
























































































































































































































































































































I 5. The apotome is larger than four commas but 
smaller than five; the tone is larger than eight 
commas but smaller than nine 

III 

Through this same line of reasoning we can also discover how many 
commas are in a major semitone, to which, above, we assigned the name 
"apotome,"32 as in the following. [296] 

Let A be 262,144, and let B be 472,392, at a distance of five tones; 
at the distance of six tones from A, let D be 531,441. Thus, between B 
and D there is a tone, while B should stand at the distance of a minor 
semitone from C; let C be 497,664. Thus the ratio of an apotome remains 
between C and D. Since BD is a tone, if you subtract the minor semitone 
BC from it, the larger CD is left, which was assigned above to the apotome. 
The difference between D and C is 33,777; let this be E. But the difference 
of a comma was 7,153; let this be F. So if I multiply F, the comma, by 5, 
I get 35,765; let this be G. If I multiply the same F by 4, it makes the 
number K, which is 28,612. So G is larger than E but smaller than K. But 
G is the comma multiplied by 5, K the comma multiplied by 4, while E is 
the difference of the apotome. Therefore it is correctly stated that the 
apotome is smaller than five commas but larger than four. 

This also proves that the tone is larger than eight commas but smaller 
than nine. For if the minor semitone is larger than three commas but 
smaller than four, and the apotome is larger than four commas but smaller 
than five, then when the minor semitone is joined with the major-which 
is the apotome-the whole will be larger than eight commas but smaller 
than nine. But the apotome and the minor semitone produce one tone, so 

' 
claims is true: the semitone is in fact larger than three commas but smaller than four, the 
apotome is larger than four commas but smaller than five, and the tone is larger than eight 
commas but smaller than nine. 

32. See 2.30.
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the tone is indeed larger than eight commas but smaller than nine 
[297] [Fig. C.22].

262,144 472,392 497,664 531,441 

A B C D 

STONES 

I 6. Proof through numbers of the things discussed above 

This method of calculating has demonstrated how the tone is composed 
with respect to commas. Nevertheless we should not, like lazy musicolo­
gists, tire before demonstrating independently that the tone itself maintains 
a degree of comparison with respect to commas. So let A be 262,144, and 
B, at a distance of five tones from it, be 472,392; let C, containing the 
consonance of the diapason with A, be the number 524,288, and let D, 
which is distant from A by six whole tones, be 531,441. Thus D stands at 
a distance of a comma from C and at a distance of six tones from the 
consonance of the diapason. Let that comma be E, 7,153. But D stands at 
the distance of a clearly integral tone from B-namely, five tones subtracted 
from six tones; let that difference, 59,049, be F. If I multiply E by 9, I get 

[298] H, 64,377. If I multiply it by 8, I get 57,224; let that be G. But H is greater
than F, whereas G is smaller than F. Term F is the difference of a tone, H
the comma multiplied by nine, and G the comma multiplied by 8. Thus it
has been demonstrated that the tone is smaller than nine commas but larger
than eight of the same commas [Fig. C.23].
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TONE 

262,144 524,288 

472,392 531,441 

A B C D 

COMMA 

When these things have been stated in this manner by way of preface, 
it has been demonstrated that the major semitone stands at the distance of 
a comma from the minor semitone. Nevertheless, the same matter will be 
proved using the numbers at hand through the following line of reasoning. 
Let A be 497,664, and B the number a minor semitone away from it, as 
written above, 524,288. This number an apotome away from A amounts 
to 531,441 unities; let it be C. Whereas AB is a minor semitone, and AC 
a major semitone, the differeJce between B and C should be sought. That 
difference is 7,153; let this be D. But this number just now was demon- [299]

, strated to represent the comma. Therefore the comma makes the difference 
between the major and the minor semitone [Fig. C.24]. 
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262,144 524,288 531,441 7,153 

A B C D 

SEMITONE 

Now I propose to demonstrate that the tone is only one comma larger 
than two minor semitones. Let the number 472,392 be A, from which I 
rise a tone to 531,441; let this be D. I ascend a minor semitone from A to 
B, and let this be 497,664. I ascend another minor semitone from B to C, 
and let this be 524,288. Since AD is a tone, whereas AC contains two 
minor semitones, let us see what the difference is between the numbers C 
and D. It is, of course, E, 7,153 unities. Thus it has been demonstrated 
that the tone is larger than two minor semitones by a comma [Fig. C.25]. 

472,392 497,664 524,288 531,441 7,153 

A B C D E 

COMMA 

[300] Since everything we promised to prove has been demonstrated through
appropriate argument, the division of the monochord ruler is all that is left
for us to do in this account of the fundamentals of music. Since this topic
requires rather extended treatment, we have decided to give the matter
independent discussion in the next book.
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1. Differences in pitches consist in quantity

Even though we have digested all the things which had to be demon­
strated in the discussion of the last book, it will do no harm to present the 
same things again briefly, with some variety of treatment, to refresh our 
memories. With these things reinforced in the memory, we should approach 
the subject toward which our whole effort has been directed, the division 
of the monochord rule. 1 

If all things were at rest, no sound would strike the hearing; such would 
be the case, because, with the cessation of all motion, objects would effect 
no pulsation2 among themselves. 

For pitch to exist, then, pulsation is needed. For pulsation to exist, 
motion must come first. Therefore, for pitch to exist, motion is necessary. 

Every motion is at one time fast, at another slow. If the striking motion 
is slow, a low sound is produce&, for as slowness is close to motionlessness, 
so lowness is near to silence. But if the motion is fast, a high sound is 
present. 

1. The brief recapitulation found in the first two chapters of this book is a slightly
expanded translation of the Euclidian Sectio canonis (Jans. 148-58). For a translation of the 
treatise, see Thomas J. Mathiesen, "An annotated translation of Euclid's Division of a Mono­
chord," Journal of Music Theory 19 (1975): 236-57. For a discussion of the treatise, see Andre 
Barbera, "Placing Sectio Canonis in Historical and Philosophical Contexts," pp. 157-61. 
Compare the present summary of Pythagorean premises with the summaries found in 1.1 and 

, 2.20. 
2. Friedlein 301.14: nullum inter se res pulsum cierent should probably read nullae inter

se res pulsum cierent. I, K, M, P, T, and V read nullae, while Q and S read nullum. R also 
reads nullum in the text, but nullae has been added above the ,line. The present translation 
assumes that nullae is correct. 

II5 

[301]
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Moreover, by increasing tension, that which is low rises to proper pitch, 
while by decreasing tension, that which is high sinks to proper pitch.3 

Whence it follows that every sound seems to be composed, as it were, 
of certain parts;4 every association of parts is brought together through a 
certain ratio. Therefore, association of sounds is governed by ratios. 

Ratios are studied principally through numbers. A simple ratio of 
numbers is found in multiple, superparticular, or superpartient classes of 
ratios. Indeed, consonant or dissonant pitches are discerned according to 
multiple or superparticular ratios. 5 

[302] Consonant pitches are those which when struck at the same time6 

sound pleasant and intermingled with each other; dissonant pitches are
those which when struck at the same time do not yield intermingled sound.

With these matters thus set forth, we should speak a little concerning 
ratios. 

2. Different speculations concerning intervals 7

i. If a multiple interval is multiplied by two, that which is produced from
the multiplication will be a multiple interval. Consider the multiple interval
BC, where B is a multiple of C. Arrange it so that as C is to B, B is to D.
Then, since B is a multiple of C, the term C measures B, either twice or

3. The Latin, which pairs such terms as intensio and cresco, remissio and decresco, and
uses these pairs in conjunction with the phrase ad medium ("to proper pitch"), strikes a more 
quantitative note than does the English translation. See book 1, n. 46. 

4. That is, "parts," or quantities, of motion. Boethius's velox and tardus ("fast" and
"slow") do not capture the meaning of the Greek terms n:uxv6i; and <1Qm6i; ( dens us or 
frequens and rarus, "dense" and "sparse"), and the logic of the text as found in Sectio canonis 
is obscured. 

5. Boethius omits the final sentence of the discussion in Sectio canonis of the superior
value of multiple and superparticular ratios (JanS. 149.14-16): "Of these, the multiple and 
the superparticular are ordered one to another by one term" (Mathiesen trans., p. 239). 
Boethius's omission may support the view of Edward A. Lippman (Musical Thought in An­
cient Greece [New York,#1964], p. 154) that this passage refers to the fact that ratios of the 
multiple and superparticular classes can be expressed by single words in Greek, whereas 
ratios of the superpartient class cannot. Since in Latin, ratios of the superpartient class can 
also be expressed by one word (e.g., superbipartient), the argument from "one term" would 
carry no weight. See Mathiesen trans., p. 254, n. 12. 

6. Simul pulsae is added to these definitions by Boethius or his source. The phrase is
probably a translation of the Greek &µa XQOuo0tvn:i;. Compare this definition with that 
found in 1.28 (see also book 1, n. 130). 

7. The present chapter presents propositions 1-9 of Sectio canonis. Of the control manu­
scripts, K, Q, R, S, T, and V number· the proofs with Roman numerals in the margins. The 
numbers in the present text (not found in Friedlein) follow these manuscripts and facilitate 
comparison with the numbered propositions of Sectio canonis (JanS. 150-58). Note that, in 
this recension of Sectio canonis, an arithmetic version of each proof (except for v) follows the 
geometric proposition. 
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three times or some other number of times. B9t as C is to B, B is to D. 
Therefore the term B measures D. For this reason the term C measures D 
as well as B.8 Therefore D is a multiple of C, and the interval DC is made 
by bringing together and uniting the interval BC twice with itself or mul­
tiplying it by two. 

The same can likewise be demonstrated in numbers: let B and C be 
duple, such as 2:1; and as C is to B, let B be to D; thus D will be 4. B:C 
is a multiple-that is, 2:1. Therefore D, 4, is a multiple with C, 1. For 4:1 
is a quadruple, or its half-the interval BC-multiplied by two [Fig. D.l]. 

4 2 1 

D B C 

ii. If an interval multiplied by two produces a multiple, that interval itself [303]

will also be multiple. Take the interval BC and arrange it so that C is to
B as B is to D, and make D to C a  multiple. I say that B is a multiple of
C; since D is a multiple of C, C measures D. It is known that if numbers
are proportional and the first is related to the last in a numerical series,
then if the last measures the first, it likewise measures the middle. 9 Thus
C measures B; so B is a multiple of C.

Likewise in numbers: let C be unity; let D be 4, from the doubling of 
the ratio B:C; then D is a multiple of C, for it is the quadruple. Thus, 
since this quadruple is generated from the doubling of the ratio B:C, the 
ratio B:C will be its half. Th�refore the ratio B:C is a duple ratio. But a 
duple ratio is multiple. Thus the ratio B:C is multiple [Fig. D.2]. 

8. Friedlein [302.9-10]: Quocirca etiam .C. terminus id, quod est .D., metietur ("For
this reason term C will also measure D") is mathematically elegant but not supported by the 
earliest manuscripts. Most of the control manuscripts (K, P, and R; S and T before emen­
dation; and I with the verb as metietur) read quocirca etiam C terminus id quod est D metitur 
B, a text which does not lend itself to an intelligible reading. Q and V, however, give a text 
satisfactory as Latin and convincing in the proposition: Quocirca etiam C terminus id quod 
est D et metitur B, and the text in S and T is emended to follow Q and V by adding et above 
the line. (Mis no help to the proposition or the text with its Quocirca' etiam C terminus id 
quod est B metietur.) The version of Q and V serves as the basis for this translation. 

9. See Euclid Elementa 8.7.
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4 2 1 

D B C 

iii. In the case of a superparticular interval, neither one mean number nor
several mean numbers will fit in proportionally. Take the superparticular
ratio B:C, and let DF and G be the smallest terms in the same ratio. Since
DF and G are the smallest terms in this ratio, they are the first integers in
it; thus unity alone measures them. Then if G is subtracted from DF, D
remains, and it is the common denominator of both terms. This will ,there­
fore be unity. For this reason no number that is less than DF or greater

[304] than G will fall between DF and G. Unity alone occurs between them.
Now, however, many means fall proportionally between the smallest terms
of some ratio in the superparticular class, just as many also fall between
others in this same ratio.10 But nothing can come between DF and G, the
smallest terms of this ratio, and thus nothing falls proportionally between
B and C.

Now in numbers: let there be any superparticular ratio-for example,
the sesquialter. Let the terms be 10 and 15. The smallest terms in the same
ratio are 2 and 3. I subtract 2 from 3; the remainder is unity, and it measures
both terms. Thus there will be no number between 2 and 3 which is larger
than 2 but smaller than 3, unless unity is divided-which is inconsistent.
Hence, ,no number will come between 10 and 15 which preserves the same
ratio to 10 that 15 holds to it [Fig. D.3].

15 10 3 2 

�u �u 
iv. If a nonmultiple interval is multiplied by 2, the result is neither multiple
nor superparticular. Let B:C be a nonmultiple interval, arranged so that C
is to B as B is to D. I say that D is neither a multiple nor a superparticular
of C. But first, if it can be done, let D be a multiple of C. Since it is known
that if an interval is multiplied by 2 and a multiple interval is produced,

10. See Euclid Elementa 8.8.
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that which has been multiplied by 2 is a multiple interval, 11 then BC will [305]

be multiple. But such wa.s not asserted, so D will not be a multiple of C. 
Neither is it a superparticular, for no mean term fits proportionally into a 
superparticular ratio.12 But a term is set down proportionally between D 
and C-that is, B-for C is to B as B is to D. Thus it will be impossible 
for D to be either a multiple or a superparticular of C, which is what we 
set out to prove. 

Now in numbers: take the nonmultiple interval 6:4, and as 4 is related 
to 6, place 6 in relation to another number. This number will be 9, which 
is neither a multiple nor a superparticular of 4 [Fig. D.4]. 

9 6 4 

D B C 

v. If an interval is multiplied by 2, and that which is created from this
multiplication is not multiple, then that interval itself is not multiple. Take
the interval B: C and arrange it so that C is to B as B is to D, and let D
not be a multiple of C. I say that B is not a multiple of C. For if it is, D
is also a multiple of C.13 But such is not the case. Therefore, B will not be
a multiple of C [Fig. D.5].

D B C 

vi. The duple interval is made up of the two largest superparticular inter-
vals, the sesquialter and the sesquitertian. Thus, let A be the sesquialter
of B, and B the sesquitertian of C. I say that A is the duple of C. Since A
is the sesquialter of B, then A contains the whole of B plus one of its
halves. Therefore two As are equal to three Bs. Moreover, since B is the [306]

11. See proposition i above.

12. See proposition iii above.

13. See proposition i above.
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sesquitertian of C, then B contains C plus a third part of it. Thus three Bs 
are equal to four Cs. However, three Bs were equal to two As; thus two 
As are equal to four Cs .. Therefore one A equals two Cs. Therefore A is 
the duple of C.14 

Now in numbers: let the sesquialter be 6:4, the sesquitertian 4:3; then 
6:3 forms the duple ratio15 [Fig. D.6]. 

6 4 3 

A B C 

vii. The triple interval is born from the duple interval plus the sesquialter.
Let A be the duple of B, and B the sesquialter of C. I say that A is the
triple of C. Since A is the duple of B, A is equal to two Bs. Moreover, 
since B is the sesquialter of C, B contains the whole of C plus half of it.
Thus, two Bs are equal to three Cs, but two Bs were equal to one A. Thus
one A is equal to three Cs. Therefore, A is the triple of C.

Now in numbers: let the duple be 6:3, the sesquialter 3:2; then 6:2 is 
the triple· ratio [Fig. D. 7]. 

14. Sectio canonis (Jans. 154-55) presents two demonstrations of this proposition, only
the second of which is found here. 

15. There is little dodbt that the prevalent reading of this text in the early ninth century
was Sit enim sesqualter . iii. ad . ii., sesquitertius vero . iiii. ad . iii.; ergo . iiii. ad . ii. duplices 

sunt (compare Friedlein 306.6-8). Of the control manuscripts, I, K, and R, present 3:2 as 
the sesquialter, 4:3 as the sesquitertian, and 4:2 as the duple, and M, T, S, and V did the 
same before emendations. The problem with this sequence of numbers is that, given terms 
A, B, and C of the above proof, the sesquitertian ratio should be between the first and second 
terms (A:B), and the sesquialter between the second and third (B:C). With the terms 4:3:2 
the sequence of ratios is reversed. P and Q and S after emendation present the consistent 
reading: Sit enim sesqualter . vi. ad .iiii., sesquitertius vero .iiii. ad .iii.; ergo . vi. ad .iii. duplices 
sunt. This reading serves as basis for the present translation. In Mand V the ratios 12:8, 8:6, 
and 12:6 have been added above the ratios 3:2, 4:3, and 4:2, whereas T emends the text to 
proceed with those same numbers. This last tradition is that followed by Friedlein. It is 
impossible to determine whether the original version gave ratios consistent with the geometric 
proof but subsequently became corrupted, or whether the original version merely presented 
an inconsistent arithmetic version of the proof and was emended to give a consistent reading. 
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6 3 2 

A B C 

viii. If a sesquitertian interval is subtracted from a sesquialter interval, that
which remains will be a sesquioctave. Let A be the sesquialter of B, and [307)

C the sesquitertian of B. I say that A is the sesquioctave of C. Since A is
the sesquialter of B, A contains B plus one half of it. Thus eight As are
equal to twelve Bs. Moreover, since C is the sesquitertian of B, C contains
B plus one-third of it. Thus nine Cs are equal to twelve Bs. However,
twelve Bs were equal to eight As. Thus eight As are also equal to nine Cs.
Therefore A is equal to C plus an eighth part of it. Hence A is the ses­
quioctave of C.

Now in numbers: Let the sesquialter interval be 9:6, and the sesqui­
tertian 8:6. Then 9:8 is the sesquioctave ratio [Fig. D.8]. 

9 8 6 

A C B 

ix. Six sesquioctave ratios 'are more than one duple interval. Take the
number A, of which B is the sesquioctave, of which C is the sesquioctave,
of which D is the sesquioctave, of which F is the sesquioctave, of which G
is the sesquioctave, of which K is the sesquioctave. Describe this in an
arithmetical manner, and let A, B, C, D, F, G, and K be numbers. Thus,
let A be 262,144, the sesquioctave of which is B, 294,912, the sesquioctave
of which is C, 331,776, the sesquioctave of which is D, 373,248, the ses- [308)

quioctave of which is F, 419,904, the sesquioctave of which is G, 472,392,
the sesquioctave of which is K, 531,441. And 531,441, which is K, is larger
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than the duple of 262,144, which is A.16 Therefore six sesquioctave ratios 
are larger than one duple interval [Fig. D.9]. 

262,144 
A 294,912 

B 331,776 
c 373,248 

D 419,904 

FI 

472,392 

G
1 

5ir
41 

3. The naming of musical notes in Greek and Latin
scholarship 17

Since we are left with the task of dividing a string by means of a rule
(according to the consonances just discussed), and since this same partition 
will display the requisite sounds through three genera of melody, at this 
point we must set out musical notes; in this way, when we inscribe the 
divided line18 with these same written symbols, 19 the name of each individ­
ual note will be recognized very easily. 

16. The duple of 262,144 is 524,288 (see 2.31).
17. This chapter recapitulates the collection of pitches forming the Greek tonal system

and introduces Greek notation. The names of the notes play an essential part in unfolding 
the division of the monochord, and their reintroduction at this point is necessary because they 
have not been treated since chaps. 20-27 of book 1. The text gives the names of the notes, 
first using the Greek terms found in book 1, then the complete Latin names for the first time. 
The Latin names closely parallel those found in Martianus Capella De nuptiis 9.931 and 
probably represent the norm in Latin musical scholarship (for exceptions, see below, nn. 30 
and 33). 

1 

The explication of Greek notation does not seem as important to the division of the 
monochord as the text that follows would lead one to believe. The notation is used in the first 
(incomplete) division of the diatonic genus (4.5) but does not appear in the integrated division 
of all three genera (4.6-12). The notational system used here would not, in fact, function in 
the integrated division, since there the pitch of the third notes of tetrachords in the chromatic 
and enharmonic genera-the parhypatai and the tritai-are different. The notational system 
used in this chapter, which is consistent with the system of 28 pitches found in 1.22 and 4.13, 
presents parhypatai and tritai as the same pitch. The notational system will play a crucial role 
in the explanation of the modal system (see 4.15-17). 

18. The approach in these chapters is abstract and geometric, but the line, of course,
represents a string. A single string (monochord) stopped at a position corresponding exactly 
to a point on the line would yield the pitches and intervals determined by the ratios. 

19. In this sentence Boethius introduces the terms nota and notula, the former to refer
to the musical notes themselves, the latter in reference to the written signs. Nota is here 
translated as "note," notula as "written symbol." 
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Ancient musicians, for the sake of an abbreviation-lest it always be [309]

necessary to write out complete names of notes-devised certain written 
,symbols whereby the designations of the strings might be notated, and they 
distributed them throughout the genera and the modes. At the same time, 
using such abbreviations, they were striving to reach the point where a 
musician who wanted to write down some melody over a verse, set out in 
the rhythmic structure of some meter, could add these written symbols for 
the sounds. Through this remarkable means, then, they discovered that not 
only the words of songs-conveyed through letters-but also the very mel­
odies themselves-expressed in these written symbols-could be preserved 
in the memory and for posterity. 

For the present, let us take just one of the modes, the Lydian, and 
arrange its written symbols through the three genera; we defer doing the 
same with the other modes until another time. Surely if I sketch the dis­
position of notes using the names of Greek letters, the reader should not 
be put off by anything unusual, for this whole arrangement of notes has 
been organized around Greek letters, which are sometimes altered and 
sometimes even rotated through various positions. We, of course, guard 
against changing anything handed down by the authority of antiquity. Thus 
the first, upper written symbols will be for the diction-that is, for texts­
whereas the second, lower symbols will be for the playing of instruments.20 

Proslambanomenos, which can be called adquisitus ("added"); an in­
complete zeta and a tau lying on its side: i . 21 Hypate hypaton, which is 
the principalis principalium ("principal of the principal"); a backward 
gamma and a normal gamma: 1 . Parhypate hypaton, which is the sub­
principalis principalium ("subprincipal of the principal"); an incomplete 
beta and a supine gamma: � . Enharmonic hypaton, which is the princi-

20. Pizzani ("Fonti," p. 99) suggests that this chapter reflects Mutianus's translation of
Gaudentius into Latin (but see Bower, "Sources," pp. 14-19). Although there are some loose 
parallels between Gaudentius and Boethius's text and a Latin translation of Gaudentius did 
exist, the differences between the two texts make it difficult to posit a direct relationship. 

Systematic presentations of dreek notation are found in four sources from antiquity: 
Gaudentius's Harmonica introductio (JanS. 319-56); Bellerman's Anonymous III; Alypius's 
Eisagoge (Jans. 359-406); and Boethius. All these sources show clear parallels in their single­
sentence descriptions of written symbols, and such descriptions were probably a common fund 
of Greek music theory. Only Alypius presents notation for the enharmonic and chromatic 
genera, and he does this independently of the diatonic genus. Boethius is the only source that 
integrates descriptions of the notes in the three genera into a single narrative. 

The most problematic descriptions and notes in Boethius's text are those for the en­
harmonic and chromatic genera, particularly the chromatic. Inasmuch as only one source exists 
for comparison of these notes (i.e., Alypius Eisagoge), judgment concerning their accuracy 
and source is difficult. 

21. The notational symbols found in this translation are derived from the descriptions
given by Boethius (and Alypius) and from the symbols found in the control manuscripts. A 
critical study of these signs, comparing Greek and Latin.theoretical sources, is needed. See 
Appendix 3 at D .20 and D .21. 
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[310] palium enharmonios ("enharmonic of the principal"); a supine alpha and
a backward gamma with an obelus on the back: 22 t . Chromatic hypaton,
which is the principalium chromatica ("chromatic of the principal"); a su­
pine alpha with a line23 and a backward gamma with two lines: 24 i . Dia­
tonic hypaton, which is the principalium extenta ("extended of the princi­
pal"); a Greek phi and a digamma: : . Hypate meson, which is the
principalium mediarum ("principal of the median"); a sigma and a sigma:
g . Parhypate meson, which is the subprincipa(is mediarum ("subprincipal
of the median"); a rho and a supine sigma: i . Enharmonic meson, which
is the mediarum enharmonios ("enharmonic of the median"); a Greek pi
and a backward sigma: g . Chromatic meson, which is the mediarum chro­
matica ("chromatic of the median"); a Greek pi with an obelus25 and a
backwards sigma with an obelus through the middle: i. Diatonic meson,
which is the mediarum extenta ("extended of the median"); a Greek mu
and an incomplete Greek pi: 26 1 . Mese, which is the media ("median");
an iota and a lambda lying on its side: ! . Trite synemmenon, which is the
tertia coniunctarum ("third of the conjunct"); a theta and a supine lambda:
: . Enharmonic synemmenon, or coniunctarum enharmonios ("enharmonic

of the conjunct"); a Greek eta and a lambda lying on its side backward:27 

�. Chromatic synemmenon, which is the coniunctarum chromatica ("chro­
matic of the conjunct"); a Greek eta with an obelus28 and a lambda lying

[311] on its side backward with an obelus through the middle: 29 ! . Diatonic

22. Alypius Eisagoge (JanS. 399.10) describes the instrumental enharmonic hypaton as 
an "inverted digamma": I:· rather than-. . 

23. The line is placed differently in the Alypian tradition: 'f rather than V'.
24. Alypius Eisagoge (Jans. 384.10-11) describes the instrumental chromatic hypaton

as an "inverted digamma with a line": t!: rather than 1:. . 
25. The obelus is placed differently in the Alypian tradition: l'i rather than n-.
26. The incomplete pi appears in two forms in the control manuscripts, with both forms

employed in single manuscripts: r and '1 . The second form predominates-viz., that with
the shortened member on the left. In the Alypian tradition the member on the right is 
shortened. 

27. Boethius's descriptions of the instrumental enharmonic and chromatic synemmenon
are corrupt, and because of the corruption both notational symbols are the same. Alypius 
describes the enharmonic synemmenon as "a lambda lying on its side backwards" [Jans. 
399.18-19], and the chromatic synemmenon as "a lambda lying on its side backward with an 
obelus through the middle" [JanS. 384.20-22]. These descriptions follow the consistent pattern 
for the "movable" note-viz., the note from the chromatic genera is the one consistently 
marked with some form of line. Thus the phrase per medium habens virgulam [310.18] should 
be moved to the description of the chromatic synemmenon [310.20], and this translation 
follows the emendation. The symbol for the enharmonic synemmenon thus becomes >, in 
conformity with the amended text, and the symbol • is used only for the chromatic synem­
menon. 

28. The obelus is placed differently in the Alypian tradition: tl rather than tr .
29. The description of the instrumental chromatic synemmenon [310.20-311.1], like that

of the instrumental enharmonic synemmenon (see above, n. 27) is corrupt. The word iacens 
is missing from the definition; it is found in the description of the enharmonic synemmenon 
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synemmenon, which is the extenta coniunctarum ("extended of the con­
junct"); a gamma and a nu: � . Nete synemmenon, which is the ultima

coniunctarum ("last of the conjunct"); a supine square w and a zeta: Y . 
Paramese, which is the submedia30 ("submedian"); a zeta and a Greek pi 
lying on its side: ! . Trite diezeugmenon, which is the tertia divisarum

("third of the disjunct"); a square eta and a supine pi: � . Enharmonic 
diezeugmenon, which is the divisarum enharmonios ("enharmonic of the 
disjunct"); a delta and a Greek pi lying on its side backward: ! . Chromatic 
diezeugmenon, which is the divisarum chromatica ("chromatic of the dis­
junct"); a delta with an obelus31 and a Greek pi lying on its side backward 
with an angular obelus: � .32 Diatonic diezeugmenon, which is the divisa­

rum diatonos33 ("diatonic of the disjunct"); a supine square w and a zeta: 
y. Nete diezeugmenon, which is the ultima divisarum ("last of the dis­

junct"); a tilted phi and a nu turned upside down and shortened: : .34 Trite
hyperboleon, which is the tertia excellentium ("third of the highest"); an
Y leaning toward the right35 and a half-alpha leaning upward toward the
left: � . 36 Enharmonic hyperboleon, which is the excllentium enharmonios

("enharmonic of the highest"); a supine tau and a half-alpha supine toward
the right: ;, . 37 Chromatic hyperboleon, which is the excellentium chroma-

above, in Alypius [JanS. 384.20-22], and a lambda must be put on its side before it can be 
reversed. Moreover, the words per medium should be added before habens virgulam. The 
translation is based on the amended text: lambda iacens conversum per medium habens vir­
gulam. The obelus is placed differently in the Alypian tradition: � rather than•. 

30. The paramese is translated as prope media by Martianus Capella De nuptiis (Dick
ed., 496.3-4) rather than submedia.

31. Alypius Eisagoge (JanS. 384.28-29) describes the vocal chromatic diezeugmenon as
"a delta with an acute accent" rather than "a delta with an obelus": 6' rather than A... 

32. The angular obelus is placed differently in the Alypian tradition: ::s. rather than :a .
33. The diatonic diezeugmenon is the only "movable" diatonic note described as dia­

tonos rather than extenta. The name of this note clearly represents a corruption in the text. 
34. Gaudentius Harmonica introductio (Jans. 353.5) and Anonymous III (Na jock ed.,

118.1) describe the instrumental nete diezeugmenon as "an eta carelessly made," while Aly­
pius Eisagoge (JanS. 369.25) describ;s it as "an eta carelessly made and shortened." Boethius's 
"nu turned upside down and shortened" describes the written symbol with equal validity, but 
the different description distinguishes the tradition of Boethius from the other sources. 

35. The description and the symbol for the instrumental trite hyperboleon are problem­
atic in all texts. The three Greek sources describe it as "an upsilon leaning downward" 
(Alypius Eisagoge [JanS. 369.26], Gaudentius Harmonica introductio [JanS. 353.24], and 
Anonymous III [Najock ed., 118.3]), while Boethius adds the phrase "to the right." However, 
the upsilon appears in all sources to be "inverted" rather than "leaning." 

36. Boethius, Alypius Eisagoge (JanS. 369.27), and Gaudentius Harmonica introductio
(JanS. 353.23-24) agree on the description of the instrumental trite hyperboleon, but Alypius 
and Gaudentius write the symbol as"' rather than�. Anonymous III (Najock ed., 118.3), 
on the other hand, describes the note as "a half-alpha inverted to the left," and writes the 
symbol the same way as Boethius. The half-alpha in all its forms presents problems in the 

� 'codices containing the Greek notational treatises, probably because of the changing form of 
the letter alpha; see the Prolegomena to Alypius Eisagoge (JanS. 366) and the introduction 
to Najock, pp. 7-8. 
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[312] tica ("chromatic of the highest"); an inverted tau with a line and a half­
alpha supine toward the right with a line behind: ;, . 38 Diatonic hyperbo­
leon, which is the excellentium extenta ("extended of the highest") ;a Greek
mu with an acute accent and an incomplete pi with an acute accent: �: . 39 

Nete hyperboleon, which is the ultima excellentium40 ("last of the highest");
an iota with an acute accent and a tilted lambda with an acute accent: 1 : •

< 

4. An arrangement of the musical notes with their 
corresponding pitches in the three genera 
[Fig. D .10, p. 127] 

5. Partition of the monochord rule in the diatonic genus41

The time has come to turn to the partition of the monochord rule. By
way of preface, this must be said concerning the subject: whether the di� 
vision about to be described is considered in the measurement of a string 
or in numbers and their ratios, the longer length of string and the greater 
plurality of number will yield lower sounds, but if the length of string is 
shorter and the plurality of numbers is less, higher sounds must necessarily 
be produced. And this follows from this comparison: to the extent that one 
single partition represents a longer length or a larger number, whereas 
another represents a shorter length and is marked with a smaller number, 
a lower or higher pitch is found in corresponding degree. The reader should 
not be disturbed that we have usually designated the positions of higher 

37. The vocal enharmonic hyperboleon is described in Alypius Eisagoge (Jans. 399.32)
as "a half-alpha leaning toward the right," a description consistent with that of the instrumental 
trite .hyperboleon. Again, consistent with the previous description and symbol, the symbol 
appears as y rather than j. Boethius's description of this note as "a half-alpha inverted to 
the right " reflects the textual tradition of Anonymous III in describing the instrumental trite 
hyperboleon (see above, n. 36). 

38. Alypius Eisagoge panS. 384.36-37) describes the symbols for the chromatic hy­
perboleon as "having lines, with an acute accent." The symbols appear in Alypius as .1· and 
"-rather than .t- and� . 

39. Concerning form of the incomplete pi, see above, n. 26.
40. The Latin translation for the final note of the system, ultima excellentium, is not

found in the textual tradition of Boethius. I add it for consistency. 
41. Chaps. 5-12 represent an important subdivision in Boethius's text, a discussion

promised repeatedly in the earlier books (1.11 and 27, 3.16, 4.1). The arithmetic theory and 
music tradition developed to this point are now applied to the rule-i.e., the string-of the 
monochord. Two sections of the text treat the division of the monochord: chap. 5, which 
presents a straightforward division of the diatonic genus according to Pythagorean principles, 
and chaps. 6-11, in which a unique, complete division of the monochord in three genera is 
presented. The textual tradition of these chapters presents difficulties: one major portion of 
text appears to be missing at the end of chap. 5; certain letters are inconsistent or are omitted 
in the computations of chaps. 6-11; and finally, the diagrams crucial to these chapters present 
major editorial problems. 
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pitches in ratios having a larger number and the positions of lower pitches 
[315] in those with a smaller number, because increasing causes higher sound,

and decreasing lower. 42 In that context we showed only the sizes of the
ratios, not bothering about the property of highness or lowness. Thus we
increased tension and quantity to a higher pitch with larger numbers and
decreased tension and quantity to a lower pitch with smaller numbers. But
in the present context, where we are measuring the lengths of strings and
the sounds, it is necessary to follow the nature of things and to assign larger
numbers to longer lengths of string, from which lowness comes into being,
and smaller numbers to shorter lengths, from which highness of pitch is
born.43 

Let AB represent a string under tension; let the rule that is to be
divided according to the proposed partitions be equal to this string, so that
when this rule is placed beside the string, the same divisions which we had
marked previously on the rule might be marked on the length of the string.
As we make the divisions in this way, it is as though we were partitioning
the string itself rather than the rule.

Divide AB into four parts with three points: C, D, and E. Therefore
the total, AB, will be the duple of DB and AD, and AD and DB will each
be duples of AC, CD, DE, and EB. Thus AB will be the lowest (the
proslambanomenos), and DB the mese, for it is half the total length, and
as AB is double the length of DB, DB is twice as high as AB. For, as was
discussed above, the relationship of length and pitch is always reversed; to
the degree that a string is higher, it will be shorter. Thus, EB will be the
nete hyperboleon; since EB is half the quantity of DB, it is twice as high.
Moreover, since EB is a fourth part of the space AB, it will be four times
higher44 than AB. Therefore, as has been discussed, the nete hyperboleon

[316] is twice as high as the mese, whereas the mese is twice as high as the
proslambanomenos. The nete hyperboleon is four times higher than the
proslambanomenos. Thus the proslambanomenos to the mese will resound
a consonance of the diapason, the mese to the nete hyperboleon the dia-

1 

42. The linguistic parallelism of the Latin, which links higher pitches (intendentes) with
increasing (intensio) tension and quantity, lower pitches (remittentes) with decreasing (remis­
sio) tension and quantity is impossible to duplicate in English. Concerning intendo and remitto 
and the Pythagorean notion of pitch, see book 1, n. 46; book 3, nn. 10 and 18. 

43. Concerning the Neoplatonic background of this discussion of quantity, length, and
pitch, see Theon of Smyrna Expositio 2.13 bis (Dupuis ed., pp. 104-07). This passage links 
Boethius's monochord division, indirectly at least, with the tradition of Plato's Timaeus as 
developed in the Neoplatonic schools. 

44. Boethius here introduces a new feature without warning, for he has nowhere dis­
cussed one pitch as being x number of times higher or lower than another; nor does he ever 
use such language again. In that the length of string AB is four times as long as EB, then, 
assuming that the tension remains the same, the frequency of EB will be four times that of 
AB. While this principle is valid for lengths of strings, it does not apply to weights of hammers 
or to proportional tension on strings as Nicomachus suggests in Enchiridion 6; see book 1, 
no. 75. 



129 

pason, and the proslambanomenos to the nete hyperboleon the bis­
diapason. 

Again, since AC, CD, DE, and EB are equal parts, AB equals four 
of these, but CB equals only three; therefore AB is the sesquitertian of 
CB. Moreover, since CB is made up of three equal parts, but DB is made 
up of only two, CB is the sesquialter of DB. Furthermore, since CB is 
made up of three equal parts, with EB as one of these, CB is the triple of 
EB. Therefore, CB will be the diatonic lichanos hypaton, and the proslam­
banomenos will sound a consonance of the diatessaron with the diatonic 
lichanos hypaton. The same diatonic lichanos hypaton will sound a con­
sonance of the diapente with the mese, and the same diatonic lichanos will 
sound a diapason-plus-diapente with the nete hyperboleon. 

If, on the other hand, I subtract a ninth part from the whole AB, 
which is AF, the other eight parts are FB; thus FB is the hypate hypaton, 
to which AB, the proslambanomenos, holds a sesquioctave ratio, or, in 
music, a tone [Fig. D.11]. 

A F C D E B 

I I I I I I 
I- r F < < 

The diagram above [Fig D.11] gives signs below the line, signs from the 
diagram in which we assigned written symbols to the strings.45 It would be 
too lengthy to write out their names. 

If we likewise divide AB into three segments, AG will be one third [317)

part, and GB will be two of the same. Thus, the proslambanomenos, AB, 
will sound a consonance of the diapente-established in the sesquialter 
ratio-in relation to GB, which is the hypate meson. But CB to GB will 
be a sesquioctave ratio and will hold the tone. This fits the sequence, for 
the diatonic lichanos hypaton, CB, to the hypate meson, GB, contains a 
tone. Moreover, the proslambanomenos, AB, to the diatonic lichanos hy­
paton, CB, holds the consoJance of the diatessaron, whereas the proslam­
banomenos, AB, to the hypate meson, GB, holds the consonance of the 
diapente. Likewise CB to DB-the diatonic lichanos hypaton to the mese-
holds the consonance of the diapente, whereas GB to DB-the hypate 
meson to the mese-holds the consonance of the diatessaron. The lichanos 
hypaton, CB, stands at the distance of a tone in relation to the hypate 
meson, GB. 

If I take a fourth part of CB, it will be CK. Thus CB to KB will hold 
a sesquitertian ratio. But KB will stand at the distance of a sesquioctave 
from DB. Thus, KB will be the diatonic lichanos meson, and CB-the 

45. See Fig. D.10 (and 4.3). Boethius here adds the term signum ("sign") to his other
notational terms, nota ("note"), and .notula ("written symbol"). 
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diatonic lichanos hypaton-will form the consonance containing the dia­
tesaron with KB-the di4tonic meson. 

If I take a ninth part of DB, it will make DL for me; so LB will be 
the paramese. 

If I take a fourth part of DB, it will be DM; so MB will be the nete 
synemmenon. 

If I take a third part of DB, it will be DN; so NB will be the nete 
diezeugmenon. 

If KB were divided into two equal parts, it would be KX, and XB 
318] would be the paranete hyperboleon [Fig. D.121].

A F C G 

I I I I 
r F C 

K 

I 
'l 

D L 

I I 
< i:: 

M N X E 

I I I I 
B 

I 

[lf46 CB is divided into eight parts, and the length and quantity of one 
of these parts is added to CB, OB will be made, and OB will be the 
parhypate hypaton, standing at the interval of a tone-according to the 
sesquioctave ratio-from CB, the diatonic hypaton. The interval between 
OB, the parhypate hypaton, and FB, the hypate hypaton, will be that of a 
semitone, since two tones, CB:GB and OB:CB, subtracted from a diates­
saron, GB:FB, leaves the remainder of a semitone. 

If KB is divided into eight parts, and the length and quantity of one 
of these parts is added to KB, PB will be made; PB will be the parhypate 
meson, standing at the interval of a tone from KB, the diatonic meson, 
and at the interval of a semitone from GB, the hypate meson. Again, if 
MB is divided into eighths, and the length and quantity of one of these 
parts is added to MB, RB will be made; RB will be the trite diezeugmenon, 
standing at the interval of a tone from MB, the paranete diezeugmenon­
also called nete synemmenon-and at the interval of a semitone from LB, 
the paramese. Finall1, if XB is divided into' eight parts, and the length and 
quantity of one of these parts is added to XB, SB will be made; SB will 
be the trite hyperboleon, standing at the interval of a tone from XB, the 
paranete hyperboleon, and at the interval of a semitone from NB, the nete 

46. The opening sentence of chap. 6 implies that the division of the diatonic genus has

been completed, but the text in its present state leaves out an essential component of the 
diatonic division-viz., the diatonic parhypatai and tritai. Consequently, the semitones of all 
the tetrachords are missing. The present edition attempts to restore a passage lost in the early 
history of the Latin version of the text, or perhaps even in its original Greek version. Unlike 
the notes computed up to this point, the second tones of tetrachords cannot be obtained 
through simple division by 4, 3, or 9; they must be reckoned by adding an eighth part from 
the higher note to create the 9:8 proportion. 
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diezeugmenon. Thus the division of the diatonic genus [Fig. D.122] is
completed.] 

A F 0 C Gp K D LR M N S X E B 

I I I I I I I I II I II I I I 
I- r L F co ,, < c:u z �'< ., . < 

6. Partition of the monochord of the netai 
hyperboleon47 through three genera 

Now the diagram of the diatonic genus has been presented in that 
mode which is first and rather basic, the mode we call Lydian. The modes 
should not be discussed at this time. 48 In order that a diagram might in­
tegrate the three genera and that a specific numerical value may be given 
in all cases, even the numbers holding the ratios of tones and the diesis, 
the number that will allow all this to be accomplished has been computed. 
The largest number, which should be 9,216, is written down at the pros­
lambanomenos, while the smallest number should be 2,304.49 The ratios of 
the remaining sounds will be interposed between these two. We proceed 
from the lowest, and we designate all the notes50 not only by words, but 
also by letters placed alongside. But since the partition must be made in 
three genera and the number of notes exceeds the number of letters, when 
letters give out, we double these same letters in this manner: when we get 
to Z we describe the remaining notes as twice A, or AA, and twice B, or 
BB, and twice C, or CC. 

Thus let the first and largest number, which should mark the place of 
the proslambanomenos, be 9,216, and let the whole measure of the string [319]

be extended from this one, which is A, up to the one which is LL.51 I divide 

47. In the titles of chaps. 6, 8, and 9 Boethius names the note forming the highest pitch
of the tetrachord but uses the genitive plural, perhaps to express the threefold division that 
follows. In chaps. 10 and 11 he uses only the terms meson and hypaton, omitting the names 
of the top notes. 

48. Concerning the modes, see 4 .14-17.
49. The same numbers are Jsed for the proslambanomenos and the nete hyperboleon

in Aristides Quintilianus De musica 3.2. (Winnington-Ingram ed. [Leipzig, 1963], p. 97; and 
Mathiesen trans. [New Haven, 1983], p. 162). There the mese is assigned to number 4,608, 
the number that Boethius gives it in the paragraph that follows. 

50. From this point on, Boethius repeatedly uses the terms nervus and chorda to denote
a point on a ruler. Obviously a plurality of strings is not found on a monochord. The extension 
of meaning for these words comes about because the names of strings-connoting functions 
within the system-designate positions on the ruler. Since these terms denote specific musical 
functions and are defined by both names and letters, I translate them both as "note" rather 
than "string." (See above, n. 19, concerning Boethius's use of the terms nota and notula.)

51. The text is imprecise at this point; the string, in fact, must extend beyond, not
merely up to, the note signified by LL if the pitch LL is to have any vibrating length. Since 
LL becomes the nete hyperboleon, it is equivalent to E of chap. 5. Thus, as in the preceding 
diagrams, one-fourth of the string must continue past LL. 
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this A, the proslambanomenos, 9,216, in half at 0, so that the whole of A 
is the duple of 0. Likewise, 0 should be the duple of LL. Point A will 
thus be the proslambanomenos, 0 the mese, and LL the nete hyperboleon. 
Point A will have the number 9,216, 0 half of that, or 4,608, so that the 
mese may be united with the proslambanomenos in the consonance of the 
diapason. LL will be half the mese, so that the proslambanomenos might 
be a quadruple ratio with the nete hyperboleon and sound the consonance 
of the bis-diapason with it; it should be 2,30452 [Fig. D.13]. 

PROSLAMBANOMENOS MESE NETE HYPERBOLEON 

I I I 
A 0 LL 

9,216 4,608 2,304 

If I take an eighth part of 2,304, or 288, and add it to the same, I get 
2,592, and this will be KK,53 2,592, which is the paranete hyperboleon, 
standing at the distance of a tone from the nete hyperboleon. Again, I take 

[320] an eighth part of KK, 2,592, which is 324, and I add it to that of which it
is an eighth; it will make 2,916, and I will get FF, the diatonic trite hyper­
boleon in the diatonic genus, 2,916, standing at the distance of a tone from
the diatonic paranete (hyperboleon, but two tones from the nete hyper­
boleon). 54 This same FF will be the chromatic trite hyperboleon in the

52. In Q, a trace of Boethius's original Greek source is visible in this diagram; for 
written across the middle of the diagram is the Greek mathematical notation for 9,216, 4,608, 
and 2,304:c0CIS, �XH, and 'BT /!i. This notation was not understood by subsequent scribes, 
so the letters became meaningless. The Greek notation that Friedlein includes as part of this 
diagram is not found in any of the control manuscripts and obviously does not belong with 
this second division of the monochord (see above, n. 17). 

53. Scribes had major problems with the text of this second, more developed monochord
division (chaps. 6-11). The farge numbers, the notes with similar titles, and the set of 33 
single and double letters presented textual elements that led to many slips of the eye and the 
hand. But the musical, arithmetic, and geometric elements develop so logically and consis­
tently in this sequence of propositions that the corrupted elements can easily be restored. A 
significant degree of restoration took place in the manuscript traditions of the tenth to the 
fifteenth centuries. This translation will provide mathematical and musical consistency in these 
chapters, and textual discrepancies will be noted. 

All the control manuscripts signify the diatonic paranete hyperboleon with the letters 
NN rather than KK. Friedlein [319.18] adopted KK, although·all of his sources gave�­
Since the last note of the monochord (the nete hyperboleon) is LL, it is unlikely that the 
paranete hyperboleon would have been assigned a letter beyond LL, and KK fits the sequence 
of letters and notes. The application of letters is very unstable in the textual and diagrammatic 
tradition of these chapters (see Appendix 3), and I follow Friedlein here. 

54. The text at Friedlein 320.4-6 is corrupt, and the words hyperboleon diatonos, di­

tonum vero ab ea, quae est nete should not be there. The text in its proper form-tonum



133 

chromatic genus, but the enharmonic paranete hyperboleon in the enhar­
monic genus. One will more easily recognize why this happens once we 
have described the first three tetrachords of the three genera beginning 
from the nete hyperboleon. 

Since the subtraction of two sesquioctaves from a sesquitertian ratio 
leaves me with a minor semitone, I take a third of LL (the nete hyperbo­
leon); this is 768. I add this to the same and make for myself 3,072, which 

. is DD, the nete diezeugmenon, containing a minor semitone with the trite 
hyperboleon. Since the nete diezeugmenon holds the consonance of a dia­
tessaron in relation to the nete hyperboleon, whereas the trite hyperboleon 
stands at the distance of two tones from the nete hyperboleon, that which 
remains between the nete diezeugmenon and the trite hyperboleon is the 
interval of a minor semitone. 

Now that we have carried to completion the hyperboleon tetrachord 
in the diatonic genus, the tetrachords of the enharmonic and chromatic 
genera are to be added in this manner. Since the paranete hyperboleon 
stands at the distance of a tone from the nete hyperboleon in the diatonic 
genus, but at the distance of three semitones in the chromatic and two 
tones in the enharmonic, if we take this distance-between the paranete 
hyperboleon and the nete hyperboleon of the diatonic genus-and add half 
of it to the paranete hyperboleon of the diatonic genus, we will get a [321] 
number standing at a distance of three semitones from the nete hyperbo-
leon. This will be the paranete hyperboleon in the chromatic genus. Thus 
I subtract 2,304, the nete hyperboleon, from 2,592, the paranete hyper­
boleon of the diatonic genus, and obtain a remainder of 288; I divide this 
by 2, which is 144; I add this to the same 2,592 and get 2,736, HH. 55 This 
will be the chromatic paranete hyperboleon. 

Since the trite hyperboleon, either diatonic or chromatic, stands at the 
distance of two tones from the nete hyperboleon, and since in the enhar­
monic genus the paranete hyperboleon is two tones from the nete hyper­
boleon, the paranete hyperboleon in the enharmonic genus will be the same 
as the trite hyperboleon in'the diatonic and chromatic; it is notated by 

quidem distans ab ea quae est paranete hyperboleon-is found in M (before glosses), Q, and 
S. The original corruption is probably that found in I and K, and also R and T before they
were corrected: tonum quidem distans ab ea quae est nete hyperboleon. The mistake was
leaving the prefix para off nete, for the trite (the note in question) is obviously one tone from
the paranete, but two tones from the nete. R and T correct the mistake by adding para above
the line. The beginning of the corruption printed in Friedlein is seen in P and V, here given
from V: tonum quidem distans ab ea quae est paranete hyperboleon. di tonum vero ab ea quae

est nete hiperboleon [di tonum corr ex diatonum]. Further source of the corruption is seen in
, the glosses of M: a first glossing hand added diatonos above paranete, thus clarifying the 

genus, then a second glossing hand has added above diatonos: ditono ab ea quae est nete 

iperboleon. 
55. The letters HH are not found in any of the control manuscripts, and may not have

been part of the textual tradition during the ninth century. Friedlein [321.8] is here following 
only one manuscript: Munich, Bayerische Staatsbibliothek, Clm 18,480. 
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GG. 56 But since the trite hyperboleon of the diatonic and chromatic genera 
stands a minor semitone from the nete diezeugmenon, and since a tetra­
chord of the enharmonic genus consists of two whole tones and a diesis 
plus a diesis, both of which are half the interval of a minor semitone, I 
take this distance that lies between the nete diezeugmenon and the enhar­
monic paranete hyperboleon. Since the nete diezeugmenon is 3,072 and 
the enharmonic paranete hyperboleon is 2,916, the distance between them 

[322] is 156. I take half of this, which is 78, and add it to 2,916, which makes
2,994. This is EE, the enharmonic trite hyperboleon.

Thus the hyperboleon tetrachord has been described according to the 
three genera, the scheme of which we have supplied below57 (Fig. D.14]. 

ND nm DpNH NII 

DD KK LL 
s T T Dialonic 

3 072 2 916 2 592 2,304 
ND cm CpNH NII 

HH 
s s SSS Chromatic 

3,072 2 916 2 736 2,304 
N Er EpNH NII 

EE 
TT Enharmonic 

a a 

2,994 2 916 2,304 

7. Rationale of the diagram set out above

By such reasoning we have described three tetrachords. Each tetra­
chord, of course, sounds a consonance of the diatessaron. Thus, the nete 

56. In two notes of the monochord division-the paranete hyperboleon and the lichanos
hypaton, both of the enharmonic genus-the letters designating the point have been lost in 
both the text and the diagraks. Scribes of subsequent generations have altered the text and 
the diagrams to remedy this omission. None of the control manuscripts designate this note as 
GG; nor do the letters GG appear in the diagrams. In three manuscripts-Paris, Bibliotheque 
nationale, lat. 17,872; St. Gall, Kantonsbibliothek (Vidiana), 296; and New York, Columbia 
University, Plimpton 45-the words GG literis insignita are added to the text at this point, 
and this addition forms the basis of the present emendation. A number of manuscripts add 
GG in Fig. D.14 to designate the nete hyperboleon in the enharmonic genus (e.g., London, 
British Library, Arundel 77; Paris, Bibliotheque nationale, lat. 7,202; lat. 10,275, lat. 17,872; 
Munich, Bayerische Staatsbibliothek, Clm 6,361, Clm 14,272; Vienna, Nationalbibliothek, 
Cpv 2,269; and Prague, Statni knihovna, CSR XIX.C.26). 

57. This diagram and the four that follow include six components: a grid representing
the ruler of the monochord, the names of the notes, indications of genera, numbers repre­
senting quantitative values for each note, letters for each note, and designations of each 
interval. For comments on this series of diagrams and a list of abbreviations used, see 
Appendix 3. 
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hyperboleon and the nete diezeugmenon hold a consonance of the diates­
saron in the three genera-diatonic, chromatic, and enharmonic. The con­
sonance of the diatessaron consists of two tones and a minor semitone. In [323]

the tetrachords written out above, the division took place as follows: in the 
diatonic genus, which is first, the paranete hyperboleon, 2,592, holds the 
distance of a tone in relation to the nete hyperboleon, 2,304. We designate 
this with the written symbol T. Likewise the trite hyperboleon of the dia-
tonic genus, 2,916, holds the difference of a tone in relation to the paranete 
hyperboleon of the diatonic genus, 2,592, which we similarly designate by 
the written symbol T. But the nete diezeugmenon to the trite hyperboleon, 
3,072 to 2,916, is a semitone, which we designate with the written symbol 
s. The total distance between the nete diezeugmenon and the nete hyper­
boleon is two tones and a semitone.

But in the chromatic genus, the same two tones and a semitone are 
divided according to the following scheme. The second genus, the chro­
matic, was described in this manner. The chromatic paranete hyperboleon, 
2,736, compared to the nete hyperboleon, 2,304, holds the interval of the 
paranete hyperboleon of the diatonic genus to the nete hyperboleon, which 
is a tone-that is, two semitones, one major and one minor, plus half the 
space between the paranete hyperboleon of the diatonic and the nete hy­
perboleon. That which is a half-tone, but not a true half, was made in that 
way because, as amply demonstrated above, a tone cannot be divided into 
two equal parts. We signified this space of three semitones-a tone and a 
semitone-in this manner: sss.

Again, the chromatic paranete hyperboleon to the trite hyperboleon [324]

retains a part of a tone, a semitone, that was the remainder from the two 
tones which were contained between the diatonic trite hyperboleon and the 
nete hyperboleon. Indeed, if four semitones are subtracted from the whole 
tetrachord, the remainder is the interval of the semitone which is contained 
between the nete diezeugmenon and the trite hyperboleon. Therefore, this 
tetrachord consists of two tones and a semitone divided into one interval 
of three semitones and two fotervals each of which is a semitone. 58 These 
three intervals are held together by four notes. 

It is quite easy to understand this tetrachord in the enharmonic genus. 
From the nete hyperboleon, 2,304, to the enharmonic paranete hyperbo­
leon, 2,916, is the interval of two whole tones, which we have signified by 
TT. Thus there remains from this entire tetrachord-from two tones and 

58. The structure of the chromatic genus is derived from the diatonic genus, and no
independent rationale for the chromatic or the enharmonic genus is found in the first four 
books of Boethius's text. The chromatic paranete is inserted by using an arithmetic mean, 
computed by dividing the previous tone of the diatonic genus (2,592:2,304) in half and adding 
that half to the original tone. The procedure follows exactly that prescribed in 2.17 and Arith.

2.50. The resulting ratios are 19:16 for the interval of three semitones, 81:76 for the chromatic 
semitone, and 256:243 for the semitone borrowed from the diatonic genus. 
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a semitone-one semitone, which is contained between the nete diezeug­
menon and the enharmonic paranete hyperboleon. We have divided this 
into two dieses by means of a note inserted in the middle, the enharmonic 
trite hyperboleon. 59 We signify the interval of a diesis with the sign o.

Thus the tetrachord of the hyperboleon has been described for us. 
Having completed this, we should move on to the tetrachord of the die­
zeugmenon. Discussions of the other tetrachords will not be drawn out to 
such length, since the present description can serve as an example for the 
others. 

8. Partition of the monochord of the netai
diezeugmenon in the three genera

[325] If I take half of the nete diezeugmenon, 3,072, I get 1,536, and if I
add this to the same, I get 4,608, the mese, which we have designated by
the letter O. But if I take a third part of this same nete diezeugmenon,
DD, or 3,072, I get 1,024. This added to the same makes 4,096, which is
called the paramese and is signified by the letter X. Since the nete die­
zeugmenon, 3,072, to the mese, 4,608, consists of a sesquialter comparison,
it will unite in the consonance of the diapente. Moreover, the same nete
diezeugmenon, 3,072, to the paramese, 4,096, which is related to it by the
sesquitertian ratio, holds the consonance of the diatessaron. Thus if I take
an eighth part of the nete diezeugmenon, 3,072, I get 384; I add this to the
same, and get 3,456. This is the diatonic paranete diezeugmenon, notated
with the letters CC, holding a tone in relation to the nete diezeugmenon.
If I likewise take an eighth part of 3,456, which is 432, and add it to the
same, I get 3,888. This is Y, the diatonic trite diezeugmenon. Now since
the nete diezeugmenon held a sesquitertian ratio in relation to the par­
amese, whereas the diatonic trite diezeugmenon is distant from the nete
diezeugmenon by two tones, a minor semitone will be contained between
the trite diezeugmenon and the paramese. Thus, the diatonic genus has
also been completed in this tetrachord and pentachord in such a way that
the tetrachord from the nete diezeugmenon to the paramese is a consonance

[326] of the diatessaron, whereas the pentachord from the nete diezeugmenon to
the mese is the consonance of a diapente.

We will integrate the enharmonic and chromatic genera above by the 

59. The structure of the enharmonic genus is likewise derived from the diatonic genus.
The large interval of two tones is taken directly from the diatonic genus, and the two dieses 
are created by dividing the remaining semitone in half-i.e., by employing an arithmetic 
mean. Boethius's division of the chromatic and enharmonic genera has been criticized by 
Gushee, "Questions," p. 380, and Pizzani, "Fanti," pp. 117--18, who argue that Boethius's 
computations depart from mathematical consistency. For a clear analysis of Boethius's reck­
oning, see Andre Barbera, "Arithmetic and Geometric Divisions of the Tetrachord," Journal

of Music Theory 21 (1977): 308-09. For a defense of Boethius's method, see Bower, 
"Sources," pp . 24-26. 
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following rationale. I take the distance between the nete and the paranete 
diezeugmenon of the diatonic-3,456 and 3,072-which is 384. This I di­
vide in half, obtaining 192. If I take this and add it to the diatonic paranete 
diezeugmenon, 3,456, I get 3,648. This is the chromatic paranete diezeug­
menon, denoted by the double letters BB. This stands at a distance of a 
tone-plus-semitone-that is, three semitones-from the nete diezeugme­
non. This note, the chromatic paranete diezeugmenon, holds a semitone in 
relation to the trite diezeugmenon, 3,888, which was diatonic a short while 
ago but is now chromatic; the semitone is the remainder from the tone­
between the diatonic paranete diezeugmenon and the diatonic trite die­
zeugmenon-that was divided. There is still another semitone in this tetra­
chord left between the chromatic trite diezeugmenon and the paramese, 
and this semitone is the remainder from the consonance of the diatessaron 
between the nete diezeugmenon and the paramese after two tones have 
been subtracted; these two tones were contained between the nete die­
zeugmenon and the chromatic trite diezeugmenon. 

Now the string that is the diatonic trite diezeugmenon in the diatonic 
genus, and the chromatic trite diezeugmenon in the chromatic genus is 
called the enharmonic paranete diezeugmenon in the enharmonic genus; it 
stands at a distance of two integral tones from the nete diezeugmenon and 
is notated AA. No note is placed between the nete diezeugmenon and the 
enharmonic paranete diezeugmenon, and for that reason AA is denoted 
with the word "paranete." But the semitone that lies between the enhar­
monic paranete diezeugmenon and the paramese (between AA and X), we 
divide according to the following rationale so as to make two dieses. I take [327]

the difference between the enharmonic paranete diezeugmenon and the 
paramese, 3,888 and 4,096; this is 208. I divide this, obtaining 104. I add 
this to 3,888, which makes 3,992. This is the enharmonic trite diezeug­
menon, designated by the letter Z. 

I have added below the diagram of this tetrachord in the three genera. 
I have included the hyperboleon tetrachord discussed above, so that there 
is one diagram for both tetrachords, and an outline brought together from 
the whole disposition thus gradually begins to take shape [Fig. D.15, p. 138]. 

9. Division of the monochord of the netai
synemmenon through the three genera

The above diagram of the three genera shows the arrangement of two
tetrachords which are conjunct with each other but disjunct from the mese. 

- Now we are coming to that tetrachord called "synemmenon," that which
is joined to the mese.

Since we have already established that there is a consonance of the
diapente between the nete diezeugmenon and the mese and, moreover,that
a diapente consists of three tones and a semitone, this means that there
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are three tones in this pentachord: one between the nete diezeugmenon 
and the diatonic paranete diezeugmenon, a second between the diatonic 
paranete diezeugmenori and the diatonic trite diezeugmenon, and a third 
between the paramese and the mese. There remains a semitone between 
the diatonic trite diezeugmenon and the paramese. Now the tetrachord 
between the nete diezeugmenon and the paramese is disjunct from the mese 
by one tone, that between the paramese and the mese. If we subtract one 
tone from the pentachord between the nete diezeugmenon and the mese- [328]

the tone between the nete diezeugmenon and the diatonic paranete die­
zeugmenon-then we can join this other tetrachord to the mese, so that 
the synemmenon-that is, conjunct-tetrachord might be made. 

Since the diatonic paranete diezeugmenon, CC, is the number 3,456, 
a third part of this added to the same number will make the mese. Thus, 
this number notated by the letters CC in the diezeugmenon tetrachord is 
separated from the nete diezeugmenon by a tone in the diatonic genus, and 
it is called the diatonic paranete diezeugmenon; but in the synemmenon 
tetrachord-the conjunct tetrachord-this partition should be set as the 
nete synemmenon in all three genera and notated by the letter V. 60 An 
eighth part of this number should be taken, which is 432, and added61 to 
the same; this makes 3,888, which is the diatonic paranete synemmenon, 
signified by the letter T. 62 An eighth part is again taken, now of the diatonic 
paranete diezeugmenon, 3,888, which makes 486; if this amount is added 
to that of which it is an eighth part, it makes 4,374, which is the diatonic 
. trite synemmenon-that is, Q. But since the nete synemmenon to the mese 
(3,456 to 4,608) holds a sesquitertian ratio-that is, a diatessaron­
whereas the trite synemmenon to the nete synemmenon (4,374 to 3,456) 
holds the ratio of two tones, the ratio of a semitone remains between the 
diatonic trite synemmenon and the mese, and this tetrachord is conjunct 
with the mese; for this reason it is calle� "continuous and conjunct." The [329]

ratio of the diatonic genus has been completed. 

60. The form of the letter V confused early scribes, and the letter is often transmitted
in texts and diagrams as Y rather than V. It appears as Y in R, S, T, and V. 

61. Friedlein 328.14: adnotatur should read apponatur.
62. The text is quite corrupt in these lines (Friedlein 328.14-17). The oldest textual

tradition does not support Friedlein's reading. The reading of P seems most acceptable, but 
even it shows one correction: fient iii.dccclxxxviii. ea est paranete sinemenon diatonos. quae 
T littera insignitur. Rursus paranetes synemmenon diatoni [ diatoni ex diatonos] id est 
iii.dccclxxxviii. pars sumatur octava. ea quae est cccclxxxvi. (Approximately the same reading
is given in M after a marginal addition.) The version of P serves as the basis for this translation.

Three of the control manuscripts (I, K, and T) transmit the text in a very fragmentary 
version: fient iii. dccclxxxviii. pars sumatur octava ea quae est cccclxxxvi. This version of the 
text persists in the manuscript tradition of the treatise for the next four centuries. Other 
readings of the passage appear to be attempts to amend the corrupt version. Q reads: fient 
iii. dccclxxxviii. quae est paranete synemmenon. huiusque pars sumatur octava. id est T. ea
quae est cccclxxxvi. [quae . .. symmenon added in margin]. This version, with minor variants
and emendations, is also found in R, S, and V.
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The division of the chromatic genus is as follows. I take the difference 
between the nete synemmenon and the diatonic paranete synemmenon-
3 ,888 and 3,456-which is 432. I divide this in order to make the semitone 
and get 216; this I add to 3,888, so as to obtain the interval of three 
semitones, which is thus 4,104. This is the chromatic paranete synem­
menon, to which the letter S is given. Thus, from the chromatic paranete 
synemmenon to the trite synemmenon, formerly diatonic but now chro­
matic, there is a semitone. Another semitone is found between the chro­
matic synemmenon and the mese. 

Since there are two tones from the nete synemmenon to the diatonic 
or chromatic trite synemmenon, the note that is the trite synemmenon in 
the diatonic and chromatic genera is the enharmonic paranete synemmenon 
in the enharmonic genus; it holds the sum of 4,374 and is designated R. 
From this to the mese is a semitone. I divide this into two dieses in this 
manner. I take the difference between the enharmonic paranete synem­
menon and the mese-4,608 and 4,374-which is 234. I divide this and get 
117. This I add to the enharmonic paranete synemmenon, 4,374, making
4,491. Let this be signified by the letter P, and let it be the enharmonic
trite synemmenon. The semitone contained between the enharmonic para­
nete synemmenon and the mese-between 4,608 and 4,374-is divided by

[330] the enharmonic trite synemmenon, 4,491. Thus the scheme of this tetra­
chord, too, has been explained. But now a diagram [Fig. D.16, p. 141]
should be set forth, combined with the others-that is, with the hyperbo­
leon and the diezeugmenon tetrachords-so that little by little a regular
progression of the disposition is taking place.

r o. Partition of the mono chord of the meson 
through the three genera 

After all that has been said, i do not think ·it necessary to spend too 
much time on the other tetrachords, for the remaining tetrachords-the 
meson and the hypaton-should be integrated according to the example of 
these. 

First we will describe the meson tetrachord of the diatonic genus in 
this sequence: I take a third part of the mese, designated 0, 4,608 which 
makes 1,536. I join this to 0, and the result is 6,144. This is H, the hypate 
meson, which makes a consonance of the diatessaron with the mese. This 
is divided into two tones and a semitone as follows. I take an eighth part 
of the mese, 4,608, which is 576. I add this to the same, making 5,184. 
This is the diatonic lichanos meson-that is, M. An eighth part of M is 
likewise taken; that is 648. I add this to the same, making 5,832. Let this 
be I, the diatonic parhypate meson, which stands a tone away from the 
diatonic lichanos meson, but two tones away from the mese. Thus there 
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remains a semitone situated between the diatonic hypate meson and the 
diatonic parhypate meson-that is, between 6,144 and 5,832. 

The tetrachord of the mese and the hypate meson is further divided 
in the chromatic genus according to the following rationale. I take the 

[331] difference between the mese and the diatonic lichanos meson-4,608 to
5,184-which is 576. I divide this in half, and get 288; I add the same to
the larger number, 5,184, and get 5,472, designated N, the chromatic li­
chanos meson. Thus two semitones remain, one between the chromatic
lichanos meson and the chromatic parhypate meson-between 5,472 and
5,832-'-and the other between the chromatic parhypate meson and the
hypate meson-between 5,832 and 6,144.

We divide the enharmonic genus as follows. Since the diatonic par­
hypate meson, or that which was the chromatic parhypate meson, stood at
a distance of two tones from the mese and held the number 5,832, this will
be the enharmonic lichanos meson in the enharmonic genus, designated by
the letter L, nonetheless holding two tones in relation to the mese. We
divide the semitone that remains between the enharmonic lichanos meson
and the hypate meson-between 5,832 and 6,144-into two dieses in this
manner. I take the difference between 5,832 and 6,144; this is 312. I divide
this in half, obtaining 156. I add this to 5,832; this makes 5,988. Let this
be K, the enharmonic parhypate meson. Thus there are two dieses: between
the enharmonic lichanos meson and the enharmonic parhypate meson­
between 5,832 and 5 ,988-and between the enharmonic parhypate meson
and the hypate meson-between 5,988 and 6,144.

[332] Thus the tetrachord of the meson has been divided, which should be
placed in a diagram so that it can be brought together with the tetrachords
described above [Fig. D.17, p. 143].

r r. The partition of the monochord of the hypaton through 
the three genera, and a diagram of the total disposition 

Now the hypatog tetrachord must be divided through the three genera. 
I take a half part of the hypate meson, 6,144, which makes 3,072. If I add 
this to the same, I get 9,216, which is the proslambanomenos, the note 

· holding the consonance of the diapente in relation to the hypate meson. If
I take a third part of the same hypate meson, which is 2,048, and add it to
the same, I get 8,192, and this is B, the hypate hypaton. Thus, the hypate
meson to the proslambanomenos is a consonance of the diapente, whereas
the hypate meson to the hypate hypaton is a diatessaron.

I take an eighth part from the hypate meson, 6,144, which is 768. If
this is added to the same, it makes 6,912, which is E, the diatonic lichanos
hypaton, holding the ratio of a tone in relation to the hypate meson. Like­
wise, an eighth part of 6,912 should be taken-that is, 864. This should be
joined to the same, making 7,776, which is C, the diatonic parhypate hy-
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Pros HH DpHH DLH HM DpHM LLM 

A B C E H I M 0 

Diatonic T s T T s T T 

9.216 8.192 7.776 6.912 6,144 5,832 5.184 
Pros HH Q>HH CLH Q>HM CLM 

F N 

Chromatic T s s SSS s s SSS 
4,608 

9,216 8 192 7.776 7.296 6,144 5,832 
Pros HH H ELH �pl-l ELM 

D G K ·1 

Enharmonic T a a TT a a 1T 

9.216 8.192 7.984 7.776 5,988 5,832 

paton, which maintains the distance of a tone in relation to the diatonic 
lichanos hypaton, the distance of two tones in relation to the hypate meson. 
Thus, a semitone remains between the diatonic parhypate hypaton and the 

. [333] hypate hypaton-between 7,776 and 8,192. And such is the tetrachord of 
the hypaton in the diatonic genus. 

We divide the chromatic genus according to the following scheme. I 
take the difference between the hypate meson and the diatonic lichanos 
hypaton-between 6,144 and 6,912. That difference is 768. I divide this in 
half, so as to make two semitones; it makes 384. I add this to 6,912 to 
obtain the interval of three semitones; thus I get 7,296. This is F, the 
chromatic lichanos hy�aton, standing at a distance of three semitones from 
the hypate meson. Thus, two semitones remain, one between the chromatic 
lichanos hypaton and the chromatic parhypate hypaton-between 7,296 
and 7,776-and the other between the chromatic parhypate hypaton and 
the hypate hypaton-between 7,776 and 8,192. 

The enharmonic genus remains, the division of which corresponds to 
the example above. Since the parhypate hypaton, diatonic or chromatic, 
represented by the number 7,776, stands at the distance of two tones from 
the hypate meson, the same partition will be the enharmonic lichanos hy­
paton-which should stand at the interval of two whole tones from the 
hypate meson-in the enharmonic genus. It is designated by the letter G. 63 

63. No manuscript designates the lichanos hypaton of the enharmonic genus as Gin the
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M DTS DpNS NS 

Q T V 
s T T Diatonic 

4.374 3.888 3,456 
M CTS CpNS NS 

s s SSS Chromatic 

4.374 4 104 3,456 
M 

r
T 

p R 
a a 

EpNS NS 

TT Enharmonic 

4.491 4 374 3.456 ND DTH DpNH NH 
M 

X
p
M 

l1I'D DpND 
y cc DD FF KK LL 

T s T T s T T Diatonic 

4,608 4,096 3,888 3,456 3,072 2.916 2 592 2,304 
NH M pM CTD CpND ND CTH CpNH 

BB HH 
T s s SSS s s SSS Chromatic 

4,608 4,096 3,888 3,648 3,072 2,916 2,736 2,304 
NH M Pml ET EpND 

T 
ZAI-

TT 
a a 

N�I
ET 

IEEGC 
a a 

EpNH 
TT Enharmonic 

4,608 '4,096 3,992 3,888 3,072 2,994 2,916 2,304 

Thus a semitone remains from the consonance of the diatessaron; this semi­
tone is between the enharmonic lichanos hypaton and the hypate hypaton­
between 7,776 and 8,192. We divide this into two dieses in this manner. I 

· take the difference between the enharmonic lichanos hypaton and the hy-
pate hypaton-between 8,192 and 7,776; this is 416. I take half of this,
which is 208 and add it to 7,776, thereby making 7,984, which is D, the
enharmonic parhypate hypaton. Thus there are two dieses, one that is [334]

between64 the enharmonic lichanos hypaton and the enharmonic parhypate
hypaton-between 7,776 and 7,984-and the other between the enhar­
monic parhypate hypaton and the hypate hypaton-between 7,984 and
8,192. The final tone is contained between the hypaton and the proslam­
banomenos-between 9,216 and 8,192.

Thus the tetrachord of the hypaton has been divided according to the 
three genera, the diatonic, the chromatic, and the enharmonic. If this is 
added to the above tetrachords, the hyperboleon, the diezeugmenon, the 
synemmenon, and the meson, it will produce the complete and perfect 
diagram of the monochord rule divided through all genera and tetrachords 
[Fig. D.18, pp. 144-45]. 

text, but the following manuscripts are among those which do so in the diagram: Milan, 
Biblioteca Ambrosiana, Q.9 supp.; Munich, Bayerische Staatsbibliothek, Clm 6,361, Clm 
14,272; Venice, Biblioteca Marciana, Z.333 (1549); Vienna, Nationalbibliothek, Cpv 51. 

64. Friedlein 334.1: quae inter lichanon should read quae est inter lichanon.
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12. Rationale of the diagram set out above

In the above figure, the proslambanomenos to the mese holds the
consonance of the diapason, as does the mese to the nete hyperboleon. 
The proslambanomenos to the nete hyperboleon, however, holds the bis­
diapason. The hypate hypaton to the hypate meson, the hypate meson to 
the mese, the mese to the nete synemmenon, the paramese to the nete 
diezeugmenon, and the nete diezeugmenon to the nete hyperboleon all 
preserve the consonance of the diatessaron, as do others situated so that 
we can account for a complete tetrachord within these consonances. 

So that the complete suc�ion of notes according to the three genera 
might be considered very th�o�ghly in this figure, notice that there are 
only five tetrachords: first and lowest, the hypaton, of which the hypate 
hypatc,n is the first note and the hypate meson the last; second, the meson, 

[335] of which the hypate meson is the first note and the mese the last; third,
the synemmenon, of which the mese is the first note and the nete synem­
menon the last; fourth, the diezeugmenon, of which the first note is the
paramese and the last is the nete diezeugmenon; and fifth, the hyperboleon,
the first note of which is the nete diezeugmenon, aiid this tetrachord is
terminated in the final nete hyperboleon.

13. Concerning fixed and movable pitches

Of all these pitches, some sound completely fixed, some completely
movable, whereas others sound neither completely fixed nor completely 
movable.65 

Since the following notes remain the same in all three genera, they are 
completely fixed: the proslambanomenos, the hypate hypaton, the hypate 
meson, the mese, the nete synemmenon, the paramese, the nete diezeug­
menon, and the nete hyperboleon. These notes, which change according to 
neither place nor name, should frame a pentachord-for example, from 
the proslambanomenos to the hypate meson or from the mese to the nete 
diezeugmenon-or a tetrachord-for example, from the hypate hypaton to 
the hypate meson or from the hypate meson to the mese. 

Those are movable which change according to individual genera, like 
the following: the paranete and lichanos of the diatonic and chromatic, the 
trite and parhypate of the enharmonic. For that which is at one time the 
diatonic paranete hyperboleon is at another the chromatic paranete hyper­
boleon and at another the enharmonic trite. The diatonic and chromatic 

65. This classification of notes relates to that found in 1.27, a passage which specifically
anticipates the present chapter. In the mainstream of Greek theory, notes are classified as 
either fixed or movable, and no intermediate state is given (see, e.g., Cleonides Eisagoge 
[JanS. 183-84] and Ptolemy Harmonica 2.5.53). The classification given here is identical with 
Nicomachus Enchiridion 12 (Jans. 263.12-15) and is closely related to the possibility of only 
28 notes. developed throughout the first 4 books of Boethius's treatise (see book 1, n. 122). 
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paranete diezeugmenon are also different, and the enharmonic trite die­
zeugmenon is not the same as those which are trite in the other genera. 
The diatonic and chromatic paranete synemmenon are not the same, and 
the enharmonic trite synemmenon is different from those which are trite 
in the remaining genera. Furthermore, the diatonic lichanos meson and the [336]

chromatic lichanos meson are different, and the enharmonic parhypate me-
son is found to be similar to no parhypate of the other genera. The diatonic 
lichanos hypaton and the chromatic lichanos hypaton do not preserve the 
same places and numbers, and the enharmonic parhypate hypaton is found 
dissimilar to the parhypate of the other genera. 

The notes that are neither completely fixed nor completely movable 
are those which remain the same in two genera-the diatonic and the 
chromatic-but are made different in the enharmonic. This may be ex­
plained as follows. The diatonic trite hyperboleon and the chromatic trite 
hyperboleon in the above diagram were designated by the same number, 
2,916; but if we examine the enharmonic genus, we discover a different 

· trite, 2,994. Thus, the pitch that was common to two genera has been
changed in the third. The same is valid for the diezeugmenon tetrachord,
for the diatonic and chromatic trite diezeugmenon are one and sound the
same, but the enharmonic trite diezeugmenon is different from these. The
same applies to the synemmenon tetrachord; the diatonic and chromatic
trite synemmenon are the same, but the enharmonic trite synemmenon is
different. Moreover, the diatonic parhypate meson and the chromatic par­
hypate meson are notated in the same way, but in the enharmonic genus­
just as with the above trite-the parhypate is found in close proximity to
the hypate meson, and its function and acuteness of sound are different
from the other parhypatae. Furthermore,· tfie.�dratoriic parhypate hypaton
is the same as the chromatic parhypate hypaton, but this is not the same
if one looks in the enharmonic genus.

So that the pitches which are not completely movable may become
clearer, let us return to the hyperboleon tetrachord. In this tetrachord the [337]

trite hyperboleon of the diatonic and chromatic genera is altered in the
enharmonic genus and becomes the paranete; likewise the one named trite
diezeugmenon in either the diatonic or the chromatic genus is named para-
nete in the enharmonic; the trite synemmenon in the chromatic and diatonic
changes to the paranete in the enharmonic; the note considered the par­
hypate meson in the chromatic and the diatonic is discovered to be the
lichanos meson in the enharmonic; the one named parhypate hypaton in
the diatonic or the chromatic is named the lichanos hypaton in the
enharmonic.

Thus, the following notes are fixed: the proslambanomenos, the hypate
hypaton, the hypate meson, the mese, the nete synernmenon, the paramese,
the nete diezeugmenon, and the nete hyperboleon. The movable notes are
those designated as lichanos or paranete in the diatonic, chromatic, or
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enharmonic genus. Those not completely movable or completely fixed are 
the ones that we designate as parhypate or trite in the diatonic and chro­
matic, but lichanos or paranete in the enharmonic genus. 

14. Concerning the species of consonances66

The species of the primary consonances must now be discussed. The
primary consonances are the diapason, the diapente, and the diatessaron. 

A species is a particular segment of notes in one of the genera with a 
unique pattern of intervals; the segment is arranged within the terms of 
some ratio yielding a consonance.67 Take the diatonic genus, for example. 
If we should place the diezeugmenon tetrachord between the hyperboleon 

[338] tetrachord and the mese, with the synemmenon tetrachord taken away,
there would be 15 notes. And if the proslambanomenos is removed, there
would be 14. These may be set out in this manner. Let A be the hypate
hypaton, B the parhypate hypaton, C the lichanos hypaton, D the hypate
meson, E the parhypate meson, F the lichanos meson, G the mese, H the
paramese, K the trite diezeugmenon, L the paranete diezeugmenon, M the
nete diezeugmenon, N the trite hyperboleon, X the paranete hyperboleon,
and O the nete hyperboleon. 68

66. Chaps. 14-17 contain Boethius's exposition of the modes, one of the most difficult,
misunderstood, and disputed passages of the treatise. For discussion of these chapters see 
Lucas Kunz, "Die Tonartenlehre des Boethius," Kirchenmusikalisches Jahrbuch 31 (1936): 
5-24; Pizzani, "Ponti," esp. pp. 128-37; Bower "Sources," esp. pp. 27-37; and idem, "The
Modes of Boethius." No extant Greek text can be posited as the single source for these
chapters. As indicated in the notes that follow, Ptolemy and Nicomachus appear to be sources
of much of the theory and the language of Boethius's exposition. Since these chapters are
surrounded by material linked directly to Nicomachus, and since the first four books have a
distinctively Pythagorean tone characteristic of Nicomachus, I have argued that this modal
exposition is a translation of a lost work by Nicomachus. Such an argument implies that
Nicomachus knew the work of Ptolemy (see Nicomachus Excerpta 4 [JanS. 275.7] and used
parts of Ptolemy's exposition or that Nicomachus and Ptolemy shared a common fund of
definitions and concepts.

67. Each word in this definition [337 .22-25] carries considerable weight, both gram­
matically and technically. Four elements are essential to the definition: the segment, the 

· pattern, the genus, and the consonance. "Particular segment'.' is a translation of Boethius's
quaedam positio; it thus represents a discrete position of some interval in a more extended
sequence of notes. "With a unique pattern" ( propriam habens formam) refers to the intervallic
structure within the segment. But the intervallic structure of any segment requires that it be
considered "in one of the genera" (secundum unumquodque genus). Finally, the segment
must be bounded by pitches set in a "ratio yielding a consonance" (in uniuscuiusque propor­
tionis consonantiam facientis terminis constituta). Compare this definition of species with Ptol­
emy Harmonica 2.3.49.9-10. For a discussion of species in ancient theory, see Andre Barbera,
"Octave Species," Journal of Musicology 3 (1984): 229-41.

68. This alphabet consisting of alpha to omicron, representing the notes from the hypate
hypaton to the nete hyperboleon, resembles Ptolemy's tracing of the species (see Harmonica
2.3.50). However, Ptolemy used the letters in an abstract sens,e-i.e., he did not equate strings
or .notes with them. Moreover, Ptolemy considered alpha the highest pitch, whereas Boethius
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There is a consonance of a diapason between the hypate and the para­
mese; between the same paramese and the hypate meson a diapente, and 
between the mese and the hypate meson a diatessaron. Thus the diapason 
consists of eight strings, the diatessaron of four, and the diapente of five. 
Because of this the diatessaron has three species, the diapente four, and 
the diapason seven .. There is always one fewer species than there are 
pitches.69 

Beginning the enumeration of species from the mese,7° there are three 
species of the consonance of the diatessaron, according to this pattern. One 
species will be from G to D, a second from F to C, a third from E to B. 71 

The species of the diatessaron proceed up to this point, because up to this 
point the species contain two notes of the same diatessaron: GD contains 
E and D, FC contains E and D, and EB contains E and D. 72 But if I add 

( or his source ) took A as the lowest pitch. The appearance of the same alphabet in both texts 
is symptomatic of parallels between these passages. Friedlein follows a later textual tradition 
when he alters the last six letters of the Greek series (K L M N X 0) to reflect the Latin 
alphabet (I KL MN O; see his apparatus, p. 3 38). All the control manuscripts present clear 
evidence that the series originally used in the text reflected the same Greek alphabet. (Band 
Q, because of their fragmentary state, do not contain the passage.) 

69. This method of accounting for the number of species is markedly different from
that of Ptolemy, who relates that there are as many species in an interval as there are steps 
within it (Harmonica 2.3.49 ). 

70. With the opening words of this paragraph (Ut enim a mese ceteras ordiamur), Bo­
ethius consciously signals a method of enumerating species distinctly different from the tra­
ditional method of Greek theory. Normally species are traced from lower to higher pitch, and 
tracing begins on pitches other than those used in Boethius's first enumeration of species (see 
below, nn. 71-74 ). Boethius may have misunderstood the meaning of mese in this sentence 
(assuming that his Greek source used the term µfol]), for none of the "other" (cetera) enu­
merations of species begin from the mese. The tracings of the diapente begin rather from the 

"middle," from the paramese, rather than at the lower end of the system. 
71. This ordering of species of diatessaron produces the following intervallic sequence:

1. G-D (a-E ) = t t s
2. F-C (g-D ) = t s t
3. E-B (f-C) = s t t 1 

(In this �utline and those that follow, the numbers represent the ordering given by Boethius, 
the capital letters the notes as presented by Boethius, the letters in parentheses the modern 
pitches, and the lower-case letters the intervallic structure of the species.) The logic of this 
method is the systematic progression of the semitone from the position of lowest interval to 
that of highest, the same rationale for ordering the species of diatessaron found in Nicomachus 
Enchiridion 7 (Jans. 2 49.15-19 ). 

72. This argument gave medieval scribes difficulties. "Contains" in this passage came
to be understood in terms of each consonance, not in terms of an overlapping set of conso­
nances unfolding different species; thus GD contained FE, FC contained ED, and EB con­
tained DC. But this reading made nonsense out of the argument that differing species of 
overlapping consonances unfold to the point at which the set of consonances ceases to have 
at least two notes in common. For the argument to make sense, the two notes common to all 
three species-viz., E and D-must be named in each instance. Of the control manuscripts, 
none reads" ... ED ... ED ... ED"; I, K, M, R, and V read" ... EF ... ED ... 
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the diatessaron DA to these, it will have little in common with GD, for it 
will contain only one string of the consonance GD-that is, only D. Thus 
DA has gone beyond the consonance GD, and for that reason the dia­
tessaron is said to have three species. The same occurs in the other con­
sonances. 

[339] There are four species of diapente in this manner: one from H to D,
another from G to C, another from F to B, and another from E to A.73 

There are seven species of the consonance of the diapason in this 
manner: one from Oto G, a second from X to F, a third from N to E, a 
fourth from M to D, a fifth from L to C, a sixth from K to B, and a seventh 
from H to A.74 

It is clear, then, from all that has been said that the consonance of the 
diatessaron is bounded only once by immovable and fixed pitches. 75 For if 
I begin enumeration from the hypate hypaton, it will be AD-that is, from 
the hypate hypaton to the hypate meson-which is first in this ordering.76 

ED," while P, and T, like Friedlein [338.2 2- 23), read" ... EF ... ED ... CD" (S has been 
altered to read the same, although the last notes are given as DC). 

73. This ordering of the species of diapente, like that of the diatessaron, produces a
systematic progression of semitone from position of lowest interval to that of highest interval: 

1. H-D (b-E) = t t t s
2. G-C (a-D) = t t s t

3. F-B (g-C) = t s t t
4. E-A (f-B) = s t t s

Unfortunately this uncritical systematization leads to a fourth species, of a tritone, not a 
diapente. A similar approach to the unfolding of species of diapente can be found in Nico­
machus Enchiridion 7 (JanS. 249.23-250.2), but again, the systematic progression is impos­
sible within the system at hand-in the case of Enchiridion 7, the Pythagorean octachord. 
No set of pitches exists within the Greater Perfect System which allows successive fifths to 
follow each other with the semitone moving in order from highest or . lowest pitch to the 
opposite. 

74. The derivation of the species of diapason follows that of the other two consonances
in one important respect: it proceeds from highest pitch to lowest. (Here the capital T indicates 
the tone of disjunction.) 

1. O-G (a-A) = t t s t t s T
2. X-F (g-G) = t s t t s T t

3. N-E (f-F) = s t t s T t t
4. M-D (e-E) = t t s T t t s
5. L-C (d-D) = t s T t t s t
6. K-B (c-C) = s T t t s t t
7. H-A (b-B) = T t t s t t s

The progression of the tone of disjunction, T, from position of lowest interval to that of 
highest may be the principle of ordering in this enumeration of species, but no precedent for 
this numbering can be found in previous theory. The tone of disjunction, that between the 
mese and the paramese, plays an important function in the derivation of the modes from the 
species (see below, 4.17). 

75. Discussion of species bounded li� fixed pitches is likewise important to Ptolemy
(Harmonica 2.3.49-50). 



For the others, BE and CF, are not bounded by fixed pitches, for the 
parhypate hypaton and the parhypate meson, as well as the lichanos hy­
paton and the lichanos meson, have been shown to be movable. If we begin 
the consonance of the diatessaron from the hypate meson, DO-from the 
hypate meson to the mese-will be the same species bounded by fixed 
pitches as the first. The others, EH and FK, are not fixed, for the parhypate 
meson, the lichanos meson, and the trite diezeugmenon have been shown 
not to be fixed. Moreover, if one considers the same diatessaron beginning 
from the paramese, HM-from the paramese to the nete diezeugmenon­
will be that species of diatessaron which is confined by fixed sounds, which 
is the first. The others, KN and LX, are bounded by movable sounds, for 
we have described the trite diezeugmenon, the paranete diezeugmenon, the 
trite hyperboleon, and the paranete hyperboleon77 as being movable 
pitches. 

According to the same principle, the consonance of the diapente con- [340) 
tains only two species that are enclosed by fixed pitches. If we begin from 
the hypate meson, we have OH-from the hypate meson to the paramese; 
this is the first species. Another is GM-from the mese to the nete die­
zeugmenon; this is the fourth species.78 The remaining species, EK and 
FL, are not enclosed by fixed pitches at all. For the parhypate and lichanos 
have been shown to be unstable. The theory is similar if the species of this 
consonance are viewed from the nete diezeugmenon down to lower pitches. 
For they will be bounded by the same fixed pitches as were mentioned 
above. Whether we compute the consonances up from the hypate meson 

76. At this point Boethius introduces the traditional numbering of species of conso­
nances, and he seems to do so with a clear awareness that it represents a different ordering. 
The traditional ordering of species of diatessaron is: 

1. A-D (B-e) = s t t
2. B-E (C-f) = t t s
3. C-F (D-g) = t s t

Note that, in contrast to the first elposition (above, n. 71), the sequence of pitches is from 
low to high. (Compare, e.g., Cleonides Eisagoge 9 (Jans. 195-98), and Ptolemy Harmonica

2.3.50). 
77. The text is unstable here [339.29]; nevertheless et paranete hyperboleon should be

added to Friedlein's text following et trite hyperboleon. While the note is omitted in I and K,

it is found in P, S, and T and is added in M and T. (A lacuna occurs at this point in R.) The 
argument also dictates that both the trite and the paranete of the hyperboleon tetrachord 
should be included. 

78. Here Boethius presents the traditional enumeration of species of the diapente:

1. D-H (E-b) = s t t t
2. E-K (F-c) = t t t s
3. F-L (G-d) = t t s t
4. G-M (A-e) = t s t t

See above, n. 73. 
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or the mese,79 or down from the paramese or the nete hyperboleon to lower 
pitches, there can be no disputing the two that are enclosed by fixed 
pitches. 

Whether we begin the sequence of consonances of the diapason from 
the hypate hypaton to the paramese or from the nete hyperboleon to the 
mese, it will hold only three species that are enclosed by fixed pitches. 
Beginning from the hypate hypaton, AH-from the hypate hypaton to the 
paramese-is one species, which is the first; OM-from the hypate meson 
to the nete diezeugmenon-is another, which is the fourth species; and 
finally GO-from the mese to the nete hyperboleon-is the seventh. 80 The 
outermost pitches of the remaining species are by no means fixed, for the 
parhypate, the lichanos, the trite, and the paranete are not fixed, as was 
said above. Similarly, if we begin from the nete hyperboleon, the sequence 

[341] of species is brought together similarly through these same pitches. The
diagram given below [Fig. D.19] should make all of this more intelligible.81 

A · HYPATE HYPATON

B · PARHYPATE HYPATON (movable) 

C LICHANOS HYPATON (movable) 

D HYPATEMESON

E · PARHYPATE MESON (movable) 

F LICHANOS MESON (movable) 

G MESE

H PARAMESE

K TRITE DIEZEUGMENON (movable) 

L 
' 

. PARANETE DIEZEUGMENON (movable) 

M · NETE DIEZEUGMENON

N TRITE HYPERBOLEON (movable) 

X PARANETE HYPERBOLEON (movable) 

0 NETE HYPERBOLEON 

79. That is, to higher pitches, as in the traditional system of counting species, which
Boethius gives second. This sentence again reveals the conscious application of two methods 
of tracing species. (See above, n. 70.) 

80. This traditional ordering of species of diapason is a mirror image of Boethius's first,
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15. Concerning the origins of the modes and the disposition
of notational signs for individual modes and pitches

From the species of the consonance of the diapason arise what are
called "modes." They are also called "tropes" or "tones." Tropes are sys­
tems that differ according to highness or lowness throughout entire se­
quences of pitches. 82 A system is, as it were, an entire collection of pitches, 
brought together within the framework of a consonance such as the dia­
pason, diapason-plus-diatessaron, or the bis-diapason. 83 

A system of the diapason consists of the proslambanomenos to the [342] 

mese, along with the other pitches counted between them, or the mese to 
the nete hyperboleon, with the intervening pitches, or the hypate meson 
to the nete diezeugmenon, with those pitches enclosed by these. The sy­
nemmenon system is that which is found between the proslambanomenos 
and the nete synemmenon, along with those pitches which these surround. 
Finally, the system of the bis-diapason is seen from the proslambanomenos 
to the nete hyperboleon, along with the intervening pitches. 

If these entire systems were made higher or lower in accordance with 
the species of the consonance of the diapason discussed above, this would 
bring about seven modes, which are named Hypodorian, Hypophrygian, 
Hypolydian, Dorian, Phrygian, Lydian, and Mixolydian. 

The arrangement of the modes proceeds in the following manner. Set 

ordering (see above, n. 74). 

1. A-H (B-b) = s t t s t t T
2. B-K (C-c) = t t s t t T s
3. C-L (D-d) = t s t t T s t
4. D-M (E-e) = s t t T s t t
5. E-N (F-f) = t t T s t t s
6. F-X (G-g) = t T s t t s t
7. G-O (A-a) = T s t t s t t
81. The purpose of Fig. D.19 seems to be twofold: first, it presents an easy reference

in which all species can be traced; and second, it makes clear those species contained between 
fixed pitches. Although the indicati�ns for fixed and movable pitches are not part of the ninth­
century textual tradition, they are given in the following diagram for the sake of clarity. (They 
are found only in V, and there added by a later hand.) 

82. These opening sentences present the essential elements of Boethius's modal theory:
the species and the modes are interdependent (literally, the modes "exist from" the diapason 
species); the word modus is synonymous with tropus and tonus (mode is a literal translation 
of tQ6:rto�, tropus is a transliteration of the same, and tonus is a transliteration of another 
term, t6vo�, which, like tg6:rto� is used in Greek theoretical literature to describe "mode"); 
and a mode is a transposition of a whole system, not merely a segment of a system. 

83. This definition of system shows some similarity to that found in Ptolemy's exposition
of the modes (Harmonica 2.4.50-51). But the similarity is superficial, for Ptolemy considers 
only the systema teleion (bis-diapason)-since it alone contains all species of the diapason­
whereas Boethius includes the systems of the diapason-plus-diatessaron (synemmenon system) 
and the diapason itself. The lesser systems are clearly explained in the paragraph that follows, 
and the synemmenon system is depicted in the notational diagrams at the close of this chapter 
and in chap. 16. 
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out the succession of pitches in the diatonic genus from the proslambano­
menos to the nete hyperboleon. Let this be the Hypodorian mode. 84 If one 
were to raise the proslambanomenos by one tone, and further raise the 
hypate hypaton by the same tone, thereby making the whole disposition 
higher by a tone, then the entire succession would turn out higher than it 
was before it was raised by a tone. Thus this whole system, having been 
made higher, forms the Hypophrygian mode. Now if the pitches of the 
Hypophrygian mode were similarly raised by a tone, the collection of 
pitches for the Hypolydian mode would be born. If someone raised the 
Hypolydian by a semitone, he would make the Dorian. The progression to 
higher pitch is similar in the other modes. 

So that the theory of these modes might be grasped by the eye as well 
as the intellect, a diagram, a visual representation of the modes, handed 

[343] down from ancient musicians is presented below. But since each single pitch
for the individual modes is recorded with different written symbols by
ancient musicians, it seems necessary to present a diagram of the written
symbols first [Fig. D.20, p. 155]; then, with these understood in them­
selves, consideration of the diagram of modes should be easy.85 

I 6. Diagram containing the disposition of and 
differences between the modes 

The diagram above shows the names assigned to the notes, the written 
symbols ordered by positions, and additional words signifying the modes­
whether Lydian or Phrygian or Dorian. But since we said that these modes 
were to be ascertained in the species of the consonance of the diapason,86 

let us now, without further ado, depict the modes solely in the diatonic 
genus. Thus put before our eyes, the disposition of these modes should be 
grasped immediately87 [Fig. D.21, p. 156]. 

84. The explanation is sparse. Nevertheless, the principle determining the transposition
of a system to derive a mo1e is clear: it is the species. See below, 4.16 and n. 87. 

85. This diagram merely presents notational signs; it supplements 4.3-4 by giving the
written symbols for modes other than the Lydian. As in 4.3-4, there are significant differences 
between the signs used in this text and those found in other sources. Criticism of these signs 
as extremely corrupted (Pizzani, "Fonti," p. 134, n. 1) dismisses the possi�ility of more than 
one tradition in Greek notational theory. 

86. See above, chap. 16, n. 82.
87. Some explanation of this diagram is given in the next chapter, but visual perception

of species as the governing principle in modal transpositions is not explained in the text and 
thus requires imagination on the part of the reader! Boethius's first species was from the nete 
hyperboleon to the mese, O-G in chap. 14, f/N to w / N in this diagram's first mode, the 
Hypodorian. His second species was from the paranete hyperboleon to the lichanos meson, 
X-F in chap. 14, f/N to w/ N in the second mode of this diagram, the Hypophrygian. His
third species was from the trite hyperboleon to the parhypate meson, N-E in chap. 14, E/ U
to II / L in the third mode of this diagram, the Hypolydian. Thus, between these pitches­
between f/N or E/ U and•/ N or I/ L -an intervallic matrix exists, structured according to
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17. Explanation of the diagram of the modes set out above

We have said that there are seven modes, but it should not seem
inconsistent that an eighth has been incorporated at the top; we will give 
the reason for this addition a little later. 88 

At this time we must consider the little spaces89 created by the vertical [344]

. lines. Some of these contain musical symbols, while others contain nothing 
at all. For example, in that mode labeled "Hypermixolydian," the first space 
is designated m, the third <I>, but the second contains no written symbol. 
This gap shows that a tone intervenes. The note of the third space (<I>) and 
that of the fourth ( y) are not separated by a space, but a line created by 
the vertical column; this reveals that a semitone is the difference between 
them. This is proved in this manner. If m is the proslambanomenos, <I> the 
hypate hypaton, and y the parhypate hypaton, then the interval between 
the proslambanomenos ( m) and the hypate hypaton (<I>) must be a tone; 
but the interval between the hypate hypaton (<I>) and the parhypate hypaton 
(y) is a semitone. This applies in all cases: if a full space separates the
written symbols for the pitches, we should know that the interval of a tone
falls between them; if a line, rather than a space, separates the written
symbols, we should not fail to recognize that the interval is a semitone.

Now that I have discussed these things by way of preface, if two of 
the dispositions founded upon the consonance of the bis-diapason are com­
pared to each other, how can one recognize which disposition is lower? If 
the proslambanomenos of one is lower than the proslambanomenos of an­
other, or if any other pitch is notated lower than a pitch of the same relative 
position (set down in the same genus, of course), then it is necessary that 
the whole disposition be lower. This is easier to perceive from the middle 
pitch, which is the mese. Of two dispositions of the consonance of the bis­
dispason, that one that has a lower mese will be lower in total disposition 
as well. For if the other pitches are compared one by one, they are found 
to be lower by the same degree. So if one middle pitch appears higher or 

the species outlined in chap. 14; ttis matrix determines the distance between modes and the 
inner structure of the transposed systems. 

The principle governing transportation of systems to form modes was an issue in ancient 
theory. Ptolemy criticizes the use of emmelic intervals ( tones and semitones), arguing that 
only consonances should be used in determining intervals between transposed systems. Ptol­
emy thus sets intervallic relationships between modes by means of fourths and fifths, much 
as the modern tuner sets out a seven-note temperament (Ptolemy Harmonica 2.10.63-64). 
This text presents a third method: species of the consonance of the diapason form an intervallic 
matrix according to which the musical system is transposed, thereby creating the modes. (See 
Bower, "The Modes of Boethius," esp. pp. 258-62.) 

88. See closing paragraph of this chapter, nn. 90-91.
89. Boethius uses two terms in describing Fig. D .21: paginula and pagina, both of which

imply a column or space for writing. Only here is paginula translated as "little space"; all 
other occurrences of paginula or pagina are translated as "space." Both words clearly refer 
to the boxlike spaces in which the notational symbols appear or from which they are missing. 
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[345] lower than another middle by a tone, all strings, if they are in the same
genus, will appear to be higher or lower by a tone if compared one by one.

Given four middle pitches, if the first holds the interval of a diatessaron 
in relation to the fourth, the first to the second differs by a tone, the second 
to the third differs by the same tone, then the third to the fourth will 
produce the difference of a semitone, as follows. Take four middle pitches: 
A, B, C, and D. A should hold the sesquitertian ratio-the diatessaron­
in relation to D; likewise A should stand a tone away from B, and B a tone 
away from C. The remainder, C to D, should maintain the interval of a 
semitone [Fig. D.22]. 

A B C D 

I I I I 

If there are five middle pitches, the same pattern ensues. For if the first is 
set in relation to the fifth according to the sesquialter ratio, and the first 
to the second, the second to the third, and the third to the fourth are set 
according to individual tones, the fourth to the fifth will exhibit the differ­
ence of a semitone. 

Those middle pitches that come nearer to the proslambanomenoi of 
other modes bring about the lower modes, while those that come nearer 
to the netai produce the higher modes. Since the first notes, those named 
proslambanomenos in the figure above where the modes are represented 
[Fig. D.21, p. 156], occur to the reader's left, whereas the last notes, those 
named nete, occur to the reader's right, that mode labeled "Hypermixo­
lydian" will be the highest mode of all, while that labeled "Hypodorian" 
will be the lowest. 

[346] We will trace out the others, with respect to what difference they hold
in relation to each other, beginning from the lowest mode-that is, the
Hypodorian. The mese in the Hypodorian mode, co, stands a tone away
from the mese which, is in the Hypophrygian. This is easily seen thus: if
the written symbol <I> of the Hypophrygian is compared with the mese of
the hypophrygian, co, it is the mese of the Hypodorian, but the lichanos
meson of the Hypophrygian. For <I> and co differ by a tone, which the space
placed between them demonstrates. Likewise the mese of the Hypolydian
exhibits the difference of a tone from that which is the mese of the Hy­
pophrygian, for C, the mese of the Hypolydian, stands at the distance of
a tone from <I>, the lichanos meson in the Hypolydian but the mese in the
Hypophrygian. Likewise the mese of the Hypolydian, C, stands at the
distance of a semitone from the mese of the Dorian. This can be recognized
because a single line, rather than a space, separates the vertical column of
the mese belonging to the Hypolydian from the vertical column of the mese
belonging to the Dorian. It follows that the mese of the Hypodorian stands
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at the distance of a full consonance of the diatessaron from the mese of 
· the Dorian. For w, the mese in the Hypodorian, is the same as w, the
hypate meson in the Dorian; the mese and the hypate meson differ by the
consonance of a. diatessaron in any mode or genus. Likewise the mese of
the Dorian, TI, stands at the distance of a tone from the mese of the
Phrygian, M, for TI, the mese of the Dorian, is the same as the lichanos
meson of the Phrygian. Again the mese of the Phrygian, M, stands at the
distance of a tone from the mese of the Lydian, I, for M, the mese of the
Phrygian, is the lichanos meson of the Lydian. Furthermore, the mese of
the Lydian mode, I, stands at the distance of a semitone from the mese of [347] 

the Mixolydian, H, for one vertical column-that containing the mese of
the Lydian-is not set off by a little space, but by a line, from the other
vertical row-that containing the mese of the Mixolydian. Moreover, the
mese of the Mixolydian, H, to the mese of the Hypermixolydian, r, makes
the difference of a tone, for H, the mese of the Mixolydian, is the same as
the lichanos meson of the Hypermixolydian. It follows that the mese of the
Dorian stands at the distance of a consonance of the diatessaron from the
mese of the Mixolydian. This is proved as follows: the mese of the Dorian,
TI, is the same as the hypate meson of the Mixolydian, TI; in any mode the
hypate meson holds the consonance of a diatessaron in relation to the mese.
Likewise the mese of the Dorian, TI, holds the consonance of the diapente
in relation to the mese of the Hypermixolydian, r. The mese of the Dorian,
TI, is the lichanos hypaton in the Hypermixolydian disposition. In any
mode, if the lichanos hypaton of the diatonic genus is compared with the
mese, it stands at a consonance of the diapente.

The reason for adding an eighth mode, the Hypermixolydian, is evident 
because of the following. Take this consonance of the bis-diapason90 

[Fig. D.23]. 

A B C D E F G H I J K L M N O P 

l I I I I I J I I I I 1 I I I l
A to H holds a consonance of a diapason, for it is joined together by eight 

90. No indication of pitch is given in conjunction with this alphabetical series. The
enumeration of species here may be seen as an abstract demonstration that, given a two­
octave system, one octave segment remains after the seven species have been computed, and 
that this segment may become the basis of an eighth mode. If this series is taken concretely, 
on the other hand, letter A must represent the highest pitch (the nete hyperboleon). In 
Boethius's numbering of species and derivation of the modes, the first species of diapason, 
that between the nete hyperboleon and the mese, becomes the basis for the first mode. Insofar 
as the eighth mode is an octave higher than the Hypodorian, its species should be from the 
mese to the proslambanomenos ( a species intervallically identical with the first species), and 
thus HP would represent the lower octave of the systema teleion. The present sequence of 
species cannot be construed as the traditional numbering of the species, for then the remaining 
octave segment would not correspond to the species of the eighth mode given in Fig. D.19. 
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pitches. Thus, we have said that the first species of diapason is AH, the 

[348] second BI, the third CK, the fourth DL, the fifth EM, the sixth FN, and
the seventh GO. There still remains then HP, which has been added so that
the whole series might be filled out. This then is the eighth mode, which
Ptolemy incorporated at the top. 91 

[349] 

18. How the musical consonances can be discerned
by the ear beyond all doubt

The theory of consonances can be made clear using a simple instru­
ment, and in this way the theory can be learned beyond all doubt. Let a 
rule AD be carefully extended, on which two hemispheres, which the 
Greeks call "magadai," are mounted in such a way that a line extended 
from E on the curved part to B on the rule makes a right angle at that 
point. Likewise the line extended from Fon the curved part to C on the 
rule should repeat the right angle at that point. These hemispheres should 
be uniformly finished in every detail, and others equal to these should be 
prepared for the same purpose. Let a string of uniform consistency be 
stretched over-these points, A, B, C, and D. 

If I wish to discover the character of the consonance of the diatessaron, 
I should do the following. I divide EF-the space from point E, where the 
string touches the hemisphere, to point F, where the string is joined to the 
hemisphere at the other end-into seven parts. I place a point at the fourth 
part of the seven, which is K. Thus EK is a sesquitertian ratio in relation 
to KF. I place a hemisphere equal to the above hemispheres at K and, using 
a plectrum prepared for this purpose, strike EK and KF. If I strike them 
one after the other, the interval of a diatessaron will resound, but if I strike 
both at the same time, I come to know the consonance of the diatessaron.92 

To produce the diapente, I divide the whole into five parts and assign 
three parts to one portion and two to the other. With the hemisphere 
positioned in the manner described above, I weigh consonance or disso­
nance. ,

Should I wish to test the consonance of the diapason, I divide the 

91. This attribution is basically incorrect. Ptolemy indeed reports that some theorists
placed an eighth mode at the top, but he argues against the validity of the eighth mode, since 
its species is identical with that of the Hypodorian (Harmonica 2.10.63.5-7). This linking of 
Ptolemy with an eighth mode is part of theoretical tradition, for Bryennius (Harmonica 1.8) 
stated that while Aristoxenus argued for thirteen modes, Ptolemy argued for eight. Given the 
placement of the mode in Fig. D.21 and the nature of the argument presented here, I suggest 
that Boethius (or his source) cites Ptolemy because of the placement of the mode at the top, 
not for the specific attribution of the eighth mode. 

92. The concept of consonance as simultaneous sounds found in this passage is wholly
consistent with that found earlier in the treatise-e.g., at 1.28 and 4.1. The distinction between 
consonance and interval, the one struck at the same time (simul), the other alternately (al­
terutra), is unique to this passage. 



whole into three parts. When I group them into one part and two parts, 
and strike them at the same time or one after the other, I become ac­
quainted with what is consonant or what is dissonant. 

The triple, which is born through combining consonances, is brought 
about as follows. We partition the whole into four parts, so that the entire 
length of string is divided into three parts and one part. When the hemi­
sphere is positioned after the third part, the dissonance or consonance of 
the triple ratio will be produced93 [Fig. D.24]. 

E K F 

�D 
C 

I 

93. The strong similarity between this chapter and Ptolemy Harmonica 1.8 led Pizzani
("Fonti," pp. 137-38) and Gushee ("Questions," p. 379) to state that it was taken directly 
from Ptolemy. But several marked differences should be noted between Ptolemy and the 
present text. First, Ptolemy's testing of intervals is concise and abstract, whereas in Boethius's 
text both interval and consonance are tested. Second, the notion of striking "at the same 
time," like the distinction between interval and consonance, is absent from Ptolemy. Yet the 
simul percussero [348.26] and simul pulsans [349.7] of this closing chapter of book 4 strongly 
resemble the simul pulsae [301.3] embedded in the text of the opening chapter of book 4 (see 
above, n. 6). Third, Ptolemy tests all ratios of intervals he considers consonant, including 8:3 
(the diapason-plus-diatessaron). Boethius (or his source) tests only the ratios 4:3, 3:2, 2:1, 
and 3:1. The test of 8:3 is conspicuous by its absence, for the Py thagoreans argue that this 
interval is not consonant. These differences link this closing chapter more tightly with the 
foregoing text than with the translation of Ptolemy that follows. 
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[3s11 I. Introduction

After the division of the standard monochord I think we should discuss
those matters about which ancient musical scholars express contradictory 
opinions. 1 Sharp discernment needs to be summoned concerning all these 
things, and that which is purposely omitted from this treatise must be 
supplemented with the aid of ordinary learning. 

Another division can take place in which not only one string is brought 
into use and divided according to the proposed ratios, but eight. A kithara 

1. This sentence signals a shift in direction. Up to this point, the orientation has been
overtly Pythagorean. Theories of Aristoxenus, who disagreed with the Pythagoreans concern­
ing basic principles as well as musical particulars, have been dismissed as fundamentally flawed 
(see 2.31, 3 .1, and 3.3). Throughout the first four books Boethius cited only Ptolemy as an 
authoritative critic of Pythjgorean positions: he acknowledged Ptolemy's tolerance of the 
multiple-superpartient ratio (1.5-6) and contrasted Ptolemy's approach to the ranking of 
consonances with that of the Pythagoreans (1.32); he mentioned Ptolemy's different demon­
stration of the link between specific ratios and consonances (2 .18) and cited Ptolemy's claim 
that the diapason-plus-diatessaron was consonant (2.27). These points of disagreement be­
come the basis of book 5, which ,is based on the first book of Ptolemy's Harmonica. But 
Boethius's fifth book is not a close translation of Ptolemy's work, and may indeed represent 
a translation of a textual tradition no longer extant. Passages in Ptolemy containing theory 
presented in the first four books are highly condensed and paraphrased with no indication 
that the passage is an abridgment ( compare 2.27, where Nicomachus is abridged). While the 
basic premises of Ptolemy's thought are presented, many of the details of Ptolemy's scientific 
approach are deleted. Several theoretical details of Boethius's text are not found in Ptolemy. 
These alterations transform Ptolemy's work into a more arithmetic tract compared with the 
original music treatise. In the following notes, numbers in brackets following references to 
Harmonica indicate page and line numbers in the edition of Ingemar During, Die Harmon­

ielehre des Klaudio Ptolemaios. 



of this kind may also be made, in order that a complete theory of ratios 
might be discerned, set out before the eyes, as it were, in a number of 
strings, however many are necessary. 

2. Concerning the function of harmonics as a discipline:
what the instruments for judgment within harmonics are,
and the extent to which the senses can be trusted

We shall speak about this a little later. 2 Now we must state the function [352]

of harmonics, that discipline concerning which we have filled four books in 
setting out the basic fundamentals. We have deferred the exposition of its 
nature and function until this fifth book. 

Harmonics3 is the faculty4 that ,weighs differences between high and 
low sounds using the sense of hearing and reason. For sense and reason 
are, as it were, particular instruments5 for the faculty of harmonics. The 
sense perceives a thing as indistinct, yet approximate to that which it is; 
reason exercises judgment concerning the whole and searches out ultimate 
differences. So . the sense discovers something confused, yet close to the 
truth, but it receives the whole through reason. Reason itself comes to 
know the whole, even though it receives an indistinct and approximate 
likeness of truth. For sense brings nothing whole to itself, but arrives only 
at an approximation. Reason makes the judgment. 

If, for example, a circle is drawn by hand, the eye may judge it to be 
a true circle, but reason knows that it is by no means what it appears to 
be. This occurs because the sense is concerned with matter, and it grasps 
species in those things that are in flux and imperfect and that are not 
delimited and refined to an exact measurement, just like matter itself is. 
For this reason confusion accompanies the sense. But since matter does not 
impede the mind and reason, �he species discerned by reason is observed 
over and above association with the particular subject. 6 Hence, wholeness 

2. This postponement may dfer to 5.13, but it is more likely that it refers to Ptolemy
Harmonica 2.16. Boethius's translation of that chapter is not extant. 

3. At this point Boethius takes up his paraphrase of Ptolemy, and the remainder of this
chapter is based on Harmonica 1.1. The introduction of the word harmonica ("harmonics") 
reflects the Ptolemaic orientation of the text. The first four books treated musica ("music"), 
one of the four mathematical disciplines preparatory to the study of philosophy; here those 
books are described as introductory to a broader science, that of "harmonics." 

4. Boethius translates Ptolemy's Mvaµu; [During 3. 3] with the Latin facultas [352.4].
"Harmonics," unlike music, is thus not merely a discipline, but a power or capability of the 
mind. 

5. Instrumentum ("instrument") is Boethius's translation of Ptolemy's XQLt'Y)Qtov; the
English cognate "criterion" is helpful in understanding this passage, but "instrument" or 
"tool" reflects the Latin usage. 

6. These sentences linking the senses with matter and affirming the independence of
mind and reason from matter do not appear in Ptolemy's argument. 
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and truth attend reason; moreover, reason amends or fills out that which 
is either mistaken or missing from sense perception. 

Perhaps what the sense, as a kind of simple appraiser, discerns incom­
pletely, even confusedly, and as less than the truth amounts to little as a 
single error. But collected together, such errors are multiplied into a sig-

[353] nificant quantity, and then they come to make a considerable difference.7
If the sense judges two pitches to stand at the interval of a tone, and they
do not; and further, if it estimates that a third pitch stands at the interval
of a tone from one of them, and it is not the whole and true distance of a
tone; and if the sense estimates the difference between the third and a
fourth pitch to be the same, and it also errs in this, and it is not the "
difference of a tone; and if it estimates that a fifth pitch stands at the interval
of a semitone from the fourth one, and it does not judge truly and correctly:
then perhaps each error seems insignificant as a singular instance, but in­
asmuch as the sense was faulty in the first tone, and likewise in the second
and the third, plus the degree to which it was mistaken in the fourth semi­
tone, all these errors, grouped and collected, add up to a cumulative error, 
with the result that the first pitch does not make a consonance of a diapente
with the fifth pitch-which would be the case if the sense had judged the
three tones and the semitone correctly. That which seemed insignificant in
individual tones has, therefore, become significant collected in a conso­
nance.

To see how the sense gathers confused information and by no means 
attains the fullness of reason, let us consider the following. Given a line, 
it is not difficult for the sense to tell what is longer or what is shorter. But 
if the goal is to determine a measure some precise degree larger or smaller, 
the first impression of the sense will not be able to do it, but the clever 
skill of reason will. Or if the goal is to double a given line or to cut it in 
half-granted that this is a little more difficult than casually telling the 
longer from the shorter-perhaps this can be accomplished with the aid of 
sense. But if we are required to triple a proposed line or cut away a third 
part of it, to determiJle a quadruple or to cut back a fourth part, will not 
this be impossible for the sense unless the integrity of reason is brought 
into play? At this point, as the status of reason increases in importance 

[354] through the process, the status of the sense weakens. For if someone is
told to take an eighth part of a proposed line or if he is required to produce
an octuple of the same, he will be compelled to take a half of the total and
a half of the half ( so that a fourth occurs), then a half of the fourth ( so
that an eighth occurs); or he will have to double the whole, then double
the duple so that there is a quadruple, then double the quadruple so that
there is an octuple. Faced with such a multitude of tasks, the sense is

7. The fundamental inadequacy of the hearing in judging intervals precisely is addressed
by Ptolemy [During 4.2-7], but the notion of multiplying mistakes, along with the detailed 
example, is not found in Ptolemy. Compare this passage with 3.1 above [269.19-29]. 



helpless; all its judgment, hasty and superficial, ,falls short of wholeness
and perfection. For this reason the entire judgment is not to be granted to 
the sense of hearing; rather, reason must also play a role. Reason should 
guide and moderate the erring sense, inasmuch as the sense-tottering and 
failing-should be supported, as it were, by a walking stick. 

Just as·each of the arts has certain instruments, some of which, like 
the adze,8 fashion something inexactly, some of which, like the compass, 
reveal what is whole, so also there are two parts to the function of har­
monics: one grasps differences between neighboring pitches by means of 
the sense, the other considers the integral measure and quantity of these 
same differences. 

3. What a harmonic rule is, or what the
Pythagoreans, Aristoxenus, and Ptolemy
posited as the goa/9 of harmonics10

An instrument of this kind-one by means of which differences be­
tween sounds are investigated using some measure of reason-is called a 
"harmonic rule." Among learned scholars there has been considerable dif­
ference of opinion concerning this matter. Those who have followed the 
teachings of the Pythagoreans have claimed that the goal of harmonics is 
to bring all things into conformity with reason. 11 For the sense, so to speak, [355]

plants certain seeds of knowledge, but reason nourishes them to maturity. 12 

Aristoxenus maintained, to the contrary, that reason is a partner, but 
a secondary one-indeed, that all things are delimited through judgment 
of the sense, and that the sense should determine the measure of intervals 
and consonance. 13 

The goal of harmonics is defined in another way by Ptolemy, so that 
there is nothing irreconcilable between the ears and reason. According to 
Ptolemy the harmonic scholar14 directs his activity in such a way that what 
the sense estimates, reason weighs; accordingly, reason searches out ratios 
to which the sense expresses no objection. The goal of every harmonic 

8. The simile of the adze is not found in Ptolemy.
9. "Goal" is a translation of Boethius's intentio, a translation, in tum, of Ptolemy 's

n:g60em;. This usage of intentio stands in contrast with earlier usage, although the notion of 
"tuning up" resonates well with that of "goal," or "objective." (See book 1, n. 46.) 

10. The present chapter is based on Ptolemy Harmonica 1.2.
11. See, e.g., Plutarch De musica 1144F.
12. This metaphor is not found in Ptolemy, but strongly recalls 1.9, where sense per­

ception is described as an "exhortation." 
13. Aristoxenus Harmonica 2.33-34.
14. Following Ptolemy, Boethius introduces the term armonicus ("harmonic scholar")

rather than using musicus as in book 1 (see esp. 1.34). 
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scholar should be to blend these two ,faculties into a concord. 15 Hence 
Ptolemy is quite critical of Aristoxenus and the Pythagoreans in this matter, 
for Aristoxenus does not trust reason at all but only the senses, while the 
Pythagoreans are too little concerned with the senses and too much con­
cerned with the ratios yielded by reason. 

4. The basis of high and low pitch according to
Aristoxenus, the Pythagoreans, and Ptolemy16

AH agree that sound is percussion of the air. 17 The followers of Aris­
toxenus and the Pythagoreans account for the difference between high and 
low pitch by means of contrasting theories. Aristoxenus expresses the judg­
ment that differences between sounds with respect to highness or lowness 
are qualitative. 18 The Pythagoreans, on the other hand, hold that these 
differences are quantitative. 19 Ptolemy appears to side with the Pythago­
reans insofar as he also thinks that the basis for high and low pitch does 
not reside in quality, but rather in quantity, because he holds that more 
compact, thinner bodies emit high pitch, and less compact, very large bod­
ies emit low pitch. At this moment nothing is said concerning the measure 

[356] of tension or slackness, although when something becomes slack, it be­
comes, as it were, less dense and thicker, whereas when it becomes tauter,
it is restore�_ to a more compact condition and is stretched thinner. 20 

5. Ptolemy' s opinion concerning differences between sounds

With these matters set in order, Ptolemy divides differences between
sounds in this manner. Of pitches, some are unison, while others are not. 
Unison pitches are those between which one sound occurs, either high or 
low. Pitches are not unison when one is lower, another higher. Of these 
non-unison pitches, some are such that their difference is not defined by a 
point of distinction between them, for their difference is not discrete, but 

15. Boethius's genenfl rendering of Ptolemy's "goal of harmonics" is accurate, partic­
ularly in the opening sentence of this paragraph [During 5 .14-19]. Howe�er, this particular 
musical metaphor-the blending of sense and reason into a concord-is not found in Ptolemy. 

16. This chapter presents a highly condensed version of Ptolemy Harmonica 2.3. Ptol­
emy does not mention Aristoxenus or the Pythagoreans in his treatme�t of the problem, but 
discusses quality of sound-e.g., tone color and loudness-and establishes that the difference 
between high and low sound is quantitative. 

17. See, e.g., 1.3 above.
18. Although "qualitative" is the antithesis of "quantitative," it is a superficial descrip­

tion of Aristoxenus's theory of pitch (see Aristoxenus Harmonica ·1.10-13). This theory of 
sound is ascribed to Aristoxenus by Boethius, but not by Ptolemy. 

19. See, e.g., the opening of Sectio canonis (JanS. 148-49); compare 4.1 above.
20. This closing statement may represent a concession to Aristoxenus, who held that

tension and relaxation were the "causes" of high and low "quality" of sounds (Harmonica
1.10-13). 



is so drawn from the low to the high that it seems continuous. There are 
other non-unison pitches between which the difference is marked by an 
intervening silence. 21 

Pitches not defined by a point of distinction occur in this manner. Just 
as when a rainbow is observed, the colors are so close to one another that 
no definite line se,parates one color from the other-rather it changes from 
red to yellow, for example, in such a way that continuous mutation into the 
following color occurs with no clearly defined median falling between 
them-so also this may often occur in pitches. If someone strikes a string 

- and-while it is sounding-tightens it, it happens that at first the pulsation
is lower, whereas when it is tightened, the pitch becomes sharper, and the
sounding is continuous between the low pitch and the high.22 

6. Which pitches are appropriate for harmony23

Thus some non-unison pitches are continuous, others discrete. Con­
tinuous pitches are such that the difference between them is joined by a [357)

continuous line, and the high pitch-or the low-does not maintain a 
clearly defined position. Discrete pitches, on the other hand, have their 
own positions, just as unmixed colors do, between which a difference is 
perceived by virtue of a clearly established position. 

Non-unison24 pitches that are continuous are not considered by the 
faculty of harmonics, for they are dissimilar from each other and yield no 
single entity of sound. Discrete pitches, on the other hand, are subject to 
the harmonic discipline, for the difference between dissimilar pitches sep­
arated by an interval can be comprehended; such pitches, which, when 
joined together, can make a melody are called tµµEA��- Those that cannot 
make a melody when joined are called txµEA��-

7. What number of rqtios the Pythagoreans proposed

Those pitches are called consonant that make intermingled and pleas­
ant sounds when joined together, while those are dissonant which do not. 

21. The first paragraph of this chapter is loosely related to the first part of Ptolemy
Harmonica 1.4 [During 9.29-10.5]. 

22. This second paragraph is a slightly expanded paraphrase of the second part of
Ptolemy Harmonica 1.4. [During 10.6-9]. Although Boethius elaborates on Ptolemy's com­
parison of continuous sound to a rainbow, he omits Ptolemy's comparisons of low sound of 
the continuous kind to the bellow of an ox and high sound of this kind to the howl of a wolf 
[During 10.9-11]. 

23. This chapter is a paraphrase of Ptolemy Harmonica 1.4 [During 10.11-25], except
for the last sentence [During 10.25-28], which forms the beginning of the following chapter 
of Boethius. Concerning continuous and disjunct pitches, see above, 1.12. 

24. Boethius's text here reads non aequisonae [257.5]; it should read non unisonae.
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This represents the judgment of Ptolemy concerning the different kinds of 
sounds. 

At this point it seems that we should discuss how he disagrees with 
others concerning the disposition of consonances.25 

The Pythagoreans held that the consonances of the diapente and the 
diatessaron were simple consonances, and from these joined together they 
formed one consonance of the diapason. There are, moreover, the diapente­
plus-diapason and the bisa.dispason, the former in triple, the latter in quad­
ruple ratio. But they did not consider the diapason-plus-diatessaron to be 
a consonance, on the grounds that it does not fall among superparticular 
or multiple comparisons, but among the multiple-superpartient. Its ratio of 
pitches is 8:3, for if someone were to place a 4 in the middle of these, he 
would make these terms: 8:4:3. Of these 8:4 yields the consonance of a 
diapason, 4:3 that of a diatessaron. The ratio 8:3 is situated in the multiple­
superpartient class of inequality. One should know what a multiple-super-

[358] partient comparison is from the arithmetic books and the things we dis­
cussed in the second book of this work.26 

The Pythagoreans posit consonances in the multiple and the super­
particular classes, as was discussed in the second and fourth books, but 
they dissociate consonances from the superpaitient and from the multiple­
superpartient classes. One should look in the second and fourth books of 
this treatise on the fundamentals of music to discover how the Pythagoreans 
associate the diapason with the duple, the diatessaron with the sesquiter­
tian, and the diapente with the sesquialter. 27 

8. Ptolemy' s criticism of the Pythagoreans with respect
to the number of ratios28

Ptolemy reproves the Pythagoreans and rejects the proof that we have
expounded in previoos books by which, through various means, they as­
sociate the diapente with the sesquialter and the diatessaron with the ses­
quitertian but relate no consonances whatsoever to other superparticular 
ratios, even though these are of the same class. 

25. The remainder of this chapter is an abridgment of Ptolemy Harmonica 1.5. The
Pythagorean position has been presented thoroughly in the first four books. 

26. See Arith. 1.31 and above, 2.4.
27. Concerning the disposition of consonances by the Pythagoreans (Nicomachus, Eu­

bulides, and Hippasus), see 2.18-20. Concerning the association of certain consonances with 
certain ratios, see 2.21-27 and 4.2. 

28. In this chapter and the two that follow, Boethius reorganizes and paraphrases Ptol­
emy Harmonica 1.6, albeit omitting many details of Ptolemy's arguments. The present chapter 
is a translation of a short passage from the middle of Ptolemy's chapter [During 13.23-14.2]. 



9. Demonstration according to Ptolemy that the diapason­
plus-diatessaron is a consonance29

. Ptolemy proves that a particular consonance is made from the diapa­
son-plus-diatessaron in this manner. The consonance of the diapason pro­
duces a conjunction of pitch such that the string seems to be one and the 
same . Even the Pythagoreans agree on this point. For this reason, if some 
consonance is added to the diapason, it is preserved whole and inviolate, 
as though the consonance added to the consonance of the diapason were [359]
added to only one string. 

Take the consonance of the diapason contained between the hypate 
meson and the nete diezeugmenon. These two combine and are united 
together in sound so that one pitch, as if produced from one string and not 
mixed from two, strikes the hearing. If we joined any consonance to this 
consonance of the diapason, its consonance would be preserved intact, 
because it would be joined as though it proceeded from only one sound 
and one string. If two upper diatessarons are joined, one to the hypate 
meson and one to the nete diezeugmenon-the nete hyperboleon to the 
nete diezeugmenon and the mese to the hypate meson-the two extremes 
will .sound consonant with each other. Moreover, the mese will sound con­
sonant with the nete diezeugmenon, as will the mese with the hypate me-
son; likewise, the nete hyperboleon will sound consonant with the nete 
diezeugmenon and also with the hypate meson. Furthermore, if the two 
lower com�,onances of the diatessaron are tuned, one between the hypate 
hypaton and the hypate meson, the other between the paramese and the 
nete diezeug,nenon, the hypate hypaton will sound consonant with the by-
pate meson and the nete diezeugmenon, and the paramese will sound con­
sonant with the nete diezeugmenon and the hypate meson, but in such a 
manner that the lower note maintains a consonance of the diatessaron with 
that closest to it, but a ·consonance of the diatessaron-plus-diapason with 
that farthest from it. The hypate hypaton forms the diatessaron with the 
hypate meson, a diatessaron-plus-diapason with the nete diezeugmenon. [360]

Likewise, the nete hyperbo]con makes a consonance of the diatessaron 
above with that clQsest to it, the nete diezeugmenon, but a consonance of 
the diatessaron-plus-diapason with the hypate meson. 

I o. The property of the consonance of the diapason30

Ptolemy argues that this occurs because the diapason is almost like a 
single pitch, and that it forms such a consonance by creating, as it were, a 

29. The basic contents of this chapter follow the opening argument of Ptolemy Har­

monica 1.6 [During 13.1-23], but the references to specific musical notes, however, are not 
found in Ptolemy. 

30. This chapter is based on a brief remark of Ptolemy in Harmonica 1.6 comparing
the diapason with the number 10 [During 13.6-7). The expansion of the comparison and the 
recapitulation of Ptolemy's theory that concludes this chapter are not found in Harmonica.
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single sound. It is like the number 10, which retains its character whole 
and inviolate if some number within it is added to it. This does not happen 
with other numbers, however, and so it is with this consonance. For if you 
add 2 to 3, you forthwith make 5, and the species of the number has been 
changed. But if you add the same to 10, you will make 12, and the 2 is 
preserved in conjunction with the 10. The same applies to the number 3 
and to others. 

The consonance of the diapason adds another consonance to itself in 
the same way. It retains its consonant quality and does not change, nor 
does it yield something dissonant from something consonant. So just as the 
consonance of a diapente, joined-in triple ratio, to be sure-to the con­
sonance of a diapason, maintains its consonance as the diapason-plus­
diapente, so too the consonance of the diatessaron joined to that of the 
diapason yields another consonance, and this becomes-according to Ptol­
emy-the addition of one further consonance, the diapason-plus-diatessa­
ron, established in the multiple-superpartient class of inequality. Its ratio 
is the duple-superbipartient, 8:3, for eight contains three twice, plus two 
of its parts-that is, two unities. 

r r. The manner in which Ptolemy set out consonances 

Ptolemy also differs from the Pythagoreans in his method for searching 
out ratios and numbers of consonances. This, according to Ptolemy, is their 
order.31 

He holds that pitches are either unison or non-unison with respect to 
each other. Of non-unison pitches, 32 some are equison, 33 some are conso­
nant, some are melodic, some are dissonant, and some are nonmelodic. 

Unison pitches are those which, struck at the same time, yield one and 
the same sound.34 

31. This chapter and the next constitute what in Boethius's view is the Ptolemaic reply
to Nicomachus's evaluation and classification of consonances, as found in 1.32 and 2.20. The 
basis of these chapters islPtolemy Harmonica l. 7, but Boethius also draws definitions from 
Harmonica 1.4 in setting out Ptolemy's basic definitions. Some compromise of Ptolemy's 
position inevitably results from Boethius's conflation of different parts of his source (see below, 
n. 32). The most important aspects of these chapters as far as Boethius is concerned are the
rationale for associating intervals with ratios and the implicit evaluation of intervals that
results. The definition and classification of pitches is a means to that end.

32. Boethius here conflates two passages by bringing the terms "unison," "dissonant,"
and "nonmelodic," from Harmonica 1.4, where Ptolemy is discussing pitches (<j>86yym), into 
the definitions of Harmonica l. 7, where Ptolemy is working toward a classification of intervals 
(btaoteµata) which can be used within sets of pitches. Boethius's use of the term "pitches" 
to the exclusion of the term "intervals" compromises the careful distinctions made by Ptolemy. 

33. "Equison" is a translation for aequisonus, Boethius's translation of Ptolemy's
6µ6<j>wvo�. We have thereby created a word parallel to "unison," the English for unisonus. 

34. Ptolemy defines unison pitches (Harmonica 1.4 [During 5.1-2]) as those which do
not change with respect to tension. This definition is appropriate, since his term for unison is 



171 

Equison pitches are those which, struck at the same time,35 yield one
and an apparently simple sound from two-for example, the diapason and 
its double, the bis-diapason. 

Consonant pitches are those that give a composite, intermingled, but 
nevertheless pleasant, sound-for example, the diapente and the diates­
saron.36

Melodic pitches are any of those that are not consonant but can never­
theless be properly fitted to melody-for example, those which join con­
sonances together. 37

Dissonant pitches are those that do not mix sounds together and that 
affect the senses unpleasantly. 38

Nonmelodic pitches are those that are not acceptable for joining con­
sonances together. 39 (We will discuss these a little later in the division of
the tetrachord. 40) 

Since equison pitches are most closely associated with identical 
pitches, it is necessary that the numerical inequality closest to equality be 
brought into relation with equal numbers. 41 The duple ratio is that directly 
next to numerical equality, for it is the first species of the multiple class, 
and the larger number-insofar as it goes beyond the smaller-exceeds the 
smaller by a quantity equal to the smaller number itself. For example, two 
exceeds one by one, which is equal to unity itself. The duple ratio is there­
fore rightly fitted to equison pitches-that is, to the diapason, while the 
bis-diapaso·h is found in twice the duple-that is, the quadruple. 

too1:6vo�. The definition given by Boethius is not found in Ptolemy. It is significant that the 
two terms for unison and equison in Greek-too,:6vo� and 6µ6<j>wvo�-do not share the same 
root (sonus) as they do in Latin-unisonus and aequisonus. 

35. This definition paraphrases Ptolemy's from Harmonica 1.7 [Diiring 15.10-12], al­
though the phrase "struck at the same time" is not found in Ptolemy. Concerning this phrase 
(simul pulsae), see book 1, n. 130; book 4, n. 6; and below, n. 50. 

36. Ptolemy gives only examples of consonances in Harmonica 1.7 [Diiring 15.12-15];
the definition given here seems to be a paraphrase of Harmonica 1.4 [Diiring 10.25-27]. 

37. Ptolemy's definition of melodic (tµµeA��) pitches is found in Harmonica 1.4 [Diiring
10.23-25]. Ptolemy gives examples of1melodic intervals only in Harmonica 1.7 [Diiring 15.14-
15]. He defines these pitches as "those which, placed next to each other, please the hearing." 
While Boethius's definition cannot be called a translation of either passage, it is consistent 
with both. 

38. Ptolemy's definition of dissonant pitches occurs in Harmonica 1.4 [Diiring 10.27-
28], as a negative corollary of his definition of consonant pitches. The present definition 
functions in the same way in relation to the definition of consonant pitches above. 

39. Ptolemy's definition of nonmelodic (txµEA��) pitches is found in Harmonica 1.4
[Diiring 10.15], as a negative corollary of his definition of melodic pitches, and does not 
include any phrase such as "acceptable for joining consonances together." 

40. This reference seems to apply to the use of melodic intervals in divisions of tetra­
chords (because they please the ear) and the rejection of nonmelodic intervals. See, e.g., 
Ptolemy's criticisms of Archytas in 5.18. These intervals would have been discussed further, 
presumably, in chaps. 20-30. 

41. The concluding section of this chapter, linking intervals with specific ratios, para­
phrases Ptolemy Harmonica 1.7 [Diiring 15.18-16.21]. 
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The ratios that divide the duple ratio-the first and largest of the 
superparticular class-should be assigned to those consonances that divide 

[362] the equison diapason. Thus it follows that the diapente should be associated
with the sesquialter ratio, the diatessaron with the sesquitertian.

These consonant intervals form other consonances when joined to
equison intervals-for example, the diapente-plus-diapason in the triple
ratio and the diatessaron-plus-diapason in the ratio 8:3.

Melodic pitches are those that divide the diapente and the diatessaron,
like the tone and those other ratios which we shall discuss a little later in
the division of tetrachords. These are the simple parts of tetrachords.

I 2. Which intervals are equison, which are consonant, 
and which are melodic42

The diapason and the bis-diapason are equison, since, by virtue of 
their proper mixture and blend, a sound is produced that seems single and 
simple. The first ratios of the superparticular class are consonant: the ses­
quialter and the sesquitertian, or the diapente and the diatessaron. The 
diapason-plus-diapente and the diapason-plus-diatessaron are consonant 
also; these are combined and united out of equison and consonant intervals. 
The remaining intervals that can be placed within these consonances are 
melodic; the tone, for example, is the difference between the diatessaron 
and the diapente. 

Just as equison intervals are brought together from consonant inter­
vals-for example, the diapason from the diatessaron and the diapente­
so consonant intervals are brought together from those called melodic­
for example, the diatessaron and diapente from whole tones and from other 
ratios that we will discuss later. 43 

But in order to grasp how the theory of all these things can be brought 
together, one should tjurn to that place at the close of the fourth book where 
we described a string being stretched out over hemispheres. 44 In that place 

[363] one discerns the equison diapason and bis-diapason, the simple conso­
nances of the diapente and the diatessaron, the composite consonances of
the dfapason-plus-diapente and the diapason-plus-diatessaron, and the me­
lodic sounds consisting of the difference of a whole tone.

42. The first two paragraphs of this chapter follow the summary found at the conclusion
of Ptolemy Harmonica 1.7 [Dilring 16.21-29]. 

43. This reference would apply to chaps. 20-30 of this book.
44. See above, 4.18. This reference to the closing chapter of book 4 represents, for

Boethius, the theory presented in Ptolemy Harmonica 1.8, a chapter describing tests of in­
tervals on an instrument identical to that described earlier by Boethius. But that chapter does 
not test the diapason-plus-diatessaron or the bis-diapason as. Boethius's text implies. 
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13. How Aristoxenus considered intervals45

The opinion of Aristoxenus concerning these matters should be dis­
cussed briefly. Since he attached little value to reason but yielded to aural 
judgment, he does not indicate numbei;s for pitches as a means of obtaining 
their ratios. Instead, he estimates the differences between them, not to 
inquire into pitches per se but rather the differences between them. 46 Very 
incautiously he considered that he knew the differences between pitches 
for which he had established no magnitude or measure. Consequently he 
proposed that the diatessaron consists of two tones and a semitone,47 the 
diapente of three tones and a semitone, and the diapason of six tones, all 
of which was demonstrated to be impossible in the above books.48 

14. Diagram of an octachord demonstrating that the
diapason is less than six tones49

Ptolemy teaches that the interval of a diapason falls within six tones
through division of a certain octachord, as in the following. 

Eight strings should be set out under tension: A, B, C, D, E, F, G, 
and H. Let AK form a sesquioctave ratio in relation to BL, likewise BL 
in relation to CM, likewise CM in relation to DN, likewise DN in relation 
to EX; likewise EX in relation to FO, and likewise FO in relation to GP. [364] 

These will, therefore represent six whole tones. Then let the string H be 
divided in the middle, at R, and let AK be the duple of HR. Therefore, 
when AK and HR are struck at the same time, they should sound the 
consonance of the e.quison diapason. If, however, GP is struck, it will always 
be a little higher than HR; because of this, six tones surpass the consonance 
of a diapason. If AK and GP, being struck together,50 did sound the con­
sonance of a diapason, the consonance of the diapason would consist of six 
whole tones. If these do not form a consonance, whereas AK and HR do, 
and if HR were higher than GP, then the consonance of the diapason would 
exceed six whole tones. But id this case, since AK and HR form the con-

45. This chapter compresses the exposition of Aristoxenian theory presented by Ptolemy
Harmonica 1.9-10. Boethius evidently saw no need to translate these chapters at length 
because he had already offered similar arguments and criticisms in books 2 and 3. 

46. Aristoxenus Harmonica 1.15.
47. By "semitone" Aristoxenus understands "half of a tone," and thus it follows that a

diapason consists of six tones (see above, 3.1). 
48. See above, 2.31 and 3.3. •
49. This chapter reports the basic theory found in Ptolemy Harmonica 1.11, although

many subtle points of Ptolemy's argument are missing in Boethius's paraphrase, as is the 
whole discussion of relations between thicknesses and lengths of strings and their pitches. 

50. The words "struck together" (pulsae . . . simul [364.3]) in this sentence do not
come from Ptolemy's text; rather they echo language about consonance found in 1.28 (see 
book 1, n. 130) and 4.1 (see book 4, n. 6); see also above, n. 35. 
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sonance and the same HR is discovered to be lower than GP, it is not 
possible that six whole tones exceed the consonance of a diapason. 

In this manner it can be established, using the sense of hearing, that 
the consonance of the diapason falls short of six whole tones; therefore the 
error of Aristoxenus is incontestably demonstrated [Fig. E.1]. 
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I 5. The consonance of the diatessaron is contained 
within a tetrachord 51 

[365] At this time the division of tetrachords should be discussed. The con-
sonance of the diatessaron is formed from four strings and, in fact, is called
"diatessaron" for that reason. Therefore, to make a tetrachord, two outer
strings sounding the consonance of a diatessaron are set in place, and two
other strings are situated between them, which, in turn, form three ratios
with themselves and .the outermost strings.

16. How Aristoxenus divides the tone and· the genera,
and a· diagram of his division52

Aristoxenus divides the diatessaron into three genera using the follow­
ing scheme. 53 He divides the tone into two parts and calls each part a 

51. This chapter serves as a transition to the discussion of the division of tetrachords
that follows. It thus functions like the opening of Ptolemy Harmonica 1.12 [During 28.15-
29.11]. But Boethius's text omits significant technical considerations found in Ptolemy's text, 
not least the discussion of pyknon in relation to the enharmonic and chromatic genera and 
apyknon in relation to the diatonic, which is a particularly unfortunate omission. 
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"semitone." He divides the tone into three parts and calls each third the 
"soft chromatic diesis." He divides the tone into four parts, and this

f

ourth 
part plus its own half-that is, an eighth part of the whole-he calls the 
"hemiolic chromatic diesis." 

Since, according to Aristoxenus, these parts of the tone are so consti­
tuted, and since, according to him, the division of genera is twofold, one 
being softer, the other sharper, the enharmonic genus represents the softer, 
while the diatonic represents the sharper. The chromatic occupies a place 
between these, participating in sharpness and softness. According to this 
sequence, then, six degrees of intermingled genera come into being: one 
enharmonic, three chromatic-the soft chromatic, the hemiolic chromatic, 
and the tonic chromatic-and two diatonic-soft and sharp. The division 
of all these, according to Aristoxenus, is as follows. 

It has already been established that the fourth part of a tone is named 
"enharmonic diesis," and that Aristoxenus does not set out pitches in ratios, 
but rather measures the interval and the difference between pitches. Thus, 
according to Aristoxenus, the tone consists of 12 unities,54 and three of 
these represent a fourth part of a tone, the enharmonic diesis. 

Since the consonance of the diatessaron is joined together from two [366] 

tones and a semitone, the whole of a diatessaron will be made from twice 
12 plus 6. But since, as often happens, we wish to deduce parts of tones 
as small as eighths, we should arrive at these eighths as discrete parts, 
rather than as numbers which are not whole. For this reason the whole of 
a diatessaron should be 60, the tone 24, the semitone 12, the fourth part 
of a tone, called "enharmonic diesis ," 6, and the eighth part of a tone 3. 
When an eighth part of a tone is joined to a fourth, thereby producing the 
hemiolic chromatic diesis, 6 is added to 3, making 9. 

Having set out the three genera-enharmonic, chromatic, and dia­
tonic-according to these principles, Aristoxenus thought that they shared 
certain properties such that some were compact and others were not. Com­
pact genera are those in which the two lower ratios do not surpass in size 
the one ratio positioned just#above them in pitch; noncompact are those 

52. Boethius's principal source for the content of this chapter is Ptolemy Harmonica
1.12 [During 29.11-30.2]. See below, n. 54. 

53. The extant passages of Aristoxenus treating genera are Harmonica 1.21-27 and
2.46-52. For a review of these passages see R. P. Winnington-Ingram, "Aristoxenus and the 
Intervals of Greek Music," Classical Quarterly 26 (1932): 195-208. 

54. The extant passages of Aristoxenus treating divisions of genera assign no specific
numerical values to the tone or other intervals. In Ptolemy, the tone is immediately assigned 
the number 24 [During 29.22], and no mention is made of the number 12. The tradition of 
12 as the value of the tone can be documented in chapter 7 (JanS. 192.13) of Cleonides 
Eisagoge harmonica (JanS. 179-207), a treatise in the Aristoxenian tradition. There is no 
evidence, however, that Boethius knew the treatise of Cleonides. This sentence in Boethius 
and the paragraph that follows cannot be accounted for by the extant textual tradition of 
Ptolemy; they may represent a gloss in Boethius's source which he incorporated into the text, 
or they may represent a textual tradition of Ptolemy no longer extant. 
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in which two ratios can surpass the one remaining. The enharmonic and 
chromatic are compact, the diatonic is noncompact. 55 

Accordingly, following Aristoxenus, the enharmonic genus is divided 
as follows: 6, 6, 48. In this way a fourth part of a tone, called the "enhar­
monic diesis," falls between the lowest string and that next to the lowest. 
This is because a tone has been established as 24 unities. Likewise the 
second interval, that between the second from the lowest string and the 
third, is the same fourth part of a tone, 6. The remainder, that which is 
left from 60, which forms the whole of the ratio,56 is 48, placed between 
the third from the lowest string and the fourth and highest. And the two 
ratios found in the lowest position, 6 and 6, do not surpass the one re­
maining, 48; placed in the highest position. 

The soft chromatic genus yields the division 8, 8, 44. In this way 8 and 
8 represent thirds of tones. For the tone, as has been said, consists of 24 
unities, and a third of a tone is called the "soft chromatic diesis." 

[367) The diatessaron of the hemiolic chromatic genus is divided 9, 9, 42. 
For the hemiolic chromatic diesis is an eighth part of a tone along with a 
fourth-that is, 3 along with 6 parts of 24. 

The partition of the tonic chromatic genus, following Aristoxenus, is 
as follows: 12, 12, 36. In this way it sets down two individual semitones 
plus that which remains in the last interval. And in all of these chromatic 

, genera, the two ratios which are close to the lower string do not surpass in 
magnitude the remaining ratio, that found in the highest position. These 
divisions are, as has been said, compact genera. Indeed, the enharmonic 
and the chromatic are the compact genera. 

The diatonic division itself is also twofold. The division of the soft 
diatonic takes place in this way: 12, 18, 30. In this way 12 represents a 
semitone, 18 a semitone plus a fourth part of a tone, and 30 forms the 
remainder. Now 18 plus 12 make 30, and thus these are not surpassed by 
that part which remains. 

The division of the sharp diatonic genus is such that it contains a 
semitone plus two wifole tones-that is, 12, 24, 24. Now the sum of 24 plus 

55. "Compact" and "noncompact" are translations of Boethius's spissus and non spis­
sus, which in turn translate the Greek terms nuxv6; and anuxvo;, which are very significant 
in the tetrachord divisions of both Aristoxenus and Ptolemy. Ptolemy presented these terms 
in his chapter setting out the basic principles of tetrachord division (Harmonica 1.12), but 
Boethius failed to include this discussion in his paraphrase (see above, n. 51). 

56. In the above definitions of compact and ·noncompact genera Ptolemy does use the
word "ratio" (Myo;) when referring to. the lowest two intervals of genera [During 29.7-8]; 
but thereafter, when discussing the structure of tetrachords according to Aristoxenus, he 
carefully uses the terms "interval" (btaatriµa [During 29.20, 26-27, 29, 32]). It is, at best, 
imprecise to use the word "ratio" (proportio [e.g., 366.26, 27]) in reference to an interval 
described in Aristoxenus's terms. This "imprecision" is not Ptolemy's but Boethius's or the 
latter's source. 
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12 (36) is not surpassed by the remaining part, the one in the highest 
position, but rather surpasses them. 

This, then, is the division of tetrachords according to Aristoxenus, 
which are shown in the following diagram [Fig. E.2]. [368] 
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17. How Archytas divides tetrachords, and
a diagram of the same57
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Archytas, who determined all things by reason, not only neglected to
use the sense of hearing in establishing the primary consonances, but even 
held rigidly to reason in the division of tetrachords. But he did so in such 
a way that he neither effectively worked out what he sought nor set forth 
a scheme consistent with the sense of hearing. 

He held that there were three genera: the enharmonic, the chromatic, 
and the diatonic. In these he set down the same lowest and highest sounds, 
making 2,016 the lowest sound in all genera, and 1,512 the highest. He 
then placed 1,944 as the string next to the lowest in the three genera, 2,016 
in relation to 1,944 holding the ratio 28:27. 

Following this, he set out, in the enharmonic genus, the string below 
the highest one, the one third from the lowest. This one should be 1,890, 
which is joined to 1,944 by tlfe ratio 36:35. This same 1,890 is set in the [369]

sesquiquartan ratio in relation to the highest string, 1,512. 
In the diatonic genus he placed the string below the highest-the one 

third from the lowest-at 1,701, which is joined to 1,944 by the sesqui­
septimal ratio. The same 1,701 forms a sesquioctave with the highest term, 
1,512. 

In the chromatic genus he placed a string third from the lowest-or 
second from the highest-holding the ratio 256:243 in relation to 1,701, 
the second string in the diatonic genus; this term is 1,792, placed second 
from the highest. And the note second from the highest in the diatonic 

57. This chapter is based on Ptolemy Harmonica 1.13; Ptolemy's text and Boethius's
paraphrase are the only extant sources of Archytas's tetrachord division. 
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genus, 1,701, to the note second from the highest in the chromatic genus, 
1,792, contains the ratio of 256:243. 

The following diagram [Fig. E.3] shows the form of these tetrachords 
divided according to the opinion of Archytas. 
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18. How Ptolemy criticized the division of tetrachords
by both Aristoxenus and Archytas58

Ptolemy criticized both of these divisions of tetrachords. He faulted
[370] Archytas first of all because the second to highest string in the chromatic

genus, 1,792, forms a superparticular ratio with neither the term above it,
" 1,512, nor the term below it, 1,944-even though Archytas held superpar­

ticular ratios in such esteem that he accepted them as the theoretical basis 
of consonances. He faulted him further because the sense of hearing grasps 
the first ratio from the lowest string in the chromatic genus as larger than 
Archytas would make it; for Archytas made it the ratio 28:27 in the chro­
matic genus, 2,016:1,944, while it should be 22:21 according to the custom­
ary ordering of pitches in the chromatic genus.59 Like�ise that ratio in the 
enharmonic genus-the one that the first from the lowest maintains ac­
cording to Archytas's division-is such that it should be much smaller than 
it is found to be in t4e other genera, whereas he made it equal to that in 
the other genera, for he placed the ratio 28:27 first from the lowest in all 
three genera. 

Ptolemy reproached Aristoxenus for placing the first and second ratios 
in the soft and hemiolic chromatic genera so close to the lowest string that 
the sense of hearing can distinguish no difference between them. For 8 
represents the first ratio in the soft chromatic division of Aristoxenus, 9 in 
the hemiolic chromatic genus. But 8 and 9 are separated by unity. The total 

58. This chapter is based on Ptolemy Harmonica 1.14.
59. Although Ptolemy criticizes Archytas for making the first interval in the chromatic

genus too small [During 32.4-7), the ratio 22:21 is not found in Ptolemy. Boethius's source 
for this ratio is unknown. Boethius omits Ptolemy's objection [During 32.7-11) that the second 
interval of Archytas's chromatic genus is smaller than the lowest interval and is nonmelodic. 
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tone consists of 24 unities according to Aristoxenus's thesis, of which unity 
is a 1/24 part. Therefore the first ratios from the lowest strings in the soft 
and hemiolic chromatic genera are separated from each other by 1/24 part [371] 
of a tone, which cannot possibly be perceived by the hearing because the 
difference is too small. Ptolemy rebuked Aristoxenus further because he 
made only two divisions of the diatonic genus ( dividing it into soft and 
sharp), whereas other species of diatonic genera could also be discovered. 60 

19. The manner in which Ptolemy said the division of
tetrachords should be accomplished 61

Ptolemy divided tetrachords according to a different scheme.
He began with the principle that the pitches between the two outer

sounds should be placed in such a way that they progress according to 
superparticular ratios. These ratios are nonetheless unequal, for a super­
particular ratio cannot be divided equally. 

Moreover, the division should be such that every ratio that is made in 
relation to the lowest pitch should be smaller than those associated with 
the other three pitches. 

The divisions that we call "compact" ought to be such that the two 
ratios which are next to each other at the lower end should be smaller than 
the ratio that remains at the top. But in the "noncompact" divisions-for 
exampl�, in the diatonic genera, nowhere are two ratios smaller than one. 

60. Boethius does not report Ptolemy's last two criticisms of Aristoxenus [During 32.23-
27]-viz:, that Aristoxenus makes the two intervals within his pyknon equal, and that the 
lowest intervals in the sharp diatonic division and the tonic chromatic division are the same. 

61. This chapter abstracts three basic principles of tetrachord division from Ptolemy
Harmonica 1.15: viz., that all ratios.in the division should be superparticular [During 33.5-
11], that the lowest ratio should be the smallest [During 33.22-24], and that the highest 
interval in compact divisions should be larger than the sum of the two lower intervals [During 
33.24-26], whereas no interval in a noncompact division should be larger than the two re­
maining intervals [During 33.26-27]. Nevertheless, the major portion of Ptolemy's text is not 
included in Boethius's paraphrase. 
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APPENDIX I 

Chapters 20-30 of Book 5 

The text of the final 11 chapters of book 5 is not extant, but the titles for 
these chapters have been preserved in all the control manuscripts which 
preserve the earlier chapters of book 5 except P. The contents of these 
chapters can be reconstructed on the basis of Boethius'� extant text and 
the last two chapters of Ptolemy's first book. This appendix thus presents 
Boethius's titles for the final chapters of book 5, followed by an estimation 
of what each chapter would have contained. The summaries include only 
material which is indicated in the title; it is impossible to determine the 
extent to which Boethius would have included other theoretical details 
found in Ptolemy's closing chapters. 

20. How inequality of ratios is made from equality

Ptolemy's Harmonica contains no discussion of ratios proceeding from
equality ;  the contents of this chapter may have reviewed the principles set 
out in 2. 7 above. Multiple and superparticular ratios are the first departures 
from equality, and Ptolemy, like the Pythagoreans, assigns particular im­
portance to the first two classes. But Ptolemy, unlike the Pythagoreans, 
carries this value into the division of tetrachords by requiring that all me­
lo�ic i�tervals within tetrachords be based on superparticular ratios. 

2 I. How Ptolemy divided the diatessaron into two parts 

Ptolemy Harmonica 1.15 [During 33.27-34.4]. Ptolemy divides the ra­
tio 4:3 into as many pairs of superparticular ratios as possible: 5:4 and 
16:15; 6:5 and 10:9; and 7:6 and 8:7. 

[350]
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[3s11 22. Which genera are compact and which are not; 
and how Ptolemy adapts ratios to the division of 
the enharmonic genus 

Ptolemy Harmonica 1.15 [Di.iring 34.5-14]. Compact genera are those 
that take the larger ratios cited in 5 .21 as the highest interval in each 
tetrachord-that is, 5:4, 6:5, and 7:6-while they derive the lowest two 
intervals within the smaller ratios-that is, 16:15, 10:9, and 8:7. The 
smaller, lower intervals are divided into three terms (just as tetrachords are 
divided into three), and two superparticular ratios, which are only approx­
imately equal, are used to form the tetrachord. 

Ptolemy Harmonica 1.15 [Di.iring 35 .13-18]. Noncorilpact genera are 
those that use the smaller ratios from 5.21 above as the highest intervals 
in each tetrachord-that is, 16:15, 10:9, and 8:7. The larger ratios are 
distributed according to the same principles.as above-that is, by dividing 
the larger ratios into two superparticular ratios. 

Ptolemy Harmonica 1.15 [Di.iring 34.14-21]. The numbers 15 and 16 
are multiplied by 3, making 45 and 48; between these fall 46 and 47, with 
equal differences. Since 47 does not form a superparticular ratio with both 
45 and 48, it is discarded. The ratio between 48 and 46 equals 24:23. This 
ratio is joined with 46:45 and 5:4, and the resulting complete tetrachord is 
as follows: 5:4, 24:23, and 46:45. 

23. Ptolemy's division of the soft chromatic genus

Ptolemy Harmonica 1.15 [Di.iring 34.21-27]. The numbers 9 and 10
are multiplied by 3, making 27 and 30; between these fall 28 and 29, with 
equal differences. Since 29 does not form a superparticular ratio with both 
27 and 30, it is discarded. The ratio between 30 and 28 equals 15:14. This 
ratio is joined with 28:27 and 6:5, and the completed tetrachord is as fol­
lows: 6:5, 15:14, and 28:27. 

24. Ptolemy' s division of the sharp chromatic genus

Ptolemy Harmonica 1.15 [Di.iring 34.27-33]. The numbers 7 and 8 are
multiplied by 3, making 21 and 24; between these fall 22 and 23, with equal 
differences. Since 23 does not form a superparticular ratio with both 21 
and 24, it is discarded. The ratio between 24 and 22 equals 12:11. This 
ratio is joined with 22:21 and 7:6 and the completed tetrachord has the 
ratios 7:6, 12:11, and 22:21. 



25. Disposition of Ptolemy' s compact genera
with numbers and ratios

Ptolemy Harmonica 1.15 [During 35.3-12]. Ptolemy computes the
whole numbers containing the ratios for each compact division, as follows: 

Enharmonic (5:4, 24:23, and 46:45): 106, 260:132, 825:138, 600:141, 680 
Soft chromatic (6:5, 15:14, and 28:27): 106, 260:127, 512:132, 620:141, 680 
Sharp chromatic (7:6, 12:11, and 22:21): 106, 260:123, 970:135, 240:141, 680 

26. Ptolemy's division of the soft diatonic genus

Ptolemy Harmonica 1.15 [During 35.18-36.6] begins the exposition of
noncompact genera with the soft diatonic genus. One cannot create a non­
compact division using the ratio 16:15 as the highest interval, because it 
cannot combine with the ratios derived from 5:4 (which would be 7:6 and 
15:14) in such a way that the smallest ratio would be in the lowest position 
(see above, 5:19 and n. 61). 

Ptolemy Harmonica 1.15 [During 36.6-13]. The numbers 6 and 7 are 
multiplied by 3, making 18 and 21; between these fall 19 and 20. Since 19 
does not form a superparticular with both 18 and 21, it is discarded. The 
ratio between 20 and 18 equals 10:9. This ratio is joined with 21:20 and 
8:7, and•the division is completed as follows: 8:7, 10:9, and 21:20. 

27. Ptolemy' s division of the sharp diatonic genus

Ptolemy Harmonica 1.15 [During 36.13-20]. The numbers 5 and 6 are
multiplied by 3, making 15 and 18; between these fall 16 and 17. Since 17 
does not form a superparticular ratio with both 18 and 15 it is discarded. 
The ratio between 18 and 16 equals 9:8. This ratio is joined with 16:15 and 
10:9, and tetrachord is structured as follows: 10:9, 9:8, and 16:15. 

28. Ptolemy's division of the tonic diatonic genus

Ptolemy Harmonica l. 15 [During 36.19-28]. Neither of the above two
divisions places the ratio 9:8 in the highest position, and, since this ratio 
is the difference between the first two consonant intervals, a division should 
occur in which the ratio 9:8 holds the highest position. No superparticular 
ratio will form the ratio 4:3 when combined with 9:8. The ratio 10:9 was 
combined with 9:8 in one of the above divisions, but not with 8:7. If the 
ratio 8:7 is combined with 9:8, the superparticular ratio 28:27 remains, 
which becomes the lowest interval, as follows: 9:8, 8:7, and 28:27. 
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29. Disposition of the various noncompact genera
with numbers and ratios

Ptolemy Harmonica 1.15 [During 36.28-37.4]. Ptolemy computes the
whole numbers containing the ratios for each noncompact division, as fol­
lows: 

Soft diatonic (8:7, 10:9, and 21:20): 504:576:640:672 
Tonic diatonic (9:8, 8:7, and 28:27): 504:567:648:672 
Sharp diatonic (10:9, 9:8, and 16:15): 504:560:630:672 

30. Ptolemy's division of the equal diatonic genus

Ptolemy Harmonica 16 [During 38.17-27]. A division of the tetrachord
can be obtained by multiply ing the terms 4 and 3 by 3, thus making 12 and 
9, and filling in the numbers between-namely, 11 and 10. The resulting 
division is 10:9, 11:10, and 12:11. The division sounds similar to the sharp 
diatonic, especially if it is expanded to a pentachord using the 9:8 tone, 
thus creating continuously decreasing ratios from 9:8 to 12:11. 

Ptolemy Harmonica l 6 [During 39. 5-6]. This . division is called the 
''equal diatonic," for its intervals are close to being equal. 

I 
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Notes on the Text of the Spartan Decree 

Bnethius copied this text from Nicomachus, but Nicomachus's source is 
unknown. It is in Spartan, or Doric dialect, and, perhaps for that reason, 
Boethius did not attempt to translate it. Boethius's implication (1.1 [182.5-
6]) that the principal problem with the text consists of changing C (sigma) 
to P (rho) is misleading, for it is filled with dialectical peculiarities which 
go far beyond the word endings with -og in place of -o�. Moreover, the 
transmission of the decree by scribes who were for the most part ignorant 
of Greek multiplied problems in a text already difficult. The scribes of the 
earliest extant manuscripts, those dating from the ninth century, were al­
ready making mistakes, such as confusing�, A, and A, writing 10 or 01 
for ro, confusing rand T, transcribing II as TT, TI, or even P, and changing 
H to E and Q to O; and these mistakes were compounded in the centuries 
that followed. 

The earliest "critical" edition of the decree was that of Jacobus Gro­
novius in the Praefatio (last 3 ynnumbered pages) to volume 5 of his The­
saurus Graecarum Antiquitatum (Leiden, 1699). Gronovius based his text 
on "a Cambridge manuscript"-probably University Library li.3.12, with 
which it accords-and reviewed all previously printed versions. The decree 
was next published in Oxford in 1777, edited by Bishop William Cleaver 
under the heading Decretum Lacedaemoniorum contra Timotheum Mile­
sium, e codd. msstis. oxoniensibus, cum commentario. This text is based 
on Bbdleian Library, Auct. F.3.13 and Seld. supra 25, Balliol College, MS 
306; Corpus Christi College, MS 118;. and Magdalen College, MS 19. It 
came in for sharp criticism in R. P. Knight's An Analytical Essay on the 
Greek Alphabet (London, 1791), a work which exists in a copy owned and 
annotated by Charles Burney (British Library, 624.i.8), who used it as the 
basis for his comments on the decree ( C. Burney, A General History of 
Music_[London, 1776-89], vol. 1, pp. 45, 411). Another English divine, 

185 
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Bishop T. Burgess, published a defense of Cleaver and contributed addi­
tional notes on the decree in A Vindication of Bishop Cleaver's Edition of 
the Decretum Lacedaemoniorum Contra Timotheum, from the Strictures of 
R. P. Knight, Esq. (London, [1821]). Considerable erudition and informed 
reflection are found in these works, and it is unfortunate that Friedlein had 
access only to Gronovius's work. 

Friedlein's edition of the decree is remarkably good, especially since 
his only access to the earliest sources was through the Parisian humanist 
Andre Laubmann. Friedlein's text became the foundation of a revised ver­
sion by Ulrich von Wilamowitz-Mollendorf in Timotheos, Der Perser (Ber­
lin, 1903), pp. 70-71. Wilamowitz-Mollendorf, who regarded the decree 
as a forgery from the first or second century B.c., emended Friedlein's text 
rather freely, with no reference to primary sources, but his comments (par­
ticularly p. 71, n. 1) are the most thorough, competent criticisms of the 
decree to date. 

The rendering of the decree in this translation represents an attempt 
to reconstruct the best possible Greek text that could have been available 
to the scribes of K, M, P, and Q, the sources which preserve the decree in 
its most literate state. The text has been emended and corrected in these 
manuscripts, but the emendations appear to date from the ninth century, 
and, in some cases, were made by the original scribes or their near coq­
temporaries. The emendations are not recorded in the following apparatus, 
although they deserve a careful, separate study. Underlining of a word in 
the apparatus signifies that the word does not exist as printed in any of the 
manuscripts; such emendations incorporate changes that seem both credi­
ble-based on the kinds of errors evident in the sources-and grammati­
cally necessary. 

The following variants are found in the four manuscripts, Friedle in 
(FR), and Wilamowitz-Mollendorf (WM). 

1 EIIEldH] EIIEIANA K 
2 IIAPArINOMENOP] IIAA TIMENOP K IIAPArIMENOP M Q 

IIAP A TINOMENOP P nagayEv6µEvog WM

ETI AN] EN TAN FR

AMETEPAN] dMETEPAN K 
3 TAN] TAP TAM FR WM

IIAAAIAN] IIAAArIAN M 
MQAN] IIQAN P
A TIMACdE] cmµaoo'll WM

KAI TAN] TAN om. K 
4 KI0APIZIN] KIEAPIZIN K KITAPIZIN P xt0agtmv WM

5 IIOA Y<l>QNIAN] fOXY<l>QNIAN K IIOA Y<l>ONIAN M Q 

EICAfQN] EICARQN K EICATAN P 
TQN] TQ P
NEQN]NEON P

6 IIOAYXOPMAP] IIOAIKOPMAP M P 



KAI TAP] KAI rAP M Q 

KENOTATOP] xmv6i:atoQ WM 
MEAEOP] MEAEOP K 

7 ArENNH] AREN K ArHNNH M ArENNE Q 

ITOIKIAAN] ITOIKIT AN K M ITO KIT AN Q 

AITAOAP] AITAOAP P
TETArMENAP] TETATMENAP K 

8 MQAN] MOAN M 
EITI] ETTI K 
XPQMATOP] KPQMATOP P
CYNEICTAMENOP] rYNEYC TAMENOP M CINEICTAMENOP P 

ouvtcrtaµEvog wM

9 TAN] AAN K 
TQ] TOM 
MACKEYAN] MACKEIN M Q AIACKEINAN K 

lacuna post ENAPMONIQ WM 
10 ITOTTAN] ITOITAN M ITOTAN P ITOT TAN FR 
11 ITAPAKAHE>EIC] ITAPAKAEE>IC P

EAEYCINIAP] EAEICINIAP P
12 AITPEITH] AITPEITE M P 

MECKEYACATO] MECKEICATO K Q AIESKEICATO M 
chwxrnaXCOQ WM 

TAN] t<iL WM 
MYE>Q] MYQ K MITQ M MYTQ P 
MACKEYA!'f] MACKEIAN K M Q btaoxEu<iL WM 

13 TAP] rAP KM P Q 
QAINAP] QAAINAP K OAINAP M OA YNAP FR wbiva WM 

14 NEQP] NEOP M 
MAAKKH] MAAKH K MAAKKE P btMox'Y) WM 
�EAOXE>AI] AE�OXTAI P

15 cI>A] i:(uxm) a(ua0<iL) WM 
TOYTQN] TOYTOIN K M P Q FR 

16 TQP (pr.)] TOYC Q 
TQP (sec.)] TOP KM Q 
E<I>OPQP] EcI>OP AP M E<I>OITOP P 

17 EITANArKAZAI] ETIANATKAZAI K EITANAKAZAI M Q 
E:rtavauxaom WM I 

ENAEKA] EN�EXA P
XOPAAN] XOPAAN K KOPAAN P 

18 EKTAMQN] EKTAMON M P EKTAMONTAP FR ExtaµEv WM 
rAP] TAP K P om. WM 
ITEPITT AP] ITEITITAP M ITEPIT AP P 

19 YITOAIITOMENQN] YITOAIITOMENQ K P Q YITOA YITOMENQ M 
YITOAIITOMENQP FR 'U:rtOAEL:rtOµEVOV WM 

EITTA] om. P

20 OITQP] QIIQP K M om. P 
TAP] rAP M 
ITOAIOP] AOAIOP P
OPQN] OPION M OPON P 

21 EYAABHTAI] EIAABNTAI K EYAABETHAI P 
ETTAN] EN TAN FR 
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22 EITI<l>EPHN] EITI<l>EPNN K ATIE<l>EPHN P EITI<l>EPEIN Q 

EITI<l>EPEN FR WM

TQM] TQ P
MHom. K 

EONTQN] NETQN K HETQN M Q HTQN P
23 MHTIOTE] MEIIOTE M P MH TIOTE FR

TAPAPETAI] TAPAPETAP KM Q TATIATIETAP P TAPAPPETAI 
FR 'taQa-tt'Y)tm WM

AfONQN] AfONTQN K M Q APONTQN P AfQNQN FR WM

Oliver Strunk published an English translation of the decree, based on the 
text of Wilamowitz-Mollendorf, in Source Readings in Music History (New 
York: Norton, 1950), pp. 81-82. Below I give the English translation of 
Bishop Burgess (1821), which, although somewhat freer than Strunk's, ac­
curately captures the content and background of the decree: 

Whereas Timotheus, the Milesian, coming to our city, dishonours the ancient 
music, and, rejecting the melody of the seven-stringed ly re, corrupts the ears 
of our youth by introducing a variety of tones; and by the multiplicity of the 
strings, and the novelty of the melody, renders the music effeminate and com­
plex instead of simple and uniform; composing his melody in the chromatic 
instead of the enharmonic, using the antistrophic change: and whereas being 
invited to the musical contests at the festival of Eleusianian Ceres, he com­
posed a poem unbecoming the occasion; for he described to our youth the 
pains of �emele at the birth of Bacchus not with due reverence and decorum: 
be it therefore resolved, that the Kings and Ephori shall censure Timotheus 

_ for these things, and moreover shall oblige him to retrench the superfluous 
number of his eleven strings, leaving seven, that all men, seeing the grave 
severity of our city, may be deterred from introducing into Sparta any thing 
immoral, or not conducive to the honour of virtue. 
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Notes on the Diagrams and their Sources 

The diagrams in this translation are modeled on those found in the control 
manuscripts. Two criteria have been used in determining what constitutes 
a diagram: the use of the term descriptio in the text immediately before or 
after a drawing or series of terms or an obvious drawing at a given place 
in all control manuscripts. The figures are numbered consecutively in each 
book, and the books are designated A, B, C, D, and E. 

Although numerous minor inconsistencies occur in the ninth-century 
sources, the diagrams in nine of the ten control manuscripts exhibit an 
agreement remarkable for a tradition of graphic representations. Manu­
scripts K, P, Q, and R represent the earliest recension, and the diagrams 
given here are based on at least one of these codices in each case. R and 
Q seem to b,e the examplars of Sand T, and V conforms to the same basic 
tradition with some later additions. M, although very helpful as a source 
for textual variants, is of little use for the diagrams; most of the drawings 
seem to have been altered or added at a later date, and they often show 
incompetence. B, a fragment of book 3, is an important representative of 
the ninth-century tradition but contains only the first fifteen diagrams of 
the third book. Q breaks off after Figure D .18, unfortunately, so this cru­
cial source is of no help for the important notational and modal diagrams 
at the close of book 4. 

The following notes indicate the principal sources for each diagram, 
as well as further comments where necessary. Insofar as ntost of the dia­
grams fall into groups, they are treated accordingly in what follows. These 
notes should not be construed as a critical apparatus for the diagrams. The 
variants in some diagrams-in particular those containing notation-are 
sufficient to merit a separate study. 
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BOOK 1 

A.1-7: Exposition of Basic Ratios and Combinations of Ratios
Sources: K, Q, S, T

Comments: The text is written in majuscule script in the manuscripts, and
the diagrams are centered on the page. These first .seven drawings with
their accompanying sentences are prominently displayed in· all early
sources.

A.8-9: Exposition of the Diatonic Diatessaron and Diapente
Source: P
Comments: Although both these series of numbers are designated descrip­
tio, the manuscripts include them in the text, giving prominence to numbers
only through size. P gives the numbers additional prominence by writing
them in red and beginning a new line thereafter. Boxes are not found in
any of the control manuscripts, but often appear in tenth-century sources.

A.10-16: The Development of Musical Systems
Sources: I, P, Q, S, T, K, P, and R for arch indicating disjunction in A.13
Comments: Rand V give arches indicating tetrachordal structure for A.10
and A.13; the arches are a later addition in R.

A. 17: The Three Genera
Sources: P, Q, R, S, T, V

Comments: In these representations of intervals there is no correspondence
between size of interval and space allotted to it.

A.18: · The 28 Notes
Sources: I, K, P, Q

Comments: Prominent placement of the words Diatonic, Chromatic, and
Enharmonic in P helps to highlight the pitches that are not fixed and to
perceive clearly the !8 notes. The other manuscripts give the names of the
notes in the same form, but with no special attention to the variable pitches.

A.19-20: Conjunct and Disjunct Tetrachords
Sources: K, Q, S, T

Comments: P and R indicate the conjunction in A.19 with an arch; / and
Vindicate the tetrachordal structure in both diagrams with arches, although
the arches appear to be a later addition in I.

BOOK2 

B.1-7: Classes of Ratios, Square Numbers, and Generation of Ratios
Sources: K, P, Q, R, S, T



B.8-12: Sieves for Continuous Superparticular Ratios
Sources: I, K, P, Q, R, S, T; I for boxes in B.11-B.12
Comments: The numbers in B.11 and B.12 are sometimes justified on the
left, sometimes arranged as a pyramid.

B.13-14: Measurement of Ratios by their Difference
Sources: I, K, T

Comments: Only I frames the numbers with boxes. The numbers for these
diagrams are written in a line in the text of P, Q, and S, whereas they are
displayed in a line in R and V.

B.15-24: Classes of Proportion, Generatioan of Means, and the Harmonic
Means
Sources: I, K, P, Q, R, S, T, V

B.25-27: Computation of Means
Sources: P and R
Comments: Although B.26 is termed descriptio [249.6-7], these sets of
numbers are consistently given in .the text. P displays them prominently,
however, using large red numbers, and R creates the same effect by using
boxes.

B.28-29: Relative Merits of Ratios Compared to Diapason
Sources: I, K, P, Q, R, S, T, V

B.30-31: Six Continous Tones compared to Diapason
Sources: I, K, P, Q, S, T, V

BOOK3 

C.1-4: Semitone is Not Half a Tone and the Implications Thereof
Sources: B, I, K, P, Q, R, S, 1T

Comments: The signs for the fractions in C.3 and C.4 gave scribes difficulty.
Q is the clearest in rendering the fractions, but mainly because of the
editorial work of the glossing scribe i2 (see Introduction, n. 67).

C.5-14: Calculations of Intervals
Sources: B, K, P, Q, R, S, T

Comments: Concerning proportional spacing and direction of pitch in this
series of diagrams, see book 3, n. 19.

C.15: Archytas's Proof
Sources: B, I, Q, S, T

Comments: C.15 is omitted in K and P.
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C.16-25: Relative Sizes of Smaller Intervals and Ratios
Sources: I, K, Q, S, T

Comments: R is like other sources in every respect except that it lacks
vertical lines in C.16-20. P is also like other sources except that there is
evidence of difficulty in C.21.

D .1-9: Euclidian Proofs 
Sources: I, P, Q, R, S, T, V 

BOOK4 

Comments: See book 4, n. 15, concerning problem with numbers in D.6: 
P, Q, and S give 6:4:3; I and K give 4:3:2; R and V have 12:8:6 written 
over 4:2:1; and T gives 12:8:6. K gives horizontal rather than vertical lines 
for D.9; P also had horizontal lines originally, but they have been erased 
and replaced by vertical lines. 

D.10: Greek Notation for Lydian Mode
Source for form: P
Sources for notation: 1, K, P, Q, and the descriptions in text
Comments: All manuscripts give the same basic form as far as the nota­
tional symbols are concerned, but P indicates the tetrachordal units by
extended lines to the left. Concerning the notational signs themselves, see
notes below for D.20 and D.21. I and Q serve as sources for the 28 signs
in 4.3-4 only, for Q is incomplete, and the notational diagrams have been
torn out of I.

D .11-12: First Division of the Monochord in Diatonic Genus 
Sources: R, S, T 

Comments: These three codices are unusually clear in the placement of 
divisions, letters, and notation in these diagrams. D.122 has been created 
to be analogous to D.11 and D.12 (see book 4, n. 46). 

I 

D.13-18: Second Division of the Monochord in Three Genera
Sources: P, Q, S, T

Comments: The spacing of the notes within the genera is particularly dif­
ficult in these diagrams, but no manuscript gives proper geometric divisions
for the monochord as a whole-namely, points that would yield proper
pitches when applied to a string.

Minor inconsistencies of letters and numbers occur among all the 
manuscripts but cannot be recorded systematically here. The names of the 
notes are written out in the manuscripts but are abbreviated here in D.14-
18 for the sake of clarity. The abbreviations are as follows: 

Proslambanomenos Pros 
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Hypate hypaton HH 
Enharmonic parhypate hypaton EpH 
Chromatic parhypate hypaton CpHH 
Diatonic parhypate hypaton DpHH 
Enharmonic lichanos hypaton ELH 
Chromatic lichanos hypaton CLH 
Diatonic lichanos hypaton DLH 

Hypate meson HM 

Enharmonic parhypate meson EpH 
Chromatic parhypate meson CpHM 
Diatonic parhypate meson DpHM 
Enharmonic lichanos meson ELM 
Chromatic lichanos meson CLM 
Diatonic lichanos meson DLM 

Mese M 

Enharmonic trite synemmenon Ff 
Chromatic trite synemmenon CTS 
Diatonic trite synemmenon DTS 

Enharmonic paranete synemmenon EpNS 
Chromatic paranete synemmenon CpNS 
Diatonic paranete synemmenon DpNS 
Nete synemmenon NS 

Paramese pM 

Enharmonic trite diezeugmenon Ff 
Chromatic trite diezeugmenon CTD 
Diatonic trite diezeugmenon DTD 

Enharmonic paranete diezeugmenon EpND 
Chromatic paranete diezeugmenon CpND 
Diatonic paranete diezeugm!non DpND 
Nete diezeugmenon ND 

Enharmonic trite hyperboleon Ff 
Chromatic trite hyperboleon CTH 

Diatonic trite hyperboleon DTH 

Enharmonic paranete hyperboleon EpNH 
Chromatic paranete hyperboleon CpNH 
Diatonic paranete hyperboleon DpnH 
Nete hyperboleon NH 

(The instances where ambiguity arises-Ff and EpH, the next-to-lowest 
pitches in the enharmonic tetrachords-are required because of space, but 
proper meaning can be determined by context.) 
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Abbreviations used for intervals in the division do not cor:respond exactly 
to those found in the manuscripts but are similar and function in the same 
way. They are: 

6 diesis of enharmonic genus 
s semitone of diatonic and chromatic genera 
T tone 

sss trihemitone of the chromatic genus 
TT ditone of enharmonic genus 

The diatonic paranete hyperboleon and the nete hyperboleon are indicated 
as KK and LL in all diagrams in this translation. In the manuscripts, how­
ever, the nete hyperboleon is designated NN in D.16-18 which, in turn, 
necessitates a change in the designation of the diatonic paranete hyper­
boleon from NN to HH. (Concerning the use of NN for the diatonic para­
nete hyperboleon, see book 4, n. 53.) For the use of HH for the chromatic 
paranete hyperboleon, see book 4, n. 55. For the use of GG for the en­
harmonic paranete hyperboleon, see book 4, n. 56. For the use of G for 
the enharmonic lichanos hypaton, see book 4, n. 63. 

D.19: Species of Consonances
Sources: P; V for indication of movable pitches
Comments: While the series of letters ending in H, K, L, M, N, X, 0 is
clear both in the text and in D. 19 of P, the series for D.19 in K ends with
H, I, K, L, M, N, 0, P, whereas the text transmits the other series (see
book 4, n. 68). The alphabet for the diagram in R, S, T, and V was orig­
inally H, I, K, L, M, N, 0, P but has been altered to read H, K, L, M,
N, X, 0. An attempt was made to render D .19 consistent in I, but only
M, N, X, and O were altered. A later scribe (ea. 900) has added mobilis
to the right of notes that are movable in V, and, since it clarifies the expla­
nation of species between fixed or movable notes, the word movable has
here been placed in parentheses after the same notes.,

I 

D .20-21: Notational Diagrams for Modes 
Sources: K, P, R, S, T, V

Comments: In these diagrams 49 Greek letters are employed: sometimes 
normal, sometimes turned, inverted, reversed, or otherwise altered, to rep­
resent 35 discrete pitches. Eighteen of these notational symbols also appear 
in 4.3-4, in which 10 additional symbols are used to represent notes in the 
enharmonic and chromatic Lydian tonoi. The symbols used throughout 
book 4 in this translation are based on the symbols used in the control 
manuscripts and the descriptions of the same symbols in 4.3 and Alypius 
Eisagoge [Jans. 359-406]. Most of the symbols in D.20 and D.21 are de­
scribed only by Alypius. Since the medieval scribes were generally copying 
symbols for which they had no verbal descriptions, and since they did not 
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always understand the functions of the symbols or which musical pitches 
they referred to, they often distorted the signs and made mistakes. Dis­
tinctions between half-alpha, half-delta, and various positions of lambda 
are difficult to read or write even with textual desriptions, and without 
them the task is .impossible for any but the most professional scholar. Res­
toration of consistency has served as a principle in the notational diagrams 
of this translation. Thus, when different symbols are found in the codices 
for the same pitch with the same function, the symbol from the manuscripts 
most consistent with the description of Alypius is used for all instances of 
that pitch. Nevertheless, the letters and shapes are modeled on those in 
the ninth-century sources, the oldest extant theoretical manuscripts con­
taining Greek notation. 

D.22-23: Modal Structures
Sources: I, K, R, ST

Comments: D.22 is displayed prominently in these manuscripts, whereas it
is written into the text in the remaining manuscripts. D.23 is displayed in
all manuscripts.

D .24: Intervallic Tests on Monochord 
Sources: R, S, T

Comments: This diagram has been erased in Kand was originally missing 
in I but was added subsequently in the top margin. Additional letter Ks 
have been added in P to represent the numerous intervallic tests. 

E.1: Ptolemy's Octachord
Sources:. I and R

BOOK 5 

Comments: J and R contain letters A-H across the top, with the letters K­
R in a diagonal ascending from the bottom left; but in both sources the
diagonal series of letters was atlded at a later date. Moreover, both sources
place R at a point higher than P, a placement which is not consistent with
the text. R is adjusted in E.1 to conform with the argument of the text. k,
S, T, and V present only A-H across the top, whereas P gives A-Hin a
row across the top, K-R in a parallel row across the bottom.

E.2-3: Aristoxenus's and Archytas's Tetrachord Divisions
Sources: K, P, R, S, T
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Adze: 165 
aequisonus: l70n 
Albinus: xxvi, 20, 46 
Alypius Eisagoge: l23n-l26n, 194-95 
aµa xgouoil-Evte�: 47n, 116n. See also Si-

mul pulsae 
&.va)..oy(a: 65n. See also Proportionalitas 

Ammonius In Porphyrii isagogen sive v 
voces: 6n 

anima: lOn 

animus: ln 

Anonymous III (Bellerman): 123n, 125n, 
126n 

Apollo: 30n 
Apotome (major semitone): differs from 

minor semitone by a comma, 113-14; dif­
fers from minor semitone by twolschis­
mata, 97; larger than four commas, 
smaller than five, 111-12; larger part of a 
tone, 84-85; perceiving space of, 100-
101; perceiving two, 103; Philolaus's defi­
nition, 96; remainder after minor semi­
tone subtracted from tone, 82n, 84; 
smallest numbers containing, 85 

Apuleius of Madaura: xx 
&.gm6� (rarus): 116n 
Archytas: demonstration concerning divi­

sion of superparticular ratios, 103, 105; 
division of genera, 177-78; mentioned, 
xxxiii, xxxvi, 66n, 106n 

Arion of Methymna: 6 
Aristides Quintilianus: 34n, 131n 

Aristotle: on parts of the soul, 10; the Or­
ganon and Boethius's commentaries, xix; 

source of Boethius's logical works, xxv 
-De anima: lOn
-Nicomachean Ethics: lOn

Aristoxenus: the Aristoxenian tradition,
xxviiin, xxxvi, xxxviin, 31n, 173n, 175n; 
diapason consists of six tones, xxxii, 
xxxvi, 87, 92, 173-74; diatessaron con­
sists of two and a half tones, 92, 173; dis­
agreements with Pythagoreans, 162n; 
division of genera, 174-77; harmonic rule 
according to, 165-66; Ptolemy's criticism 
of, 178-79; reliance on senses, 87, 88, 
165; theory of intervals, 173; theory of 
sound, 166; mentioned, xxxvi, 160n 

-Harmonica: Sn, l6n, 86n, 88n, 92n, 165n,
166n, 172n

Arithmetic (the discipline): xix, xx, 54, 74, 
78 

armonia (a.gµov(a): Sn. See also Genera, 
enharmonic; Harmony; Mode 

armonicus: 165n 
Art: 50 
Astronomy: xix, 54 
Athenaeus Deipnosophistae: xxix, ln, 3n, 

4n, 6n, 3 ln, 34n 

Atys, King of Lydians: 30 
Augustine Contra Julianum: 6n 
Aulete: 6, 6n, 50 
auloedus: Sln 

Aulos: 6, 8, 9-10, 51 
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a.uM;;: 6n. See also Aulos 
Ausonius: 32n-33n 
Axioms: 56 

Boeotians: 6 
Boethius: career and works, xix-xx; incon­

sistency of method, 110n; his Latin, xliv; 
logical works·, xix-xx, xxvi; mathematical 
works, xix-xx, xxiv-xxv; objection to Ar­
chytas's proof, 105n; translations, xix-xx; 
the translator, xxiv-xxix 

-Commentarii in Librum Aristotelis Per­
hermeneias editio secunda: xxv

-Consolatio philosophiae: xii-xiii
-De institutione arithmetica: "arithmetic

books," 54, 55, 59, 66, 84, 88, 167; com­
panion work to De institutione musica,
xix, 52n; diagrams in, xl; linear numbers,
96n; major and minor ratios, 90n; no
treatment of fractions in, 93n; principles
of translation set down in, xxix-vi; trans­
lation of Nicomachus Eisagoge arithme­
tica, xxvi

-De institutione musica (Fundamentals of
music): dependence on De institutione ar­
ithmetica, 52n, 53n; mythic element, xxii;

nature of the treatise, xx; original plan
for, xxxvii-xxxviii; philosophical back­
ground of, xxii; place in Boethius's ca­
reer, xix; structure of, xxix-xxxviii;

textual tradition, xxxviii-xl
Breath: determines kind of instrument, 10; 

limits continuous voice, 21 
Bryennius Harmonica: 160n 

Cassiodorus Institutiones: 10n, 20n 
Celestial order. See Strings, compared with 

celestial order ' 

Censorious De die natali: 7n, 9n, 47n; Frag­
menta: 30n 

chorda: 130n. See also Strings 
chroma (:xg&µa): 22n, 40n. See also Gen­

era, chromatic 
Cicero, Marcus Tullius: Boethius's citations 

of, xxvi, xxix; Boethius's commentary on, 
xxv; use of word tibia, 6n 

-Ad Atticum epistolae: 1

·-De consiliis suis: 5-6
-De re publica: 9n, 46, 47n
-Tusculanae disputationes: 10n
Cinesias: 3n
cithara: 51n. See also Kithara

citharoedus: 51n 
Cleonides Eisagoge: 146n, 151n 
collatio: 26n 
Comma: contained in smallest integer of 

7,153, 95, 97; definition of Philolaus, 96, 
97; difference between diesis and apo­
tome, 96; difference between six tones 
and diapason, 87, 95, 96-97; difference 
between tone and two semitones, 97; 
larger than 75:74, smaller than 74:73, 
106-08; perceiving space of, 101-02, 103;
ratio of, 95; smallest interval the hearing
can grasp, 103; mentioned, xxiii, xxxii,

xxxiii, 103, 109-14
Compass: 165 
Composer: 50-51 
Composition: 50 
Concord: of dissimilar pitches, 12, 48; 

found in multiple and superparticular ra­
tios, 76; of sense and reason, xxxvii, 165-
66; of soul of the universe, 2; of sounds 
in hammers, 19; of a tone, 71 

concordia: 71n 
coniuncti: 46 
coniunctio: 43. See also Tetrachords, con­

junct 
Consonance: commensurable pulsations, 49; 

definition, 12, 16, 47, 116; disposition of, 
according to Ptolemy, 168; distinction be­
tween interval and, 160; general exposi­
tion, 22-26, 76; governs pitches, 11; 
judgment concerning, 17; in multiple and 
superparticular classes of inequality, 14-
15, 76; the names of, 18; of reason with 
the body, 10; Plato's theory of, 48; pro­
duction of, 48-49; Py thagoras's investiga­
tions of, 17-19; ranking according to 
Eubulides and Hippasus, 73-74; ranking 
according to Nicomachus, 49, 72-73, 74-
76; ranking according to Ptolemy, 172; ra­
tios of, 15, 17-19; of the seasons, 9; and 
similarity, 48; simple, 168; tested on 
monochord, 160-61 

-bis-diapason: 16, 24, 25, 80-81
-diapason: consists of five tones and two

semitones, 29; does not consist of six
tones, 91-94; duple ratio, 15; equison in­
terval, 171; in multiple class of inequality,
77; most excellent because of simplicity,
73; the name, 18; smaller than six tones,
87, 172-73; species of, 149, 151

-diapason-plus-diapente: 16, 24, 80-81



-diapason-plus-diatessaron: consonance
according to Ptolemy, xxxvi-xxxvii, 169-
70, 172; as musical system, 153; not
tested on monochord, xxxiv; point of 
disagreement between Ptolemy and Ni­
comachus, xxxv; in superbipartiant ratio
and not a consonance according to Ni­
comachus and the Pythagoreans, 81-82,
168

-diapente: consists of three tones and a
semitone, 28, 85-86; the name, 18; in
sesqualter ratio, 15, 23, 77-80; species
of, 150, 151-52; surpasses diatessaron by
a tone, 28

-diatessaron: basis of tetrachord, 174-75;
consists of two tones and a semitone, 27,
85-86; does not consist of two and one­
half tones, 91-94; the name, 18; in ses­
quitertian ratio, 15, 23, 77-80; species of,
149-51

-species of: between fixed pitches, 150-52;
definition, 148; general exposition, 148-
50; principle of transposition for modes,
153-59; traced, similar to Nicomachus,
xxviii 

consonantia: 71n 
conversus: 57 
Coroebus: 31n 
cresco!decresco: 116n 

decisio: 84n 
Decree, Lacedaemonian: notes on text, 

185; the text, 4-5; textual problems of, 
xxxix; translation, 188; mentioned, xli­
xliii 

Democritus: 7 
densus (n:uxv6i;): 116n 
descriptio: 61n, 85n, 189 
Diagrams: critical notes on, 189-95; edition 

of, 187-93; in Fundamentals of Arithme­
tic, xl; in manuscript tradition, xxxix-xl, 
xliv-xlv; mentioned, 18n, 22n, 27n, 36n,
42n, 60n, 61n, 85n, 89n, 98n, 126n, 131n,
132n, 134n, 139n, 144n, 153n, 154n 

Diapason. See Consonance 
Diapson-plus-diapente. See Consonance 
Diapason-plus-diatessaron. See Consonance 
Diapente. See Consonance 
diaschisma: 97 
6tao'tEµa: 170n, 176n. See also Interval 
Diatessaron. See Consonance 
diatonum (6tawvov): 22n. See also Genera 
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diazeuxis: 45-46. See also Tetrachords, dis­
junct 

Diesis (interval in enharmonic genus): ac­
cording to Aristoxenus, 175-76; half of a 
semitone, 40, 134; mentioned, 43, 136 

Diesis (semitone): definitions of Philolaus, 
96, 97; name used by ancients for semi­
tone, 82, 82n 

Diodorus Siculus Bibliotheca: 30n 
Diogenes Laertius De vitis philosophorum: 

ln, 6n, 7n 

Dionysius Iambus: 31n 
Dionysus: 34n 
Discipline: first learned through senses, 17; 

harmonic, 163, 167; mathematical, xix, 2, 
53; more honorable than skill, 50; musi­
cal, 4, 6, 16, 21-22 

Disjunction. See Tetrachords, disjunct 
Dissonance: 16, 47, 76, 116 
Ditone: 40, 43 
Dorian. See Mode 
Mvaµti;: 163n 
durus ( ox11.rin:6i;): 3n, 40n 

EXµEA'lli;: 167, 171n. See also Pitch, non­
unison 

Elias, Aristotle Prolegomena philosophiae: 
6n, 20n 

EµµEA�i;: 167. See also Pitch, melodic 
Empedocles: 6 
Endecachord: 38 
Enneachord: 34, 36 
Ennius Annales: 6n 
Epicureans: ln 
epitritos (En:t'tQt'toi;): 19n 
Equison. See Pitch, equison 
Eubulides: xxxii, 73, 168n 
Euclid: xxii; Elementa: 117n, 118n 
excellentes: 46 

facultas (Mvaµti;): 163n 
Faculty: critical, 73n; in discipline of har­

monics, 163-65. See also Sensus 
Friedlein, Gottfried: his edition of Boethi­

us's text, xxxix, xliiii; his edition of dia­
grams, xl; his edition of Lacedaemonian 
decree, xxxix, 186; mentioned, xl-xliv 

-notes on Friedlein's text: 2n6, 5n20,
13n53, 14n54, 16n63, 22n84, 27n91,
28n94, 31n101, 4ln120, 83n74, 83n76,
89n4, 91n7, 94n12, 96n16, 105n24,
109n30, 115n2, 116n7, 117n8, 120n15,
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-notes on Friedlein's text (continued)
132n52, 132n53, 132n54, 133n55, 139n61,
139n62, 144n64, 148n68, 149n72, 151n77

Gaudentius Eisagoge: 20n, l23n, l25n
Gellius: ln
Genesis, tonal: xxii, 30-39 
Genera: compact (spissus, nuxv6�), 174n, 

175-76, 179, 181; general exposition, 21-
22, 39-40; intervals in, 43; non-compact
(non-spissus, &nuxvo�), 174n, 179, 182-
83; reasons for names, 40; superparticular
ratios in division of, 179; mentioned, 51,
122, 123, 126, 131, 145, 147, 148

-according to Archytas: 177-78
-according to Aristoxenus: 174-77
-according to Ptolemy: 178-79, 181-84
-diatonic: according to Archytas, 177-78;

equal (Ptolemy), 184; monochord divided
according to, 126-31; rational of, 135:
sharp (Aristoxenus), 176-77; sharp (Ptol­
emy), 183-84; soft (Aristoxenus), 176-77;
soft (Ptolemy), 183; tonic (Ptolemy),
183-84

-chromatic: according to Archytas, 178-
79; arithmetic proportion in Boethius's
division of, xxiii, 71n, 135n; division on
monochord, 133-34; hemiolic (Aristox­
enus), 176-77, 179; rational of, 135;
sharp (Ptolemy), 182-83; soft (Aristox­
enus), 176-77, 179; soft (Ptolemy), 182-
83; tonic (Aristoxenus), 176-77

-enharmonic: according to Archytas, 178-
79; according to Aristoxenus, 176-77; ac­
cording to Ptolemy, 182-83; arithmetic
proportion in Boethius's division of xxiii 

71n, 136n; division on mpnochord, 135- '
36

Geometry: 54 
Getae: 3 
Glosses: in Boethius's sources, xxv 
Greater Perfect System: 150n 

habitudo ( oxtm�): 26n, 53n

Hammers: 18 
harmonia: 2n, Sn. See also Harmony 
Harmonics: definition, 163; function of, 

163-65; goal of, 165-66; the scholar of,
165-66

Harmony (harmonia, aeµov(a): 5, 10, 14, 
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Hearing: how we hear, 21; the judgment of, 
88; the role of, 163, 165-66; mentioned, 
2, 3, 17, 47, 102. See also Senses 

Heptachord: 31-33 
Herodotus Historia: 6n
Hippasus: xxii, 66n, 73, 74n, 168n 
Hippocrates: 7 
Histiaeus of Colophon: 35 
Homer Hymnus ad Mercurium: 30n
Horace Carmina: 30n
Hyagnis the Phrygian: 31 
Hyginus Fabula: 6n
Hypate: 31 
Hyperhypate: 34 
Hyper-hypaton: 35 

Iamblicus In Nicomachi arithmeticam in­
troductionem: 62n, 64n, 69n, 70n; Vita de 
Pythagora: 20n 

inconsonans: 18n 
Inequality: basis of musical interval, 12; 

proceeds from equality, 57-59. See also
Ratio 

-classes of: 12-14, 54-56; multiple, 13, 14,
54-56, 77; multiple class prior to others,
55, 73; multiple-superparticular, 13, 54,
59; multiple-superpartient, 13, 54, 59;
pertaining to consonance, 14-15, 47-48;
superparticular, 13, 14, 54-58; superpar­
tient, 13, 14, 15, 48, 56, 58-59

Instruments: of harmonic discipline 163· 
the inconstancy of, 18; third kind of �U­
sie, 9-10; those who perform on, 51; vir­
tue of simpler, 3 

instrumentum (XQL'tfJQLov): 163n 
integer: 27n 
Integers, smallest ( primi numeri): of apo­

tome, 85; of comma, 94-95; of semitone, 
26-27, 83, 109; of superparticular ratios,
88, 103-05

intendo/remitto (intentio/remissio ): lln, 93n,
98n, 116n, 128n 

intentio (1tQ6-freaL�): 165n. See also Intendo/
remitto 

Interval: Boethius's conflation with pitch, 
170n; consonant, 172; definition, 16; dis­
tinction between consonance and, 160; in 
diastematic voice, 20; noncomposite and 
integral, 43; speculations concerning, 
116-22

inventio: 22n 
Ionia: 6 



lsmenias the Theban: 6 

Jove: 31 
Jupiter: 46-47 

xavcbv: 17n 
Kithara: 9, 50, 162 
Kitharist: 50 
'XQL'tf]QLOV: 163n 

Lacedaemonian decree. See Decree, Lace-
daemonian 

Lacedaemonians: 4 
Laconica: 4 
Lesbos: 6 
Likeness: 2. See also Similitude 
Limma: 82 
Myoc;: 7n, 53n, 65n, 176n. See also Ratio 
Lucian Ps{!udologista: 6n 
Lucretius De rerum natura: ln 
Lucumo: 32-33n 
Lycaon of Samos: xxii, 32 
Lydian. See Mode 
Lyrica Graeca: 4n, 6n, 30n, 31n, 35n 

Macrobius In soninium Scipionis: 9n, 20n 
Magadai: 160 
Magnitude: fixed and movable, 53-54. See 

also Quantity, continuous 
µat-axoc;. See Mallis 
Manuscripts: control, of De institutione mu­

sica, xl-xliii 
-Besan�on, Bibliotheque municipale 507

(B): xl
-Cambridge, Trinity College, R.15.22: 27
-London, British Library, Arundel, 77:

134n I
-Milan, Biblioteca Ambrosiana, Q.9

supp.: 144n
-Munich, Bayerische Staatsbibliothek,

Clm 367; xxxixn
-Munich, Bayerische Staatsbibliothek,

Clm 6,361: 89n, 91n, 134n, 144n
-Munich, Bayerische Staatsbibliothek,

Clm 14,272: 134n, 144n
-Munich, Bayerische Staatsbibliothek,

Clm 14,523: xxxixn, xl-xli
-Munich, Bayerische Staatsbibliothek,

Clm 14,601: xxxixn
-Munich, Bayerische Staatsbibliothek,

Clm 18,478: 89n

-Munich, �ayerische Staatsbibliothek,
Clm 18,480: 91n, 133n
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-New York, Columbia University, Plimp­
ton 45: 134n

-Oxford, Balliol College, Ms 306: 185
-Oxford, Bodleian Library, Auct. F.3.13:

185
-Oxford, Bodleian Library, Seld. supra

25: 185
-Oxford, Magdalen College, Ms 19: 185
-Paris, Bibliotheque nationale, lat. 7,181

( P): xxxixn, xli
-Paris, Bibliotheque nationale, lat. 7,200

( M): xxxixn, xli
-Paris, Bibliotheque nationale, lat. 7,201

(.K): xxxixn, xli
-Paris, Bibliotheque nationale, lat. 7,202:

134n
-Paris, Bibliotheque nationale, lat. 7,221:

xxxixn 

-Paris, Bibliotheque nationale, lat. 10,275:
134n

-Paris, Bibliotheque nationale, lat. 13,908
(Q): xlii

-Paris, Bibliotheque nationale, lat. 13,955
(R): xlii

-Paris, Bibliotheque nationale, lat. 13,020
(1): xxliii

-Paris, Bibliotheque nationale, lat. 14,080
.(S): xliii

-Paris, Bibliotheque nationale, lat. 17,872:
134n

-Prague, Statnif Knihovna, CSR XIX. C.
26: 134n

-Rome, Biblioteca Apostolica Vaticana,
Reg. lat. 1,638 (V): xliv

-St. Gall, Kantonsbibliothek (Vidiana),
296: 134n

-Venice, Biblioteca Marciana, Z.333
(1549): 144n

-Vienna, Nationalbibliothek, Cpv 51: 144n
-Vienna, Nationalbibliothek, Cpv 2,269:

134n
Mars: 46-47 
Martianus Capella De nuptiis: xx, 20n, 46n, 

122n 
Means: arithmetic, xxiii, 66, 71-72, 88, 

135n; conjunct and disjunct, 66; general 
exposition, 65-72; geometric, 66, 72, 88; 
harmonic, 66, 70-71, 72, 88; naming of, 
67; production of, 67-70

_. 
See also Pro­

portion 
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mediae: 46 
Melanippides: 3n, 30n 
Melody: 7, 8, 9, 167 
Mercury: 30 
Mercury (the planet): 46-47 
minutiae: 92n-93n 
Modes: affects of, 3-4; definition, 153; ef­

fect on body, 6; eighth, xxvi, 156, 159; 
general exposition, 153-60; names of, 
153; pleasure and displeasure in, 2; and 
species of diapason, 154; temperate, 8; 
theatrical, 3; uncultivated, 3; vigorous 
and simple recommended by Plato, 4; 
mentioned, xxii, xxiii, xxix, xxxiv 

-Dorian: xxii, 30n, 3ln, 33n, 153, 154,
158, 159

-Hypodorian: 38n, 153, 158, 160n
-Hypolydian: 38n, 153, 158
-Hypermixolydian: 156, 159
-Hypophrygian: 38n, 153, .158
-Lydian: xxii, 31n, 35n, 123, 153, 154, 159
-Mixolydian: 35n, 153, 159
-Phrygian: xxii, 5, 31n, 34n, 153, 158, 159
modulis: 20n
modulor!modulatio: 7n, 20n
modus: 2n, 5n, 7n. See also Mode
mollis (µaAax.6�): 3n, 40n
momentum ({,on�): 12n, 17n
µova�: 14n. See also Unity
Monochord: diatonic division, 126-31; divi­

sion in three genera, 131-45; makes ra­
tios audible, xxiv; necessary conclusion to 
book 4, xxvii; mentioned, lOn, 17n, l9n, 
46n, 47, 71n, 115, 126, 162 

Motion: cause of pulsation, 11-12, 76, 115; 
and cosmic music, 9; faster and slower, 
11; less frequent and more frequent, 11-
12 I 

Multiple. See Inequality, classes of 
Multiple-superparticular. See Inequality, 

classes of 
Multiple-superpartient. See Inequality, 

classes of 
Multiplicity: 55-56. See also Inequality, 

classes of 
Multitude, discrete: 53-54. See also Quan­

tity, discrete 
Muses: 34n 
Music: ancient splendor of, 4; curative 

power of, 6; effect on human conduct, 2-
8; formerly simple, now degraded, 3-4, 
29; of highest moral character, 4; kinds 

of, 9-10; power to transform character, 
2-8; rational discipline, 50; related quan­
tity, 54; used for lamentation, 8

-cosmic, xxix, xxxi, xxxviii, 9
-human: xxix, xxxi, xxxviii, 10
-instrumental: xxix, 10
Musician: ancient, 82, 123, 154, 162; defini-

tion of, 50-51; knows ratio of pitches, 8 
musicus: Sn, l65n 

VEUtfl: 32n

Neoplatonic school: 128n 
nervus: l3ln 
Nicomachus: on addition of strings, 29-39; 

Boethius's abridgement of, 161n; as cited 
in Arith., xxv; ranking of consonances, 
49, 72-76, 168n; relations between Iam­
blicus and Boethius, 69n; rejects conso­
nance of diatessaron-plus-diapason, 83; 
theory of consonance, 48 

-Eisagoge arithmetica: xxiv, xxvi

-Eisagoge musica: cited by Iamblicus, 62n;
Nicomachus's prorp.ise to write, xxvi;

source for Fundamentals of Music, x:x;vi­

xxix, xxxvii, 46n
-Enchiridion: definition of consonance,

16n; definition of dissonance, 16n; defini­
tion of interval, 16n; definition of sound,
lln, l6n; Philolaus fragment, 95n; Pytha­
goras added eighth string, 32n; Pythago­
ras's discovery of ratios, 20n; species of
consonances, xxviii, 150n; theory of
sound, 12n; three classes of pitches in,
xxviii, 47n, 146n; on voice, 21n; men­
tioned, xxvi, 9n, 38n, 43n, 46n, 128n

-Excerpta: 30n, 3ln, 34n, 35n, 46n, 148n
non-spissus (anux.vo�). See Genera, non-

compact 
Non-unison. See Pitch, non-unison 
nota/notula: l22n, l29n, l3ln 
Note: 131n. See also Strings 
Notation: 122-26 
Number: definition, 14n; measurement of, 

62-64; natural series (numerus naturalis),
54, 56; perfect, xxiii, 43n; Pythagorean
approach to, xx-xxi; square, 56-57

numerus naturalis: 54n 

Octachord: 33-34, 150n, 173-74 
Olympus: 34n 
6µ6cpwvo�: 169-70n. See also Pitch, 

equisone 



Orpheus: 30, 35n 

paginula/pagina: 157n 
Pausanius Descriptio Graeciae: 4n, 35n 
Philolaus: xxxiii, 66n, 73, 95, 96 
Philosophy: xix, xx, xxi, xxiii, xxviii xliv 6 

52, 53 ' , ,

Phrygian. See Mode 
Phrynis: 3n, 30n 
cpMyyoi;: 8n, 16n, 169n. See also Pitch 
Percussion: cause of sound, 11, 166; com-

mensurate in consonance, 49; composite 
in sound, 48; kind of instrument 10· un­
pleasant in dissonance, 16. See also Pul­
sation 

Performer: 51 
Performance: 50 
permixtio: 51n 
Pieria: 34n 
Pitch (vox): caused by pulsation, 115; 

causes of high and low, 11-12, 115; con­
sists of quantity, 12; consonant, 167, 170; 
continuous (auvex�i;), 20, 167; diaste­
matic (lhaai:eµmLx�), 20; discrete (dia­
stematic), 166-67; dissonant, 167, 170; 
equison (6µ6cpwvoi;), 170-71, 172; me­
lodic (Eµµe)..�i;), 167, 170, 171n, 172; 
non-unison (txµe)..�i;), 167, 170, 171n; 
sustained (diastematic), 20; unison 
(l,ao,:6voi;), 167, 170, 171n 

Plato: Boethius's approach to the philo­
sophical writings of, xix; on moral affect 
of music, 3, 4; soul of the universe 2· 
theory of consonance, 48 ' '

-Laws: 9n, 10n
-Phaedo: 10n
-Republic: 3n, 4n, 10n
-Symposium: 3n, 9n
-Timaeus: 2n, 9n, 48n, 127n
Pliny Naturalis historia: 9n, 30n, 31n, 32n,

47n 
Plutarch: 

-De musica: xxix, 3n, 4n, 9n, 10n, 17n,
31n, 35n, 164n

-Instituta Laconica: 31n
-Isis et Osiris: 7n
-Lycurgus:_ 4n
-Pericles: 6n
Poets: 51
Porphry: source of logical works, xxv; men­

tioned, 80n, 105n 

primi numeri: 26n-27. See also Integers, 
smallest 

principales: 46 
Prophrastus of Pieria: 34 
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proportio: 7n, 53n, 58n, 65n. See also Ratio 
Proportion: definition, 65; mentioned, 58. 

See also Means 
proportionalitas (&.vaAoy(a): 58n, 65n 
Prosmelodos: 38 
:rtQ6{)-emi;: 165n 
Ptolemy: classification of pitches, 167, 170-

72; criticisms of Aristoxenus's and Archy­
tas's genera, 178-79; disagreement with 
Pythagoreans, 14, 72, 82, 162n; on diapa­
son-plus-diatessaron, 82, 169; on the 
eighth mode, 160; on superpartient ra­
tios, 15; ordering of consonances, 170; 
principles for division of genera, 179 

-Harmonica: classification of consonance,
49; on cosmic music, 9n; definition of
"diesis," 82n; on human music, 10n; in­
tervallic tests, 160n; roles of sense and
reason, 165-66; source for book 5, xxvi,

xxviii-xxix, xxxv-xxxviii, 162n; source of
modal theory, 147n; species of conso­
nances, 149n, 151n

:n:uxv6i; (densus): 115n. See also Pyknon 
Pulsation: basis of sound, 76, 115; compos­

ite in sound, 48; effected by air, 18; faster 
in high pitch, slower in low, 11; lower 
when string is loose, 167. See also Percus­
sion 

Pyknon/apyknon (:n:uxv6i;/a:n:uxvoi;): 174n, 
176-77, 179n. See also Genera, compact,
non-compact

Pythagoras: added eighth string, 32n; au­
thoritative teaching, 49; calms drunken 
youth, 5; investigation of consonances, 
17-19; myths concerning, xxi-xxiv; nam­
ing of philosophy, 52; the nightowl, 5; on
means, 66n; on superpartient ratios, 15;
pseudonym (Lycaon of Samos ), xxii, 32n

Pythagorean: arithmetic, 14n; association of 
·consonances with ratios, 72-73; character
of books 1-4, xxvi-xxvii, xxxv, 148n,
162n, 168n; cult, xxi; disagreement with
Aristoxenus, 162n; dogma, 29; manner of
teaching, 49; mathematical consistency,
28n; moderation of, 17; monochord, 126;
music theory, xxx, 50n; mythic treatment
of number, xxii-xxiv; notion of composite
and noncomposite number, 62n; octa-
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Pythagorean ( continued) 
chord, 33n, l50n; perfect number, 43n; 
P..tolemy's criticisms of, xxxv-xxxvii, 72n, 
162n, 168, 170; quadrichord, 30n; quanti­
tative concept of pitch, xx-xxi, Sn, lln, 
l2n, 76n, 93n, ll5n, 128n, 166; posit 
consonances only in multiple and super­
particular classes, 168; ratio basis of rela­
tion between body and soul, 7n; reject 
consonance of diatessaron-plus-diapason, 
81-82, 161n, 168; reliance on reason,
165-66; reverence for number 27, 96;
semitone smaller than half-tone, 88; te­
tractys, 18n; tonal genesis, 33n; use of
music to induce sleep, 6-7; use of term
limma, 82n; values, 15n

Quadrivium: xix, xxiv, 2n 
Quadruple. See Ratio 
quantitas ad aliquid relata: 54n 
Quantity: basis for measurement of conso­

nance, 12; basis of pitch, 12; continuous 
(magnitude), 14, 53, 74n; discrete (multi­
tude), 14, 53, 54, 74n; related, xxi, 12 

Quintilian Institutio oratoria: Sn, 7n 

rarus (agm6;): 116n 
Ratio: of consonances, 15; joins body with 

soul, 7; multiplication of, 64, 116-21; 
principle of musical structure, 8, 116; rel­
ative sizes of, 62-64; simple, 116; use of 
term in Ptolemy, 176n 

-duple: 15, 119 
-duple-superbipartient (8:3): 81, 168
-multiple: 47, 116
-quadruple: 16, 24
-sesquialter: 15
-sesquioctave: ratio of. tohe, 24; difference

between sesquialter and sesquitertian,
121; six continuous more than duple, 86-
87, 121-22

-sesquitertian: 15
-superparticular: basis for consonance, 47-

48; cannot be divided into two equal
halves, 88-90, 103-05, 118; continuous
superparticular ratios, 59-62, 86-87;
larger in smaller numbers, 64; simple ra­
tio, 116; subtraction of continuous, 76-77

-superpartient: 116
-triple: 15, 24, 120
Reason, the role of: xxiii, 8, 16-17, 47, 50,

51, 165-66 

Regino of Prum: xxxiin 
regula (x.avwv): 17n, 19n 
remitto (remissio). See Intendo/remitto 

Remnant ( apotome): 84 
Rhythm: 3, 123 
Rule: monochord, 19, 47, 115, 122, 126, 

128, 144, 160; used with reason, 17 

Saturn: 31, 45-46 
schisma: 97 
sectio canonis: relations with book 2, 76n, 

77n, 78n, 80n, 81n; relations with book 4, 
ll5n, ll6n, l20n; mentioned, xxvii,

xxxiii, 166n 
Semitone: larger than three commas, 

smaller than four, 109; larger than 20:19, 
smaller than 19½:18½, 108-09; major 
and minor (16:17:18), 26; not half a tone, 
90; perceiving interval of, 99-100; per­
ceiving two continuous, 103; smallest in­
tegers containing, 26-28, 82-83 

Senses: the perception of, 1-2; take plea­
sure in music, xxiii; the role of, 16-17, 
4 7, 88-89, 165-66 

sensus: 73n 

Sesquioctave. See Ratio 
Sextus Empiricus Adversus musicos: Sn 

signum: l29n 

Similitude (similarity): 3, 48, 67. See also 
Likeness 

Simplicity: 73. See also Ratio, simple 
Simonides of Cos: 30n, 32n 

simul pulsae (aµa x.gouo-6-evte;): 47n, ll6n, 
160n, 171n, 173n 

ox.em; (habitudo): 53n 

CJX.Al]n6;. See Durus 

sonus: l6n. See also Sound 
Soul: expression of, 8; parts of, 10; relation 

of soul and body, 7; of the universe, 2 
Sound: Aristoxenus's notion of, 166; defini­

tion, 16, 166; the makeup of; 11-12, 115, 
166; necessary for consonance, 11, 76 

Sparta: attitude toward music in, 5; the lan-
guage .of, 4 

Spartan decree. See Decree, Lacedaemon­
ian 

Species (of consonances). See Consonances, 
species of 

Speculation: 2, 21, 50-51 
spissus (nux.v6;). See Genera, compact 
Spondee: 6 



Statius: Boethius's citation of, xxvi, xxix, 8; 
use of word tibia, 6n 

Stoics: ln 
Strabo Geographica: 3n, 6n, 30n, 3ln, 34n 
Strings: compared with celestial order, 46-

47; effects of tightening and loosening, 
11, 116; fixed, movable, and between 
fixed and movable, xxviii, 47, 145-48; 
general names of, 31-39, 123-26; inven­
tors of, xxii; kind of instrument (tension), 
10; Latin names, 46, 123-26; lengths of, 
128; names in genera, 41-43 

Suidas: 32n, 35n 
Sun: 46-47 
Superparticular. See Inequality, classes of; 

Ratio 
Superpartient. See Inequality, classes of; 

Ratio 
suspensa: 20n 
Symbol (notalnotula): 122-26 
symphonia: l9n 
synaphe: 43-45. See also Tetrachords, con­

junct 
systema teleion: 153n, 159n 
Systems, musical: bis-diapason, 153; defini­

tion, 153; diapason, 153; diapason-plus­
diatessaron, 153; mentioned, xxii-xxiii 

Taormina: the drunken adolescent of, 5-6 
Tension: effect on pitch, 166; increasing and 

decreasing, 116, 128; strings under, 52, 
175 

Term: definition, 65 
Terpander of Lesbos: added seventh string, 

31, 35n; curative use of music, 6 
Tetrachords: conjunct, 33, 36, 43-45; die­

zeugmenon, 33, 36-37; disjunct, 33, 45-
46; divided into three genera, 134-36f 
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general exposition, 40, 174; history of, 
33-39; Latin names for, 46; synemmenon,
33, 36-37

Tetractys, the Pythagorean: xxii 
Thamyris: 30n 
Thrace: 34n 
Tibia: 6n, 5ln 
Thaletas of Gortyne: 4 
Theon of Smyrna: 34n, 82n, 128n 
Timotheus of Melitus: added string, 4, 35; 

changed genus from enharmonic to chro­
matic, 5; musical innovator, 3n; subject of 
Lacedaemonian decree, 4-5, 188 

Tones: cannot be evenly divided, 26; dis­
tance between diapente and diatessaron, 
28; larger than eight commas, smaller 
than nine, 111-12, 114; perceiving space 
of, 98-99; sesquioctave ratio, 24, 77-80; 
six surpass the diapason, 86-87, 121-22 

Tone (mode, t6vo�): 152 
Toroebus: 30 
Trihemitone: 42 
Triple. See Ratio 
Trope (tropus, tQ6:rco�): 153. See also Mode 
tropus: 2n, 153n. See also Mode 
Trumpets: 8 
12:9:8:6: xxii, xxiv, 19, 30n 

Unison. See Pitch, unison 
unitas: l4n. See also Unity 
Unity: the origin of number, 57, 67; the 

smallest element, 14, 53 

Venus: 46-47 
Victorinus, Marius: xix-xx 
Vitruvius De architectura: l9n 
Voice (vox): classification of, 20; limited by 

human nature, 21. See also Pitch 
vox: 8n, l6n. See also Pitch 




