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2-4. Genesis of the enbarmonic pykna by katapykno-
sis.In principle, all pyknotic divisions can be gener-
ated by this process, although very bigh multipliers
may be necessary in some cases. The ones shown ave
merely iliustrative. See the Crialogs for the complete
list. (1) The basic form is the enbarmonic trichord,
or mafor third perzatonic, often ascribed to Glynzpos.
(zx) Didymos’s enbarmonion, ¢ “weal:” form. (33)

Prolensy’s enbarmonion, ¢ “strong” form. To comply

with Greek melodic canons, it was veoraered s
46745 - 24723+ ¢/z. (qx) Serve’s ennarmonic,

somettmes arrributed to Tartini, and discussed by

Perretr (1026, 26). Pachymeres may be the earizest

source. (5x) Aubor’s enbarmonic, aiso on Fof-

mann s {ist of supervartichiar arvisions. (6x) Wi

ETndm 5. i ~

SOF'S 57’”!]@’74‘2()?"2:, Giso on Liopragnn oy Hes ar

.M‘L”‘“ﬂ&"'ﬂ()’lwl g1 Givisions.

INDEX NUMBERS PYENZ
x 16 15 16/1%

X 32 31 3¢ 32/31-31/30
3 48 47 46 a5 24/23-406/45
4x 64 63 62 61 6o 64/63-21/20
s5x 8o 79 78 77 76 75 20/19-76/75

6x 96 95 94 93 92 91 go 06/95-19/18

\——-V———fJ

’W\{S i5 avery Novaroawn imqg
See lxwmbclq_ {_‘g‘ﬁ ‘J,(-
5

5

Aristoxenos’s hemiolic chromatic and may descend from neutral third
pentatonics such as Winnington-Ingram’s reconstruction of the spondeion
or libation mode (Winnington-Ingram 1928 and chapter 6), if Sachs’s ideas
on the origin of the genera have any validity (Sachs 1943). In any case, the
scale is a beautiful sequence of intervals and has been used successfully by
both Harry Partch (Windsong, Daphne of the Dunes) and Lou Harrison, the
latter in an improvisation in the early 1970s.

Prolemy returned to the use of the number seven in his chromatic and
soft diatonic genera and introduced ratios of eleven in his intense chromatic

and equable diatonic. These terachords appear to be in agreement with the

musical reality of the ers, as most of the scales described as contemporary

runings for the lyra and kithara have septimal intervals (6-4)

Prolemy’s intense diatonic is the basic for Western European just in-

3

mods of the scale

w
]
@
Q.
=
G
I8
.

tonation. The Lydian or C by this genus is the

European major scale, but the minor mode is generated by the intervallic

retrograde of this tewachord, 10/¢ - 0/8 - 16/15. This scale is not idendcal

to the Hypodorian or A mode of 12-tone equaily temDered,. meantone, and
i

Pythagorean intonatons. {For further discussion of this topic, see chapters

6 and 7.)

The numerical technigue employed by Eratosthenes, T

uvmoc ana

Prolemy to define the majority of their tetrachords is called linear division

and may be identified with the process known in Greek as karapyinosis.
Fatapyknosis consists of the division, or rather the filling-in, of 2 musical
interval by multiplying its numerator and denominator by 2 set of integers
of increasing magnitude. The resultng series of integers between the ex-
treme terms generates a new set of intervals of increasingly smaller span as
the multiplier grows larger. These intervals form a series of microtones
which are then recombined to produce the desired melodic division, usually
composed of epimore ratios. The process may be seen in 2-4 where it is
applied to the enharmonic pyknotic interval 16:15. By extension, the pyknon
may also be termed the katapyknosis (Emmanuel 1921). It consists of three
notes, the berypyknon, or lowest note, the mesopyknon, or middle note, and
the oxypyknon, or highest. v
The harmoniai of Kathieen Schiesinger are the result of applying

apyknosis to the entire octave, 2:1, and then to certain of the ensuing in-
tervals. In chapter 4 it is applied to the fourth to generate indexed genera.

The divisions of Eratosthenes and Didymos comprise mainly 1:1 divi-

I2 CHAPTER 2



4~2. Indexed genera. The terms 4 and 3 which
represent the 1/1 and 4/3 of the final tetrachord are
multiplied by the index. The lefthand sets of
tetrachords are those generated by selecting and

recombining the successive intervals resulting from

the additional terms after the multiplication. The

righthand sets of tetrachords bave been reduced to

lowest terms and ordered with the Cl uppermaost.

MULTIPLIER: 4

16/15 -

24/20-20/19 -
* see Catalog number 536.

* A l6\?\r8+\lﬁW\n an l rec‘_('l 536(“3
in the WMost econamical et
amd psssibly in Erlamger

5-15/13

~23/22 -

-23/21-
-23/20-
~23/19 -

/

<22/21-
-22/20-
- 22/19 -
-21/20-
-21/19 -

15/14 -

.1

TERMS:

14/12

- 13/12

/12

Led

17-10/9-

19/18 -
21/20-
19/18 -
20/1¢ -

-10/17 - 17/15

o-16/15

0-10/18 - 6/¢

-10/90 - 9/8

-16/15 - 20/17

-10/9 - 23/20

-10/18 - 23/19
- 12/11-7/76

- 11/10- 10/9

12/11 - 22/19
10/9 - 8/7
21/19- 8/7
19/18 - 6/5

‘is the 3/2’s complement of 11/9 and 52/45 the 4/3’s complement of 15/13.

Various genera were then constructed by dividing the pykna or apykna by
linear division into two or three parts to produce 1:1, 1:2, and 2:1 divisions.
Both the 1:2 and 2:1 divisions were made to locate genera composed mainly
of superparticular ratios. Even Ptolemy occasionally had to reorder the
intervals resulting from triple division before recombining two of them to
produce the two intervals of the pyknon (2-2 and 2-4). More complex di-
visions were found either by inspection or by katapyknosis with larger
multipliers.

Indexed genera

4

One useful technique, originated by Ervin Wilson, is a variation of the
katapyknotic process. In 4-2 this technique is applied to the 4/3 rather than
to the pyknon (as it wasin 2-4). The 1/1 and 4/3 of the undivided tetrachord
are expressed as 3 and 4, and are multiplied by a succession of numbers of
increasing magnitude. The new terms resuldng from such a muldplicaton
and all the intermediate numbers define a set of successive intervals which
may be sequentially recombined to yield the three intervals of terrachords

1 have termed the multiplier, the index, and the :

.~ z 12 L g s
genera. L he intermediate rermsare a seguence of arithmenc

the extremes.

The major shortcoming of this procedure is that the number of geners
grows rapidly with the index. There are 120 genera of index 17, and not all
of these are worth cataloguing, since other genera of similar melodic con-
tours and simpler ratios are aiready known and tabulated. The technique is
stll of interest, however, to generate sets of tetrachords with common

numerical relatons for algorithmic composition.

Pentachordal families

Archytas’s genera were devised so that they made the interval 7/6 between
their common first interval, 28/27, and the note 2 9/8 below the first note
of the tetrachord (Erickson 1965; W'mningfon—lngram 1932; see aiso 6-1).
Other first intervals (x) may be chosen so that in combinadon with the
9/8 they generate harmonically and melodically interesting intervals.
These intervals may be termed pentachordal intervals (PI) as they are part of
a pentachordal, rather than a tetrachordal tonal sequence. Three such

- groups or families of tetrachords are given in 4-3 along with their initial and

pentachordal intervals. , zte'\' vachords
o T

%
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