
ELEVEN 

Greek Tonality and Western Modality 

othing in Greek music theory so baffled Western students, 
from the tenth century to the Renaissance, as the system 
of tonoi and octave species and the so-called harmoniai. 
The first five hundred years of Western theory of the 
modes was founded on a misunderstanding of the Greek 
system. Only in the Renaissance was it recognized, and 

then only through a slow process, that the modes of plainchant and those 
of the ancient Greeks were altogether different. Yet the source from which 
the chain of misunderstandings arose was widely available and, to an open 
mind, could have yielded all that was necessary to dispel them. This was 
the De institutione musica by Boethius, an author whose name was on every­
body's lips but whose music treatise was hardly ever read in its proper 
context. 

Johannes Gallicus 

The intensified study of Boethius both in Italy and the north in the fifteenth 
century, partly inspired by humanism, reopened the question of what the 
ancient tonalities were. The first Western writer to penetrate some of the 
unique qualities of the tonoi and appreciate the distance that separated them 
from the plainchant modes was a participant in this Boethian revival: Jo­
hannes Gallicus de Namur, as he is generally known, although his family 
name was Legrense. 1 He studied at the University of Padua and became a 
teacher in the school for patricians in Mantua founded by Vittorino da Feltre 
(1378-1446) under the patronage of Gianfrancesco Gonzaga. It was under 
Vittorino, Gallicus acknowledged, that he "diligently heard the Music of 
Boethius; I who earlier considered myself a musician saw that I had not 

t. That, at least, is what his contemporary John Hothby called him. Sec Alben Seay, ed., 
Johannes Gallicus, RiluJ canmJi (Colorado Springs, 1981), p. iii. 
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attained the true practice of this art ... i France made him a singer, he admits, 
but Italy turned him into a grammarian and musicus in the Boethian sense, 
thanks to Victorino, whom he extols as "imbued generously with both 
Latin and Greek letters. "3 Gallicus was aware that Boethius had translated 
a Greek source, for in one place he refers to the book as that "Music" which 
Boethius translated from the Greek ("ea namque musica, quam totiens 
allegatus Boetius de Graeco vertit in Latinum"). � He introduces a chart of 
the Greek system as he understood it from Boethius with the following . 
words: 

I wish briefly here to represent (by a diagram] rather than describe [in words), 
therefore, these eight modes, for it has long been unknown to our singers in 
general that the gentile philosophers of antiquity judged their songs, chants, 
and cantilenas not to be in the ecclesiastical tropes, since there was then not 
yet a church, nor consequently had such modes or tropes yet been discovered. 
... Should not the ancient songs be judged, rather, by the species of diapason 
and the regular constitutions of steps previously described? For the gentiles 
did not possess other than the eight tropes or modes or tones before the advent 
of our Savior, nor any constitution besides that from proslambanomenos to 
nete hyperbolaeon, including the other intervening strings of the double octave, 
so that there was no difference among them, unless the varying measure (string 
length) of the notes and the height and lowness of pitch, as Figure 11.1 shows. 
This double-octave in whatsoever mode you please has altogether different 
constitutions, both of octave and octave plus fourth, something our church 
fathers did not overlook. Therefore, discovering a genre of making melodies 
to God-not vain or lascivious- they constructed out of the constitutions 
described above new modes, of which I shall speak in the proper place, not 
for secular songs but for divine praise. s 

The legend in the border states: 

These Greek tropes and modes shown, which they also called tones, expressed 
in Greek letters and made clear by the Latin letters, arc rather put together by 
art than founded in nature: they differ only in location, and in the whole appear 
alike. In Boethius, however, diverse signs differentiate them, and the meas­
urements (of their string lengths] were dissimilar, I believe, in all. Now our 
Latin tropes are certainly created by nature totally unlike one another, though 
arranged in a single system. 6 

By this diagram Gallicus aimed to show that the ancient constitutions all 
had the same intervallic pattern. It was as if the double octave A-a' were 

2. Gallicus, Rirus ct111mdi, 111, 12; Cousscmakcr ed., IV, 345a; Seay ed .• 78.21.
3. Ibid., Preface; Cousscmaker ed., IV, 299a; Seay ed., I, 1.16.
4. Ibid., I, 4; Cousscmakcr ed. IV, 304; Seay ed. I, 11. 13.
5. Ibid., 111, 10; Coussemaker ed., IV, 341b-342b; Seay ed., I, 72.6-73.11.
6. Ibid., 111, 10; Coussemaker ed., IV, 342; Seay ed., I, 73. 12-13.
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Figure 11.1. 
The Greek modes according to Gallicus, from Rims ca11e11di, Ill, 10, London,

British Library. MS Add. 22315, fol. 26. By permission of the British Library.
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begun on successive pitches to form the eight tropi, from Hypodorian to 
Hypermixolydian. In an earlier diagram he showed that each double octave 
was higher than the preceding one by a tone or semitone, depending on 
which occurred in the natural series of steps, A, B. C. D, etc.-that is, they 
were separated from each other as tone, semitone, tone, etc. 7 The Greek 
letters in the chart, Gallicus explains in the next chapter, can serve, as well 
as Latin or Hebrew letters, as notational symbols from which to sing mel­
odies. Although Gallicus discusses the octave species in an earlier chapter 
and notes that the double-octave constitutions are made up by joining such 
species of consonances, he does not show how the octave species are related 
to the tonoi, tropoi, or modes. 

Erasmus of Horitz 

Independently of Gallicus, Erasmus of Horitz arrived at a similar interpre­
tation of the tonal system described by Boethius. Erasmus was a mathe­
matician and had attended and lectured at several universities where Boethius 
was read carefully, such as Vienna and Cracow. Like Gallicus, he was critical 
of earlier writers on music, including Boethius himself. Erasmus sought to 
place music theory on a surer footing by the application of the geometrical 
theorems of Euclid. His treatise, Ma,sica, was completed between around 
1504 and 1508 and dedicated to Cardinal Domenico Grimani. The author 
may have been in the cardinal's circle, but there is no evidence for his 
whereabouts after he registered at the University of Vienna in 1501. He 
may have gone to Italy after teaching in Vienna for a while. 8 

Although Erasmus was confused about the chronology of the various 
systems of modes-the Gregorian, Byzantine, and Greek-he understood 
that the Greek tonoi, which he called toni or tropi, were not the basis of the 
Latin toni, as he called them, but reproduced the same order at different 
levels. His diagram tells us more than his prose. The same Greek signs, 
those for the Lydian tonos, copied in a very corrupt manner from a perhaps 
faulty manuscript of Boethius, are assigned to each of the tonoi, perhaps 
to show that the form and name of the steps were the same and in the same 
order. The chart is a gross simplification and misrepresentation ofBoethius' 
table of signs, but the general idea of a system of keys to transform a single 
octave scale is clearly communicated (see Figure 11.2). 

7. Ibid., Ill, 9; Coussc:makcr ed., IV, 34la-b; Seay, I, 70.5-7.
8. Concerning his life and works, see Palisca, "The Musica of Erasmus of Horitz," in

Asptcts of Mttlitval & RtMissanct Music, ed. Jan LaRue, pp. 628-48. The presentation copy of
Musica dedicated to Cardinal Grimani is in the Biblioteca Apostolica Vaticana, MS Reg. lat. 
1245. 
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Figure 11.2. 
The Greek modes according to Erasmus of Horitz, from Bibliotcca Apostolica 

Vaticana, MS Reg. lat. 1245, fol. 48r-v 

Giorgio Valla 

The first humanist who had all the necessary sources for solving the riddle 
of the tonoi was another nonmusician, Giorgio Valla. As we have seen, his 
collection of Greek manuscripts included the three authors who could have 
led him to a good solution: Ptolemy, Cleonides, and Bryennius. Of these 
he chose Bryennius as the basis for his treatment of most questions of 
harmonics. Valla dedicated two chapters to the tonoi in his De harmoniCJt,
a musical treatise within an encyclopedic work De expetendis et fagiendis rebus
opus, published in 1501 after his death. The five books on music were already 
finished in 1491. In chapters 3 and 4 of Book IV Valla gives a translation 
of Bryennius' Harmonics, Book 2, chapters 3 and 4, which contain a �ull 
account of the tonoi. Valla follows Bryennius word for word, but the points 
he makes are worth recalling, because they were here revealed to nonreaders 
of Greek for the first time. Each tonos, Valla states, has its own particular 
location with respect to height of pitch. But all tonoi share the same division 
of the tetrachord, whether diatonic, chromatic, or enharmonic. Each tonos 
consists of two conjunct tetrachords and one toniaeus interval. The nete of 
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the higher tetrachord is the ncte of the tonos, whereas the hypate of the 
lower te_trachord is its hy�ate. The nete of the lower tetrachord is the hypate
of the higher one, and thlS common step is the mese of the tonos. Beyond 
the hypate of the lower tetrachord is a toniaeus, or 9:8, interval, leading to 
the proslambanomenos. Of the eight tonoi, one is highest, another lowest, 
and the rest lie between these extremes. The same step cannot be the nete 
of all, but each tonos has its own nete, and likewise for the mese, hypate, 
and proslambanomenos. The first and lowest of the eight tonoi has its nete 
at mese, its mesc at hypate meson, and its hypate at hypate hypaton. Its 
proslambanomcnos is on proslambanomenos. 

Each of the tonoi has a beginning, middle, and end, but only one is 
complete in that it is possible to sing in the high, low, and middle, and this 
is the Hypodorian. It is a tetrachord lower than the Dorian tonos and has 
its nete on mese and its mese on hypate (mesonJ. Through this (meson) 
tetrachord, the two unmodulating tonoi can communicate. The second 
tonos has its netc on paramese, its mese on parhypate meson, its hypate on 
parhypate hypaton, and its proslambanomenos on hypate hypaton; it is 
called Hypophrygian. It is a tetrachord lower than the Phrygian. 

In this manner Valla, translating Bryennius, describes the system of eight 
tonoi. A diagram illustrates the description in the manuscripts of the Bryen­
nius treatise, and Valla reproduced the figure in his book (see Figure I 1.3). 
However, either Valla miscopied his Greek source, which was Modena, 
Biblioteca Estense, MS graecus a. V. 7.1 (II.F.8), fol. 19r, or the printer did 
not follow precisely his layout. If the two diagrams are compared, it is 
evident that in the Greek source, the labels hypodorios, hypophrygios, etc., 
are centered within each of the bows, or arches, representing the octave 
spans of each tonos, so that hypodorios appears horizontally at the center of 
that octave span. In Valla's diagram (Figure 11.4). hypodorius is lined up 
with the arch representing the Phrygian tonos, and similarly hypophrygius
and the subsequent labels are displaced. Although the prose is correct, the 
diagram is wrong. Either Valla did not understand the exposition he trans­
lated, which is not likely, or he was not well served by his draftsman or 
printer. 

There is one error in Valla's Latin text. Where Bryennius states that the 
Dorian tones is also called Hypomixolydian, Valla's text has Hypermixo­
lydian. This must be a typographical error, since Valla correctly describes 
the highest and eighth tonos as Hypermixolydian. 

Valla's next chapter (IV, 4; Bryennius 2.4) details the distances between 
each of the tonoi and each other. The mesai, as the diagram shows, rise 
tone, tone, semitone, tone, tone, semitone, tone. 

Since Bryennius did not relate the species of octave to the tonoi, as 
Cleonides and Ptolemy had, Valla does not take up this question. However 
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Figure 11.3. 
The tonoi according to Bryennius, Harmonics 2.3, in Modena, Biblioteca Estense, 

MS gr. a.V.7.1, fol. 19r 

Bryennius did devote a chapter (3.4) to another kind of species, and Valla 
translates this in Book V, chapter 4. These are the species of melody (melodias 
eidos), which Valla translates "modulandi genera." They are also called 
"echoi" by Bryennius and "sonitus" by Valla. There are eight of them, the 
first occupying the octave of the Hypermixolydian, and the eighth and last 
the octave of the Hypodorian. Since neither author gives the interval se­
quence, it must be assumed that Bryennius had in mind keys rather than 
modes. This chapter could not have sown anything but confusion in a 
reader's mind, particularly since Valla says that the sonitus are also called 
toni or tropi. 

Valla's transmission of the theory of the tonoi according to Bryennius 
must have reinforced in the minds of those who read it the misinterpretations 
of Boethius already abroad. If proslambanomenos is thought of as A and 
the Hypodorian as occupying the octave A-a, then the Dorian is d-d' and 
everything at first glimpse seems in place. The proslambanomenos of the 
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Figure 11.4. 
The Greek tonoi according to Valla, De expete11dis, "De musica." IV, 3 

Hypolydian, however, falls on ct and that of the Lydian on fl. But the 
same thing happens in Boethius if one reads him carefully. Indeed Bryennius 
and Boethius seem to stem from the same tradition. Valla's book, therefore, 
was not likely to spur any new reappraisal of the Greek tonal system. 

Valla's translation of Cleonides' Harmonic lntroductiot1 (Venice, 1497), on 
the other hand, transmitted quite a different system, one unadulterated by 
Byzantine or medieval conceptions. It has been assumed that this late clas­
sical author gave an account of a tonal system set forth in a lost treatise by 
the great fourth-century musicographer Aristoxenus. Although published 
before De expetet1dis, Valla's translation of Cleonides was probably finished 
after it. Valla gives no sign in his encyclopedic work that he had studied 
Cleonides, and, since there are no annotations by him in the translation, it 
is impossible to tell whether he understood the implications for an under­
standing of the tonal system ofCleonides' exposition. However Valla trans­
mits clearly this extremely compressed survey. The tonal system that emerges 
was explained in chapter 2 and represented in Figure 2.5. 
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There are clearly two sets of scales whose ethnic designations overlap. 
Seven of the names-Hypodorian, Hypophrygian, Hypolydian, Dorian, 
Phrygian. Lydian, and Mixolydian-are applied to a set of interval species 
described as occupying octaves in the double-octave system from the highest 
(the Hypodorian) to the lowest (Mixolydian). The three root names, Do­
rian, Phrygian, and Lydian, are augmented by two more, Ionian and Aeo­
lian, to form composite names with the prefixes .. hypo" and "hyper" to 
designate a set of twelve keys. or transpositions, of the double-octave sys­
tem. Cleonides does not explain why the nomenclature overlaps, but close 
study of the two systems would have revealed the link. It is that if the 
middle octave is carved out of the double-octave system and made to serve 
as a confined register for melody making, the octave species exhibited by 
a particular melody will bear the same name as the key or tuning that 
contains the pitches required for singing or playing it. Thus a melody within 
this middle range having the configuration of tones and semitones of the 
Lydian octave species will be in the Lydian tonos. This obviously works 
only for seven keys, beyond which the names will not agree. Had Valla or 
anyone else at this time perceived this relationship, it would have explained 
why Boethius could say that the tonoi arise from the octave species. Neither 
Valla nor his first readers apparently did so. However the base for such an 
advance toward unraveling the Greek tonal system was now laid in Valla's 
translation of Cleonides. 

Nicolo Leoniceno 

The classic theory of the tonoi has been, at least in our own century, that 
of Ptolemy. The first Western writer to transmit this theory was Nicolo 
Leoniceno in his translation of Ptolemy's Hannonics prepared for Franchino 
Gaffurio and finished in 1499. Unfortunately, it was known to very few 
and had negligible inftuence on theoretical thought or the historiography 
of Greek music. Still it is worth considering the intepretarion that emerges 
from the translation. 

Leoniceno probably did not see any of Valla's work before embarking 
on or while engaged in the Ptolemy translation. Each knew of the other's 
interest in musical treatises, because in a letter of 18 July, probably 1494, 
Leoniceno replied to one of Valla in which the latter had inquired about a 
commentary on Ptolemy. Leoniceno reports that Poliziano owned a copy 
of the treatise of Aristides Quintilianus but not a commentary on Ptolemy. 
Valla was apparently under the impression that Aristides had completed a 
commentary on Ptolemy, whereas the author of the commentary he sought 
was probably Porphyry.9 

9. utter no. 15 in Heiberg, "Bcitrige zur Gcschichte G. Valb's und seiner Bibliothclt,"
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As we saw in chapter 2. Ptolemy introduced a dual nomenclature for the 
steps of the double-octave system, one simply naming the strings as if on 
a fifteen-string kithara, the other assigning functions to each step in a given 
tonos. The two coincided in the Dorian tonos, which may be thought of 
as the module being transposed to higher and lower locations or tunings. 
Leoniceno's translation of Ptolemy's Hannonics 2.5 conveys this duality of 
nomenclature clearly. Why there need to be two sets of names is explained 
in subsequent chapters. 

Ptolemy's next chapter (2.6) begins in a roundabout way to justify the 
transposition of the functional system from one site to another. There are 
two kinds of mutation (transmutatio), he says. Then, he continues, in the 
translation of Leoniceno: 

Vna quidem, secundum quam, totum 
modulum, acutiore intentione, 
percurrimus uel rursus grauiore, 
seruantes sc:mper, speciei conso­
nantaneum (sic). Secunda uero, 
sccundum quam; non 
torus pcrmutatur 
modulus, intcntione. Scd pars 
aliqua, secundum cam, quae, ab 
inirio, consequc:ntiam, propter 
quod, haec potius diceretur, 
moduli quam toni, pcrmutatio. 
Sc:cundum illam cnim, non pcrmu­
tatur modulus: sed, per totum 
tonus. Sc:cundum hanc uero 
modulus quidem, 
euerrirur a propria 
intcntione. Tcntio uero, non 
sicuti tentio: sc:d tanquam causa 
moduli. Vnde, illa quidem, non 
facit, sc:nsibus phantasiam 
alteritatis, 
secundum potentiam, 
a qua, mos mouearur: sc:d 
solius sccundum acurius vel 
grauius. lsu uero, ueluti 
excidere ipsam 
facit i consueto: et 

According to the first we run 
through the whole melody at a higher 
pitch, or, again, at a lower one, 
presc:rving always the species of 
consonances. According to the se­
cond, on the other hand, not 
the whole melody 
is changc:d in pitch but some part, 
according to that sequence which 
obtained at the beginning. Because 
of this fact, it is better called 
mutation of melody than of tonos. 
According to the first the melody is 
not changed but the tonos entirely 
so. According to the second the 
melody is turned 
away from its proper 
pitch, but not in the sense of 
height of pitch but as cause: of 
melody. The first, again, does not 
make on the senses an impression of 
change according to 
function, through which 
the moral character is stirred, 
but only with respect to high and 
low pitch. The second, though, 
makes this image escape 
from the usual and 

p. 71 (423): "Dixie (Angelus Pollicianus) pmcs sc cssc musicam Aristidis, non tamen eiusdem
commcntationem in musicam Ptholomei."
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expectato modulo, quando plu­
rimum quidem contrahitur consc­
quens: transgreditur uero ab hoc, 
ad alteram speciem 
uel secundum, 
genus: vel secundum, tentionem."' 

expected melody, when a consequent 
is strongly brought about. The 
melody deviates from that expected 
and goes into another species, 
whether with respect to 
genus or pitch (tonos). 

Leoniceno gives the impression of having understood that in a change of 
tonos only the level of pitch at which the melody is sung changes, but that 
in the second type of mutation the melody runs along as before for a while 
but then turns in an unexpected new direction, altering the moral character. 
In the remainder of the chapter Ptolemy gives some examples of the second 
kind of mutation. The first is of a scale that goes up to mese in a certain 
tonos, but once there veers into a conjunct tetrachord instead of a tone of 
disjunction. This amounts to an upward modulation by a fourth, since a 
conjunction occurs naturally a fourth below at hypate meson. Thus the 
second type of mutation is really a change of tonos midstream rather than 
a transposition. His other examples arc more complex changes of this second 
type. 

In the next chapter (2. 7) Ptolemy shows that, since it is possible to attach 
a tetrachord by conjunction at mese through mutation or modulation, the 
synemmenon system is superfluous. Ptolemy is bent on ridding tonal theory 
of any unnecessary duplication. He asks how far apart one tonos should be 
from the next, what harmonic relation should exist between tonoi in general, 
and what should be the maximum distance from the lowest to the highest. 
When a change of tonos is used just to get a higher pitch, as when changing 
from one instrument to a higher one or from one voice to a higher one, 
this is one thing. But there is another purpose to transposition or pure 
mutation of tonos. Leoniceno has captured the idea in his Latin only dimly, 
and the justification for it is also rendered darkly: 

Sed propterea, ut secundum, 
unam uocem, idem melos, aliquando 
quidem, ab acutioribus locis. 
incipiens: aliquando uero, i gra­
uioribus, conuersionem quandam, 
moris efficiat: quoniam, non am­
plius, ad utrosque terminos, 
moduli coaequantur quae ad uocem 
pertinent in tonorum permutationi­
bus: sed semper, praedesinit, ad 

The reason is rather that in the 
course of one voice the same melody 
begins sometimes on higher. 
sometimes on lower steps, 
and accomplishes a change of moral 
character. This is bt.-cause the limits of 
the melody are not made to corres­
pond to those that pertain to the voice 
in the permutations of the tonoi. 
But the limit of the voice at one end 

10. Ptolemy Harmonics 2.6, Leoniccno tnns., fols. 27v-28v. 
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alteram partem uocis, terminus. 
a termino moduli. Ad 
contrariam autem partem moduli 
terminus, a modulo uocis: 
itaque, illud, quod aptabatur. ab 
initio distantiae vocis, 
partim quidem deficiens, in 
permutationibus, partim autem, 
recipiens, alteritatis phantasiam, 
pracbeat auditibus." 

always stops sooner than 
the limit of the melody. At the 
opposite end, the limit of the melody 
I is reached) before that of the voice. 
Thus that which was adjusted from 
the beginning of the voice's interval, 
in part losing, in part 
;1dded to during the permutations, 
offers the senses of he;iring an 
impression of change. 

The reason given by Ptolemy for the impression of a change in moral 
character or ethos is that when a given voice sings a particular melody, 
such as an octave species, at a higher than normal location, for example, 
some of the notes of the melody are too high for the voice's range and must 
be omitted, though they can be regained at the bottom of the voice's range. 
The changes that the melody thus undergoes affect the impression it makes 
on the listener's feelings. Leoniceno's expression of this thought is obscure, 
perhaps because he did not understand it. 

In chapters 8, 9, and 10 Ptolemy answers some of the questions he posed 
earlier-how far apart the highest and lowest tonoi should be, how many 
tonoi there should be, and how far apart from each other. Chapter 8 pro­
poses that the distance between the highest and lowest tonoi should be 
within the octave but should not include the octave, because it would 
duplicate a tonos already existing. Chapter 9 develops a proof for the lim­
itation of the number of tonoi to seven, and chapter 10 defends their con­
ventional order, separated by the distances tone, tone, semitone, tone, tone, 
semitone, ascending from Hypodorian to Mixolydian. The most significant 
revelation here is the rejection of the eighth, or Hypermixolydian, tonos, 
which Boethius and all his followers attributed to Ptolemy. Even Gaffurio, 
for whom this translation was prepared, continued to attribute an eighth 
"mode" to Ptolemy. The reason why the number of tonoi should depend 
on the number of octave species is not clear until chapter 11, which Leon­
iceno translates as follows: 

Quod non oportet, secundum Semi­
tonium, augere tonos. 
Cap(ut) XI. 
Manifestum uero, quod his suppo­
siris, v[ idelicet) no bis, tonis, 
eius, quae est in singulis, 
secundum potcntiam, media, 

That it is not proper to increase 
the tonoi by semitone. 
Chapter 11. 
These tonoi having been assumed, 
by us that is, it is evident, to 
be sure, that there is in each a 
middle note by function, a special 

11. Ptolemy Harmonics 2. 7, Lconiceno trans .. fol. 30r. 
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propria aliqua uox, sit conso- step of the diapason consonance, 
nantiac diapason, proptcr cssc, because these (tonoi) and the species 
ct ipsas, ct species aequales, arc equal in number. 
numero. Assumpta cnim diapason, We have adopted the diapason 
sccundum inter media, quodammodo in the middle with respect to the 
loci, constitutionis perfcctac, locus of the perfect system, that 
hoc est, quae sunt, a situ is, the one from the supreme 
mcdiarum, suprcma, hypatc, -the hypate-of the medians (hypa-
nominata, ad tc meson), as named by position, to 
nctcn, disiunctarum: the nctc of the disjunct ( diczcug-
ut uox amicabilitcr menon), for the voice willingly
rcucrtat, ct ucrsctur, circa returns and revolves around
medias, maxime melodias, raro, the middle-rarely sending a melody
ad extrcmas exiens, propter out to the extremes because of 
cius, quae est, praeter modum, the vehemence and force (required)
rcmissionis, ut intentionis, for those (pitches) that arc beyond 
uachementtam, the normal in laxity or tension
ct uiolcntiam. (lowness or height of pitch).
media quidcm, sccundum potcntiam, Thus the middle note by function of
mixolydij, adaptabitur, the Mixolydian will be adapted 
loco paranctes to the locus of the paranctc 
disiunctarum, ut tonus, of the disjunct, so that
primam specicm faciat, in the tonos might produce the first 
proposito diapason: species in the proposed diapason.
media uero, Lydij, The middle note of the Lydian (will
loco tcrtiae be adapted) to the locus of the third
disiunctarum, of the disjunct ( trite diczcugmcnon)
secundum secundam specicm, in keeping with the second species; 
media, phrigij loco, the middle note of the Phrygian, to
parameses, sccundum the locus of the paramese, in keeping
tertiam speciem, media with the third species, the middle
ucro dorij note of the Dorian, though, to the
loco mediae locus of the middle note [mcse),
faciens quartam ct mediarum producing the fourth and middle
speciem diapasson. u (species) of diapason.

Ptolemy's explanation of how the tonoi and octave species are intertwined 
is here expressed for the first time in the Latin language. Although Ptolemy 
does not openly state that the purpose of the tonoi is to produce the seven 
different octave species within the central octave, this is implied, and Leon­
iceno's translation, "ut tonus primam speciem faciat in proposito diapason," 
conveys quite unambiguously the purposive tone of the construction "bin' 
ho tonos to proton eidos en to proskeimeno poiese tou dia pason" (During 
65.7-8). 

12. Ptolemy H,mnonia 2.11, Leoniceno tnns .. fol. 32v.
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Gaffurio was in a good position to bridge the gap between humanists and 
musicians with regard to the Greek modes. He was the beneficiary of trans­
lations of several major Greek musical authors. He apparently possessed a 
copy of Gallicus' Riws ca,1endi, for he mentions it in the Theorica musice. u 
And he knew Boethius thoroughly. The delay in publication of De l1armot1ia 
after its completion in 1500 gave him plenty of time to absorb the contents 
of Valla's De expetet1dis, which came out in 1501. He also knew Valla's 
translation of Cleonides, for he cites it. 1

� Despite these advantages, it cannot
be said that Gaffurio added materially to the knowledge of the Greek tonal 
system. 

Gaffurio's chart of the Greek tonoi in Tl1eorica musice (see Figure 11.5) 
hints at a derivation from Gallicus' chart. is Eight transpositions of the same 
A-a scale with the names Hypodorian to Hypermixolydian are represented
on a grid. Each transposition has the identical letters A to a to indicate that
they all have the same intervallic pattern. In introducing the chart Gaffurio
explains:

The philosophers called these seven species of diapason modes from modularrdo 
or from moderarrdo, since they observed that through them every progress of 
modulation is moderated through certain limits of tension and relaxation. Now 
the first species of diapason, going from the string proslambanomcnos to mesc, 
or from A re to a la mi re, they called Hypodorian. When every step of the 
Hypodorian undergoes a raising of a whole tone, the second mode, that is, 
Hypophrygian, results. If all the steps of this Hypophrygian arc raised by a 
semitone. they form the Hypolydian. Raising this system in turn by a tone 
yields the Dorian. 1• 

Gaffurio has here confused octave species, modes, and tonoi. The confusion 
started in his Tl,eorimm opus of 1480, where he spoke of octave species, 
tropes, maneries, constitutions, and modes as interchangeable concepts. He 
also introduced there the post-Boethian method of dividing the octave into 
either a fourth below and a fifth above, or the reverse, which he said was 
the more consonant and perfect division. In both the 1480 and 1492 treatises 
the chart (Figure 11. 5) and the discussion of the modes are part of a chapter 
entitled "Concerning the species of the diapason consonance," and this 
chapter follows a similar one on the species of diatessaron and diapente. 
Gaffurio demonstrates the octave species in the manner of the plainchant 

13. Fol. a7r, I, I: 0musia: faculutis libcllum clericis perutilcm dcscripsit ... This remark is 
not in the earlier version, TittoriCIUfl opus, of 1480. 

14. De hmnonia, II, 16, 23. 
IS. The identical chan occurs in 11ttorimm opws, 1480, V, 8.
16. 11ttorica mwsitt, V. 8, fol. 3kv. 
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and fifths and numbering them as in his two earlier works. This system 
has no connection with Ptolemy, who numbered them: 1, b-B; 2, c'-c; 3, 
d'-d; up to 7, a'-a (2.3). The order in Boethius is similar except that he 
always names the lower note first, thus: I, B-b; 2, c-c', etc. (4.14). 

Inspired by Ptolemy (2.3), probably through Boethius (4.14), on the other 
hand, is the discussion of the species as terminated by fixed or movable 
notes (II, 32). This leads Gaffurio to consider placing all of the seven species 
within the extremes of two fixed notes, proslambanomenos and mese. The 
different arrangements of tones and semitones requires the division of the 
octave into a continuous series of semitones, or what Gaffurio calls the .�et1Hs
pennixtum, a concept he borrowed from Anselmi. (See, for example, the 
first two species in Figure 11.6). Although Gaffurio expresses the location 
of the steps of each species in terms of string lengths in the Pythagorean 
tuning, the scheme of seven octave species may be thought of as the equiv­
alent of the pitches A to a in the modem major keys of C, 81,, A. G, F, E, 
and D. Just as Ptolemy's tonoi transpose his seven species into the central 
octave from hypate meson to nete diezeugmenon, so Gaffurio's species 
transpose his own medieval species into the A-a octave. Gaffurio does not 
relate either the ancient or modern modes to these transposed species. It is 
merely an interesting but abstract speculative exercise. 

All of Book IV of De l1annonia is devoted to the modes. Gaffurio draws 
from a multiplicity of sources concerning their history, ethical effects, and 
cosmic analogies. This literature is entirely about the ancient tonoi and 
harmoniai; yet Gaffurio applies it indiscriminately to the plainchant modes, 
to which the ancient names arc assigned (IV, 3-7). Despite the fact that he 
now had Leoniceno's very adequate translation of Ptolemy, Gaffurio baldly 
affirms that .. Ptolemy, to bring the entire double octave system into accord 
with the modes, placed on top an eighth mode that would seize upon the 
highest species of diapason between mese and nete hyperbolaion and that 
would surpass in pitch the Mixolydian mode by a tone; he called it the 
Hypermixolydian, as if to say 'above the Mixolydian' •• (IV, 9). In only 
one place does Gaffurio seem to return to the Boethian theory of the modes, 
which had been the basis of his treatment of the subject in his two earlier 
works of musica theorica. This is in a chapter entitled "By how great an 
interval any mode (tom,s) is lower or higher than another" (IV, 11). Here 
he makes the statement: "The Hypodorian mode is the lowest of all; it is 
lower than the Hypophrygian mode in the order of its entire constitution 
by the interval of a tone." A little later he defines the location of the 
Hypophrygian in similar terms: "The Hypophrygian mode is higher than 
the Hypodorian in the entire order of its constitution by the interval of a 
toniaeic [9:8) step. It is lower than the Hypolydian by the interval of a 
semitone (not by a tone, as some have laid down)." Gaffurio is deliberately 
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The first two species projected on the octave proslambanomcnos to mcse, from 
Gaffurio, Dt hannonia, II, 32, fol. 57r 

departing in the detail of the distances between modes from Boethius and 
his sources, yet modeling his discussion on them-that is, instead of Pto­
lem y' s tone, tone, semitone, tone, tone, semitone, Gaffurio prefers, as in 
the Theorica, the pattern of the natural gamut from A to a: tone, semitone, 
tone, tone, semitone, tone, tone. Whether by raising the "entire order of 
the constitution" (totum comtitutiot1is ordit1em) or the "order of the entire 
constitution" (totius comtitutionis ordint) Gaffurio meant to transpose the 
entire species of the Hypodorian octave to seven higher levels is open to 
question -because of the inexactness of his language. 

Gaffurio considered the system of eight modes perfect, because it com­
pletely filled the double octave. However he notes that Aristoxenus named 
in addition to the standard eight five more, namely, the Hypoiastian, Hy-
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poaeolian, lasrian, Aeolian, and Hyperiastian. But Bryennius, he reports, 
considered them useless for an audible harmony of a full and integrated 
system and suitable only for display of erudition (Harmonics 2.4, Jonker ed., 
164.3-8). In an addition Gaffurio made after the 1500 redaction of his treatise 
and before its publication in 1518 (fol. 91r), he points out that Martianus 
Capella spoke of fifteen modes altogether, a semitone apart from each other. 
But Gaffurio finds that these more than fill out an octave, which has only 
twelve equidistant semitones according to Aristoxenus. Also added just 
before publication was the chart showing this semitonal multiplication of 
modes (fol. 81 v). 

Gaffurio's modal theory does not do justice to the sources he possessed. 
In Theorica m1,sice he failed clearly to distinguish between octave species and 
tonoi, although he seemed to have grasped the difference between the an­
cient and the modem systems. In De hannonia he was evidently too eager 
to apply ancient erudition to the modem system of modes to show openly 
that the ancient Greek system was fundamentally different from the modern. 
It would have made the entire Book IV irrelevant to modern harmonics 
had he done so. Unfortunately both Glarean and Zarlino trusted Gaffurio 
and borrowed heavily from him concerning the ethos of the modes, their 
structure, the octave species, and the ancient nomenclature. 

There is another side to the impact of Gaffurio's learning. Mistaken though 
he was about the ancient modes, he impressed even highly trained and 
sophisticated readers with the wealth of information about them that he 
had gathered. Rather little attention had been paid to the modes in treatises 
of composition or even speculative works. Gaffurio made them central to 
harmonic theory precisely at the moment when accounts of the marvelous 
effects of ancient music were daring modem musicians to recapture that 
power. By appearing to disclose the secrets of the modal system that was 
reputed to have fabulous powers, Gaffurio stimulated the revival of modal 
theory and the striving for modal consciousness and purity. 

Gioseff o Zarlino 

Zarlino had an ambiguous relationship with the Greek .. modes," as he called 
them. Part IV of his four-part Le Istitutioni hannoniche develops a theory of 
modality for modem composition. But the first eight chapters survey the 
modes and modality in antiquity. For what purpose, one may ask, since 
Zarlino was convinced that modern composers used the modes "in a manner 
very different from the ancients" (IV, 10). How many modes there were, 
in what order they should be named, what intervals separated them, how 
many steps each had and of what size-things about which the ancient 
authors differed-did not matter to him, because those modes served dif-
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ferent ends and a different kind of music from that currently practiced. Why 
then spend eight chapters on the ancient modes? 

Zarlino did not venture into this thorny subject only to display his eru­
dition, although he was not averse to doing so. I believe he did it to expose 
the naivete of Glarean's boast that in his dodecamodal scheme he had re­
constructed the ancient Greek system. Just as Zarlino invested nine chapters 
of Part Ill in refuting the position of Nicola Vicentino on chromatic and 
enharmonic music without ever naming him (Ill, 72-80), so without once 
dropping Glarean's name Zarlino makes the Swiss humanist's presumption 
the hidden agenda of these chapters of Part IV. 

Zarlino had reason to feel uneasy about Glarean's Dodekad1ordon. Its cen­
tral thesis obviously appealed to Zarlino, for he adopted it. He could not 
help finding Glarean's expansion of the traditional eight-mode system to 
twelve an eminently practical strategy. The literature of both monophonic 
and polyphonic music abounded with pieces that ended on A or C and 
exhibited the octave species identified with these notes. Theorists and apol­
ogists had gone to great lengths to fit such pieces into an eight-mode con­
figuration, and that rather unsuccessfully. Glarean 's proposal, therefore, 
made good pradcal sense. Glarean's proof of why there could be no more 
than twelve modes also convinced Zarlino, for he repeats it (IV, 11). The 
emphasis on the harmonic and arithmetic divisions of the octave as the 
essential characteristics of the authentic and plagal modes-concepts pe­
ripheral to modal theory before Gaffurio-became central to both Glarean 
and Zarlino. In numerous details, then, Zarlino copied Glarean's exposition 
of the twelve-mode system. But Zarlino could not abide Glarean's classi­
cizing rationalizations. Glarean felt bound to legitimize the twelve-mode 
system by classical examples and concepts, perhaps because he assumed­
mistakenly-that the eight-mode system rested on them too. Glarean erected 
an elaborate historical argument to prove that in naming the four new modes 
Aeolian, Ionian, Hypoaeolian, and Hypoionian he was restoring some of 
the neglected Aristoxenian modes. He also scoured Gaffurio's writings and 
those ofMartianus Capella and others for ethical characteristics of the ancient 
modes that would fit his set of twelve. Zarlino recognized that this was a 
vain enterprise. Whatever the ancient modes may have been, they surely 
were not the modes of Glarean. 

Zarlino 's is the best analysis of the nature of ancient modality that anyone 
had made until then. It draws upon a wide range of Greek and Roman 
sources and practically leaves the medieval tradition out of the discussion. 
He inqufres first into the meaning of the word and concept "mode." In 
ancient usage it did not have the restrictive meaning of a scalar pattern but 
united a panoply of characteristics within a poetico-musical medium of 
expression. He concludes: "We can truly say that in ancient times a mode 
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was a certain fixed form of melody, composed with reason and artifice, 
and contained within a fixed and proportioned order of rhythm and har­
mony, adapted to the subject matter expressed in the text. "21 

Zarlino shared with Boethius a preference for the term "mode" over 
"trope," "tone," and "harmonia." "Trope" was not a bad name, Zarlino 
believed, because it comes from trope, which means turning or mutation, 
and this, in fact, happens to modes, which are turned from one to another 
when all the steps of a mode are raised or lowered. As for "tone," Cleonides 
(whom Zarlino calls Euclid) detailed the multiplicity of its meanings that 
made it unsatisfactory. Ptolemy, nevertheless, preferred this term and of­
fered the opinion that the tones were so called because the ancient Dorian, 
Phrygian, and Lydian were a tone apart (Harmonics 2. JO). Some writers­
Plato, Pliny, and Pollux principally-called modes hannoniai, because a 
concinnity of elements made up melos (Zarlino: melodia). Indeed Fabius 
Quintilian defined harmonia as "that concordance which is generated by the 
conjunction of many things dissimilar among themselves. "22 

Zarlino devotes a chapter to the names of the modes and their number 
(IV, 3). He surveys the views of Plato, Aristoxenus (through Martianus 
Capella), Cassiodorus, Cleonides, Censorious, Ptolemy (through Boethius 
obviously, because Zarlino attributes to him the Hypermixolydian), Pollux, 
Aristides Quintilianus, Apuleius, and Plutarch. He concludes ruefully that 
"from the diversity of their ordering, the variety of number, and the dif­
ference in names found in all these authors, one cannot draw anything but 
confusion of mind. "23 In reviewing the affective qualities and ethical effects 
attributed to the individual modes (IV, 5) Zarlino judiciously confined him­
self to sources dealing with the ancient modes. The order in which the 
modes were arranged by various authors is the subject of another chapter 
(IV, 6). Zarlino gives a most interesting account of the very ancient har­
moniai described by Aristides Quintilianus, some containing enharmonic 
intervals, scales consisting of less or more than an octave, and gapped scales 
in which the interval between some adjacent notes was greater than a tone. 
Zarlino quotes the passage in Greek and gives a creditable translation of it, 
although he suspects that the text is corrupt. When he comes to the modes 
as set forth by Boethius, he is puzzled by their semblance of being trans­
positions of a single pattern: 

We shall not be able to find any difference in intervals from one mode to 
another, for Boethius cbims that all the notes of the Hypodorian, as they stand, 

21. Lt lsti1u1ioni hannonicht, IV, I, in On tht Modts, trans. Vered Cohen, ed. with an
introduction by Claude V. Palisa (New Haven, 1983), p. 10. 

22. Ibid., IV, 2; Cohen trans., p. 13, quoting Quintilian lns1itu1io aratoria 1.10.12.
23. Ibid .. IV, 3; Cohen trans., p. 16.
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uc moved higher by a whole tone to form the Hypophrygian mode, and that 
all the notes of this mode arc in the same way moved higher by another whole 
tone in order to produce the notes of the melody of the Hypolydian. Bocthius 
claims that if all these notes are then moved up by a semitone, the Dorian is 
formed, and so he goes on about the other modes. Under this procedure of 
obtaining the modes I cannot conceive of any difference between them. 2• 

Zarlino finds also another difficulty: the modes of Boethius do not match 
the modern modes in the intervals between them: 

from the words and examples of Bocthius, badly understood, we can under­
stand why modem musicians speaking on this matter have been very much 
deceived, for they believe that the modem fifth mode is the ancient Lydian, 
and they make it one whole tone lower th� th� sevcnt_h mod�, �hich t_hcy
call Mixolydian. They propose that the Lydian 1s contained w1thm the _sixth
species of diapason, f to f, and the Mixolydian within the seventh species of 
diapason, G to g. These, however, arc distant fr�m each. 0th.er �y a whole
tone whereas Docthius clearly shows that the anc11:nt Lydian 1s distant from 
the Mixolydian by a semitone. He similarly claims that the Dorian is a whole 
tone away from the Phrygian, something which Ptolemy also claims, and that 
the Phrygian is another whole tone away from the Lydian . .?S 

Thus the moderns contradict what the ancients maintained. Modern mu­
sicians therefore, fall into great error when they call their modes by the 
Greek 

0

names. Zarlino also wondered whether Boethius was reliable: "It 
might be that in practical matters h� was not so k�owled�eable. "26 

Zarlino sees clearly that the Boeth1an modes, which he likens to those of 
Ptolemy, were not comparable to the modern. The� also were of little �se 
to a modern composer, since they afforded no vanety of octave spec�es, 
not to mention the other characteristics of the modem modes that Zarlmo 
stresses in the ensuing chapters. Thus Zarlino's history of modality was an 
act of liberation from an alien and obsolete system, which could now be 
set aside in treating the art of polyphonic composition. 

Francisco de Salinas 

With Salinas and Girolamo Mei, who independently came to similar con­
clusions based on their reading of some of the same Greek manuscripts in 
Rome we come to what might be called the philological phase of our 
histor�. Salinas began his studies of Greek music theory the earlier of the 

24. Ibid .• IV. 8; Cohen trans .• p. 33.
25. Ibid., IV, 8; Cohen trans., p. 34. 
26. Ibid .• IV. 8; Cohen trans .• p. 35. 
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two, around 1538, when he accompanied Archbishop Pedro Gomez Sar­
miento de Villandrando from his native Spain to Rome. 

The De musica libri septem of Salinas was not published until 1577, about 
nineteen years after Salinas returned to Spain. It contained only three brief, 
though significant, chapters on the tonoi (IV, 11-13). How Salinas, blind 
from an early age, could have accomplished the research required to write 
this learned book, in which he cites the ancient treatises by book and chapter, 
is an object of both mystery and awe. He was ftuent in Greek and Latin, 
but he must have had an equally ftuent assistant who could read and write 
for him; if so, he never mentioned such help. Edward E. Lowinsky has 
suggested that Kaspar Stocker may have acted in that capacity.27 Salinas
clearly distinguished between a mode, or harmonia, and a tonos, or tonus. 
The key to this distinction was Ptolemy's differentiation of two kinds of 
mutation, or modulation: 

In the second (book] of his Harmoniconim, chapter 6, Ptolemy asserts that the 
difference between mode and "tone" (to,msl is very different [from that de­
scribed by Gaffurio and Glarcanl. Concerning this so-called tone, he said, there 
arc two primary kinds of mutation [i.e., modulation). One is that by means 
of which we run through a whole melody at a higher or lower tension (that 
is, pitch) observing the proper interval scheme in the whole species; the other 
by means of which not the whole melody is changed in tension [pitch level] 
but part ofit, the interval scheme corresponding closely only in the beginning, 
for which reason this is better called permutation of melody than of tone. For 
through the permutation of tone the melody is not altered but the tone totally, 
and through the permutation of melody the harmonia itself is varied. By these 
words Ptolemy meant, obviously enough, that mutation of mode was one 
thing, of tone, another. 28 

Ptolemy was here explaining not so much the difference between tonoi and 
harmoniai, or modes, but two different kinds of mutation. In one a melody 
was simply transposed to a different key, as we would say; in the other a 
segment of the melody or scale remained the same, but through a common 
tone another segment shifted species by changing tonos. 

Salinas claimed that none of the modem authors spoke of tonoi, only of 
modes. In this he was not altogether correct, for, as we have seen, both 
Gaff urio and Zarlino described them, if not with the insight that Salinas 
shows in this passage: 

'1:1. "Gasparus Stoquerus and Francisco de Salinas," Jo,1m4l of 1hr Ammcan Musicological 
Sotitry 16 (1963):241-43. 

28. Dt musica libri stpttm (Salamanca, 1577), IV, 12, p. 198. Most of this chapter is translated, 
somewhat difTermdy, in Arthur M. Daniels, "The Dt musica libri vii of Francisco de Salinas" 
(Ph.D. diss., University ofSouthrm ulifomia, 1962), pp. 349-53. 
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Concerning the tones, the modems have nothing to say, since they do not 
believe it is pertinent to a vocal composition whether it is sung low or high. 
for the mutation solely according to tone docs not change the affection of the 
soul. It is otherwise if the mutation is with respect to harmonia: the soul is 
differently affected when the first mode is changed to the fourth because of 
the different force of the harmonia. This is not present in the permutation of 
tone .... Those that the moderns call tones. then, arc more properly called 
modes, as the lovers of propriety best observe who call them modes and not 
tones . .i,, 

Like his predecessors, Salinas failed to appreciate the link in Ptolemy's theory 
between the tonoi and octave species. But by emphasizing that in Greek 
theory there existed both mode-liarmonia-and tonos, and by showing 
how mutation could take place with respect to both, he drew attention to 
the dynamics of melody, raising the lifeless paper schem\.'S to musical 
actuality. 

Girolamo Mei 

With Mei we meet the first critical history of the tonal systems of the Greeks. 
Although he did not publish his findings, the fourth and last book of his 
De modis musicis antiq1,orum was communicated to a circle of learned men 
in Florence in 1573, four years before the publication of Salinas' book. Mei 
began his researches into Greek music around 1550 while in Lyon, but after 
a year or two he was forced by the pressure of other work to drop the 
subject until ten years later in Rome, when he was able to devote himself 
seriously to it. He came to realize, as his predecessors and contemporaries 
failed to do, that the Greeks had not one tonal system but several, attrib­
utable to different periods and authors. He admired the logic of Ptolemy's 
system of seven tonoi coordinated with seven octave species, of which he 
set forth a rather special interpretation, but it seemed to Mei to have been 
too theoretically rational to have been based on actual practice. He could 
also appreciate the advantages of the system of Aristoxenus and the beau­
tifully symmetrical system of fifteen tonoi of his followers, with its five 
principal modes, five hypo modes, and five hyper modes, but it also seemed 
too overrefined to be a product of common practice. Mei surmised that the 
common system was one of eight modes, as described by Ptolemy (Har­
monics 2.11) but not approved by him. JO Mei fully described and diagrammed 
these schemes in his treatise De modis and provided briefer descriptions 

29. Dt musica, IV, 12. pp. 198-99. 
30. The various systems are described in Dt modis musicis antiquornm, Biblioteca Apostolica 

Vaticana. MS Vat. lat. 5323. Bk. II. pp. 67-99. 





306 Greek Tonality and Western Modality 

14:" . ..,_...(• •DIIJr�',J-.f ___ .._.......,..�-tit--,....--..

. T ... ��� •• .,.,_ �--.'--..-..----��'-+-�
� 1.1)-f ....__-.u::.a::;,,.:.a&.i:-...i ____ T""",-...,.,.-�:....-+4-+� 

� ��· '"t-------:--:-,--�i----+--= ......... .+---: 
.::a .,ffl•(---------T-•t---+-.....,l

.....,.:----'-�-'-_:.➔� 
� 11,,.7>�.-------i---... e+-+""'-I----· 

� NJt•P<,jw{-------t-"-:-+--L..1..�i------i 
C ,,.,..,.., • .,......_ '..,... ni111& ,_. _____ __.__._ ____ ..,1 ;. __ 

Figure 11.8. 
The: eight modes described by Ptolemy, from Mc:i, De modis, Biblioteca 

Apostolica Vatic:ma, MS Vat. lat. 5323, p. 77 

(being a limma from the Lydian but a 
tone away from the others), and thus 
bdng mixed with the Lydian, it was 
called Mixolydian." 

; 
I 

Mei goes on to paraphrase the remainder of Ptolemy's chapter and to give
a diagram of the eight-mode system that represents more fully than those
in the Greek manuscripts the distances between the various tonoi that are
a diatessaron, diapente, or ditone apart (see Figure 11.8).

Mei now exposes, without any fanfare, for the first time in Western
theoretical writing the error of Boethius, so often repeated after him, that
Ptolemy added an eighth mode. With the help of the chart (Figure 11.8)
Mei (p. 77) perspicaciously shows why Ptolemy rejected the Hypermixo­
lydian as "futile" (frustmm) and "plainly superfluous" (plane superfluus). Ac­
cording to Mei's accurate report of Ptolemy's arguments, the

33. Ptolemy Harmonics 2.10; Mei, Dt modis, pp. 74-75: "Trium igitur, qui antiquissimi ac
primi in usu fuerunt Oorius scilicct, Phrygiusquc, ac Lydius, toniaco interuallo, ct sesquioctaua 
portionc, qua uidclicet magni1udim: diatessaron consonantiam a diapemc supcrari uidercnt, ct 
quam tonum uocitari possim; c1iam l ueteribus (nam apud nos1ros alia ilia nomine ne intelligitur 
quidem) non est dubium, unumquemque sibi proximo uel acutiorem, uel remissiorem con­
stituerunt: quasi ea fortasse de causa modos a ucteribus TONOS appelatos fuisse uolucrint. 
Horum Dorio, qui apud ipsos cxtitit omnium gnuissimus, sesquioctaua co toni spatio fuit 
Phrygius acu1ior; hoc uero eadcm in1crualli portione intmsior Lydius. Oitono igitur gnuior 
fuit Dorius quam Lydius. Quibus, ut acutissimus a grauissimo integrac dia1essaron spatio 
abessct, quar1us est adiectus: qui lcmmatis, et quod reliquum fuit de Iota dia1essaron, spatio 
essct Lydio acutior. quam cum proprius a Lydio abesset, quam cetcri a sibi proximis (hie mim 
lemma1c l Lydio, ecteri ucro tono a ecteris distabant) quia quasi ea de causa Lydio esset 
admixtus, Mixolydiam appellauere." 

: 
I 
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Hypermixolydian was, first of all, incorrectly named. It was wrong to
measure the distance between modes by emmelic (melodic) intervals such
as the limma or tone, for the relationship to other modes should always be
made in terms of symphonic intervals-the diapente or diatcssaron-and
the differences of tone and limma are by-products of these, as the chart
shows. Thus the relationship of the Dorian and the Hypodorian is a sym­
phonic interval, a diatessaron, but that between Mixolydian and Hyper­
mixolydian is an emmelic interval, a tone. Mei's chart makes plain, moreover,
that if the diatessaron and diapente intervals are calculated, BH is shown
to be an octave, and the mode !i.e., speciesJ on H would duplicate that on
B. 

Mei now backtracks to Ptolemy 2. 7 to consider the limits that should
govern modes. Potentially the number of modes is infinite, as is the number
of pitches (sot1itus). But there are limiting factors in that three things have
to be distinguished: the difference in pitch among the modes, the number
of such differences, and the boundaries set upon the mode. Or, as Mei
otherwise puts it, one must consider the interval between the mode's outer
limits, the intervening intervals that comprise it, and the differences among
these component intervals. With respect to the first, some believed a mode
should be bounded by an octave-that is, it should be an octave scale-­
others that it should be less than an octave, others that it should be more.
Here Mei glosses Ptolemy by means of Aristides Quintilianus, namely his
testimony concerning the ancient harmoniai, some of which spanned more,
some less than an octave. (This is the same passage that was quoted by
Zarlino.) Mei, like Zarlino, has doubts about the accuracy of its transmission:
Nam, tametsi locus ille in omni­
bus, quos uidi, codicibus mendis 
omnino quam plurimis scatere non 
est dubium, liquido tamcn ex eius 
ucrbis in primo c tribus, quos 
de re musica scriptis reliquit, 
clicitur, constitutiones has, 
quos modos ac tonos appellamus, 
non sempcr intcgram diapason iuste 
cxplere; scd carum nonnullus hac 
cssc minorcs, alias uero ct 
maiorcs: Dorium cnim (ni mcndum 
in ucrbis subcst, quod suspicamur) 
bane ip5.am supcrarc, Iastium 
ucro ab cadcm tono, ct sesqui­
octauo rationc dcficere, hie 
idem rationc subducta, expositis 

For, although that place in all 
the codices I saw undoubtedly 
bubbled with all possible faults, 
yet in the first of three (books) 
that he wrote concerning musical 
matters and that survive from his 
words there ensues that these 
constitutions which we call modes 
do not always fill out an entire 
diapason but some arc smaller than 
this, others larger. 
He attempts to prove that the Dorian 
(unless there is a fault in the 
text, which we suspect) exceeds 
the octave, the lastian is deficient 
by the same tone or 
the sesquioctave ratio, this ratio 
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que uniuscuiusque iziteruallis 
probare conatus est. 34 

being taken away, after some 
intervals were set out. 

Mei here refers to two scales spanning more or less than an octave-­
namely the Dorian, which, Aristides said, consisted of tone, diesis, diesis, 
ditone, tone, diesis, diesis, and ditone, the total exceeding the octave by a 
tone; and the Iastian, which he described as comprising diesis, diesis, ditone, 
trisemitone, and tone, remaining short of an octave by a tone. 

This entire gloss of Mei's may not be to the point, however, because, 
when Mei thought Ptolemy was speaking of the range of a mode {at 2. 7, 
During ed., 58.1), he seems to have been concerned with the distance 
between the lowest and the highest tonoi, for the new theorists, he com­
plains, continually aim at an increase, which leads to the return of the 
identical harmonic relations. This consideration induces Ptolemy (2. 7)­
and Mei also, as he continues his commentary-to explain the purpose of 
the tonoi. They do not exist simply to move a melody higher or lower. 
Rather they exist for the sake of a change of affection. For when the same 
melody is begun higher or lower within a given voice, the ethos is altered, 
because one rime the song will reach beyond the limits of the voice at the 
higher end, another time at the lower end. Mei demonstrates this phenom­
enon through a diagram that does not have a parallel in Ptolemy's treatise 
(Figure 11. 9). 

Mei explains that no voice is granted more than fourteen notes, which 
may be thought of as hypate hypaton to nett· hyperbolaion. The fourteen 
steps of the voice in its normal location are represented by the scale in the 
middle of the figure. This range defines the absolute boundaries of the 
voice's capability, beyond which the singer would have to "summon a 
remarkable force" (illi uim plane uel ingentem student adhibere). At the 
bottom of the figure the fourteen-step system is shown starting seven steps 
lower, so that the melody, marked "cantilena," now goes beyond the low 
limit of the voice-that is, hypate hypaton-by three steps. In the uppermost 
scale, the system has been moved up seven steps, and the melody now 
exceeds the upper limit, nete hypaerbolaion, by three steps. Mei paraphrases 
Ptolemy: 

in ciusmodi tonorum pcrmutario­
nibus non amplius cum utrisque 
cantus terminis quadrare, atque 
ad punctum omnino conuenire 
perspicue senriantur: 
imo semper altera ex parte 

In this kind of permutation of tonoi 
the melody no longer squares with 
both limits of(the voice], 
which are believed clearly not to 
agree altogether, rather, 
on one end the boundary 

34. Dt modu, p. 80. The passage in Aristides Quinrilianus De mUJica is at 1.9.
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mi re 

et a la mire 

et D sol re 

et -mi 

The effect of the transposition of a melody, transcribed from Mei, De modis, 

Biblioteca Apostolica Vaticana, MS Vat. lat. 5323, p. 83 

uocis terminus 
praesto magis adesse, quam 
cantus; ex altera uero, atque 
illi opposita canrilenae magis, 
quam uocis." 

of the voice is always nearer at hand 
than that of the melody, whereas 
on the other, opposite, side 
the limit of the melody is reached 
sooner than that of the voice. 

Thus the limits of the melody do not agree with the range of the voice 
as they did when it was situated in the nonpermuted constitution assigned 
to it. This change is brought about by the tonoi. When such a change does 

35. Mei, De modis, pp. 81-82; Ptolemy Harmonics 2. 7, Oiiring ed., 58. 15-18.
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not occur, as in the transposition by an octave, the transposition is to be 
excluded, because the limits are then as they were in the original constitution.·"' 

It should be noted that Mei is not equating his nonpermuted fourteen 
steps with any absolute thetic system, a virtual standard polychord giving 
pitches from approximately B to a'. Rather, any one human voice will have 
its own such standard range, to which by the agency of the tonoi the 
mutation described in Ptolemy would be applied. All the mutations must 
take place, however, within the range between the voice's proslambano­
menos and nete hyperbolaion: "tota modorum uis intra hos terminos sit 
locanda; quos cum forma, tum acumine et grauitate, id est loci positu inter 
se differre nemo dubitari" (the entire range of the modes must be located 
within these boundaries, which, no one can doubt, differ among each other 
both in form and height of pitch, that is, in location).37 

Through this discussion Ptolemy has provided a further reason for the 
limitation to the octave of the distance from the lowest to the highest tonos. 
This range may not reach the octave itself but must stop short of it. As 
there are only seven species of diapason, the number of tonoi must not 
exceed this number, for beyond that the same species is duplicated, just as 
after the number 9, the number 1 returns in the form of 10. Mei now 
enumerates the species of diapason. The first, between hypate hypaton, or 
mi, and paramese, or mi, Ptolemy assigned to the Mixolydian mode; the 
second, between parhypate hypaton, or C fa ut, and trite diezeugmenon, 
or c fa ut, to the Lydian, etc. The seventh and last was assigned to the 
Hypodorian. Thus the lowest species of diapason is assigned to the highest 
tonos and mode, the highest species to the lowest, and the median always 
remains the same. Now Mei digresses from Ptolemy to explicate in his own 
WdY the location of a middle step in each species of diapason. The fourth 
step in each diapason is called the median (media). Thus the median of the 
Mixolydian [species] is hypate meson, or Ela mi; of the Lydian parhypate 
meson, or F fa ut; and so forth. Returning to Ptolemy (2.11), Mei notes 
that each tonos was assigned a step in the central octave to be its mese. Mei 
interpreted this placement of the mese in the light of his idea that the fourth 
step in each species was its mese: 

ita tamen, ut paranete diezc:ugmc:non 
et D la sol re esset, quae 
uim media Mixolydij omnium acutis­
simj obtineret: qua 
in loco ipse modus primam 
diapason formam, c:iectis 

Thus paranete dic:zeugmenon 
or D la sol re is the note that the 
median of the Mixolydian, the highest 
(mode) of all, acquires. At that 
place this mode produces the first 
species of diapason, which 

36. Mei, Dt modiJ, p. 84; Ptolemy Harmonics 2.8.
37. Mei Dt moJis, p. 89.
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Figure tt. 10. 
The modal octave species of Ptolemy, from Mei, De modis, Biblioteca Apostohca 

"�ticana, MS Vat. lat 5323, p. 93 

quasi sua e scde reliquis attaches itself to the other sounds 
species sonitibus, quam illi iam which have been, as it were, 
ipse addixerat, conficeret. 311 driven out from their seat. 

This statement is far from lucid, but in the course of a wordy explanati�n
and a much more communicative diagram-one that has no parallel m 
Ptolemy-Mei reveals his unique interpretation of the relation of the modes 
to the octave species (see Figure 11. 10). 

In Figure 11.10 the right-hand bar represents the greater perfect system, 
with the whole tones indicated by the abbreviation "To," the semitones by 
"lambda-a," for limma, and the tone of disjunction as a split key with fa 

38. Ibid., p. 91.



312 Greek Tonality and Western Modality 

mi in the middle. The steps are named both in terms of the medieval litterae­
claves and the Greek string designations. To the left of the perfect-system 
bar are seven bars representing the seven octave species turned modes. The 
fourth line from the bottom in each bar represents the mese in that mode, 
which is labeled at the far left. The highest mode, Mixolydian, is constructed 
out of the ascending interval species limma, tone, tone, limma, tone, tone, 
tone, equivalent to the octave hypate hypaton to nete diezeugmenon, or B­
b, with its median note, the fourth from the bottom, situated on paranete 
diezeugmenon, the step assigned to the Mixolydian as its mese. Similarly 
the Lydian is built from the second octave species, tone, tone, limma, tone, 
tone, tone, limma, around the mese on trite diezeugmenon, and so on for 
the rest. Since Mei recognizes that the tonoi are all formed from the same 
arrangement of pairs of conjunct tetrachords around a tone of disjunction, 
he marks this tone of disjunction in each bar as a split key, rising alternately 
tone limma at the left and limma tone at the right. The Mixolydian shows 
clearly the pattern of two conjunct tetrachords descending tone, tone, sem­
itone, tone, tone, semitone, below the disjunction, while the Hypodorian 
exhibits the same conjunct pair above that the disjunction. In the other 
modes no more than one complete tetrachord falls within the octave span. 
The tones of disjunction-and, consequently, the tonoi-rise in thirds. Tak­
ing the note below the disjunction (mese) as a measure, the sequence of 
transposed "thetic mesai," if we may call them that (Mei did not!), is B, 
d, 0, a, cf, e', g'. 

Mei seems to have been misled by the statement in Ptolemy that functional 
mese (the "dynamic mese" of modern commentators) of the Mixolydian 
coincides with the locus of the paranete diezeugmenon, and that other notes 
are similarly assigned the mese function in the other tonoi. If the entire 
greater perfect system is transposed to accompany the mese, the octave 
species will be projected on the central span, hypate meson to nete die­
zeugmenon, and in each octave species the thetic mese will naturally be the 
fourth note from the bottom. 39 This phenomenon, different from what Mei 
conceived, may be seen in Figure 2.6 of chapter 2.

In the course of his explanation Mei seizes the opportunity to berate 
Gaffurio and Glarean for blindly following Boethius in the pursuit of the 
eighth mode: 

Qua in re nostrorum hominum 
prudentiam saepe requiro, qui 
octauum hunc a Ptolemaeo 
modorum numero adiectum tradi-

In this matter I often wonder about 
the sagacity of our men who 
transmitted that this eighth was 
added to the number of modes by 

39. A more succinct discussion oCche ancient modes is found in Mei's "Trattato di musica" 
in Paris, Bibliotheque Nationale, MS lat. 71JJ9/2, pp. 53-56, trans. in Palisca, Girolamo Mti,

pp. 50-53. 
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derunt, Franchini Gafurij 
praesenim, uirj sane in hoc 
studio ex�rcitatissimj ac longe 
doctissimi: 
Nam de Glareano minus est mco 
quidem iudicio mirandum; is enim 
Gafurij authoritate qui se 
Ptolemaej scripta legisse 
testatus fuerat, facile, cum 
ipse ea non legerit, 
decipi potuit: Gafurius uero, 
qui legit, et Ptolemaej sensum 
non est assecutus, et Boethij 
uerba, si modo ea legit non osci­
tanter, in suam sententiam intcr­
praetatus detorsit: Bocthius enim, 
cum de Hypermixolydio uerba 
facerct, ueritus nimirum, quando 
septem tantum esse modos, qui 
uidelicet ipsae diapason formae, 
affirmasset, atque octauum hunc 
postea eorum numero admiscuisset, 
ne parum ipse sibi constare 
uideretur, rationem se huius 
adiectionis paulo posterius alla­
turum est pollicitus, quod uero 
cum praestitisset, atque earn dili­
genter exposuisset, haec ille 
statim subiecit: ATQUE 
HIC EST OCTAVVS MODVS; QUEM 
J>TOLEMAEUS SUPERANNEXVIT. 
Quae Gafurium in earn scntentiam 
accepisse ucl facile credere 
possumus, ut Hypermixolydij 
authorem inuentorcmque Ptolemaeum 
cxistimassct. Quod non modo 
falsum est, sed a Ptolemaei 
quoquc sententia penitus alienum . .., 

Ptolemy. particularly that of 
Franchinus Gafurius, a man certainly 
very experienced and altogether 
very learned in this discipline. 
Less to be wondered at, in my 
opinion, is Glareanus. Since he 
did not himself read the writings 
of Ptolemy, he could 
easily be deceived by the authority 
of Gafurius, who. it has been 
wimessed, read 
them, if only sleepily, and did not 
pursue the sense of Ptolemy, but, 
persuaded by the words of Boethius, 
distorted the meaning. As for 
Boethius, since he mentioned the 
Hypermixolydian, when he affirmed 
that there are seven modes, as many 
evidently as the species of 
diapason, and mixed in with 
their number afterwards an eighth, 
lest this seem to have been a 
trivial thing to him, he promised 
to bring forward a reason for this 
addition a little later. 
This, indeed, he both 
fulfilled and 
industriously explained. 
He submitted it presently: "ATQUE 
HIC EST OCT AVUS MODUS; QUEM 
PTOLEMAEUS SUPERANNEXUIT," 
We can easily believe that 
Glareanus accepted Gafurius' 
judgment, so that he considered 
Ptolemy to be the author and 
inventor of the Hypermixolydian. 
This is not only false but completely 
alien to any opinion of Ptolemy. 

Thus was the fiction of Ptolemy's addition of an eighth mode finally put 
to rest. Although Mei's work remained unpublished, his interpretations of 
the tonoi �ccording to Aristoxenus, his followers, and Ptolemy were pub-

40. Mei, Dt modis, pp. 90-91. The references to Boethius are the following: Dt itutitutiont 
musica 4. 17; Fricdlein ed., 343. 16-18: "Scptcm quidcm esse pracdiximus modos, sed nihil 
videarur incongruum, quod octavus super adncxus est," and 4. 18, 348.2-3: "Atque hie est 
octavos modus, quem Ptolomaeus supcradncxuit." 
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lished by Vincenzo Galilei in his Dialo.�o of 1581. Mei had sent charts similar 
to those he included in his treatise to Giovanni Bardi and Galilei. According 
to Mei's description of this material, on one page were, to one side the 
thirteen modes according to Aristoxenus together with those added by his 
followers, below that the modes according to Boethius, and to the other 
sid� the modes according to Ptolemy. These must have been on a large
foho and were probably separated from the letters by the time Giorgio 
Bartoli copied them, for this item is missing from the codex.�• 

Vincenzo Galilei 

Galilei presents first the system of Aristoxenus. He took the octave in which 
the Dorian octave species lies, e to e', and split it mto twelve semitones, 
not by means of a monochord division but by car, and assigned each half 
step to a different mode. The diagram (Figure 11.11) shows the double­
octave system at the left, marked A to Aa, and to the right of that thirteen 
systems, each similarly marked A to Aa, and each a semitone higher than 
the previous one. The mese is indicated through Mei's device of a split key 
with b fa in the middle. 

The interlocutor Bardi seizes the opportunity of defending the division 
of the octave into equal semitones. Admitting that in this system of tuning 
the founh is too large and the fifth too small to be perfect, he says listeners 
have grown so accustomed to these tempered intervals that they actually 
prefer them. However he does not dispose of Ptolemy's arguments against 
the multiplicity of modes. 

Galilei next shows the system of fifteen tonoi of the later Aristoxenians. �2

He then goes on to the system of Boethius, because this is not as artful and 
as difficult to understand as Ptolemy's, and it fits the description of the 
eight-tonos system that Ptolemy rejected. Galilei perceptively noticed the 
discrepancy in the 1492 Venetian edition of Boethius between the intervals 
separating the tonoi as detailed in the text-tone, tone, semitone, tone, 
tone, semitone, tone- and their representation in the diagram- tone, 
semitone, tone, tone, semitone, tone, tone. ·43 Galilei adds that he hunted 
for the editions of Basel and Paris but never found them. However he saw 
manuscript copies .. in various famous libraries.""' Galilei's own chart is 
based on the Boethius text and is misleading only in that it singles out in 
each vertical bar the octave (marked by an arch) that identifies the medieval 
mode known by the name rather than the octave species proper to the 

41. Sec Palisca, Girolamo Mti, p. 154.
42. This chart is in Diafogo, p. 57, and is laid out in a format almost identical to that of the

:hinccn tonoi. 
43. Ibid., p. 59. 
44. Ibid .. p. 60. 
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Figure 11.11. 
Demonstration of the thirteen tonoi according to the opinion of Aristoxenus, 

from Galilei. Dialo.�o. p. 52 

tonos. Galilci does not comment on this feature of the diagram (Figure 
11.12). 

Galilci's explanation and graphic representation of Ptolemy's seven tonoi 
follows Mei's thought faithfully up to a point, but the layout may be Galilei's 
own. It shows the complete greater perfect system at seven different levels. 
The mesai occupy the middle octave, e to e', which coincides with the 
fourth species of diapason, belonging to the Dorian tonos. Each other octave 
species, whose interval arrangement follows Ptolemy correctly, occupies a 
similar place in the other double octave systems, which are built around 
the mese according to the normal tetrachordal coupling. The chart (Figure 
t 1.13) shows the systems rising, but the alphabetical letters progress from 
O-Dd, C-Cc, etc. to E-Ee. The letters, however, indicate rel�rive pitch­
they are equivalent to the dynamic names-and simply extend the octave 
species of each tonos upward and downward. Whereas Mei stressed Pto­
lemy's confinement of all the transpositions within the thetic double octave, 
proslambanomenos to nete hyperbolaion, Galilei's diagram far exceeds this 
range both at the lower and higher extremes. The mesai are separated by 
tones and semitones, but since they are not Ptolemy's dynamic mesai but 
Mei's transposed thetic mesai, they actually progress by thirds. Strozzi in 
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In his unpublished counterpoint treatise Galilei was even more vociferous
in his repudiation of the modem modes. Here he contended that the mo­
dality of a modem piece could only be distinguished through the last note
in the bass. Composers were now accustomed to making cadences on any
note of a mode. Every little section of a mass, vesper service, or sonnet
was in a different mode. Moreover the modes did not inftuence the pitch
of a composition when performed, because "the bass singer has his eye for
what tones the piece reaches, and he intones it according to the disposition

· h .  d F C"�'of his voice, without respectmg whether t e piece en s on or on -
The modern modes had none of the affective qualities of the ancient, so

it made no difference what mode a composer chose when setting a text.
The practice of making cadences on any degree, t�e confusio� of parts­
each moving independently-and the free use of acadentals obliterated any
distinct quality of a mode or any modal unity. The force of modem com­
position resided in the part-writing and harmony, not in modal diffe�ences.
This disillusionment with the modes was to lead to a number of deliberate
experiments in the restoration of the ancient tonoi by Bardi and later by
Giovanni Battista Doni and his followers. 

Giovanni Bardi 

Galilei's Ditdogo came out in 1582, four years after t�e let�er fror:'1 Me� 
bearing the information about the modes. In the meantime G1ovanm Bard1 
(1534-1612) had developed his own interpretation of the system of Ptolemy 
and had communicated it in a Discorso addressed to Giulio Caccini but 
probably read to an academy, perhaps the informal one that met at his 
house. Bardi is remembered in the annals of music history chiefty for his 
leadership of the group that several of his associates referred to as the 
Camerata, where leaders in science, literature, and the arts gathered to talk 
and to listen to music. Although the earliest record of a musical gathering 
at Bardi's is dated 14 January 1573, the sessions must have started earlier. 4 

Vincenzo Galilei, who had been Bardi's protege since the early 1560's, 
apparently was the musical preceptor of this academ�- �he circle v:'as deeply 
affected by the letters Girolamo Mei wrote to Gable1 and Bardt between 

47. II primo /ibro dtll« prolliCII dtl contr11p11nto intomo «11'11So dtllt conson«m:t, in Dit Kontr11-

p11nlettr«let«lt Vinctnzo Coliltis, ed. Friedcr Rcmpp, p. 72. . . . 
48. On 14 January 1573 it was recorded in the Di«rio of the Accadcm1a _

dcgh Alteratt that 

the regent of the academy, Cosimo Ruccllai "sent word through one of has servants that he 

could not come because he was at the house of Monsignor de' Bardi to make music." Sec 

Palisca, "The Altenti of Florence," in Ntw Loolts "' lt«li«n Opn«, ed. William W. Austin

(Ithaca, 1968), p. ts. and "The 'Camcnta Fiormtina': A Rcappnisal." Snuli musiC11li I (1972):205.
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1572 and 1578 in response to their questions about ancient Greek music. 4'' 

A document recently discovered by John W. Hill shows that Mei's letters 
must have figured prominently on the group's agenda during the year 1577. 
Giovanni Bardi writes on 2 November of that year to Giovanfrancesco di 
Lodovico Ridolfi: 

Most magnificent Messer Giov:mfranccsco. the desire I have of serving you 
and your amiability give me the courage to :ask you to take on a chore. It is 
this: I would like you to accept the charge to see that the letters which Messer 
Girolamo Mei (who lives there with you) writes come into the hands of Vin­
centio Galilei every week. This should be easy for you, because you can have 
them come weekly with Messer Giovanfranccsco Strozzi, your and my friend, 
with whom I shall have an understanding, and thus my desire will be fulfilled. 
I give you this chore, because for two months we have not had the letters 
promptly as we desire. 50 

Only one letter from 1577 is extant, but many of the thirty "very long" 
letters that Mei exchanged with Galilei between 1577 and 1582, according 
to Mei's own count, must have been written that year. 51 One of Mei's 
letters, of 17 January 1578-this one addressed to Giovanni Bardi directly­
in reply to Bardi's of 9 December 1577, bears upon the question of the 
tonoi of Ptolemy. With it Mei sent charts of the tonoi according to Boethius, 
Ptolemy, Aristoxenus, and the followers of Aristoxenus. 52

Although Bardi depended upon both Mei and Galilei for information and 
interpretations concerning Greek music, he demosntrated in his discourse 
that he had studied the sources independently and come to his own con­
clusions. Bardi may have struggled with Ptolemy's text himself. He had a 
good literary education and read Latin and Greek. He wrote plays, poetry, 
and music, conceived and directed performances of intermedi and other 
entertainments, participated in the quarrel between the defenders of Ariosto 
and Tasso (siding with Ariosto), and kept up with current scientific de­
velopments-truly a Renaissance man. 

Bardi must have been at work on his Discorso in 1577 when he elicited 

49. The letters that survive are published in Palisca, Cirolamo Mti, pp. 87-179.
50. Italian text in john Walter Hill, "Oratory Music in Florence, I: Rtcitor Canlondo, 1583-

1655," Act« M11Sicologic« St (1979):111, n. 13. Mei lived at the house of Giovanni Francesco 
Ridolfi from 1574 until he died in 1594. 

St. Mei spoke of the thirty letters in writing to Giovan Vincenzo Pinelli on 19 May 1582. 
The letter is printed in Palisca, Ciro/«mo Mn, pp. 183-85. 

52. Ibid., pp. 148-54: "As you sec, on one side [ of the page) arc the modes according to 

Aristoxenus: to his thincen arc added two put into use after him by his followers. There 
follow below the modes according to Bocthius, and on the other side are the modes according 
to Ptolemy." The folio containing the diagnms was evidently not copied into the Vatican 
manuscript of the letters by Giorgio Banoli, perhaps because it was removed by Bardi before 
the original letter went to Banoli for copying. 
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� ... .-�::::::;€:::;?k::;g::;i2-§i:t.i : .. r
Tl Tl s1 Tl Tl sl 

lpodorio lpofrigio lpolydio Dorio Frigio Lydio Mixolydio 

0 

Tl Tl s1 Tl Tl sl 
lpodorio lpofrigio lpolydio Dorio Frigio Lydio Mixolydio 

Figure 11.14. 
The Ptolemaic tonoi according to Hardi, from Discorso, Florence, Biblioteca 

M:arucelliana, MS A'J.87, I, fol. 6r, above, and transposed to their proper pitch 
level, below 

Mei's views on the modes. That he did not depend entirely on Mei's charts 
and descriptions is attested to by the modifications he made in Mei's inter­
pretation of Ptolemy's theory. Bardi restored the intervallic distances be­
tween the tonoi established by Ptolemy. Whereas Mei's and Galilei's mesai 
rise semitone, tone, tone, tone, semitone, tone, Bardi's rise tone, tone, 
semitone, tone, tone, semitone, in accordance with Ptolemy's text. How­
ever Bardi preserved Mei's idea of building the double octaves around each 
tonos's octave species according to the standard tetrachord arrangement. 53

If Bardi's chart is translated into modern pitch notation, as in the lower 
scheme of Figure 11.14, the necessary accidentals indicate from H ypodorian 
to Mixolydian our keys D, GI>, A, C, E, Al>, B!,. 

Bardi sets off the octave species by filling in the note heads. In his chart 
(upper staves), the tonoi are expressed in natural notes, as if on the white 
keys of the keyboard. The scheme gives the appearance of a descending 

53. The text and diagrams used here are based on the manuscript copy of the essay in
Biblioteca Apostolica Vaticana, MS Barb. lat. 3990, fols. 3v-13v. Where noted I have adopted 
the reading in another copy, Florence, Biblioteca Marucelliam, MS AW, which has correc­
tions by Giovanni Battista Doni and was apparendy prepared by him for publication. The 
latter was the basis for the edition by Antonio Francesco Gori and Giovanni Battista Passeri 
in G. B. Doni, Lyra Barbtrina, II, Dt' 1ra1tari di musica di Cio. Batista Doni (Florence, 1763), 
pp. 233-48. This edition is full of errors, particularly in the charts. The translation in Strunk, 
Sourtt Readings, pp. 290-301 is based on the Gori-Passeri edition but omits pp. 234-40 and 
245-16. My critical edition of this essay. with an English translation, is projected for a volume 
of the Yale Music Theory Translation Series entided Docummrs in tht Flormtint Camtral4. 
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series of scales, but in actuality it is an ascending series. Bardi shows this 
by changing the clef before each scale; I have rendered it by T or S and an 
upward arrow. The lower staves of Figure 11.14 give the actual pitches that 
result, if the appropriate octave species is disposed around each of the "me­
dic" from e for Hypodorian to d' for Mixolydian. 

Ptolemy's system was of more than purely theoretical interest to Bardi. 
He saw in it a model for a modem tonal system. In his Discorso Bardi 
identified the choice of tonality for a composition as one of the critical 
decisions a composer must make in setting out duly to express the affections 
of a text. There he stated: 

conuiene quando altri 
uol metter in musica madrigale, 
o, canzone, o, altra pocsia 
primieramente hen ricordarsi e 
considerare se 'I concetto magni­
fico o, lamenteuole sia, se magni­
fico ii mono dorio prcnderete 
che in e la mi54 comincia, et 
ha la sua corda mezana in A la 
mi re; dando tutta !'aria al 
tenore, raggirandoui intomo alla 
corda di mezo quanto piu potrete, 
perche come habbiamo detto 
altroue le cose grandi, 
e magnifiche in uoce grata 
et mezana si parlano. Ma se' I 
concetto sara lamenteuole ii 
tuono mixolydio prenderete 
che in B. mi comincia, ed haue 
in E la mi55 la sua corda mezana 
alla quale intorno piu che 
potrete u'andrete raggirando, 
dando alla parte del soprano 
!'aria piu principale; e cosi 
secondo gli altri concetti 
delle parole u'andrete regolando. 
Non ui scordando della natura 
del tardo, ucloce, e mezano, 

It is good when someone 
wishes to set to music a madrigal, 
canzone, or other poem 
first of all to recall and consider 
whether the subject is magnificent 
or plaintive. If it is magnificent, 
you will take the Dorian tonos, 
which begins on e la mi and 
has its median note on A la 
mi re, giving the whole air to 
the tenor, turning around the 
middle note as much as you can, 
because, as we said 
elsewhere, grand and magnificent 
matters arc spoken of in a pleasant 
and median voice. But if the subject 
should be plaintive, you 
will choose the Mixolydian tonos, 
which begins on B mi and has 
E la mi as its median note, 
around which you will turn as much 
as you can, giving 
the principal air to the 
soprano part. And so 
you will be guided by 
the other ideas of the words. 
You will not forget the nature 
of the slow, fast, and intermediate. 

54. The Barberini manuscript, fol. IOr, has "A la mi re," whereas Doni's copy of the 
discourse. Florence, Biblioteca Marucelliana, MS A'}JJ7 T. I, fol. 163r, reads "e la mi," which 
is correct and has been adopted here. 

55. All the sources have "A la mi," which does not exist in the hexachord system, and I 
have emended it to "E b mi," which is the mese of the Mixolydian octave species in Bardi's 
chart. 
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come per c:sscmpio douendosi For example, having to set 
mettere in mus1ca quclla canzone to music the song that 
che comincia Italia mia bcnch'il begins "Italia mia bc:nch'il 
parlar sia 'ndarno, prcndcrctc parlar sia 'ndarno," you would choose 
ii tuono dorio mcntou:uo di sopra the Dorian tonos mentioned above, 
dando !'aria principalc al giving the principal air to the 
tenor raggir:mdoui intorno :ilia tenor, turning around the median, 
mcz:ma. addotundo ii ritmo cioc adopting a rhythm, that is, 
la lunga. c la brcuc chc non sia the long and short (notes) that 
nc troppo tardo, nc troppo uclocc, arc not too slow nor too fast 
ma chc imiti ii parlar d'huomo but imitate the speaking of a 
magnifico e grauc."' stately and solemn man. 

Clearly, Bardi is not speaking of the church modes, but neither is he spe�k­
ing of tonoi. His "tuono" could be a translation of to11�s �r t�e assumption 
of the most common term in Italian for mode. The ambiguity is not resolved 
even in the more technical part of the essay. When Bardi describes the to�oi 
of Ptolemy, the term he uses for them is "tuoni," and for the octave s�eetes 
it is "spetie d'ottaua." The boundary notes and mesai th_at he name� m the 
above passage belong to the octave species associated with the Do�1an and 
Mixolydian tonoi. Elsewhere in the essay he notes that th�se species were 
called "Armonie" (harmoniai) by the ancientss7 and he adds �n another p�ac�
that "each species of octave, which we call ruono, and the ancients_ l1ar�noma, 
was assigned to appropriate verses and instruments. The confusion is com­
pounded when he enumerates the modes by their ethnic names. The� he 
says that the lowest "species of octave" or "harmonia" was the Hypodonan, 
a whole tone above that the Hypophrygian, a whole tone higher than that 
the Hypolydian, a semitone above that the Do�an. Three hann�niai

_, 
thus, 

were sung lower and three higher than the Don�n. T�e confusion i� only 
partly dispelled when Bardi explains that the Mixolydian was the hig�est 
tonos but that to this "harmonia" was assigned the lowest octave species, 
starting on B mi. If Bardi had been consistent in his teri:ni�ology, _he could 
have made evident that the tonoi were a means for assigning a pitch level 
to the octave species, or harmoniai, whose interval structure could best be 
recognized when placed on the steps of the fifteen-note system. But_ perhaps
he did not realize that the conventional location of the octave speaes, such 
as B-b for the Mixolydian, was a virtual, not actual, location. 

To return now to the quotation, what Bardi refers to as "the octave !hat 
begins on E Ia mi," called Dorian, is that set of interval� t�at _Cleomdes 
and other ancient writers recognized as one of the seven distinctive octave 
scales, found in the standard fifteen-note system between hypate meson and 

56. Barberini MS, fol. IOr-v; Gori-Passeri ed., p. 243.
57. Barberini MS, fol. 6v; Gori-Passeri ed .• p. 237. 
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nete diezeugmenon. our e and e'. and by them called Dorian. 511 Bardi locates 
the median note of this octave species on A la mi re. In so doing he adopts 
the interpretation of Mei. Ptolemy does assign a functional. or dynamic. 
mese to each tonos within the e to e' octave, but only the Dorian's is the 
fourth note from the bottom. The note which is a fourth from the bottom 
when the Mixolydian octave species is placed in this same central octave is 
the thetic mcse. If then this octave species is transposed to its conventional 
location, between hypate hypaton and paramese {Bardi's B mi octave), this 
thetic mese will be the fouh note from the bottom, or E la mi. Actually 
Bardi regards the 8-mi version as the original, and, with Mei, conceives 
of it as being transposed upward in such a way that the mese assigned to 
the Mixolydian, d" (D la sol re), is the fourth from the bottom. However 
Ptolemy had assigned this note to the dynamic, not the thetic, mese. Bardi 
glosses over the fact that in the B octave the Mixolydian octave species is 
expressed in natural notes, whereas in the A octave--where it must be 
placed to make d' the fourth from the bottom- it must be sung with Ratted 
B and E. Bardi shows c:lsewhere that he understands this need of musica 

ficta, when he points out that a given instrument could play in only one 
tonos (he assumes ancient instruments that were not chromatically and 
enharmonically tuned). 

Bardi viewed the octave species as modes, each having a median tone 
that was a focus for the melody, around which the melody revolved, and 
each endowed with a moral character. However he was acutely aware of 
the difference between these ancient modes and the modem plainchant 
modes, as he shows in this passage: 
Diciamo adunquc chc: in 
tutta la quintadccima sc:ttc 
sono le sperie dcll'ottaua, 
a ciascuna delli quali gl'anti-
chi un tuono assegnarono da loro 
armonia nominato i quali tuoni 
facc:uano le uariation loro, c: pc:r 
la diuersita della spcric 
dcll'otuua, c pc:r 
cantarsi ne luoghi loro, 
cioc nel graue, o, net mcz-
zano, o nell'acuto; ondc altre 
ucniuano cantatc, e sonate nellc 
corde basse della quintadccima, 
aJtre nclle mezzanc, altre 

We :arc saying, then, that in the 
entire fifteen-note system there 
arc seven species of octave, 
to each of which the ancients 
assigned a tonos, by them 
called harmonia. These tonoi 
achieved their variety both through 
the difference in the species 
of octave: and the: pitch at 
which they were sung, 
that is low, intermediate, or 
high. For some 
were sung and played in the 
low notes of the fifteen-note system, 
others in the middle, others in the 

58. Cf. Clconidcs Hllrmonit Introduction 9; von Jan ed., 197.4-7; 197.14-198.2 trans. in
Strunk. Sourcn Rtlldings, pp. 41-42. 
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G. Bardi: "Miseri habimor del ciec'averno"
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Bardi's Dorian requires no transposition, but it is necessary to assume the 
syncmmenon, or lesser perfect, system, in which the two central tetrachords 
are joined through a common note, mese {Figure 11.17}. 

Whether one prefers the ancient Dorian or the ancient Mixolydian inter­
pretations, Bardi's madrigal lends itself to these better than it docs to a 
conventional modal explanation. Bardi seems deliberately to have reached 
for an antique effect, to have aspired, indeed, to the fabled marvelous emo­
tional effects of the ancient modes. The route he took was mapped by the 
theory of the Greek tonoi and octave species that he learned from Ptolemy 

Figure 11.16. 
Bardi's Mixolydian tonos. with transposition up a fifth 

diatonic chromatic 
mcsc mcsc 

synemmmon synemmenon 

Figure 11.17. 
Dorian tonos in the synemmenon system 
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and Cleonides, both directly and through Valla's translation and Mei's 
communications."" 

Giovanni Battista Doni 

There was little significant speculation about the Greek tonal system after 
Bardi and Galilei until the work of Giovanni Battista Doni (1594-1647). 
Doni credited a letter by Mei that was in circulation with inspiring his. 
studies of Greek music."" Doni read the Greek writings in the original 
language from manuscripts that he found in Rome or that were supplied 
by his many correspondents. Like Mei and Bardi, Doni was most attracted 
to Ptolemy among the authors who theorized about the tonoi. Doni knew 
Mei's treatise Dr modis m1,sicis. Indeed, he had a copy made for him, which 
is now in Florence. 70 Doni also knew Bardi's discourse addressed to Caccini; 
a copy of it, partly in Doni's hand, is among his papers at the Biblioteca 
Marucelliana in Florence. 71 He once planned to publish both these works. 

Don i's interpretation of Ptolemy grew out of Mei's and Bardi's. Although 
Doni studied Ptolemy carefully, he apparently could not dismiss Mei's idea 
that the octave species constituted seven modes that were transposable to 
various levels by the tonoi. Dani's tonoi were seven, and they transposed 
the natural scale successively a tone, tone, semitone, tone, tone, semitone 
higher. The resulting keys are the same as those of modern interpretations 
of Ptolemy. But, whereas in the thinking prevailing today only the Dorian 
octave species was transposed into the other keys, Doni held that the octave 
species were modes and thus could all be transposed. In his Compr11dio del 
Trattato dr' �mtri t de' modi de/la musita (Rome, 1635), he showed by means 
of a chart how modulation of key and mode would affect two of the modes 
and tonoi, the Dorian and Phrygian (Figure 11. 18). 

The Dorian mode has the rising melodic form mi, fa, sol, la, mi, fa sol, 
la (example la). In the second staff (example 2b) Doni shows how it may 
be transposed to the Phrygian tonos, which is a whole tone higher. The 
melody has remained the same, the pitch has been elevated by a whole tone, 

68. Ercole Bonrigari also based a madrigal on the Greek chromatic genus "II canrar novo, .. 
published in his II Mtl"11t, discono dnnonito (mrara, 1602), pp. 39-46. Sec the transcription in 
Ugo Scsini, "Srudi sull'umancsimo musicale: Ercole Bomigari," Convivium, Rivistd di ltttm, 
jilPsofo, t stori" 13 (1941):17-24. Ir uses rhe notes of the ancient Dorian chromatic and probably 
preceded Bardi's experiments by some ycan. 

69. Doni, "Tranato sccondo sopra gl'insrrumenri di wri, .. in Lyro &rbtrin", I, 324. 
70. Bibliotcca Ricardiana, MS 815. 
71. Florence, Biblioteca Marucelliana, MS A287, I, fols. IS4r-168v. This copy was the basis 

oithe edition ofBardi's essay in Lyro &rbtrind, II, 233-48, which, however. is full of errors 
not the fault of Doni. 

Greek Tonality and Western Modality 

f
accorclin} 10 1hc ancienu 

ti 
= iti

151t/
l!I 

� ti 

mi Dorian 1onos and mode 

mu1a1ion of mode onl
i 

l151;t1 Ill ti ot1 s fl 

re Dorian 1onos, Phrygian mode 

f 151 t1 151 11 151
"1151 " #ti 

miDorian lonos and mode mi 
151 ti 

Dorian mode, Phrygian ronos 

151 ti f 151 ti 
S ti 

Dorian 

s ea 
151 ti 

151 tJ 
I 

i -� fj •111
151 ijtl �- - � 

#n 1111 ra 
PhtyJian with accidcnral signs 

(i.e.,Phrygian mode in Phrygian 1onos) 

a ti 
9 f) s " 9 

Ill ca 
Phrygian, in ilS na1ural notes 
(i. e., Phrygian mode J 

Figure II. 18. 
The Ptolemaic modes according to Doni, C,,,nprndii,, 1635, pp. 33-34 
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or, as we would say, it has been transposed from its natural key to the 
higher key of two sharps. 

On the other hand, if one wished to sing a Phrygian mode in the Dorian 
tonos, one would remain in the e-e' octave but use the necessary accidentals 
to produce the succession characteristic of the Phrygian mode: re, mi, fa, 
sol, la, mi, fa, sol (example lb). In going from example la to lb there is a 
mutation of mode, but the pitch level of the Dorian tonos is maintained. 
(As we understand Ptolemy today, example 1 b represents the octave species 
produced by the Phrygian tonos in the central octave hypate meson to nete 
diezeugmenon.) If one wished to sing the Phrygian mode in the Phrygian 
tonos, one would then sing the same syllables-re, mi, fa, sol, re, mi, fa, 
sol-starting on Ft (example 3b), because the Phrygian tonos is a tone higher 
than the Dorian. The Phrygian melody would not be at its normal Phrygian 
pitch level. 

To bring these ancient tonoi to life, Doni had to surmount two obstacles. 
One was notational-some of the transpositions required the use of many 
sharps and double sharps. Doni devised a notation in which all of the music 
appeared to be in familiar keys, but in fact it was meant to be played on a 
transposing instrument. The other problem was that of tuning. Doni be­
lieved that ancient music employed a system of just intonation. No modern 
instrument could play all of the keys with equally just tuning. Some keys 






