. 408 ],\ ~.61). For a
“"H!Hr;;n;‘“' this I'I‘lfnml:;rzl{n. see Marsilio Ficino, Théologie fhrr'mm:!.n"i.?m' de
154_“1‘ alité des dmes [1V.i], ed. Raymond Marcel, 2 vols. (Paris, 1064), pp-
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Jely the monochord of the universe w!rh its proportions, consonances,
and intervals; am‘i‘ we show that its motive force is extra-mundane [i.c.,
o celestial hand].” The essential feature is a monochord stretching from
;110 lowest to the highest in the universe, with the hand of God reach-
ing from a cloud to tune it T]wrft are fourteen mter\-'a!s on the mono-
chord which produce ﬁftec‘r'a musical notes, corresponding to the “har-
monic system of 15 ch()rds_ which, for example, Thomas Morley had
described (see Plate u)._ From the bottom, there are first the four
clements (earth, warer, air, and ﬁn_:). then the seven planets (Moon,
Alercury, Venus, Sun, Mars, Jupiter, Saturn), and the sphere of
fixed stars, and h_nall_\' the thrt:c angclir_c hierarchies (the place of the
ephionia, the region of' tl'w :ep:pbonamm, and part of the sear of the
epiphania). The “material '_ diapason stretches from Earth to the sphere
of the Sun; the “formal” (i.., conceptual) diapason from the sphere of
the Sun to the summirt of the empyrean. These two taken together form
a2 double diapason. Within each of these diapasons the fourth (diates-
scron) and the fifth (diapente) are indicated. The “material” fourth
strerches from the bottom through the four elements. The “marterial”
fifth stretches from the sphere of fire to the sphere of the Sun. The
“formal” fourth stretches from the sphere of the Sun to the sphere of
fixed stars, including the planets Mars, Jupiter, and Saturn. The “for-
mal” fifth stretches from the sphere of fixed stars through the empyrean.
The appropriate musical notes are indicated by letters beside the mono-
chord itself, and the intervals are marked as a full rone (tonus) or a half-
tone (semitonus). On the left are labeled the mathemarical proportions
—i.c., the sesquitertial proportion for the fourth, the sesquialteral pro-
portion for the fifth, the double proportion for the diapason, the triple
proportion for the diapason plus a fifth, and the quadruple proportion
for the double diapason.

Roberr Fludd, Utriusque cosmi majoris scilicet et wminoris sietaphysica,
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40. Fludd gives the diagram this caption: “A description of the universe
according ro the acceptable proportions of the monochord.” At the top
s a rriangle representing the deity as the essence of trinal form. At the
botrom is a circle representing the earth, the densest of substances. In
ht‘t\\_ccn are two intersecting triangles. One triangle, labelled the Py-
ramis Formalis (the “Conceptual Pyramid”), has its base adjacent to the
scar of deity and its apex on the earth. Its components, starting from the
top and decreasing in magnitude, are “3. The highest and most formal
region of the celestial empyrean inhabited by the highest hierarchy,”
I_:. I'he middle region of the celestial empyrean assigned to the middle
T::“:;;J:Clh)'.l" “1. The ]0\\:::5: region of the celestial empyrean appropriate
fhrm:rl““]“t hierarchy,” then the seven planets descending from Saturn
4 cwi;ll rTl‘(;\ Moon, and finally the four elements descending fromn fire
Tim’.-‘;;_r.. : lc nr_hcr triangle—not labelc_d, but surc]y‘ the Pyramiis Mate-
of the }Jl‘: the _dlmncl:cr _of the carth as its base _and its apex on the base
P Formalis. Tts components are in reverse order and of

S orse magnitude relative to its counterpart, the Pyramis Formalis.
G : e:"‘c. It_hc‘fwo triangles intersect .is the Sphaera aequalitatis (the “circle
e jua iy )._ and there the relationship bctween_ materiality and con-
Epruality is in exact balance, an equal proportion. Significantly, the
;gﬁ‘gra acqrmz’imri:‘cqincidcs with r}hc orbit of the Sun, which scliarams

tapason materialis from the Diapason formualis in Plate 39.
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39. Musica mundana




Mundi difpofitionisad Monochordi proportiones fufcipiendas
aptadefcriprio:

el
L e

go0. A scheme of the universe showing geometrically by t;:l:a-:
intersecting triangles how materiality decreases as conceptuality .
increases, and vice versa '

Robert Fludd, Utriusque cosmi majoris scilicet et minoris metaphysicdy
physica atque technica bistoria, 4 vols, (Oppenheim, 1617-19), L8g. !
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This tradition served as an unexamined scientific premise for cen-
curies. It also received exhaustive exposition in such renaissance
works as Francesco Giorgio’s De harmonia mundi totius cantica
wria (Venice, 1525) and Antoine Mizauld’s Harmonia superioris
paturae mundi et inferioris (Paris, 1577). In the seventeenth cen-
rury there was a continuing argument for universal harmony by
renowned scientists such as Robert Fludd and Johann Kepler, and
by ardent apologists such as Marin Mersenne, Athanasius Kircher,
and John Heydon.™

Universal harmony as a musical paradigm of all creation is
graphically depicted by Robert Fludd in Plate 39, which illustrates
his Utriusque cosmi majoris scilicet et minoris metaphysica, physica
atque technmica bistoria. The categories of nature are arranged
vertically on a monochord in rough correspondence to their physi-
cal stratification as perceived by our senses: the four elements at
the bottom, then the eight heavenly sphcrcs. and finally the three
angelic hierarchies which comprise the empyrean. The diagram
cnl‘mnpasscs fifteen notes—two complete diapasons, one “material”
and the other “formal.”” The sun sits appropriately in the middle,
marking the highest note of the material diapason, which stretches
upward from the lowest note played by carth. The sun also marks
the beginning of the formal diapason, which stretches upward to
the highest note of the monochord played by the seat of the
Epiphanics. The implication, of course, is that both the “formal”
and the “material” diapasons are tuned by the same harmonies.
Plate 40 from the same text demonstrates how conceptuality in-
creases and materiality decreases as one goes from bottom to top
along the “universal monochord.” The monochord stretches from
absolute materiality to absolute conceptuality, and the ulterior in-
tention of Pythagorean doctrine was to accomplish that ascent.

The musica mundana was repeated, of course, in the human body,
producing there a responsive counterpart that Boethius called musica
br{»mu:r. This was the basis of the prevalent analogy between the
microcosm of man and the macrocosm, The analogy was exact in
every detail, both physical and intellectual. In Plate 41, for example,
Fludd depicts the microcosmic harmony, which correlates closely
with Plate 39; and in a diagram analogous to Plate 40, Fludd indi-
cates how man increases in spirituality and decreases in sensuality as
one ascends from the genitals to the head (see Plate 42). The ascent
' this instance is introspective, though it follows a comparable
Toure and arrives at the same celestial destination as the ascent
through the physical universe. Conversely, the physical journey
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41. Musica humana (¢f. Plate 39)
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COSMOS

through the heavenly spheres, a favorite motif in literature from
Cicero to Donne, is only a metaphor for the inward search for
ahsolutes. Both quests have cosmic order as their goal, the one
heing objective and the other subjective. In poetry of the highest
.qulir_\'——such as Dante’s Divina commedia and Spenser’s Fowre
| ymnes—the goal is achieved coordinately by both the objective
d the subjective routes.

The notion of man as “a little world made cunningly,” to use
Donne’s phrase,” is one of our most cherished and pcrsis-tcnt meta-
phors. In duration it ranges all the way from Plato to Pope. In
seriousness it ranges all the way from the tear-floods and sigh-
rempests of Donne's Petrarchan lover to the mathematical science
of “anthropography” solemnly defined by John Dee.” The micro-
cosm-macrocosm analogy was early associated with Pythagoras, as
Photius records in his entry for Pythagoras:

an

41. The harmonies of microcosmic man are set forth as three diapasons.
There is a “material” diapason comprising the three elements above
carth, a “middle” diapason comprising the nine heavenly spheres, and a
“spiritual” diapason comprising the nine angelic hierarchies. Ar the
side a label informs us: “Three times the diapason marking the three-
fold division of the human soul.” Another label proclims: “The essen-
tial harmony by which the human soul takes for its own arrangement
the division of any cosmos, just so it has three parts.” The numerical
building blocks in this structure are 3 and 9, and the effective harmony

: .9 ; ; . S .
is the ratio =, Fancifully, the diapason is determined by the proportion
3 i B ooss 3 :

e the diapente is marked as the proportion — and the diatesseron as %

”ccrt‘ﬂsin? degrees of spirituality are indicated by letters as the soul
deseends from the deity at rthe top to the human body at the bottom,
and a rable in the lower right identifies each step:

A. pure mind; the spirit of God

B. the intellect setting in motion the topmost portion or primum
mobile of the mind

C. mind and intellect in the rational spirit, which allows reason or
intellect

]?. the rational spirit, with mind and intellect in the middle soul

E. the middle soul swimming in ethereal fluid; or the vital light

_ within the mind

. the body, which is the receptacle for all things

Rnhc_rt Fludd, Utriusque cosmi majoris scilicet et minoris metaphysica,
Physica atque technica historia, 4 vols. (Oppenheim, 1617-19), IILg3.
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42. A scheme of the microcosm showing geometrically by two |

intersecting triangles how sensuality decreases as spirituality in-
creases, and vice versa (cf. Plate 40)

The microcosm is stratified into three regions: 1) “the intellectual
region,” 2) a middle region through which runs “the sphere of the

sun or heart,” and 3) an “clemental region.” At the top is the divine

spirit, labeled “the light of God, the mind”; at the bottom are human
genitals, The place of equilibrium berween sensuality and spirituality
is “the sphere of the sun or heart.” Johann Reuchlin provides a mo
gloss for the diagram: “As to intellect, man approaches nigh to God;
as to inferior senses, he recedeth from God: Reason teaching us what
to imbrace, when it converts it self to the mind, renders us blessed;
when perverted by the senses, wretched” (De arte cabalistica libri tres,
tr. Thomas Stanley, The history of philosophy, nd ed. [London,
1687], p- 574).

Robert Fludd, Utriusque cosmi majoris scilicet et minoris metaphysica
physica atque technica bistoria, 4 vols. (Oppenheim, 1617-19), 11183,
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Man is said to be a uwporosuos (that is, a compendium of the
universe) not because he consists of four elements like the other
animals, even the lowest; but rather because he embodies all the
qualities of the universe. There are in the world the gods, the
four elements, animals, and plants, and man possesses all of these
potencies. He has reason through a divine-like quality. Through
the natural efficacy of the elements he has the ability to move, to
grow, and to reproduce himself.” '

Man held a central position in the chain of being, serving as nexus
hetween the world of spirit and the world of matter. As such, he
subsumed the virtues of the lower orders—the stones, plants, and
animals—while at the same time he participated through his reason
in the intellectual life of the empyrean. In keeping with the ac-
count of creation in Genesis, man is the summation of God’s handi-
work.™

It is difficult for us to appreciate the potency of this notion that
man is a compendium of creation or to accept the literalness with
which it was applied. It came to the renaissance out of the middle
ages in a fully developed form:

The body humayne is of the foure elementes y* which ben the
erthe, the water, the ayre, and the fyre, so y* the flesshe an-
swereth unto erthe, the blode unto the water, the wynde the
ayre, and v* heete naturall unto the fyre. And know thou also

. thar the man is made unto the semblaunce of the worlde, for
as the skye hath two grete lyghtes the whiche ben y* sonne and
the moone. Also the man hath two lyghtis in his heed, the whiche
ben the two eyen. And as the skye hath .vii. planettes, in lyke-
wyse hath y* man .vii. partycyons in his heed. . . . And the
hardnesse of the stones answereth unto the bones and unto the
nayles. And unto the trees answereth the membres of his bodye.
And unto the grasse the heres.”

1}1 the tradition of popular medicine which grew from these assump-
t1ons, man had been apportioned around the zodiac so that each
S1gn governed a particular member of his body. This lore also con-
tnued unabated from the middle ages into the renaissance, dis-

g 1 .
‘minated freely by such rudimentary almanacks as The compost
of Ptholomeus:

A man is a lytel World by hym selfe: for the lykenesse and
symylytudes/that he hath of the great Worlde/Whiche is the
aggregacion of the .ix, skyes [i.c., heavenly spheres] .iiii. ele-
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ments/and all thynges in them conteyned. Firste a man hath

suche a lykenes in the firste mobyle [i.c., primum mobile] /that

is the soveraygne skye/ and pryncipall parte of all the Worlde/
For lyke as in this firste mobyle the zodyake is devyded in xii.

partyes/that ben the .xii. Sygnes. So man is devyded in il
partyes/and holdeth of the sygnes every parte of his sygne.

The sygnes ben thesc/Arics/Taurus,/Gcmini/Canccr/Lco/Vi:go.-

/l.ibm/Sc(1rpin/Sagitmrius/Capricurnus/& Pisces. Of the Whiche

/thre ben of the nature of fyre/that is Aries/Leo/and Sagittarius,.
And thre of nature of the ayrc/Gcmini/l,ihm/and Aquarius. And
thre of the nature of Water/Cancer/Scorpio/and Pisces. And
thre of the nature of the erth/Taurus/Virgo and Capricornus.
The first is Aries that governeth the hede/& the face of man,
Taurus the necke and the throte bole. Gemini the sholdres/the
armes/and the handes. Cancer the hrcstc/sydcs/mylte/nnﬂ
lyghtes. Leo the stomake/the herte/and the backe. Virgo ¢
bely and the entrayles. Libra the navyll/the graynes/& the partyi
under the braunches. Scorpio the pryve partyes/the genytores/s
the bladder: and the foundyment. Sagittarius the thyghes onely.
Capricornus also the knees onely. Aquarius the legges from the
knees to the heles & ankles. And Pisces hath the fete in his

dum)‘l\)’m\.“’

For the renaissance, steeped in this lore, it was as evident that
microcosm cpimmized the macrocosm, as it was that the carth stood.
stationary in the center of the universe. And the microcosm-macro=
cosm analogy carried the same authority. How clse to interpret the
holy scripture that man is created in the image of deity? Agrippa
speaks for his era when he asserts:

Seeing man is the most beautifull and perfectest work of God,
and his Image, and also the lesser world; therefore he by a more.
perfect t:t'nnpnsitinn,"_:111._(1 sweet Harmony, and more sublime:
dignity doth contain and maintain in himself all numbers, mea x
ures, weights, motions, Elements, and all other things which a .
of his composition; and in him as it were in the supreme work=
mnns‘;hip, all things obtain a certain high condition, I)cyond the
ordinary consonancy which they have in other cmnpounds.""

In keeping with the hexaemeral tradition, man is the crowni '
achievement of creation, God's masterpiece, rcprnducing His imag!
and encompassing in small the perfection of His workmanship. 1

the heavens declare His glory, man is the living example of it.

192

COSMOS

the words of Walter Raleigh, “Man . . . [is] an abstract or modell
or briefe Storic of the Universall: in whom God concluded th(;
creation, and worke of the world, and whom he made the last and
most excellent of his creatures.” ® John Swan echoes this common-
Jlace sentiment: “He [man] was therefore the last, as the end of
all the rest; the last in execution, but first in intention; the Map
Epitome, and Compendium of what was made before him.” * ‘

For Agrippa, as for his contemporaries, the similitude of the
microcosm and the macrocosm was not an empty rhetorical figure
of speech, but a physical fact, and he applied it with the rigorhuf a
scientist:

The measures of all the members [of the body] are propor-
tionate, and consonant both to the parts of the world, and
measures of the Archetype, and so agreeing, that there is no
member in man which hath not correspondence with some sign,
Star, intelligence, divine name, sometimes in God himself the
Archetype.™

An entire geometry of the human body was developed to show its
symmetry and proportion. The locus classicus for this doctrine is
Vitruvius, who in his treatise De architectura laid down the basic
tenet that an esthetically pleasing building “must have an exact
proportion worked out after the fashion of the members of a fincly-
ﬁhnped human body™ (IILi). Renaissance editions of Vitruvius
flaunted diagrams which fitted the human form to geometrical fig-
ures, and in this vein Agrippa sets out the measurements in detail
and provides illustrative woodcuts to show the body as it tends to
the circle and to the square, with legs together and apart, with
arms outstretched, raised, lowered.™ It is in this sense, Raleigh says,
rphnr man is the measure of all things; and he cites Aristotle and
ythagoras as authorities.™

_Ilus; model of perfection became the paradigm for beauty, and

arusans strove to reproduce it in their work: )

Frm1.1 the very joynts of mans body all numbers, measures, pro-

portions, and Harmonies were invented; Hence according to this

ill_\l(é':;utl: nf] the h](l)d_v, they [the ancients] framed_, and contrived

ol mP es, pallaces, houses, Theaters; also their ships, engins,

g _every kind of .Arnﬁcc, and every part and member of their

Eultftl:::c:nfti hui[d!r}gs, as columnes, t.:ha].:itc::s of pillars, bases,
sses, feer of pillars, and all of this kind.™
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These are the humanistic esthetics employed by Albert, Lmnardo-,-;'
Raphael, Diirer, Palladio, and the majority of artists who gave the
renaissance a style which sets it apart from earlier periods and con..{;
tinues to draw admiration from later generations.™ The dignity of
renaissance art derives from an imitation of cosmos, that ordered
and beautiful archetype which interrelates the diverse data of our.
experience through the application of harmony and proportion. Art,
in fact, is a persuasive demonstration that our lives are patterned
according to number, weight, and measure—according to the same

dimensions as the universe.

NoTES

1 Nicomachus, following the Middle Platonists, makes this point with utmaost
clarity: '
All that has by naturc with systematic method been arranged in the
universe seems both in part and as a whole to have been determined an
ordered in accordance with number, by the forethoughe and the mind oﬁ
him that ercated all things; for the pattern was fixed like a prclimim?
skerch, by the domination of number preéxistent in the mind of the world-
creating God, number conceptual only and immaterial in cvery way, but at
the same time the true and the cternal essence, so that with reference 1o ity
as to an artistic plan, should be created all these things, time, motion, thi
heavens, the stars, all sorts of revolutions
(Introduction to Arithmetic [Lvil, tr. Martin Luther 1D’'Ooge [New York,

19261, p. 189). ) ! |
2 The Latin counterpart is wundus; cf. Pliny, Historia saturalis, TLiv; Rob=

ert Recorde, The castle of knowledge ( London, 1556), p. 41 and Pierre de la
Primaudaye, The French academie, tr. T. Bowes (London, 1586), s al'ld
P- 179 :

s 4Opinions of Philosophers” [1Li] in The morals, tr. Philemon Holland
(London, 1603), p- 818. Cf. St. Cyril, Adversus libras athei Juliani Ill.xl\nj
in Migne, Patrologia Graeca, Vol. 76, col. 5713 André Dacier, The .’.rf_e_ f
Pythagoras, tr. anon. (London, 1707), p. 74; and Joannes Albertus Fabricius,
Bibliotheca Graeca, 11 vols. (Hamburg, 1790-1808), I.750. R

A The lives, opinions, and remarkable sayings of the most fanous ancient

philosophers. . . . Made English by several hands [VIIL48], 2 vols, (London,

1696, 1135,
5 Primus Pythagoras coelum esse mundum
est, omnibusque animantibus ac signis pulchris decoratur (M

1653], col. 1318).

( kborpov ) dixir, quia pcrfccmﬂ_'}l
yriobiblon [Roueny

o Primum autem omnium universam hane cireumscriptionem  xoguor, €%
concinna digestione, ipsoque ordine pulcherrimo, quo & Deo summo opifice
dispensatur, Pythagoras vocavit. Koopos enim rerum coagmentationeft
pulchré, atque ordinate digestam sonat
(Rembertus Dodonacus, Cosmographica in astronomiam ¢t geographiam isagoge
[Antwerp, 15481, As). Cf. Joachim Camerarius, Decuriae XX1 STMMIKTON
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POBAIMATAN (Geneva, 1504), pp. 308-300; Dacier, Li hagori .
1:1 d Fabricius, RBibliotheca Gnu't‘.r,mlj.-; §2-753. See p. 30{ a{foi{:.Pyd Sl S
: Castle of knowledge, pp. 164-165.

s {London, lﬁ_;j). Bm:}( I, }1 8; cf. Book V, pp- Bi1-82.

o The outstanding study of this henomenon is Ca
and Alchemy, tr. R. F. C. Hull (:'r"d'cw York, 195]).r1 = Jpn Paetiogy

10 Metaphysica, 986a23-986a26. This list was often reproduced; for example
by Johann Reuchlin, De arte cabalistica libri tres, rtr. Thomn‘i’Smnle\‘ 'J'L.":
pistory of philosophy, :nd ed. (London, 1687), p. 572. : ks

1 See pp- 93-94 above.

12 For a table which systematically reveals the universe as a system of rwo
extremes joined by a mean, see Plate 4. '

i On the Narure of the Universe, tr. Thomas Taylor (London, 1831) 12
There was also a source for concordia discors in the Hcmclitéan tra‘dﬁ‘im;:
e Kathleen Freeman, Awneilla to the Pre-Socratic Philosophers {Otfﬂrd‘
1g48), pp- 25, 28 [items 8, st]. . :

v Commentary on the Dream of Scipio |1.vi.z3], tr. William H. Stahl (Colum-
bia Univ. Press, 1952), p. 104, For the reference in Plato, see p. 160, below

i Of the interchangeable course, or variety of things in :I:e whole *wo;'fa'
tr. Robert Ashley (London, 1594), fol. s Cf. John Norden, Vicissitudo
rerm (London, 16oo), esp. stanzas 82-100; cf. also Joannes Baprtista Bernardus
Sewinaritin totins Pbﬁom{zb.‘ne Avristatelicae et Platonicae, zn{i ed, (Lvt)ml
1590). 'Las7s nnfi G. S. Kirk and ]. E. Raven, The Presocratic Pbiioiobber;
(Cambridge Univ. Press, 1962), pp. 119-120,

“Those who are prone to think in the Pythagorean fashion would make
much u_f the fact thar the earbon atom is a tetrahedron—further evidence
I_I;:nr 4 15 of fundamental importance, since carbon is the basic unir of all
ine.

R “Opin, of Phil.” [Liii] in Merals, rr. Holland (1603), p. Bo6. Cf. F. M
Cornford, “Mysricism and Science in the Pythagorean Tradition,” (:'.'fm"f:'cai
Quarterly, 17 (1923), 1-5; and Kirk and Raven, Presocratic Philosopbhers,
PP‘-: :Iz!:—:_u. See also pp. 78-84, above, esp. n. 18, ‘
B :t]‘:f: \U\f: ‘Ji’_\‘rbagam: [xxviii], tr. Thomas Taylor (London, 1818), p. 109;

B gl gt B A O
cesco Gilorgio, De ;'v‘..t;“' s b c:j" :.r:'or_v Of‘pbda_wpby, Pa:37% Cf. Fran-
Tt | H e ba monia mundi totius cantica tria, and ed. (Paris, 1545),
e j“h-" -IF 3 kLII‘II’It.l'l Cornelius Agrippa, Three bof)ks of occult philosophy,
o il reake tl,nnd(_m. 1651), p. 183; Ludovicus Caelius Rhodiginus
-ectioman antiquarum libri XXX (Basl ; it
R L asle, 1566), p. 8s7; Joannes Drusius,

Tragranmmaton (Francker, 1604) p. 8: Sir Thomas Brow Pseued [
Eidemies (1 2t i s 14 (“ % i S s Browne, Psendodoxia
T bl o 5, ed. Geoffrey I\c_yncs.. 6 vols. (London, 1928-31),
e s endelinus, I)mcrrqrm epistolica, de tetractu Pythagorae

uteanumt (Louvain, 1637); William Lilly, Christi | :
Fito e b e 5 Willi illy, Chbristian astrology (London,
£ i'e‘:l" (|[1 sudworth, The True Intellectual System of the Universe

y s. (London, 1845), ILis-19; Dacier, Life of Pythagoras, pp. 32,

316, and g
’ oannes Franciscus s 4 . _ 4
(Hal I s Franciscus Buddeus, Compendium bistoriae philosophicae

_,-]E"‘ 1731), p. 100.
- John Norris (London, 1682), p. 116, Erasmus makes fun of this no-

tion. in
Moan answer to the B G p
plics: the question, “What engenders god and men?” Folly re-

It i\' 1 3 d
S CVin t z i .\ T of mankynde
- hat SCIIC I'l'leml)rc e \'hll:l'll'.‘ 15 Ih[‘.‘ OUB’\' p]:mte f k_ .

Thar, i eale
ar, s the onely fountaine, w g i g

_ aine, whens all thynge seive i

bl \ f vonges receive life, a grear deale
mer than from Pythagoras Quaternion ' :
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(Praise of Follic, tr. Thomas Chaloner, ed. C. H. Miller [EETS; Osford
Univ. Press, 1965, p- 15). ) 2

22 This important passage from Theon's Expositio rerum matbematicarum
ad legendum Platonem utilium is translated by F. M. Cornford, Plato's
Cosmelogy (London, 1937). p- 70. For the Greek text, see I’._duard Heller,
(Teubner; Leipzig, 1878), pp. 93-106. For a renaissance Latin tranaslation, .
Ismael Bullialdus, ed. (Paris, 1644), pp- 147-134 For another English transl
tion, see Thomas Taylor, Theoretic Arithmetic ( London, 1816), pp. 187-190
For the far-reaching significance of this passage, sc¢ pp- 328332, below. =

23 [n omni doetrina guattuor sunt elementa secundum
platonicos. Caput. v.

clementa: essentia : esse © virtus : &

Quattuor apud methaphisicum sunt
signum : linea ; planum : atque
i Ilur

actio. Quattuor apud mathemaricum:
fundum. Quattuor apud phisicum: seminaria naturac virtus @ pu
paturalis : & adulta forma [ atque compositum

(Vocabularius . . . naturalis philosophiae [Lyons, 15081, C3"). i
o8 Chyristian astrology, p. 183. Cf. also Agrippa, Occult philosophy,
Freake, pp. 183-187; Robert Fludd, Demonstratio quaedam analytica (Fran
furt-am-Main, 1621), tr. C. G. Jung and W. Pauli, The lnterpretation
Nature and the Psyche (New York, 1055), pp. 226-236; and Leo Spitz
Classical and Christian Ideas of World Harmony (Johns Hopkins Pr
1963), pp. 64-74-
2 Cf. Plates 5 and 6. See also Plate s51. !
# Joannes Goropius has a long passage unfolding the relationship of 1z
to 4, and a marginal gloss explains: “The duodecad encompasses the idea of
the entire universe” (Duodenarius totius  mundi  ideam complectitur)
(“Hicroglyphica” in Opera [Antwerp, 1580, p- 154).
# Gee, for an example especially pertinent to this discussion, Thomas Hae
The use of both the globes, celestiall, and terrestriall (London, 1502), DR
28 See pp. 107-110, above. The number 12 continues to assert its ©
connotation even today. Salvador Dali employed the symbolism of
dodecahedron in his “Sacrament of the Last Supper” (National Gallery
Art, Washington, D.C.), and Aldous Huxley in a contrary vein sct up
solidarity meetings in his Brave New Weorld for twelve participants in
circle.
20 See also Plate 33.
30 See the diagrams on pp. 05-96, above. See also John Burnet,
Greek Philosophy, ath ed. ( ondon, 1945), p. 112,
M Translated by Dacier, Life of Pythagoras, p. 322.
8 Hierocles upon the Golden Verses of Pythagoras,
1657), p. 1273 Upon the Golden Verses, tr. Norris, p. 117.
# Omnia ex calido, frigido, humido & sicco nasci (Gulielmus
Tabula compendiosa [Basle, 15801, p. 168). See Plate 36,
4 See pp. 93-94, above.
8 The sphere, tr. Edward Sherburne (London, 1675), p. 12. !
w6 Connmentary on the Dream of Scipio [Lviz3-28], tr, Seahl, pp. 104-10
For ather notably full explanations of the tetrad, see Aristotle, De generatid:
et corruptione, 330a30-331a6; Ocellus of Lucania, Nature of Universe
tr. Taylor, pp. 12-18; Nemesius, De natura hominis liber, tr, Giorgio
(Lyons, 1538), pp. 66-77: Bartholomaens Anglicus, His booke De Pr
prictatibus rerum, ed. Stephen Batman (London, 1582), fols. 154, 165, 1€
169; Gregor Reisch, AMargarita philosophica (Basle, 1583), pp- 6o6-701%
Charles de Bouelles, Physicorum elementorumni . . - libri decem (Paris, 1512)y

tr. Hall (London,

Morellius,
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fol. ”‘S‘\-mphnncn‘Chm_n]m.-r:__Symp.’mmn Platonis cum  Aristotele (Paris
161, fols, 106 1T Godfridus, The boke of knowledge wen
1516h o . ? owledge of thynges unknowen
(London, c.a530), Gi ~-H1"y Agrippa, Oceult philosophy, tr. Freake, pp. 6-
. . - g .} 4 e > ;
Oronce Fing, De sphaera mundi (Paris, 1532), fol. 2; Franciscus \I-.;u}r:ll] o,
(.Hlj,”,ur,qn’;r.r (Venice, 1543), fol. 14%; John Dee, * 35l 3 n
Sommiograpie LYe: 4% ce, “Mathemaricall pracface” in
{uclid, The clements, tr. Henry Billingsley (London, 1570), *3-*4; Guil
Jaume Saluste du Bartas, Devine wweekes and wworkes, tr ](;'ilms'l é\'\(.: :::1-
; & ; , tr. Joshua S 5
(London, 1605), Pp. 39-30i Simon Girault, Globe du monde (Lengres
15020, fol. 57—5_5; Norden, Vicissitudo rerum, D3; Thomas Walkington &n;:
ontick _‘:;_,5.5‘-. of Iwmors (London, 1607), fol. 38°—40". In the library of .Gm-lt
cille ._,”._I Caius College, Cﬂn_lhrldgc_. there is a profusely illustrated eleventh-
or nwelfth-century manuscript entitled Tractatus de q'fm:emarfa, suggestin
that the tetrad [!':ll'{ll‘mn continued undiminished through the middle a t\g
t.;_'.-.'. {)L-_w_f.-?ru ¢ Catalogue of the Manuscripts in the LLfbmry of Gm:-'gi{f;:
ot ('"”""..(") h'gt". 2 vols, l‘_(.nmhndgc Univ. Press, 1907-08), no. 428. See al
Charles Singer, From Magic to Science (New York, 1958) |-v-:t : S(;
Farry :Bnhcr.}("in Principio: Creation before Time” in Es.mr‘)vr.:‘. irf-H:?_:f‘)rm:f
cravin Panofsky, ed. Mills Meiss, 2 vols lew Y i
{:‘_‘H fsky, ed. Millard Meiss, 2 vols. (New York Univ. Press, 1961),
;. |['.III1'I-Ill}ll‘:H‘1tJI‘I of the r.'_lclm:m.t: is probably best known from Aristotle’s
J’_.l_qum.\'nom et c-r)?:l:.ﬂ)‘.mr).!!('. 331a7-333a16; cf. De caclo, :8(::‘1:3--’86-.11(;
1]|._. 17-31 ;-_fln,. In the Timaens (49A-50A), however, Plaro assumes thar t-hc‘
clements change constantly, and Ocellus of Lucania in his De universi natura
. o i : » S (
|1U|\_ chap. i) gives perhaps the most detailed description of how the
;L;Iltrﬂf\ !{1;11:1&' Icnn:l)lm::lly] within the framework of an unbegotten and
ndestruetible order. Ovid also has a pass:
als as a passage on what cl
undergo (Metamorphoses, X\"‘:w-:ql}i § I RN
"!L;m.r.' the Golden Verses, tr. Hall, p. 126
"Devine weekes and Sylvester (
W q workes, tr, Sylvester (160
"See also Plares 33-13. ' ’ RN EA
;u pp. 152-153, above, for Theon's list.
“For ace ;. well known i i
o ¥ 1\:2:1[\ \\Lflfl ]\I‘lﬂl\t;‘l) in the renaissance, see Philo Judacus, De
lantas Noé, 120 fF. 1 5 HpiRa : pdnrey
Sy .” and De opificio mundi, 48 ff.; Plutarch, “Opin. of
_ | Lii] in Morals, tr. Holland (1603) : ianus C
b LS S ) I 3 pe 661y Martianus Capella, De
) :; ”r itime et/ hrcnm._ll.mﬁ-mr. VlL7134; Hierocles, Upon the Golden
e ;j\_--“‘] 'I.? P r{(»; and .l‘.'-ldl:'ll'l.‘, De natura rerum, viig, xi.1—-3. For renais-
pe . : ;t -Ilptl-:“ see (,m.ar;nl Celtis, Quatuor libri mmorion (Nuremberg um‘)
o “”\!hl{:" ::rt !35‘)13 C!mrlcs de Bouclles, Liber de duodecim nwaneris in f.i[:c';
e Ih; ;‘._ ?f'” aris, ;5;\01. fol. 150"-152; De Bouclles, Liber de Sapicunte
I dividuum und Kas: j r Phi 1 jiiin
e, | % osmos in der Philosophie der Renaissance, cd.
g "’} ig, 1927}, pp. 311-312; Jodocus Clichtoveus, De mystica
The oo ﬂ_u.'_:]u..mm.*c opusculunr (Paris, 1513), fol. 8-¢%; Marrin Cortes
2 4 uy i " ’ v i3l . y 4 ! L
Poctel } I;,I”;J;nrf_;:ar.-rm. tr. th".‘l'.ll"t‘! Eden (London, 1561), fol. 8% Guillaume
l'l-.nli]. -\Im-r‘: l-Ll c;:;nrf;rd.-.:.-mmms, quaternario . . . expositae (Paris, c.552);
. v 4 » g ' o U
Gty o & ;r ic yeres almanacke (London, c.i566), a7%; Cornelius
Du Barras D(‘_.;;’*‘-::f lal_‘r,{rl;fr_mm a, tomi I (Antwerp, 1569), p. 37 (see Plare 6);
Bt |’l'iu.ru|d-tn-; !;: Lr; _.n;.( 1;}0:'&('5. tr. Sylvester (16os), pp. 52, 494; Pierre
audaye, e 1l PR Ppoon s Fyromp 5 Ta £ ' :
i h g r; ‘»0 I ]uf .:!.n Fremeh academie, tr. R, Dolman
¥ _ - e bl e 1 H
lereford. Mioraehin! .[ {r) a redaction of Hicrocles]; John Davies of
Brsis L il pora os [1603], ed. A, B, Grosart (London, 1877-78), pp
Ly, Christian astrology, p. 183; and . A
gy, o183 and Georg Horn, Arca Maosis (Leyden,

166K, n 4

literaryre \Lc ']\:-T ;hr;nl[t,)rn .muhf:\. of the origin of the tetrad tradition in the
1915), . 255, :1l1t1"i’['“| I_L-l-.uru. l-.{ude sur la littérature pythagoricienne (Paris
tétrade 4 aul Kucharski, Etude sur la doctrine pythagoricienne de 2%

Iy pric
Hors (Paris, 1952), pp. 18-26.
rench academie, p- 177,
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#Gee my article, “Some Renaissance Versions of the Pythagorean Tcmd}_!‘
Studies in the Renaissance, 8 (1961), esp. pp. 20-33. ;

a5 [ jves of ancient philosophers [VIIL76] (1696), TL57. The same informg
tion is supplied by Plutarch, “Opin. of Phil.” [Liii] in Morals, tr. Holland
(1603), pp- 8o7-808. Cf. Stanley, History of philosophy, pp. 580-581.

W French academie, pp. 50-51. e
47 See Florence McCullough, Medieval Latin and French Bestiaries (Uniy

North Carolina Press, 1960), p. zo01. For an example in an historiated initig
see Bober, “In Principio,” esp. L26. - \

15 A comparable retrad appears also on the title page of Pliny, The bist

of the world, tr. Philemon Holland (London, 1601), and another on th
title page of Giovanni Barttista Porta, Natural miagick (London, 1658).

40 French academiie, p. 179.

 Devine weekes and workes, tr. Sylvester (1605), p-. 42, For other treat-
ments of the cosmic dance in Tudor literature, see F. M. W. Tillyard, Th,
Elizabetban World Picture (London, 1943), pp. 94-99- ‘1

wt dchilles Shield [15981, tr. Chapman, in Chapman's Homer, ed. Allard
Nicoll, 2 vols. (New York, 1956), 1557 To place this passage in context,
pp- 379381, below.

62 Gamuel Danicl, Complete Works,
1885-96), 11l.104-105, 198-199.

5 Cf, Milton, Areades, 61-73.

o Historie of world [1lxx], tr. Holland, p. 14. For a diagram of tl
scheme, see Stanley, History of philosophy, p. 539.

6 4A commentarie of the creation of the soule”
(1603), p. 1046.

56 Harmonices enchiridion
philesophy, p.531.

% For other notable authorities on the music of the spheres, see Ce
sorinus, De die natali, xiii; Tamblichus, De vita Pythagorae, xv; Agrip
Occult philosophy, tr. Freake, pp. 259-262; Milton, “De sphaerarum
centu”’; Stanley, History of philosophy, pp. 531, 538; Edward Sherburne,
The sphere [of Manilius] (London, 1675), Appendix, p. 130; A. Ed. Chaig
Pythagore et la philosophie pythagoricienne, 2 vols. (Paris, 1873), 1L147-15
Théodore Reinach, “La musique des spheres,” Revue des études grecquli
13 (1900), 432-349; Sir Thomas Heath. Aristarchus of Samos (Oxford, 19t
pp. 10s-115; F. M. Cornford, “The Harmony of the Spheres” in The
written Philosopby and Other Essays (Cambridge Univ. Press, 1950), |
14-27; Edward W. Naylor, Shakespeare and Musie, 2nd ed. (London, 19
pp. 147-158; Spirzer, Ideas of World Harmony, passim, csp. pp. I#
W. K. C. Guthrie, A History of Greek Philosopby, 3 vols, (Cambridge Un
Press, 1962), lzgs-3or; James A. Philip, Pythagoras and Early Pyt
oreanism (Univ. of Toronto Press, 1966), pp. 123-133; and Kathi Meyer-bac
Music of the Spheres and the Dance of Death (Princeton Univ. Press, 197048

84 In Morals, tr. Holland (1603), p. 1046; cf. Porphyry, De wvita Pythagor
xxxi; Macrobius, Commuentarius in_sommniun Scipionis, ILiii.1; Rhodiginy
Lectiontm antiquarum libri, pp. 8 ff; and Stanley, History of philosepiy

3T

s UOf musicke” [xliv] in Morals, tr. Holland (1603), p. 1263

ed. A. B. Grosart, 5 vols. (Lond

in Morals, tr. Ho

[TILiii], as translated in Stanley, History

maxime perspicienda est quae in ipso_co€
Qui el
aturs
n ¥
rpu

90 [ quae est mundana in his
vel compage clementorum, vel temporum varietate visunrur.
fieri potest, ut tam velox coeli machina tacito silentique cursu move
... Jam vero quaruor clementorum diversitates contrariasque pote

nisi quacdam harmonica conjungeret, qui fieri posser, ut in unum €o

ac machinam convenirent?> Sed haec omnis diversitas ita ¢t rempoOrt
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Standin
SETOSS, 1922

3 chemy,
_:\Ilcrncmlillls"'

_Of' .”“” Cirel

COSMOS

varictatem parit et fructuum, ut tamen unum anni corpus efficiat (De
pusica, Lid) .

i For Rabert Fludd, see esp. Utriusque cosmi historia, rols

: ! ¢ T , 4 vols. (Op-
enheim, 1617-19), L78-106. Cf. Daniel Georg Morhof, Po!yb:’:ror [1Li.z2 6p]
sth ed. (Lubeck, 1747), 1L17-18. See also Peter J. Ammann, “The Musi.cal'
Theory and }fhllosupl'ly of Robert Fludd,” Journal of the Warburg and
Courtald hmu.nrrelr, 30 (1967), 198-227,

For Johann Kepler, see esp. Harmonices mundi libri V' (Linz, 161

' : Some, : 7, 1619), Book
V., pp. 192-243- Sc{.‘alsu D. B Walker, “Kepler’s Celestial Music,” Journal of
the Warburg and Courtauld Institutes, 30 (1967), 228-250.

For Marin Mersenne, see Trairé de I'barmonie universelle (Paris, 1627)

For Athanasius Kircher, see Musurgia universalis, z vols, (Rume' 1650) ' es
Book X. R

For John Heydon, see The barmony of the world (London, 1662), esp
pp: 40-33- : iy

62 Holy Somnets, V. I‘Iul: comparison of man to the macrocosm was so
commonplace |nI rhc‘ renaissance that a list of references to it would be
supererogatory. It might be helpful, however, to cite
recherché books on the subject: } e s

Francesco Giorgio, De harmonia mundi toti 1 i i
co € rio, ; I totius cantica tria (Veni
esp. Canticle I, Tone vi ( S

Anroine Mizauld, Harmonia coelestiun corporum et bumanorum (Paris
1555) .

]UR nes S0 1 S, a’uicf OCOSIINS ] j p? p T i q
1 n :N Pl\ riu y Jive hb{'? dﬂ’ oportione HI?’.I'.H'I He ﬂﬂa‘?}di
{ i aTis, 160 7 )

Rlld] ] TUCS dﬂ' C'ISU'D D i i
H y e meteorys nucer i l‘ br fi} r
5 If:. 15 5 1 OCasn 1ori q?‘ o (F’Orcﬂcc.
R('Illl.'l'f I Il_ldl]. PJ’)HD" j 5 i ere t , sen ‘H}f!eoro!o 1a
L apn‘!ﬂﬁ acra & vere brllfﬂlﬂﬂﬂ, g
caosnea ( ’ ra l‘lk fu I, 1 626)

Fortunius Licetus, De mundi, &

e o v ;
o bominis analogia liber unus (Udine,

:\Ihan.!siuw l\ i j . L] P-
3 lrchff .'11“5“ a
I " ’g umver ﬁlhf, 20 OI!) (Rome, 1650) €s ]l40! -
[' M von ]"I{'Illlnnf ] Jl{_‘ i‘.lﬂ'ld()'hﬂ d}‘.‘l’foﬂrjel « « « COMCETIUN f-‘.‘e wmac-
) + b v P L g
rocasmn ‘ﬂh! mucrocosii, tr. ]. B. anndnn 1685 )

In seventce > 1
-aut}u.\1-:“;:,';;“\[:;‘:?“}]"\. England #icrocosmus became a favorite term with
Bk Jnhi.ls[)rc'f]t{cntl_v used as a title for a variety of works—for ex-
TRk e ill\l(:h of Hereford, Helkiah Crooke, Samuel Purchas, Peter
4 l‘l'L"ltlIlL‘I:l]lr-‘c. ?m: Thomas Nabbes. In modern scholarship, the out-
T Rk s of the subject include George P. Conger, Theories of
: .]I{'h :-’lhrrmc_‘om:r in 'r).rae History of Philosophy (Columbia Univ
-."(I‘E?h;i ,ass:rc;‘. I-{rdnrnim:?n und Kosmos in der Philosophie der.
! _] %. %{:qu:ér ;Ih } Grillot de Givry, Witcheraft, Magic, and
7 Jaces | .t()m on, 1931), pp. 220-248; and Rudolf Allers,
e b ) 8 1944), 319-407. One of the most useful for
poses is Chaprer I in Marjoriec Hope Nicolson's The Breaki
:-‘\('N;}rrlm-'_csrcm Univ. Press, 1950). mg
[)(I:I.,' a:l:::iﬁlfliau'p!l-af]fncc' to Billingsley’s translation of Euclid's
sy several different mathematical sciences, among which
graphic,” to be coordinate with astronomy and geography:

Ant H i
ﬁgu.r:npsr_:gra]?h:u. is the description of rhe
» oituation, and colour of every diver

enaissaie

terary pur

5] .
E In his
Elenepys,
15 ':ll‘l'thm]

Numl.)cr. Measure, Waight,
se thing, conteyned in the
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perfect body of MAN: with certain knowledge of the Symmetrie, figure,
waight, Characterization, and due locall motion, of any parcell of the sayd
body, assigned: and of Numbers, to the sayd parcell appertainyng (c4).

See pp. 264-265, below.

64 Dicitur homo mxpérorpos (id est mundi compendium) non quia quatuor, ut
reliqua animalia ctiam minima, constet clementis: verum quia omnes
mundi virtutes continet. Nam sunt in mundo Dii, quatuor elementa, bruta,
plantac. Has omnes potentias possidet homo, haber Rationem pro divina
virtute, habet pro natura. Elementorum movendi vim, crescendi, suique
similem productricem

(Myriobiblon [ 1653], col. 1318).

95 Of the many renaissance statements to this effect, none is more noble
than Pico della Mirandola’s treatise, De dignitate honrinis, a youthful state-
ment intended as the general introduction to 3 wide-ranging analysis of
human knowledge.

0 Honoré d’Autun, The lucydarye, tr. Andrew Chertsey (London, c.1 508),
Ag4. To show the persistence of this physical comparison herween man and
nature, ¢f. Walter Raleigh, The history of the world [Lils] (London, 1614),
b, 30, where every detail is repeated. Sec also “Homo Microcosmus” in
Henry  Peacham, Minerva Britanna (London, 1612), p. 1905 and Phineas
Fletcher, The purple island (London, 1633), passin,

7 (Robert Wyer; London, c.as3z), cx-c2'. For similar information, cf.
Godfridus, The boke of knowledge of thynges unknowen (Robert Wryer,
London, eas3o), Gg: and Lirra Pater, The pronostycacion for ever (Robert
Wyer; London, c.s40l, A3, A7. The ultimate source for this kitchen
astrology is a French remnant of the middle ages, Le kalendrier des bergers.
Cf. Plate 33.

s Ocenlr philosophy, tr. Freake, p. 263.

o History of world, p. 3o0.

10 Speculum nundi (Cambridge, 1635), p. 496

T Oceult philosophy, tr. Freake, p. 264.

= Ibid., pp. 263-271. Cf. Fludd, Utriusque cosmi . . . bistoria, 1l.109-121.

S“Homo est mensura ommium rerwnm, saith Aristotle and Pythagoras”
(History of world, p. 31). The reference to Aristotle is Metaphysica, 1053236~
1053a37. For attribution of the saying to Pythagoras, see p. 31, above.

 Agrippa, Occult philosophy, p. 263. Cf. Helkiah Crooke, Microcos=

mographia (London, 1615), p. 6.

% A particularly cogent study is Rudolf Wittkower, Architectural Prin-
ciples in the Age of Humanisin (London, 1949), esp. pp. 1-18, 24-28
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Concepts
of Deity
and of

Time

Despite the difficulty in reconstructing a simple concept of deity
which prevails in Pythagorean thought, there are certain religioﬁs
attitudes and dicta ascribed to the Pythagoreans which the renais-
sance chose to emphasize, As we might expect, Pythagoreans defined
the godhead in terms of number, so that he was equated with the
monad, the all-inclusive unity from which the multeity of creation
prncccdcd. Conversely, he was the self-consistent infinite which
unified the multifarious items of nature and which by harmony
tended to minimize differences between them. Sratcd'simplv, he
was ic progenitor and maintainer of cosmos. Translnting this
principle into moral law, Pythagoreans acknowledged that his ideas
provided the archetypal forms determining our physical world,
n:}d therefore they must be the ideal p:ttu;rns toward which we
111rccr our aspiring thoughts and upon which we model our ac-
tions.!

Because of his numerical definition of God as the monad, Pythag-
OFas was considered a proponent of monotheism, and by some the
tuun_d'cr of monotheistic religion in Greece in npposifion to the
tl‘:l(]ll"l(ll'lﬂl pantheon.® Furthermore, since Judaism was the out-
;}tandmg theology of the ancient world propounding a single deity,
i[{:r‘}mgur:ts was (.}ftcn affiliated with Hchl_‘nic culture. Ficino, for
\.mncc. rummaging for half-remembered information, wrote: “St.
;{ ‘jl'(l:‘\‘\"l':l‘i lfirlh(r:.:(’?]“l E:)r:-.ﬁzd;‘;l-w\(‘;d‘th‘f‘t Pyth:‘lgloras vl.\-':!s hqrn of
sl m).r s ulu)-. {lt:t:an tradmc‘m Moses is the
s thcicﬁ,ré ok orking in tm‘.scrvu.c of an undisputed _]_chnv:llj.
e e -\-125‘::; Tnilum t;} ]:;hs;{:t]c that P_vthagnrf.:s reccived his
i the R ];0 |1i-;“Cj;':L? de :l”IJr:}ch.!nl:z suggcsts. He.nr_v More
Bt : ??}tf-' r{?:a cabbalistica, an interpretation of the

apters of Genesis, puts the case most strongly:
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For Pythagoras it is a thing incredible that he and his followers
<hould make such a deal of doe with the mystery of Numbers,
had he not been favoured with a sight of Moses his Creation of
the world in six days.’

Pythagoras was therefore in the direct line of covenantal authority,
and was so considered by the Church Fathers.” He is cited by St.
Augnstinc and St. Jerome, to name only two, without a trace of
embarrassment or discomfiture. The Carmina aurea attested to
P_\'th:lguras’ piety, and the Symbola were clear evidence of his
wisdom.

The basic text for reconstructing the Pythagorean concept of
deity, at least as the renaissance knew it, is prcscr\'cd by St. Justin
Martyr (c.100-c.165), the early Christian apologist and one of the
first in a long line of 5)'|1cr€tist5 who sought to reconcile Christian-
ity with pagan philosnph_\'. In his Exhortation to the Greeks—
translated into Latin, incidentally, by Giovanni Francesco Pico della
Mirandola and printed at Strasbourg, 1506—]Justin Martyr sys-
tematically canvasses Greek philosophers and poets for monotheistic
belicfs. and he devotes a short chapter to Pythagoras (xix). He
comments that Pythagoras “seems to have harbored thoughts about
the unity of God, which may have been a prnﬁmhlc result of his
sojourn in Egypt." He notes also that Pythagoras “cxplained his
own philnsupl‘licnl conclusions by means of mystical s_\-mlmis," and
he interprets the sanctification of the monad as an emblematic
declaration of monotheism:

He II’_\'rlmgnras] nllcgnrically teaches that there is only one God
when he states that unity is the first ptinciplc of all things and
the cause of all good.

To support his argument that Pythagoras professed a single, om-
nipotent deity, Justin Martyr then gives what he claims to be a
direct quotation from Pythagoras:

God is one. And He is not, as some think, outside the world, but
in it. for He is entirely in the whole circle looking over all gen-
crations, He is the blending agent of all ages; the executor of His
own powers and deeds; che first cause of all things; the light in
heaven; the Father of all; the mind and animating force of the
universe; the motivating factor of all the heavenly bodies.

This quotation was repeated as authentic by St. Clement and by St.
Cyril, and was thereby established prnmincnt]y in patristic litera-

CONCEPTS OF DEITY AND TIME

rure.® It was widely recalled during the renaissance.” According to
Raphael Hythloday, the majority of Utopi S

i ¢ 2 . ) 'topians affirmed
a deity: P d just such

The moste and the wysest parte . . . beleve that there is

tayne godlic powre unknowen, everlastinge i;u:um r ]I- . 'clclr-
inexplicable, farre above the capacitie and }e;chc of F : “-'“5.'" .
di.-:pcrscd throughoute all the worlde, not in bignes hu‘:ﬂ_“-“ ?‘ iy
and power. Him they call the father of al. To T}im"l[un mh‘ ‘?f'[“c
tribute the beginninges, the encreasinges, the rt;t:(cd'cr . f;f‘
chaunges and the endes of al thinges." o g P

Sifr 'Il‘ht;n:li\a More here seems to extoll the ineffable permeative god
= J — “wre ” . o
:_jm.i]:l;_ ythagoreans, the “Father of Al as Justin Martyr had re-

1‘110 primary postulate of the Pythagorean quotation recorded by
Justin Martyr is, of course, that the supreme being is equivalent .
the monad. He is infinite, omnipotent, eternal y cnnc]l:' n; ][ ]tﬂ
monad placed in a religious frame of reference. A;nontf thr(: r::;;t;(;
the pagan syneretists, Plutarch attributes to the I’Srlu n;mh
similar hch.cf: “Pythagoras affirmeth, that . . . uniric.\\'q‘;gGuci “: 3
the soveraigne good.” " The Pythagoreans were ulu‘;mutinr;-;l:‘ll 7
monotheistic, though their definition of God is ;m\'thir]! but e
crete. Johann Reuchlin, the Christian cabalist who dev%[n -*lcn}!:-
theses ‘if Pico della Mirandola, claborates the statement of P};u : Ic
emphasizing the essential oneness of the Pythagorean deity: i

"[I{I:]c .(ll\"lnc Essence therefore, existent before Avum and Age
cxis:-el:,;z rlt‘b;:;g:cnf Ages) the praexistent entity and unity ul;
£ m;c.},\‘, .lllr.". .:;, .csscnc.c. nature, was by Pythagoras called
i o b .cr_lcn‘l es by IJTe:':ug, both upon a like ground; because
i .Ip] CS.‘:CI‘II‘I:‘III Unirte a'nd Being, from which, and by

y and through which, and in which, and to which all thim_is

are, -"‘([ arc {}I‘(]C 1 l Pc 515 :‘ a are cont !lllCd Ii d
r‘--d and rsi I'Id
an { T 12
H " a[ld are “C ¥

By this

3y this st isas i

i (:;rclmcut. God is a sempiternal essence. It is this conceptual

e the “I’}'rl‘t:lgt:rc:ln deity, in fact, which most impressed

= ;cn'sihln'\' Pythagums was of opinion, that the first cause was

l"uprihlel rmcé (l:;lg’\p:?smhlllt.: .Illic., changing|; but invisible, & incor-
a5 ~intelligible [i i 1

thirspi R gible [i.e., perceptible to the intellect, not

A seco © Pos

Wi n;]ar) pmt%llarc of utmost importance also emerges in the

m from Justin Martyr: that the Pythagorean gndbiq an im
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manent deity—“He is not, as some think, outside the world, but
in it.” Indeed, he permeates the entire creation, and in a real sense
subsumes it in his own infinite being. He is “the mind and animating
force of the universe.” Those prone to think in Platonic contexts
conceived the deity as the world-soul described in the Timacus, the
pervasive anima mundi that flows through all and binds all into one
unity. Cicero reports that Pythagoras “supposed the Deity to be
one soul, mixing with and pervading all nature.” ** Although Cicero i
refutes this view, the concept of deity as an inexhaustibly fecund
spirit continued to typify the attitude associated with the Pythag-
orean doctrine. chrcscnting Christian opinion, Lactantius ascribes
to Pythagoras a similar definition of god: “a mind which com-
meateth, and is diffused through every part of the World, and
through all Nature; from whom all animals that are pruduccd re~
ceive life.” ' i
In such a view, where god pcrforms the unifying function of the
anima mumdi, his initial role is that of creator. The conclusive proof
of his omnipotent divinity, in fact, is the ability to create a world,
an ability shared by no other power on carth or in heaven., Another
Pythagorean fragment preserved by Justin Martyr makes this point
by cloquently challenging any pretender to divinity: '

If any one should say 1 am God, besides the only true God, let
him create a World like this, and say this is my Work; but he
ought not only to say this is my Work, but he must inhabit and
fill the World he has created, for so has the true God done by
this.*

But the responsibility of the deity does not stop with creation. He
must supervise the operation of the machina mundi to insure its
orderly continuance. Francesco Giorgio assigns to Pythagoras a
definition of God which emphasizes this facet of His godhead:

Pythagoras asserted that God is an admirable power, both the
harmony and balance of the soul, its health and every good..
Therefore, by His care and attention all things keep their order.™

Matter retains an inclination toward discord, so that chaos lurks as

a perennial threat. But the benevolent watchfulness of God prevents

such a castastrophe. This supervisory responsibility is known in the

Christian scheme as “pmvidencc" (mporoa):

The World is corruptible in its own nature, for it is sensible and
cnrpnrcn]; but it shall never be curruptcd, by reason of the provi-
dence and preservation of God.*
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Pythagoreans in a pagan milieu more likely called it “fate”
8 * L ey oy e | ] s 4 o . i
(elpappérn) ™ or “necessity” (avayen).” In any case, the stricture in
. Puthe i~y . e
the Iﬁjtl}\dg(]}r:..ln frag;'ncntl that the deity “must inhabit and fill the
World he has created” clearl i
| ol rly points to a concept of god as an
i mundiy, a continuous vivifying force.
As world-soul, then, t ity inhabi ; :
A id-soul, he deity inhabits the world’s body and gives
ir form as a soul should: ) -

For of the soule the bodie forme doth take:
For soule is forme, and doth the bodie make.
(Spenser, Hymne of Beautie, 132-133

The _dcit_\' informs the world’s body through the imposition of
cosmic !1;1rmnnic.~;, and creation may be c.\‘pm:ndcd as the establish-
ment |_;t a mathematical cosmos out of chaos. No one carries t.his
line n'f reasoning more logically to its extreme than does Andreas
Cellarius, heir of the rich cosmographical tradition in scvcnreentl.{—

centu r_\% Holland, who writes with the Timaeus and with Hierocles !
m mind:

Sim‘c no body is able to exist without its own internal form, that
is to say soul, from which it is acknowledged that its mr‘ztinn
propertics, and effects derive, there are those who attribute a qéuf
to the world also, composed é r'avror kal érépov, from the s;|111c
:.md _II'II?' other, and made as if a third nature, to which COI]I“li!l-
ing in ITSCIF. the ratios of harmonic numbers, that highl:r rc\-'r;rcd
(uaternion is accommodated, the sacred oath of P\‘;ha'an;lq the
fountain of eternal nature on account of the number roLcnrrl];)ris-
;::ﬁhﬂ::ﬂ:1::}1\:1._’::‘![‘:1:“; mystery, in \\'!ﬂch the preceding numbers

are always contained, unfolding themselves unto infinity,

-']”LI l]l‘\'” I?L'! innil o o i d i
- ' 1 agy i a8y ity

I| . . T g i 1"[_! JLJH‘ fl‘(l!ll uniey th(:\ P!OLCCd to
1E1r I)Il.l|flp[l{.‘:l['l|ll‘l.""' . '

:;L:l‘;iri.';ll}:,:\_f:;‘&t":l;1Tms.f(Ilw: creating godhead of the Timaeus works
A npp(,,;'it(.‘;li;hr:c‘.‘," ashion. He produces :i.snul by reconciling
S m:.i;wrt Jclrtll: "‘_“fl thlc .n.l‘:hcr.':md this h‘tll.II imposes form
The resul i no l.(:ﬁﬁ rh‘lllllu':m:ﬁ lt\ |m.0.m‘)n“' pI‘()pf.‘l’tlES, s efteats
of his infinite pntc.ntiall 1« E‘I\L\:]'I:{I It?“-';-""f"l v
Juaternion to serve as lmrlllcrll1 for rl:T:\?( r-I“- ‘g(’dhc“d gcﬂﬂfﬂt(‘-‘-‘ .

rld-soul. [mprinted on mat-

ter, the i

. qug . T e s
e ],]lmtfrt'mm organizes chaos into the four elements, each
s 1t all i ated in a si V'S i e
" nterrelated in a single system. Since the quaternion

“the f ai !
atency :Hlnir,nf\ of eternal nature,” it continues to realize its
Vs producing the items of nature until it reaches the limit of
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the decad, 10, the number of perfection. Ten always contains the
preceding numbers (1+2+3+4=10),8s Cellarius says, so that
the decad is the limit of the finite cosmos. But the decad, though
finite, can be repeated indefinitely, and by this repetition can be
extrapolated to infinity. We have, then, 2 limited unit—a quaternion,
or a diapason, or a zodiac—which can be reproduced a limitless
number of times, and thereby the finite becomes the integer of
infinity, making infinity comprehensible. The creative process, in
fact, is a metaphor for infinity, its ongoing vitality a means for
understanding infinity.

As gencrator of these numerical forms which are realized in the
ph_\-'sical universe, God appears as the supreme geometer, Blake's
Ancient of Days with opened compasses at the ready. To give
evidence of his power and mercy, he created the world according
to number, weight, and measure (Book of Wisdom, xi.21), which
is simply another way of saying that he ordained cosmos (see Plate
43). William Ingpen, a well-meaning Christian and self-professed
Pythagorcan in early seventeenth-century London, removed any
disparity between the biblical and classical traditions:

Whereas it is said, that God bad disposed all things according to

mumber, waight, and measure, what is signiﬁed unto us, but that

when he created the world out of the lump before it had, he'_
made it an harmonious body, containing number, order, beauty,
and proportion, in all the parts thereof.™

God set limits, determined quantities, and constructed an artifact
so that the heavens declare his glory and the firmament shows his
handiwork.

Among pagan authors the locus classicus for this concept of a
geometrizing deity is found, not surprisingly, in Plutarch. In hl_s
compendium of pedantic chit-char, “Of S_\'mpnsinqucs" (VIILz2),
Plutarch includes an item: “How Plato is to be understood, when
he saith: that God continually is exercised in Geometry.”*! A!-
though this statement is not found explicitly in Plato’s writing, 1€
is often implicit, most insistently in the Timacus, and is customarily
attributed to him. In a long passage drawing heavily upon Py
orean doctrine, Plutarch explains what the statement means:

Neither hath God by any other meancs framed and made tllej'
natter

world, but onely by determining or making finit that 1

which was infinit in it selfe, not in regard of quantitic, great=
nesse, and multitude; but for that being as it was, inconstants '
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wandering, disorderly, and unperfect, our auncients were wont
to call it infinit, that is to say, undetermined and unfinished: for
the forme and figure is the terme or end of everything that is
formed and shapen; the want whercof made it of itselfe to be
shapelesse and disfigured: but after that numbers and proportions
come to be imprinted upon the rude and formelesse matter, then
being tied and bound (as it were) first with lines, and after lines,
with superficies and profundities, it brought foorth the first
kinds and differences of bodies, as the foundation and ground-
worke for the generation of aire, earth, water, and fire: for im-

ossible it had beene, and absurd, that of matter so wandring, so
crrant, and disorderly, there should arise equalities of sides, and
similitudes of angles, in those solide square bodies, which were
called Octaedra and Eicosaedra, that is to saie, with eight and
twentie bases: likewise in pyramidals and cubes, unlesse there
had been some worke-man to limit, ordeine, and dispose every-
thing Geometrically; thus a limit or terme being given unto that
which was infinit; all things in this universall world, composed,
ordered, and contempered accordingly in excellent manner, were
first and made, and are made now every day; notwithstanding the
said matter striveth and laboureth dﬂil_»" to returne unto her infinit
estate, as very loth and refusing to be thus geometrized, that is to
say, reduced to some finit and determinate limits,

I.?nderl_\'iug this passage is the Pythagorean premise that reality is
dichotomized into a conceptual world composed of ideal forms and
a ph__\'sicn[ world of inchoate matter. Creation occurs as the forms
are imposed upon the matter. Once more our understanding of
ultimate principles depends upon relating the intellectual and the
material, the infinite and the finite. The interaction of the two is
|jcrf: expressed in terms of Pythagorean geometry. The monad—
limitless and unchanging—working through the point produces
Il‘r:sr rh'c line, then plane surfaces ("Silptl‘ﬁcil;'i").. and finally volumes
( prnl_und.irics"). thereby exhausting the possibilities of physical
F.\rcnsum: in our three-dimensional world. Next it brings forth the
d?fl;zr:g::c(; {];l‘il]it‘;f:SJ—‘ll(JI" cold, moist, dry (“the first kinds and
o of bodies”)—and fmn} them generates the tetrad, which
\. ‘ginmzc.s the f{I)ur clements (“aire, earth, water, and fire”) in a
r]::’}]]l;:l;:::m; ["I]hj: ;I}I]'{:‘h{‘l'_\-'p:ll forms for the elements are of course
St ‘\—r::tnli(]h, t ; uu:_\' p—cﬂrf.clct fprms—thc octahedron, icosa-
i a(lhri}é\-c‘d ‘{\.itl:::i"({u e, Il.‘us universal nr.dcr cou!d not have

an omnipotent and rational deity—in Plu-
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tarch’s words, “unlesse there had been some worke-man to limit,
ordeine, and dispose everything Gcmnctrically,” Only by the in-
cluctable power of this supreme architect can a limit be imposed
upon what would otherwise be chaotic, Even so, there is inherent
in matter a tendency toward disruption, and consequently the god-
head has the task not only of creating the cosmos but also of main-
raining its determinate order,

This image of God as geometer translates the deity as anmima
sendi from the noncorporeal world of intellect to the extended
world of physical objects. We detect here the two dominant con-
cepts of deity in the Pythagorean tradition, both evident in the
quotation preserved by Justin Martyr. One postulates the deity as
an all-pervasive spirit that infuses the universe but is known only
indirectly through its effects, a pantheistic numen that at most may
he perceived as “something . . . whose dwelling is the light of
serting suns.” It leads to mysticism. The other, in strong contrast,
postulates the deity as a workman setting about a concrete task,
ordering the world according to mathematical measure, building
with the rangible forms of the regular solids. It leads to empirical
science, as we attempt to understand the deity through analyzing

43. At the top the beneficent deity is depicted as the eye of providence
warching over creation from the center of a triangle symbolizing the
trinity. This holy triangle is in turn the center of three superimposed
triangles whose points signify the nine orders of angels. In the middle
of the page is the universe, comprising our earth at the center, then the
seven planetary spheres, next the sphere of fixed stars, and finally the
primin mobile. The universe is winged ro indicate that it is subjecr to
the passage of time. Immediately above this cosmos two angels fly with
iccoutrements to proclaim that God created the universe according to
measure, weight, and number (Book of Wisdom, xi.z1). The angel on
fhv left carries a ruler labeled mensura and a weight labeled pondere.
]‘hf-‘ angel on the right carries a tabler labeled numero with the nine
digits arranged in such a way that any row of three totals 15 when
:_lddcd together. In the Im1d§capc below, one philosopher discourses
P:::::Lg! |_u'mk }\'l"li(.‘h is illustrqrcd with a five-pointed star and a six-
g l.].‘m:»bl:..lr, w Ilj'Cl::ll'I({l'h(.'l' phltlnst;phcr expounds the geomerrical theo-
i HIC'&'T“”?‘-‘”) associated with Pythagoras (sec Plate 14). On a ta[tlct
"E‘|1rc~.-‘-n:'EI}:].“?'nd‘ are inscribed the firse four digits—1, 2, 3, 4—which
Ay the imit of extension in the physical world and define by
sum the perfect number 10 (see p- 84).

thanasiys Kircher, Arithmologia (Rome, 1665 ), title page.
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his handiwork. Pythagoras, oddly enough, is the fountainhead for
both these divergent trends in our phi]osophical development.

The simple interprctation of a gcnmctri?_ing gndhcnd saw him
creating the universe out of familiar basic shapes. He used the cube,
the pyramid, the icosahedron, and the octahedron to fashion the
four elements, and he chose the dodecahedron, a form more nearly
apprnxim:uing the pcrfcct figure of the sphere, to fashion the
zodiac and the gencral layout of the heavens. In his “Opinions of
I’hilusuphcrs" (TL.vi), Plutarch reports several views of how god
had gone about the process of creation, including this doctrine of
Pythagoras which, Plutarch says, Plato shared:
hat of the five solid bodies, which are also
called Mathematicall; the Cube (that is to say, a square bodie,
with sixe faces) went to the making of the earth; of the pointed
Pyramis, was made fire; of Octoedra or solide bodie with eight .
bases, the air; of lcosiedra with rwentie sides, the water; of =
Dodecaedra with rwelve faces, the supreame sphaere of the

universall world.”

Pythagoras affirmed, t

Here god constructs the universe from the well-known building
blocks first identified by Pythagoras. Sir Thomas Browne app]ied'

this notion of a geometrizing god so simplistically that he reduced
creation to a gridwnrk of "quincunxcs.” of interlocking tetrads— '
what he called a “Quincunciall Lozenge." ** A

A more sophisticated view. however, saw god working in the
subtle and cnmplicntcd mode of mathematical pmgrcssiuns and
prnpnrrinns and harmonic ratios. In such a discussion, simple num-
bers take on a dimension of complex meaning and they must be
explicated with considerable care and sympathy. Plato had provided
the license as well as the impetus for such modes of cxprcssion
when in the Timaeus (34B-37C) he described how god (feds) fash-
ioned the world-soul (Yuxn). Knowledgeably within this context -
Macrobius explains how the number 7 contains the cryptic formula
]

for the world-soul as Plato propoundcd it: !

It was by this number [7] first of all, indeed, that the World-
Soul was begotten, as Plato’s Timaeus has shown. With the
monad located on the apex, two sets of three numbers cach
descended on either side, on one the even, on the other the odd:
that is, after the monad we had on one side two, four, and eight,
and on the other three, nine, and twenty-seven; and the mixture
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arising out of these seven numbe
: ; rs brought abou -
of the World-Soul at the behest of the grcatol. =,t the generation

At the behest of the creator, then, the world-soul i

of the monad as it extends to seven numbers. In o: %t_'ncrﬂ_fcd the
monad pr_oceed_s to 2, the first even number. whichc' ot
by a st_ra:ghr‘lmc with two end points. Tiﬁs nu I;s rEPffBBnlCd
multiplied by itself to produce a square number, . r’: o
p!-.mc surifict':. which in turn when placed in ge‘ogetgf:esent‘:d h}" g
(e, mulr.:pllc‘.i by 2) produces 8, a cube number and Pf"ig"f—‘ss'ﬂ“
:;\:'Trhcr fl:ft::t;{)ﬁi the monad proceeds to 3, the first (:)ld‘::lor:T::b::
When 3 is multip ied by itself it produces g, a squar ich
in turn when placed in geometri ot fie numbf-‘fv_“'h“-‘h
3) produces :7[?:1 cube nfmber. 1_‘;ﬁ£’?;§::::]‘;“ S Lt
represented diagrammatically as Macrobius cwc:
pounds it, is called the Platonic lambda b.c-—
cause the two progressions extending frn:;u the
monad—the geometric progression of 2 and
the other of 3—suggest the legs of the Greek
letter A. It indicates how the monad can pro-
:;:cdlthmug]? a geometric progression of f\’cn
; \1.1(1)lflrl'fclll:::i!ilt]t rf}::ChL;i the ]ln‘ll't of c‘xtcnsinn. the cube number 8,
o . Igi"dc: -t rce‘.posmblc dimensions of length, breadth,
o r!1r0u[;i; - c(:catcsl t:lmulr:mcn_usl_\' how the monad can pro-
o Yo 10 :_-uh:: fu"llmtm progression of odd numbers until it
picy ek e f(: nir 27, the Ium.t of.cxrcnsion in that series. All

1 rth by Macrobius,”™ who concludes:

Since t 7
.. fcml;; uncz::n‘num:}crs are considered masculine and the
ine, God willed that tl i
i % the Soul which was to give
o i:nf the universe should be born from the even and unc%en
d“tin‘dmm the male and female; and that, since the Soul was‘.
Shinieg , !
s to pcnctrrftc the solid universe, it should attain to those
s representing solidity in either series

Since the world- i :
s hur\;i?i:f[:?m is rthat portion or that potential of the
seon a5, imcrmc;. :n'mmd‘ WI‘:I‘CI‘I. can interact with marter, it is
il ¢ rf_-l:l:}' c‘ntlty1 midway between the Being which
Semsion oot diviqﬂl,;l“{m :1]\\*:{}-‘5“the same and the Being which is
“A commentarie lof Ehl“ lmdlf;‘-‘ L i, 3. 1 s teniine
SOt & btk t e creation of the soule, which Plato de-
1is booke Timaens,” Plutarch offers the most extensive
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commentary on the mystery of how a geometrizing god translates
his complex archetypal ideas into physical facts.

Creation of our physical universe proceeded, then, as the har-
monies of the world-soul were imprinted upon previously chaotie
matter. Since the creator is benevolent—in the words of Justin
Martyr, “the cause of all good“—this act is one of love, both
¢\érns in the Empedoclean sense and charitas in the Christian sense.
In his Hymmne of Love Spenser recounts how the god of love
ranged through the primordial disarray of strifeful elements, exer-
cising his power to bring order and resultant beauty to the world:

The earth, the ayre, the water, and the fyre,
Then gan to raunge them selves in huge array,
And with contrary forces to conspyre

Each against other, by all meanes they may,
Threatning their owne confusion and decay:
Ayre hated carth, and water hated fyre,

Till Love relented their rebellious yre.

He then them tooke, and tcmpering gnod]y well

Their contrary dislikes and loved meanes,

Did place them all in order, and compell

To keepe them selves within their sundrie raines,

Together linkt with Adamantine chaines;

Yet so, as that in every living wight

They mixe themselves, and shew their kindly might.

(1. 78-91)*

The result is the pattern of the tetrad. with contraries reconciled
through shared qualities (“loved meanes”). Concordia discors is
established among the four elements and repeated in man, the
microcosm. The same theme is pruclaimcd by Dryden in the well-
known opening stanza of his “Song for St. Cecilia’s Day,” which
begins with the confident lines—“From Harmony, from heav'nly

Harmony/This universal Frame began”—and ends with the trium-=
phant assertion—"“Through all the Compass of the Notes it ran,/

The Diapason closing full in Man.”
The wealth of tradition and weight of authority borne by such

poetry is exemplified by this impassioned declaration from St

Clement:

It [the musical voice of God] also composed the universe into

melodious order, and tuned the discord of the elements to har=
monious arrangement, so that the whole world might becomé
harmony. It let loose the fluid ocean, and yet has prevcnted it
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from encroaching on the land. The earth, again, which had been
in a state of commotion, it has established, and fixed the sea as its
boundary. The violence of fire it has softened by the atmosphere
as the Dorian is blended with the Lydian strain: the har;lf cu]{i
of the ‘air it has moderated by the embrace of ﬁr,r.:. harmoniously
arranging these the extreme tones of the universe. . . . And i-l'e
who is of David, and yet before him, the Word of God, despis-
ing the lyre and harp, which are but lifeless instrume;lts :]:nd
having tuned by the Holy Spirit the universe, and cspcciall\: man
—who, composed of body and soul, is a universe in miniature—
makes melody to God on this instrument of many tones.™

This passage is a joyful hallelujah from a pious man who fecls the
comfore of klm\\'ing where he belongs in the universal scheme. It
is filled with contentment and optimism. It is also filled with cer-
tainty, a certainty that derives as much from reason as from faith.
St. Clm}lcﬂt has looked at his world and he sees order among its
parts. Therefore he argues from this design that there is a beneficent
deity who has arranged the four clements, in both the macrocosm
and micrr':cnsm, so as to be most congenial to man. Christ as Néyos
—the “Word of God” who as Jesus followed in the lincage of the
great pS:ﬂI.]liSl'. David, and as Adam preceded him—has made this
[1r¢).n-l;1111;1F1|)n and has brought it all to pass. St. Clement’s paean of
praise with its “instrument of many tones” lies behind Robert
Fludd's monochordum mundanum (see Plate 39). In Boethian
it‘rll?muing’\‘, it explains how the mwusica bumana is attuned to the
msica mundana, while being superior to musica instrumentalis, the
music of “lifeless instruments” like the lyre and harp. It assun;cs a
ti:_nm~iy-n1‘d-.1incd universe, a COsmos, with correspondent patterns
ot order at all levels of existence. In a technical manner it demon-
strates how man is created in the image of God, how man is a
creature formed, if not confined, by rh}: love of God. .
rm:::d:1_:-'Istcr‘_\-"nf Cf(i:ll:i(lll was devised as a metaphor to render
ol th\ccru;.lg‘ln:l -|“'hwh lay at the center of Pythagorean meta-
i rc\,;.n niric at:lomu 1p between the llmzrlc’ss and the finite. There
ot hdnr}q 3 on tlmr cach of these was a different order of being,
ol “]ir\g ‘to the C'()nt.'chll:I] world :End ic r{thcr to the material
e r:cn a.thuigmﬁmtc and a thing infinite there is no com-
ticn IIL‘;\\'QQE r)le]r[:mIl.If ' Hm\': then, to Cross t‘hc llinc of demarca-
e i-“:nli' ; {]};]‘ to hrldgF the .dISCOI‘IIElI'lUIt}'? The monad
S s s indivisible and ﬂl]-ll'lClU.‘?l\-’C. Being indivisible, how
e fragmented to produce multiple parts? And since it is
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all-inclusive, where clse might parts come from? This was the
fundamental problem that Pythagorean philosophy in its multi-
farious branches attempted to solve: what is the relation between
the unity which our minds conceive and the multeity which our
senses perceive’> The coadunating faculty of the imagination, to
use a Coleridgean phrase, works toward a conception of the uni-
verse as a coordinated whole subsuming its disparate parts, a con-
ception which can never be fully complctcd by mortal man. While
in the opposite direction our senses compile a perception of data
which remain separate entities, each of which is thoroughly know-
able. By the mystery of creation, however, Pythagoreans explained
how the unified infinite produced multiple parts: the monad gen-
erated the extended universe by working through the point to
produce the line, the surface, and the volume; or the monad pro-
liferated to the tetrad and thence the decad. Conversely, by the

metaphor of creation the creator himself is rendered knowable. By

analogy, the unknown is inferred from its known parts. The
sanctus sanctorum is defined by patterns pcrccptihlc in the palpab‘le'
portion of the cosmos. In this way, a relation is established between
physical space, which is composed of finite parts, and conceptual
infinity, which is noncorporeal. And this relation holds whether
infinity be conceived as an abstract monad or a divine presence.

The mystery of creation was further elaborated to deal with

roblems of time as well as of space. The monad is not only free
of spatial limitation, bur also timclcss—parndnxicall_v, inclusive of
all time and therefore out of time, atemporal. The creator himself
is eternal, existing before his creation and continuing in existence
even if his creation be destroyed. The monad in terms of time was
known as aww in Greek and aevum in Latin—what we would
translate as “eternity.” In contrast, limited time—time as duration
to be measured—was known as xpévos and tempus.” It is important
to distinguish between endless time and chronological time—indeed,
only the latter can rightly be called “time,” tempus, xpovos.

When the metaphor of creation is explicated as a theory of time,
we see that chronological time proceeds from eternity just as articu-
lated space proceeds from infinity. Tempus began at the moment
when (note the adverbial conjunction) the godhead gave physical
extension to his archetypal idea. Andreas Cellarius makes the point
quite clearly:

God therefore is the Supreme Being, and the first Mathematicus,
who created time and place, which eternity does not POSSEss,
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and established the created world in time and place, defining by
these limits his creation, so that thus it is set al;art fron% its
creator, who infinite and indeterminate in time and place wished
to manifest his most glorious majesty by this act of separation.™

The creative act, says Cellarius, whereby a space-time continuum
is sct apart from the “infinite and indeterminate,” is the most glori-
ous demonstration of deity and the most praiseworthy. B\h-' the
institution of time, moreover, the beneficent creator is able to
establish order not merely as an immobile synopsis, a status quo
but as an ongoing process with the additional dimension of tcm:
porality. The three dimensions of our physical world are extended
to ver a fourth dimension, The cosmos tﬁcrehv becomes dynamic
vital, even organic, and subject to maturation and decay. A '

The changes brought by the passage of time, however, are not
haphazard or incidental, but rather part of the four-dimensional
scheme, phases in a predetermined cycle, Cosmos then is not just a
pattern repeated horizontally and vertically in space, but also a
kinesis repeated chronologically, both backward and forward, in
time. The De mmundi anima of Timaeus of Locri explains this c'on-
trolled change as evidence of divine providence:

God, being good, and seeing Matter receive Idaea [ie., form]
and become totally changed, vet disorderly, saw also it \\':1‘;
Il.ccdfui to bring it into Ordcr: and from indefinite tmnsmuta.-
tumx,. to fix it determinately, that bodies might have proportion-
ate distinctions, and not receive promiscuous variations.™

Prmmscuity. disorder, indefinite transmutations—these disrupr the
pattern. These destroy the relationship between God's idc?l and
marter, between the conceprual and the physical, the infinite and
lh?‘hmrc. the ideal and the actual. ' ‘ ‘

rin:chit; :’]f;r‘r;u;'f.r.\'.;;‘m‘f{fr‘.rhis cnurmrm.‘fly sophisticated view of
sk A (}.;c | ﬂw.‘\ Timaeus. lnn.nc(’hatc]_\' :Elftcr describing the
el L ) ;w world-soul :\nd. its 1m}‘msit1tm upon receptive
ool hi; c:.‘ urns to an .cxplmmn—nj? of time. When the godhead
el i ‘t..mun at this stage, Timaeus says, he was pleased,

as was Jehovah at the end of the first day in Genesis:

When : :

el the Father (warijp) that engendered it perceived it in

m}“i;"dd"d ﬁfl‘{f-‘. a thing of joy to the eternal gods, He too

g ed; :mfl being well-pleased He designed to make it resemble
Model still more closely (37C-D).
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In pursuit of this aim, as a further stage of creation, the godhead
extended his creature toward an approximatinn of eternity. In ad-
dition to ph_vsic:ll extension into the three dimensions of space, he
endowed his creature with the dimension of duration, what is
called “time.” He thereby provided for dynamic as well as synoptie
development, and consequently more nearly reproduced the origi-
nal, which is eternal as well as infinite:

He planned to make a movable image of Eternity (dawov) and,
as He set in order the Heaven, of that Eternity which abides in
unity He made an eternal image, moving according to number
(4pububds), even that which we have named Time (xpévos). For |
simultaneously with the construction of the Heaven He con-
trived the pmductinn of days and nights and months and years,
which existed not before the Heaven came into being. And these
are all portions of Time (37D-E).

“Days and nights and months and years” are the units of time, the
measurable parts of this near-facsimile of cternity which moves ac=
cording to number. These are the finite coordinates for Plato
world of becoming, the termini within which the items of nature
exist. As Timacus continues, “Things which move in the world o
Sense . . . [are] generated forms of Time, which imitates Eternity
and circles around according to number™ (38A). .
Time proceeds, then, according to a predcrcrmincd pattern whicl_l}_i
is continuously repeated. In the words of Timacus, it “circles around
according to number.” To mark this orderly passage of time, the
godhead placed in the sky the heavenly bodies visible to man:

As a consequence of this reasoning and design on the part of
God, with a view to the generation of Time, the sun and moon
and five other stars, which bear the appellation of “plancts.,’-"
came into existence for the determining and preserving of the
numbers of Time (38C). "

This account of the generatinn and purpose of time is not incom=
pntihlc with the account of creation in Genesis:

And God said: Let there be lights in the firmament of heaven
to divide the day from the night; and let them be for signs, and
for seasons, and days and years (1:14-19).

Lucretius also ascribed the function of marking time to the heavenly
bodies: '

Py tha
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It was the sun and moon, the watchmen of the world who

L g s
taught men that the seasons of the year revolve and that there
is a constant pattern in things and a constant sequence.*

These traditions coalesced, reinforcing one another, to eventuate
during the renaissance in a prevailing concept of time as the im:; e
of cternity set before us by the revolutions of the sun and mofn
and planets. John Swan, a Cantabrigian during the student days of
Milton, observes that “the starres . . . were appointed to be iu‘m'-
enly clocks, and remarkable [i.e., visible] measurers of time :;nd
the parts thereof.” *

Flsewhere, Swan opens his hexaemeron with a definition of time
which cpimmizes the orthodox renaissance attitude toward it:

Tinre, by whose revolutions we measure houres, dayes, weeks
moneths and yeares, is nothing else but (as it were‘) a‘ ccrtair;
space borrowed or set apart from etermitie; which shall at the
last return to ecternitie again: like the rivers, which have their
first course from the seas; and by running on, there they arrive
and have their last: for before Time hcg;m, there was Eterniric"
namely GOD; which was, which is, and which shall be for evcr:’

\;'i.thuqF beginning or end, and yet the beginning and end of all
things.™

Swan places time (tezzpus) in the context of cternity (aevum), and
equates that with God, “the beginning and end of all things " the
alpha and the omega, the end which is its own beginning. This ‘motif
l:t_:c:nne an aphoristic commonplace. Merged with the sdpa-ofjua
dictum {“‘Thc body is a tomb” *), it permeates the title page of
_[l) r}:!m C;I'SL‘ s Lapis .pbiio;“opi:."imf, a collage where in one foca? em-
{:ﬂc'm-ﬂ zn.dl.a(: which contains a setting sun arches over a marble
C',;g}\; ;‘lﬁ(:::-mg on :1 scpulc‘h::c (see Plate 44). The inscription reads:
Sl hmag{n{ 1er‘gr:?; 1.'11-'.'rqﬂe.scprrhm. The_ translation of this is
s (‘[au‘r&;e - :r m‘ut too nu'.wh violence we might render it: “Like
CI!Il::1|];c;i = It 1vc ..‘-;I.‘tn, the life of man comes to a close; but being
g m{-] P-lrl-:;:,;di]? ('Ith.tl;j,‘ h:: rc.turlns to t.hc hosr)rrf of his God.
1S exchanged for ercrn'ﬂl}li‘f:il;‘ilwla(irg"m:{l‘gbﬁls S t:‘me i
shalt die,” because eternity obli . 1155 Bl D‘fath' s
Pl ause eternity o sliterates the dimension of time.

r portant point in this theory of time which derives from the
¢ my:aiarll cr)5111(1g:3|1y is t!"mt it provides for change, clearly visi-

wuman eye, but it also postulates a permanent order,

equ o . 3
equally to be believed (if only through need) by the human mind.
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44. Ten emblems dealing with the condition of man sub specie
temporis

44. In the text (915"), Case provides this “Decastichon on the ten em-
blems of the title page™ (begin in the lower-left corner and proceed
clockwise):
Behold man, a fish, a bird—chaos; behold the three seminal patterns
of all creatures;

Behold milk from the breast of Nature, flowers from her mouth, and
limitless bounty from her horn of plenty;

Behold the wheel of Fortune, her wallet, golden scepter, whip, and
bridle;

Behold the goddesses of Fate, the three who initiate, urge forward,
and terminate;

Behold the wings of Time, deer-hoofed, his scythe, his forelocks, his
hours;

Behold the horses of Phaéton as they journey around, and the Great
and Little Bear;

Behold the location in the heavens of the fixed stars, the signs of the
zodiac, and the planets;

Behold the vacuum (if it be a vacuum) which fills the heavenly sphere;
Behold infinity; its terminus has wings lest its boundary be fixed;

The last emblem shows the decline of life heading for its close in
preparation for the grave.

In Primae Paginae Decem Imagines Decastichon.

En homo, piscis, avis, Chaos; en tria semina rerum.

En ¢iaes ubere lac, flores ore, omnia cornu.

Fn rota Forrunae, pera, sceptrum aurum, ultio, fraenum.
Fati Parea triplex en incipit, urger, & occat.

:_\Iuc cervipedes, falx, frons, en Temporis horae.

En cursu ur Phaéthontis equi moveantur & Arcti.

I'n locus in Coclo stellis signisque planetisque.

En vacuum (vacuum si quid sit) in orbe star. Ecce
Infinitum; ar haber, ne constet, Terminus alas.

Casus in Oceasum vergens haec ante sepulchrum.

John Case, Lapis philosophicus (Oxford, 1599), title page.
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It provides for the constant flux witnessed by Heraclitus and im-
plied by the Milesian materialists, while at the same time it recog-
nizes the argument of Parmenides that reality is both indivisible and -.[
homogencous, a motionless unity. This cosmogony propounds a
thesis that dominated renaissance concepts of time, a thesis expressed
succinetly in the single word “mutability.” There is continual
change, the many writers on mutability readily confess; but in a
controlled pattern, they firmly conclude. This is the statement of
Spenser’s Mutabilitie Cantos. i
Sometimes mutability is analyzed into a two-phase cycle of
“gcncrntion and corruption,” to use the terms cmplnycd by Aris-
totle, and sometimes it is even more finely articulated as a quadri-
partite process known commonly as “the transmutation of the ele-
ments.” Plutarch ascribes these thoughts to Pythagoras himself: k

Pythagoras, and as many as suppose matter to be passible [i.e,
changeable], hold, that there is properly indeed Generation and
Corruption: for they say that this is done by the alteration, muta-

tion and resolution of the elements."

1
But always mutability implies a relationship between chronologicﬂ-'-‘
events and their summation in time—to borrow a phrase from music,
a harmony between the parts to produce a whole. '
Pessimists emphasize the fragmentation and lack of steadfastness
in this theory of time, with its perpetual change." They write
lugubrious treatises de vicissitudine rerum. Optimists, however, note
that change is necessary to complete the pattern. Only by change
can the circle return to its point of origin. The wheel turns, ad=
mittedly, but still is forever still. And man, by prosecuting one com=
plete cycle—be it the four seasons of one year or the four ages of
a full life—participates in eternity by going through this pattern of
cternity. Some, incorrigibly nptimistic, draw comfort from the
mere fact of change, from the expectation that change will bring
improvement—the tradition of “This too shall pass.” ]
Most, however, saw time as a regulated alteration of things, bring=
ing sorrow and joy in turn. The nadir, in fact, is a necessary pre=
liminary which must be “perfected” (in the literal sense of perﬁcere.)i
before the zenith can be achieved. One is necessary for the defini=
tion of the other; both are essential in completion of the whole. The
emphasis here is on the cyclical nature of time, on how it returns
upon itself. John Swan ventures into etymology, an uncommonly
popular science in the seventeenth century, to show that the very
word annus indicates a continuous circle of integrated parts:

CONCEPTS OF DEITY AND TIME

In Latine the yeare is called Annus, because we may say of it
revolvitur ut annulus. For as in a ring the parts touch one an:
other, circularly joyning each to other; so also the yeare rolleth
it self back again by the same steps that it ever went; whereupon
it came to passe that the Egyptians, amongst other their hiero-
glyphicks, used to paint out the yeare like a snake winding her
self as round as a ring, holding her tail in her mouth.* .

When we look in Horapollo's Hierogly phica, we find that his first
emblem is indeed a serpent biting its own tail, signifying the ﬂe‘i:’ft??f @
St. Jerome generalized this notion of cyclical time into a Pvthag(l)-
rean doctrine that all experience is merely a repetition of p-mrcviuus
experience. According to him, Pythagoras taught “that afrer deﬁnitf.e
cveles of time, things which had once existed will again come into
being; and that nothing in the world was thought to be new.” *

No classical poet had been more eloquent than Ovid in his treat-

ment of mutability. His most popular work, the Metamorphoses, is
in fact a catalog of notable changes narrated in the mvtho]ngi::al
maode. The Metamorpboses opens with an account of creation in the
P)'ﬂ'l:lgffl‘(‘:‘lﬂ vein, which, as the commentator Georg Sabinus notes
“is the first and most wondrous metamorphosis of all,” since it trans:
mutes that which is abstract into something concrete.”® Sabinus also
quotes a verse reminiscent of Pythagoras which he attributes to
F)_rplm}ls on the authority of both Justin Martyr and St. Clement:
“(Jncnls‘ generated by itself; all else is created ‘out of one.” ** This
‘One™ is equivalent to Aristotle’s unmoved mover.

P_\'rhngnrns himself appears in Book XV of the Metamorphoses
fm.d dominates the conclusion of the work. He delivers a character-
istic lecture to Numa Pompilius, the newly chosen king of Rome
\\'\I}u_ has come to Croton for instruction in “Nature’s q::neral Iaw':
i--_.u-i\n.; :}.C(\-)hﬂc‘l"sth]'\. the icnte of the lecture is an iniuuhctiun against
i R since an animal’s buq.\' may well incorporate the soul
. c,l]}lf. .mc.crs.srnr. Incidental to this purpose, however, Pythagoras
pl < mm-.mgl_\' and memorably about the changes that time in-
cvitably I:rmgs in human affairs:

All thi are i ; i

o ]ungs are in a state of flux, and everything is brought into
s g W 1.rh a .ch.mgmg nature. Time itself flows on in constant
1otion, just like a river (XV.178-180).

But the cvel; :
- r-l.“' cyclical pattern is maintained, “so the whole round of mo-
15 gone through again” (XV.185).

‘I‘hc elie :
cyclical pattern for time appears in various forms which
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Ovid delineates with care and which, he implies, are analogous. For
example, the diurnal unit of time is composed of two parts, daylight
and darkness: “You see how the spent nights speed on to dawn,
and how the sun’s bright rays succeed the darkness of the night”
(XV.186-187)." The annual unit of time is composed of four parts:
spring, summer, autumn, winter (XV.199-213). Our lives similarl

progress through four ages (XV.214-236). The eclements also
undergo constant transmutation among themselves, all deriving from
and returning to one another (XV.237-251). But the pattern is pre-
served: “All things in their sum total remain unchanged” (XV.258).
And as John Swan comments, whatever the particular form of the
pattern—one day, the year, etc.—it is subsumed in a greater whole:

If we take seasons, daves, and yeares together, it is no hard thing
to see how the whole and parts are joyned. For Tempus is the
whole: and Annus is pars temporis: and Dies is pars anni.*®

The point to note is that time is a cosmos composed of days, seasons,
and years; but at each level of articulation within this cosmos, the
same pattern persists.

Louis LeRoy elaborates this idea to show a comprehensive net-
work of cause-and-effect that reaches out to embrace our entire
physical world. The system originates, in keeping with Pythagorean
cosmogony, from the monad. Acting through the world-soul and
using the sun as its agent, the monad effectively regulates the four
basic qualities in their performance within the tetrad:

From the superiour part of the world there descindeth a certaine
vertue accompanied with light and heat, which some of them
[astrologers and philosophers] do call the spirit or soule of the
world. . . . The Sunne lightning all thinges with his beames
doth give evident proofe therof, who rising and setting maketh
the day and the night, by comming towards us, and going from
us, causeth the yeres continually to be renewed, and by the
obliquity or crookednes of the Zodiacke with the helpe of the
twelve signes which are in it, doth distinguishe by his Solstices
and Equinoxes, the fower seasons of the sommer and winter, of
the spring and harvest: In the which consisteth the vicissitude of
life and death, and the change of all thinges: by the mediation of
the first qualities, hot and cold, drie and moist, being ducly tem-
pered for generation, and unproportionably distempered for cor=

ruption,*
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To reduce LeRoy's statement to its P_\'thagorcan assumptions, we
may say that the sun, as symbol of the divine monad, t:onrrolsj the
retrad by tempering and distempering the basic qualities of hot
cold, dry, and moist. When properly mixed, they produce a bur:
geoning world of four elements and thence the extended universe
The pattern of time is marked by the sun in this universe in tlhi;
customary forms: as the two-phase cosmos of day and night, as the
four-phase cosmos of the seasons, and as the t\\-:el\'e-pha;c COSmMOoS
of the zodiac. When the basic qualitics become disproporrionatt.:
through loss of the sun’s beneficent beams, however, the tetrad
falters and the universe decays. But the regularity of the sun in its
course assures that this corruption will verge into a fresh cycle of
generation—it “causeth the yeres continually to be renewed.” And
this is the incessant and incontrovertible p'attern of time, “in the
which consisteth the vicissitude of life and death, and the change of
all thinges.”

One topos which appears in Pythagoras’ lecture in the last book
of the Metamorphoses received particular attention in the renais-
sance, becoming a commonplace at all levels of discourse, from
hearthside platitude to courtly poetry of the highest pretention. By
Ovid’s account, Pythagoras inferred a similitude between the sea-
sons of the vear and the life of man: he asks rhetorically, “Do you
not see the year assuming four aspects, in imitation of our own
lifetimez™ (XV.199-200). The ensuing passage is so richly poetic,
and has proved such a prolific source of similes for later poets, that
it must be quoted in full:

Do you not see the year assuming four aspects, in imitation of
our own lifetime? For in early spring it is tender and full of
fresh life, just like a little chiid;'at that time the herbage is bright
.»;‘wc[ling with life, bur as yet without strength and solidity :uui
fills the farmers with joyful expectation, Then all things 'a‘re in
bloom and the fertile fields run riot with their bright-coloured
blossoms; but as yet there is no strength in the g;'een foliage.
After spring has passed, the year, grown more sturdy, passes into
summer ;.lnl[ becomes like a strong young man. For there is no
h_?t‘t‘llcr time than this, none more -.IBounding in rich, warm life.
Then autumn comes, with its first flush of youth gone, but ripe
and. mellow, midway in mood between vouth and age, with
sprinkled grey showing on the temples. And then cm;m; aged

]\\-mter. with faltering step and shivering, its locks all gone or
hoary (XV.199-213).
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Pythagoras draws from these observations a gencralization about
man: “Our own bodies also go through a ccaseless round of change”
(XV.z14-215). And after a glance at an emaciated Milon and a
withered Helen, he concludes with an anguishcd apostrophe which
contains an accusation: “O Time, thou great devourer (tempus
edax), and thou, envious Age (invidiosa wvetustas), together you
destroy all things” (XV.233-235). Man at the end of his cycle, of
course, perishes in death, as the pessimists gloomily assert:

Summer succeeds the Spring; Autumn the Summer;

The frosts of Winter the fall'n leaves of Autumn:

All these and all fruits in them ycurl}: fade,

And every year return: but cursed man

Shall never more renew his vanish’d face.
(Chapman, Byron's Tragedy, V.iv.248-252)

But the seasons at the end of their annual cycle continue into a new
year, repeating the pattern, rolling on interminably toward an ap-
proximation of eternity. The optimist draws his solace from know-
ing that man, by completing the four ages of his life, has prosecuted
the pattern of time, the unit out of which eternity is compiled by
endless repetition, and thereby has participated in eternity. His life
is a microcosmic experience of eternity, incorporating the opposites
set forth in the four seasons.

Diogenes Laertius also ascribes to Pythagoras this similitude be~
tween the four seasons and the ages of man:

He distinguish’'d the Life of Man thus: Childhood takes up
Twenty Years, Youth Twenty, Manhood Twenty, and Old-age
Twenty. These Ages he also compar’d to the Seasons of the Year,
Childhood to the Spring, Youth to Summer, Manhood to Au-
tumn, Old-age to Winter.™

By this similitude, the four seasons and the four ages of man become
interchangeable cosmoi, cach fulfilling the unit pattern of time. As
such, they have produced verbal imagery in poetry and visual im=
agery in iconography of the most satisfying sort. To give but a
single example of each—though examples are rife "__Colin Clout in
the “December” eclogue, as E. K. pointedly tells us in the argument,
“proportioneth his life to the foure seasons of the yeare.” Using the
same topos, but augmenting the verbal with visual imagery, Bar=
thélemy Aneau in his Picta poesis (Lyons, 1552) offers an emblem
which he entitles “The Undying Nature of Man" (see Plate 45)-
The accompanying hexastich reads:

224
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Spring, summer, autumn, winter—these are the four seasons as
the years roll by in a cycle. Likewise man in his lifetime has four
ages: he is first a child, then a youth, next an adult, and finally an
old man—so that the cycle of human life, like the undying world
reveals to us that men are undying.” i ‘

This is the optimistic view of mutability. The emblem depicts a
circle divided into four parts, each of which represents one of the
seasons. The sun rises in spring, reaches its zenith in summer, sets in
aurumn, and is below the horizon in winter—as LeRoy observed, it
“doth distinguishe by his Solstices and Equinoxes the fower sea-
sons.” In each quarter a man performs a chore suitable to the sea-
son amidst appropriate surroundings. At the bottom is an entombed
corpse, symbolizing death, the finite end of man’s life. But at the
top, in the opposite position within the diagram, the deity sits en-
throned, symbolizing eternity, the endless life promised the pious
man. As John Swan proclaimed: “Before Time began, there was
Eternitie, namely GOD . . . the beginning and end of all things."”
Time when extrapolated to eternity is tantamount to Him. This
emblem, in effect, is an ideogram for time and was sometimes re-
duced to a simple abstract diagram, what Marvell concisely calls
the “Geometrick yeer.,” ® Lilio Gregorio Giraldi, for examl.alc, re-
ports thar “the ancient Greeks, when they

wished to represent eternity, used this figure,

as may be seen in old manuscripts to the ;JI'CS-

ent day.” * The richness of this similitude be-

tween the scasons and the ages of man—its

complexities and profundities—can perhaps be

most fully realized in a tetrad, as in Plates 31-35. The tetrad could
also be expanded, of course, to produce a diagram for time based on
[hf {\t'cl\'c months and the signs of the zodiac, as in Plate 26.

I'ime, then, rolls in ever-recurring circles composed of two
phnscs. (day and night), four phases (the scasons), or twelve phases
:;{‘:‘;g::{:ir;l::; ?.f;.(.liac). This. is the 'vicw of time pres_;ented :"ub

. Time can also be viewed, however, in a strin-
gently humanistic way from the vantage-point of the present mo-
::Zﬂ;ni:t:';::é than ::111 objective .nntinn.nf time as a process emanat-
continuum, This view results in a Iiz;cqrpdnlz‘ﬁnitit)11 f ti 1 ‘Pi
than a eyelical pattern. It prc‘iumc.w a )alst reachi b0 k lmchmt oy
ment of creation and a fururc‘ wtrcéci . r f ‘ e tke s b

s hing forward to the moment of
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45. An emblem entitled “The Undying Nature of Man”

The emblem consists of a circle, representing erernity, divided.lnto
four quarters representing the seasons, the measurable parts of durational
time. Taken together, the four quarters comprise a year, the _l)a::l_t: unit
of time. The sun is rising in the quarter for spring, at zenith in ti_le
quarter for summer, setting in the quarter fm.‘ autumn, and absent in
the quarter for winter. In each quarter there is vegetation appropriate
to the season: ripening grain in spring, grain being !mrw.:smd in sum!;
mer, a tree with falling leaves in autumn, a bag‘c tree in winter. I_n ca;-
a man pursues a suitable occupation: cultivating his grain, cutting 1}:
grain, picking fruit(?), retiring into a cave for the winter. Into z:su.r
quarter a wind god blows, distributing flowers or leaves or hail (?) ‘l)J
cold blasts, and suggesting the omnipresence of the anima mundi (L.
anina, soul = Gr. gveuos, wind). At the bottom of the _deram a corpse
rests in a grave, denoting that the end of nmp's cycle is dearh. But v_pl;
posite, at the top, presiding over the whole is a resplendent Jove ?wtiﬁ
thunderbolr and scepter, indicating not only that _Iils prm'ldcmte
continual, but also thar He is co-existent with eternity. The verses are
translated on p. 225.

Barthélemy Aneau, Picta poesis. Ut pictura poesis erit (Lyons, 1552 )
p- 26.

CONCEPTS OF DEITY AND TIME

world destruction. The present is but an instant, an infinitesimal
portion of time, a point without dimension. During the renaissance
there was intense awareness of the present as a point in time through
which eternity enters our consciousness, streaming both backward
into the past and forward into the future. Thomas Blundeville takes

imrriculnr pains to be clear about this at the beginning of his dis-
course on time:

[ mind to speake here onely of that time which is a number
measuring the mooving of the first mooveable, and of all other
mutable thinges, which time had his beginning with the world,
and shall ende with the same, and this time consisteth of two
parts, that is first, and last, or rather before or after, successively
following one another, and these two partes are knit together
with a common bound called of the Latines Nunc, that is to say
now, or at this present, which is the end of that which went be-
fore, and the beginning of that which followeth after, and there-
fore some doe devide time into three parts, that is, time past, time
present, and time to come, but the time present is a moment in-
divisible, and is the beginning of time, even as a point or pricke

is the beginning of all Magnitudes, & yer least part therof it
selfe.”™

The “now” is to time, then, as the point is to magnitude (which,
like time, is a continuous quantity). This assumption divides the
temporal continuum into three distinct parts: “time past, time pres-
ent, and time to come.” Such an analysis of time was reflected in
demonology by the cryptic dictum: “Time is, time was, time is
past.” The brazen head constructed by necromancy could utter no
truth more profound or more certain. The need to act at the right
instant, while “time is,” became a truism. But that instant, an-
nounced by the brazen head, is elusively short in duration, as Miles
learns in Robert Greene's Friar Bacon and Friar Bungay (IV.i.53 ff.).
Incidentally, it should be noted that time does not stretch infinitely
back from the present, or infinitely forward. Logic dictates that if
there were infinite time before the present, by definition there
would be none left for a future.® '

Following Pythagorean doctrine, the renaissance saw that time
could be measured against two distinct sets of coordinates. At one
level there is the atemporal monad, Plato’s world of being, Aris-
totle’s immutable dwbr,” the Judeo-Christian ageless Jehovah. At the
other there is changeable mulreity, Plato’s world of becoming, Aris-
totle’s palpable plenum, the Judeo-Christian valley of the shadow
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of death. Though man walks in this shadow, however, the. way
leads to eternal life in heaven because the two sets of coordinates
are themselves synchronized. Pico della Mirandola offers to us the
comfort of a deity which subsumes all in his goodness:

The end of all things is the same as the beginning of :fll: one
God, omnipotent and blessed, the best of all t}ungs which can
exist or be thought of; hence the two appellations used by the

Pythagoreans, One and Good. He is called one since He is the |

beginning of all things, just as unity is the beginning of a}l num-
bers, and good since He is the end, rest, and absolute felicity of

all things.”

The omnipotent, benevolent deity has pru_dt‘Jccd space and time in
the image of an ideal model, thereby pnwldmg for man an earthly
condition which is conducive to his perfection.

By acting in accord with this divine plan, man (particularly the
poet) realizes his capacity for godlike c'xperncncc."" In the act of
love, for example, by imitating the cosmic pattern of completeness
two lovers acquire something of the homogeneity of 'thc mo_nad.
They achieve the timelessness of eternity, and the undifferentiated
inclusiveness of infinity. They incorporate our entire time-space
continuum. As Donne boasts, impcrinusl_\' chiding that busy old fool,
the sun:

Love, all alike, no season knowes, nor clyme,
Nor houres, dayes, moneths, which are the rags of time,
She'is all States, and all Princes, 1,
Nothing else is.
(“The Sunne Rising,” 9-10, 21-22)

These lovers have reached the timeless state of God, whose “whole
duration,” Sir Thomas Browne declares, is “but one permanent
point without succession, parts, flux. or division.” ® In such n.\\-'ay,
man transcends his temporal limitation and fulfills the potentla] of
his origin as an image of deity. To echo .-\-1:1rvcl],_ he produces a
world that seems enough, and malkes the most of time.

Nortes

1Y, Plato, Republic, s00C. On this point, see Johann Tobias Wagner, Dé
dvbdw, seu adscensu bominis in Dewm pythagorico (Halle, 1710). For a com=
prehensive dissertation on the Pythagorean concept of deity, sce Johann
Bernhard Hassel, Umon theologiae pythagoricae compenditm (Helmstadt,
1710).
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2 Gee, for example, Natalis Comes, Mythologiae [1.7], tr. Jean de Montlyard
(Lvons. 1600), p. 16; and André Dacier, The Life of Pythagoras, tr. anon.
(London, 1707}, pp. 31-32.

3 Ambrosius, si recte memini, Pythagoram parre ludaco natum ostendir
(Marsilio Ficino, Opera omnia |Basle, 1576], p. 30). Ficino was trying ro
recall St, Ambrose, Letters [28 or 81], tr, Sister Mary Melchior Beyenka
(New York, 1954), p. 454. Tommaso Campanella also recalled St. Ambrose's
epistle which made Pythagoras of Jewish descent; of, The Defense of
Galileo, tr. Grant McColley (Northampton, Mass., 1938), p. 72.

I Hepraplus, tr. Douglas Carmichael, in Pico, On the Dignity of Man
ot al.. tr. Charles Glenn Wallis (Indianapolis, 1965), p. 68.

i (London, 1653), Bi. For early bibliography on Pythagoras' debt to
Vloses and other Jews, sece Gerard Johann Vossius, De philosopborton sectis
Jiber (The Hague, 1657), p. 30; Theophilus Gale, Philosophia generalis (Lon-
don, 1676), pp. 169-173; Joannes Franciscus Buddeus, Compendian historiae
philosophicae  (Halle, 1731), pp. 92-93; and Joannes Albertus Fabricius,
Ribliotheca Graeca, 11 vols. (Hamburg, 1790-1808), L756-757, 763-765. Sce
also  Symphorien  Champier, Symphonia  Platonis cum  Aristotele  (Paris,
12160, fol. 165 ff.; and Isidore Lévy, La légende de Pythagore de Gréce en
Palestine (Paris, 1927).

v See, for example, Fusebius, Evangelica praeparatio, 1X-X, passim.

T Exhortation to the Greeks [xix] in Writings of Saint Justin Martyr, tr,
Thomas B, Falls (New York, 1048), p. 396,

S, Clement, Exhortation to the Greeks [vil, tr. G. W, Burterworth (Lon-
don, 1919), p. 163,

St. Cyril, Contra Julianum [1xxx] in Opera, tr. Wolfgang Musculus, 4
vols, (Basle, 1546), HLig. The Latin translation of the quoration in this
volume is valuable for the phrascology, showing how the pagan dictum re-
ceived Christian coloration in the transmission:

Deus quidem unus, & ipse non, ut quidam suspicantur, extra mundi
gubernationem, sed in ipso totus in toto circulo, omnes generariones con-
siderar, contemperatio existens omnium seculorum, & lux sparum virtutum
& aperum, principium omnium, lumen in coclo, & pater omnium, mens et
animatio omnium, eirculorum omnium motio.

Cf. this renaissance Latin version with the modern translation in Migne,
Parralogia Graeea, Vol. 76, col. s47. i
_" Far examples, see  Symphorien Ch:mlpicr. "'"['Iwulngic-.l ()rphicn" in
l‘-ln.'.u'ruf.rriu.r .« . maryralis  philosophbiae  (Lyons, 1508), bby™s5; Francesco
Giorgio, De barmonia mndi totius cantica tria, :nd ed. (Paris, 1545), fol.
7" Pontus de Tyard, L'Univers (Lyons, 1557), pp. 132-133; Joachim Zcehner,
edi, Pythagorae fragmenta (Leipzig, 1603), p. 67; Hicrocles, Commentarins
moanrea Pythagoreorwm carnnna, 2 vols. (London, 1653-55), Lxvili-xix;
Thomas Stanlev, The bistory of philosophy, and ed. (London, 1687), p. 547;
Ralph Cudwaorth, The true intellectual system of the universe (London, 1678),
P- 377; Pierre Bavle, Dictionaire, 2 vols. (Rotterdam, 1697), “Pythagoras,”
Tlursmn;c Ni William Enfield, The History of Philesaphy, 2 vols. (London,
791l Loy,
I’-I Maore, Utopia, rtr. Ralph Robynson, ed. J. R, Lumby (Cambridge Univ,
'ﬁ*?_- 1870), pp. 143-144.
& “"(I)pu11nn~; of Philosophers” [Lvii] in The wworals, tr. Philemon Helland
mdon, 1603). p. Brz.
l:.l;f.h. arte cabalistica libri tres, tr. Thomas Stanley in History of philosophy,

] . .
Of the interchangeable course, or variety of things in the whole world,
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tr. Robert Ashley (London, 1504), fol. 1o1. Actually, LeRoy is quoting
Plutarch, “Life of Numa,” viii. )
14 The Nature of the Gods [1xil, r. C. D. Yonge (London, 1868), p. 1.
15 The Divine Institutes [Lv], tr. Stanley, History of pbn‘ompby,_ P 547,
Lactantius was echoed by numerous writers throughour the renaissance—

e.g., Polydore Vergil, An abridgeniente of the notable aworke, tr. Thomas: 4

on, 1570), fol. 23 Giorgio, De harmonia u.rzfr.'d_i (1545), fol.
];‘;; gicﬁdn(\’:g:::s Cacli;: Rhodiginus, Le’gziaﬂmf.- antiquarum J:Lfrf XXX {Basle_;:_
1566), p. 836; Lilio Gregorio Giraldi, “Historiae dcf:rum.gcntlhum syntagma”
in Opera ommia (Leyvden, 1696), p. 93 a;-ul Fortunius Licetus, De mundi, &

inis analogia liber wnus (Udine, 1635), p. 24. = !

b":;nSt‘ JustingMartyr. The Monarchy or E‘:e Rule of God [iil, tr. Daclg,
Life of Pythagoras, p. ix. This fragment led a &(}pular ]1’fe m0 rhe_re'?al‘s..
sance, being often reprinted—e.g. Champier, Thcolpglcz Orphica” in
Vocabularius, bbs; Henricus Stephanus, ed.. Poesis philosopbica (Geneva,
1573). p. 118; Zehner, Pythagorae fragmenta, pp. 22-23, 6o; ?orp:g}ory. De
vita Pythagorae, ed. Conrad Rittershaus (Alrdorf, 1610), ¥3; Hierocles, Com-

mientarius in aurea carmina (1654-55), Ixix. See also Cornelia J. de Vogel,
Pythagoras and Early Pythagoreanism (Assen, 1966), p. 201.

17 Pythagoras Jovem asserebat esse virtutem, & harmoniam, & animi tem-

peramentum, sanitatem, omneque bonum: & ideo eius favore & iuvamento

stare omnia

(De harmonia mundi 15351, fol. 63). Cf. Plato, Timaeus, 29D-30C.

18 Sranley, History of philosoply, p. 550, who is actually quoting Plutarch, i
De placitis philosophorum, TLiv, who ascribes this statement to Pythagoras.

19 Cf, Diogenes Laertius, VIIL27.

20 Cf. Plutarch, De placitis philesophorum, 1.xxv. A g )

21 Gee Hierocles commentary on lines 45-48 of the Carmina aurea In
Dacier, Life of Pythagoras, pp. 315-319.

22 Porrd cum Corpus nullum sine formd sua interna, nempe anima, 3 qua
motus, proprietates, & effecta ipsius proficisci in confesso est, consistere
nequeat, sunt qui etiam Mundo Animam attribuant & r'avrod xal drépov,

ex Eodem & Diverso compositam, & quasi Naturam tertiam factam, cui

in se harmonicorum numerorum rationes continenti accommodarur celeber=

rimus ille Quaternio, Pythagorae Sacramentum, :s'cmpitcrn:\e Naturae fons
proprer Denarium Numerum mysterium adn.urahlle complectentem, In qug
numeri precedentes, & se in infinitum explicantes semper ﬁ_muntur, & al
unitate iterum incipientes ad sui multiplicationem progrediuntur

(Harmonia macrocosmica [ Amsterdam, 1661], pp. 79-80). In his .Urrﬁ‘;:qu:-
cosmi . . . bistoria, 4 vols. (Oppenheim, :m',r-:q)..Rnbcr't Flu'cld inclu es
chapter entitled “De anima mundi, seu virtute divina ubique in mundo dis
persa’ (Lizi-122),
2 The seerets of numbers (London, 1624), p. 2.
24 Tn Morals, tr, Holland (1603), pp. 767-768. \
25 In Morals, tr. Holland (1603), p. 810. Sce als:} pp., 107-113, above. (el
26 he garden of Cyrus printed with Pseudodoxia epidemica, ath ed.
don, 1658), esp. pp. 7273 . . X
27 Compmentary on the Dream of Scipio [Lvil, tr. :Srahl: p. 109 o
* Ihid. [1Li], pp. 190-193, For a provocative dlsctgssmn of t!“! P53§0 s
lambda in Giorgio and Milron, see Maren-Sofiec Rastvig, The Hidden Sen.
(Qslo, 1963), pp. 43-58. .
2 1In Colin C!I;m; Come Home Againe, Spenser offers a comparable passage
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fited to the hexaemeral tradition (lines 841-871), showing how the multi-
farious items of creation are taught by love to live in accord.

30 G, Clement, “Exhortation to the Heathen” [i] in The Ante-Nicene Fath-
ors, ed. Rev, Alexander Roberts and James Donaldson (New York, 1899). vol.
[_ . 172
' 3? Hicremias Drexel, The considerations of Drexelius upon eternitie, tr.
Ralph Winterton (Cambridge, 1636), p. 107.

a2 For the distinction between these terms, see Joachim Fortius Ringelberg,
“Liber de tempore” in Opera (Lyons, 1531), pp. 441-442; Symphoricn
Champier, Periarchon (Lyons, 1533), pp. 5-6; Lilio Gregorio Giraldi, De
amis et wmensibus, cacterisque temrporum partibus . . . dissertatio (Basle,
15410, pp- 1-2; and Fludd, Utriusque cosmi . . . historia, 1.503-504.

» Deus igitur Stmnmus est, & Primus Mathematicus, qui tempus & locum,

quibus carer /Erernitas, creavit, & in tempore atque loco Mundum Creatum
constituit, his terminis Creaturam definiens, ut ita  distinguererur i
Creatore suo, qui infinitus & indeterminatus tempore & loco circum-
seribens Gloriosissiman suam Majestatesn manifestare voluit

(Harnionia macrocosmica, p. 84).

1 Translated by Stanley, History of philosophy, p. 566.

i The De mundi anima of Timaeus of Loeri provides a useful gloss which
reinforces for us the meaning of this passage:

These are parts of Time called Periods, ordained by God together with
the World: for before the World there were no Stars, and consequently
neither year nor seasons, by which this generable World is commen-
surated. This time is the image of thar which is ingencrate, called
Eternity: for as this Universe was formed after the erernal examplar of
the Ideal World, so was rhis Time ordained to_:ther with the World
after its pattern, Erernity

(tr. Stanley, History of philosopby, p. 567).

“On the Nature of the Universe [V], tr. Ronald Latham (Harmonds-
worth, 1951), p. 215.

" Speculum mundi (Cambridge, 1635), p. 354

Ubid., p. 45, Swan strongly echoes Macrobius' discussion of the monad:
“This monad, the beginning and ending of all things, yet itself not knowing
# beginning or ending, refers to the Supreme God" (Commentary on the
Dream of Seipio [1vi8], tr. Stahl, pp. too-to1). And Macrobius continues to
place the monad in the context of time: “It is also that Mind, sprung from
the Supreme God, which, unaware of the changes of time, is always in one
time, the present.” Beside Swan and Macrobius, of course, stands the Revela-
ton of St. John: “I am Alpha and Omega, the beginning and the ending,
saith the Lord, which is, and which was, and which is to come, the Al-
mighry™ (i.8).,

l'igr similar definitions of time, see Pontus de Tyard, Discours du temps,
de lan, et de ses parties (Lyons, 1556); Michael Neander, Physice (Leipzig,
5850, p.go; Hermann Witekind, De sphaera mundi: et temporis ratione apud

fvl’-'rfsf:':mus (Newstadr, 1590), p. 289; and LeRoy, Interchangeable course,

ol ¥,
I“ ﬁ“" 1266, below,
“‘“()pm: of phi],‘:.{_l.xxi\‘] in Morals, tr. Holland (1603), p. 816.
M |~cu (:cul’g‘;' \?'Ilhal_!'.sun. “Murtability, Dccay, and Seventeenth-Century
clancholy,” English Literary History, 2 (1935), 121-150.
= Speculum numdi, pp. 361-362.
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4 Horapollo, De sacris Fgyptiorum notis (Paris, 1574) fol. 1. In tf
: ; i : g n the Pythagorean-Platoni
oY B 7 : i N y f J i aronic sy ’
“ I}J{: Apm_’og_-,- Agauuf the Books of Rufinus [11l40], tr. John \ erFm and will have & definite end. In tl_::n;{n: the };orld had a definite beginning
(Catholic Univ. of _-\’menca Press, 1965), p- 212 Actually, Jerome is quotu;g is ungenerated and indestructible Thnstotchan system, however. the world
Porphyry, De vita Pythagorae, xix; Lf G. S. Kirk and J. I:,; Raven, The hedge with the argument of rr;-:};‘a ¢ usual Christian scheme attempts to
Presocratic Philosophers anmhpdgc Univ. Press, 1962), p. ::3;Iorphyr’\' adds only-God hat an edistetics rior.tr ex nibilo, According to this ﬂl'gun;cm
that Pythagoras was the first to introduce these teachings into Greece, presuma- identity. Chaos is ﬂl)\l’l"!ctcf; » t'll creation, and matter has no independent
bly from F‘%."i"' Of course, the theory of recurrent world periods is more nmhigt}i:}-, e, alices the l‘nﬂrlr':l::\ l:)flsﬂ no m(l,re than an abyss Tf;mrc j;
c ---.' = R . s 0 A b " ¢ wor L. w Ul . = =
u:\'.;s’:nll_\‘ ascribed to Ehc hrfm.:.. - oo (Fabul God h‘mu,clf. innocent of any intermeddli it d, since it is an extension of
15 Prima & maximé admiranda Metamorphosis est, rerum creatio (Fabulariom quotation on p. 217, above, Joba S dling with corruptible matter. In i
a3 s aeneotasin othic veira. et histori 3 2 : | ol s 2, Jo ; ¥ .
Ovidii interpretatio, ethica, physica, et bistorica ICnmhrldgc. 15841, p- 2). though his position is essentially !;‘flh wan reﬂ.(_:cts some of this confusion
4 Unus est per se genitus, ab uno sunt quaccunque fabricata, omma (ibid., the problem in Religio Medici |1 thagorean. Sir Thomas Browne deals with
p. 3). The reference in St. Justin Martyr is The Monarchy or the Rule of PP- 34-35, 43. ‘ ¢ 135, 45], ed. L. C. Martin (Oxford -]96 )1
God [ii], pp. 435—446. | cannot identify the reference in St, Clement. 5 De caelo, 176a18-270a:8 5 3),
47 Hieremias Drexel provides a renaissance gloss on this motif: % Heptaplus [ VI pmcr'n-] '“_ Caroiiohuai
a0 . ) « WL Larmichael, p, 148
Thev [the ancients] have represented Eternitie by the Sunne and the Cf. for example Pico della Mirandola: 4
Maoon. The Sumne revives every day, nlt!\ﬂt:gh it seems c\'cr)"dny 1o die, If we are faithful like Moses ot
and to be buried. It alwayes riseth again, although every night it sets. inspire us with a twufnl;i flr 1oliest t[l?(:lngy will approach, and will
The Moon also hath her increase after every wane. Catullus hath pretty tovwar oF theology, from “f?‘inf}. We, raised up into the loftiest warch
i o : g ‘hich, measuri rith indivisi . "
verses to this purpose: things that are, will be and ‘|I'|||.h1\:_“]l;mng with indivisible eternity the
BT ave been, a ’

. nd. looking at their primeval
his winged lovers, and finally
th fire, placed outside of ourselves
divinity, we shall now not be our.

beauty, shall be prophets of Phochus
aroused \:.Jnh ineffable charity as witI“
like burning Seraphim, filled” with :
selves, but He himself who made us

The Sunne doth ser; the Sunne doth rise again:
The day doth close; the day doth br sak again,
Once set our Swmne, again it riseth never:
Once close our day of life, it's night for ever,

(Considerations upon eternitie, p. 9). The reference in Catullus is v4-6. Cf. (‘?fq;f;v of Man, tr. Wallis, p, 14).
elimio Medici ”.x:}, ed. f\'hrl'iﬂ‘

Giraldi, De annis et mensibus, p. 3. In occult traditions such as hicroglyphics ; 3, N e . .

and alchemy, the r.'.m‘liunc(innl of sun and moon was a symbol ‘ur;c[d to of eternity as totum simul, BB RS0 sy e Dt anncept
designate cternity—e.g., Horapollo, De sacris Agyptiorum notis, fol, 1. The
motif is adapted to Christian use on the title page of the King James version
of the Bible (London, 1611).

W Speculumn wundi, p. 353

W Inperchangeable course, fol. 172,

0 The lives, opinions, and remarkable sayings of the most {amous ancient
philosophers. . . . Made English by several hands, 2 vols. (London, 1696),
11.7-8. For the same statement, see Diodorus Siculus, Bibliotheca, X.ix.s; Ovid,
Opera, ed. Raphael Regius (Venice, 1500), fol. 157" Pictro Crinito, De
bonesta disciplina [V.ix] (Basle, 1532), p. BS; Levinus Lemnius, Touchstone
of complexions, tr. Thomas Newton (London, 1565), fol. 30; and Pedro
Mexia, The foreste, tr. Thomas Fortescue (London, 1571, Mjs.

51Gee Samuel C. Chew, The Pilgrimage of Life (Yale Univ, Press, 1962),
Pp- 154-1060.

22 Ver, Aestas, Aurumnus, Hyems, Hae quartuor annis
Sunt rempestates, orbe volubilibus.
Quattuor actates homo sic haber integer aevi,
Qui puer, hine jovenis, mox vir, & inde senex.
Aecterno ut similis mundo revolutio vitae
Nos itidem aeternos arguat esse homines. (p. 26)

“ “Upon the Death of the Lord Hastings,” line 18,

M Antiqui quidem Graeci cum aevum ipsi effingere volebant, hac figura
utebantur ut in verustis adhue codicibus datur videri (De annis et mensibus,
p-3).

5 Exercises (London, 1504), fol. 167", In this passage Blundeville probably
owes as much to Aristotle as to the I’\'tlmgnrcnn-l’lalnnic tradition; cf.
Physica, 217b29-218a30. .
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4

Occult
Sciences

The Pythagorean doctrine was a rational construct. Starting from
certain postulates, it proceeded with unrelenting consistency to cer-
tain conclusions. From its theory of numbers came a dichotomiza-
tion of reality into a conceptual realm and a physical realm, an in-
telligible world pcrceptiblc only to the mind and a palpable world
pcrccptih!c only to the senses. The palpablc world is material and,
as our senscs attest, mutable and multifarious. The intelligible world
is incorporeal, and by definition is permanent, all-inclusive, and
homogeneous. This unified infinite is given precedence because it is
atemporal and unchanging. It is represented numerically by the
monad. The world of physical nature, though a multitude of varied
and variable items, is not, however, chaotic. Its multeity is carefully
related to the unity of the monad by the theory of cosmos, so that
the sensible world is made a derivative of the intelligible world.
Pythagorean cosmogony explains in numerical terms how the monad
through the point prncecdcd to generate a straight line (2 points),
then a plane surface (3 points), and finally a volume (4 points).
More expansively in the Timaeus, Plato explains how a creating
godhead gave physical extension to his archetypal ideas by starting
with two extremes, fire and earth, and then by placing two mathe-
matical means between them made a stable system. In the act of
creation, numerical ratios known as harmonies were established in
our universe when the archetypal forms were imprinted upon
inchoate matter, and they persist as cosmic patterns, pcrccptible to
man in such microcosmic units as the tetradic arrangement of the
four elements or the eight notes of the diapason or the twelve signs
of the zodiac. By rational discourse, based upon cmpiricnl observa-
tion and careful logic, the Pythagoreans arrived at a conception of
the universe as a structured system created and maintained by a
beneficent deity. This system is characterized by a strict orderliness,
wherein everything has its assigned place. Not only is there spatial
order, so that cosmos is a synoptic condition, bur also there is order
maintained in a durational dimension by the measured passage of
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time, so that cosmos is a dynamic condition as well. Pythagorean
metaphysics is as complete and coherent as Aristotle’s, and it does
almost as well as modern physics in explaining to us how the cold
lifeless world of the atom relates to the world we perceive with our
SEnses.

Nonetheless, although the Pythagorean doctrine is a rational con-
struct, it pruduccd some irrational offshoots and interacted with
several alien doctrines of somewhat dubious respectability. Its theory
of numbers could be irresponsibly applied in the service of arbitrary
numerology, its reverence for the monad could be exaggerated into
m_\'sticism of the most speculative sort, and its belief in invisible
forces could be perverted into claborate methodologies for dealing
with spirits. Most pervasively, its contention that everything is
ordered and nothing is haphazard leads inexorably to a conclusion
that all things and all actions—animate and inanimate—are interre-
lated. Each event of nature, no matter how far distant horizontally
or vertically, affects our lives. Conversely, natural, even cosmic,
events can be affected by what we do. In consequence, man has
definite powers of a magical sort. If he can discover the occult
means, he may control his universe. At the very least, by correct
reading of the portents he may foretell its course. ’

Burt at the same time, on the constructive side, the belief in cosmos
related the intelligible and the sensible worlds, and bestowed a unity
on human experience which allowed a man—be he philosopher or
scientist or theologian—to proceed with optimistic confidence that
a beneficent deity presides over an ordered universe. White magic
was far more common than black magic. The highly developed art
n‘f alchemy was an adjunct to religion, not its substitute or adversary.
Faustus’ progress as a rake took him down the broad highway to
hell, but we must admire the purpose of his journey—he silﬁplv
made the wrong turn after being maliciously misled onto a shorteut.
At best, the occult sciences were seen as a mode of understanding
the godhead and complying with his will, a means of transcending
the mortal sphere of this world and expatiating in the perfection of
the monad.! Of course, they also offered opportunity to satisfy
petty curiosity, or even worse, sinful desires; and here the devil
made profit from human credulity, But such is the ambiguity of
the human condition, and the renaissance, most acutely of all ;gcs,
was aware of the need for moral choice. In any case, even the most
esoteric subjeet in this chapter has its thread of reason which, no
matter how finely spun and how tortuously unwound through the
labyrinth of speculation, leads back to a tﬁorough]_\; rational tenet.
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From the carliest period Pythagoras was credited with divinatory

owers.” He was associated with Pythian Apollo and thence with
the Delphic oracle.” As evident in the Carmina aurea, he postulated
the existence of spirits which thickly populate our environment
and which, though invisible, have direct influence over us. Accord-
ing to Diogenes Laertius, Pythagoras taught:

That all the Air was full of Souls; and that these were they who
were thought to be Demons and Heroes: That by them Dreams
were sent to Men, as also the signs of sickness and healch. . . .
To these also are attributed Lustrations, Propitiations, all sorts of
Prophetic Divination, Omens and the like.!

Because of his extraordinary intelligence, coupled with his pen-
chant for meditation, Pythagoras was often regarded as a seer in
touch with these spirits, and perhaps as a necromancer who could
control them. The tradition of ipse dixit, “The master said 1t,” was
applied here, and Pythagoras thereby became a prophet with au-
thority in several divinatory sciences. Thomas Stanley offered some
verses to this effect which he translated from the Byzantine poly-
math Joannes Tzetzes:

Pythagoras Samian, Mnesarchbus son,

Not only knew what would by fate be done,
But even for those who futures would perceive
He of Prognosticks several Books did leave.”

Pythagoras’ treatise on “Prognosticks” does not survive, if indeed it
ever existed. But there was no question about the Pythagorean be-
lief in divination. ITamblichus with his undeviating reverence pro-
vides a rationale for it:

What things are agreeable to God, cannot be known, unless a
man hear God himself, or the Gods, or acquire it by divine art.
For this reason they diligently studied Divination, as being the
only interpretation of the benevolence of the Gods. It is like-
wise an employment most suitable to those who believe there are
Gods."

In this context, divination is not damnable; rather it becomes a pious
pursuit to ascertain the divine intention.

Diogenes Laertius reports that Pythagoras “us'd Divination by
the observation of Omens and Flights of Birds only.” " But Plutarch
removes all restrictions on the procedures used by Pythagoras, not-
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ing that he “condemneth that onely which is wrought by sacri-
fices.” * Many of the miraculous acts attributed to P\'thugm:as were
intended to enhance his standing as a divinator, as lamblichus sug-

gCﬁfS:

When likewise he happened to be conversing with his familiars
about birds, symbols, and prodigies, and was observing that all
these are the messengers of the Gods, sent by them to those men
who are truly dear to the Gods, he is said to have brought down
an cagle that was flying over Olympia, and after gcntls’cstrnkinq.
to have dismissed it. Through these things, therefore, and other
things similar to these, he demonstrated that he possessed the
same dominion as Orpheus over savage animals, and that he al-
lured and detained them by the power of voice proceeding from
the mouth.”

Tamblichus associates Pythagoras with Orpheus in his affinity with
and control over nature. It was generally agreed, howe\rc-r. that
Pythagoras had learned the secrets of divination during his travels
among the Chaldeans and Egyptians,'

Of the various fortune-telling devices aseribed to Pythagoras, the
best known was his sphera or “wheel” (see Plate 46).“‘ It is also one
of the crudest methods of divination associated with Pythagoras. It
consists of a circle comprising the 23 letters of the :1Ip-habth with a
number between 2 and 28 assigned to cach, and the numbers 1 to 30
divided (arbitrarily) into two groups. By a computation which com-
bines a number chosen at random hj."rhc questioner, the number
assigned on the wheel to the first letter of the questioner’s name, and
the number assigned to the day of the week in another fixed table,
an answer of “ves” or “no” can be derived for any question. This
“wheel of Pythagoras” is related to the wheel-of-fortune card in
the Tarot,” and survives in the wheel of fortune which still spins
at carnivals,

[.icc:mﬁc Pythagoras concerned himself with the physical charac-
teristics of his students at Croton as well as their intellectual ability,
he was regarded by many as the inventor of physiognomy. It is
thoroughly in keeping with Pythagorean doctrine, of course, that
external features reveal inner form—i.c., the soul. Tamblichus re-
ports how ]’_vth:lgnr:ls used ph\'siuu:‘mm\-’ to analyze pmspcctivc
candidates for his school: o ' )

I:!C considered their presence and their gaite, and the whole mo-
tion of their body: and, physiognomizing them by the symptoms,
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46. The Wheel of Pythagoras . _
This Wheel is an ingenuous device for answering questions. Instruc-
tions for obtaining a “yes” or a “no” to any question are given by
Carttan: _ )
You must first of all choose a number, what you list at your dis-
cretion, as 10. 1§5. Or 12, Or anie other more nr‘lcssc. this d_onc take
the number of the day, as you shall hereafter finde, al set In order,
and then take the number which ye finde in the wheele upon the
fyrst letter of your name: as by example, if your name be _ mbqny,
vou must take A, and the number which is over him: all which things
vou shall finde all put in an order in the wheele, and gather al those
humbers into one summe, which ye shall divide by 3o, reserving the
rest, as by example, if all your totall number doe amounte unto 1{1,4.
divide that by 30. and there will fourteene remainc, which number
ve must search in the wheele, and if you finde it in the uprcr_ halfe,
vour matter shall speede well, and if it be in the nether halfe, it shall
be evill. _ _ _
The numbers assigned to the days of the week are given in the following
rable:
sonday munday tuesday wenesday thursday friday satterday
106 §2 52 102 31 68 45
It is worth noting that there are ctmsidcml)_ly more numbers in tlu;
“upper halfe” than in the “nether halfe,” thus insuring the popularity o
the Wheel.
Christophe de Cattan, The geomancie, tr. Francis Sparry (London,
seanr )l . 3128
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he discovered by manifest signs the occult dispositions of their
souls.™

Physiognomy developed as an independent science, and was ubiqui-
tously popular throughout the renaissance. Perhaps the best known
manuals for its practice were prepared by Bartholomaeus Cocles
(1467-1504) and Joannes ab Indagine (fl. early 16th century).* Al-
though it may be generally discredited today (not, incidentally, by
some physiologists, who have provided an empirical basis for the
science), its a priori assumption that the soul shaped the body was
hardly questioned until the nineteenth century.

Pythagoras was also directly associated with the science of onei-
romancy, the interpretation of dreams.” Within the framework of
Pythagorean metaphysics, which dichotomizes reality into a con-
c&ptu.al world and a physical world, a dream is seen quite simply
as an intrusion of the conceprual into the physical. A truth which
would otherwise remain ineffable is thereby made conscious in the
dreamer and rendered knowable. The deity often uses a dream or
vision, in fact, as a means of communicating with man. A false
dream sent by an evil-wisher to mislead is also possible, of course,
and ir is therefore important to evaluate whether a dream be truth
or delusion. This tradition is not unique to I’}'thagnrcanism—indccd.
it is better known from the Homeric epics and from Biblical stories
such as those of Joseph and of Danicl. There are also famous classi-
cal authorities on dreams, such as Artemidorus (fl. 138-179) and
Svnesius (378-431)," and Aristotle included a discussion on dreams
in his Parva naturalia. Nevertheless, Pythagoras shared in this syn-
cretic tradition for oneiromancy. Diogenes Laertius (VIIL32) notes
that he fills the air with spirits, and these are the agents of informa-
tive dreams. Porphyry recalls that Pythagoras visited the Egyptians,
the Arabians, the Chaldeans, and the Hebrews, and suggests that
from them he gained expertise in the interpretation of dreams (De
vita Pythagorae, xi), l’)'tit:lgcnrgah' high repute as a divinator was
sufficient to qualify him as an adept in oneiromancy.

The identification of Pythagoras as an astmlngc'r was tenuous,
Ir‘m nonetheless definite. Largely because of his sojourn among the
Chaldeans and Egyptians, he acquired a reputation for prognostica-
ton based upon the stars, Thomas Stanley reports that Pythagoras
was skilfull in judicial astrology, which meant primarily the casting
of !mrmrnpc!-;. and he quotes Apuleius: ‘

I'he Caldacans shewed him the Science of the Stars, the number

of the Planets; their Stations, Revolutions, and the various effects
of both in the Nativities of men.”



TOUCHES OF SWEET HARMONY

Auger Ferrier (1513-88), the contentious physician of Toulouse,
wrote his most important astrological treatise “according to the Py-
thagorean doctrine.” **

The divinatory science most distinctively Pythagorean is geo-
mancy, a