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1.

FROI PERFORMED TO EL Ol U

INTRODUCTION

The music of the 2Cth century shows a diversity
of atyle and idiom without precedent in the history
of Western music. Thio arises from the fact that
composers have sought for new ways of expression
after it becanme clear that the musical language of the
precedins era was no longer sufficient to satisfy
their need, The otyle which has led to the most ~
fruitful developments and which mey reasonahly be
considered as the most important in this century is
that of serialism, This study will therefore trace
itc development from the end of the 19th century to the
present,

The music written between (eirea) 1650 and 1900
was based on & aystem of tonality which had as its
basis the mathematical relationships of the harmonie
gserica, The source of all pitch material was the dias=-
tonic scale, and the music achieved prosression and
SLorward -novement from the heginming of a work to its
end by exploiting the conflict bhetween-those sounds
considered concordent and those considered discordant,
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Discord engendered emotional tension, concord
relaxation as discord resolved onto concord. Thus
dissonance was mﬂgmtood as 2 necessary disturbance
of a consonant and emotionally reposeful norm; it
was usually found at cadentizl points and was care-
fully approached - the ear was prepared for the
coming tension. The seven triads built up on each
degree of the scale were considered as generating
varying degreca of concord and discord, and thus
each contrihuted to the construction of music which
constantly moved towards climaxes of tension, and
away again to the norm of relaxation., Each pexr-
formed a function in relation to the six others,
and each was ordered in a hierarchy of importance
according to its funetion. -

Bach and, later, Beethoven contributed greatly
to the early simple tension-relaxation relationships
of tonality. They created varying degrees of ten-
sion-relaxation by expanding the vocabulary of dis-
sonant chords hy inereasing their number, and hy
investing them with varying degrecs of expressivity.
Thus, as music advanced as a language capahle of
expressing more and more different types of emotion,
so multiplied the degree and type of disaonance.

Yet these discords always had to resolve in the frame-
work of the triadic hierarchy and in relation to a
tonic.

It is with the age of expressivity, the 19th
century, when composers considered rmasic as a lang-
uage to express mainly individualistic, personal
enotion, that the world of dissonance hecame vastly
expanded, ineludinz in the chords notes which bore to

-
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the tonic relations of a more and more distant nature,
This meant that in order to prepare and resolve the
tension aceruing to a particularly expressive chord,
longer passages of preparation and gradual resolution
had to be written, passages movinz progreasively
further away from the home-key in order to prepare for
the very foreizn chord., These passages, and especially
individusl dissonances, gradually became less and less
related to the hierarchical structure of tonality,

and were appreciated for their expressive content
only, with 2 corresponding lessening of regard for
their formsl commitments, }

Pinally such passages "broke their moorings", so
to speak, and drifted, free, away from the tonics the
relationship hecame ohscured to the point where it was
no longer ahle to act as a cohesive factor. lew
methoda of coherence had to b»e found,

This movement is known as "the emancipation of
the dissonance™, The music which eventually resul ted
is known'as "atondl”, i.c., msic which bears no re-
lation %0 a tonic, and deoes not involve the functional
relationships of tonality.

The final years of the 19th century, and the
openinz ones of this, wrought vast changee in the ine
dividual's consciousness of social and religious
security, a sociglog!.eal phenomenon beyond the realm
of this otudy. As the individual became more and more
isolated from his fellow-men, spiritually speaking,
his need for a highly individualised emotionsl voicing
led him to use greater and more unfamiliar dissonance
than ever bhefore.

The mean _o.f dissonance-consonance had heen rising

-
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steadily until hy the beginning of this century it had
reached a point where the consonance norm would have
been considered extremely dissonant 250 years hefore.
With the abandonment of the tonal hierarchy, a com=
poser could only rely on his own emotional appraisal
and grading of degrees of dissonance in order to obe
tain a sense of progression as understood in tradition-
al tonal teras,

Obviously, the composer's grading of discord and
the listener®s might be vastly different, when there
were no universally accepted erditeria by which to
judge.s Thus this was not reliahle as a guide to come
prehension, What, then, did atonal music use to en=-
sure coherence and hence comprechensibility?

The loss of tomality as an ordering system apply=-
ing to pitech movement was not, however, the only \
problen which confronted composers at the tura of the
century,. ,

The system of tonality also assisted in the pro=-
gression of easily recognizahle ideas which were
usually stated at the outset as themes with clearly
defined melodic and rhythmic character, If a second
theme was used, it would usually be of contrasting
character and was frequently in a contrasting key
with a different type of harmonic accompaniment,
Transitional material was similarly differentiated,

The thematic material was developed and varied throughe
out the work, and the listener's understanding of the
music depended in part upon his recognition of the vare
ied progression of the material by reference to the orie-
ginal thematiec structures.

Set patteras of modulation in the use of referent=
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ial thematic material helped to produce clear-cut
formal divisions as in, for example, sonata, rondo,
and minueteand-trio forms.

Rhythm, besides being hased on the relationships
of the harmonic series, as was the pitch system, was
presented as an integral part of the thematic mater-
ial, and thus able %o act referentislly hoth in con-
junction with this material and on its own, as in
Beethoven's 5th symphony, or the second fugue from
"The Art of Fugue", where the whole fugue is permeated
by the dotted vhythm of the subject. The rhythm also
helped to define, say, the first and second subjects
in sonata-form — the contrasting rhythms of each con-
tributed to the recognition of the melodic and har-
moniec contrast of such themes,

Yetre was presented in a system of hars, containe-
inz equal mumbers of the basic unit of measurement of
the piece, These hars, with their accent on the first
haat, helped in the movement of tension-relaxation by
gtre@sing or underplaying dissonance according to ite
distribution in the har. An ohvious example of this
ia the so-called feminine ending of the classical per-
iod, where the discord is displaced from its normal
weak-heat position to the strong heat, thereby acquir-
ing still greater tension.

Begides this, the actual numher of hars in a
theme served to separate it into antecedent and cone
sequent, usually 2+2, 4+4,ete. Any variation in
this arrangement could he achieved hy varyinz the
munbher of hars in either. Thua nmetre, too, parti-
gipated in the tension-relaxation progression hy aw-
symetry of har nunbers,
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Themes and their development were further differ—
entiated by means of their orchestration, which was
thus a2lso sble to act referentially. In the 18th
eentury, the various departments of the orchestra were
used primarily to differentiate the main from the sub-
sidiary materizl,

In the 19th century, with improvementa in the
construction of orchestral instruments as a contributing
factor, the orchestra came to be considered far more in
terns of its timbriec value, The individnal instruments
began to play their role as vehicles for expressivity
and were treated far more soloistically in orchestral
musie than ever hefore, The differentiation of the
instruments and the recognition of their individusl ex-
pressive valuc were greatly strengthened in the colour-
ful and unusual instrumentation of composers like Tah—
ler, Strauss and Sibelius, to mention only threej this
instrunental development through the 19th century laid
the hasis for the instrumental sound of 20th-century
msic.

As these three elements — pitech, rhythm and insirie
mentation -— were so intimately hound together in the
enmunciation of tonality, the atonalists had not only %o
grapple with the problems engendered by the decaying
organization of pitch,_%ﬁgpaiti those presented by fune-
tionless rhythm and instrumentation too —— functionless,
heecause these had formerly acted referentially in con-
junction with harmonically-defined thematic structures
in the tonal systen. Cne of the most fundamental
changes which occurred in music from this perioed onwards
was the emergence of these three elements as equally im-
portants in fact, instrumentation has gradunlly gained
ascendaney over the other two, particularly where the
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timbric colour of juxtaposed structures acts as a
guide to comprehension in the music of today.

This study will deal with the period of atonality
and the prohlems it engendered; SchBnberg's's
fiebern's advancement of serial technique and this com=
poser 28 a forerunner of the school of total serialismg
total serialism and its attendant prohblems; +the emer-
genee of eclectronic music as one solution to these and,
finslly, the breakdown of serielism, Throushout I
shall attempt to trace a clear path of development
from ite beginnings at the turn of the century to its
final abandonment 60 years later,
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Atonal music means, literally, muaic which is net
haged on the tonal system and which therefore ies not
involved in a system of hierarchical relationships %o
a tonic,

The progrescive admission of more and more foreiga
chords to the basic key in order to achieve emotional
tension and movement has already been discussed in the
introductory chapter. These foreign chords frequently
involved 2 great mumber of chromatic changes, so that
chromatiec harmony, based primarily on semitonal relation-
ships, gradually weakened irreparahbly the cchesive power
of diatonie harmony where the semitonal relationships
only occur hetween certain degrees of the diatonie sceale
- and are fundamental to the tension-relaxation principle
and thus the whole hierarchieal structure, as they are
involved in the enunciation of cadences.

Once functional diatonic harmony was seen %o de
thus weakenmed, two extreme solutions were offered to re-
place this system based on pre-specified semitonal re- .
lationships == music based on the whole-tone scale, A
where ng semitonal relationships existed, and the 12-
note seale, where gll relationships were semitonal,

The music which adopted the latter, the'chromatic scale,
as the source of its material can be seen to have
evolved more direetly out of the decaying diatonic syse
tem, and it is this mueic which led to the most profound
and influential developmenta in music today.

The most important composers in this =tonal and
chronatic idiom were Arnold SchBnherg and Anton Webern,
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A study of their atonal practices will help to
illustrate how the serial technique evolved. /’

Arnold SchBnberz looms as the most influentizsl
composer of the first twenty-five years of this cen-
tury. His importance is twofold: ~firstly, he was x
the founder of the 1l2-note system and, secondly, he
forms a bridge between the clessical technigues of
traditional music and the serial technique of Webern
and his followers, Thus the colossus faces hoth ways
- bhackwards towards the 19th century, and forwards
into the 20th,

The basic compositional methsd underlying all of
Sch¥nberg's work appears both in his atonal and serial
muoics it is one which ensures coherence in these
essentially dissonant idioms: all the material used
in a piece is derived from a "Crundgestalt™ —— a
"basic shape".

The word "Gestalt" is Aifficult to translate into
English; our word "shape®™ is inadequate, as the Ge-
stalt also involven the character of what is contained
in the design.

The concept of the "Grundgestalt" is not new and
underlies all traditional musie which we feel to he
extremely formally cohesive, The appreciation of
masic up to the time of Poulez, Stockhausen and their
contemporaries (where aporeciation has to he based on
quite different factors) arose from the recognition
of certain referential structures which constantly
appeared in their original form or varied in some way.
How this recognition was ensured has already been dis-—
cussed, Such a basis for appreciation apilies to all
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traditional music and can he applied to fairly loose-
knit forms within the idiom as well as the more ohvious
examples from the “eclassical®™ period,

However, in the works of certain composers our
aenﬁe of coherence and thus formel unity in the highest
sense is so strong that we £ind such music totally
satisfying, bhoth intellectually and emotionally., Such
works we revere as being the finest examples of the
musiecal art that man has achieved, and it is in these
works that the concept of the CGrundgestalt operates
to its fullest extent, In this connection, one tends
to think immediately of Bach, though he is one of many,

In any one of the fugues or inventions that one
examines, Pach's method of deriving sll his materisal
from that of the opening dbars can be seen, It is proha-
bly true to say that once these bars were written, Rach
did not introduce any new material into the piece, un-
less for its surprise value and thus as a tension-produ-
cinz device, FHe was ahle to derive 211 his movement,
which we hear as the progression of the music from the
bezinning to the end of the piece, from the motifs and
rhythms contained in his Grundgestalt, A remarkahle
example, beczuse n0 clearly illustrative of this, is the
2-part Inventionyno.l, in C major, ILikewise, all the
material in each of his fugzues usually comes from the
subject, counter-suhjeect, and codetta between the two,

Josef Rufer, in his "Composition with 12 notes
related only to one another" X made an extensive ana-
lysis of the first movement of RBeethoven's Piano Sonata
ia C minor, op.lC,no0,ly Here again, all the materisl
can he ghown to he derived from the hasic shape con-
tained in the opening bars, Rufer even shows how the

*pu'h. Barrie and Roekliff, London, 1965j
translated by Hamphrey Searle,




material of the other movements is related to this
opening as well, This principle can be ohserved in
mach of Reethoven's music.

By his use of the "Grundgestali™ in atonal music,
SchBnbherz solved the second problem confronting the 20th
century - that of supplying referential structures to
a2id the listener in his comprehension of music where
harmonic prozression no longer operated as a cohesive
factor. He had yet to solve the first - %0 create a
system for the organization of the chromatic materiel,

SchBnberg usually presents the Grundgestalt at the
outset of a piece; it can appear as a chordal progression,
or 28 a melody with chordal accompaniment; perhaps it
is a counterpoint of melodies, or even a single line,

It has bhoth a musical structure and an emotional charac—
ter. Certain intervals, chords and rhythms are ex-
trzcted from this shape and permeate 2ll subsequent mat-
erial, Thus every pitch and rhythmic event of the
piece can be related to the basic shape; +this ensures
unity of musiczl materisl and a certain consistency of
emotional character. The Crundgestalt thus acts as an
all-smbracing referential structure, to which all sub-
sequent events can be referred,

The actual Grundgestalt itself was often composed
by means of certain operations on one or two intervallie
cells which might be presented horizontally (melodieally)
or vertically (chordally), transposed, and transformed,
i.e., appearing in their original guise, inverted, in
retrograde, or in retrograde inversion, Thus several
easily identifiahle referential structures, such as
themes, accompaniment figures, etec., would arise out of
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a single cell, At the same time, Sch¥nbherg then
applied these same operations to the larger structures
of the Grundgestalt throughout the rest of the piece,

A fine example of this is to be found in a very
late atonal work, the first of the "FPinf Klavierstllcke",
0p.23, written between 1920 and 1923, The basiec
shape is presented in th® first four bars of the piece.
This is a very good example of how the Grundgestalt is
derived from operations on a motivic cell, and at the
same time the latter is extricable in any of ite forms
to operate throughout the rest of the piece; the para-
dox of "unity in multiplicity” ensures an abundance of
"new" material which is all related to an original re—
ferential structure.

George Perle has made a detailed analysis of these
first four hars in his hook "Serial Composition and
Atonality"®  He shows how they contain the simultan-
eous horizontal and verticzl presentation of a 3-note
motiviec cell, which in expanded to form a second, very
similar cell, with a slightly wider compass., These®
two (melodic) motifs are transposed, inverted, presented
in retrograde and retrograde inversion, presented hori-
zontally to form melodiec lineg and vertically to produce
the accompanying chords, Thus the basic shape appears,
with its own character, as a 3-part structure comprising
melodic strands and accompanying chords; all the mat-
erinl contained in it is derived from the two 3-note
motifs. This hasic shape then acts as a referential
atrueture, to which sll subsequent material ecan he re-
ferred.

¥ puh, Paber and Faber, London, 1968.
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Ixzample 1: Op.23,n0.1l : first 4 bars.
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The initial motif appears in the middle voice ae
# i -7 (somitone, minor 3rd) and is immediately fol-
lowed hy itself in retrograde inversicn, now trans-
posed, in Mar 3 DH -c"-n"]. It is mecompanied in the
lower voice hy two overlepning statements of this mo-
$if, doth in retrograde inversion [A" -c'f-n'I] and
[B'f-fﬁ -c"’]. Hote that the first statement uses the
sanc notes, one 8ve lower, as does the middle voice in
Rar 3. In the upper voice, Far 2, the original motif
appears transposed PI'-D"'—, ]. * This, in conjunction
with the epening F*, forme a second motif P‘E-E’-D"l
note also o minor 3rd and o semitone, though the fact
that hoth intervals descend now widens the compass of
the entire motif hy one semitone, The second motif
iz transpesed and in retroa,i-&de in Bars 2 and 3
[D’—B"—ij, inverted in the middle voice in Par 3 [G-l'
-ﬂ‘\-af]. Thus the 3-part conlrapuntal texture can be
scen to he nade up of three melodie strands, each of
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which is entirely derived from operations on two 3=
note motivie cells,

The first chord consistas of the notes of the
first motif inverted [Ab A -!"]. presented vertically;
the last is a transposed vertical preseantation of the
second motif. OFf course, a vertical presentation ob=
literates the special variants (inversion, ete,) of
the original motif,

There are also "diagonal” relationahips based on
these two cells t the bl of the upper voice, the "
and B of the middle voice (Rars 1 and 2) form the re-
trograde of the second motivic cell, as do the W of
the middle voice and the P! and D' of the lower voice
in Pars 2 and 3. =

This i9 & portieularly illuminating example of
Sch¥nherg's atonal working, as the methods employed in
evolving the Grundgestalt from the two 3-note motivie
cells were later used to vary the presentation of the
12-note series, i.e., the series could be presented in
the original, inverted, in retrograde or in retrograde
inversion.. Any of these forms could bhe freely trans-
posed; none of these operations changed the actual
shape or character of the intervals of the series, as
ecan he seen from gimilar operations on the cells in the
four hars discussed shove,

Another very important aspect of Sch®nberg's later
serial technique can also be ohserved in this atonal
passage = the equation of the horizontal with the vere
tical dimension ¢ the suecessive notes of the 1l2-note
gerieg can be presented chordally as well as melodieally
and $he early application of this principle can bhe seen
in the chordal presentation of the 3-note cell ahove,
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Just as SchBnberg considers the 3-note cell as -
an entity of shape and character which then evolves
into a Grundgestalt with a more traditional function,
so later does he write a l2-note series of speecific
gshape and character which then permeates the Grund=
gestalt., The latter, in turn, provides the thematic
and subsidiary materisl of the whole work,

Seh¥nberz's operations on motivie cells to create
a coherent musical structure, the Grundgestalt, po;pza
the way to his later serial practices, while his use of
the Grundgestalt as a referential structure from which
all the material of the piece derives can be seen as
a direct continustion of traditionsl practice.

Sometimes the Grundgestalt is presented as a them-
atic structure containing clearly defined thematic sec-
tions, as in op.ll,no.l (see Ex,2 helow). These sec-
tions then act as main and secondary themes, while
other elements in their presentation serve as subsidiary
meterial for later use. The material, defined thus,
is able to create formal divisions in the musie, a@s in
traditional practice,

Subsecuent reference to the Grundgectalt need not
be only thematic .or melodic. Thematic material is
presented rhythmicelly, and on occasion the rhythm can
gerve as a separate referential structure without ref-
erence to the meledie structure it sccompanies, a2gain
as in traditional musiec. '

We have seen how these thematic structures of
SehBnherg are all derived from operations on motivie
cells. These cells comprise onc or more intervals and
there is frequent subsequent use of these intervals
acting referentially.
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Such proctices, clearly based on those of trade
itional musie, ave very clearly illustrated in Schine
berz's earliest consistently atonal work, the Drei
Klavierstilcke, op.ll, written in 1909,

In the first of the three pieces, the Crundgestalt
ia presented thematieally, and is clearly divisible into
two sections (mayiced here A and B),

Example 2 ¢ Op.ll,no.,l. : Bars l=4,

| B _
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B = P

Ny
| Yl

|2k

E=TERES

i
e

= ; . Tfﬁ _"_H! -

By

o
0

v

T

l :Fr-:«l

A ends with the semitonal melodic figure [A']

whose codential positioning to A later hecomes an ime
portant cadential feature of the pchG:

The elements which go to make up this Srundgestalt
= the rhythm, contour, melodic intervals and actual
piteh content (as opposed to transposable intervals) e
are troated as separate components so that subsequently
eaeck ean act 2o g separate referential structure,

This ean he illustrated by a fow examples from the
piegec,

¢ "Cadentizl" here must be understood as applying to a
closings figzure, divorced from any tonal, harmonicale-
ly funetional inplications.
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In Pars 9 to 11, reference is made to A by means
of passages with similarity of contour end identical
rhythmie structure, though different notas are used,
The melodic descending semitone of A' is inverted in
Par 11, though the rhythmic structure and chordal ac-
companiment in the same as at its appearance in the
Grundrentalt.

These three bars also constitute an exemple of
the way in which SchBaberg's thematie structures help
$0 create formal divisions. After the Crundgestalt
has heen ateted (Fxample 2), the B strmecture ic re-
peated twice, with rhythmie displecements (Pars 5 to 8).
The veaprearance, with the variations discussed ahove,
of A and A* in Bars 9 to 11 thus serve a reeapitula-
tory fwiction and hring the whole first section to a
close,.

The next section,which begina at Bar 12, is defined
hy a merkedly different style of presentation, which is
yet related to the first section in part by an inter-
eating example of a rhythmic structure acting referen-
tially. The descending semitone of A' is presented as

LR in Rar 3.
In Par 15, a descending semitone is presented ss
{ ik and immediately fol-

lowed by f, § , though without the melodic com-
ponent of the original structure, i.e. the notes here
comprige a falling major 3rd — the desecending semi-
tone is disecarded.

Example 33
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Example 33 Biv 15 s
o =t
J e

This figure [ 6 =¢'-7' 1] develops in Par 16 to
become the openinz four notes of a figure which strong-
1y recalls, in contour, the original figure A, an im=-
pression strengthened by the cadential descending semi-

tone [AH-G*] in Bar 13,

Example 43 Rars 16 - 18,

() T
N= i é i : e
e —— = \JE?'HE; =
=k tes e A = e ///// \m__jt,-
- £ = vt ]
: = v h;h‘? % 7

. = s

The figure A' again performe 2 cadential function
in another interesting example of reference, In the
final three bars of the piece, the melody notes of A,
| plus the 2 notes of the L.H, chord of A', reappear as
a descendinz phrase, permutated and varied rhythmically
and in register, These are followed by the 2-note
fizure, Y and Bb, now in octaves, in the final bhar - AY,

now the final cadence.
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versicn of A' [Pq-ﬁq].

Exomple 6 ¢ Pars 34 - 35.

e il T — J‘
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1S 1 jiL§ Ty 1 * - \
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— ~1 gl |
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The whole section is developed from this germj
thus a seetion which containg apparently new music ise
setually derived from the intervals of the Grundgestolt.

The remarks above are not intended as a comprehen-
sive analysis of op.ll,no.l; rather have I picked a
number of examples from the many there to illustrate
SchBnberg®s use of the Grundgestalt, and to show such
use ns heing o contimuation of traditional practice.

The Grundgestalt of hoth works quoted above (on.?3,

ey no.,l and op.ll,n0,1) are essentially thematic; themati-

cism is in faet a general feature of SchBnbderg's work,
as it is of tonal musie,

Thus SchBnberz can be seen as in the direct line
\of tradition in his application of earlier procedures °
/to atonal materisl. Feen after he had formulated and
adopted the 1l2-note series he continued the composition-
al methoda he had applied to his stonal music. His
fusion of the discipline of the "Method of Composition
with 12 notes relased only to one another” and trad-
itional practicen was really hins greatest achievement,
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anda*b*bheaametimeexpln.i.nshiare;laction'l:y‘l=}1eunwe1
revolutionary disciples of Webern, ey

The theories and compositional mothods of SchBnbers
~ean eclearly Mo sern to have evolved fron earlier proce-
dures; not oo thone of Anton Febern, whose role in 20th
century muaic is that of a revolutionary snd vhose music
effected & fundamentnl chonge in the construction of
sound progression from anything that had ever been heard
before, The highly differentiated sound of music today
and the theories underlying such sound originate in the
muaic of Webern,

Already, in the Tirst decade of the century, his a-
tonnl rmusic constituted a radical break with traditions
the methods he used to order his atonal material, like
SehBnherz's, were so close to those of his later serial
masic that his transition from one method of composition
to the other is harely noticeable.

Webern bhegan studying under SchBnberg in 1904 and
- in the peried 1906-1912 he, SchBnberg, and SchBnberg's
other famous pupil, Alhan Berg, were in almost daily
contact. Althouzh their styles were so different, and
thus SchBinberg®s influence does not appear to have heen
very direct, Webern obwiously followed his somotime
teacher's career closely, both in his adoption of the
chromatic scale as the source of his atonal material,
and in his first essay into the serial idiom very short-
ly after Schnherg's adoption of the 12-note row, These
two men form the fountain-head of the mainstream of musie
today. Both exerted a profound influence, thoush it
wes Yehorn®s nore radienl style end innovatory coantrie
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butions to serialism that exerted the greater influence
on total serialists like Stockhausen and Toulez, and it
is Webern's concepts which have survived the breakdowm
of serialism,

The importance of 7ebern and his subsequent influence
can be related to two factors, the first being his re=
volutionary understanding of the nature of musie, the
second being the actual realization of this in his work
= his highly individualistic sound, Both were clearly
evident even in his atonal period, .

Webern understood the interval between two notes as
an object exiating in space and time, An example will
make this clear: in tonal harmony, the interval bhetween
the notes M and the cf avove (major 7th) was considered
as dissonant and thus engendering emotional tensionj
at the same tine, the actual pitches involved in the e=
mmnciation of this interval were considered in relation
to 2 key-centre; the degree of importance of such an
interval was evaluated according to its functional re-
lationship to this centre.

Webern's evaluation of this is quite different.
These two pitches are understood as the defining limits
of a distance — and this distance emhodies 2 specifiec
character; out of the context of tonality it has neo
relative emotional force and no progressional commit—
ments. The distance remains the same whether it occurs
between DY and c*. or » ana the o below, when inverteds
it remains the same whether ina gounded first, or G*s
the retrograde presentation does not affect the identity
of the gsound-object in its essence, It is obvious from
this that piteh, in the traditional sense, hecomes une
inportant, and, indeed, it performs a quite different
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function in this msic,

At the same tinme, the interval can be presented
horizontally or vertieally, or in diagonzl relationships
between two independent parts, withouvt changing its es-
sential naturey its veried effect in all these inotances
iz achieved through ite different positioning in space
and in time.

In so far as the interval has gpecific character
anl is ahle %o act as a strugturing force, it bears cer-
tain roserdlances o the GrundgeWbalt of SchBnbers, now
vedueed to 2 sirilfle Snterval, but there the similarity
ends, The WH‘I is bhasiecally a structure capable
of developgment and variafion; the proBression of the
misiec from the beginning of a wolk to its end is achieved
Wy nctualizing this. The intervel-ehjec§, on the other
hand, permeates the mueie totelly, as itself, unchanging
i1 ita ecssence., Thus the form=huilding properties of
the Crundgestalt, =a used in traditional musie and hy*
Seh¥nberg, =2re not operative here, and the construction
of a work is aehie.z.vad by entirely new means, ehern's
great achievement is the dissolution of the various
diseiplines of harmony, counterpoint and fornm into a
new concent, hy reducing these to o single relationship
hetween two notes.

Webern's choice of favourite intervel is interest-
ing: the source of his material is the chromatic sesle,
and thus the logiesl choice of interval iz that basic to
thias seale: the semitone and its harmonic inversion,
the major 7th, end expannion, the minor 9th. At the
game time, Wehern was concerned with the ebelition of
any tonal characteristie in his musie, and we have ole-
ready noted how the use of chromatic intervals tends %o
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ohscure any implication of key.

It has been said that the intervel is a structuring
force in Webern's music. An interesting example of
this is to be found in an anaslysis by Henri Pousseur of
an atonal work, the first of the Six Bagatelles, op.9
(1913)% He shows how each note is related to the next
- either sounded melodically, or vertically, or in a
diagonal relationship —— by a chromatic step, either the
minor 2nd or its derivatives. This he calls "direct
chromaticism™; "indirect chromaticism" occurs where the
note iz related to the next but ®me by the same intervals,
'His analysis is #dllustrative of how the chosen interval
completely permeates the music and at the same time or-
ganizes the pitch material effectivelyd

Thus far, the sole defining characteristic of this
sound-object is distance, However, its character may
vary considerably from the mammer in which it appearsj
for example, a minor 9th in a high register on the flute
has a considerably different character from a minor 9th
in 2 low register on the cello. Likewise, its character
varies according to its duration and accentuation and,
though less, according to whether it ascends or descends,
Thus the same interval can assume a varied character
from its presentation, although its essential identity
as that interval remsins unchanged. All parameters”
- duration, timbre, method of attack, register and dyn-
amies, even pitch (the actual notes defining the dis-
tance) - operate to give character to the sound-ob-
jeet whose essence is distance. Webern now sees the
interval as a sound-object whieh floats in 2 kaleidoscopic

*In an article, "Webern's organic chromaticism", pub.in
"die Reihe", Vol.2.(1959), translated by Leo Tlack.

> The word is not used in its strictest mathematical sensej
it is now commonly used by serialists to denote the var-
jables in music, €.Z., timbre, pitch, duration, etcs.




25,

environment; 28 in 2 mobile where the individual ob-
jeets are comprehended in their variocus relationships to
each other, according to thoir constantly changing are
rangement in space, 80 is the intervel varioualy compre-
hended in relationship to its constantly chenging envir-
onment.

Musie, permeated by a single interval with chenging
character might not be easily comprehensihle, yet Webern's
maic gives en impression of extraordinary unity and
clarity. The reason for this is that the variocus para-
meters operate not only to give the interval character
but also to act in referential relationships with each
other,

In traditional music, and in that of SchBnbersg, com-
prchension is achieved hy constant reference to themes
or parts of themes., With Weboran's sholition of the theme
— it3 nearest equivalent heing a single ianterval, or per-
haps two, arranged in a motivie cell — other sources of
reference had to he sought snd Webern found the answer
in the parameters which now served to emunciate character.
llow each was uged as a significant referential element
in a complex structure of crosse-references. For example,
a note sounded in an wmsually hish register may recall
another sounded in the same register several hara beforej
recognition of thig faeilitates understanding of, say,
the reeapitulatory character of that sectionj here reg-
ister mects referentislly. A sudden pirzicato relating
to one earlior may seive the sane function, Pitch, too,
as opposed $0 intervel, is important as a referential
element: an interval sounded betweon particular notes
may derive special formsl importance from its repetition
at that pitch,
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Thus even 2 single element may play its allotted
part in the ereation of an extremely tightly-lknit web
of interlocking referential structures, This method of
componition is well illustrated in the 4th movement of
Wehern's Pive Movements for String Cuartet, op.5 (1909),
analysed in detail by George Perle.”

He points out that the two motivie cells dominating
the work are generated by the interval of a semitone,

Example T2

X
X

| d :I
Choret T Chod IL |

Thege two chords ave derived from the transposition
of the semitone, in Chord I, up a perfeect 4th and, in
Chord II, up a tritone, Their presentation in Bars 1
andl 2 on the lst end 2nd violines is interesting, as it
{1lustrates another form-huilding method of VWebhem.

In Bar 1, the verticul sounds produce a major Tih and a
minor 9thy in Ter 2, a minor 9thy then a major Tthe

Example 8 ¢ Pears 1 and 2,
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e M2 b e iy
Yo I [T = = e
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{nnl: Dampfer i teg . :
len;, I Fou —" F T o i |81
1
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Thig mirroring effect later heeame a very important
constructional deviece in his serial musice

% gp.cit,
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These two chords (Sx.7) generate a melodic element
— T -F’, which ia comprised of the only two notes not
common to bhothi +thias maken its first appearance in the
vicla in Par 2 and appears in various guises throushous
the movenont,

Example 93 Tar 2.

. — |
Vg2 ——F ‘
o 5

(It has actually sprenred ss the top notes of the
opening chords, but the first overt statement appears in
Bar 2)., Here pitch serves referentially - notice its
inclusion in the semitonal figure of Bar 6,

Example 102 Par 6.

- ausserst ruh::?///r : _F' I
a-‘-

where it serves to relate apparently new materizsl $o an
earliey gtructure.

Yet another exammle of how this interwnl actually
structures the magterdial is the relationship of the first
note T4 (1st wiolin) to the last, #¥ (2na violin),

I have already discussed how the identity of an
interval is retained ia Hoth ito horizontal and ite
vertical presentation, Compare Par 2 (Ex.8) with the
1st violin part in Bar 3.

=3y

xermple 11 ¢ Bar 3. —
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Exact repetition of an intervallic fragment will
function as an obvious aid to understanding. Compare
the frazment in Mars 4=5, on the 1lst violin, with the
cello in canon, with Bars 11-12 on the 2nd violin and
viola; again the cello makes canonic entry,. The 2=
companying figure” (#<a'<P') on the viocla in Pars 4-5

(Ex.12) now occurs as harmonics en the lst violin (Ex.13).

Example 12 ¢ Pars 4=5,
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Here, 2lso, the special colour of strins harmonics
is used to underscore the hasie intervelliec cell of the
movenent = the semitone (ff—ak).

There are only two usages of harmonics in the one
tire piece: <the harmonie E7 on the cello, in Rars T=10
is succeeded by the -c¥_7# on the 1st viclin, quoted
ahove. The disgonal relationship between the cello
md the violin thus highlighted by their utusl use of
hayrmenics involves the important melodic element noted
above? Ef-?#;

Motice,; oo, how the character of 2 repeated inter-
val changes kaleidoscopieally hy variation of its pare-
neiers = the interval E"-F# agsunes a suhstantially
different guise when presented (1) as harmoniecs and
(2) with ito duretional values radieslly eltered (from
tho 4nitisl £ gomera, g0 P P P 0 EF

, 2y -
g p* e il

in the passage wder discussion).

Noticey too, the only pizzicato appearances in the
movenent; in Mar 2, chord I ia presented pizricato and
in Mar 12 (the seeond last bar) chord II, transposed.

Ixanple 14: Tar 2, Exanple 15 ¢ Par 12,
. = — | , —
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Thio serves two purpeses : firstly, it helpas to define :
the recapitulatory nature of the last fow hars; secondly,

it emphasizes the importance of these two chorde as under-

lying structures of the movement.

Finally, phrasinz, too, serves o simmificant refer-
entisl function here, There are only two semiquaver
pasonges in the movement, in Pars 6 and 12-13, The
manner in which this new figure is related to an earlier
structure at its first oppearsnce has already been dis-
ousged, Its finnl appecyance is introduced by means of
references to an earlier phrasing, In Pars 7=5 the lst
violin phrases the two notes nh and G*;together. U=
expectedly, the repetition of these notes with the same
durationg) velues in Par 9 is not givean the same vhrasing.
Instend, the G¥ 4o phrased to the following Cl

Example 163 Ters T=0,

g/—\\ - /bp.\ "SW.

L he e fe IzE s he gt
Ty P = Z =
J f/p/a..::’_: — e e |

The siznificance of this is only made elear in the
final semiquaver fisure, which starts with the neotes G

aad Cf

Example 17 ¢ Bars 1l2-l13.
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The entire movenent iz made up of suek relationshipssg

it is not necessery to go into further detanil, as the few
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points made above are sufficient to illustrate Webern's
highly individual method of composition, where not one
gingle event eccurs without structural significance.

It is particularly interesting to compare this work
with SchBnberg's Drei Klavierstfticke, op.ll,no.l, as both
were written in 1909 and both clearly display the come
posers' very different principles of composition, princ-
iples which separsie them as to their historical func-
tion = SchBnberz s the "bridge" betweon traditional
and "modern" music, Webern as innovator with implice-
tions reaching far beyond his own works and time,

Webern's method resulte in what might be celled a
closed form. The basis of form in tonal music was the
progrension of ideas from one point in the music to an=-
other. Appreciation of this movement was largely achie-
ved by @& rotional expectation of elimax and repose,
gained from familiasrity with the material and from lis-
tening to the harmonic context. When listening to
Wehern's mueic, it is impossible to anticipate what will
come: esch musical event, however minute, is relatdd to
what has gone before and to what will come, Such re-
lationshipe ean only be appreciated after they have oc=-
curred. For example, the first pizricato chord of Par 2
gives no indication to a listener of its subsequent
appearance. Only after the second chord has been sound-
ed, right at the end, is the listener able to realize
that he has heard this before and that its function here
is recapitulatory. Thus the whole is comprehended as
an involuted structure, a tightly-spun weh of closely
interlocking referential structures, This concept of
form constitutes a radical break with tradition, and de=
mande = quite different type of listening. It is a
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bagie concept in music after Wehern - through purpose-
ful determinings by the composer, everything that is to
come is made indeterminahle to the listener,

At the same time, pitch as the main ecarrier of
jdeas has been dethroned, Fach parameter is of vital
importance, not only in the enunciation of the character
of the interval-ohject, but in its ability to structure
the music as well, Webern's achievement here was of the
utmont significance in the later development of serialism,
The extreme level of orzanization he extended to all the
elements which go to make up music is found in his owm
serial composition, and ultimately led to the adoption
of total serialization by composers like TNoulez end
Stockhausen,

The highly cheracteristic sound of Webern's musie
- 8 sound heard even in the electronic music of today,
and especially in the pre-electronic works of the total
serialista = derives chiefly from the sharp differen
tiation within the musieal parameters themselves. TFor
example, the dynamic element is differentiated into
many degrees ranging from, say, ffP %o ff , and each
motivic cell, sometimes each note, carries minutely
detailed inetructions as to which degree it is to sound,
In the seme connection, note his use of Elansfarben-
melodie” — literally, melody of timbres; each interval-
lic cell, = or sometimes a single note related to ane
other to be heard later, -both thus sounding the basie
intervallie relationship - is sounded by a different
instrument. A sort of text=book study of how he uses
thin melody of timbres can he heard in his orchestration
of the Nicercar from Nach's Musical Offering. :

This extreme differentiation arises out of the fact
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that he no longer uses themes (with their consistency
‘of timbre and dynamie) but motivie cells consisting of
one or more intervals, and that no single event is withe
out significance in the construction of the whole =
every single change of paranmeter ia of structural ime
portance, It also expleins why VWehern's music is rather
difficult to appreciate at first - a new type of listen-
ing altogether is demanded of an sudience., This type
of sound foreshadows the pointillistic technigue of the
total serialists.

Wehoern's emancipation of the intervel from the pay=-
chological tension it derived from its relationship to
a tonal centre is extremely important from three points
of view: it removes the achievement of tension from
piteh, it starts music on its path towards the juxto-
position of almost visual sound-ohjects, == opposed to
an emotional flow where each evont leads on to the noxt
on waves of climax and repose, and, thirdly, it inaug-
urates the type of thinking which eventuslly led to the
msical "ohjeetivity" of present-day msic,
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CHAPTER 2.
S

THE _ADVENT OF SERTALISM : COMPOSITION WITH TWELVE NOTES

That the chromatic scale would be the probable
successor to the diatonic scale as the source of mater-
inl for post-tonal music had been recognized by many
composers since the end of the nineteenth century. That
the atonal music so based, with no generally accepted
eriteria for its composition, had to be given a basic
gsysten of organization for its perpetuation was obvious.

The tonal system had given significance and meaning
to each note in a musical structure, hoth in the hori-
zontal and in the vertical dimensions. The counter—
point of Pach provides a good example of this : each
individual note is understood hoth as functioning with-
in an independent, characteristic melodic structure,
and in relation to the chord of which it forms a part
when the various melodic "voices"™ are sounded together.
In this musie, the organizing power of the key = of
tonality — is ideslly illustrated.

At the same time, tonslity ordered the chords de-
rived from the diatonic scale in a hierarchy, function-
ing in various relationships to one another, The
chords so functioning interacted with each other in gen-
erally accepted progressions, which became slmost form-
ulas, for example, the cadential progression II‘ V I“
These harmonic progressions helped to define
the form of a piece : the harmonic patterns found at a
ecadence were not those of a transitional passage; pro-
gressions used to establish, say, a first subject in
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sonata form were quite unlike the fluid and rapidly
modulating passages of the development section. Onece
chords no longer functioned in such harmonic progressions,
their aid in thus defining form was gone.

Sch¥nberg, in his lecture delivered at the Univer-
sity of Califormia in 1941 — and quoted in his book
"Style and Ideaﬁf Aiscusses this problem, and addss
"Hence, it seemed at first impossible to compose pieces
of complicated organiiétionﬂbg of gr@é%’iEEE%Ei’(p.1os),
one solution he found by setting a text or a poem, whose
various parts then suggested the type of masic used =
the fizurations, dynanics, instrumentation, etc.

Another fundamental principle, concomitant with -
that discussed above, had heen abandoned with tonality,
that of achievingz an impression of movenent by the use
of a hierarchy of variously graded concords and discords,
whose degree of tension was judged hoth in relation to
each other and, ultimately, %o a key-centre, These
degrecs were purely relative, and such a system of gra=-
ding became invalid once the hasiec relationship to a key-
centre had been denied.

Thus both the form of 2 work and its movement depen—
ded in lerge part upon the functional relationships of
tonal harmonye.

However, o sense of movement could bhe achieved by
different means altogether, In music which was pre-
dominantly "discordant” - which used chords considered
dissonant in the tonal system in long unresolved success—
jong = the earlier classifications into consonant and
dissonant became unnecessery. bub magic could still be
wderatood as a series of events occuring successively

* pub. Williams and Norgate Ltd, London, 1951.
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and progressively within a certain time-limit by

means of constant development and variation of the
referential structures laid out in the Grundgestalt.

At the same time, as we have already seen in the Three
Piano Pieces, op.ll, musicsl form could be achieved by
this method too. The solution to the first problem
— %o find a method whereby the vertical and horizon- &
tal dimensions could be ordered by one and the same
factor — was also to be found in SchBnberg's concept
of the Grundgestalt, and indeed, this concept was
eventually to give rise to the most important musiecal
gystem since the tonal era.

The need for an organizing principle was not re-
cognized hy SchSnberg alone. I have already mention-
ed the fact thot atonsl music recognized chromatieism
ag its basis, Just os the diatonic major and minor
scales had given rise to a whole system of segthetics
and organization, so the chromatiec scale was to per=
form a similar role.

While Sch¥nberg advanced steadily towards the
theoretical formulation of his method, there were
others who slso attempted to build systems on a basis
of twelve notes. The most important of these was
Josef Matthias Mauer (1883 - 1959).

Hauer's system was bound to his own esoteric
theory of aesthetics, which is one reason why it never
hecame widely sccepted., The rmsical basis of if,
however, is indicative of the direction compositional
thought was taking at the time, The twelve different
notes were presented in what he termed a "trope" — /
hasieally a l2-note melodic series. The trope was [
divided into two sections containing six notes each,
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The succession of the six notes within each seetion
could he constantly varied by intervallic permutation,
tut the entire section had to bhe sounded before any
note from the other section could appear., FHis firet
regular use of thic system in a composition hegan in
or ahout 1918, although he had heen working on it since
1908, In 1919 the first paper on it was published in
Vienna under the title "Uber die Klengfarbe", In . his
own composition, however, he did not expleoit the atonal
possibilities of it; bHoth he and his pupil Golysheff
wrote 12-note melodics but with fairly tonal-sounding
harmonic accompaniments, although their chords did not
function in the traditional tonal manner.

Schnberz hinself, round about 1914, worked on a
symphony which he never completed, the last part of
which became the oratorio "Die Jakobhsleiter" (1917 -
1922), In the sketeh for the scherzo of this symphony
he used all twelve notes divided into sections whose
note=guccession was not stipulated, as in Hauer's tropes.
He soon realized, however, the limitation, the weakness,
in Hauer's system, The trope did not stipulate the
order in which the notes should be scunded, and thus
was nothing more than a statement of the chromatic mat-
erial availahle, analogous to a constant unorganized
repetition of the notes of the diatonic major scale in
tonal music,

I have said that Schinherz's l2-note serial theory
had its origins in his concept of the Grundgestalt.

| Therc are three hasie aspects to this concept; all =re
related to an entirely new vision of sound, 2t first
operating unconseiously throush his entirely mmsieal
need 5o use the Crundgestalt, but later formulated thus 2
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"The two-or-more-dimensional space in which musical
ideas are presented is a unit. Though the elements

of these ideas appear separate and independent to the
eye and the ear, they reveal their true meaning only
through their co-operation, even as no single word o~
lone can express a thought without relation %o other
words. All that haprens at any point of this musiecal
gpace has more than a local effect. It functions not
only in its own plane, but also iz all other directions
and planes, and is not without influence even at remote
points .../ A musieal idea, accordingly, though consisi-
ing of melody, rhythm, and harmony, is neither the one
nor the other alone, but all three together. The ele=
ments of a musicel idea are partly incorporated in the
horizontal plane as successive sounds, and partly in the
vertical plane as simultaneous sounds. The matual re-—
lation of tones | notes | regulates the succession of in-
tervals as well as their association into harmonies;

the vhythm regulates the succession of tones as well as
the succeassion of harmonies and organ;zes phrasinge.

And this explains WhY «... 2 bagic sed [saries of twelve
tones can be used in éither dimension, as a whole or in
parts ... The unity of musical space demands an abso= .
lute and unitary perceptions In this space, as in
Swedenhorg's heaven (deseribed in Balzac's 'Seraphitat)
there is no ahgolute down, no right or left, forward or
backward. Every rmusical configuration, every movement
of tones has to he comprehended primarily as a matual
relation of sounds, of oscillatory vibraiions, appeare
ing at different places and $imes secsens Just as our
mind always recognizes, for instance, a knife, a bottle
or a watch, regerdless of its position, and can reproduce
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it in the imogination in every possible position, even
s0 2 musical creator's mind can operate subconsciously
with a row of tones, regardless of their direction,
rogardless of the way in whieh a mirror might show the
mitual relations, which remain a given quantity."™

The first aspeet to he coansidered will be disecussed
with reference to the Grundgestalt of op.23, no.l (cf,
Pel3ff,) ixamination of the first four hars shows how
the entire Urundgestalt of the piece is derived through
operations on two melodic cells made up of two intervals
= the minor 3rd and the minor 2nd, These intervals
are presented in their original form, are inverted, are
sounded in retrozrade and in retrograde inversion,
They still remain the same intervals, but are perceived
from different ongles, )Josef Rufer paraphrased the
last sentence quoted from SchBnberz's lecture thus : "An
ohject, for example, & hat or a hottle, when viewed
fron different sides presents a differeant appearance
each time, although it still remains the same hat or
bottle.""*® Thiz is 2 valid visual analogy : substitute
"interval™ for "hat" or "hottle"™. A succession of ine
tervals presented upside-down as in inversion, or with
ito pitch components reversed as in retrograde, remains
the same succession of intervals "viewed" from differ-
ent angles, Such operations on the intervallic cell
forn the melodic motifs of the Grundgestalt,

* Prom SchBnberg's "Composition with Twelve Tones", de=
livered as a lecture 2t the University of California
at Los Anzelen, 'arch 26th,1941, and quoted in his
book of essays "Style and Idea", on pp.109, 113~114,

¥%*Josef Rufer ¢ ope.cits, De63e
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local effect. It functions not only in ites own plame,
but also in all other directions and planes, and is
not without influence even at remote pointa".....

As music tended to use more of the twelve notes
with fewer repetitions before their complete announce-
ment, it was only a nmatter of time before SchBnberg
conceived a Grundgestalt using all twelve different
notes., Here theoretical problems of composition and
his actusl compositional practice converged onto a
gingle point 3 the concept of a series of twelve diff-
erent notes, laid out as a melodiec structure, an order-
ed succession. And so through a natural historical
process arose the most important single factor in the
development of twentieth-century music —= the 1l2-note
series,

Cnce fully formulated, the series became the under-
lying ordering principle of much atonal musie, In
essence, it is the thematicized Grundgestalt — the
twelve different notes afe laid out in succession ac-
cording to the intervals desired for use in the compo-
gition, These twelve notes are then arranged in chords,
or as melody with accompaniment, or in a contrapuntal
texture; in short, they operate %o build up the basic
patterns of the Grundgestalt —— the melodic motifs,
the harmonic structures, etc., to which constant refer-
ence can be made = much as did the interwvallie cells
of the atonal period.

It is obvious that in 2 12-note series, no note
can he repeated hefore all twelve have heen sounded.
loreover, each series will be different for cach work;
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as the geries is the melodic representation of the com=
poser's musical ideas, and as each new work is the pro-
duct of new ideas, so each series will be different,

As visualized by SchBnberg, the notes of a series
are related only to those immediately preceding and fol=
lowing them, by intervallic relationships. Thus the
series effectively destroys the notes' predetermined
relationship to a given tonie; as Rufer says, "It
gives back each note its own musical weight, its inher-
ent meaning and its individuality; these had been lost
under the dietatorship of tonslity."®  Hence the method
of composing with a2 1l2-note series could aptly be termed,
from the title of Rufer's book, "Composition with twelve
notes related only to one another."

The series of 12 notes as originally conceived by
the composer is known @s the series in its original
form (0). This original form can be inverted (I), or
appear in retrograde (R), or as the retrograde of the
inversion (RI), without losing its essential shape and
intervallic structure, §uch operations on the series
can be seen as a mere extension of similar operations on
cells containing only, say, two intervals, as in the
Grundgestalt of 0p.23,10.1, As in the latter case, the
aseries thus variously presented accords with SchUnberg's
concept of Musical Space, 2nd is illustrated in his essay’*
by the following diagram and examplei-

* Jogsef Rufer : op.cite., p.80
Sch¥nberg $ op.cit., p.115
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Example 18:-
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Each form of the series can be transposed to any of the
remaining eleven notes, making forty-eight possible
forms altogether.

Compogition with a 1l2-note series inveolves the con-
tinuous repetition of the series, in any of its forms
and transpositions, throughout the work. As Schinberg
derives characteristic themes, chords, figures and ac-
companiments out of his series, these operate as they
@id in hig pre-serial work, serving to define the form
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and acting referentially.,
The first work to be written entirely on a 12-

note series was in 1921 — the Suite for Piano, op.25.
| Detween this and the last work to be written in its en-
: tirety in the free, non-tonal gtyle —— the Four Songs
| Wwith Orchestra, 0p.22 (1913-1916) — come two transition—
[ 8l works which overlap with the writing of op.25: the
| Five Piano Pieces, op.23, and the Serenade, op.24, both
| composed hetween 1920 snd 1923,
' These two works, bhesides conteining 12-note sections,
! are clearly illustrative of how certasin characteristic
Teatures of serial composition were basic to SchBnberg's
compositional style and point the way to his seriamlism,
which drew all these constructional features together
into one systematized method.

The variation movement (the 3rd) of the Serenade

does not yet use all twelve notes and is hased on an 1l-
note theme, played by a solo clarinet. Three notes are
repeated and the note BY is missingi-
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: b\kc_Pz‘“""’o
‘:ek({w C)z A 3 " e sfb“ma' A 6 o.&?-po g A ’:'
T I 3 i ‘Wﬂi‘-’h—; '3-:3’& PE_F 12 25 ¥
A Io > o
Bt i
SiTaL
L‘_’h- 7 L l]#- k‘;‘?}’ﬂ

The theme is composed of two sections, the ante-
cedent and the consequent (ef."question" and "answer® in
classicel themes)., The antecedent ends at Bar 5, at
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the pause maric M the consequent is the retrograde
version of the antecedent, overlapping at the central
note F§, and with rhythmic slteration. This effece
tively ensures a close correspondence between the two
as their intervallic structure is thus identical.,
Rufer uses this as a further example of how melody
gradually took over certain functions formerly assigned
to harmony alone by comparing the melodic mirroring
here with the harmonic mirroring in classieal themes,
whose antecedent and consequent involved the basic
harmonic progression I - V, V = I,

Interestingly enough, the relationship of the
firet note (BY) and the axis note (PY) is a traditionsl
one and, in fact, one which Sch¥nberg frequently used
even in his serial music., Another example of this
from these transitionsl works can be found in the
first three bhars of OPe«23,n0,3, where the bhasic shape
consists of a S-note theme sounded initially in the
right hand and imitated exactly one ber later in the
left hand a perfect 4th-plus-8ve bhelow:—
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To return to the theme of the variation movement
of the 3erenade: the correspondence between Schnberg's
construction of this theme and serial practice is ob-
vious,

The five variations of the theme employ the trade
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itional methods of variation of Beethoven and Prahms,
and also variations of the theme by means of inverting
it, using it in retrograde and transposing it.

~ Another precursor of serial practice to be observed
in this non-serial movement is the ability of the 14—
note theme to form chords. Compare the pizzicato chords
of Bars 27 and 28 with the retrograde inversion of the
antecedent of the clarinet theme,

Example 22:= RI of antecedenti-
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Example 23 (Rars 27 and 28, violin, viola and cello
parts only) i=
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This practice has already heen noted in the Grund-
geatalt of op.23,n0.l, and relates to the concept of
masical space.

Another example of this is to be noted in the last
six bare of op.23,n0.3, where the actual pitech content
of the S5-note theme and its imitation is presented in
two chords,

The close correlation hetween the construction of
the Grundgestalt of op.23,n0.l1 and later serial practice
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has already been discussed.

Rufer further points out that in these two transi-
tional works "a2ll the harmonic and melodic formations
in 2 piece or movement have arisen from one and the same
sequence of notes". This sequence, both in its inter-
valliec relationships and in the number of notes it con=-
tains, underlies the whole hasic shape, which in turn
presents, for later reference throughout the work, cer-
tain characteristic features. Rufer goes on: "This
clarifies and justifies the role which the series, as
the given melodic extract of the ‘basic shape', plays
as a factor which creates shape, form and coherchece
in the musical organization of the piece in question;
this role corresponds to that of tonality, or of a key.
Just as in a tonal piece each note 2lways has a direct
or indirect relationship to the key-note, so here ;p
every position it is always part of a series., For
everything is derived from the gseries — chords, main
and subsidiary parts, accompanying figures, etec. This
presupposes (or, one could say, it follows from this)
that the series must be present in every moment of the
course of the musici; in other words, it must be con-
tinually repeated., Thus the requirement that the ser-
ies mast be repeated without cessation arises from a
musical necessity."*

The series, then, is the Grundgestalt in melodic,
non-rhythmic form, which is to he repeated constantly
throughout the work, in its various transformations and
transpositions. J,How is the series used to build up
recognizable thenes, figures, chordal structures, etc.?
The answer agein is to be found in SchBnberg's earlier

¥ Rufer: op.cit., p.76ff.




practice. Just as the characteristic features of the
/  Grundgestalt were built up from various presentations
of the melodic cells, so are they now built up from the
H#’#,series.
/ + Lhempn may be composed either from the mere sound-
| ing of the notes of the meries, or part of the series,
f in succession, ags in the following example from the lst
movement of SchBnberg's 4th String Quartet, op.37:-

Example 24:~-
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or by sounding certain notes of the series and utilis-
inz those hetween as accompanimental figures or chordsse

Example 25 (0p.37, 3rd movement, Pars 633-634):-
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Several forms of the geries sounded simul tancously can
create a contrapuntal structure consisting of several
melodic strands soundedé together, as frequently happens
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in the canons of Webern; e.ge.y the 4=-part canon which
opena the Symphony, 0p.21l, utilizes for each "voice"
a different form and/or transposition of the geries,
Chordal structures can be built up bHyst=
(i) presentingz the consecutive notes of a single series

vertically:=-
88 1 5 9 s Or with the notes of the chords
§ g ig permutated, which is the more
4§ 8 12 usual te-

Fxample 26a (the opening two bars from the Piano plece,
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(i1i) the simultancous sounding of various forms of the
seriess
(iii) A combination of these two methods,
ar TR problen arises when the second means is used,
which is well {llustrated by Reginald Smith Prindle™

«—

*Reginald Smith RBrindle: "Serial Composition", pub,
Oxford University Press, London (1966).



in an example of his own construction (p.83)¢=
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It will be observed that hetween the second and third
chords the & is repeated, at the interval of an 8ves
this occuras also hetween the pemultimate and last chord
in the case of the B’ , while in the last chord there
are two Als, The former case is lmown as "false rel-
ations” of the Bve, the latter simply as 8ve doublings
both are conzidered highly undesirahle by serialists.

Schinberg, as early as 1911 in his "Harmonielechre®,
advocated the avoidance of 8ve douhling: "To double is
to emphasize, and an emphasized tone could he interpret-
ed as a root, or even a toniej +the consequences of such
an interpretation must be avoided,"™ It has already
heen mentioned that the method of composition with 2 12-
note series made each note of equal importance, abolishe
ing the tonal hierarchy; the emphasis resuliting from
the doubling of a particular note would give to that
note a special importance, thus contradicting the hasis
of the method,

However, the practice of accompanying one form of
the series with afiothor was valid in the context of ser-
ial theory. Sch¥nberg himself admitted that on occasion

*"'uoted in his essay, op.cit., p.108,



the initial inspiration —— the series — had to be re-
worked to accord with certain compositional require-
ments. In a letter to Josef Rufer, written in 1950,
he said: "It will not often happen that one ohtains a
perfect series which is fit for use as the first immed-
iate conception., A 1little working-over afterwards is
usually necessary. But the character of the piece is
already present in the first form of the series. This
working over depends chiefly on constructional consid-
erations. Por example I endeavour to avoid one of the
forms ending with the same tone with which another be-
gins, and vice versa, for fear of monotony." In the
same letter, he put forward his solution topthe PIO~

deavour to keep the seriem such that the inversion of
the first six tones a fifth lower gives the remaining
8ix tones. The consequent, the seventh to twelfth
tones, is a different sequence of these second six tones.
This has the advantage that one can accompany melodic
phrases made from the first six tones with harmonies
made from the second six tones, without getting doub-
lings,"®

The series of the Pourth String Quartet, op.37
(1936) furnishes an example of thiss-

% Quoted in Josef Rufer's hook, op.cit.,p.94ff.
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Example 20:- b

In Bar 27, quoted above, the results of such a
geries is illustrated, 0 is divided between the first
and second violins, while I, a perfect 5th below, is
shared by viola and cello.

Another example of this type of constructed ser-
ies is that of the Variations for Orchestra, op.3l
(1926-1928), Here the inversion a minor 3rd helow pro-
duces the same result,
Example 293
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It is probably no mere accident that SchBnberg pre-
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ferred the perfect 5th relationship (cf. p.45 ),
this being a natural acoustical one, occurrinz between
the second and third notes of the harmonic series, and
one which had cdominated Western ru=ic since its earliest
days; SchBnberz considered his work to be in the line
of tradition, and therefore his choice of this interval
would not he contradictory to his method.

Another series considered desirable for constructe

/ ional reagons was that which contained corresponding

intervals between the various segments. For example, in
the series of o0p.25, the Piano Suite, the interval of a
diminished 5th occurs bhetween notes 3 and 4 and between
notes 7 and 8, |This effectively divides the series ine-
altering the basic character of the series. They can
also overlap each other and be coupled together vertical
ly, very much as if they were individual 4-note series,
This subdividing of the series might seem contradictory
to the tenet of serial theory which holds that the SeT-
ies must unfold its twelve notes in a predetermined suce
cession. There is some truth in this, particularly
when it is carried to the lengths of some SchBnberg
followers, who,,through constant permutation of the in-
terval successions, alter the originsl heyond recozni-
tiga. At this point, the series tends to lose the rea-
son'@or its very existence, namely, that of acting as a
recognizahle, unifying shape underlying all the musical
structures of the piece throuzh its constant repetition.
Sch¥inberz himself =llowed, however, that once the series
had been firmly estahlished in the consciousness of the
listener, a certain amount of permutation was quite
legitimate,

|

o,
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The types of rows constructed hy Webern, where each
subsequent segment is an inversion or a retrograde of
the first, is a logical extension of SchBnberg's rows
containing corresponding intervals. In such a case,
the character of the row is already contained in the
first segment, all other segments being tranasformations
and/or transpositions of this basiec shape.

SchBnberg's Piano Piece, op.33a, written in 1928,
furnishes an example of a highly sophisticated use of
a2 sub-divided 12-note series (see Fx.302 and b). The
series is clearly divided into three 4-note groups (a,

b and ¢) which are closely related through their inter-
vallic correspondence: each conteins a perfect 4th, an
augmented 4th, and a major 2nd or the harmonic inversions
thereof, while the first and third groups each contain

a minor 2nd,and the second and third groups have a

minor 3rd in common.

The Grundgestalt is presented in the first two bars
as six chords; this shape contains both the serisl mat-
erial of the piece, and the underlying compositional
idea. Two forms of the series are used here: O, and I
a perfect 5th below, presented in retrograde. The 4-
note chords of the Grundgestalt each comprise 2 verti-
calized segment of the series and thus each chord is re-
lated to the others throush correspondence of interval
content, In the analysis of the interval content of
the 4-note segments given in the preceding paragraph,
it will have been observed that the corresponding inter-
vale do not necessarily occur hetween successive notess
the segments' presentation as chords obviates any neces-
sity for them to do so.

The whole work is constructed by using these seg-
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ments almost like independent 4-note meries which ine
teract with each other and do not have to he presente
ed consecutively, i.e., a5 they appear in the 12-note
series, Thus by presenting, in the Grundgestalt, the
two forms of the series to he used (basically O and I)
as six verticalized segments, Sch¥nbers clearly indic-
ates the hasic constructional ides he is to use.
Analysisc of the first 9 hars, to the end of the
"poco rit..." (see Ix,30b, helow) illustrates the fole
lowing compositional featuresi-
(2) The Crundgestelt (Bars 1 and 2), discussed aboves
(b) Corresponding segments from both forms of the series
accompanying each other (Mars 3, 4 and 5): 4n Tar 3, the
R.He plays ¢ I, accompanied by the L.,H, playiag e¢j Par 4
has the R.H. playing b I, while the L.,7, plays b; in Par 5
(and the last quaver of Par 4) the single notes are the
consecutive notes from a I, in retrograde, while the
chords are aj (as the segments are presented e, b, a in
each hand, both forms are actually sounded in retrograde;
however, when successive notes are verticalized, the term
"retrograde” has no real application.)
(¢) (Pars 6 and 7) : Presontation of the two forns in
"striet" form, i.e., the chords and single notes suec-
ceed each other as in the 12-note series; each series
forn, O, then I in retrograde, is split up between the
hands, in contrast to the prodedure in Tars 3, 4 and 53
(one point worth noting is that the mirrored presentations
ay by ¢, eI, bI, al is stressed at the axis by repeated
single notes (Bf ,AB‘) and these notes sound the interval
which is basic to the relationship hetween the two
formas of the series: the perfeet 5th,)
(2) Mew combinations of the corresponding scoments fronm
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both forms of the series, presented thus (Pars 8 and 9)s-
ReHe a a b ¢
Lefl, | 2 1 al b1 el

8 9

Between the two hands there is a direct intervallic
correspondence, one playinz the inversion of the other,

Here, SchWinberg's use of a sub-divided series is
entirely constructional and musiecally wvalid; the unity
of tho series remains unimpaired hecause of the close
correspondence between its subdivisions,

(Perhaps, too, Sch¥nberg here foreshadows some of
the most recent developments in musie, where sound-
clusters — i,e.,notes sounded together and succes-
sively tut all obviously comprising one structure sen-
arated from other, contrasted, structures - interaect
with each other in musical space.)

In the analysis of a serial work, the original
series is frequently considered as lying within an 8ve
compass; it should be reslized, however, that this is
only the melodic extract from widely diverse figures
used throughout the work, and that the same interveal
can be presented variously as, say, a minor 3rd, a
minor 3rd plus an 8ve, or a major 6th (its harmonic in-
version), Precedents of this in tonal music are too
nunerous to mentiony in both tonal music and serial
music the basic interval is still recognized as such,
therehy lezitimising the practice. Webern, however,
preferi-ed to structure even such changes, holding that
an 8ve change of a note's position subtly altered its
character. (This will be fully discussed with reference
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to op.21 in the following chapter.,) Such an idea was
foreisn to Sch¥nderg, however, who considered much of
his work to derive from traditional tonal practice.

It was Sch¥nberg's contention that the series had
evolved out of musical necessity and was = natural con-
clusion to the period of unstable chromaticism, THe
frequently insisted that the series should never be al-
lowed to dominate the composer's ereative imaginations
rather should it be a useful technique employed in the
service of musie, Te himself was undoctrinaire and
very flexihle in his usage of the technique,

This is remarkahly illustrated in his operas "loses
und Aron", written between 1930 and 1932 and considered
by many %o be his chief work, This is a2 full-length
opera, lasting several hours and is most diverse in its
musical presentation, ranging from the contemplative
“"sprechgesang” of Moses, through the lyrieal tenor lines
of Aron, to the wildly exotic and sensusl Golden Calf
scene, The entire work is written on a single series
which can be divided into two 6-note segments of cor-
responding interval-content between their component

dyadete

Example 313
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The position of these dynds in relation to each other
is constantly changed within each seznent and the freee
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dom ot the series arises from such permutation,

SchBnberg himself said, "In the first works in
which I employed this method, I was not yet convinced
that the exclusive use of one set | series | would not
result in monotony. Would it allow the creation of a
sufficient number of characteristically differentiated
. themes, phrases, motives, sentences, and nther fGrMS?
At this time, I used complieated devices to assure var-
‘iety. But soon I discovered that my fear was unfound-
edj I could even bhase a whole operé, *lloses and Aaron',
solely on one set; and I found that, on the contrary,
the more familiar I became with this set the more easily
I could draw themea from 1t. Thus, the truth of my
first prediction had received splendid proof. One has
to follow the basic set; but, nevertheless, onc com=-
poses as freely as befora.'*

The unity arising from such use of a sihgle series
is undeniable; here the series performs a2 similar func—
tion to the diatonic scele of tonal music: 4t gives
rise to highly varied forms and structures which are
fundamentally related through their common origin.

At all times the series was subordinated to his
misical needs, and, indeed, actually arose out of them,

Where SchBnberg wanted concords — as in the "Ode
to Napoleon", op.4l (1942) - he did not hesitate to use
them; +this work ends with an unmistakehle chord of Eb
major and the series first appears in z chord-group
made up of tonal triads.

The "rules" which he laid down —— £.8., n0 Sve
doubling -~ he felt to bhe in accordance with the new
gtyle of composition, rather as consecutive 5th and 8ve

X Op.cite, P.114.
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movement in tonal harmonic progressions is not wrong
in an absolute sense but, rather, anachronistic to the
atyle.

Hence he felt his suhdivision anad permtation of
the series into segments to he quite valid, providing
that its underlying character as a geries remained in-
tact, achieved by intervalliec correspondence in the two
instances briefly examined above,

(2 Likewise, the rule forbidding repetition of any

“note before all twelve had heen sounded was in sccor-
dance with the chromatic basis of the 12-note technique;
repetition of a note would tend to make that note C O~
spicuous, which arain was contradictory to the atyle.
He hinself, however, frequently "hroke" thias rule in
certain migical inctances. One sueh instaice is where
an ostinato is to he used; an ostinzto might here be
considered as a moving pedal-point, in ezsence a chord
held for a certain length of time. Another instance
is in trills and tremolos; yet another is in figures -
such as that at RBer 78 in the 4th novement of the 3rd
String Quartet, op.30:=-
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These 211 involve return to a note already sounded.
Immediate repetition of a note is equally valid, as
when it is a characteristic feature of a figure, for
example, the opening theme of the 1lst movement of %he
4th String Cuartet, op.37 (ef.Ex.24), or when the sound
is likely %o die away although its continued sounding
is considered desirable as, for example, in pizzicato
chords,

~—#7A series arises directly from a2 composer's creat-
ive needs; as it serves as the bagsis for 211l the themes
and other musical characters he wishes to use, it must
contain the possibilities of these within itself,

The type of sound required by Alban Rerg, for
example, is richly chromatic with 2 certain tonsl bias.
e row of his Violin Concerto (1935):-
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is therefore constructed in such & way as to enahle
him to realize such socund, but on a serial bhasis, In
its origzinsl form it contains alternating and overlap-
ping major and minor triads while the last four notes
form part of a whole-=tone secale,

3chBnberg, when wigshing to use certain tonsl ele-
ments in his Ode, op.4l, constructed the series for this
so that concordant clements are present, and the row in
its original form and especially when inverted and in
retrograde, is rich in "leading-note" and "falling Tth"
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relationshipss

For the maximum possible variety of interval, and
thue great variety in sound throughout the worlk, XPenek
suggests, in his "Studies in Counterpoint"r the use of
an all-interval series, This contains all eleven ine
tervals possible; hasieally there are only six, the
other five being harmonic inversions of these.

Example 35:=-
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(The intervals are measured in mumber of semitoness
this method of measurement iz usually used in serial
music,)

Smith Prindle points out™* that such a series is
good for a work in which harmonic variety is required,
though it is unsuitahble for melodie writing as such
great variety is not inducive to what he ealls "melodie
coherence,”

The series of Anton Vebern are markedly different
from all these, As they were to serve music of a rade
ically different kind from anything which had gone before,

* published hy G. Schirmer, Inec.(llew York) 1940,
**Reginald Smith Prindle: op.cit.




music whose basis was the minute intervallic cell,
they frequently contain within themselves mirrorings
and transpositions of such a cell, as in the series of
the symphony, op.2l:-
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a' is the retrograde of a3 b’ is the retrograde of bj
¥ is the retrograde inversion of b; b2 is the inversion
of b3 ¢' is the inversion of e; d4' contains the same
intervals as d; e' is the inversion of e; £' is the
retrograde of fj(each varied presentation involves
transposition, of course,)

In his series, Webera also frequently concentrated
on the elimination of any suggestion of concord, as
this might bear a tonal implication. Here, such an
implication is cancelled by a chromatic contradiction
of the interval immediately after its sounding, as in
the series of the Three Songs, oOp.23:-

Example 37t-
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All his life, and in the face of immense opposi-
tion, Sch®nberg mainteined that he was not a revolu-
tionary, At first this may seem curious coming from
the immovator of serial music, which has certainly
led to some undeniably revolutionary sounds since its
inception. Closer examination, however, and from the
vantage-point of almost fifty years after he wrote his
first serial work, shows him to have heen correct in
his assessment of his own place in history,

The mind which made the leap from chromatically-
based atonal music to the serial method of composition
was undoubtedly that of a very great and far-seeing
mugicien, hut it should bhe remembered that actual musi-—
cal practice had been moving in this direction for at
least fifteen years hefore the first work based on a
12-note series was written. Schiinberz®s achievement
was his recognition of the potential in this wsystemate
ized dodecaphonic musie, end the intellectual feat of
creating such a system. His formulation of the serial
method was thus the logical conclusion to this period
of flux, :

SchBnberg, however, was responsihle for the most
truly revolutionary concept of the century, nanely,
that of Musico DLCE, This has since become fundament-
al to musical composition today, and is the hasis of a
system of music which hears virtually no relation to
earlier systems, and whose understanding involves an
entirely new type of listening. SchBnberg himself used
it to rationalize the various mirror forms of the ser-
ies, but it was Webern who first realized, in his own
music, the revolutionary aspects of such an idea, al-
though possible foreshadowings of the technique may bhe
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seen in the construction of op.33a (ef. above).

Like all apparent innovators — Bach, for example,
or Beethoven - SchBnberg is hoth the culmination of
the period hefore him and the stort of a "new" era.

In his music one discovers a synthesis of traditional
tonal practice and the basis of a type of music which
was carried far beyond him by his successors.

The eclassical precedents for the use of the Grunde
gestalt have already been discussed, This underlies
all of Sch¥nbersz's music; in addition to hio use there-
of, even in a serial context, most of SchB®nbherg's musiec
is conceived thematically; in turn, hic thematic wri-
ting serves a formal function by subdividing the work
into main and subsidinry sections, as did thematie
writing in the tonal era.

Rhythm, which was later to become an integral part
of serial structures, was treated by SchBnberg in sc-
cordance with his general compositional prineciples, that
is, rhythm was associated with themes, accompanimental
figures, etc., and ncted with them referentislly; as
in tonal music, however, rhythm could act referentially
on its own, and also helped to define the form. In
music where referential connections were more difficult
to make because of the comparative unfamiliarity of a
dissonant idiom, however, durational velues tended to
become far more differentiated and characteristic than
before.

In expression, too, SchBnberg's music iz in the
Romantic tradition, rich in emotionally evocative har-
mony and melody. His music, based as it was on long-
accepted principles of composition, ushered in the era
of serialism in a perfect synthesis of the two styles,
One reason for this achievement is undoubtedly that he
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always allowed himself to be guided by his musieal
needs and never permitted theory to hecome dogma,

I might end this chapter with two quotations:
in a2 letter to Hauer, written on the lst of December,
1923, whon he was working on the fornulation of his
method, he said: "I completely in the position of
being able to compose as unhesitatingly and imagina-
tively as one only does in one's youth and yet I Temn=-
ain under a precisely definable sesthetic control™ . ®

And later, he said, in an article published in
1949: "Recently it has often happened that I have bheen
agsked whether certain of my compositions are *pure® 12-
tone or even 1l2-tone at all, In fact — I do not imow,
I am always more a composer than a theoretician, And
when I compose, I try to forget all theories, I only
bogin when I have nade my mind free from all such in-
fluences. It seems to me important to warn my friends
against orthodoxy. Composition with 12 tones is really
only to a small degree a method which *forbids® or ex-
cludes. In the first instance it is 2 method which
should ensure logical order and organization; and the
result of it ought to be easier enmprahensibility.'m

Ho nore need be said,

% As quoted in Rufer: op.cit.,p.73.
sk 1bid: p.107.
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CHAPTER 3.
&Lon__NERTRN.

The music of Anton Webern constitutes a lendmaric
in the history of serial music. At & first hearing
one is immediately struck by the sounds of a music wi the
out precedent; everything appears to take place in a
world of incredible refinement and on a very small seale:
the brevity of the musie, its low level of dynamics, and
its intense, fragmented instrumental utterances, This
is the work of a man whose misical thought was radieally
new, and who realized in sound certain ideas which were
to guide music along paths it had never trovelloed before,

Webern left only thirty-one works with opus numberss
those not numbered include certain very early compositions,
arrangements of the works of other composers and his '
orchestration of the Ricercar from Bach's "Musical Offer-
ing", Of these thirty-one, the longest lasts a mere
gixteen minutes,

Just as they are slight in length, so are they in
gize of ensomble - almost all of Webern®s work can be
described as chamber music; in most cases hian orchestras
are chamber orchestras (the exception is the Six Pieces,
0p.6) and most of his work is for chamber ensembles and/
or voice,

In his bhook, Josef Rufer writess "“A composerts
thought will ecreate form logically and will obey the law
of artistic economy; therefore he will instinctively try
to present the content as exhasustively as posasihle, This
means, from the other point of view, that he will not
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bring in any musical ideas which are superfluous or
would cause the cohtent to 'overflow' the form. He

will not bring in anything which one could either leave

out or take out afterwards; rather it is what one has
to leave out in order not to overburden the content and
form, or spoil its clarity and perspective.”™ This

might very well be applied to Webern's music, which de-

mands a quite different type of listening: one of the

greatest difficulties it presents stems from the fact
that no event is unnecessary: each and every one contrie

| butes in some way to the overall form, and is involved in

| various relationships with other events — and should be

5 recognized as such.

' In this connection, too, Georze Perle suggests that
the remarikable brevity of each work "is not an idiosyn-
cratic feature but a necessary and logical consequence of
the multiplicity of function of every single element,w**

The compositions of Webern constitute o contribution
of paramount importance to the development of serial musie
from three different aspects: the first is the radically
new principles embodied in his wiork, principles which
have survived the eventual breakdown of serialism; the
second is his advancement of the aetual serial technique;
the third is his sound = quite new in the history of
Western music, but which set a precedent for later music
which has since gone far beyond his own methods and theo-
ries of composition, A discussion here of these three
aspects will be rather in the nature of a sumnmary, as the
basic principles of his composition were already operative
in his atonal work and have already been discussed in Chape

3 op.cit., p.99.
¥% op.cit,., p.21,
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ter 1, and a detailed illustration of these as found in
his serial music has been incorporated into the enalysis
of his Symphony, op.2l, which is given below,

These prineciples involve a basieally new conception
of Sch¥nberg's musical space. SchBnberg, when descri-
bing this in "Style and Idea", says: "There is no abao-
lute dowm, no right or left, forward or backward,” This
concept he applied to the four-fold presentation of his
series, described in the previous chapter, VWehern ex-
tends this concept beyond its application to piteh; for
him it embodies a fundamental formal prineciple, and all
musical events work towards a clearly recognizahle enun-
ciation of this prineciple.

This latter idea is by no means new 3 the purpose
of defining thematic material through its piteh content,
rhythm, instrumentation, general character, etec., in to-
nal music was to enable these to function referentially
in the emmeciation of tonal forms., What is new ia the
actual formal principle involved, for here the idea of
progressive development is totally absent. Any mirrored
structure — whether as the retrograde, or the inversion,
of material - in essentislly closed, involuted and self-
reflecting, In practice, the emunciation of such forms
involves the ordering of sll parameters, including piteh,
into large-seale patterns which are mirrored, either hy
inversion or hy retrograde movement.

Closely related to this is a principle we have al-
ready seen operating in Webern's atonal muaie. “There
is no ahsolute down, no right or left, forward or hack-
ward": as conceived hy Webhern, musical gpace i= o three-
dimensional framework in which sound-ohjects intervact
with each other in varying relationships, Here, too,
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the vertical and horizontal dimensions bhecome different

aspects of the third dimension - timej these two re-

present simultaneous and successive moments in time, rese

pectively, while the whole dimension of time is ineluded

in the concept of musieal space,

Webern's extension of the prineiple underlyins ser-

| ies presentation to be the hasis of the formal structur—
ing of a complete work - Or movement - hecomes an idesl
means for structurinzg the relationships between the sound-
objects in space, At the sane tine it provides a2 solu-
tion to the prohlem of form in serial musie. Sg!mnberg'a
use of the Grundgestalt to create form, as it had in trad-
itional musiec, is quite valid because his musie iz essene
tially thematie., Nevertheless, there is an inherent
contradiction here; tonal forms are based largely on hare
monic movement - cadential structures, modulation, cone
trasted keys ¢ 4in short, they are ideal for the CXPYC D=
sion of tonal music; material and form are intricately
\bound together, the one arising from the other, Thus a

r' combination of such forms with atonal pitch material ean

. at heat be only a temporary compromise, based as it is on
only one aspect of tonal form «- that of its orzanization
of referential thematic structures, ~

In Webern's music, however, a close correspondence
between material =ad Torm ic once more achieved : his
forns arise out of the fundementel principles orzanizing

- serial material,

Such =2 coneept of muaicsl space, which underlies all
of Webern's seriasl work, ic indicative of a totally new
way of thinking; 4¢ really nevics the true heginning of
the age of serialisn, and explains why Anton Webhern is
often referred to as "the father of the new music.”
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It is thus almost ironical that his ideas, which
"' fathered the era of total serialization, should have
survived it to become fundamentsl to the music of the
post-gerial period, where complex 'statistical? struc-
tures, which have their roots in the minute sound-obhjects
of Webern, are juxtaposed to form ever new relationships
with each other in space according to the chance whim
of the performer.

The first works in which Webern uged a 12-note ser-
ies were the Five Canons for soprano, clarinet and basse
clarinet, op.16, and the Three Folk Texts for soprano,
violin, clarinet nnd hass clarinet, 0D.17, both written
in 1924, 1In the first of these, that is, the very
first serial work he wrote, Webern uses what might be
called "serial form" — i.e,,the forms, described above,
deriving from basic serial techniques, These in turn
are contained within a form which comes from an era
preceding that of tonality — the canon,

The first, second and fifth canons employ canon hy
inversion, the third and fourth are exactly imitative,
Here already is an example of the application of the
principle of series inversion to the musieal form of
the piece, in his inversion of the piteh structures of
the leading voice, The first, third and fifth canons
are written for a2ll three ihatruments, the second and
fourth are for voice and clarinet, and voice and bhass
clarinet respectively. This again shows another type
of mirror formation, exact as to number of instruments
used, slightly varied as to which. Minor variations
in the mirroring are often introduced to avoid expecta~
tion on the part of the listener, once- the presence of
a mirror has bheen detected, This idea set a precedent



Lo

for later serialists, in particular 3tockhausen, who
aimed, through the predetermination of =all paraneters,
to structure the listening behaviour of his audiences,
; The two forms, serial and canonic, are those most
used by Webern., Metzger™ suggests that in his pre-
dilection for the canon he illustrated yet another ase
pect of serial theory, relating to the equation of the
horizontal and vertical dimensions: "It io possible to
make identicol materisl eater into horizontal, vertical
and 'diagonal' relationships with itself, hy means of
constantly-varying displacement in time; to create an
overall comnection that would resolve the different
‘dimensione’,.... A8 if to establish hy an extreme ex-
ample that simultaneity is a speeial form of succession,
Jebern composed "canons' with interval of entry zero,

as in the choral sections of the £ifth movement of the
Second Cantata,”

Webern's serien, too, indicate a new, serial way

of thinkings 4in the firast place, they frequently uti-
lize the inferval fundamental to the chromatic secale

(as oprosed to its speeific functional usage in diatonic

harnony): the semitone and its expansion and harmoniec
inversion; any susgestion of 2 concordant interval o
and thus, possibly, a trindiec connotatione, is immedintce
ly negated by 2 chromatic contradietion (as discussed in
' Chap.2,p.46)3 furthermore, the series are composed by
various serial operations on one or more intervallic
cells. If hin series are compared with those of Schine
herg and Berg, an obvious difference is immedictely
‘noticeahle: Webern's series arve actuslly conceived ser—
ially, and arise from his total commitment to the basie

%1In an article"Webern and Sch®nberg”, pub. in "die Reihe",
Vol.2, (1955), translated by Leo Mack (p.43)
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concepts of serialionm,

As far as Webern's advancement of the actual serial
technique is concerned, the first point to be considered
is his ordering of the parameters besides pitch, This
ordering will be deseribded in detail in the snalysis be-
lowj it io quite different from the later gerialization
of =ll parameters, but it undoubtedly pointo the way
there, .

Hore importent, perhaps, than the actual fact of
his ordering is the principle on which this ordering
was founded, Besides their involvement in the enune
ciation of form, the various parameters serve to define
the interveleobjects in musieal space., It is the ine-
tervel which is of prime importance, and all parameters,
inecluding pitch, are equated in their function of char-

2. caotarinatien thereof, Thus pitech, for so longz the pre=-

~ dominent musical element, is dethromed and the others,
previously very subordinated in their musical service =
€48, Gynamics and methods of attack = hecome of like
importance, This is the culmination of a tendency al-
ready preseant in the music of the early years of the
century, now reached in Webern's music and thereafter =
general feature of tho works of the post-Webernites,
It io also another reason why listeninz to the music of
Webern and his followers is difficult for those thorough-
ly accustomed to tonality = the ear constantly awnits
some recognizable pitch pattern, and hecomes confused by
the vast quantity of highly differentiated information
presented in such mmeie,

The problem of rhythm and metre in serial music is

analogous to that of form, In tonal musie, both were
bound to harmonic and melodic progression to a very con-
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siderable degree, Onohascnlytothinkofptheplm
ing of "important® melody noten within a bar, for ez
ample, or the added tension of a discord ocourring on

- @ gtrong beat, while the cadential structuren of tonal
music ere inconceivahle in a nonerhythmic, non-motrieal
system,

We have seen how in SchW¥inberg's muoie the rhythn
was composed in conjunction with thematie struetures and
was thereafter able to aet referentially, either with
these or on its own, We have also noted how rhythmic
figures become, in his music and that of hie fellow
atonalists, far more characteristic and differentiated,

Rhythm and metre in Webern's music present the lise
tener with consideradle problems at fivst, Mot only
does the tehdency towards a high degree of diffeventiate
1mbocmmepw, but the rhythmic figures are
frequently "irrational”, usually invelving triplets with
complex dotted figures and rests, A further peculiae
rity ie the frequent change of metric unit ¢ a glance
at the score of the first movement of the Secend Cantata,
op. 31, shows a change of timewsignature at almoat every
successive bary bdesides this there are passages where
the separate "parta" are playing in different metres.
These two features are still more remarkable in the final
aovement, a double cancn, where the metre of the leading
volce is exmetly imitateq, resulting in constant verticsl
diseinilarity,

The precedent for this is almost certainly the nete
rical practicee of the pre-tonal contrapuntal era, with
vihich Webern was very familiar, having obtained hig
doctorate with a thesis on Heinrich Isask (c.1450-1517)

in 1906, This suppoaition is further strengthened Yy
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the faect that such complexity io found more often in
those works where hio use of canon is most clearly aude
ihle (the canons of some instrumental works are ohacured
to a certain extent because of the constant crossing of
canonic "voices" and the highly diserete presentation of
small note-groupings; the rhythm of these iz considerse
bly simpler, as can he seen in, for example, op.2l, lst
movement and op.27, 2nd movement),

His time-structures are still further complicated
hy constant fluctuations of tempo —= frequent ritenutos,
ete.

All this complexity ereates a moat curious effect :

/a sort of counterpoint hetween rhythm and metre emerges.

/'Webern considered the metre to operate as o "temporal

/

‘cantus firmo' — to quote Metzger once agein - over
which the rhythm weaves its contrapuntal figures,

There is no doubt that such an effect is achieved, more
noticeahly perhaps in a rhythmically simpler work lilke
the last movement of the Piano Variations, o0p.27.

The time-signature here 1s 3, and yet the rhythmic
structures themselves secem to give no indication of this,
This is particularly noticeahle in the "syncopated" sec-
tion vhich starts at Bar 45y "Wieder im tempo, doch be-
wegt" . All eveatz happen "a quaver late™ - that is to
say, the section opens and then continues at a quaver's
distance from where the actual pulee of the har lies,
Vhen playing this, one asgiks oneself why it is not easicr
to count each event es occurring "on the heat"; the
answer is that oueh a procedure completely destroys the
audible counterpoint exioting bhetween this silent metre
and the actual sound, Here Wehern has inelude? silence
in the rhythmie paremeter and works with 4t as with any



75

other compositional element,

Peter Stadlen who, in about 1937, was asked by
Wehern to give the first performance of this work, be-
gan a2 period of intensive study of this under Febern
‘himself, and gives an account of it in an article,
"Serialiem reconnidered""." He deseribes what happened
at Bars 43-45 of the last movement: Bar 43 has an sccele
erando which continues across Bar 44, which is 2 bar of
silence; at Bar 45 the music continues a2t a glower
tempo (nee above), and Webern always insisted on 2 caee
sura over the bareline hetween Pars 44 and 45, althoucgh
this is not in faet in the score,

Stadlen recounts: "Whenever we got to this spot,
Webern would not only conduet my playing of the bar
(Rar 43), but would continue to count out in = loud snd
excited voice the three accelerando heats of the next
hars 'One, two, threel' He would then pause before cone
tinuing to conduct my playing of the next, slower har,
It was clear that what mattered to him here was not the
overall length of the silence between the two sounding

o UL

G O RPLLUE y s S 2478 A =52
No doubt he also has in mind the section which fole

lows this pouse (discussed above) when he contimes: "We
can, of course, in all music distinguish between rests
that contain music and others that don't., But here the
changes of tempo have become 50 numerous compared with
the number of notes as to reverse the ususl ratio of
sounding and non-sounding events in musie. This tends
to upset the familiar relation between rhythm and netre
where the one is understood as the significant exeeption
from the insignificant rule of the other, Inctead there

# Pub, in "The Score", No,22, February 1058,
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characteristic of dodecaphonic mentality - where one
Significance has to he related %o another,”

Up until this time, rests frequently served to
punctuate the music, as it were; they were where the
music stopped — as Metzger puts i%, they "were the means
of expresaing the caesura.,” This is undoubtedly an
over-gsimplification of their role as there are numerous
precedents for their more setive participation in the
overall rhythmic structure of eertain passages in earlier
music, Tevertheless their main function wes that of
punctuation, whereas in Webern's rmeic this is subordina-
ted to his consideration of them ss oilent notes of exagt
duration with a dynamic value of zero. As such, they
are inecluded in the structuring of 211 the compositional
elements of a work, They enter, for inastance, into the
mirroring of the rhythmic structures in the middle sec-
tion of op,21, 1ot movement, 1In addition, silence here
perforns a most interesting formal function, at the axis
of the whole movement - this will be discussed in full
detail below,

Perhaps one of the best comments on the subject
comes from one of Wehern's most devoted admivers and fol-
lowers, Pierre Boulee¥: "One of the truths hardest to
demonstrate is that mucie is not Just "the art of sound’
- that it must be defined rather as a counterpoint of
sound and silence, Webern's one, unique, rhythmic in-
novation is this conception vhereby sound and silence are
linked in a precise organization Airected toward the ex-
haustive exploitation of our powers of heayring,"

¥In an artiole, "Phe Threshold”, pub, ;.n die Reihe,
Vol.2, translated by Leo Mack 4C).

(;)iﬁ & tendency towards a strange rolativity — generally
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During the course of his study of op.27 with Webern,
Stadlen asked him to explain the serial construction of
the work; this Webern declined to do "because, he said,
i% was important that I should know how the work should
be played, not how it was made, He acted as if he hime-
self were not aware of the serisl aspect of his worlk, or
2% least never thouzht of it when playing or discussing
it. He neemed to imply by his behaviocur that both he and
we need only be concerned with the prima facie appearance
of the correspondences and structures as we see then in
the score and as they are made to sound according to his
instructions = and that knowledge of their serial impli-
cations was not required for a full appreciation of the
music,”

~ 0f course, those very "gcorrespondences and structures
e+ss as they are made to sound" are, in fact, the musical
realization of serisl principles and erise from the serial
ordering; thus an explanation of the serial construction
would have heen superfluous, And yet in spite of what
might seem a purely intellectusl concern with formal
prineiples, Webern's music is invested with tremendous
emotional depth, and is appreciated by his followers and
admirers for this quite as much as for its theoretical
importance,

The most immediately striking feature of Webera's
musie is its high degree of differentiation between
successive sounds, arising from the fact that the charac-
terization of ecach sound-ohject requires its various par-
ameters to define it sharply from its neighbours, This
resulte in a discontimmous texture and effectively en-
sures recognition of each sound-ohject, Sueh a discon-
tinuocus texture heeame known as pointillistie, and ecan
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be heard in the music of Boulez, Pousseur and Stoake-
hausen, although these composers in feet structured
their parameters rather differently from Webern, o=
long the lines of total serinlization,

Even in the scores of Webern, the detailed changes
of most parameters from one note, or group of notes, to
the next, make great demands on the performers., 1In
the still more complex, pointillistic scores of the
post-ebernites the difficulties of realizing these cone
stant and detailed changes led to a situation where
Stockhausen and Pousseur had eventually to structure
even the "zones of inacouracy" of their performers,

Pointillism is incompatible with the use of large
symphony orchestras, and thus so much of this type of
mugic is for chamber groups. Webern's work is charace
terized by the use of umusual timbres — thoush it is
8till played on conventional instruments, This tene
dency is far more pronounced in the music of Boulez,
where many non=lfestern = and otherwise unfamilisr
instruments are used in the search for new timdres to
express the new sounds, With the advent of electronic
musie, the world of unusual timbre was expanded to ine
clude every conceivahle sound desirved,

One further point concerning Wehern's sound should
perhaps be considered, Already, in Sch¥nberz's masie,
there had heen a tendency towards a new treatment of
the veice, a treatment which at first seems unveeal,
Over half of Webern's music is for the voice, and in
spite of his avoidance of a melodic phrase of any leagth,
he im yet ahle to set his chosen texts in an expreasive
and otherwise appropriate manner.

As the voecal line is also involved in the musieal
realiration of the principles discussed above, and thus
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enters into serial relationships of correspondence with
the other instruments, the singer is expected to sing
relatively difficult intervals and complex rhythms,
formerly considered beyond the realm of vocal ability,
Crities have pointed to the faet that, for example, in
the Pive Canons, O0P.16, the soprano sings the same line
as the twe other instruments involved, and has therefore
an instrumental (and thus by definition unvocal) part.
However, singers of Webern's music (and here I am refer-
ring speeifically to those who sang for the Robert Craft
recordings of Webern's complete works) do not complain of
any particular difficuliy — and seme of these did not
have "perfect" pitech,

Subsequent vocal music in the serial idiom has
been very obviously influenced by Webern, in its wide
leaps and its intense fragmented utterance; nowhere is
this better evidenced than in the msic of Noulez ==
one has only to think of the voeal part of "Le Martean
sans maftre®, for example,

Thus the radically new sound of Webern's msic,
even when considered separately from his serial practice,
has had a profound influence on the music after him,

I% has become the moot characteristic sound of 20th-gen~
tury serial musiec and its influence is felt even heyond
the serial era, as we shall see in subsequent chapters,

In order to illustrate = and by means of conerete
exanples to clarify — all of what has been seid ahove,
I have chosen to analyge the first movement of the Syme-
phony, op.2l, Although it is a fairly early serisl worlk,
it is nonetheless = good example of how Wehern's prine
ciples and theories were realized in his music,



Vebern's Symphony, op.2l, was written in 1928 ana

is his f£ifth serial woric, It in written for

Clarinet

~ Pass clarinet

2 Horns

Harp

Violins I

Violine II

Violas

Cellos and is in two -
movenents §: the first, "Ruhiz schreitend” (a' = ¢a50),
is & douhle canon by inversion written within the frame-
work of a conato~form movement; the second, "Sehr ruhiz"
(J = ca54), is a theme and variations, The entire
work lasts only ten minutes and is written on a single
12-note series,

A detailed anslysis of the first movement now fole
lows, in which I hope to show how Webern realized in
sound his radically new vision of the nature of masie,
and how his methods of composition in a work written
Just seven years after the firat completely serial worlk
- SchWnberg's Piano Suite, 0p.25 == point the way to the
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later, more radical, developments in serial music.

The first movement employs three forms - one
contrapuntal, one classieal and the third, serisl, A
double canen hy inversion is laid out in an exposition
lasting twenty-four bars which is, as in classical tro-
dition, repeated, The next section sees the canon
developed by the introduction of varied rhythms, greater
regioter variation and new instrumentation; here, too,
other ¢transpositions of the series are used, The whole
of this development gsection is written as a mirror -
that is, there are two halves, the second bheing the re-
trograde of the firsts +<his, too, can be seen as a
variation of the mirror principle employed in the actual
canon: one form of mirroring is by inversion, the other
is by retrograde movenent, At Pars 42-44, o clear re-
capitulation beginsy the exposition is repeated at
pitch, apart from changes of registration, Rhythm, ine
strunmentation, dynamics and modes of attack, to0o, are
varied, Thus the canon is contained within a clear
classical form, although the music itself has nothing
whatsoever in common with the musie usually associated
with this form,

Both these traditional forms are accomodated within
an overall serial conception., As wo have seen, the
four forma of the series are equivalent in musical speee;
the bhasis of their equiwvmlence bheinzg a mirroring principle
wherehy the series as a whole is preseanted in inversion,
in retrograde and in retrograde inversion without chenge
ins 1¢s essential cheracter, The traditional forms as
uced hy Webhern are themselves illustrative of this @
the canon is in inversiony the recapitulation of an ex=
position with an intervening development section ensures
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the symmetrical structure of A B A, and thus mirroring of
ancther type; the faet that Webern's development section

f itself forms two halves == the second the retrograde of

/

|

/

the first — results in a formal extension of the hasic
serial principle of equivalence in musical space %
A,BEBR, A,

Webern considered serialism to be a fundamentel
principle of his musie, derivinz from Sch¥nberg's concept
of musical space, as opposed to its being merely a method
for the organization of pitch; we have already seen how
he applied this idea to the two traditionsl forms he
chose for this movement,

Por the serial principle to be completely realized

in music, it had to permeate all aspects of the works;

this means that all parameters had to be involved in the
sounding of those overall formal structures which Webern
had derived from this principle. Thus it is net only
pitch == as ordered in the series — that efunciates the
two forms of this movement, but also rhythm, instrumenta-
tion, dynamics, registration, even methods of attack,

In a sense, then, the serisl principle operates
here analogously to tonality in its ahrility to order all
the various aspects of the music == from its piteh struc-
tures to its overall forms,

There is another aspect to consider in connection
with Webern's ordering of all parameters. In Chapter 1,
it was noted how Webern saw the interval as the hasic
structural element of his musie (ef. p, 22Ff)., He re-
duces the 1l2-note series to a few intervallic cells,
‘comprising one or two intervals only, which are then
' presented in inversion, retrograde and retrograde inverse
ion within the series itself. The series of op.2l is
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an illustretion of this,

The intervel, hesides its cheracter as such, de=-
rives further characterioties through its emunciation
at a eertain piteh in a certain register, throush the
rhythm and instrumentation = including methods of ftw
tagk = of its pitech components, and through its sounde-

| ing at a certain dynamic level, The interval thus ap=-
pears as a highly differentiated sound-gbjeet in muei-
cal space. '

This sound-ohject, when inverted, =%ill involveo
essentially the same intervel but, just as its piteh
components are mirrored, so too may be its rhythm, dy-
namie level and instrumentationy for example, the intexr-
val of a major Tth might appear thusse

(l n Homn Viola Vicla Horm
Ay oH o¥* ok 1
r L' Mirrored it becomens F -r

f———— R

Thus the serial principle of mirroring operates
to structure oven within the sound-objects themselves,
while the two sspects of Webern's concept of musical
spagce become fused in a single practice § serial
foras, arising out of hasic serial techniques, become
the structuring foree for the relationships between
highly differentinted sound-objeets in space.

An analogy with sculpture may help here, Consider
a structure consisting of many separated objects vhich
are related to cach other in various ways. These ob=
Jeets avre in turn erranged in larger groupinss which
interact with each other in relationships of & similar
kind to those which exist betweon the individual COMPO=-
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nents, FEach minute relationship can be gppreciated
in itself; step back and view the atrﬁqture in its
entirety and further forms, macrocosms of the micro-
cosmic relationships, become apparent. Such a visual
analogy might well be applied to the eompositian of the
first movement of op.2l.

It is obvious that music conceived and reslized in
accordance with such completely new concepts requires
a2 new type of listening altogether, Such music, too,
ushers in the era dominated hy a musieal theory and
practice which has rendered the enjoyment of "serious"
musie almost inaccessible to all hut the initiated few.

The canonic struectures of the first movement of
0Pe2l may be seen in Pigure 1) There are reslly only
two "voices"™, but each i composed of two clearly de-
finable strands (which have therefore been separated in
Pig.l), so as to make four strands altogether., The
leading "voice"™ is marked in shades of red, the imita-
tive "voice" in shades of hlue; thus the two strands
of Voice I, (2) and (b), are written in orange and red
respectively, while the two strands of Veice II, (a) and
(b), are written in mauve and hlue respectively,

Voice II in the inversion of Voice I, and enters
exactly two hars after it. As the second strand, (b),
of each voice enters one har after the first, (a), the
actual effect is that of an entry at one har's distence,

The two strands of each voice are strongly differe
entinted from each other, the first containinzg much sime
pler pitch and rhythmic figures and entailing fewer

#* This Pigure and all following are to he found im the
!\ppendix.
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struction,

The divigion of each voice into two characteristic
gtrands means in effect that Voice I (2) — in oranse —
will be in canon hy inversion with Voice II (a) « in
mUVe ==y, and Voice I (h) = in red - will be in canon
by inversion with Voice II (b) = in blue, Eaeh strand
takes its own forms and transpositions of the series, the
instrumentation is structured within ecach 9trand = bhe-
ecause it is bound to the pitech =, regzistration and dyno-
mics, %00, are structured for each strand, and thus for
the purposes of thic analysis I shell discuss ecach strand
separately,

The 12-note series used for thias work is composed
out of a number of intervallic cells which are traasposed,
inverted and in retrograde. Agein, note how Webern's
concern is with such cells, as opnosed o a Grundgestalt
composed of twelve different notes, as in the series of
SchBnberg, The series is seen at Pigure 2 (already
quoted on p, 61 )=

& dis the retrograde of a , transposedj

Y is the retrograde of b , transposed;

¥ is the retrograde inversion of b , transposed;

¥ is the inversion of b , transposed

¢' is the inversion of ¢ , transposed;

@' econtains the same intervels as d3 in @ , both
intervals f2l11, 4n d y One falls, one risess

e! botween notes 12 and 1 of the series is the ine
version of e , transposed;

£' is the retrograde of £ , transposed a tritone
helow, L.0., 89ix semitones,

There are usually 48 possihle forms of the series,
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12 trangpositions of the 4 pregsentations ¢ 0, R, I, RI,
The faect that notes T to 12 (£') are the retrograde of
notes 1 to 6 (£) at a tritone's distance means that
there are only 24 possihle forms, as the 0 form trance
posed up six semitones gives the first form of R and
viee versa; likewise the I form transposed up six semi-
tones gives the first form of RI and vice versa, Thus
01-6 =R 7=12; 0 7=12 =R 1=6; I 1-6 = RI 7-12;

I 7=12 = RI 1=6, This in quite clearly illustrated in
Pigure 3, .
The first form of each presentation of the series

has been designated 04y Ryy etes Thus the 0 form
transposed up one semitone becomes Oy 4 two gemd tones,

O3 ¢ etes The enclosed colum of mumbers at the left of
each set indicates the number given to each transposition,
according to this plan, Next to each set is an unen-
closed ecolum of numbers; these indicate the eguivalent
presentation at the transposition of a tritone; for
exampley, I, is the same as RI, , 0, is the same as R, ,
etec.

This type of serics construction ins characteristic of
Webern's idiom as a whole, Ty equating the first twenty-
four possihle transpositions with the second, he ensures
8%ill sreater concentration of possihle pitch material,

The row of numbers ahove each set of twelve transpo-
sitions represents the numbers of the notes as they appear
consecutively in the series.

When laid out within the compass of an 8ve, the ser-
ies will be seen %o contain one tritone, six semitones,
two minor 3rds and two major 3rds. The preponderance of
semitonen is charseteristic of Webern for seversl reasonst
the new pitch material, deriving as it does from the 12-
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note chromatic scale, has the gemitone as its basis; 4t
wag his avowed aim to aveid any sugsestion of tonality in
his series,and the semitone, when presented as a major Tth
or minor 9th,is the melodic interval least used in Sonal
music, generally speaking; besides this, the eonstant
association of the concordant intervals with semitones
within the cells from which the series is congtructed
tends to neutralize any triadie implications that might
arise from such concords; finally, and as Pousseur
noted, Webern frequently uses this interval to structure
his pitch movenment,

Because of the high degree of differentiation between
the two strands which make up each of the two voieces of
the canon, and because of the fact that different struc-
tures of gymmetry order the verious perameters in each,
each strand will be dealt with separately, In addition,
the (a) strands are in eanon with each other, as are the
(b), and oo Voice I (=) will be discussed in conjunction
with Voice II (a), Voice I (b) with Voice II (b),

Let us look at the exposition first, i.eqy the first
twenty-four bars, up to the repeat sign, It has already
been mentioned that the (a) strands are much simpler then
the (b)s A glance at Figure 1 will ghow that j=

(1) There are far fewer notes in (a), as a lesser nume
ber of series forme is used, There are two forma in the
(a) strands of each voice, four in the (b),

(ii) The durational velues are longer, on the average,
in (a); the longest durational value is thed 4n (b),
but the o in (a).

(1i4) The instrumentation is far leas varied, and changes
mich less frequently in (a), There are five changes of
ingtrument in (a), but fifteen (sixteen at the repeat) in
(b).
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(iv) The range of dymomic values is wider in (b) then
in (a), moving enly from pp %o mp in (a), but from pp
to f in (v),

(v) (b) contains sceimceaturas and 2-note chords
and has an overall fragmented, pointillistic texture,
whereas (a) has no aceiaccaturas or chords, and is
characterized hy a number of legato phrases joining
two notes together, 1In addition, (a) contains the
only repeated notes of the section : P¥ ana of,

All the factors deseribed above combine %o 512 Ta o
rate the two strands into one of complexity, the other
of relative simpliecity, one of discontinuous, point-
illistic effeet, and the other containing phrases of
some length, This is the result of formel considere
ations, as the canonie strands are made more casily re-
cognizahle hy such differentiation.

Only two forms of the series are used in (a), and
these are chosen in such a way as to allow notes 11
and 12 of the first form to overlap notes 1 and 2 of
the second, In Voice I (a), I, then R (0g) are used;
in Voice II (a), O, then RI, (I,) are used (ef., Pigure 3).
His choice of these particular forms also ensures that
the pitches within each strand are mirrored within a
patitern of mirrored 2-note cells. The axis is at the
point of overlap (see Pigure 4),

Examination of Pigure 4 will show that there is
no mechanical symmetry here, The variations in the
mirroring are struectured, and here, as at many points
in the construction of this work, Wehern foreshadows
later serialists hy his structuring of small variations
in relation to a atructured whole,

As the following remarks apply also to Voice II (a)
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(as the piteh, although inverted, is in canon), exam-
Ples from Voice I (a) only will be considered,

The two cells immediately preceding and followe
ing the axis (n’lo"’) are mirrored as to position in
relation to the axis, as are the two outer cells
(a97%, ana Y4*[0F]). he positioning of the notes
within the cells remains the same in relation to esch
other, i.,e.y for example, Y | comes before 0¥ in both
cells,

The third end fourth ecells, (EY,P4, ana 34,%)
exchange positions in relation to the axis cell when
mirrored; this inversion constitutes 2 variation in
the symmetry of cell positioning, This is compensated
for by a mirrorins of e _pos = he s
E4,70 is mirrorea MEV; B’I._B; is mirrored 5.37.}

Thus in the first, second end £ifth cells, cell
positioning is mirrored, note positioning is noty in
the third and fourth cells, cell positioning is not
mirrored, note positioning is, The cell positioning
in the lst, 2nd and 5th cells thus bears an identiecal
relationship to the note positioning of the 3rd and 4%th
cells, and vice versa,

Perhapa it should be added that this division of
the series into 2-note cells for the purpose of the
pitch ordering does not bear any relation to the misi-
c ging of the notes; the latter operates inde-
pendently of this altogether, It should slso be noted
that all pitches are mirrored within the strands at
the seme register, The remarks in thisc last parzaraph
apply to all four strands,

The instrumentation of the (a) strands, too, is
ordered. in mirrdr—atructures, as can be seen at Pigure 5,
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Besides its ordering as a separate parameter, i.0.y 20
& parameter which is ordered within itself, indepen-
dently of the other parameters, the inatrumentation is
alse bound up with the emuneciation of the pitch syme
netry deseribed above, The 2-note cells are comhined
in groups each containinz two or three cells whoge
instrumentation is symmetrical, '

In Voice I (a), the gello nlays the axis cell and
those immediately preceding and following it, the clo=-
Iinet plays the next two, while the horn takes the
two outer cells,

In Voice II (a), the yiola plays the axis cell and
those immediately preceding and following it, the bass
glarinot plays the next two, while the horn taken the
two outer cells,

Thus the instrumentation within each strand is mire
rored, The number of notes taken by the various instrue~
ments io canonically imitated between the strands; ale
though there is canonic correspondence as regards the
horn, interesting slterations are noticeable 3 Voice II
substitutes bass clarinet for elarinet, and viola for
cello, More will be paid of this later,

The grouping of the 2-note ecells into groups con-
taining two or more cells ensures a certain contimuity
of mound, and an impression of relatively long phrases,
which is in marked contrast to the (b) stranda of the
voices,

Before examining the rhythm, dynamics 2nd methods
of attack - which are composed with reference to the

canonic structure only, opposed $o the two=fold
ordering governing pitch and instrumentation, i.e., the
canonic ordering gnd the ordering within the single
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strands which make up the canon — let us look at the

(b) strands as regards their internal ordering of

piteh and instrumentation. Here the organization
governingz the (a) strands is extended and rather more
complex, although obviously based on the same prineciples,

As mentioned above, the (b) strands are in maviced
contrast to the (a) strands, containing a far larger
nmunber of notes, shorter durational values, a discon-
timuous texture, and a new feature: chords and mccisc-
caturas,

Four forms of the series are used, As in the (e)
otrands, these are chosen 2o that the last two notes of
one form are the same as the first two of the next, and
80 that they form the same type of mirror-structures
seen at (a).

Voice I (b) uses O,y then I, , and then again, and
using differeat durational values, Oyy I, Voice II (b)
uses Iy thea 0, and again, as ahove, Tgs O

The mirror-structuring of the 2-note eells ecan bhe
seen at Figure 6, There are three overlapping mirrors
here (indicated by the lines below the row of pitches),
the axis of each being at the point where the various
forms of the series overlap, The 2-note cell mirror-
ing, noted in the (a) strands, io present in each mir-
ror, as is the variation in the cell mirroring with ite
corresponding mirroring of the actual notes within the
cells (ef, the note on this for the (a) strands), Be-
sides these three overlepping mirrors, there is one
overall mirror (indicated by the lines ahove the row of
pitches). This, too, of course, shows the variation
in the cell mirroring discussed abhove, One other
interecating point involving pitch is that the axis cells
in both (b) etrands stand a tritone apart from each other
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(ef. the tritone relationship governinz the various
transpositions of the series),

The instrumentation of the (b) strands is far more
complex and less audibly symmetrical, In the (a) strands,
the instrumentation is designed to emphasize the piteh
mirroring; in the (b) strands it is desizned to ohscure
ite.

Figure 7(a) shows the instrumentation, Let us
lookt at Voice I (b) first, In the first mirror, marked
in red, with its axis at D'B! on the harp, the four
opening notes, taken by harp (one note) and cello (three
notes) are "mirrored" by the harp (two), viola (two);
the next four notes = Bb.& ’ E". on the violin (one)
and harp (three), ere mirrored on the violin alone;
the two horn cells correspond,.

In the second mirror, marked in Mlack, with its
axis 2t P12 on the viola, the opening ecell, D"’B", on
the Lerp is mirrored by harp (ene) and viola (one);
the next six notes = horn (two), violin (four), are
mirrored by the viola alone; as in the first mirror,
the two cells immediately preceding and following the
axis == now played hy the harp - correspond (ef, the
horn cells of the first mirror),

In the third mirror, marked in light hlue, with
ites axis at DI'P” on harp (one) and viola (one) - note
the correspondence with the axis instrumentation of the
firat and seecond axes (first: harp, second: viola) e
the first two notes on the viola are mirrored by harp
and cello (these notes are absorbed into the first two
notes of the repeat); the next two — G'F' — on the
harp are mirrored on the harp; the six notes immediatee
1y precedinz and following the exis are on the viola 3
thus, in this third mirror, there ic direct correspond-
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ence, except for the firat cell, and an interestingly
organized instrumentation of the axis,

The overall mirrer (and now reforring to the repeat),
marked with lines above the row of pitches, has its
axis at the notes PVAP, on the viola; the two harp cells
on either side corresponds moving outwards from the ax=
isy, horn and violin are mirrored by viola aloney the
two notes DYBY, on the harp, are mirrored by harp and
viola; the six notes taken by violin (one), harp (three)
and horn (two) are mirrored on the viola elone; the 3=
note group taken by the cello is mirrored on the bagsse
olarinet, while the first harp note, Ff, is mirrored by
the last note, A’, elso on the harp,

Voice II (b) shows the same type of agsyrmetrical
mirroring, ut with certain instrumental changes; that
is, the nunber of notes taken by each instrument is
canenically imitated, as in the (a) strands, but, also
as et (a), there are certain substitutions in the actual
instrumentation ¢ the first change is the substitution
of the viola in Voice II for the cello (of. the (a)
strands, where the same substitution occurs)s later, the
cello is suhstituted for the violing at the central ax-
is (P14’ in Voice I, C*B% in Voice IT) $he violin sube
etitutes in Voice II for the violay the next two
¢hanges involve the substitution of the cello for the
viola (ef, above), Pinally, the 3-note group on the
bass clarinet in Voice I — at the repeat - is on the
viola in Veoice II, A1l this is iliustrated at Pizure
7(v).

A point worth neting, and most eagily seen 2ot Pige
ure 7(b), is that the instrumentation of the cells immede
iately preceding and following the firat two exes is
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axis, however, forme a lopsided mirror. This is owing
%0 the curious correspondence in axis instrunentation ale
ready noteds

in Voice I, 1ot axis - harp; 2nd axis - violag
3rd axis « harp, violaj

in Voice II, lot axis - harp; 2nd axis - violing
3rd axis < harp, cello;

notice the substitution of cello for violin in the 3rd
axis of Voice II, already noted in the canonic substi-
tutions between the strands, This resulis in a Llop-
sided effect, as the second note of the axis is shsorbed
by the instrument playing the succeceding six notes,
This sort of lopsided mirrvoring is one of the features
used to vary the mirror-structures, and ene we ghall
note again in the development section.

The canon bhetween the (b) strands is congiderahly
obscured by so much variation in the canonic imitation
of the instrumentation, This was not the case with the
(2) strands, which are further differentiated from the
(b) as regards instrumentation by their execlusive use of
the clarinet, while the (b) strands make use of the vio=
1in and harp, which do not eppear in (a) at all.

The instrumentation proves, in this misic, to be an
invaluable contributor to the form of the piece, Its
contritution to tho exposition slone is summrized helows-

(1) It serves to difforentiate the two strands of each
voice by the use of some mutuslly exclusive instrunents,
and 2lso by its great variety in the (b) strands as com-
pared with (a).

(1i) It eosists in the listener's appreciation of the
canona by econstantly imitating the numder of notes taken
by the instrumentsy such an advantage is somowhat lessene
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edy, however, by the fair amount of wvariation in the ca=
nonic imitation of the actusl instruments involved,
(ii1) It emphasizes the pitch symmetry of the individual
strands, more especially in the simpler (a), In the

(b) strands, the three overlapping mirrors are enphasi 2=
ed by the use of the harp at all axes, and in first and
final groups of notes, At the lst and 3rd axes the
harp is involved in the setusl notes of the axis cells
at the 2nd axis, i.e., the central axis of the overall
mirrer, it emunciates the 2-note cells on either side of
the exis cell, In the first and final four-note groups
of both (b) strands, it is used in conjunction with the
cello in Voiece I, the viola in Voice II (at its first
sounding; the repeat substitutes bass clarinet for ecello)s
thua it is no accident that it is these two, the viola
and cello, which emunciate the central groups of the (a)
otrands, where there is no harp, This subtle instru-
mental relationship ie typical of the hizh degree of or-
ganization found even in this relatively early work,

(iv) These three instruments — harp, viola and cello =
also serve another function, that of drawing attention
to a digtinetive feature of the (b) strands: the tritone
chord A# - E’. This occurs twice in each voice, the
firet beinz played in both voices by the harp, the seeond
appearing on viola and cello in Voices I and II respec-
tively, Thus the relationship involving these three ine
struments operates variously in the clearer emunciction
of the form of this work,

The yrange of intervals and registers used are worth
noting, as variations of these in the reeapituletion are
structured, The lowest note in the exposition ist

s the highest ﬁ; ho-

- =

o
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(At Figure 1, the sign » at the beginning of each
stave indicates that the  notes are written one octave
higher than they occur in the orchestral seore.) The
sound is thus generally placed in a middle register,

The methods of attack, i,e,, the mammer in which
each note is played - ataceato, legato, ete,, tend to-
wards canonic imitation, with only two variations in the
(2) strands; there is a considerably larger number of
divergences in the (b) strands, however, in accordance
with the latters' more complex structuring,

The rhythm of each voice is precisely imitated bhe=
tween the strands, although there appears to he no cone
sistent ordering within the strands themselves,

The choice of dynamics appears to bYe quite free,
with no predetermined ordering, They are neither can-
onically imitated nor internally ordered,

Thus in the exposition we find the pitches end ine
/ strumentation combining to enmunciate clear mirror form-
' ations; both are canonieally treated between the $two
strands which go to make up each voice, The rhythm is
subjeet to canonic treatment only, so are the methods
of attack with several divergences; dynamies do not
appear to be ordered at all,

The "development section is both a development of
certain constructional elements in the exposition and a
simplification thereof.

A constructional feature noted in the individual
gtrands in the exposition - the mirroring of certain
paraneiers - now becomes the bhazic structuring prineiple:
the whole of this section is written as a2 mirrer formation



98,

in which 211 the parameters of 2ll four strands partie
eipate to varying extents, A% the same time, besides
the exact canonic imitation bhetween the two corresponie
ing strands of each voice, there is, with certain variac-
tions at the mirror axis, an overall 4epart conon.

The canonic structures and mirror formations ave
showm at Pigure 8,

Before discussing this section more fully, some
features of oversll difference between this and the pre-
ceding secticon should he noteds

The high degree of differentistion betweon the two
strands which make up each voice is noticeably lacking
here, the obvious reamson being that all four strands are
now involved in the presentation of a single 4-part
ecanon, An offeect of far greater unity is 2lso achieved
in this section because of the mirrored repetition of the
material, a repetition in which all parameters particie
pate to some degree.

The rezister compass is considerably widened, the
lowest note being b

=

<z the highest
= ' el =— =

The dynamic level is reduced, and now includes FFP «
uch of the exposition was P or mpy whereas the overall
effect of the development section is pPe This is ine
teresting, as the dynamic level rises sherply in the
final, reecapitulatory secction,

A new rhythm is introduced: J-;.___,J- and the 2
note chords which were a festure of the (b) strands in
the expomition do not occur here,

Pinally, the instrumentation is gimplified, each
instrument taking several notes successively, thus ree

ducing the highly pointillistic effeet of the exposition,

(e
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In the exposition Voice I was imitated by Veice IIj
here Voice II leads, At the axis of the mirror, which
occurs at the harline between Rars 34 and 35, this order
is reversed and Voice I leads once again,

As in the exposition, the canon is in inversion, the
corresponding strands of the imitative voice being the
inversion of those of the leading voice,

Pach strand is made up of two forms of the seriess
as in the exposition the relationship between the series
used in the (2) strands is closer than those of the (b),
as they both start on E'. Voice I (2) uses I, and RI,
(efs Fige3) while Voice II (a) uses O and R, § Voice I
(b) uses I, and RI, while Voice II (b) uses O; and Re o
(The augmented triad formed hy the openinz notes of these
four strands = cl',E",.nri'-i - recalle the same relationship
in the exposition a perfect 5th lower — r",a" .c‘; cf.
the key rclationships of classical sonata form))

The choice of such series effects an exaect mirror-
ing of cess as contrasted with the more
complex mirroring of 2-note cells noted in the exposition.

In accordance with Webern's customhry avoidance of
entirely mechanical mirroring, however, there is 2 curious
variation of this pitch mirroring in the (a) strands,
which results in what might be termed a "lopsided™ mirror.

The axis of the mirror is clearly recoznirzable as
such and is distinguished hy an srithmetiecally inereasing
and decreasing numher of silent harsie
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Axis -
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Ik - a— Ao —
3y |35

(Gfu Pig.B)

However, unlike in the (b) strands, the two series
forms used by each (a) strand overlap their final and
first notes; this "pivot"-note occurs on the right=
hand side of the mirror as an acciaccatura, ringed in
red at Fig,8. Thue as far as the pitch is concerned,
the axis of the (a) strends is at this point, although
the axis of the overall mirror is clearly dictated by
the proportioned hars of silence, as deseribed ahove,
(This lopsided mirroring reealls the lopsided instru~
mental mirroring in the third mirrer of the (b) strands
in the exposition,)

The rhythm, besides forming a {-part canon, is mire
rored exactly, except for the figure ﬂ which remains
¥J (as opposea to becoming J_¥", which would be its
"correct"” mirror form)., These two parameters, piteh
and rhythm, should not be considered separately, as
they are hound together in their enunciation of the
mirror, each piteh heing associated with a particular
durational value within each individual strand, Their
association is varied only in the mirrorins of the fize
ure 74 (frp T4, etes), thuss=

A
?T A‘i

becomes
At
The "pivet"-note of the (a) strands occurs as an

Cole
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acciaccatura, and is, of course, not mirrored, this
pitch and its attendant durational value thus forming a
curious variation in the formal enunciation of the Y-
metry,

The leading voices are interchanged at the mirvor
and there are certain veriations in the 4~part canon,
These occur at the axis, between the yoices, while the
corresponding strands of each voice remain in exact
canon. These variations involve the placing of aceia-
ccaturas only and are most easily noted by comparing
Voice II (a) with Voice I (b) in Pig,8: the disposi-
tion of the acciaccaturas at Bar 30 and 31 in Voice II
(2) ist-

lcl f,J’ 7 Tcl- J’ I $ contrast this with
Bars 33 and 34, the corresponding rhythmic points in

Voice I (b)s- LJ J’7|‘1 P:J. _{P|.

These are, of course, mirrored, and so a corres-
ponding change will be ohserved on the right-hand side
of the mirror, excluding the "pivotal™ grace-note.

The change is canonically imitated in the corresponding
strands, It is interesting to note that these varia-
tions involve the rhythmic "odd-man-out" in the mirror-
tng: the red-ringed J’.

The instrumentation, like the rhythm, is closely
associated with the pitch, Thus it is also involved
in the enunciation of the mirror and is in 4-part can-
on, again with certain variations at the axis, As
can be seen quite clearly at Fiz.8, the instrumentation
of the (a) strands is in exact canon and forms an exact
mirror; the instrumentation of each (b) strand also
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forms an exact mirror, hut there is an interesting ean-
onic variation between the strands at the axis, The
notes played hy the clarinet alone in Voice II (h) are
played hy hass clarinet, cello, harp, and again harp,
cello, basa clarinet in Voiee I (b)., This change in-
volven the strand whose notes actually straddle the axis
while the other strands are silent.

Benides this marked deviation from an exset canonie
imitation, another veriation occurs, which reecalls an
inotrumental practice of the exposition: in these (b)
strands, the aumber of notes talken hy each instrument
is imitated although the actual instrument used is nots
in addition to this, the instrument variation is similar
%o that of the expositicn: +¢he viola is substituted for
the cello and the bhage clarinet is one of the instruments
substituting for clarinet at the axis variation discussed
abhove,

Thus the 4-part instrumental structure (with the
substitution of three different instruments for the cla-
rinet at the axis) is canonic in so far as the mumber of
notes taken by each instrument is concerned,

There are two instances of canonic imitation of ac-
tual instrument between the (b) strands and both illus-
trate the subdbtlety of Webern's organization, The first
involves the hora ( J::_LJ-), the second the harp("l"').
Tho harp takes the figure 27 |29 at the axis — the
correspondence is obvious, The harp, too, is one of
the only two instruments inveriably imitated in the expo-
oitiony the other is the horn, It is also worth no-
ting thet the greater instrumental complexity end the
greater number of instruments used in the (b) strands
in the exposition occur in the (b) strands of the devele
opment section as well,
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The dynamies, although not in exset 4-part canon
by any manner of means, show far closer canonic corres-—
pondences and in faor greater number than in the eXPO-
sition, There is a strong mirroring tendency, nore
pronounced in the (a) strands than in the (b), in ac-
eordance with their greater simplicity of construction
in general, The eight notes sounded slone at the am-
is are at the "lowest" dynamic level of the whole move—
ment, fPP, approached by dim,..... and quitted by ppP =
on the notes immediately preceding and following them,
These eight are in fact "accompanied” Wby the lowest Ay
namic level possihle, that of zero, accorded to the
rests,

The modes of eattack, again with a fair number of
deviations, tend toward 4-part canonic imitation and
overall mirroring, As in the exposition, these two
last parameters are not subjected to as definitive an
ordering as are the others,

Thus the development section as a whole extends
both the canonic and mirror forms found in the expogi-
tion to 21l parameters of all etrands (with varying de-
grees of deviation), This has the effect of clarify-
ing and simplifying both,

At the same time, the whole section is a very zood
and coneise illustration of Webern's methods of compo-
sition; one might say it constitutes a concentroted exe
ample of some of the main prineiples governing his come
positional practice.

We have already noted Webern's conception of the
interval-objeet in space and its derivation of further
character from its various methods of presentation,

In this development section, ench pitch = or group of
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pitches == within each strand is accorded a set of
characteristics; it is given a specifie rhythm, instru-
mentation, method of attack and dynamic level which
makes it clearly identifiable and as such it enunciates
those forms which can be seen as deriving from basic
gserial techniques,

Such ordering of the other parameters as well as
pitch, which marks a new stage in the development of
serial thinking, is conceived quite differently from
the later ordering of the various parsmeters as prac-
tised by the post-Webernites; in the latter cage, the
gerialization of the 12 pitches is extended to the other
parameters, i.e., the actual method of laying out the
twelve pitches in a certain unchenging order is applied
to each parameter, which is divided into an arbitrary
number of graduated degrees, For example, the rhythm-
ic parameter may be ordered in relation to the semie-

quaver unit @ { 4: ‘: ;‘ y ete. This will be discussed

in detail in the next chapter.

Webern's ordering of the various parameters bears
no relation to this relatively simple extension of a
compositional procedure, though the mere faet of his
ordering them at all led later serialists to do likewise,
after their own fashion.

There are two aspeects to consider in relation to
Webern's use of the ecanon: firstly, his concept of
musical space equated a2ll the previously clearly defined
dimensions, and thus in the canon he was able to make
identical material enter into varying spatizl relation-
ships through constantly varying displacements of the
material in time (ef, Metzger's comment, quoted on p.Tl)}
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secondly, the canon is a form dating from a pre=tonal
era with which Webern was very familiar, His predi-
lection for this form is no doudt also related to a
general tendency in this music divorced from tonality:
once there were no eriteria for the regulation of hare
monic prosgressions, composers turned more to contra-
puntal thinking - and, what is more, the earlier type
of counterpoint, which was charscterized by a relative
lack of consideration for the vertiecal result,

What I call Webern's "closed forms" were a feature
already to be noted in his atonal period; his use of
mirror-structures thus not only corresponded to his new
serial way of thought, but wes a contimusiion of his
earlier formal practices,

/ Variations in the mirror-structures effectively
make anticipation on the part of the listener impossitle;
vhat this led to has already heen mentioned on P«Tl.

The development section of op.21 is & good illustro-
tion of much of this, bBut it should be remembered that
this was a comparatively early serial work and 80 certein
aspects are not as yet fully developed, PFor example,
the ordering of the dynamies and modes of ettack is fain
1y rudinentary as compared with the ordering of the
piteh end instrumentation, In a later serisl work, the
Piano Variations, op.27, the atructuring is very cloge-
Imit and involves all parameters, again in the emuncioe
tion of mirror-forms and cenons,

In music which is atonzl and athematie, the recap-
itulation of an earlier section has to be clearly recog-
nizahle through its repetition of some other highly
characteriatic features of that section., In the recap-
itulation section of 0p.21l, == lot movement — marked in

A
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Pig.l by a dotted line (p,(v)) = Webern achieves this
recognition by an exact repetition ¢ sne pltches of
Xhe exposition, This means, of course, that the mirror
features of the pitch organization noted in the exposi-
tion are present here as well, The voices enter in
the same order as at the openinz of the work and after
the same lapse of time,although ell entries are now
syncopated and start on the final quaver of the bar,
The exact recapitulation of the piteh also means that
the opening notes of the four strands are now those of
the original sugmented trisd: rf-a‘?-c’, thus a perfect
5th lower than that which opens (and closes) the deve-
lopment seetion (Gﬁ-Ef-G*).

* All other parameters of this closing section are,
however, markedly different from those of the exponi-
tion and will be disoussed in some detail below,

Two features are immediately noticeablet= the
recapitulation attains what might bBe ealled a climax of
loudness and a climax of register,

I% has elready been noted that the average inten-
eity of the development section is F¥ » 88 conirasted
with the p of the exposition; in the reeepitulation
the average intensity is f and the section contains
eight markings of # 3 thic is umsusl for ¥ebern, as
hisc work is usually characterized by its very nsoft dy-
nanics, In addition, the section contains the widest
range of dynamic markings in the novenent, from FPF
to of.

The same type of contrast between the three 5€C=
tions is noticeahle in their range of register., The
exposition is placed generally in a middle register;
the development section widens the range and though
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also generally in a middle register moves more frequente
1y into the lower register. In the recapitulation,
there is 2 noticeable upwards shift: it is generally
placed in a higher register and contains the higheat
note of the movement:

R
gy

¥

—

: The lowest note is the'ri
below middle C, Contrast this with the loweot note of
the expoesition:
S—————— )
HTr' and of the development sec-

Hon I ———
A4
he .

We have noted that the piteh of the exposition is
recapitulated exactly. There is one remarkahle differe
ence, however, and that is that the register of these
pitches is markedly changed and, what is more, these
changes are clearly ordered, At Pigure 9, this order-
ing can be seen ¢ ahove each pitech the number of oo
taves each is transpeosed are noted., Thus 2y means
that this note is transposed three octaves higher in
the recapitulation than the corresponding GY in the ex-
position,

In 2ll ecases the pitech, when not remaining at the
same register as in the exposition, goes ups These
changea are not canonie, i.e., o change does not take
place at corresponding pitches in the strande; rather
is each related to g specific pitch (cf. the ordering
of the rhythm in the development section)., It has
heen said earlier that the ohject in space ia defined
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by its various characteristics and is then able to
interact with other objects with similar charactere
isties, THere the object is defined both by ite piteh
and by its register; 4t then interacts "vertically"
with similar objects in the other strands, and horizone
tally in mirrored structures within the strands,

All G*u 80 up one octaves

all BYs go up two octaves;

all ohs, 0fs, o#s and DYs go up three octaves;

all BYs, Efs, Fis and Ma do not move but remain in
the same regiscters as in the exposition,

Two pitches do not conform to this consistent move—
nment of registers 47 and Eb. These form an interval
which is fundamental to the pitch organization of the
whole work, and in the exposition are combined to form
the only chords (i.e,, within the canonic strands theme
selves; the word "chord” here never refers to any ver-
tical simultaneity which arises from the sounding tog-
ether of the strands),

In Voice I (b) the A4 on the left-hand side nearest
the axis does not move, whereas the nearest A on the
right-hand side moves up three octaves; in Voice II (b)
this is reversed (marked in Mig.9 with red asterisks),
This elternating pattern, applying to the horizontal
Gimension, then operstes "vertieally" as well through-
out all four strands, as can be seen guite clearly from
the green asterisks,

This laot pattern i also applied to the EPs between
the (a) strands, at the axis (see umuve asterisks), No=-
tice now how the pattern 3 = 0 is altered in the oOrZan=-
ization of the register of the Eba in the (b) strands
(these changes are marked with Blue asteriaks),
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The chords of the exposition do not 2ppear here at
all, and remain a unigue feature of the first section,
The repeated notes of the (a) strands in the exposition
are still confined to the (a) strands in the recapitu-
lation but are here expanded in number (and clearly re-
late to the instrumentel ordering), They are bracketed
at FPig,93 the firet repezted notes, P* ana oll(thoae
of the exposition), stand at the distance of a tritones
the second and third repeated notes within the strands
also bear this relationship to each other 3 G" 0" in
Voice I (a), and BY,PH in Voice II (a), Their regic-
ter contributen towards the enunciation of this rela~
tionship as well : the P¥ does not move, the 0? is
transposed three octaves up, and, as is hy now to be ex=
pected (1), the tritone of Voice I (a) is transposed
three octaves up, the tritone of Voice II (a) remnins at
the same register as in the exposition,

The (b) strands of this final section are charac-
terized by a large number of acciaccaturas - there
are none in (a). The 2-note chords of the exposition
are now replaced by acciaccaturas 3 the firet chord in
both strands ( A?-l’) becomes A¥ Bbﬂh $ the second
chord is varied in the ¢ AR A
following way ¢t the A? forms the second quaver of a 2-
quaver group, the el hecomes an accisccatura; note the
inversion,

This is a pattern followed zlmost throughout: the
adjacent note to the aceiaccatura in the expomsition now
becomes the acciaccatura, w&d.le the original acciaccatura
is given a normal durationsl value. Note again the in-
version, now of formal significance between sections,

A further change recalls another bdasic organization-
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al procedure : the two 2enote eells containing the 3rd
and 4th, 5th and 6th notes of the final statement of

the series (in Voice I (W) @'¢", A'%'; 1a Voice IT (1)
gf_ﬁ. AHG ) are interohangad with respect to the appear-
ance of the aceiaccatura in the recapitulation ¢ in

the exposition, the second ecell contains the acciacca~
tura = in both ecases the Khl in the recapitulation
the aceciaceatura occurs in the first cell,

Pinally there is an asciaccatura added, where there
was none in the exposition == between the 10th and 11lth
notes of the final statement of the series.

: The main intention of such a detailed anslysis of

/ the structuring of the acciaccaturas in the recapitu-
lation is to show how = formal prineiple applying to the
overall structuring of the work is applied to its de-
tails as well, We have noted the inversion of a pro-
cedure; besides this, the type of variation found in
the pitch mirroring is applied to the structuring of the
acciaceaturas, too, Thus an overall organizational
procedure may be extended to even the smallest detail,

The rhythm of the recapitulation shows marked dif-
ferences from that of either of the two preceding sec-
tions, Mest noticeahle is the syncopation - groups
of notes frequently start on the last quaver or crotchet
of a bar, and long notes are frequently tied across bar-
lines,

The shortest durationalevalue in both v0ices = cx=
cluding the acciaceaturas - is the quaver (compare
thio with the exposition, where there are no quavers at
all, the shortest value being the erotchet). The long-
eat value in the (a) strands is that lastinez seven QUa~
vera, in the (b) strands, that lasting eight, though
this is never written as a semibreve in this ayncopated
context,
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The notes are, on the whole, arranged in groups of
twe, while the notes contained in larger groups are fre-
quently phrased in pairs, as in the groups of guavers in
the last few bars of the (b) strands, This musical
grouping inte pairs is interesting ¢ fundamental to the
pitch organisation of this movement is the grouping of
the notes into 2-note cells, although, as already noted,
this grouping was purely a structuring device, divorced
from the musical patterns of the work, Now, in this
final section, Webern seems to have openly indicated the
bagis of his pitch structuring; although the musiecal
grouping and the structural grouping do not always corres-
pond, the fact of such a basis is made explicit,

There is no direct correspondence hetween the
rhythms of the two preceding sections and those of the
recapitulation, There are no mirrored formations, as
in the development section, nor is there a 4-part canon,
The corresponding strands of the separate voices are in
eanon, however, as they were in the exposition,

The overall rhythmic effect is pointillistic, as
was that of the (b) strands in the exposition, As in
the exposition, too, there are freguent ccrrespondences
between certain rhythmic figures, ™ut there appears to
be no ordering secording to the formsl principles which
govern the behaviour of the other parameters.

In his 'book'.'* George Perle makes a brief mention of
this work, and says "a primary integrative funetion is
agoigned to rhythm in this work", Here he is referring
to the rhythmic patterns which are neither cenonically
inmitated nor mirrored; they emerge from the sounding of

% op.cit,y D.127,
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the four strands together and are repeated fairly fre-
quently, If gvery new attack is recorded as it occurs
successively, the following two predominant patterns e=
merge in the expositioni- (a) | Jd ) |y which
starts at Bar 2 and is repested to Bar 10 inclusive,

and appears again in Bars 12 and 145 (b) |4 4 J)“.s
firast given at Bar 13 and is then repeated without cese
sation from Bars 15 $0 22, Perle's assessment of vhythe
mic function may well be correct, as the rhythm certain-
1y does not contridute to the emunciation of the gerial
forms examined, However, this might also de regarded
as forming a counterpeint to the rhythms occurring wiihe
in the note-groups of the individual strends: a sort of
"temporal ‘cantus firmusg®",

As if %o compensate for the pointillistic effect of
the rhythm, the instrumentation of the recapitulation is
far simpler than that of the exposition, and involves
far fewer instruments 8 this means that each instrument
plays a larger number of notes successively, Thus the
instrumentation, too, shows little correspondence with
that of the exposition,

As the pitches (notwithstanding register changes)
are the same as in the exposition, instrumental changes
can be seen quite clearly from a diagram giving simply
the nunmber of notes taken by each instrument, as at Pig-
ure 10,

As in the exposition, certain instruments are exme
clusive to one or other peir of corresponding strands
the harp, hom and bhass clarinet appear only in the (b)
strands; in the exposition the last two were exclusive
to the (a) strands (apart from the final notes in (b) at
the repeat); the harp, however, is confined to the (b)
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strands in both sections,

The (a) strands, being the less complex throushout
the movement, show in this recapitulatory seection a2 can-
onic correspondence between the number of notes played
successively on a single instrument; the grouping tog-
ether of the clarinet and cello in Voice II as a can-
onic imitation of the violin in Veice I does not fund-
amentally alter this pattern, At the same time, the
presence of the repeated notes in the opening group en-
sures a mirroring of the munber of notes, although the
mirroring of specific instrumentes occurs in only one
instance, that of the viola in Veice II (a)., There is
almost no correspondence hetween the exposition and re-
eapitulation either 28 regards specific instrumentation
or the number of notes taken successively by each.

The instrumentation of the (b) strands shows even
less atrictness of organization; even the number of
notes is not canonically imitated between the two
etrands, and there is certainly no mirroring of either
specific instrument or number of notes within the ine
dividual strands, One rather interesting point: it
has been noted that the use of the harp is confined to
the (b) strende; almost as if to emphasise this pecu=
liarity, the harp, in both strands gnd in both sections,
plays the first note end is invariably the penultimate
inatrument of the strand,

It would seem here &8s if Webhera counterhalanced
the stricter organization of the pitch, registers, and
methods of attack in the reecapitulation with a less
rigorous ordering of the instrumentation.

Between each pair of corresponding strands, the
modes of atiack are canonic, with a few exceptionss
there are four different changes in each pair of strandsy
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two in each pair appear to be ordered.
In the (a) strands, the first two changes involve
the following inversionte
(1) In Voice I(a), Bar 45, {J is imitated by Voice II(a),
Bar 47. G H
(11) In Voice I(a), Bar 47, JJ is imitated by Veice II(a),
Rar 49, JJ .
A similar procedure can be noted in the first two
changes of the (b) strandsi-
(1) In Voice I(b), Bars 44—45.{‘_JJ- ) 1s teitatea by
Voice II(b), Bars 46-47, PJJ'«'-\I—’/ |
(ii) In Voice I(b), Bars 46-47, é ,J’ is imitated by
Voice II(v), Bavs 43-49, § | P .
S

~—

Here, the canonic correspondence is far greaters
there are fewer variations than in the exposition, and
half of these show & gertain ordering as has just been
demonstrated, whereas in the exposition the veriationa
show no such clear and obvious correspondences.

The dynamics, forming as they do a "elimax of loude
ness", naturally show ne correspondence to those of the
exposition, They are neither mirrored within the strands,
nor are they in canon, though there are certain definite
canonic correspondences,

A%t the beginning of this analysis, I sugsested thot
the structuring of this movement might be compared with
that of a picee of sculpture comprising objecte which
8%0ood in relationships to each other as the microcosms
of the macrocosmic relationships of the whole. Throushe
out the enalysis, I have tried to show how those princi-
ples which govern the overall forms of the work govern
the relationships between the indiviadual sound-oghjects
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too and even, for example, the variztions within an O~
dered structure,as in the case of the acciaccaturas,

Finally, there is ono curious feature of this whole
movenent which is not involved in the canonic constructe-
ion nor the mirror formations; vather is it superinpos-
ed upon these,

Owing to Webern's choice of series forms, certain
intervallic cells of identical piteh are repented across
the various strands, This is most noticeable in the re-
capitulation wvhere a preponderance of 2-note groups and
a generally discontinuous texture apssists in their 1000 T
nition, A few examples of this should suffice %o illuse
trate this point. Compare the figures ringed by dotted
lines in the recapitulation (in Pig,1), (1), (i4), (iii),
(iv) ana (v),

Note the exact repetition of the register, and fre-
quent correspondence of rhythm; note too the frequent
mirroring of the pitch content of the cells. An inter-
val=ohjeet takes its character from its environment 3
each of these has identical pitch, identical registro-
tion, often identical rhythm — and yet each functions
in a quite different formal context, is preceded and
followed bWy different notes, is played by different ine
strunents, frequently involves different modes of attack
and dynamies, This 45 a fine {llustration of tho ine
terval-ohjects interacting from various points in musi-
cal space., The effect is that of an ohjeet kaleido-
seopieally altered from moment to moment, “ut still re-
maining in essenece the szame,

It has slready been noted that some parameters have
been far more rigorously ordered than others; here it
should be remembered thet this was only the £ifth of



116,

Webern's serial works, Webern was the first to appre-
ciate the revolutionary implications of Sch®@nberg's
method and his later serial works illuatrate in full
many of the concepts already partially realized in the
Symphony,

The instrumentation of 0p.2l, already highly dife
ferentiated, is made still more so by the fairly fre-
quent use of special colouristic effects, such 23 muted
horns and, in the string section, "pizzicato", "on the
hridge”, "with mutes", sudden solo passages,and the use
of harmonics, Such effects tend to frazment the cane
onic strands ntill further, in accordance with Webern's
characteristic use of the peointillistic "Klangfarben-
melodie®, They show a certain tendency towards canonie
imitation, though this is by no means consistent and is
frequently not possihle owing to the fact that the instrue
nentation itself is not alweys canonic (e.g., 2 piszie
cato passage finds no echo in the corresponding passege
on the clarinet), There are closer correspondences in
the development section, where the ordering generally
is the least complicated: all effects are mirrored
within the strands though there is no canoniec correc-
pondence; a further feature of the section is that a2ll
strings are muted throughout,

-) The purpose of this analysis hac been to show the
/new methods of composition and formel construction
| found in the music of Webern, Tis disearding of tonae
lity is achieved in part through the two different forms
he uses ¢ hio use of the canon involves a new interpro-
tation of the three dimensions —= now encompassed hy
a single, all-embracing concept, musical space —
while his mirror-formations, including his inverted
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canonic structures, clearly derive from the fundamentals
of serial pitech theory,

Just as Sch¥nberg's importance lies in his creation
of a2 "new" order which guided music out of the turmoil
succeeding the breakdown of tonality, an order which
applied speecifically to pitch, =0 Webern's importance
lies in hio establishment of a new, serial way of musie
eal thmghtn

"Pather of the new mueic", he was called, and in
the next chapters we shall see how his work bore fruit.
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The orderingz of the various parameters besides
piteh had served two functions in the music of Wehern:
that of enuncisting forms which had arisen out of the
fundamental serial principles, and of defininz the
sound-ohject in spage., Now such ordering accorded
exactly with Webern's requirements and with his vision,
But if music was to develop along these guide=lines, it
was clear that it could not simply copy, as the result
would merely be little pointillistic picces in the style
of Webern.

And yet the faet of his music was undeniahe; in
i%, and for the first time, certein prodlems had been
made explicit. One of the chief of these was the cone
tradiction between the pitch materisl — hased on the
chromatic secale and freed from any inherent polarity
and rhythm, which wan bound up so intimately with the
enunciation of tonal progressions, Webern solved this
problem temporarily and in a way that was inimitably
his owm, TFere the operative word is "inimitamly",

In order to give some inmpression of the trends in
music in the ten years after Webern's death, the work
of the most prominent composers of the avant-garde
school of serialism will be discussed in some detail,

This period is very difficult to deseribe as there
is no straight line of development here. The work of
Sch¥nberg can he seen as arising out of the turmoil im-
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mediastely succeeding the final hreakdown of tonality at
the bheginning of the century; his l2-note theory anoe
wered the particular needs of atonality and laid the
foundations of the main musical movement of the next
thirty-odd years. Again, Webern's work can be seen as
an advancement of the bhagiec principles of serialism as
laid down hy Sch@nberg, while his outlook was of fundae-
mental importance for future composition., Put the per=
icd we have to deal with now is characterized hy a great
deal of experimentation, where each work written hy a
serialist ia in the nature of an attempt to continue the
line of serisl development suggested in the work of We=-
bern, while at the same tine each poses new prohlems,
Nevertheless, one ean certainly trace the general trends,
And in each significant work of the period, the secds of
the hreakdown of seriaelism are sowm,

Between the years 1948 and 1950 a composer who is
not essentially a serialist at 2ll wrote several works
for the piano in which a series was applied to durations
. and to dynamics; the composer was Olivier !lessioen, tea-

/ cher of the two foremost serialists of the days Pierre

Boulez and Karlheinz Stockhausen,

In 1948, NMessiaen wrote his "Cantéyodjaya" and in
1949-50 four piano pieces collectively known as "Neumes
Rythmiques®”, 1In these he used an additive series of
durations derived in the following way: taking a basiec
unit of, say, the demigemiquaver, he derived his series
thuss
Ex, 302
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He thea permutated this series in various ways, thus
making it anaslogous to a pitch series, In these works,
he also used a series of graded dymamics,

These innovations were hound up with Wessisen's
search for greater rhythmic complexity and with his
desire for an all-emhracing chromaticism, but they were
adopted and used within 2 striotly serial context by
the younger school of composers. This difference of
usage is worth notingt as employed by HMessiaen, such
series accord with hio general compoaifionﬁl methodss
as used by the serialists, they constitute merely a
paper solution to the contradiction in the materisl of
music discussed above, The problem was later re-
thought hy Stockhausen with farereaching resulis,

One of the most representative works of this period
is the "Structura la" for two pisnos by Toulez, analysed
in detail hy Gy®ray Ligeti® and deseribed by him as a
"texthook example ... oﬁ] the way constructional prine
ciples were used in the early stagzes of serial music”,

a work of "basic experimentation", The work was finally
completed in 1952, Although it can be eriticized from
certain standpoints, it represents an attempt to continue
alonz the guidelines set out in Webern's work and is

thus another ntep on the road to the full realization of
the new musieal thought suggzested there,

The work is hased on 2 series of 12 notes which is

that of Division 1 of the note-succession from Wessisen's

"Hode de veleurs et d'intensités" (one of the four
pieces from "Neumes Rythmiques®)s it was deliberately
chosen as homage to his teacher, DPesides this direct

reference, Toulez aloo imitetes lessiaen's device for

¥ In an artiecle, "Pierre Poulez®, translated by Leo Niack,
puhliched in "die Reihe", Vdi.4.
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/ deriving his duration-series; the basic duration-geriecs
of "Structure la" is that given on p.119,
The pitch series

u A

recalls those of Weherny ~firstly, there is the sym=-
metrical identity of the second end penultimate intere
vals, In addition, the series in its orizinal form
contains only those intervals larger than a tritone if
each is measured upwards; in the inversion, all inter-
vals are smaller than a tritone, the only interval in
common bheing the tritone itself, which forms the finsl
interval, This intervallic differentiation meens that
the series ean funetion to enunciate form, thus follow-
ing the lead set by Webern., (Compare this with the sere
ies of Sch@nberg, which functioned thematically.)

Note also the preponderance of the semitone,

The dynamies and modes of attack are also arranged
in series of 12 values; the dynamics are graded from
PPPP to f§$§f s while the modes of attack are arranged
in an arbitrary order for obvious reasons,

B s S C f H

PPPP- PP PP P quip P mf  qusf F f HE 55
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Exe4l: 3Series of modes of attacks:
I 2 3 £F 2 T 8 9 " 12
> > . normal M\ v Sfz 2 = -~

Having thus decided on his Primary material, Rou
lez had next to utilize it in the structurinzg of the
piece of music, His method of permutation within the
various series was one which ensured the automatiec
succession of the values after the initial choice, and
one which enahled the crities to use the term "paper
misic” with considerahly more justification than they
had ever had hefore, in the earlier years of serialism,
He chose to derive the succession of values within the
various parameter series from the suecession of numbers
in a magie square. ("lMagic square" is the name ziven to
an arrangement of numbers in which the numbers in each
column add to the same numher as those of each row,)

The magic squares given below are those applying
to the O and I pitch seriest-
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The magic squares applying to the R and RI series can

be derived simply by reading those given here backwards,
The numbers refer to the twelve successive notes of the
O series in ite 0 transpositiony for example, the first
note of Oy i3 B (aee Exe39)3 the number 1 therefore
always refers to the note Bb. The first number of each
row thus indicates which transposition is to be used,

An example here will suffices

Ex.432

There are four magic squares used, applying to
the four transformations: 0, I, R and RI,

The duration series are associated with those of
piteh and thus the permtations thereof are derived
similarly; for examplesi=
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The succession of values within the series of
dynamics are arranged according to the diagonsl succes-
sion of numbers marked in red at BEx,.42, There are
four in a1l : (2), (b), (c¢), (d)e Immediately notice-
able is the mirror-symmetry, which ensures some discerne-
ible formal structuring of this parameter at least,
rather in the manner of Webern, At the same time, this
arrangement results in a fairly wide differentiation
between successive dynamic values; for example: Te 12
gives mfo £fff 3 6, 1 gives mpsy rppp(aaa Ex.40).
The numbers 4 and 10 do not appear at all in the diagon-
als of either magic square used. This means that the
dynamic values of p and §§ never occur, as p is the
4th value and ff the 10th in the 12-value dynamic
series, It should be noticed that the constituents of
(e) and (d) are the same, althouzh their succession
varies,
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The successions of modes of attack are also de-
rived from these squares, and in o similar mannex,
now using the diagonals marked in hlue at Ixe42, A=
gain there is symmetry, but here only at (¢) ond (a),
and then only within the two halves which make up
each succeseion, Agein, two values are miseing, 4
and 10, (In fact, as can be seen at Ex.41, there are
no values given for numbers 4 and 103 the reason is
obvious: modes of attack can not be graded, as can
dynamies,)

Before the overall structuring of the work is dis-
cussed, it might be useful to @top here and examine
the significance of these proeedures,

Although Poulez' duration-series must be conside
ered as an attempt to hwing rhythm into line with ser-
ial practices previously applying only to piteh, it
must be considered a failure gs such.

Pirstly, the numbders 1 to 12 as spplied to a
plteh~series tell us nothing about the pitch itself;
any given numher merely gives us an indication of how
many notes have passed and how many are to comej for
example, a note deseribed as the 5th note of the series
tells us that four have passed and seven are to cone,
In contrast to this, and once given the basie unit, the
nunbers 1 to 12 tell us what fype of duration is involve
ed; for example, the 5th value of a durationeseriecs
tells us that the value equals J J, when the hasic
unit is ﬁ. Thus, in the case of durations, the ser-
ies of nunbers bears a very real relationship o the
values 1% expresses; 4n the ease of piteh, on the
other hand, the relationship is merely one of convene
ient notation and a means of enforeing diseipline on
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the composer who must (a2t least in theory) retain the

succession of pitches as originally relating to the
gseries of nmumbhers, o

In an articley, ™ ,4e. How Time Passes™.... o
3tockhausen discusses this experimental stage and ad-
vances several criticisms, Those relevant $o Toulez!
work will be pummarized here,

Music is based, of necessity, on the manner in
which we hear, Stockhzusen notes that when two events
are sounded suecesoively we discern less their absolute
values than the proportion they express. Let us toke
an example from Poulez' duration series: our ears are
guite ahle to tell us that ’ is twice as long as
(2:1), whereas we would perceive J J!-a J- (11:12)
a8 virtually the sane - if we mrah;ble to detect any
difference at 211,

If the proportiona of the duration series used by
Boulez are compared with similar proporticns in the
field of pitch, it will be seen that they correspond
approximately to those of the harmonic series, inverted,

nx 458"
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% Publiched in "die Reihe", Vol,3, translated by Corne-

lius Cardew,

#% Ziven on p.13 of Stockhausen's article, op.cit.
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what Stockhausen calls 2 "subharmonic seale", Such &
comparison enables us to see more easily that the pro-
portions at the end of the series - 819, 9110, etec,.,
are very much smaller and accordingly more difficult to
appreciate than those at the beginning,

The chromatic seale of pitches is contained within
the octave proportion 2:l, In the well-tempered sys-
tem, the propertions between those pitches a semitone
apart are logarithmically determined so tha$ we perceive
them as bheing of equal size; +this means that the dio-
tance between Ci and ¢# 15 to our ears the same as that
botween, say, B’ ana B‘. Thus, as Stockhausen pointe
out, a series of durations of the type used by Noulez
will not be perceived analogously to one of pitch.

Stockhausen's major eriticism is thus an acoustical
one, THe also points out another objection: "It was not
surprising that in a time-structure formed with such a
series of durations, the long values devoured the short
onesj and that, even where the smallest unit was extreme-
1y shori, the result was a slow average med.'*

What Stockhausen ealls "a truly dractic way to escape"
from this latter disadvantage was attempted, by combining
various durationeseries; this is, in effect, what is done
by Poulez when the various permutations of his series are
sounded together, The result is anythinz but serial,
and is merely 2 suecession of durations whose proportions
are unordered and which are repeated at unordered intere-
vals of time, However, this experinment 4id lead to a
vitally inportant development, which will be discussed
fully later,

# Opecite, DPJl3.
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In his enslysis of the work, Ligeti advances yet
another eriticiem, FHe discusses what happeas when
the values of the durationeseries are permutated in the
same way as those of piteh (ef, Ex.44). He says ¢
"Since in a series the decisive thing is the relatione
ship between each element and the next, the conirast
between the two procedures is obviocus; whereas with

e (organic) transposition of the note-quelity
f:ueh series, the individual note-qualities are per-
mutated but the interval-relationships always remain
the same, the permutations of durations (which are in
fact not transpositions at all) occur mechanically,
according to tahbles, and have constantly different
internal proportim.'”

However, this procedure ecan be viewed quite differen-
tly if regarded as relating to the practices of Webern;
The consistent association of the duratione-series with
those of pitch results in each piteh glways being
associated with 8 speeific durations A glance at Fx.44
will illustrate this § 4n both "trenspositions” the ¥
occurs as P(4), BY ccours as 4. (12), Thus each mum-
ber specifies (2) a piteh value and (b) a duration velue,
Fach soundeevent is thus clearly characterized by two
consistent paremeters (i,e., every G‘, for example, will
occur as I throughout the work), althouszh once charac-
terized it does not serve to define clear-cut formal
otructures, as do the sound-ohjects of Wehern,

The method for deriving the successions of dyno-
mics and methodas of attack is far more dubious from a
musical point of view, although the actual result
% ODeCilTe, Do 300
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in the field of dynamics strongly recalls the forms
of Webern (ef. p.125).

Unfortunately, this type of sutomatic serialiszation
occasionally creates problems of contradiction during
the course of the musie between, firstly, methods of
attack and dynamies, and secondly, methods of attaclk
and durations., DBelow is Par 46, Piano 2i-

Ex.46% L e -——|
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For an example of the second type of contradietion,
one has only to think of the difference in duration
between a note pPlayed staccato and one played legato,

These two examples should suffice to show the DIO-
blems confronting the performer, who in such a case
will be unsure as to the correctness of his rendering,
This is, of course, a problem fundamental to masical
interpretation, as there can be no absolute value ac-
corded, say, a pPP , or WA‘ﬂ ¢ Which have always
been interpreted with reference to their context. Such
"inaccuracy” on the part of the performer hecomes a
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' real prohlem in highly serielized misie, however,
because recognition of the series of minutely differen~
tiated values is — theoretically - fundamental to the
appreciation of this musie, Put it is extremely diffi-
oult to differentiate between, say, mf(7), quasi f(3),
and f (9), still more to reproduce emactly the same dy-
namic level at ite second appearance, Thus such a ser=
ies can only really be interpreted as a Zelative move=
ment f1om «—- in this cage — dymamie to dymamic, The
interpretation of a geries involves this problem in the
cage of all parameters but that of piteh, whose values
are automatically determined and need not be gueged by
the performer., Recoznition of the problem led compose
ersy, again with Stockhausen in the vanguard, te yet o=
nother, and radiecally new, developnent, where the ine
accuracy potential of each musical situation was taken
into consideration,

One further point of oriticism should perhape be
mentioned as, again, it underlines the difficulties
facing the total serialists, (It need hardly be said
that these comments are certainly not intended 2o o
eriticism of the gugic es such, but of its serial
structuring.) The succession and appearance of the
dymamics are predetermined; sometimes, however, a pre-
deter=mined occurrence might not be mugically practical.
Such a situation doen in faet arise at the "Lent" sec=-
tion (Pars 32-39); the second piano is to enunciate
f#ff  at Par 35, but thic would obscure the low P U
played quasi p by Plano 1. Boulez therefore reduces
the marking of Piano 2 %o fff(!). In order to retain
the desired relative deerease in intensity between this
and the following seetion, degimnins at Par 40, Poulez
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has now %o use ff instead of fff at the bubsequent
section. Now ff does not, in faect, ever occur accord-
ing to the diagonals used, as it is the 10th value of
the series (ef,p.125). This, incidentally, is only one
of various changes made, inecluding some involving durs-
tions, Although such changes are perfectly valid from
2 masical point of view, they do tend to cast some doubt
on the absolute efficacy of these methods of composition
for always producing what is desirahle musieally,

A detailed analysis of "Structure la" is unnecessary
here (and can be read in Vol.4 of "die Reihe"™), dut one
or two further points about the general construction of
the work should he noted,

The work is constructed out of serial threads, each
thread comprising one transposition of the pitch series
in conjunction with one permutation of the duration ser-
ies. The two are used in their 0, I, R end RI forms,
combininz to make a total of 48 threads altogether,

Fach thread is assigned a dynamic and a method of attack
for its total duration. The individual threads are com=
bined into "bhundles” containing one, two or three threads,
Each piano has a bundle, and thus the vertical density
ranges from 1 (whgn one piano is Bilent, and the other
plays only one thread) to 6 (when Both pianos each play

a three-thread bundle), Eael: bundle is clearly demar-
cated from the others,

As Ligeti says, " s... The composition is quite
rizidly articulated into sectiont = the place for arte
istry is in the balance or vontrast of the seections,
gince within them practically everythins happens auto-
matically." * There are fourteen sections, and these
are separated by pauses of varying lengths, Tach is

* op.cite. 9 De 45
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accorded one of three tempi, though some consecutive
sections share the same tempo, in which case there is
no separation by pauses; the work is thus divided into
eleven effective sections,

The three tempi are "Trds Modéré" (M), "Hodéré,
presque vif"(V) and "Lent"(L). They are distributed
as follows:-

Ex.4T7:

Part A ¢ Section: I (m)
I1Ia
IIv {v)
Ilec
III (1)
Iva}
IVb (V)
v (m)

Part B : Seection: VI (L)
VII (V)
VIII ()
IX (V)
p 4 (L)
XI (m)

(The division into Part A and Part B will be explained
below,)

The pauses have been distributed between the sec-
tions in such a way as to result in the following pro-
portioned symmetry:



134,
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Notice the varied symmetry which strongly reealls the
formal practices of Webern,

His use of pauses is particularly interesting,.
Resides expressing the symmetry noted above, they have
been structured accordinzg to a2 newly-recoznized erite-
rion, This eriterion is related to the theory of ex=
periential time, which is clearly expounded hy Stocke-
hausen in an article called "Structure and Experiential
Tima".**

One of the tenets of this theory is that one pere-
ceives the passage of time as fast or slow accordinzg to
the varying degree of surprise afforded by events. A
succession of similar events gives the impression of
slowness, even if such events are sounded at a raepid
tempo, Similarly, and contrary to expectation, a suc-
cession of consistently contrasted events will also pro-
duce an impression of slowness; this is because the =mind
grows accustomed $o a norm of contrast, as it does to a
norm of similarity. It must, however, be understood
that this effect is quite divorced from the actual tem-
po of the musics 1In order to structure the listener's
perception of time, therefore, it is neceassary to es-

*given on p,51 of Ligeti's article, op.cit.
**Pub, in "die Reihe", Vol,2.
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tahlish a norm before the introduction of a new event;
this will then crecate a moment of surprise, thus giving
the impression that "time heos movedon”,

(Coneideration of the surprise value of an event in
msic is by no means new, Moszart, for example, in his
Minuet in P major, K.2, establinhes a certain expecto~
tion hy ending repeated thematic phrases with a perfect
cadence; in the penmltimate repetition of thins phrase,
and for the first time in the piece, he closes with an
interrupted cadence,

Ex.49:
1 P W - i
=}
l| P = L ¢ }l
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thus cregting a moment of great surprise for the listen-
ers What is new, however, is the modern composer's
gsonstant and conseious consideration of thia factor
within the framework of a theory of time. Fornerly,
such consideration related to the prineiple of tensione
relaxation which is fundamental to tonal music,

This trend has already been noted in Webera's worl,
in connection with his varied symmetrieal atructures,)
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In "Structure la", Poules structures his pauses
with ¢this in mind, The pauses funetion %o separate
the sections of the work, and their type and distri-
bution are so ordered as to maximize the degree of sure
prise afforded by the entry of a new section, Here
Ligeti says: "Petween the seetions or major sections
the fermatas are so distributed that out of the 10
caesuras 5 are longer (/) and 5 shorter (—),

With the maximum diffevence in tempo (ViL,L:V), the
caesura is short (rm); between the quicker tempi
(Veit, M3V) it 48 long ( /)5 between medium and slow
tempi, however, it varies according to the order, =0
that long fermatas are used when the faster tempo

comes first (MiL) and short fermatas when the reverse
holds good (L:M). This is a wholly functional use of
fermatas, since when the difference in tempo is greater
the separation of the sections is in any case ensured,
and the new tempo's degree of surprise is higher, so
long as it enters without great delay; on the other
hand, smaller tempo alterations do not mark the horders
of the sections so clearly, so that longer caesuras
have to emphasize the separation (though this is only
true in this special case, where the whole architecture
of the piece is designed 80 that the individual sections
are to be as easily distinguishahle as poaaible):’

The thread-density (ef. above) iz distributed bo-
tween the sections again with the factor of audience
surprise in mind,

The division of the work into two parts, A and B,
has been noted, Such a division arises because the

x opecit,, pT5—1
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work io divided by both a vertical axis = producing
two successive parts, A and B, == and an horizontal
one, between the two pianos, Thus for purposes of
allocation of material, the work is divided into four
sections, Without going into the detailed ordering
involved, it might be noted that the basis of this
allocation illustrates what is known as Moulez' "X

polyphony™ ¢

Ex,503
Part A Part B
Piano I Op, RI4 RIp, 14
| Dynsa,Attacks b DyniC,Attacks -
Piano II Ip, Rd Rp, 04 -
Dyn:b,Attacks o DynsdyAttacks ¢
Seriens P = piteh
d = duration
Dyn, = dynamiecs

Piano I, Part A, uses the magic square applying to the
transpositions of the O piteh series, and that apply-
ing to the permutations of the RI duration seriesy
Piano II, Part P, uses the magic square applying to
the transpositions of tho R piteh series, and that
aprlyinz to the permutations of the 0 duration series,
etc,

Hote how the two pianos mirror their pitch contro-
puntally, thust —<__~ . The exclusive pitch
material of each, noted on pp.121-122 — i,c., 0 con-
tains all interveals above the tritone, I all those be=
low == is exploited here to define these sections.
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Put there in another aspect to this sound, With
several serial threads sounding sirmltancously and the
successions of dynamies and modes of attack being organ-
ized agcording to arbitrary tables, the listenor cannot
hear these points as organized into individual aseries,
i.04y he cannot hear the primary organization of the mo-
terial, VWhat he does hear, however, is what Ligeti
ealls "a structured conglomeration of points™: he hears
a shape comprised of many pointe, a shape whose character
is determined hy the "higher-order” structuring — the
actual employment and distribution of the various serisle
ized parameters; he hears a shape of specific tempo,
density, and a certain constaney as regards interval
content. In this work, these shapes correspond to the
eleven sections. Iuch of the interest of "Structure la"
arises from the juxtaposition of these contrasting
"statistical™ ashapes,

The difference bhetween the "pointillistic” and the
"statintical" is summarized very aptly hy Ligeti, when
he says: "So when we hear this composition o complex
network unfolds = of coarser or finer weave, variahle
aural perspicuity; consisting of a significantly on-
dered flock of sounding "pointa®s these are orgenized
to form threads of varied thiclkness, which now stand out
plastically, now become less distinet, The threads, for
their part, are woven together with greater or lesser
densitys Por the listener, Ikmots, relationships, con-
nections of many kinds emerge; the result is an organ-
ism as ramified as it 18 elaotic cocece Seen at closge
quarters, if is the factor of determinism, regularity,
that stands out; Mt seen from & distance, the struce
ture, beinz {hc result of many separate regularities, is
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seen to be something hishly variahle and chaney, com=-
parable to the way the network of neon lights flashes
on and off in a main streect; the individusl lamps are
indeed exactly controlled by a mechanism, hut as the
separate lights flash on and off, they combine to form
a statistical complex"¥

“"Statictical®™ appreciation, then, involves the

' listener gaining a genersl impression of what might be
called the gverage of all the structured characteristics
with which each serialized "point" is endowed when these
points are sounded, inextricably, together,

At the end of his analysis, Ligeti remarks: "The
"beauty' of a piece like this lies in quite new quali-
ties, Vebern's interval-objects still contained 2
trace of the (discreetly) 'expressive!, and slthoush the
satisfaction derived from his music is the result of
quite different qualities, the traces of "expression®
present at times do provide crutches for the strugsling
listener, All this has vanished in our example from
Roulez' 'Structures'; they expose to view something that
in Webern already formed the mucleus: beauty in the
erection of pure structures,"*”

Although one might quarrel with his summary dis-
missal of Webern's emotionsl expressivity, Ligeti is
certainly ecorrect when he notes that muech of the beauty
of Webern's music derives from his concern with structure
"for its owmn sake", After Webern, this concern comes
to predominate, and any emotional expressivity arises
more or less accidentally. (Thus a composer like Yessiaen,

% OP.Cits, D.61
H#0DeCitey P.62
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al though employing certain elements of serialism in his
music, does not really enter into the scope of this
study, as his aim is undoudtedly, indeed avowedly, the
maximum of emotionally expressive content.)

Pinally, in "Structure la®, we note onec other feo-
ture fundamental to the serial music after Webern, which
might be summed up in the phrase: the renuncistion of
the composer's right to complete freedom of choice.
There ave two aspects to this: the first relates to
the predetermination of certain events, the second to
the inaccuracies which occur in performance.

Onee the composer has chosen that a succession of
events shall be determined by some plan (in this case,
the magic squares), he effeatively relinquishes his cone
trol over the course of these events. When the serial
threads of "Structure la" are combined, their vertical
result is wholly uncontrollable as the duration and
pitch of each event within the threads has already been
determined, What Roulez does control, rather, is the
overall characterization of the sound-network, and, as
we have noted, freedom of choice in this work consists
in the juxtaposing of structures whose individual con-
tent 1o determined by the magiec squares,

A defence occasionally offered when eritics attack
this loss of freedom is that of comparing the modern~
day composer with the composer whose freedom of choice
was limited by the dictates of tomality., As far as
this work, or those similarly predetermined, is concerned,
such a comparison is invelid, as the restrictions on the
tonalist were of a purely musical kind and were in faet,
fundamental to the system: tonality without the "rules"
would not be tonality. This i2 obviously not the case
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herej having extended the realm of possibilities in
sound far beyond those of the tonsl syotem, but needing
to impose some restrietion on the wealth of material now
at their disposal, modern composers have tended to i
pose arbitrary restrictions; these usually involve var-
ious proportional relationships. In one sense, the
' @ifference lies in the guality of restriction, for pro-
portional relationships and numerieal puzzles do not dee-
rive solely from musical considerations. Furthermore,
- the "restrictions™ of tonality, being essential to the
system, are meant to he fully discernible and arej the
listener to "Structure la", on the other hand, is quite
incapable of eporeciating that here the "restriction” in-
volves the use of magie squares, unless he has actually
analysed the work, i.e., the "restriction" goes quite une
appreciated as such,

Besides this voluntary restriction laid upon him in
the field of actual composition, the composer also has far
less eontrol over the interpretation of his work than ever
befores; this is because the velues of the various parameters
are 8o preecisely, so mimutely, differentisted, while such
differentiation is essential to the recognition of the ser-
ies,

We have noted the fact that for reasons of musieal
effectiveness, Touler has made some changes in his serial
successions (ef. p.1l3l), These "flaws" in the serial
structure are inaudible to the listener as such and thus
raise the question: is serialisn really necessary here in
order to achieve the final effect of more-or-less dense
structures whose character is statistically sporociated?
Could not the same effect have been achieved without the use
of an arbitrary and superimpesed plan for the composition
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of the countless varied points which contribute %o this
character?

"Structure la" is indeed a "fextbook example™; 4t
has been discussed in a fair amount of detail because
it illustrates many aspects of this early period of toe
tal serialization and affords an example not only of the
attenpts $o realize in practice the new concepts of mus-
ie, but also of ¥he problems such attempis engendered,
Serial composers of the avente-garde school learnt much
from this work; many of the subsequent advancements made
arose out of attempts to resolve some of the prohlems
and contradictions outlined ahove.

Tefore discussing the work of the chief theoretician
of the school = Karlheinz Stockhausen - i% might be use=
ful to examine the contribution made by another serialist,
Henri Pousseur, whose work was based largely on his inter-
pretation of Webern's technigue.

| To the volume of "die Reihe" devoted %o the life

/ and work of Anton Webera (Vol.2), Henri Pousseur contri-
| buted an article, in which he anslysed the firss of

- Webern's Six Ragatelles for String nartet,; op.%;no0.,l
(cfs Pe24 of this study), Here he showed how each note
of the piece is related to its neizhbour - sounded suoce
ceasively, simultaneously, or disgonally, i.0.y sounded
suecessively in another par$ —— hy a chromatic step.
This might occur as the interval of a minor 2nd, its
harmonic inversion (the major Tth), or its expansion
(the 2nd sounded one or more octaves apart), Waving
thus satisfied himself of the chromatic basis of Wehern's
pitch-organization = and, indeed, he makes out 2 cone

* "Webern'e orgenic chromaticisa”
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vineing case for it in his analysis of this work = he
attenpts o build his own system for pitch organization
on an extension of this hasis,

In his Quintet for clarinet, bass clarinet, piano,
violin and cello, written in memory of Anton Webera in
1955, he derives all the pitch structures from the inter-
vels of Wehern's series for op.22, the Quartet for vio-
1lin, clarinet, tenor saxophone and piano,

The work is divided inte four main sections of ape
proximately 96 bars each, each with its own overall tem=
po marking; the bars are notated in i throughout,

Tach seetion is subdivided into 24 4-bar "metres”, each
metre being agein subdivided into between 1 and 8 equal
durations; e.g., the first duration of this series
would be a single value held for 4 bars:

: r’—.‘rﬁirﬁlr , while the lest of

the series would be eight equal durations divided up
over the same number of hars:

irrrrrr}rr‘ 6, Tien. Sy

is filled out hy the durational subdivision alleotted
it a fifth of a metre is repeated five times, a third,
three times, an eighth, eight times, ete,

Fach metre is assigned one of the intervals of
iebern's gseries, which is then filled out chromatically.
An exanple will make this cleart suppose the interval
assigned %o a given metre to be the major Tthi-
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Ex.,51:

Ex,522

One of theendnoteawﬂlbethelaatmtenfth:pr&-
ceding metre, or the first of the sueceeding one, thus
making available cleven different notes in ally the
notes are completely free as to register., Fach note-
group ic then fitted into one of the availahle durations,
given above, e.g., the ll-note group might be fitted ine-
to the smallest durational length avajlable == the crote
chat.

The composition of the notes within the limiting
interval is free, hesides the restriction that all con-
nections between the notes sre made chromatically hy
means of major 7ths and miner 9ths, a2 method of connec-
tion obviously deriving direetly from Webern's practice
in op.9yn0.l. Any intervals other than these arise
from the orossing of these chromatie chains, and are
used structurally: for instance, Pousseur frequently
allows a non-chromatic interval to characterize a section,
This latter practice tends to offset the rather monoto-
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nous effeet which inevitahly arises from the consistent
use of fragments of the chromatic seale,

Rests are quite freely introduced into the subdive
isions of the metre; they can occur at the beginning,
in the middle or at the end of the metre, and can vary
as to the number in succession.

The homogeneity of harmonic effect is in faet an
advantage, as inherently interesting piteh structures
would tend to distraect from the quite new function as-
signed here to pitch = that of characterizing each
metre by its density. In a discussion of this mrk’.*
Pousseur himself says: "The lowest density, or greatest
slowness, is ... established if 2 minor 2nd coincides
with the subdivision 1, i.e., whea for four i hers a
single note is available; while the greatest deasity,
the maximum speed, results in the places where the denw
8ity index 11 = the major 7th — coincides with the
subdivision 8, i.e. where eleven ... notes have teo be
made to fit into a single erotchet. The densest
groups are also the shortest, but this is compensated
by the fact that they occur comapmdingly oftem. 80
that ] a _de te_average d 7 ©
Mﬂm"’tﬂw mdm:lning is mine).

Here one can see a certain similerity between this
work and "Structure la®: the individual sound-events
are ordered sccording to some system of serialization,
but the work as a whole is to be appreciated as a series
of juxtaposed “"statistical"™ structures. In "Structure
1la", the density of cach structure depends mainly on
the number of serial threads agsigned %o each; in
¥ In an article, "Outline of a Method", translated hy

Leo Muack, in "die Reihe", Vol.3.
#% OPeCltey PoSLET,
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Pousseur's Quintet it arises from the interplay of the
duration and pitch parameters,

A few further details concerning this work's
composition should suffice to illustrate the main
trends in Pousseur's musiecal thinlking,

The various metres are joined together in groups
of 24 to form the four main seetions of the work,
Although there is much individual movement and variation
within these main sections, there is an overall average
density discernible for each, which may be expressed
by the following numerical valuess

2 = 1 « 3 - 2,

This scheme is realized in the following way: in
the two outer sections the various subdivisions assigne
ed to cach metre are ordered most irregularly, while
those of the two middle seetions follow a2 much more re—
gular arrangement, Pousseur makes some further come
ments on how the density contributes to the overall
form: "Although one can not speak of striet progressions
(for there ere delays, pauses, retrogregsions and sude
den jumps) it is indeed true that the slowest motres

cf. abové] in these two [ﬁiddla sectiona are found
at the beginning of the second and at the end of the
third, while their meeting-point (the centre of the
piece) shows the greatest piling-up of the subdivisions
and the greatest deasities, thus quite clearly marking
out this section as the elimax, The two middle sec-
tions are thus welded together in a sihgle broad movement
to and fro, in a rise and fell of the statistieal density,
while the outer sections build a firmer, stationary
frame around this process of development."*

TOIJ-Q:H:.. Pe52
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Hote the mirvor stricture here; the influence of
Webern is undenia®le, DPut although there are certain
points of similarity in their work - 1lile this mirror-
symetry, the inastrumental combination chosen, the uge
of the op.22 series, the sounding of occasional frage
ments fiom this series, and the intervallic comnections
between all notes (major 7ths, minor 9EhS) == the final
effeet of this Quintet is quite different from the
sound of Webern's music,

The five instruments of the Quintet ere so grouped
as to make three "voices", three polyphonic strata,

The piano is always on its owm, while in the firet and
third sections the grou.p:l.ng is according to register -
violin and clarinet, cello and bass elarinet -y and in
the second and fourth it 4s according to timbre - bhoth
mods, both ﬂmng'.

A polyphonic texture results from the faect that
each of these three instrumental groups sounds a sepoe
rate subdivision of the metre, €.8.y the two clarinets
might subdivide the metre into eighths, the two strings
into fifths, while the piane subdivides inte quarters,
Thus density variations ocour horizontally, in the
three contrasting strete, and in the successive, state
istically-appreciated metres,

The density of the four successive main sections
is so ordered as to sound an arch-like structure, as
deserihed above; and $o the emumeiation of this struc-
ture the density-ordering of the three polyphonic stro-
ta contritutes as well, We have noted thag in the two
outer sections "the various metric subdivisions ave BY-
ranged very irregularly”; this irregularity occurs
not enly from metre to metre but also within the metre
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throush the superimposition of three hizhly contrasted
csubdivisions as enmunciated by the three instrmumental

TroupPs.

The

beginnings and ends of metres will always

coineide, of course, as the overall duration of the 4-
har metre is always the sane, whatever its subdivisions,)
Below is the first metre of the Ouintet:-
Exe532

\e.

_avee seurding ——F18——
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Because he felt hin alternating scheme for instrue
mental combination (ef, p.148) $o be rudimentary end
"incapsble of producing real structurel vitality"’
Pousceour introduced some variation into the first twoe
thirds of the second section and the last two-fifths
of the third seetion by ocecasionally dropping one ine
strument from a 2-instrument group, This means that
the group of notes asmigned to esech subdivision of the
metre, and which is normelly divided up between the two
instruments, has in such instances %o be played by only
one, thus increasing the horizontal density of that
particular stratum for that metre. The reason that
such variation occure at these particular places in the
seore iz %o ohscure the divisions between the prineipal
sectionses This point is worth mentioning because it
illustrates a peculiarity fundamentsl to this compogi-
tion,

Throughout, Pousseur hag stipulated a very regular
and simple scheme - four sections eontaining an equal
nunber of bars, regular bar-lengths and regular metre
lengths, regularly alternating instrumental combinations,
ctce == and then deliberately proceecded to ohseure this
wherever possihle,

Finally, it is worth noting that the serialization
of pitch in this work has nothing whatsoever in commen
with traditional composition with a 12-note series,

The intervals of Webern's series for 0p.22 are used

here as an index of density, i.e,, the density depends
upon the mumber of notes contained within each interval,
Thus the minor 3rd, for example, has relatively low den-
8ity as it contains only three noten within its span,

the major 7th has the maximm density, with eleven notes,
Wouaseur § ODuaCLiTyy p.53_
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Krhe movement of the notes within each chromatic fragment

| does not follow the dietdtes of traditional serial prace

. tice either; the only "rule" here derives from Pouge.
sseur's concept of "organic chromaticism, Again the
question mizght be askeds apart from its realization
of the dedication, was the use of a piteh series really
necessary? when even its function of ordering the den-
sity of a structure is dependent upon those subdivisions
of the metre with which the intervals are combined,

With these two works as ifllustrations, it might
perhaps be fruitful te stop here and summarize the gene
eral trends of seriel musiec at this time,

Pundamental to the new music is the serialist's
concern with structure. "Absolute" music has for cene
turies been regarded by the composer largely as a
means of conveying his owm mood or emotion through the
language of sounds; this tradition is still strongly
present in Sch®aderg's music even though the idiom of
the language has changed,

It i9 in the music of Webern, that the seeds of the
new trend are sown, We have already examined Webern's
new concept of mueical space and his characterization
and definition of the "sound-ohjects” in space; these
sound=objects in turn are so arranged in space and time
as ¥o enunciate overall formel patterns, And yet his
masic is gtill concerned with emotional expression:
one has only to consider the large number of works
which are set to texts, consider the texts themseclves -
%0 realize that Webern still conceived of music as an
expressive language with which to convey his owm
thoughts and feelings, This dual expressiveneas of
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music —— its emotional voicing, and that other express—
iveness arising from the bheauty of ordered formal struce
turing == is by no means new. (It is perhaps one of the
fundamental reasons for the powerful appesl of Pach's
msic, for example,)

Post-Webernite serialists, however, extracted
from Webern what they felt to be relevant to their owm
aesthetic requirements; "ohjeetivity” is a word often
| met with in their writings, Teking Weheran as their
guide, their primary concern is with the sounding of
structures in space and time, Any emotional expression
. seems to be unintentional and arises by accident, so to

speak, n
: Purthermore, the structuring of traditional musie
had, in virtually 211 cases, aimed to effect a sense
of forward movement and progreseive development, In
Webern's music we noted a quite new formsl type:t a
self-reflecting and self-contained structure which aia
not seck developnent but which rather aimed for contrest
in the juxtaposition of varying musieal evenis. The
importance of such a revolutionary concept of form can
hardly be overestimated; 4t forms the basis for most
works of the avant-garde school of serialism,where it
has been extended %o include the composition of large-
scale structures juxtaposed in contrast to each other.
The two woris examined above illuetrate to some degree
the methods of composing such forme,

The contrasting charseters of such structures are
determined "statistically": within cach structure all
the "points" = the individusl musicsl events — are
chosen for their contridution to the overall character
of that structure; once chosen, they are no longer ime
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| portant in themselves, tut derive sisnificance from

| sheir orrangement, The listener then gains a general
impresaion of the structure from the character and arre
angenent of its component "points”,

y The early attempts to serialisze durations contri-

[ ‘bated suhetantially to this type of perception, The
superimposition of wverious durationeseries e noted,
for example, in "Structure 12" may have heen "incor-
rect"” from a serial point of view, but had farereaching
and unlooked-for results, In this worlk, the varying
number of series superimposed vesulis in a varying den~
sity, 1.0,y the density of a section is perceived as
higher according to the greater mumber of series SUPOT-
imposed because a greater nunber of notes has to he
fitted into the overall lensth of a section, Here the
ear cannot disentangle the series as separate, and "they
become merely inextricahle threads in a network, and
thianetworkmthcmdiblemyum.mhetua
superposition of parts."™ Thus the listener no longer
hears "pointillistically”, as, for example, in Webern,
but "statistically”, in that he gains a general imprese
sion of the gyerage density of o seetion. Duratione-
relationships here become 2 component of another parae
meter ¢ density,

The difficulties experienced in the performance of
this new, minutely defined music will he discussed again
when the work of Stockhausen is examined, With the
heightening degree of differentiation from one musical
event to the next, the exactness of realization in ver-
formance bhecomes proportionately less, We have also

¥ Stockhausent ",,, How Time Passes sse™y ODecit,, PJ15.
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seen a vast increase in the use of the irrationsl

durations (and this is even more marked in Stockthausen's

mgic); these are difficult for instrunentalists to
realize, their experience having bheen mostly with the
reqular - the rational - divisions of a beat. Here
again, it was Webern vho set the precedent in his eqUo-

tion of the triplet with the rotional durations as a

counting unit. In commection with this, Henri Pouse

seur's worlk ic extremecly interesting as it illustrates

Yot another aspect of post-Webernite mmsic, )

i Pousseur's concern is with the qualitative, as op-
posed to the quantitative and he discusses this in con-
nection with his Cuintet,” He is not intercsted in the
Sxactnesg of differentiation between two ziven durations;
rather does he wish the listener to recognize the fact
of difference only, FHe gives the following example $
"One may write two sueccessive notes, crotchet and dotted
quaver, within a group of seven semiquavers, not so as
to suggest to the hearer the exanct comprehension of a
mumerical relationship 314 (which would of course mean
the perception of o common factor, & resular pulsation),
but /o as to make him awere of two durations, approxi-
mately equal and yet palpehly different, and to prevent
the estahlishment of any aprarent periodicity. Thus
the relationship between the two note-values looes its
quantitative character and becomes a comnection exzelu~

- sively between different time~-qualities, a time-tension
of essentially dynamic character ....."** This idea
accords with Stockhausen's theory of perception, i,e.,
that the listener does not perceive the exmet lengths
of successive durations, hxt_r_nther the proportions

e

® op.cit.
#*¥ op.cite, P54
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they express, At the same time, it relieves the pere
former of an almost imposaible %aslkc although, as Poup-
seur points out, his understanding of what the music is
tryinz to express has $o be far greater: "It would free
the performer from a whole series of difficulties that
are merely those of commmnication, unconnected with

the meaning of the work., Certainly it would impose

~ on him other problems, new difficultiecs of understanding
and imaginationy in particular, he would be faced by
the task of finding and respecting not the letter Mg
the spirit of o musiesl text."™

In practice, Pousseur's conception of relationships
in terms of their quality invelves blurring the outlines
of the components of such relationships, He extends
this conception to his interpretation of pitch as well,
and notes that "the lerger chromatic intervels e major
Tths, minor 9ths, etC... are ‘impure', ocut-of-tune oc-
taves.,"™* 1In his work, then, Pousseur seeks to relate
indistinet velues; as Koenigs sm“"" "Indistinctnens-
es are drought into relationship to each other,"

All this recalls composition with overall stotisti-
cal structures 3 hoth involve the expregssion of relo-
tionships between various events whose difference is
qualitatively defined,

Yet another trend in this music is a certain wealk-
ening of the composer's control over hoth the composi-
tion and the performance of his musie, We have noted
how certain aspects of a work pass beyond the direct
conirol of the composer once a genersl plan for the over=

* Op.Clti,, P354
¥ 0DeCitey D54

woIn an article, "Henri Pousseur”, translated by Leo
Rlack, pub, in "die Reihe", oi 4y DPe24
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memmcrmtsmuenehem,ammeem
ed the predetermination of the successive "pointe™ in
Noulez' "Structure la" in this connection, As far as
this weakened control over performance is concerned,
one might point out that a certain measure of freedom
in interpretation = now more, Now less ~ has always
been a feature of musiec., TPut two aspects mark the late
itude in this new music as being wmsuals firetly, it
occurs == in works such as "Structure 16" o
of precise and definitive instructions as to the sound-
ing of each event; here the composer forfeits control
through his excessive desire for that very exactitude
which is in fact beyond a performer to give him, On
the other hand, in Pousseur's work, the performer is
deliberately offered greater latitude and, concomi tant-
1y, greater responsibility,
It i in this period, just after the death of We=
bern,” that electronic instruments became recoznized as
an exciting new medium for the new musice It offered
possibilities in sound only wishfully visualized by
these composers; it was able to solve certain prohlems
of serial theory; 4t was in many waye the ideel mediunm
for realizings the complex trends and requirements of
this new musical ers, 1
With the adoption of this medium, we can note a |
strong divergence in the matter of freedon in perform-
ances On the one hand, electronic instruments were |
capahle of realizing exaect values in all parameterss
oa the other, we see instrumental musie becomingz more '
and more free as to its interpretation,
And now it io time to examine the work of Karlheine

3 in 1945
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Stockhausen, who is generslly considered %o he the
leader of the school of avant-garde serialism,

Born in 1928 near Cologne, he received his initial
training at the usikhoehschule in Colozne from 1947 %o
1951. He then went to Paris where he studied under
llessiaen and Milhaud, While there he also studied the
techniques and prineiples of "musique conerdte™ at the
Club d'essay and the Prench redio studios, From 1954
to 1956 he applied himself to a study of phonetics and
commnication theory under Dr Werner Veyer-Eppler at
the University of nonn, fleanwhile, in 1953 he had
Joined Herbert Eimert at the newly-founded electronic
mgic studio of the Cologne radio station (the first
ever to be established) and in 1963 he was appointed
artistic director there on the retirement of Eimert.
The -two men, however, continued to wori together in
their joint editorship (sinee 1955) of the periodieal
devoted to developments in serial muziec, "die Reihe",
Sinee 1957 he has also given elasses in composition and
analysis at the International Summer School for lew
Music in Darmstadt,

This man, with his speecislized knowledge in the
field of amcousties and the electronic medium, has been
in the forefront of serial composition and has evolved
mich of the underlying theory thereof, He, more than
any other asingle person, has deen responaible for so
mich of what is happening in the musiecal world of today,

oreover, it has heen primerily he who has been
responsible for the present interest in the science, or
mechanics, of sound and sound production; when discuse
sing their own works and methods of composition, compo-
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sers of this aschool make frequent reference %0 his theo=
ries, and, indeed, the writings of this peried rend very
like semi-scientific treatisesn,

fuch of Stockhsusen's theoretical work is to be
read in an article he wrote for the third volume of
"die Reihe", called ",., How Time Paseos ...."” Here
he sugzests that the three parameters 4 of duration,
pitch and timhre 211 fundamentally arise from the same
sourcet the alternations of sound and silence. The
speed and combination of these alternations, which mey
be periodic or aperiodic, account for our perception
of them as thease three distinet parameters. All are
aspects of the same thing: time,

All events sounded more than approximately onc-
sixteenth of a second apart we hear as separate, gs
Qurations, Once the interval hetween the sounds is
less than 1/16th of & second the ear cannot distinguish
them an separate and registers then as frequency vihroe
tions, i.,e., g3 pitch. This immedintely becomes clear
if we think of one of the lowest "notes® audihle to us,
that whose frequency is 32 cycles per second, i.e., the
events are sounded 1/32nd of a second apart, This
pitch we oanadm:l.tteﬂyhardlymnbaarumﬂh, hut
the pulses = the successive events - are sounded too
rapidly for us to register them as separate durations.
The more rapidly these pulses vibrate, the "higher" do
we place the pitchs We are able to "hear" up to be-
tween 16,000 and 20,000 eycles per second; the ear is
4 The term "parameter” has heen frequently used

out this stwdy and originates in the writings of this
"seientific" period of musieal theory. Al though the

word itself relates to mathematics, it 4o now an ac-
cepted term of present-day musical jargon.
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not ahle to register as sound pulses vibrating etill
more quickly, We perceive combinations of these POT-
iodiec vibrations as timhre,

The basic set of durations used in tonsl music de-
rived fron regular divisions of = unit, the semibreves-

ale s STdral il R
1&**&}9 &+ etes, or from remu-

lar miltiplications of a given unit, here the hemidemi~
semiquavers-

b3 el o N by ) d o

t i b Tl Rde B P

These were arranged in bars which contained a congtant
number of regular basic pulses; these pulses could o=
2ein be subdivided into various durations thenselves
regular in their division (ef. above) and thus easily
related to the underlying pulse, which was not necessare
ily sounded at all,

These divisions (or multiplications, as above) have
regular proportions which stand in the constant ratio of
281 to ecach otheri in the field of piteh this propertion
corresponds to that of the oectave.

The triads of tonal music derive from the first five
harmonica of the harmonic series, These five expross
relatively large proportional relationshipe to each other
and were thus considered concordant; the smeller PTO=
porticons found in the "upper® section of the harmonie
gerics = that furthest from the fundamental e were cone
gidered as generating dissonance,



160,

Ye have noted how the so-called "rational®™ divie
sions (or multiplications) of a unit correspond to the
octave in the field of piteh, Those "irrationsl" dure
ations most frequently used in tonal msie were the tri-
plet, quintuplet and septuplet; these correspond in
the field of pitch to, reapectively, the perfeet 5th,
the major 3rd and the minor 7th above the fundamentzl,
i.0.y the triad, and the dominant 7th,

fow, as timbre results from which overtones of
the harmonic serien are sounded in combination, we can
clearly see the close correaspondence between the compo-
sitional material end ito medium of realization in the
tonal systen,

In our examination of the early attempte to seris-
lize durations, we noted how a regular miltiplication
of & hagic unit resulted in the pProportions correspond-
ing to those of the harmonie series inverted {a "sub=
harmonic seale")., Division of a unit would thus core
respond %o the harmonie series as is. Stockhausen
gives a diagram showinz these proportions arising from
the division of a fundamental unit, the semibreve (cor-

/ responding to the fundamental tome in the field of piteh),
and then offers an analogy with 1:1.tch..,"'r These are quo=
ted belows-

% In ",.. How Time pasaes .-." Op.cii.. PD. 16 and 17



B

|

2

'E
E

R

E

[F-1

[

(

F

-

161,

?x.54a6't

The abandonment
of tonality meant in
the first place the
abandonment of a sys-
ten of organizing
pitch which was bhased
on the harmonic series,
In its place & system
arose which was based
on a geries of the 12
different notes possi-
ble in our tempered
systen, It has al-
ready been noted that
the successive frequen-
eies of the chromatie
scale are logarithmi-
cally determined to
give us the impression
that they are of eq-

3i |
. J J | J ual distance apart.
: . Exe.54b:
2d 4 |
I |
) @ ’ |
o & b do ol JEL B PT pe ppa E
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e =) ,.__-.52-—_2..—_#& ———--g <.
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§ This analogy with piteh pogaihly bhears further
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Thus there is a fundamental contradiction in 20the
century (serial) music between its piteh and (i) its
durationel values and (ii) the instruments which sound
it, both of which are derived from the subdivisions of
/ the harmonic series. As Stockhausen puts it: "Here
the earlier identity of materisl and composition fell
completely apart.“’e The attempts deseribed above obe
viously provide no real solution to the problenm, so what
to do?

Stockhausen tackles first the question of durations,
He suggests a "tempered chromatic scale of durations*®,
which would thus approximate to the tempered chromatic
scale of pitches, and offers the following method for
achieving this: "We take a pocket metronome, which can
be quickly altered while s$ill in motion, We fix eleven
duration-intervals per [octava]. in such a way that they
are felt to be equal, As long as we use the traditionsl
signs for duration, the only possibility is to take the
same sign (e.g., © ) for all twelve chromatic time~-values,
and to differentiate its durstion metronomically, If
elucidation, We know that the frequencies of the hart_uo-I_‘-"b
niecs derived from any fundamental are mnltig%ea of the
frequency of that fundamental, e.g8., i e damental
vibrates at 60 cycles per second, the 2nd harmonic Vie
brates at 120, the 3rd at 180, the 4th at 240, the 5th
at 300 cepeS., etc, But the frequency of a pitch ean

be viewed from two angles: (i) the number of pulses which
occur per second - the pitches of the ascending harmoniec
series are thus'gg;%éf;gg of the number of pulses per sec-
ond of the fundamen —y and (ii) the length of the du=
ration between each pulsej in this latter case, the ine-
terval between the pulses becomes progressively shorter,
and are thus divisions of the duration between the sound-
ing of the pulses of the fundamental, Stockhausen bases
his analogy on this latter definition of frequency. Thusg,
conversely, multiplications of a fundamental duration
give the "subharmonic series®,

% op.cit., p.20
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we choose a logarithmic scale of 12 within an Eootm]
from, for instance o = 1" %o o= %" (2:1) we gett

H.?‘IO 0 = 60! 63." 67.4' 71.4: 75.6' 3001’ 8499' 89.9.
95.2. 100.9, 106.9, 113.3, 120,

For the last value © =120 we can also write J w.i.th
© =60, and the same chromatic geale sets out, with

this_walue,_into the next [ootm]. Thus we obtain

the | octave |=transpositions of the seale hy altering

thla sign for the fundamental duration: © =60-113,

d =120-226, J =240 =452, ete.

The sphere of gGuration-composition has not hither-
to exceeded seven duration-octaves; fundamental phases
the durations between the successive emta] longer

than 8" or shorter than%e" are seldom required ('play-

ebility’ sets a bourn here, and we have seen shove that
the perception of duration passes over into the percep-
tion of pitch at this point; equally, our powers of
recollection impose limits on the length of time-phases,
ruling out fundamental phases that are much more than 8" ),

Thus, the composition of durations has at ite dispond a

8 seconds 4 sees, 2 sees., 1 sec. # sec. ieec. %090.

== == =] o d J
&.0.
s
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and in every 2:1 relationship, the chromatic scale of
twelve durations, fixed by metronome markings, repeats
itoels,**

The composer is then free to choose from this renge
of durations those which will Zive him the particular
time-relationshipe required for thot particular work,
Just as he chooses his pitches from the range of seven
or eight pitche~octavesz at his disposal,

Stockhausen next outlines his method of composition
with these durations, As in the case of the 12 ritches

/ of a pitch-series, the 12 durations from any one "durae
tion—-octave" mey he sounded in any order chosen by the
composer, and all must he sounded before the repetition
of any one. This results in a series of durations,
every single one of which has a different metronomic
speed (ef, above). In the example below 2 compari-
son with pitch is offered as an aid %o understanding,

Ex,55:

5 ? i . r ! i ; I | _ i
MMd— 3561 60 o bpw bGPk boq B39 52 w33 8uq ¢ ioeq

| |

!
[}

Stockhausen considers these to be fundanental durations,
Just as he considers the piteches of a series to be fund-
amental pitches; this will be discussed helow,
Pointing out that the orizinsl Pitch~gseries is ini-
tially conceived as lying within o single octave, hut is

»op,cit., p.21




MM d— 356 . 60 '0-1| b7-4}£,3-(a}?1-4sloo-q -'81-’1 95-2 133 gy ::oe-‘i .
! . ‘ ' | ( I | ' ‘

Unik:

1565,

frequently presented aecross several octaves in the 20
tual piece of musie, Stockhausen proceeds to do the
same with his durations, His duration-serien origine
ally ley within the "duration-octave” of dJd = 60 %o

d =120, He now varies the octave "registers® of
some of these durations (here again 2 comparisen with
pitch is offered,) @

Ex,562
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This "placing” of the durations in verious "registers"
resulis in a succession of varying unite, between
and = , whose metronomic markins continues to be
related to J .*

Stockhausen points out thet the interest in the
sounding of a pitch-series no longer arises from which

% These two examples, 55 and 56, are given on P«22 of
Stockhaugen's article. ope.cit.
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piteh), but from which proportions they express; he

therefore proceeds to proportion his duration series,

the components of which are now these metronomically-

determined and varyinz units. Onece the various PIOw

portional relationships between the successive durations

have heen determined — i.c., his primary material -
he now has to0 use them in the composition of a work,

The following are the first three proportions of

the series (the metronome marikings have been slightly
altered from Ex,55, above, to accord more exactly with
the proportions required)s-

(W are sounded (ef, the dethronement of

Ex,57s
J o o d
J-?S d = 6o d = 80 ‘J-68.5
2 g 10 12 s -7

4 : 3

This ia more easily comprehended if the durational
lengths are translated into secondsi-

2 2n 130 b
5 8

The first metronome marking means that each minim lasts
4/5tha of a second 6;&0; as the given wnit 4s J,
it will last 2/5' only; for the second unit, each d
lasts 1 second, and thus O = 2" the first unit
therefore lasts exactly -/5th of the length of the
second (2:110), ete.

30 far Stockhausen has been dealing only with sine
Fle durations and their proportions. Feor practical
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purposes, he considers it desirable to apply these PIO-
portions net to single durations, but to groups of dura-
tions,

How the proportion 2:10 implies two thinss ¢ 4in
the first instance, it means that the first uait is
five times as short as the seconds gsecondly, it ime-
plies that 10 of the first units will take the same
length of time to mound as 2 of the second (2x10 = 203
20 = 10x2)., And so Stockhausen reverses the PTroport-
ions (10:2, 3:4, ete.) hecause he is no longer dealing
with the relationships existing between successive

ginzle duration-units, tut to those between the numbers
of durvetions in each successive group., Such groups

would he presented thuste

Ex,583

J=75 J-SO

ded 3 e e : ete,
10 H 2

Put the second group here is also the first of the next

expressed proportion 3:4,. Thie ambiguity = this facing

in two directions at once; which occurs in both consti-
tuents of all proportions saving the first and 189t
results in either a rest or an overlap, thust-

Ex,59s 3 s A

d o 76 Sl 00l el
s © : 2 : T

$ 12
ete,
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The advantage of this arrangement in groups is
/that the tempi extend over a2 far greater nunbher of
durations, which meets performing requirements far
betters Each of these groups is then accorded what
Stockhausen calls a "formant—spectrum'

The formant-spectrum iz illustrated in Ex,54a,

A basic duration is divided into two equal parts, three
equal parts, four equal parts, ete. These divigions
are known as "formants®, Several formants superimposed
will 2ll start and end at the same time, because they
are 211 variously subdivided parts of a common whole,
The duration of this comnon whole (the fundanental) is
thus defined at the points at which the superinposed
subdivisions begin and end, and therefore need not it-
self be sounded at all, This is clear if one thinks
for a moment in terns of tonal music, and imagines the
fundamental duration to be a bar, lasting, say, one
semibreve, The various parts = "voices” = might each
express this harelength quite differently, for exanple -

Fx,602

Voice I I_] J-] 'I_] 'I-j
Voice IIX J J J J
Voice III j:!;]l:{}{[!ﬁ] {E[}

Voice IV | J J but the sum of

each "voice" adds up to the duration of a gingle bar
(i.e., one semidreve) which i= perceived as such, The
greater the mumber of subdivigions, or formants, =o
presented, the clearer will one's pereepiion of the
fundamental he,
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It has already been noted that Stockhsusen consie
ders his series of metronomically-determined durations
(ef. £x,55) to be a series of such fundamentals,

FHow if this were still a matter of eingle funds-
mental durations, each would be defined by its owm for-
mant-apectrum; Mut here Stockhausen, to faeilitate
performance and to ohtain structures of overall greater
length, has arranged these sinzgle durations in aroups
of durations, as deseribed above. The formant-spectrun
is therefore composed for "the supra~ordered duration
of the whole g:-onp."*

The formant-apectrum is composed seeee ¢ the
composer ie free to combine those formants which meet
his compositional requirements and "the most diverse
methods of serial composition can he used® in deciding
the numbder, their combination, ete. In deciding such
matters, the composer obviously chooses those which
Moord With sivils PAAS L C 2 LLUCLUT - L. SAIteRAls ﬂﬂ.&h hﬁ
wishes to express, In faect, Stockhausen always sterts
the composition of a work with some specific structure
or overall movement in mind, and arranges his formants
accordingly,

The goncept of an overamll structure which is real-
ized through a comhination of ite many details relates
to the new method of statistiecal composition, All the
numerous "points"™ within that structure contribute to
the expression thereof, The whole gtructure ies then
“statistically" aporeciated by the listener, who is une
able to disentangle the individual "points" from their
web of combination,

K op.cit,, p.26
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In Stockhausen's composition, hoth pitch and dura=
/tian are conceived as erising from a waitary percepticn
, g Mi Both are hased on o “chr,ﬁmw__ggxgeu, i.e.,
one whose values are hased on logarithmiec relationships,
He conceives of the 12 pitches of the chromatic seale
as fundementel tones whose formantespectra are determine
ed by the instrument, or inetruments, which plays them,
(fiere it should be remembered that timbre is the result
- of certain overtones (forments) of the harmonic series
© in comhbination; thus the formant-spectra of the pitches
vary according to which instruments sound those pitches,)
In the field of durations, Stockhausen composes 2 logare
ithiic series of fundamental durations which corrosponds
approximately to the logarithmic seriecs of fundamental
tones (i.e., the proportions between the values are log-
arithnically determined), He then arranges these in
groups, and proceeds %o compose the particular formant-
spectrun considered desirable for each group,
For the performance of these groups, he sugsests
several grehestras under separate conductors, or several

was camposed according to the method outlined ahove),
rarious instrumental groups "would at times play
independent: y of each other, at differing tempi, orien~
tating themselves to the others only at the points where
they entered, Tefore each entry, ezch group — or cach
conductor = could prepare for the next tempo withous
difficulty (with a metronome), Spatial separation
would result naturally from the need to meke various
time=gtrata appmoiable."* This last sentence once

“p'ei*.';' De 25
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' again underlines the modern composer's conceran with the
sounding of structures in spaces, The idea of dividing
the music between several groups was intended, too, to
make the task of interpreting the various time-strata
slightly easier for the performers concerned,

¥hen compoaing this type of musie for electronic
instruments, the question of insccuraey in performance
does not erises Put the composer who wishes to write
for orchestral instruments has now to tal@\mto
accouat in the actual ecompogsition of the piece, A-
gain, it was Stoeékh Stodkhausen who was in the vanguard of
experiments in this direction,

Two main problems arose in the performance of this
type of composition by Stoeckhsusen, The first relates
to the faet that Stockhausen mokes freguent use of the
more complex formante - the so-called "irrational®
dGuratiens; here he continmes a trend already noted in
“hie period. The second prohblem arises when several
separated groups of performers are to perform the vare
ious time-girata,

The present notation of durations is s4ill derived
from that which was used in tonal musicy as we have
geen, tonality employed mainly the rationsl and the
gimpler irrational durationsy for these, this notation
was perfectly adequate, Put it is quite inadequate to
cxpregs the complex irrations) durations of the Poat—
Webern masic, It was noted gquite early om in this
period that the more complex the notation and the more
highly differentiated = as composers sought to express
their complex rhythmic ideas in synbels which were
fundanentally not equipped to do 20 == the leas precise
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wag the performer's realization therecof,

Furthermore, the longer several groups play in
differing tempi, the more likely is it for them to get
out of phase, 50 %o speak, This becomes still more
probahle when the individusl formants deriving from a
gingle group of durations (i.e., within 2 single tempo)
are composed flexihly = when their speeds are subjeet
to such alterations as, say, accelerando and ritardando,
Stockhausen quotes an instance where a first group of
formants is to be played at a constant tempo, i.e., as
written, 2 second is "as fast as possible®, a third
speeds up and a fourth sglows dowm; all derive from &
common fundamental which is exactly measured as a single
value (although quite possily not actually sounded) ,
so that the four variashles are all to ocour within a
clearly defined length of time, Here there is 2 LTWo-
fold opportunity for inaeccuraey: firstly, in the resl-
ization of each group of formants by the individusl
performors and secondly, in their superimposition,

A1l this endangers the expression of the composed
proportions, and the halance of the overall statistical
structures is impaired through an imprecise realization
of their individual "points®, Stoekhausen therefore
sugzests determining the dezree of inaccuracy in these
cases and then cemposing a series of proportions apply-
ing to zones of inaccursgy. For example, in the ease
of inaccuracies arising from complexities in notation,
he proposcs testing zood instrumentalists in 2 mumber
of situations to try to define the zone of inaccuracy
in each instance; and then serializing these zones,

The prohlem of fallivility in performance, coupled
with the trend towards statistical composition, results,
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then, in an importent new development,

Much has been said of statistieal structures and
their perception ae such, Up until now, generelly
speaking, this type of perception has arigen throuzgh
the density of a structure being such that the serial
relationships bhetween the individusl "points" have not
been distinguishable as such, As Stockhausen puts it:
"The necessary condition was that a certain number or
ma98 of details were crowded into a shors time, THow-
ever, as soon as one can hear through such processen,
or follow them slowly enoush, they are, and remain,
nothing but *periodie, harmonie, sub=harmonie, tenmpered-
chromantic and other' relationships of regular, individ-
ually-defined facte. lHere, then, mass-structure is
& special case of 2 unitary structure that is, at botton,
individually detormined, 'Complex® time-processes are
thus the result of heaping up exactly defined time-
| "points® more or less densely in time, Mass-structure
| means, then, mewely the momentary opacity of a group."”™

Compocition with "indistinctnesses" as in the wori
of Pousseur, or with zones of inaccuracy which are noe
tually composed into the work, as suggested by Stocke
hausen, involves the extension of the statistieal idea
from mass-structures to even the details thereof. The
immediate prohlem here was how o notate theae,

fow there were, in fact, precedents for durations
which could not be precisely measured, e.8., the acciac-
catura, althoush theoe wore formerly not related to
any general theory,

In tonel msic, the duration of the acciacecatura
was unmeasured, but dependent upon the general tempo of
the section == or picce = in which it occurred, and on

*op.ait.' D. 32
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its distance from the note it preceded, 3tockhausen
was able to take his cue from here, Indicating that
each acciaccatura was to he Played "as fast as possible”,
he composed a group of these to he played on the piano;
the lengths of each were dependent upon two principal
factors: (a) the magnitude of the distance between them,
thus making their lengths dependent upon the amount of
movement necessary for the pianist to "get over them®
(the dependence here would be direet, ans everything is
to be played "as faot as possible®); (b) by instructing
that each note "ghould bhe distinetly recognizahle in
pitch", the "lower® acciacecaturas would of neceassity have
to be held for a greater length of time than the "higher”
ones, It is therefore possible to ereate a2 series of
varying lengths for a single symbol (fr ) by exploiting
the limitations of both performer and instrument, A
certain amount of variation (or "inaccuracy") would arise
from the difference in each different performer's speed
of movement, and such factors as the varying resonance
of different rooms, etc., but this would not disturb the
fundamental proportions at all, because all lengths would
vary similarly in the instances mentioned; for example,
in a highly resonant room, all acciaccaturas would have
to be held for a slightly longer time, thus retaining
the actual proportions involved,

Continuing elong these lines, the composer can de-
termine many sueh desired variasbles by the setions of
the performer, Here rests should be considered as well,
The length of a rest is determined partly by its actusl
notated leagth, and partly by the faet that notes atruck,
say, on the piano in various registers or in different



175

waye take varying lengths of tine to die away %o silence,
thus adding to the notated length of the succeeding rest.
Reats between notes can also be determined "statistically”,
i.esy they, too, can he made dependent upon mction.

This ean be especially noted in the scores of John Cage,
the American composer, where preparations for the sound-
ing of his events «= they are not always notes! — are
frequently most elaborate (although, as Stockhausen

points out, such preparations are not composed with a
series of proportions in mind),

Besides its notated duration, the length of =
sound can also bhe made dependent upon its method of
attack and its dynamiec, TNy way of example, Stockhausen
quotes the following instructions "Engage the right-
hand pedal, attack the note staccato and immediately
allow the pedal to spring just so far back that the note
goes on sounding softly as en echo,”* Here the loud=
ness of the note and ite register will also influence
its duration.

Thus the composer can arrive at a series of graded
action-gizes, i,e., he can graede the varying lengths of
time involved in certain actions and proportion theam as
he pleases, Instead of the performer being considered
a fallible encumbrance in the performance of the new
music,he ean become a vital and ebsolutely necessary
factor in its realization,

Such a coantribution to musical history is of para-
mount importance, It was in this period that composers
were confremted with the dilemmas if they wanted ex-
act realization, they could not use performers and would
have $o write for electronic instruments only; if,on
the other hand, they wanted to write instrumental musiec,

*d’p-ﬂif.. po§5
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they would have to saerifice ahsolute preecision,
With the new impetus thus given instrumental music by
= primarily - Stockhausen, music took two different
directions, and serial composers were free to follow
either, or both,

In statictical composition applying both t0 "masse
structures™ and to their details, the instrumentalist
is able to play an exciting new role, and one in which
he becomes more involved in performance than ever hefore,
Formerly, the various movements in music — tension-
relaxation, mirrored structures, ete., - were expresased
through a succession of static pointe in tine; now
time is enunciated as 2 flexible, flowing thing, Ho
longer does the instrumentalist have to struzgle with
precise realization; now he is to plunge himself fully
/ into the work in hand, and only by so doing can he rea-
' lize, as Pousseur says, "the spirit of the text" as op-
posed to the letter, FHeinz-Klaus Vetzger notes:i "The
specifically new thing ahout present-day instrumental
music is that its traditional task — to realize the
printed text exactly = has been taken over by electro-
nic music. Instrumental music muat pull itoels toz=-
ether and for the first time allow the interpreter what
is his hy rights; composers need the interpreter for
their new types of time-conception, since these can only
be realized through interpretative freedom (as defined
for the work concerned).”

Composers have recognized this need; nany today
work in close collaboration with specific performers or

¥ In an artiecle, "Just who ic growing old?" pub, in Vol.4
of "die Reihe", p.77
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ensemhles: Henri Pousseur and a group of seven,
Pierre Poulez and the Stdwestfunk, Luciano Perio and
Oathy TMerberian, John Cage and Daviad Tudor, Lukas Poss
and his Improvisation Chamber Ensemble.

The experiments deseribed above dealt with single
durations, but this type of composition eould equally
well be aprlied to groups of durations as well, again
taking the "limitations” of the performer and his ine
sirument into account. Stockhausen discusses this in
some detail in his article ",.. How Time passes...".

He notes that because a woodwind player (compared with,
say, a pianist) camnot play contimuously without
breathing, the length of time taken to play any group
of notes depends in the first instance on the length

of the player's dreath. Stockhausen e'ontimes, o ¢ 4

we iznore physiologzical factors, the duration of a
breath depends on the regioter, density and loudneos

of the notes to be played. The lower and louder the
notes, and the fewer sustained notes there are to play,
the shorter the duration of the breath is, When the
tempo indication 'as slow as possihle* is given, this
means that a group of single durations must be distri-
buted over as long a total duration as poasible, depenw
ding on the duration of the breath,"* Thus the length
of the breath would determine the length of the whole
section, while the varying proportions of length accord-
ed cach successive whole section would depend upon such
 factors as register, dynamiey; and nunher of notes in
each, Here the comneser has statintically determined
the overall lengths of sections, whose individual durse
tions may or may not he precisely determined,

¥ OD.Cit., Ds3b
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In the case where the individual duretions of such
sections are to be statistically determined, it is ob-
vious that setion camnot play any significant part in
their determination (as is the case when a pianist is
involved), And so here Stockhausen suszests subdivide
ing the section into sub-sectionas, Ia the gimplest
case, these sube-sections could be of equal length but
contain varying aumbers of durations whose only instruc-
tion for performance would be, for example, that "no
periodicity may occur”, The fower the number of durae
tions in ecach sub-section, the greater latitude has the
performer in the matter of their individual lengthss
the more notes he has to "squash" into the sub-seetion,
the less room has he in which to manoeuvre, so to speak,
Thus here the durations are not notated at alls only
the nunber accorded each sub-section is given, If the
composer wishes to restrict the performer he will have
many short sub-sections with large numders of notes in
eachj on the other hand, 4if he wishes greater latitude,
the sub-gections will be few and contain few notes.

The nunber of durations in each sub-section, $00, can

be statistically determined, the composer suggesnting,
8a¥y 3=5 in the first sub-section, 15-20 in the second,
etce.y and, vice versa, the nunher of durations in each
mey be constant, but the number of sub-gections veriable;
even both can bel Ileanwhile, all the sub-sections are
contained within a section whose overall length depends
upon the breath control of the player.

It must hy now be cbvious that serial proportione
ing from point to point has no place in this music.

Its necessity even in a pointillistic work like Poules?
"Structure la" has already beea questioned; in that worik,
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the serial relationships from note %o note 80 largely
unappreciated owing to the crossing of serial strands;
furthermore, the chief concern of the compoger was with
the overall effect gained from the juxtapositioning of
more-or-less dense otructures. Agein, in the work of
Pousseur e:amined in this chapter, we saw how serial
relationships no longer governed the movement from
point to successive point in the realm of pitch, Pi-
nally, in the new type of music suggzested by Stockhau-
sen, the question of = series governing the point
movement does not even arise,

Put the serial goncept has by no means been aban-
doned in this musie, Stockhausen frequently refers to
the fact that a series of proportions governs the over-
all movement in his work, We have already noted how
a "chromatic" series of durations is applied@ to the
tempi of the fundamental durations, Furthermore, the
zones of inaccuracy applyinz to the imprecisely measured
durations, ete., are governed by a series of proportions,
Dieter Schnebel saya, "Put since proportions are come
posed, the elements' significance comes not from their
predetermined size but from their power of forming rela-
tionships, The individual evente are important as foci
of the relationships, In each piece there arises a
dense network of relationships, which is further intene
sified acecording to the degree of polyphony,."

The formal basis of this musie, developing out of
ebern's concept of musieal space, invelves the idea of
relationship between several defined "mass-structures”,

* In an article, "Karlheinz Stockhausen”, translated by
Leo Maek, pudb, in Vol.4 of "die Reihe", p.l3l
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Within each structure a certain direeted novenent
is discernible; this movement characterizes the struce
| ture which in its turn represents some stage in the gen-
' eral movement expressed by all the structures when
sounded together, This general novement might express
symmetry, or perhaps a steady "erescendo® of movement
to a final climex,

In the discussion of Webern's work (in Chapter 3),
it was noted that Webern's 0P.21 suggested certain anae
logies with a pieee of sculpture, where the proportions
of the whole governed the proportions of the detail, and
the whole was a macrocosm of the detailed microcosmie
relationships,” _

: This analogy could also be applied to much of

' Stockhausen's musie, Schnebel pointe out that the ori-
ginal ain of serialism was to "annul the principle of
dominance™, This aim is completely realized here,

"o longer are the clements, in this ease the vibration-
al tempi® to be subordinate to one dominent element;
they are to co-exist as individuslities, They are to
form a 'serien'., So in compozition one first has to
create space for this, One fixes a proportional field,
i.e., onec settles what are to be the relationships into
which the juxtaposed tempi® enter, The relationships
now remain fairly constant, ™t it becomes possible for
the tempi themselves to vary in meny ways. Onee chosen,

these relati&sggg mma‘_t_a the piecce in general and ;_r_;_

% On p,84,

é By "vibrational tempi®, Schmebel is referrins to hoth
pitech and duration, ef, Stockheusen's conception of
these paraneters as both being variously-perceived
aspectis of the same dimension 3 time,
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Lhe parts of this form and the lements of which the

8 consist“(the underlining is mine),

The new latitude accorded the performer can also
be extended to the. oversll structure of a workk, A
. Tine example of this is the last of Stockhausen's set
~ of piano piecces, "Clavierstfick XI, Here he composes a
mmber of separate structures groups of Noted =
who have at first no overall duration-marking, dynamie
curve or method of attack; these mre to be variable
and will result from the properties of the preceding
group. All groups are componed simltaneously and any
/| one can follow affer any other. Within a SToup, BSeVe
eral series of statistical proportions (i.00y variahle
proportions within eertain limits) fix the relative
time-proportions and thus the number and succession of
the notes, Onee thuo composed, the relative positions
of the individual pitches and durations are not inter-
changeable; there is therefore a certain directed
movement within each group, These groups are then
scattered irregularly over a piece of paper and the
performer may start with any he chooses. It has been
noted that the general properties of each group ere to
result from those of the preceding one;y this comes
about in the following ways- at the end of each group
there are instructions for the performance of the group
to be played next, e.g., "from J =oa 40 get faster and
then slow down again™; ™make a dimimiendo from »f "3
"r.h, legato, 1l,h, staccato" » 80d so on, Thus the
general properties of each group stend in some ordered
relationship to those of the preceding group, although

%op.cite, P13l
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the actual details within each cannot contribute sige
nificantly to the expression of this relationship be-
cause the choice of which group succeeds which is left
to the performer. Noting that "the structure of the
Piece is not presented as = sequence of development in
time", Stockhausen quotes the general instructions for
performance: "play any group, seleected 2t _random, quite
freely as the first, then, equally at random, look the
paper over and play the group next seen, but ohserving
the directions given at the end of the group played
first, ete, When any group is seen for the third tinme,
the piece is over,® Stockhausen continues, "As i% is
probable that several groups will b%e played twice, the
pitch=structure of some groups is, in parts, notated
twice; when a group is played for the second time, some
single notes drop out, others are interchanged (the ones
in brackets), whole groups are shifted one Or more OC=
taves (by ignoring ectave eigns), ete,*

In such a work there is no directed flow of succe=
/aaiva events, but rather a directionless interaction of
(proportional tiﬁe—atructurea. although a ecertain move
ment from structure to structure is obviously percepte
ible because of the composer's instructions at the eand
of each completed groups The enalogy often offered
here is that of the mobile, where each structure has its
own internal proportions, while constantly new ones a-
rise hetween the structures as thay are arranged in ever-
new relationships to each other,

Up until now, inatrumental musie has (on the whole)
had to use diserete, distinet pitches heeaune of the
nature of the instruments, The extension of the stat-

> OD.Citop Pe 36
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, istical method of composition to pitch would involve
' the building of some new instrument which could present
pitch econtimously, Of course, clectronic instruments
can do this, but fundamental to this methed is the live
performer, (Indeed, the theory and practice of these
compositional concepts derived partly from the desire
to contimue writing instrumental musie, The method
really involves a renlistic understanding of the limit-
ations of the instrumentalist and his instrument, end
is an attempt to compose music which is aMle to reslize
the new trends in compositional thought, while at the
same time incorporating those very limitations,) i
Some years after Stockhausen wrote his article PYro-
pounding the main tenets of his theory, " ... How Time
Dasnes «+."y Gyorgy Ligeti composed his "Volumina® for
organy originally writtea in Decenmber 1961 w Jermary
1962, it was revised in 1966, As one turns the pages
of this secore, one is confronted by hlack and white
Juxtaposed hlocks of varying lengths and widths, wigaly
black hands that look like snakes in motion, two pages
of what ean only be deseribed as "squigzles” (which look
for all the world like uaravelled Ikmittingd), various
other curious sketches, and finally a long, continuous,
thick hlack hand which extends through several pages to
end the work, At various intervals over these "ding-
rans" there are duration maritings in seconds (which have
%o be timed with a stop-watch) and registration instruc-
tions, Certainly, an unorthodox method of notationd
Yet here is en attempt to create a work (and notate it)
incorporating hands of pitches whose lower and upper
limits are frequently very ill-defined, The perform-
er's methods of presenting these $ll-defined bands varys
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for example, at one point the organist places his'
fist, knuckles down, over a group of notes, and then
rotates his fiet from side to side in a generally up-
ward movement, The effeet is of an alternating asc-
ending and deseending smudge of sound (a "cluster")
whose band-width is determined in part by the size of
the organist's hand and in part by the size of his ro-
tation; the general direction of the whole is upwards,
Fists, arms and elbows are freely employed throughout
the work: in one instance, for example, the organist
is to lay his hands and arms, up to his elbows, flat on
the mamual between two defined pitches.

The pitch of this work can only be appreciated
statistically, i.e., the individual components of the
pisch-clusters can not be heard, nor are they meant to
be. The listener is made aware only of a general dir-
ection in the work, a general movement in which the
statistical pitch-structures, the intensity, the timbre
(registration), and the durations all participate (the
duration-markings define the time-limits in which var-
ious events are to take place). The realization of
the "Volumina" will obviously vary (within limits)

with every performance.
| It is wmecessary to note that all traces of ser-
ialism as one knew it twenty years ago have completely
vanished here; not only would it be unnecessary to ser-
izlize the relationships between the successive indivi-
dual pitches and durations, but positively pointless,
as, by the sheer nature of the work, the individual
values of these parameters can neither be realized or
appreciated,

The seeds of this abandonment of the old serial
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/ordering have already been noted in Stockhausents works;
| the artiele in which he propounded his theories, hig
"new morpholozy of musieal time"™ and his new compositione
2l methods was written as early as 1956, and in fact D=
Plied specifieally to the componitions "Zeitmasse®,
"Gruppen fUr drei Orchester” and "Klavierstfick xI",
Since then, serialism has been completely discarded by
the avant-garde school, Mut this will be discussed in
the final chapter of this study. The Ligeti work has
been mentioned here because, although written about a
decade later than the works discussed in this chapter,
it affords an example of hew Stockhausen's statistieal
method could be extended to piteh, using conventional
instrunents,

Schnebel, in his article on Btookhausen"’; notes
that each new work by Stockhausen conatitutes his opus 1,
as it were, hecause each demonstrates something special
and new, Tach realizes a specific conception, or idea,
whose characteristics pervade the details and the OVeI=
all flow of the Ppiece., As Schnebel puts its ¢ "The
method of composition used in these works is what dis-
tinguishes them go powerfully from all others that one
is forced to concentrate on them, Each group of works
and each work has a quite special method, hecause for
each work there is a specific, suitahle seleetion of
elements and a specifie, suitahle course for them to
follow, The method of composition is determined, then,
by construection, i.24y by the way the moment takes
shape, for Stoekhausen always starts by imagining a
particular and unique whole whoae structure ’a“i'fects the
details an mueh as the all=-embracing unity,." Fuarther-

% op,.cit,
#%0p.Citey pJ21PP,
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Rore, each work, from "Kontrapunkte" for ten instrue
ments (1952-3) onwards, incorporates attempts to rea-
lize the theories outlined in this chapter; these in-
clude the eleven piano prieces, the wind quintet "Zeit-
magse", and "Gruppen",

It is perhaps significant, in connection with the

‘@Gual pathway taken by music after Webern, that the
| year of the completion of "Kontrepunkte" (1953) saw
also the first serial electronic work: Stockhausen's
"Studie 1", Prom then on, Stockhausen compoased for
both media, and the last piano piece (XI), in which
80 much of his new method was incorporated, was written
in the same year as a classic of electronie music, his
"Gesang der Jinglinge"(1956),

The wind quintet, "Zeitmasse" (1955-56), employs all
of the techniques discussed above.

We have already noted the difficulty arising out
of various tempi being sounded together within the de-
fined limits of a given duration (efs pel72); in
"Zeitmasse", the five performers are confronted by a
situation where one has o pPlay in an exact tempo set
by a metronome, another is to Play his notes as fast
as possihle, yet another as slowly as poasihle, while
another is to accelerate or decelerate,

In many passages of the work it is essential thot
the performer thinks only in terms of the "irrational”®
durations set hefore him, and does not relate these to
a steady, rational pulse, Here the precedent was set
by Webern, who used the triplet a8 he did beats measure
ed in twos and fours, i.c., not as an irregularity per-
ceived against a background of regular proportions, but



137,

2s an individual entity of equal importance to the rate
ional beats., In Stockhausen's music, as in that of
Poulez ahd Pousseur, this conception of the irrationals
haaheoomanomfmm, and has been extended to
include far more complex irrationals than the triplet.

The method of determining the statistical length
of a structure accordinz to the length of a player's
breath is used in this work, too,

An important immovation in "Zed tmasse" conecerns
the performers® relationship to each other., Here again
the performer's involvement with the work in hand is
stressed, for now each must relate his part to that of
another: he must either play with, or after, but at
any rate according to, another's "line®,

Pinally, a few points concerninz the notation of
"Zeitmasse" are worth mentioning: only what is actually
ﬂmdiaam—thmmmmmumm
for resta; this is lozical when one considers that the
Player's entry is not defined by the precise length of
preceding rests, but by what is occurring in the other
parts; accelerandos and ritemutos are notated hy write
ing the notes either closer and closer together or furth-
er and further apart, depending upon which movement is
required,

In this chapter we have noted only the general
frends in serial composition after Vebern, A great
deal of attention has therefore bheen devoted to the
work of Stockhausen, who incorporated inte = general
theory and system of composition aany of the trends ale-
ready present in the work of the othor two primary fig-
urea of the period, Pousseur ond Noulez. This focus on
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S%ockhausen has tended to exelude any detailed discuse
sion of some of the other major works of the period,
One such work, which has become a elassic of the idiom,
is Roulez' "Le marteau sans mafire”,
' "Le marteau" was written in 1955, and is a setting
of %exts by René Char; the work is for alto and flute,
vibraphone, guitar, viola, xylorimba and a large per-
cussion group comprising a number of most unususl instru-
ments: hongos, marscas, tambourines, claves, bells,
tan-tan, triangle, gong, cymbals, and small cymbals,
Although the musie bears the unmistakahle stamp of Nou=
lez, certain influences are apparent, chiefly that of
Webern, and Sch®aberg's "Pierrot Lunaire",

It is interesting to note that Robert Craft com=
pares the 6%h movement of this work to the let movenment
of Webern's op.21, He remarks that both pieces are
"melodie in substance and both stress some of the same
melodic intervals, especially 6ths and 3rds®, H¥He sees
similarities in the overall form and “the spatial dise
positions are similar (but more complex in Poulesz), and
80 are the instrumental styles with their doublings and
overlapoinga™,

"Le marteau" is made up of nine short piecen; the
third piece for vojce and flute "is so near to Plerrot
~ Fierrot Lunaire® - and even in the Yexpressionism®
== that the flutter-tongues seen elmost like a crosc-
reference.," Craft also sees certain rhythmic echoes
of Stravinsky,

In an article, "iotes on the music”, pub, in "The Score",

0. 24, Wovel958; originally ineluded in his recording
of this work and "Zeitmasse" for Colunhia, 1957,
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One of the mest noticeable characteristics of "Le
margeau” is its speed; the fact that the instruments
chosen are those of hicher register undoudbtédly reflects
the faet that the general movement is very fast. Boue
lez' characteristic fost speed is 208 beats per minutes
compare thic with Webern's, which is about 168, |
w fluch of the form of the work is recapitulatery and

-'not only within the pieces themselves; 1later picces

recall earlier ones, CeZey the music of the 9th move-
ment is exactly the same as thet of the 3rd, in retro-
grade. Some intervals, to0, serve a recapitulatory
function. Such eross-relationships are part of the
serial orzanization, and illustrate Roulez! concept of
serialion as a method for eroating unity in his musie,
In this, his work is far more closely related to that of
Vebern then to that of Stockhausen,

As in "Structure la", the series is extended to the
other parameters besides piteh. In this work, too, Bou-
ler is concermed with densi ty-relationships,

Bouler refleets 2 general trend, elready noted,when

he equates durational units of 5y 65 Ty 8 and 9 with the
' move familiar 2, 3 and 43 thio ic further complicated

by hia Mimumthatamis to be played in the
time of another, e8¢y "6 notes in the time of 5%

“Le marteau™ also allows the performer a certain
latitude in the field of durations, In the 5¢h move-
ment, especially, the constent and rapid changes of
tempo are allowed a certain flexibility in their rooli-
zation, TPoulez useas the sign A to mean 2 flexihle
tempo up or down to the metrononic limite and mediums he
sets, And yet Craft feels that the hasie beat is never
far from present in this musie.
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To & certain extent, this latitude i3 extended to
pitch; Boulez makes frequent use of "Sprechgesang”,
which, by its very nature, invelves an element of ine
determinacy in its use of Pitch=hands whose outer limits
are relatively ill-defined,
| These two works, "Zeitmasse" and "Le marteau”, hoth
written at more or less the same time, illustrate idenl-
ly the vastly different styles which can be derived from
e similar method of composition, Both are concerned
with statistical structures of density, both use fluc-
tuating tempos, both extend seriel contrel to all pare-
meters, And yet their final effect is quite different,

In the firet place, in a work where a2 text is used,
the composer can hardly aveid the expression of a cer-
tain anount of emotion which does not arise purely from
the sounding of strueture, Furthermore, "Le marteau®
seeks after exotic effects (here it might bhe recalled
that Boulez studied under Messisen) » and contains many
ofwhatmmyboomdmdummomhg
’ The appeal of Stoeckhausen's “Zeitmasse™, on the
/other hand, stems purely from its formal structuring,
‘and is intended %o do sos every aspeet of the musie is
~involved in the sounding of statiotically-approciated
structures which are Juxtamedinmmhamyutoo:—
preas certain oversll formal movements, All traces of
melody meem %o have disappeared = indeed, in this musiec,
for more than in that of foulez, "the principle of dom-
inance™ is truly anmulled, and a1l parameters are made
equal,

This chapter has been primarily concerned with the
final stages in the development of serial thought, It
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has dealt with the three most significant composers in
the field: Xarlheins Stockhausen, Pierre Roulez and
Henri Pousseur. There are many others concerned with
workt of this type, but those three have been mainly
responsible for the rioneering of the new music,

This music has hranched off into two directions =
electronic and instrumental — each of which solves
certain problems of serialism, but which frequently
erose-fertilive,

50 far we have examined attempis to brins instrue
mentel misic into line with the new compositional cone
cepts; in the next ehapter we shall have a look at-
electronic music in some detail. It should slways bhe
remembered, howaver, that the two types of music are
not separate and distinet from each other, bhut are hoth
expressions of the same fundamental concepta,
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Siarme 5.
<LICIRONIC  MUSIC

The composition of musie for the electronic medium
would seem to be quite now in the history of musiec,
Certainly "electronic msic® as we know it today was
made possible only with the invention of the tape Te-
corder and work on this type of msie started in the .
early 1950s, ;

~ But this was, in faet, the end of a development
which had originated with the invention of the dynamo
by Paraday and others in the middle of the 19th eentury,
This invention introduced the poseiMility of using elee~
tricity to produce sound, although,apart from the elecoe
tric chureh organ,these electro-magnetic instruments
found little favour with micicians., With the turn of
the century came the invention of the diode valve which
opened up the world of electronically-generated sound,
The many execiting possibilities hero were soon recog-
nized by musicians, Purthernore, it i9 certainly neo
coincidence that much of this interest arose at a time
when the traditional system for the composition of music
was breaking dowmn; the material of music was extendins
far beyond the realms of tonality, and there was 2 cor-
responding interest in a new means wherehy to express
this material.

Busoni saw Oahill's Telharmonium e which appeared
in the firet decade of the century == as a means $o "une
conditional freedom”, and clectronic concert instrunents
such as the Thereminvox (1920) and the Ondes 'artenct (1928)
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were used in the works of some of the youns composers

of the time, 1In 1926 JUrg Mager exhibited his Sph¥ro-
phon, and later his Flektrophon, Kaleidophon and Partie
turophon; although these instruments in thengelves
gained little general acceptance, Wager conceived of them
as the instruments of the future, visualized them as Com
ventually making possible whole new worlds of musiecal
thought and composition., He stated that it ouzht to be
pPossible %o "make available to artiats of the future all
frequencies, meledically as well as harmonically, as
well as the partial tones’ which determine the timbre,""

In hiz book "Toward a new musig® (1937), carlos
Chéver prophesied the elimination of the performer as
"middleman® between composer and listener, and in 1942
John Cage advoecated "experimental radio musie" %o fure
ther efforts so far limited to expoeriments with pPercus-
sion, These ideas becane reality when in 1948 Pierre
Schaeffer inaugurated "musique concrdter at the vadio
studios in Paris; we have already noted that Stockhause
en did a certain amount of study on the principles and
techniques of this type of sound, and Toules has alse
worked with it.

Here we must note some hasic differences between
the work of inventors like Mager, Theremin and lartenot,
* overtones derived from miltiplications of the frequen—

¢y of a fundamental, as in the harmonic series,

% Quoted by Herbert Fimert in his article, "what is o
laet;o::ﬁ.c msic?®, pub, ian "die Reike", Vol,l (on
pp. - L3 J
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and that of men like Cage and Schaeffer,

In both cases sound is produced by electronic
means, tut in the former the instruments were goncert
inastruments, to de Played hy performers, whereas work
with tape recorders znd radios dispenses with the PET-
fornmer altogether,

There is a further point of difference. Certain
electronic concert instruments, like the Hammond organ,
were designed primarily to imitate the sound of orchese
tral instrunents; others widened the range of tone-
colour with sounds which wepe 8till recognizably instru-
mental, CeZey both the Thereminvex and the Ondes Marte-
not produce a2 hyhrid sound somewhere between the sound
of .the violin and that of the flute. The important
point here is that sueh concert instruments were cone
ceived within the framewori of familier orchestral
sound,

Tork with magnetic tape, on the other hand, is cone
cerned with the production of a completely new sound ale
together, The compesition of "misique concrdte" in-
volves recording noises from both the natural and the
industrial eavironment anad then arranging these in any
order the composer desires, while it is Fimert's avowed
ainm $o use sounds which recall no other in his electron-
ic masie,

It i with this latter medium that the serialists
are concerned: eclectronic instruments which are capahle
of producing a completely new world of sound, and which
dispense with the performer,

In 1951 Herbert Fimert and Dr Yerner Meyer-Tppler
founded the electronic msiec studic at the radio station
of Colomme; 4in the sase year, Cage composed his "Inngie
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nary Landscape" for 24 radios., The following year

saw Luening's "Low Speed"®, composed by manipulations of
magnetic tape, Ussachevsky's "Soniec Contours" for tape
and instruments, Messisen wrote his "Iimbresedurdes" for
tape, and Pierre Schaeffer gave a full account of his
work and its eims, In 1953 Lueiano Perio founded an
electronic otudio &t M1aN sevseeess and Karlheinz
Stockhausen composed his "Studie I" in which sericlisnm
was first united with composition for the electronic
mediun - here the two streams of development meet,

Serialists who %?ntnlbuted articles to the first
volume of "die Reihe" like o olaim that the adoption
of the electronic medium arose out of the needs of ser-
islism, 'This is omly partly true: the use of electro-
nic instrumentes did answer certain needs, but the short
history above should show that it was also part of a
general development which existed alongside, and in part
independently of, serial music. This parallel develop=
ment is neatly uaderlined by two events of 1949: the
composition of "Mode de valeurs et A'intensités" Yy
Messiaen, which, as we have seen, was highly significant
in the development of serialism, and the composition of
the "musique concrdte" classie, the "Symphony for One
Man" by Pierre Henry and Pierve Schaeffer,

The initial work on serial aleqt;ggighguaie was
undertaken at the Cologne studios, Its introduction
to the public is summarized by Pimert': "The first
studies were broadeast in an evening programme of (Cole
ogne Radio in 1951 and were performed at the Internate
ional '"Perienlturse fMr Musik® in Darmstadt, In 1953

* On electronic music, pub, 1955,
% Op.cit.. po5
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there was a public demonstration in comnection with the
music festival in the Coneert Hall of the Cologme Radio.

| The first real electronic compositions were performed

in a concert in the Cologne Radio on the 19th October,
1954; thyre were seven pieces, in all twenty-eight
minutes of musie, the second half of the concert being
devoted to them, . The composers were H, Pimert, K.
Goeyvabrts, P, Gredinger, H, Pousseur and Eh, Stockhouse
en, Of importance for the further development of the
medium was a concert in the Cologne Radio at the end of
May, 1956, in which the 'Fiinf Stfclke? by H, Eimert,
‘Klangfiguren II' Wy G, Koenig, the *Oratorio for
Pentecost' by I, K¥enek and the 'Gesang der Jinglinge*
by Kh., Stockhausen were given their first performances"”,
Other composers in this field include Pierre Boulez,
Luigi Neno and Gisélher Klebe,

The worlds of electronic music and instrumental
music are very different, and the former should never
be considered as replacing the latter, On the contrary,
8s8-we-have noeted-in Chapter 4, the composer is now ahle
to exploit the speeial advantages of both, and thus his
field of action is conoiderably widened, A brief sum-
mary of the d&c%eentmatiﬂg—ehmctaﬁaﬁum
should be helpful here,

The composer of instrumental music (- 28d here
vocal music is included =) is dependent upon the per-
former for the realization of his work; in the new
musie examined in the precediaz chapter, this depend-
ence is greater then almest ever hefore, as the inter-
preter's understanding of the work is now ehsolutely
essential for its realization, The greater the degree
of latitude he is given, the zreater must he his involve-
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ment with the work in hands his realization is not to
. be of "the letter but the spirit of a musical text.”
In electronic musie, the composer is the performer;
the two roles are fused into ene, Thie arises from .
the very nature of electronic music iteelf,
. dn instrumentsl musie the composer works with
| materisl already existing and bagieally unchangeable,

4420y the instruments themselves, each of which has o
speeific range, characteristic timbre, ete. Dut the
composer who works with electronie instyunents is cone
fronted with the task of creating the very material
with which he ig- to compose, ‘and recording the composed
| material in its final shape onto magnetic tape. Here
there is obviously no place for the performer,

~ (This "elimination" of the performer brought its
oW prehlems. Electronic music broadecast over the
radio is quite & different matter from electronic musie
presented to an audience in & conecert hall, TPoulesz
says® : "Pgychological reactions of an audience to
which the musie is fed by loudspeakers ean hardly be
aveided where that audience is deprived of the possibi-
1lity of assoeiating a sound with a gesture.,” The 201u-
tion to the problem thus posed is one which sccords
celosely with the concept of musical space, Several
loudspeakers are placed in various positions e ahove,
behind, in front of the audience, and their arrangt-
ment is part of the work itoelf; +¢his is not stereo-
phonic effect for its own sake, bui is actuslly incore
porated into the composition of the migic «= 2z Toulez
puts it, "the arrangement in space becomes a structursl

*1Ia an article, * YAt the ends of fruitful land srsy? ¥,
pube in "die Reihe", Vel.l,, (Pe21)
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- necesgity." There were other, more fundamental, rease
ons for incorporating the spatial distribution of the
aources of sound into the compositional structuring of
the work; these arose from the basic principles unden.
lying this new music and will be discussed below,)

A further point of difference between the instru-
mental and the electronic sound-worlds is that the mate
erial of the former is limited, that of the latter Uk

limited, This statement needs some clarification and
m&d:l.fy'.lngo
We have already noted that each instrument has its
own range and timbre; in addition, and generally speake
ing, it is able to souna only those notes which are a
semitone apart ..., gencrally speaking 1 the string
- family is an obvious exXcoption, and so is the voice,
- though here the compomer has to contend with the (Western)
. performer to whom intervals smaller than a semitone are
relatively difficult to sound acourately.’
Furthermore, we have already noted that nany prohlens
of accuraey in performance arise from the difficul ty
of realizing the "irrational" durations,
In electronic musie, no sueh limitations exists
the composer gg;aﬁle_;3%QEEEigiiﬁ&_};@ﬁiﬁ:ﬁi@:ii@gn he
desires, any interval smaller than the semitone he
might choose o use and his durations and dynemics ecan
be realized with extreme precision, TN
§ This has not prevented composers from writing these,
however, and performers have risea to the challenge,
a3 witnessed hy Donald Lybhert's "Lines for the fallen®
(for soprano and two pianos), Pendereski's "Pagsion
according to 3t,. Luke", and that composer's “"Threnody
for the victinms of Hiroshima" for string orchestra, to

name only three worits; there is also Hédba's work with
quarier- and sixth-tones,
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' Dieter Schnehel, diseussing Stockhausen's wori

| with both media,” says: "Stoclhausents electronic musie
| engages in an effort to make material 1 ’o‘_h_aib_ia_umilg_g_ﬂ
| Vield the limited, terse unity of a work, Mie inetru-
( "'mtarmeﬁ‘ to e@o@e Meﬁaw 1limd ta,"

[ However, this "limitless" world is something of o falle

acy, as we shall presently see,

The question of imprecision in the performance of
the new instrumental musie and what this led to has ale
ready been examined in detail, With instruments which
do not require a performer, and which ean realize with
extreme preecision any sound the composer desires, the
problem does not arise.

Finally, composition with electronic inntruments
gives rise to a situation which has never before heen
encountered in the history of musie. Musical composie-
tion has always involved a two=fold process = the com-
pozer records his work on paper, but the work ecannot
exiot 28 maie without the perforaer, Dut the compoe
sor who creates his own sound material, structures it,
and thea records it onto tape works similarly to the
painter, the sculptor, the author, for once an electro-
nie work has heen thus composed it io finished; nothe
ing further is needed for its presentation, and it is
recorded for all time as initially conceived,

fow what is this new material of _electronic msic?

What are these e!.ect_ro{x:!_.b ;ﬂgﬁwﬁne}x_;?
The composer's hasie equipnent consists of an elece
tronic sound generator, a loudspeaker, a t_a;?e-recorder

e ———

% In his article "Karlheine Stockhausen", pub, in "die
. Reihe", Vol,4, ».124
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and a filter; in actual practice, he usually uses

more than one loudspeaker and at least two tape-record-
ers; however, these four items provide hin with the
basic equipment with which to work,

D Because the composer has to create the very mate-
rial with which he will compose, he has now to ask him-
self, "What is a note?" (Compare this with his question
- when writing tonal, instrumental musie: "How does the
note function in relation to its context?™)

A note is the vector sum of its four hagic para-
meters = pitch, timhre, duration and intensity (dyna-
mic level), Hethed of attaek may be considered as an
elaboration of this basic structure and is able to ef-
fect a certain degree of variation in the latter three
paraneters - timbre, duration and intensity; Celoy
there is some variation of all three between one piteh
Played legato and one Played staceato, even though the
two are identically notated, g

The pitch of a note is determined by its frequenecy,
ieeey by the number of vibrations sounded per second,

A single frequency sounded on its omn constitutes a
"pure tone", or "sinus tone", familiar to us in the
sounding of a tﬁning—fork. Sinus tones ean be generat-
ed at any frequency desired.

A note sounded on an instrument is not a pure tone,
but a complex sum of several frequencies sounding simy-
ltaneously; our perception translates this complex sum
into the characteristic timbre of the instrument con-
cerned. The various timbres are comprised of a vary-
ing number and comhination of frequencies, some of
which are sounded more loudly than others; all frequen-
cies so combined derive from the frequency of a common
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fundamental, by whole-number miltiplication of that fune
damental, i,e.,2, 3, 4y 5, ete. times the frequency of
the fundamental, Az we have seen, frequencies so der-
ived correspond tc those of the harmonic series, Thus
instrunental timbre resulte from the combination of
various so-celled "partials" of the harmenie series,
sounded at varying intensities. Oup perception of the
Ritch so sounded io determined by the frequency of the
fundamental, even 4if this is not itsels actually sound-
ed,

The combination of those frequencies which derive
from multiplications of the frequency of the common
fundamental by other than whole numhers = the so-
called non-harmonic partials — results in what we hear
as "noise",

Timbre can he electronically obtained in two wayss
the composer can build up a montage of sinuz tones
which stand in harmonic relationships to each other
in which case n sound resenbling an instrumental tinmbre
will be obtained, or which stand in non-harmonic rela-
tionships to each other, to effect noise; secondly,
he can filter "white noise” to give various combinations
of sinus tones. "White noise™ i3 the term given %o
the offeet produced when all the hend-widths of frequen~
ey are sounded together to give the effect that each is
of equal intensity. DResides the instrumental timbre
to which we are accustomed, the composer has two new
elements with which to work: the pure tone, and noise
== "white" or filtered.,

The duration of a2 sound iz fixzed in teras of its
recorded length on the tape when the latter is moving
at a certain speed; the various tape<lengths are cut
according to the duration required and are then spliced
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to form a master tape.

Intensity is controlled by means of the strength
of the electric signel to the recording head, and is
neasured in deeibels,

Thus the quality of a sound is determined by its
quantities as measured by the means outlined ahove,

Nothing is already exiotent: the material and its
composition are one, and must be renewed with each work,
The composer has not only to ereate the overall struce
ture of the work (= which is to compose -=), but has ale
80 to create each individual sound as well, When
such a method of composition is used, it is obvious
that a sound occurring in one work is meaningless in
another because it has been constructed in its microe
cosm %o relate to the macrocosmic structure of the
. whole, A= Stockhausen ma.' “Zhe sitructure of a
work and its erial and the t (the
underlining ie mine), I% 4= not surprising then,
that it can easily take up to four weeks to ereate one
minute of what Nimert calls "real musie®, by which he
means to exclude the "atmospheric effects" frequently
uged for films and the like,

Having examined the basic material of electronic
music, we must now ask how it is employed in the compo-
sition of a work, Roulez points out that a first
meeting with the eleetronic mediun tends to dazele the
composer; he is at first quite awestruck "by the wone
ders of the macghine®, In his article on eleetronic
misic,”” Bouler says : "With electro-scoustiecsl proce-
* In B5il article, "Actualia®, pub, in "diec Reihe", Vol.l,

De
¥Xop.cit,
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dures we can create with little trouble what has never
been heard before, Unusual conditions, simple proce-
dures such as aeceleration, slow motion, nontage juxta-
Pooitions, already put us into a 'modernistic' atmos-
phere ..... Nothing is simpler than the composition
of canons at the unisong Just take one track with
several heads, Dﬁ.ffemt; speeds puffice to make a
fugue and there is nothing easier then making a tape-
loop and so obtainin: an ostinato, Unrmmy,
this mechanieal efficiency is of lit#le use to us,

Por after all, who really wants to make ecanons which
only funetion at the unison? Who, today, ecares to come
pose fugues in which the tempo is automatically regu-
lated by the transposition of the subjeet? Who requine.
es ineradicable ostinatos? Only a primitive mind will
be impresséd by the wonders of the machine, only one
which is iznorent of musie evelution (9+20) sssoee In
the first flush of electro-acoustic experiment there
were many grandiose, if nafve, conceptions: freedon,
precision, the unlimited possiMlities whiech a truly
modern eivilization gave the composer; this was to be
musie's own 20th century., The very freedom which he
souzht becomes chaotic and 4if it is not limited =11
work loses its point"(p.29) seeee. and how 4o this
freedem to be limited? and what is componition with
electro-acoustical procedures to he? This brings us
back to serialism,

In the preceding chapters we have seen how far
serialism has developed from ita origine; the import-
ance of Weborn in this development has been repeatedly
stressed. What has actually been developed in not

the series as such, hut rather the Serial principle
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based on SchBnherz's concept of musieal space, the

full implications of which were first aprreciated by
Webern. 1In Webern's musie, the series governs the
relationships within the individual paradeters as well
as those of the overall structure; Here the series
operates as g gtructuring principle. We saw how this
prineciple was extended to ineclude every detail of 211
parameters in the work of 3tockhausen, Pousseur and
Boulez, and how it also governs the relationships he-
tween juxtaposed structures which stand in various
proportions to each other, Thus serialisam haa grad-
ually evolved to become a system of vnriondly-proport-
ioned relationships which operate within the details of
the material and between the larmer structures which go
to make up its overall form. It io as sueh that it
operates in the composition of electronic musie, Once
again consider the analogy with a piece of seulpture in
which the microcosmie relatiounhipa are raflectad in
those of the maerocosm — 2nd vieo versa,

KFénck notes that "every dimension and desail of
the composition | arises| from a pre-catablished row of
proportions"¥, and Paul Gredinger says*™ "Por us the
Series means a prineiple, a generating law of Proporte
ion, of duration, the essential prineiple of our music.
A specific approach to all musieal prohlems is conceive
eds Our series ..., is the fundamental prineiple of
relationship which generates the strueture of a work,
% 1In an articie, "A glance over Uhe Shoulders oF Thc

younz", puh, 1n "die Reihe", Vol.l, p.l4

w%In an article, "Serial Technique", in the same puhbli-
eation.
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The serial prineiple creates forms in which the whole
as well as the parts depend on o single characteristic
of the Series"(p.42) .... and elsewhere he notes, "Our
aim is an art, in which Proporéion is everythings a
Serial Art"(p.40),

Tebern's work may he conaidered as particularly
meaningful in this connection; his importance to the
new generation of serialists is cummed up by Gredin.gaﬂ*
"In Webern's work we realize for the first time the
necessity of a system of proportion ..., Wehern's musie
is not serial, hutitismthemtobeingsoinits
limitation of itself %o 2 gingle system of proportion
in a composition. Webern is a twelve-note composer,
hut that is only of secondary importance. Por hinm
the important thing was the relationship of intervals,”
Eimert notes that in "traditional 12-note music" —
by which he means primarily SchBnberg's - the omnie
Presence of the series was recognizahble only through
constant reference to its initial presentation as a
basic thematie shape of emotional character; Webemrn
reduces this shape $o the single interval e or cell -
which then generates the overall structure, This is
far more akin to electronic serial composition, where
the proporticns within the material generate the over-
all structural proportions,

Phat is often-called "musiecal objectivity” has
been referred to several times throughout this study.
Pousaseur mintaina“that in the mueic of Dehussy =
contrary to the general trend of 19th century music e

% OP.Citey D.40

w¥In an article, "Formal elements in 2 new compositione

al material”™, pub. in "die Reihe", Vol.l.
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the listener's attention is drawn to the sound-

material itself, as distinet from its emotional cone
notations; certainly the Impressionist period dia sece
& movement away from the rich Romantic—emotional exprege
sion of the late 19%h century, although this is no
doubt partly related to the faet that Impressionist
msic attempts o give a relatively ohjective musieal
deseription of some extra~=musical idea,

The inereasing differentiation of the musical mate
erial noted in the work of the atonalists (ef.Chap,2)
and the sgheer wfamiliarity of much of the new sound
Torced the listener to focus his attention on that
sound still more elesely than ever before, Pousseur
Points out that although Sch®nbers moulded his serial
work in a classical, thematie, form, he contriduted to
this trend by expecting the listener "o adapt hio ear
constantly to the reception of new phenomena and the
simul taneous sounding of the most variegated formal
elements and tensions" This trend became even n0re
Pronounced in the work of Tebern,for here the hizhly
differentiated sound-evenss entered into completely
new formal relationships; for a full aporeciation
of these, en awareness of each minute detail of the
naterial was essential,

Composers aftor Webern concerned themselves more
and more with the material of their mueiec and with its
formal strueturing, "uch of thio concern has heen
with contredictions within the material, and has ine
volved attempts to unite the composition of the mate
erial and its structuring by a single aesthetic concept

2 Opecit, » P31
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| Which would be able to control both; such a concept

How eue ¥

is serialisnm, Composers of electronic music ereate
their very material before they can actually structure
it into overall forms, and in serial electronic music,
serial proportioning governs the omposition of both,
In much of this music = as in the instrumental musie
of this serial period — the tendency towards eliminae
tion of personal emotional voicing reaches §ts clinaxs
any emotional satisfaction derived by the listener mist
arise from the appreciation of the structure and ite
material for their own sakes,

 Thus in electronic msic we see the full resliza-

tion of certain concepts and the culmination of many
tendencies dincussed throughout this studys the concept
of musical space is fully realized in the juxtaposition
and superimposition of hoth the detailed sound-events
within the meterial ani of the larger structures which
make up the overall form — and in the stereophonic dig-
tribution of the sources of sound, the loudspeakers;

the precise realisation of highly differﬁqtiatad elements
and exactly measured proporéione is mada_ggaaih{q_hr the
use of electronic instruments; the new aesthetic is the
generation of "emotion" out of the material itself =
heré_ihe idea that music is a language throqgh which the
| composer voices his personal emotion is abandoned;
finally, and perhaps most important of all, composition
with electronic instruments realizes the fundamental
idea which underlay the ereation of the series by Sch®ne
berg: the creation of
the material and 4ts gonposition, We have seen how
tﬁ&‘comboaitioh'df_tﬁﬁhi music arose from the very mate
erial itaself, i.esy we have noted the identity of the
material with 1its compoasitiony at last, in eleetronie
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musie, serialism is ahle to supply a similar besis for
identity.

'l‘he_ two main problems of the ea_rly period of_t_aleo-
tronic composition were those posed by the limits of

- Dieter Schaebel talks abous "limitless" material,
aand Eimert refors to "the limitless range of possibi-
lities of the eleetronically emaneipated material ,"%*
This conception is sonewhat fallacious, for, although
electronic instruments 2re certainly capable of pro-
ducing any possidle sound, in aetual practice limitae
tions are imposed by the factor of audibvility, (One
delightful illustration of the exploitation of this
"1limitless range of possibilities” occurs in the work
of those who have compesed with supersoniecs; the
audience listens to gilence, although informed that
music is being played all around them; quite true,
but, unfortunately for the audience, the music has
been composed beyond the limits of audibilityt)

A sound-event which lasts for less than nbmth of
2 second is not registered by the ear (as we have seen,
several events sounded successively =¢ill faster are
registered by the ear as piteh —= one such event is
a0t registered at all); an event which lasts longer
than about 8 seconds is difficult to relate to another
in any type of comprehensihle relationship hecause of
the memory factor. These are She extreme limitg

(approximate) of the range of durations available,

% 0psCite, p.5
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Giselher Klebe writes of his early experiences
With composition in the electronic mediumé* "0f partie
cular interest to me were experiments with rhythm, I
had assumed that, by electronic means, one would be
able to realize complex rhythms, which .in their rapide
ity transcended the technical possibilities of tradie
tional instrumentas, To my great surprise, I discovered
that the limits beyond which the ear could not differene
tiate in any detail, roughly corresponded to the limits
of the traditional instruments."** Where the idea of
*limitless possibilities" in realistic, however, is
with reference to the absolutely precise realization of
complex rhythmie struetures now possible; here, undoubte
edly, the composer has freed himgels from the limitations
of the instrumentalist,

Piteh, likewise, is subjeet to the 1limits of audi-
bility., The extreme limits of the audinle range are
between 20 and 30 eycles per second (the "lowest") and
batman 16’000 and 20’000 CePeBe (thﬁ "l:i@es‘lr"). Jal=
sides being limited thus by range, the ear cannot dif-
Terentiate with any exnctitude intervals much smaller
than %th of a tone, =0 to compose with still smaller
intervals is in fact o perfectly pointless exereige,

Examination of the duration-series used in Noules?
"Structure la" showed us that the listener is easily
atle to discern that the two events oF and f‘ are dif-
ferent and that the firat is twice asn long as the gpece
ond; the wnit of difference here is the &£ .  When the
¥ In an article, "Pirst practical work", pub, in "aie

Reihe®, Vol.l, p.17
*%¥In his article, op.eit.




2104

same unit of difference is used between two long dura-
tions (esgeyd_& 14d. ) tho ear has extreme diffieul ty
(2) in registering any difference at all ana (b) in
determining that the unit of difference is the pame as
in the first case, This phenomenon ean be noted in
the field of piteh as well,

In his discussion of aural pemmi‘m,* Poulez
goes into these problems in some detail, and says:

"Let us take a relatively wide interval, such as a
twelfth (octave plus fifth)y 4t is certainly true that
at first hearing the ear will have considerashle Aiffi-
culty in esteblishing 2 precise difference hetween this
éxact interval and the same interval altered by the
addition of a sixth of o tone. Put if we modify a
single whole tone interval by a sixth of a tone, the
difference is immediately perceptihle," **

Thus the ear's ability %o discern is a variahle

- Taetor, operating st its best within a small range, and
at a mediun level (i.e., its ability again diminishes
in the extreme "registers" of both duration and piten),
The process becomes still more complicated if the events
occur simultaneously : at least menory is of some help
when they ocour in succession, -

When composing electronically, the ear's limitations
miat be taken into accownt in the Pield of piteh,
Nouler suggests dividing the material into two main
contrasted areas of operation, one where a wide compass
18 used, with the semitome @s its unit, the other vi th
a small compass and microtones, Por composition with

% In his article, op.cit,
e Op.cit.. Pe22
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 durations - and here we should remember 3tockhausen's

7

examination of time discussed in the previous chapter e,
Poulez again susgests using two main contrasted areass
where the durationsl units apre short, an arithmetical
seale of differentiation could apply; where they are
long, a logarithmic 5cale == which mainteins a constant
proportion of difference (2, 4, 8, 16, ete) would be
more apolicable, These two areas correspond to those
in the field of pitch. Obviously, a great deal of
further work iz needed ham;é:ln his article, Boulesz
goes into little specific detail, ut is content to
map eut the general dircctions such work will have to
take,

In tonal musie, the parameter of dynamics was
prohably the least conseiously considered, Throughe=
out the development of serial music, however, we have
observed a steadily awalceninz consciousness of its
structuring ability and attempts to integrate it 4nto
the serinl compesition of o work, 1In elecetronie
musie, this parameter really comes into itm ovm, B0 to
speak, .

In the firet place, electronic instruments enahle
the composer o maintain the required dynamic levels
throughout the course of a work, because each can be
measured exactly, in deeidels; continuity of movement
in this parameter has elways been possibdle « as in the
ereseendo and diminuendo, O0Ff the greatest siznificance,
however, is the important contribution intensity can

now make to the spatial dimensions of a works This is
discussed hy Paul '}mdinger'*t "The impression of space

* Op.cit. ’ p. 43ff.
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in Plectronic music ,... in caused by the differentine
tion of intensities, Ahout fifsy values of the loga-
rithmic scale of intensities ean be discerned by the
éar, FProm this seale we derived a neasure of distance
from the source of the sound to the ear receiving ity
and so can characterize movement of notes or tone mige
tures as 'towards' or ‘away from' the point of aural
perception,”  Such an effect will, of course, be en-
hanced by the stereophonic distribution of the loud-
speakers,

' The basis of this discussion was the limitations
- discovered in electronic composition by composers who
had at first nafvely haled the new era of freedomj
this hasis has been widened to inelude a general dige
cussion of three of the parameters which comprise our
perception of sound, The fourth parameter, tinmbre,
has caused the greatest difficulty in its composition,
As this is to many listeners the most noticeahle dif-
ference between electronic and instrumental musie, it
is worth considerins in some detail,

As in the gase of dynamies, timbre has come %o
assunme a far greater significance in the structuring
of & work than in the 19th century, We have traced
its development through the characterization of the in-
terval-object in space, the use of "Klangfarbennelodie",
aad the serialization of timbre; parallel to this do=
veloping serial concern, there has been an ever-inerease
ing search for new sounds — the piene fone-clusters of
Henry Cowell, Alois NHfba's work with quarter- and sixthe
tones, electronic concert imﬁnmen‘r@jtﬂ _éxofig enm
sembles of Messiaen and Toulez, msique ooriq;:lta,_?‘lm.

A%t the same time we have noted theoretical concern

|

|
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with the fundamental contradiction between the sound- .
material of serial music and its composition —— o contra=
dietion which could not be resolved an far as timbre was
concerned as long as traditionsl instruments continued

to be used, because their timbre derived from combinate
ions of the various partials of the harmonic series,

There is a further contradiction, less fundamental,
but still disturbing to the total serislists: a series
cannot he applied %o dissimilar things; in series of
pitehes, durations, dynamies, there is a common denomi-
nator underlying each oeries, there is a relationship
of similarity between the values of eachi no such ree
lationship is disecernihle between different instrument-
al timbre (= what common denominator ean be discerned
between, say, the timhre of the flute and that of the
cello? —); thus 2 sories eamnot really be apolied %o
instrumental timbre,

The method for obtaining "timbre® with electronie
equipment has already been deseribed ¢t the composer
can either superimpose sinus tones of various frequen-
eies, making some louder than others, or he can filter
"white" noise to give him the same superimposed struce
ture, In theory, this presents no problems; in prac— |
tice, however, electronic composers soon ran into Aiffi-
culties, 1In the first place, instrumental timbre was
impossitle to reproduce synthetically because of its
complex and variahle structure; composers who have
tried this == like Henik Padings —= create sounds which
bear a certain resemhlance to the instrumental sound ree
quired, but which are unmistakably syathetic. Toules
feels that such composers do not actually aporeciate
the essence of electronic music = its artificiality,
and hence never fully realise the potential of the new
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synthetic sound in their work with this medium,

Those composers who proportioned the consti tuent
tones of their sounds in relationships other than those
of the harmonic series also found unexpected difficul t-
ies, Pousseur na:ra* "We argued that as a harmonie
timbre was the resultent of harmonic partinls, it fol-
lowed that a non-harmonic quality would result from the
setting together of non-harmonic sinus notes [topeu].
e anticipated that these would be well suited to our
‘ddeas of form," Unfortunately, it was not quite as
eimple, as Pousseur reslized when compooins his "Seis-
mosrana”, in which he composed his timbre by supere
imposing sinus tonesn, He soon found that "the small
munber of partials, the faet that generally they began
and finished sounding simmltaneously in time, and the
conatancy of the relationship which existed hetweoen
their relative dynemics" did not produce timbre at all,
but something quite unexpected:s "Where the loudest of
the constituent partiale 4id not sinply swallow up the
rest and in cases where, despite its brevity, the pro-
cess remained aurally perceptihle, one tended o hear
‘chords' in whieh the components were related in a faire
1y complex manner but still remained as isolated, fixzed
pitches. At the seme tim]-they had a_soft tranc
parent tinmbre which charseterizes sinus | tone produc-
tion,” Predictahly, it was Stockhausen who achieved
some sort of hreakthrough in this direction, in hin
"Studie II"(1954),

In this work, Stoeckhausen superimposes sinus tones
in sueh a way that they camnot he pereeived individually,

%op.cit., Des3
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This had only heen achieved once before, in Paul
Gredinger's "Formanten", where the sinus tones were
arranged aeccording to harmenic proporiions, In "Stu-
die II" Stockhausen does not utilize such proportions;
"the note [foné] mixtures are arranged by the equal
distridbution and equal loudness level of their compo-
nenss in cuch a way that they resemble a Yeoloured
noise?, like that derived from the filtering of [white]
noise from the tape”;* from this it would seem that
the component tones of thege "tindreg" = these tone
mixtures = are separated hy a constant interval,

The listener ean gzain only & "statistical™ improo-
sion of the pitch of such mixtures; there iz a clear-
1y disecernible effect of pitch direction, ™ut this is
achieved throusgh movement from one pitch area to ane
other,

In this work, too, the listener is given the im-
pression that the sound is movine towards and away from
him; ¢this ie achieved partly by rapid dynamic variate
ion, including erescendos and diminuendes (ef. above),
and partly by the varying density of these tone mixz-
tures. FHere the time-space dimensions hecome a sounde
ed reality, i.e,, the listener in made sharply awere of
these dimensions through the medium of sound,

As Stockhausen ic the most prolifie of the eloc-
tronic composers, and has, moreover, done a great deal
o7 ploneering work in this field, some of his electro=-
nic compositions will bhe examinead briefly.

» Pousseur ¢ op.cit., p.34
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One of the elassics of serisl electronic musiec is
his "Gesang der JUnglinge®, composed in 1955-1956,

This work ic remarkable for the fact that Stockhausen
incorporates & boy's voice into the otherwise synthetic
sound-world generated by eleetronic instruments,

The text is based on the Bihlical tale of the
three youths in the fiery furnace; the vowels, conso-
nonts, syllahles, ete.(the "phones") of the text are
serially structured es is all the other sound material,
The phones are ineluded in the series of eleetronie
timbres, so that where the text does not supply degrees
of relationship whiech are necessary for the composition,
they are supplied by eleectronically-generated sound,
| The phones are also subjected to pernutation, in which
ease at least one of the series used includes the phones
in their original order, i.e., as they appear in the text,
Stockhausen gives the following examples® of phome pere
mutation: "telbju, lebiuj, Jubelt, blujet, ete"} only
the third one makes any linguistic sense, though all are
equally valid musieally, In some cases the words are
completely intelligithle, at others the component phones
energe as musicel sounds only, divoreced from any ling=
uistic intelligivility. Between these two extremes
there are varying degrees of comprehensibility, This
is an important faector in the composition of the work,
As Stockhausen puts it: *It is possible to have a2 cone
tinuous transition from listenins o comprehension,

I% can be said that the more the sound-agpeet dominates
(sound conneetions with a fixzed meaning) the more typi-
cal of speech it ism; and speech can approach muaic,

musiec ean approach speech up %o the point of dissolution

*In an article discussing this work, "Actualia", pub, in
fdie Reihﬂ"' v01.1.

/
!
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of the boundaries hetween sound and meaning, If a
listener does not understand the German words, he ecan
28till appreciate,"* .

The phones and their permitations are recorded
direetly onto tape by the boy soloist, "Where possi-
hle the piteh level, duration and dynamie intensity
desired for the singing of the phones or sequences of
them are exeocuted Wy the boy at the recording, - Othere
wise, the sunz sounds are transposed to their final
piteh levels, durations and dynamice during the montage,
The timdbre is, as far as possible, determined during
the reoording."*'

The prohlem of serializing timbre, of arranging
timbre in a series of successive values which are rela-
ted to each other hy some discernihle similarity of
nature, has already been diseussed (on p,212 of this
study)s 4in the "Gesansg", Stockhausen goes some way
towards a solution of this difficulty: "The hasic ele-
ments of the electronic sounds must be differentiated
in a way similar to the elements of the various gpeech
phones — and viee versa., Only if this is so can we
consider real permutation and only then ecan a continuunm
of timhre be perceived,"™* 0use such & continuum is
perceived, of course, timhre ean be serialized as can
piteh, duration end intensity,

The "Gesang der Jinglinge" was the first serial
worlk in which the spatial distribution of the sourcesg
% (uoted in the prosramme notes to a2 concert of his

music performed in London on Hovember 25thy1968; the
notes were compiled by Brian Dennis,

¥ "Actualian, Op.eit., p.46
mop.oit., D 46
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of sound was considered as a structural factor in the
composition of a work, Here we see the final stage
in the development of the concept of musical aspace,
FProm ite origins in the four forms of the 12-n0te sere
ies, 1t developed to structure the sound-material of
Webern's music into overall "serial forms", In the
music of the total serialists it is not only the basis
for the strueturing of the details within the material,
tut also underlies the overall formal coneeption where
the larger structures of o work are juxtaposed in come
Plementary and contrasting relationships to one another,
Pinally, 1t is extended %o include the very sources of
sound in the presentation of a worik,

Stockhausen outlines the basis for his work in
this direction, with reference to the "Gesang":* wpne
polyphonic idea in our present work demands 2 corres-
ponding spatial projection, Jextuple sterecophonic
sound is used, There are six loudspeakers or aroups
of loudspeakers (according to the dimensions of the
aunditorium), They are pPlaced around and above the
listeners; in this way the listeners are, as it were,
enclosed within the sound polyphony of the composition
s++s By regulating the positions of the soureecs of
sound it will be possinle for the first time to appro=
ciate aesthetieally the universal realization of our
integral serial technique,”

"Mikrophonie I" was composed in 1964 and was the
second of his works to comdine the electronic and ine
strunental media in 2 mitually dependent relationship

of structured unity, It is vritten for tamtam, 2
mierophones, 2 filters and potentiometers, One of

» op.oit.. Pe51 T
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the features noted in the "Gesang® was its concern with
the transition botween the comprehensible end the ine
ecomprehensible; this seme concera dominates the "likroe
phonie I", Stockhausen hes this %o say about it: "The
kmown sound-world of the tamtam (sounds that we can
identify) and unlmown sounds that are the produet of the
transformation, the metanorphosis achieved by using
electronic media, thisc opnosition between the known and
the unlmown and the transitions from xmown %o unknown
sounds and back again, is the main idea of the compo-
sition,"” This idea of fransition from "knowm to un~
known sounds” is interesting, as it relates to St%ockhausen's
concern with a econtinuum of timbre noted above, :

o Mis "Kontakte" for electronic sounds, piano and

| percussion, written in 1959-1960, was the first in his
series of works combinins both media, electroniec and ine
strumental, Pousseur notes that here the percussion
appearances act as pointz of anchorage out of which the
synthetic sounds seem to grow and grow to become the
larger structures of the worik,

In "iixtur" for orchestra, sinc-wave generators and
ring modulators (1964) the general trends noted in the
works discussed above are combined in a gingle work,

The method of its pregentation to live audiences is dise
cussed hy Stockhausen: "In *Mixturt the sounds of a
woodwind ensemhle, a brass engemhle, and two string
ensenbles - one-pizzicato == (seated in four groups
around the audience) are picked up by mierophones and put
into four ring modulators; the four groups of micro-
phones lead to four mixers, where sound engineers cone

% In the programme notes, op.cit.
*% In the programme notes, op.cit.
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trol the belance of the various microphones, and the
input levels for the ring modulators, Four pPlayers,
each using a sine wave oscillator, with continuous fre=
qQuency control, produce sine waves with which the instrue
mental sounds are modulated by the rins modulators,

The results, reproduced over four separate loudspeakers,
are blended with the orchestral sound, Prom each ine
atruzental sound there arises a mixture-sound, The £ifth
instrumental zroup of 'Mixturt consisting of three pere
cussionists each playing 2 cymbal and gong, is provided
with contact mierophoncs connected to 3 separate loud-
Speakers, So a composition of differentiated timbres
== which I had heretofore heen able to achieve only with
electronically produced sounds e becomes possible with
the use of instruments,

In addition to the various transformations of time
bres, it is possihle to compose with as subtle differen
ces in pitch as may he desired, beyond the common divie
sion of the 8ve into 12 equal steps, A rhythmic transe
formation of the instrumental sounds occurs whenever
these sounds are modulated with sine wave frequenciesn
lower than 16 Hz? » — tnis refers to the threshald be-
tween the perception of duration and that of piteh f‘
3tockhausen combines the sounds of the orchestra with
frequencies which are not ectually discernible as piteh,
thus ereating sounds of new rhythmic impetus,

His "Solo" for any melodic instrument - at the
London concert of November,1968 2 trombone WaS NICd
2 tape recorders, filters and potentiometers (1966)
adds a feature noted so far only in connection with
§ Nz - Hers! mensure of Trequency equalling one oyoLle

per second,
% See Chap.,4 of this study, p.158
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inotrumental musie: +the soloist is given latitude %o
combine the sounds in various ways secordinz to his own
whim, He records the sounds, then transmits them over
the loudspeakers "in the same order, in s different ore
der, in superimpesition up to 18 layers, with gaps,

with different dynamics and space positions, eto."™

The composer gives certain guiding inatructions and the
Player reelizes these as he pleases., Here there is a
certain similarity of procedure with the Klavierstfick XI:

Finally, it should be noted that not all electronie
music is serial, Tesides most music for films and the
like. there is a fair amount of work for the medium
which bears little relation to the type of sound or
methode of composition examined in this chapters two
of the foremost cemposers here are Henk Badings and
Tdgard Vardse.

fuch of Pading's work has & fundamentally tonal B
bias, with its tonal rhythms and long melodic lines; )
he also frequently uses electronic instruments to produce (
tinbres which hear some resemdblance to instrunmentsl sound, F>
although these are still recognizahly "synthetie". Two
of his most easily accessidle works are the "Capriccio"
for solo violin and electronie sound generators, and the
ballet music "Evelutiona", 2

Tdgard Vardse (who died in 1965) has slways heen
interested in experimenting with new sounds and 4id a
considerahle amount of work in the field of sinmbre long
before the era of these ("non=concert™) electronic ine
struments. In his cleetronic woricy he was especially

*In the programme ZIOEBB' ODeCit,
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interested in varying the timbre by imperceptible deg-
rees over a wide range and, as William Austin notu,*
"he subordinated both harmoniec and melodie intervals to
rhythm and sonority." It is interesting to note that
he preferred to refer to his own msic as "organiged
sound", and was haled by many as a leader of the avante
garde in the 19508, One of his most well-lkunown works
for ithe electronic medium is his "Polme electronique®,

We have seen how serialism has become a systen for
proportioning relationships in the new music, how in
fact the gerisl prineiple has been developed (as
opposed to the simple series of elements); we have
seen, %00, how a certein measure of chance has enteved
into both the instrumental and the electronic work of
the serialists, in the freedom of choice now accorded
the performers The composition of musie no longexr
involves directing a recognizahle flow throughout a
set of successive events, dbut is now concerned with
the juxtaposition and superimposition of structures
which are socunded sterecophoniecslly in space. No long-
er is music a languaze by which the composer commmicat-
es with an audience; the language is the message, so to
Bpealk,

And throughout this development, a question has
been asked, one which has recently oeccurred insistently
even Yo the serialists themselves: "Is serialism really
necessary®"

In the final chapter of this study we shall discuss
why the answer to this queation was in the negative, why
a systen which had led %o the moat radical scund in the

* In his book, "Wusic in he Z0Wh century™, Chap,20, pub,
by W.W,Norton and Co.(N.Y.), 1966,
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history of music shoula finally have been disearded as
umecessary in the composition of that sound,
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SIAPTIR 6

BRE Wi ___OPF SERIALISH

Before examinins the possible reasons for its
breakdown, it might be in order to give a brief summary
of serislism and its importance to 20th~century musie,
Its impact and influence are undeniable; serialism has
generated not only a new type of musie, but new aesthe~
tic concepts also, And yet, finally, it has been re-
Jeeted — and not heeause a "better" system has replac-
ed its Perhaps thisg style, like others hefore i,
contained within iteelf the seeds of its om destruct-
ion or perhaps, finally, more fundamental doubts pre-
vailed, At any rate, a summary of its meaning and ime
portance can only he useful here,

The series of twelve notes was originally conceived
28 a means of orgamizing piteh in the composition of a
work; in so far as the series was composed of the
twelve notes of the chromatie scale, it derived fairly
directly out of the breakdown of tonality, where o sys-
tem of functional harmonie ana nelodic relationships had
heen inereasingly eroded hy the introduction of chromee
tic elements,

Composition with a 12-note series involved conside-
ration of three main aspeets whizh were new and, on the
whole, exclusive to the method, In the first pPlace,
the series consisted of an ordered suecession of 12
equally important pitches whiech were "related only %o
one another" and not to a functionally-defined principal
pitehy this ahandomment of the tonal hierarchy effect-



ively invalidated former "rules" for pitech progression,
which had now to derive solely from the law of serisl
Ssuccession, Related to this was a second considerationg
in music whose piteh progressions were unfamiliar, the
other parameters sssumed a far greater importance than
before in ensuring eomprehension and recognition of the
msical figures of a worlk, Thirdly, and most important
of all, the 4-folad presentation of the series and its
validity in both the horizontal and the vertical dinen-
sions derived from a fundamentally new concept, that of
msical space sevee "In this Space, ..« there is no ab-
solute down, no right or left, forward or backward” ;
this proved to be the basic tenet of the new order,
Tonality, however, was not a systen for the organi-
zation of pitch alone; rhythm and metre were intimately
bound $o the enunciation of tonal piteh structures, and
the system had alse given rise to characteristic forms
moet of which were definahle through their thematie
structuring and modulation formats, Thus composition
with a 12-note series offered only a partial solution 4o
the need for a system of ordering in musie, PFor Schin-
berg, the problem never became acute as his music was
essentially thematic and his compositional methods large-
ly traditional, But the prohlem was there, nevertheless.
It was in the music of Webern that a first attempt
to establish serialism as a mode of compositional thought
was made, Webern recognized the full import of Sch¥ne
berg's conecept of musiecal Space, which in Sch¥nberg's
mugic had bheen associated with the presentation of pitech
material only, Prom this coneept, Webern derived serial
forms and structured the various parameters of his musie
to enmunciate these; the spatial dimension was expressed
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through the relationshins betwoen the individual sound-
events,

Por the firet time sinece the abandonment of the
tonal system, there emergzed a concept of musiec on which
the structuring of all the elements of musiec could be
bagsed, As we have seen, this conecept had arisen in
conjunction with the method of piteh presentation; now
the two, concept and method, were united in a single
msical system, somewhat like the integration of the
tension-relaxation principle with tonal structuring to
which it was fundamental,

Serial composers after Webern extended the idea of
the serialization of piteh to the other parameters,
This period was one of zreat experimentation arising
largely from a concern with the theoretical problems of
such serialization, By the end of the 19508, serial-
ism had become a gystem for the proportioning of relate
ionships within the material isself ang hetween the
larger structures whieh made up the overall form of a
woric,

At the same time, two tendencies which had been
apparent sinee the furn of the century reached their
culmination, IJuch atonal and, later, serial music =
has been associated with a loss of the melodie element,
in part due to its charaeteristically fragmentary, dise
continuous texture and the hizh dezree of differentiation
between its events, In SchBnberg's musie, the melodic
theme still dominated, hut Webern's concern with the
hizhly-defined interval-ohject tended to preelude the
use of melody = at any rate, in the traditional sense,
It is Webern's influenee that is atrongest in the muesie
of the later serialicta, and their work is generally
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characterized by the ahsence of this element,

The other tendency has invelved e new eoncept of
expregeivity. Throushout its history, tonal musiec had
struck a balance hetween the emotion engendered, on the
one hand, by the musieal content of a work, and, on the
other, by the actual siructure of the music, i.e., by
Bhat the composer had 4o express, and by how he expreassed
it, But gradually serial musie has concerned itself
more and more with its formal structuring, and less and
less with its emotional content,

Billy Jim Layton expresses this most sueccinetly
(thoush with a eertain amount of bias): " ,.... Compo-
gers tumed their attention exclusively toward the lang=-
uagey toward the ereation of beautiful forms in and for
themselves, Taking as a point of departure the later
works of Wehern, who hed bezun this process, an audacious
and farereaching constructiviem emerged, an ideal of pure
design which gave compesers in their attitudes and work-
ing hahits more the aspect of architects and engineers
than that of the romantie poets of an earlier day, This
aspect was even more striking when composers hegan to
concern themselves with the seientific thought and teche
no:l.oéﬁaﬁroduetn of the twentieth Emrm@gg.
thusiastic and overhasty aEﬁm’tﬂ;e_-[s&&]- %0 use, for in-
stance, statistical methods and electronic media, Charg-
 ed with 'anti= n'y compomers 'mfoiitm-w were
“ereating 8 meic £or the age 6Ff seience,”

And what ere the "beeutiful forms" of serial music

#In an article, "The new liherslism”, pub, in "Perapocs
tivea of New -‘-fua:l.c". Vol. 3' N0, 2' 1965' P01380
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today? The concept of musical Sdage, Tundamensal to
, serialism, has given rise to a complotely new ideal of

~form, where contrasted and complementary structures are

Juxtaposed ana superimposed in time and space, As Bd-
ward Cone puts it:‘ the new eriteria for form are “"gyme
metries, parallelisms, similorities and contrasts,"

This type of music aecords with a fundamentally
new vision of the art and demands a quite different sort
of listening and appreciation; here all familiar notions
about music have to he re-examined, Tonal music had as
its hasis the idea of = forward, progressive movement in
time, achieved in rart through the use of sound Progrense
ions which were considered as engendering varyinz degrees
of tension and relaxation,and in part through the devele-
opment of musical ideas which were usually stated at the
outset of a work, In serial mugic, based on the axiom:
"There is no absolute down, no right or left, forward or
backward", the 1dea‘of progressive development finds no
place,

There is no douht that serialism answered certain
needs of the firat half of this eentury: firstly, it
gave to music a direction and diseipline in the early
years after the breakdowm of tonality; it subsequently
developed into a complete musical system in ite integra-
tion of aesthetic concept and method - from this poing
of view, it can be considered as an adequate replacenent
for tonality; finally, it has engendered a great deal of
exeiting new thought ashout the very nature of music and
in its preoccupation with structure for ites own saice 1%
accords closely with 20%h eentury attitudes prevalent in

% In an artiele, "Beyond Analysis", puh, in "Perapectives
Of Ne"("r' "Tusic"’ VOl. 6. !10. 1. 1967.
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the other arts, And yet in the final analysin, seriale
ism has proved wenting, Why?

It would seem that for a colleetion of scunds to be
appreciated gag music, the first preregquisite is that
those sounds muat be ordered in patterns which are clear-
ly discernible by the ear, Perhaps one coulad &o further,
and say that for any art-work to be appreciated as such,
it must be presented in some type of intelligi®le form,
hat the actual structuring isy is not of essential ime
poriance == this will change with each society and each
age,

For serialism to operate as a structuring prineiple,
then, it should be discernible gs guch. SchWBnberg's
use of serialism was confined to his piteh material, which
he then structured alons traditionsl 1ines with his use
of main and subsidiary themes, aeccompanimentel fizures,
ete.3 his forms, rvhythmic figures and even instrumenta~
tion also derived fron traditional practice, Thus his
music i2 appreciated primerily with reference to tradi-
tional structural methods,

In this conneetion, it should de remenhered that
SehBnberg considered that the great advantege of his
serial method lay in the faet that 1t could be used in
conjunction with any style or compositional method de—
sired s4... "Composition with twelve tones is really
only to a amall degree a method which "forhids' or ex-
cludes,”

But even at this stage in its history, the ordering
power of the series was bheing undermined, SehBahergts
method had many followers whose work has not heen noted
¥ 10 an o &) » PUb, in "Stimmen”, no,16

)
(Hignauer, Perlin, 1949), quoted by Rufer, opeCite,
P+107,
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in this study as it offered no major contritution to

the development of serialism, Amonsst these was Eynst
K¥enck, who advocated constructing themes out of a com-
bined number of series forms and/or their transpositions,
An example will suffice herej in his "3tudies in Counter-
point™?  he sugsests that the following thematic outline,
deriving from the 0 form of the series,s

Txe613

can be extended hy interpolating notes of the I forn of
the series, thusi-

Ex.623

A"a}ro d =102 D
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He says: "The groups indicated by 1 are taken from
the I-form of the series, transposed to begzin on P, The

*puds Go Schirmer Ine, (N.Y,, 1940)
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tones GP, Gy and &b, missing between D and T of this
form, would again appear somewhere in the accompaninent,
Notice the regularity emerging from the faet that the
groups a) and b) are linked together hy the common tone
P, while the groups ¢) and 4) have the seme outer tones
(4 and 3'), aifferins in their first tomes (rPana
E)s Combination of Fx.| 61 | with other forme and trange
positions of the series may yield other interesting and
useful thematic elements,m™

A cursory glance at this extended theme will imme-
diately show that 4t ic not serial atonal, certainly,
but not serial ==, for a fundamental violation of the
law of merial suecession is involved here,

Related to this practice is the device of permuto-
tion. In Chapter 2 we noted SehBnberg's subdivision of
the series into 4=note groups (in Ope33a)s This ides
Yo extended by some — Eimert, KFenek and Portner
amonget others == o include the practice of changing
the relative positions of these groups within the series,
If a series — i.e., an ordered succession = of 12 notes
is to be apnreciated as sueh, it mot be repested conti-
auously throushout the work; any variation in its note-
Succession implies the introduction of a new series,
Now, although this is perfectly valid musieally, the ob-
vious question arising here ‘15, "Why bother to use =
peries at all?"

It is only really in the music of Webern that sere
ialiom comes into its omn, =0 to spesk, Webernts msie
is structured solely seccording to serial principles and,
with no other terms of reference, is to be appreciated
as such. We have noted how sll the parameters are in-

i *op.o:l.t.. Pe 32£F,
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volved in the characterization of the pitch content of
his series, and how the interval-ohjecta, thus defined,
are structured so as to eémumeiate forms which themselves
arise from hasic serial principles, Thus the series is
ever present, both in the detail and in the overall
structuring of the work: _order i sce: €y Ul
familiar at first but undeniably there e 8 _serial oxder,

The extension of serialization to all parameters by
composers after Webern did not always effect the increns-
ed awareness of the serial structuring desired., One of
the classic instances of failure in this respect is
Poulez' "Structure 1la", Here the values within the ser-
ies are permutated according to the succession of elements
in his magiec squares. Once again, for the use of a BOT-
ies to he meaningful, =1 ordered succession, which can
be recommized as sueh throush its constant repetition,
must operate throughout a work; once again one asks,
"Why bother to use a series here at al1%" when 2 complete=
ly free choice of successive values would achieve the
same result as far as the listener in concerned,

The structuring of the pitoh material of Pousseur's
Quintet ean he eriticized from the same point of view
(ef. p. 144£f)s As & method of orderine it is perfectly
valid but, again, the use of a geries here seens to have
1o practical significance, It is not necessary to cite
further examples from the work of the total serialists
in this connectiony a great deal of their work suffers
from a discrepancy between method and final effect,

It would seem, then, that the essence of serial
structuring is twofold: in the firat instance, it is
bound up with the concept of musiecal gspace, which in
turn gives rine to what may be termed serial forms:
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secondly, for the series - as an ordered succession of
musical values — to fulfil its function of imparting

a disecernible unity to o work, it muot be recogmmizahle
as such through its continuous repetition, FHere again,
note Sch¥nberg's comment: "In the firet instance | com-
position with twelye tones i3 a method which should ene
sure logical order and organization; and the result of
it ought to be easier coaprahsnaihility."*r

In the appreciation of the later serial music, a
recognition of the first aspeet only = that relating
to musieal space and serisl £orms = is imporiant,

The various structures are Juxtaposed in complenentary
and contrasting relations to each other in space, often
in such a way as to express some type of smerial fornm,
as in the arch-like overall form of the Pousseur Quine
tet.

The detaila of such structures are usually ordered
in some succession of proportional relationshipa to each
other, and are chosen and arranged in such a way as to
contridbute to the character of the whole = an extension
of Webern's characterization of the interval-ohject in
Bpace. The listener is told that these details are
serialized but, as a series is only meaninsful as a
structuring forece when it is recognized as such, a single
succession of proportioned relationships need hardly be
considered a series for all practiecsl purposes, Turther-
more, these structures are to be appreciated atatisticale
ly, i.esy the individual details are not intended to be
heard as such, and so the gquestion of whether they are
gerialized or not is purely academie,

Finally, in those works = such as S3tockhausen's

% In "Rflckblick™, op.cit., P.107.
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11th Piano Piece «= where the performer is freo to
choose the succession of the component struetures, only
the concept of musical space is operative, Each struc-
ture is clearly defined from another, but the everall
form resulting from their juxtaposition aced not be
Serial; dn fact, the order of their succession in ohe
viously quite random,

The elenment of chance when applied to the detailed
ordering of a work (= as when, for example, the length
of time which elapses between the sounding of several
widely-aspaced note=groups on the pianzo is dependent
upon the individusl performer's adility, or as in the
case of a work like Ligeti's "Volumina® -) makes the
Poseibility of eclearly disceraing the serial succension
of thone details even more unlikely, This in recog-
nized hy some centemporary American composers, amongast
them Charlen Wuorinen, who considers that electronie
mizic is really the ideal medium for highly serialized
mpeic, s the serial otructuring ean bhe acocurately reale
ized, Of course, secur-te reelization does 20t necoe-
ssarily onsure appreciztion of the serial structuring at
all == for that, the factors discussnd above have to be
taken into consideration, too,

In the =bove pages, an attempt has been made %o
show how the hreakdown of serialiem may have originates
from within the system isselr, But certain eriticisme
have Yeen made since the inception of serialiasng these
relate more to the nature of music and give rise to the
general question? "Does serislisn conflict with the bae
sle tenets of our musical culture?" Here a number of
postulates ahout music are offered; although by their
vory aature these cannot bHe proved, they are worth con-
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gideration, as they may have a certain validisy,

One of the most commen concerns is with the loms
of melody. Perhaps because of its origins in song,
masic has always seemed inextricahly bound up with
molody and many harbour a lurking suspieion that musie
without melody ia not masice Although a great deal of
serial music ia melodic, those composers who have heen
in the vanguard of serisl development - those examined
in thic study — have tended to consider melody as more
and more alien to their idiomy +this ie noticeable in
both the pointillist style and in those works involving
Juxtapoagd structures which are $o he appreciated state
131310&113.

One mey consider this final shandonment of melody
to be the culmination of a tendency which is peculiar to
Western Puropean music. In the last 300-0dd ¥ears,
harmony has graduslly come o displace melody as the main
vehicle for expressivity; here one has only to think of
the expressive power of sush chorda as the "Neapolitan
6th" and the famous "Tristan® chord, or the powerful
emotional appeal of the final pages of the Pantagia from
Pach's Chromatic Pantasia and Pugue, for example, or the
rich enharmonic modulations 6f Chopin or Sehm 3 none
of these examples employ the melodic element to any sige
nificant extent, 47 at all,

Iastrumentation, too, particularly from the 19th
eentury onwards, has come %o rival melody in its funce
tion of emotional expression, This iz by no means to
deny the expressive power of melody in Western Turopean
misie, elthough one must consider the faet that it is
in this musical culture alone that the burden of expresse
ive commmnication is borne equally by hermony, instru-
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mentation and melody; in all other cul tures, melody
predominates in this aspect,

Thus the serial music of the last twenty years
could be seen as the final stage in this developments
harnony and instrumentation have finally vanquished the
melodic element altogether,

And yet some form of melody otill seems emsential
%o the musical art, I% is a curious fact that those
composers of this school who have retained some elenent
of melody in their music, however fragmnentary, tend to
appeal %0 a wider audience; 4t is probably true to say
that Boulez' music is generally preferred to that of
Stockhausen (it eertainly seems to he more widely pere
formed), and this may be partly because a certain meloe
dic element is atill disceranidle in the work of the forme
er, ‘

The question of serial rhythm should slsc be conside
ered; here one i posaibly impeded by the lack of hige
torieal pergpective,

In the musie of the serial avani-garde, rhythni
groups are organised in relation agh ¢ r_only;
compare this with the orzanization rhythm in tonal
music, where the rhythmic groups are related to & con-
stani, fundamental meire, Perhaps because this is the
masic with which we are most familiar, an impression fro-
cuently gained when listening to this serial music is
that here there is no rhythm. In this conneetion it
should be remembered thet a great deal of pre-tonal music
lacks this relationship of rhythm to metre as well; here
our evaluation of serial rhythm may in faet be hindered
by the factor of unfaniliarity.

Purthermore, serial music makes predominant use of
the "irrational® qurations, This poses many prohlems
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for both the listener and the perfornmer who are mainly
familior with the 8impler durations of tonal musie,
which are hased on logarithmic diviesions of o unit (o,
d s d » J\. Ja' ete.). Serial use of the "irratione
als" t$ends to inerezse our impression that there is no
rhythm, though heve again the factor of unfamiliarity
may be operative,

And yet there may be s more fundamental reason e
other than just unfamiliarity = which leads us to this
impression. There is no doudbt that rhythm, like nelody,
Seems basic to msie; these two come naturally to man,
as witnessed Yy the fact that they are the basic elements
in all folk musie, loreover, a constant metre and sime
ple regular divisions of a unit may seem more natural to
us as they reflect hoth man's physiology (heartbeat,
breathing, ete.) and khis natural enviroament (the seasons,
day and night, lunar movement, and so on); in addition,
the ear itself haa a logarithmic response,

It is curious that one primary eritiecism of serial
rhythm is made with reference to the tonal organization
of rhythm, as ene innovation in serial muisic has involved
an attenpt to unite the composition of piteh with that of
rhythm in a single methods in i¢s conception, this attempt
might be considered as an improvement on tonal eomposition,
where these two were orzanized separately,

The serialization of the durations in Noulez*
"Struecture 1lav might be considered » failure as regards
ite avowed intention of integrating the organization of
pitch with that of rhythm on 2 single, gerial besis) howe
ever, it certainly succeeded from another point of view,
On p.,129 of this 8tudy, we noted that Boulez? organi zo=
tion of his durations resulted in the consistent associte
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tion of one specific piteh with one specific duration,
and we noted that this related to Webern's practice of
associating the piteh content of a sound-ohject with o
durational figuve (ef. the development seetion of op.21,
18t movement),

Purther experiments have involvead assoeiating an
interval with a durational unit (here, again, the in-
fluence of Webern is ohvious): here the len-th n t
of & unit may be associated with the g;glgggg_;g_gnggg
of an interval; for example, where the semitone is oge
8ociated with the semiquaver, the followin: would results-

Ex.BBgL -u

() W (5 !

(ke )
. .

The speed of movement will depend both upon the durs-
tional wnit usead (eezey if the basic unit is /4, the over-
all movement will he slower, if J°, it will %e faster,
than the adove) and the sige of the intervals in the sere
ies, Chords can have the duration of all the component
intervale added together,

These examples involve an attempt to integrate hoth
Piteh and rhythm on a gingl e-dimensional hasis == that of
Space-tine, Mmaummhmﬂm—-u,mmsmﬂﬂw-
1ly, accent and metre — in tonal musie assists in the
emunciation of tonal piteh struetures, the two are not

identified in their composition, as is the ease in the

¥Tiven on P.171 of Reginald Smith Brindle's "Serial
Composition", op.cit,



239,

experiments discussed above; whether the listener is
able to perceive these two as a unitary structure in this
music is another matter.

S$ill more difficult to tackle is the problem of
expresoivity: 4t is often considered that seriecl musie
is foredoomed beeause it no longer expresses anything
but its own structure. |

This eriticism is hased on & notion of expressivity
deriving chiefly from the aecsthetic eriteria governing
19¢th-century musie, where music was considered as a
language and as such had to express something outside
iteelf, 1In the ecase of "ahsolute" musiec, this "some-
thing" was usually emotional in nature, while "programme
music" sought to represent an object, a scene, a story,
ete. Tul we have alrecady noted that other expressivity
which derives from structure alone, Tonal music struck
e halance between these two sources of expressivity until,
in the 19th century, the idea of the "romantic poet"
expressing his emotion through the medium of sound came
to predominate,

Edward Cone suggests that our appreciation of
"structure for its own sake™ may not be an independent
phenonmenon after all, but may derive from some associa-
tive mechanism whereby a structural zesture is sasociated
with something outside itself and therefore will eoften
elicit an emotional response,

He saya*i "Tempo is inevitably measured by uncon-
scious comparisons with rates of human action; register
relates itself to our concepts of height, weight, and
massy tone-colour hrings with it ohvious connotations of
all kinds ,.e¢ lMany other areas in which associative

» In his articlo, Op.Cite, De40.
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values are unavoidably implied will come o mind g
abaclute dynamies, melodic direction, rhythmic and mete
ric patterns ..., Whether the essociations are in some
gense 'natural' or whether based on generations of cone
ditioning, they eannct be escaped by anyone musically
trained in the Western tradition,"

Here he implies that structure in music mst always
be associated with something outside itself for ito appre=
ciation, While this may sometimes be true, such associa-
tion in not in faet neceasaxry for the apprecistion. A
sequence of numbers, e.zZ., 2, 4, 6, 8, 10, etc.y is appre-
clated sinply as such, and thus sounds which expressed a
similar regularity of sequence could equally well he
appreciated simply for that regularity, One can now
extend this to, may, the mirror-structures in Vebern's
Op.21, where the listener's satisfaction derives purely
from his recognition of those mirror-structures, We
have seen that order io essential to musies surely per-
ception of that order is sufficient %o generate & gsenge
of emotional satinfaction,

Such a notion of expressivity is the very antithesis
of that governing 19th-century music, and so it is pointe
less to judge serisl music by a eriterion which is no
longer applicahle,

The theory that serialism eannot survive because 1¢
is not based on a "natural! order, i,e., on the harmonie
series, is one of the most telling and econtroverasial,
There is no doudbt that the tonal gyastem achieved g re-
markable synthesis of its material and its compositional
method, both of which had their bhesis in the proportional
relationships of the hmrmonic series, It is therefore
difficult to imagine any suceessful gysten without this
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close relationship between a natursl order and the

muisical creations of man, However, here it should be :
remembered that this is a feature of VWestern tonal musie
only and that other musiesl cultures afford an equal sense
of "rightness" to the societies in which they arise,

We have noted that the concept of musical space is
fundamental o serial musie, Here it should be remem
bered that such & concept = althoush not consciously cone
sidered gs such == has always been operative in the pre-
sentation of musieal material; numerous examples spring
to mind —- an entire fugue by Bach may be composed by in-
verting the figures presented in the subject and counter-
subject, and by employin: the devices of double and triple
counterpoint; in his piano gonatas, Peethoven frequently
interchanges the relative positions of theme and agconpani-
ment hetween the handsy the spatial separation of the
"ripieno" and "eoncertino” instrumental groups emphasizes
the contrasted musical presentation of such works, while
the polyphonic practices of early church music have muach
in common with the stereophonic presentation of eleetronia
misics

Furthernmore, nusicel space has always operated as an
snalytical concept, where 2 sound is defined by its piteh,
duration, timbre and intensity,

Both serial and earlier music utilize this concept,
theny but there is a radical difference in their employ-

t Tthereofs, Tssentially this difference involves the
estion of sismificance,

Thy essence of tonal music, its structurins and its
meaning, did not fundamentally derive from the concept of
mugical space at ally; rather was a recommition of this
concept used purely as a compositional structuring device
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in a far wider context which was not in any way dependent
upon this concept for its existence,

Every aspect of serial musie, on the other hand, e
its forma, its compositional methods, its meaning e
derivea purely from this concept and no other, and thus,
to all intents and purposes, the concept ean be considered
as "new", certainly as regards ite usage,

We have noted that tonal music achieved = rrogressive
movenent from one point to another hy two meansg one wes
by the use of seund progressions which engendered varying
degrees of tension and relaxation, the other was by the
developnent of ideas, TNoth these serve to eXpress & pro-
&Zessive movement in time,

Such an idea would seem to mccord with an idea fund-
amental to Western culture, 29 well as $o man's physical
and mental make-up, It can be noted in the two major
religions of the oulture Chriptianity and Judaism e
with their emphasis on man's striving to attain a superior
spiritual state, while so much of oup thinkinz involves
anticipation and development of the present into the future,
Closely associated with this idea is the concept of tension
and relaxation, of struggle and attainments this, too, of
course, is fundamental to man's physical existence, The
two ways in which this idea of progression is expressed in
tonal music are noticeably laekins in the new serial mesic,

The loss of melody, =lready noted, is closzely associae-
ted with the losn of the thematic structure. A theme has
a clearly recognizable rhythmieal strueture, instrument-
ation and/or phrasing, 2o well as contour - which is
usually meledic but not necessarily so (as in, for example,
Schinberg®s ops 33a2). In $raditional music, conotant re-
ference to the theme(s) throughout the work ensured both
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unity and the recognition of progression throush the
development of that theme, The abandonment of the theme
== or Grundgestalt — in serial music consequently means
the abandonment of both this means of enguring unity and
the posoibility of development along these lines,

A quite different idea underlies the forms of the
new serial musies the listener is o appreciate the
special qualities which charagterirze each structure, and
the proportionsl relationships between them, i.e,, the chare
acteristic movement erinsing from their Juxtaposition, e.z.,
sharp contrast, intensification, ete; finally, he is to
appreciate their overall arrangement in space and time,

In aleatoric music where the suecession of the struetures
is constantly varied, the listener's impression of each
individual structure only will remain unaltered with each
perfbrmﬁnce, for his impression of the whole and the
relationships between cach strueture must constantly wvary,
The analogy frequently offered here is the mobile,

How, obviously, the idea of a structured development
from one point in time to another is completely lacking
here, And yet the values and general trends of thinking
of any society and any era mre reflceted in the arts,

In a period where traditional wvelues and an accepted order
of things are being questionzd, whowre the only reality for
many an individual is the present, in a period whieh has
produced the philosophy of Existentialism, it might be
argued that this type of music reflects moat aptly the
general trends of today's thinking, Purthermore, in an
age of science and technology, the use of electronic instre
uments represents a closer association of seicnce and art
than has been generally known before,

The last twenty years have seen an inereasing interesnt
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in aleatoric musie which may be considered as introdue
cing an element of improvisation into this masie. We
have noted how the element of chance has been introduced
and incorporated into serial composition, and how at the
same time it has assisted in the breakdown of serial
ordering,

Aleatoric methods, however, are not confined to
gserial music, where they are actuslly ineorporated into
the general methods and theories of serial composition,
OCutside of serial music there is a large body of work
conceived using aleatoricsj one of the leaders here is the
American, Jolm Cage.

In his book, "A year from Monday", Cage remarkss
"esoo I don't have absolute piteh. I can't keep a tune,
In fact, I have no talent for musie, The last time I
saw her, Aunt Pheebe said, 'You're in the wronz professe
ion',"* The tongue-in-cheek nonchalance of these stato=
ments has a great deal in common with Cage's attitude %o
his "composition", THe has abdicated his right to creat-
ive composition almost completely: the "musical®™ events
of his work are frequently determined through chance ope
erations, such as tossins coins,

~ In his "Imaginary Landscape No,4" for 12 radios,
firet performed in 1951, he hrousght together 12 radion
and "counterpointed” the various stations, allowing a
certain amount of guided "interference® from the two
players controlling eaeh radioj what was being dbroadeast
from each of the 12 stations was quite immaterial as far
as the final effect was concerned, and depended upon the
time of day and time of year when the performance took
place. Lukas Foss notes that "in a number of Cage's

»* Guoted in a review of his hook by Roger Maren, pub, in
"Perspectives of New Music", Vol. 6, no, 2, 1968 Zp.183).
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compositions one may play as much or as 1ittle of the
music as is convenient, use all instruments or only a
few, dependins on available performance time and persone -
nel.*  One of his most "well-known" works is that which
consists of total silencel

Although Cage has only a handful of extremict follow
ers, his worlks have undouhtedly helped to ereate an acg-
thetie climate where some of the latest misical works
presented are little more than "happenings”,

At the I.3,0,M, festival of 1960, reviewed by Peter
S5tadlen, one of the more entertainins works presented was
by the South-Korean Pail:, The composer, "who presented
a tape on which he had recorded the m08t spine-chilling
human yells and moans would emphasize the ¢limax of his
wori hy actually knockin: over a fully-matured uprizht-
piano placed in the middle of the crowded room, while for
minor crises he reserved the smashing of egze on a wall
or the erunching of electriec-lizht ulbs strewn over the
parquet floor,"**

In a recent Stockhausen work, three people are
brought together - a man, a woman and a child -, each
representing a particular way of life which bhears ne
apparent relation to thozse of the other two; each is
free to act as he pleases within a certain framework,
and the result is offered as o "work", INow this may
express man's sense of isolation from his fellow in
today's world, thouzh it cannot really be considered as
masiec,

% In an article, "The changing composer-performer rela-
tionship : A fonolozue and a Dialoguo™, puh, in
"Perspectives of llew fusie®, Vol.l,no.ﬁ, 1963, p.53.

w»xPeter Stadlens "The I.S5.C.0. Festival at Cologne", pub,
in "The Musical Times", No,1410 - Vol,1l01, A?gnat 1960,
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Another such musical offering consists of counter-
pointing the sound of several people walking, ruaning,
skipping, ete,, on different materials and wearing
different types of shoe,

Again, the emphasis here is on the chance element
with 1ittle interference from the composers again, this
reflects a more general feeling amongst some today that
man has lost his ability to control his environment
effectively., Such "works" are inspired by a ecuriously
nezgative attitude which recalls the Dadaistic movement
of fifty years ago, when society went through 2 similar
period of soeial change and readjustmnnt,

This study has bheen exclusively concerned with the
origins and development of serialism, But,although
serialism may be considered the most important and ine
fluential movement in the "gerious" music of the first
half-century, it is by ne means the only onej dindeed,
the period has been characterized by a large number of
widely diverse idioms and schools, Iusic today ranges
from the "happenings" of John Cage to the neo-clasgsical
idiom of the Joviet composers, from the rich, romantiec
ehromaticisn of Wessiasen to the spare serial style of
Stravingicy's more recent works, from the uniquely Prit-
ish modernism of Benjamin Britten to the terrifying
austerity of Penderecki's mierotonsl works,

"Traditional” serialism has still a large following,
Charles Wuorinen, discussing music in America, noteaa:
"Twelve-tone technique is of course the primary influence
01 young composers ..... piteh serialization is no long-
er an issue, It is a technigue natursl to youns compo-

¥ In an article "The outlook for youns composers", pub,
in "Perspectives of New Tusic", Veol.l,no,.2, Sprigg 1963,
P,
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sers, in which they crecate with the same freedom and
flexibility once enjoyed by the old tonal composers,
Dodecaphonic organization reveals wider and wider appli-
eability as its use increases, but young composers ree
gard i% for the mest part as so familiar that there is
today hardly a conseious decision on their part in eme
ploying it, Indeed it is the use of techniques that
depart from dedecaphonic organization that reguires
conscious decision from the young composer", Wuorinen
elso points out, hewever, that the extension of serinle
ization to all the parameters is far less widely accept-
ed by the young Americens, And as Stravinsky, for in-
stance, has demonstrated in his "Threni®, the geriali-
zation of piteh can emsily be incorporated inso the
individual and characteristic style of the componer, i.c.,
it does not dictate any speeifiec stylej in its adapte-
bility it functions perfectly as initially conceived hy
its creator,

Today it is difficult to prediet what course music
will take in the future. The presont wide diversity
of idiom may continue, or one 8tyle may come to0 dominate,
Undoubtedly, certain aspects of serialism are hewe to
stay, whether as merely applyins to piteh organization,
or whether as surviving in the concept of musieal space
and the exciting new forms this hes engendered, Another
prospect isc becoming a serious posoitility = jarzs,

From its early folk orizins in the southern states
of America, jazz has developed to the point where it has
incorporated a numher of aspeets from the musio of the
serial avant-garde, amengst then the coneept of muaieal
structures interacting in space and time, One of the
early examples of the fusion of jazz with serial musie
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4o Ornett Coleman's improvisstion against a hackground
of stringed instruments whose parts were composed using
a8 12-note series, TDesides thin particular a=chool,
there are jazz composers like Lalo Shifrin who succesnse
fully combines the jazz idiom with that of neo-classi-
cisn,

Pilly Jim Layton considers jazz to be the most
likely candidate for the meinstream,” He thinks that
the age of serialism is over - compare this with Wori-
nen's remarks -, and that there will be little demand
for such esoteric music understood by "a tiay handful
of hisghly trained experta.” Holding that the general
feeling of the Western world is turned again towards
humenistic ideals, he maintains that Jazz reflects this
movenent most faithfully and that "a language with =
base of jazz ..., has a very good chance of bheing com-
prehenaible to a much larger segnent of the world's
society". However this may be, it would certainly seenm
that the importanee and influence of Jazz ean hardly be
iznored in the music of today.

The title of this final chapter will now be seen
tc have been something of an oversimplification, Cer-
tainly a great deal of the most extreme developments of
serialism have been discarded; nevertheless, these have
tended to provoke much thought adout the very nature of
music and have helped to estahlish gecurely the hasic
principles of this most important movemont,

The last half-century has seen a period of tremen-
dous experimentation and development of new and interege
ting ideas, while the world of electronic music affords

»* op.cit., p.l42,
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a great potential for future development, Throuzh-
out this period, it has been serislism which has exert-
ed the most profound and widespreed influence; and
there i3 no doubt that the principles and aesthetie
tenets of serialism will have to be seriously consi-
dered in commection with any music of the future,
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