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FUNCTION, STRUCTURE,
AND SOUND CHANGE®

André Martinet

I. Introduction

Today, just as twenty years ago, many linguists would be tempted to
agree unreservedly with Leonard Bloomfield that “the causes of sound-
change are unknown.”! Not a few would infer from this statement that any
research aimed at determining such causes is inevitably doomed to failure.
Scholars who regard linguistics, primarily and even exclusively, as a descrip-
tive discipline both on the synchronic plane and in evolutionary matters will
most naturally be tempted to favor these views since they afford a justifica-
tion for their reluctance to go beyond mere statements of directly observable
facts, such as “English p and b-are distinct phonemes” or “French u ([u])
corresponds to Latin @#.”” The modern followers of the neogrammarians who
are ready to reckon with mutual influence IN THE SPOKEN CHAIN, but who
1vore and would deny the fact that the nature of a given phoneme depends

at of its neighbors IN THE PATTERN will find themselves in agreement
honemicists who conceive of ““structure” as resulting from combi-
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150 Theory of Sound Change

The actual importance of functional yield in the preservation of pho-

nemic oppositions can not be assessed on the basis of the limited information
available to date. It will have to be tentatively considered as one of‘t!w
internal factors of phonological evolution, and the possible extent of its
influence will have to be evaluated wherever feasible. The problem will have
to be reconsidered when we possess a large body of relevant data. It should
however be pointed out immediately that (1) two neighboring phonemes wi.ll
not necessarily tend to merge simply because the functional yield of their
opposition is practically nil: /§ and /Z/ in English are not found to approach
each other in spite of the exceptionally low yield of their opposition; (2)
semantic extension, word composition, and morphological reshuffling fre-
quently afford easy solutions to the problems which may arise when a
functionally important opposition is being threatened by the drifting together
of two phonemes: as soon as the margin of security is invaded and danger of
misunderstanding arises, speakers will be induced to give preference to such
alternative words, phrases, or forms as will remove all ambiguity.

We now revert again to our theoretical example of a phoneme A
drifting in the direction of a phoneme C, but this time we shall assume that C,
instead of awaiting the impending merger, recedes before the invader pre-
serving all the time a margin of security between A and itself. This type of
assumption conflicts of course with the traditional views concerning the
“blindness” of “phonetic laws.” Yet it is not too difficult to understand how
j a phoneme can yield under the pressure of one of its neighbors. As soon as
the margin of security separating A from C is invaded by the former, any
performance of C that falls too close to that margin will incur the danger of
being misinterpreted and will therefore be disfavored. Thereby the center of
gravity of the range of C will be displaced away from A. If may be that, in so
- doing, C will exert upon one of its other neighbors the kind of pressure that A

Is exerting upon it, and that neighbor will in its turn be shifted further, away
invading C We shall thus observe a chain of reactions similar to the
we in the case considered above of A and B.

ften be difficult to tell whether we have to do with a
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from a pressure exerted upon /u/ by the other three back phonemes of a series
where margins of security are, by nature, narrower than in the corresponding
front series. We thus probably have to reckon with pressure everywhere, SO
that the suggested distinction between drag and push would often be bl}lrr ed.
We may say that, in some cases, the move of the leading phoneme 1s or}e
which our phonetic and phonemic experience would lead us to expect, and in
others, that it is the move of the last phoneme which would seem to make
more sense. What we have called A is the first phoneme in the former case
and the last phoneme in the latter. Now A was the phoneme whose move v_ve
took for granted all the time, so that our final judgment in such matt-ers w1.ll
depend on our interpretation of such factors as we have not so far investi-
gated, or as will ultimately remain out of the frame of this study.

! The difficulty of deciding which unit is leading the shift may be
~ illustrated by the following example: (1) Italian qui is derived from
! Eccv [M] Hic and generally, in the traditional vocabulary, /kwi/ should result
: from Lat. dissyllabic /ku + i/ or /ko + i/; (2) chi [ki/ is from Lat. QVvI, QVIS,
K and generally, /ki/ drives from Lat. /kwi/; (3) ci- /¢i/ as in citta is from Lat. ci-
/ki/ as in CIVITATEM; three phonemic units have thus been kept distinct
although the articulation of every one has changed. The whole shift can be
schematized as follows:

kui—» kwi— ki—> ¢i

Since palatalization of dorsals before front vowels is a most frequent phe-
enon, we might be tempted to call this a drag shift: /ki/ was first

then /kwi/ could be reduced to /ki/, and /kui/ could become a
vic /kwi/. But we could also start from /kui/ and argue that since
al were being widely reduced in Imperial Latin, /kui/ would
: reby exert a pressure on former /kwi/’s. These in
e result that they would be articulated
yme palatalized. This whole shift can

QvI must still have been something
ance since the purely French
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152 Theory of Sound Change

But was the functional yield of the /kui/~/kwi/ opposition so important that
/kwi/ had to recede before the invader? Many Latin speakers in northern
Gaul and elsewhere just let the two groups merge. Could we not think that if
the merger did not take place in central Italy, it was because Latin speakers
there had already palatalized c1 and considerably weakened the /w/ of QvI
thus making room for /kui/? On the other hand, it can not be argued that a
push shift is to be discounted here on the ground that there are so many
known cases of palatalization of dorsals which certainly do not result from a
pressure upon /ki/ exerted by /kwi/ and /kui/. There is no valid reason for
assuming that the ultimate cause of such a palatalization is necessarily the
same in all cases. What is needed here, as elsewhere, is a large body of
tentative functional and structural explanations for the most varied cases of
the type of phenomenon under consideration, and a set purpose never to let

one’s self be deterred from causal research by the complexity of the prob-
lems.

III. Structure

We have, in what precedes, been generally considering the problem of
sound change as if every phoneme were characterized by one specific articu-
latory feature, entirely different from that of every other phoneme of the
language. In fact this would seem to be the exception rather than the rule.
The articulation of the majority of consonants in most languages implies the
ion of two or more characteristic features, every one of which is to
some other phoneme or phonemes of the language. These
deﬁned in articulatory or acoustic terms. We shall here as a
ulatory data, since they are more readily available and
Ire : haracteristic in this connection if it is
ike English, the lungs play a role in
_and practically the same role;
aracteristic and never distinc-

haracterizes three phonemes
ps these phonemes apart from
nature of these bilabials is not
vials are always articulated as
bﬂablal articulation is not
articulation quite of the
ence may be found could, in
n such concomitant (glottal
‘or from /m/, [t/ from /d/ or
an automatic deviation with
- one which makes the /k/ of
1sonantal phonemes charac-
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Function, Structure, and Sound Change 155

terized by one and the same articulation will be said to form a “series” if their

other characteristic articulations can be located at different points along the
air channel. Thus in English /p/, /t/, [¢/, [k/, all characterized by the same
glottal articulation but distinguished by the region where the stoppage takes
place, will form a series, and so will /b/, /d/, /&, Ig.

A number of phonemes characterized by one and the same articulation
at a given point of the air channel, but distinguished from one another by
some other distinctive articulation will be said to form an “order.” Thus in
English /p/, /b/, /m/, will form a labial order, /t/, Id], In] an apical order, and
so forth. In regard to vowels, it seems more advantageous to label as “series” a
number of phonemes characterized by the same type of resonance cavities,
but distinguished by different degrees of oral aperture, and as “order” a
number of phonemes characterized by the same degree of aperture but
distinguished by different types of resonance cavities. In English, lil, lel, |zl
form a front series; /i/, /u/ a high order. In such matters [yl and [w/ are often
advantageously grouped with the vowels and may form a special order if they
are phonemically distinct from /i/ and /u/.

It should be pointed out that both series and orders are oppositional in
nature just like any other phonemic enti}\)k Just as a phoneme as such
presupposes other phonemes, a series presupposes one or more other series,
an order, one or more other orders. A language whose consonantal inventory
was restricted to [pl, /t, [t/ /c/, [k/, g/ would not present any consonantal

honemes would have no distinctive features in com-

Jtl, [/, [m/, [n/, g/ would present two series, one of
and three orders, labial, apical, and dorsal.
unit grouping them into a whole,
arallel series and a number of

six phonemes of our

()1
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articula-
/I articulated
could not be
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154 Theory of Sound Change

will however be found convenient to include a phoneme in a series even when
it has no counterpart in the parallel series, or in an order even when it has no
counterpart in parallel orders, if its general phonic behavior (allophonic
deviations, distribution, etc.) is similar to that of the phonemes of that series
or of that order. In the case presented above of a language with /p/, /t/, /k/,
Im/, [n/, it would probably be advisable to include /k/ in the non-nasal series.
But there might not exist the same reasons in our second theoretical example
for placing /l/ in the apical order. |

The relationships existing between phonemes of the same order are
usually rather different from those between phonemes of the same series. In
the former case they would seem generally to be bilateral, whereas in a series
they would be multilateral. In other words, phonemes of the same order
would form a binary opposition or, if there are more than two of them, a
complex of binary oppositions. On the contrary, all phonemes of a series
would stand in the same relation to one another. If a language has, among
other phonemes, /p/, /b/, /m/, /t/, /d], |n/, they will form three series, and an
order of labials, an order of apicals, and so forth. Thence:

p t
b d
m n

The /m/ and /n/ phonemes are likely to be normally voiced, but occasionally
unvoiced without losing their identity; /p/ will be defined as unvoiced (in
. opposition to /b/), non-nasal (in opposition to /m/), labial (in opposition to /t/
5 ~ and others); /b/ will be defined as voiced (in opposition to /p/), non-nasal (in
s on to /m/), labial (in opposition to /d/ and others); /m/ will be defined
| osition to /p/ and /bf) and labial (in opposition to /n/ and
at /p/ and /b/ have two characteristics in common,
which they are the only ones to share. They are
sition, and, as one unit, they enter into another
. One can also say that /p/ and /b/ stand in
e the only phonemes to share the distinctive
lity.
e different phonemes of a series (or the differ-
ms to be of a different nature. Theoretically at
osed exactly in the same way to any one of the

a correlation, the simplest coherent partial
nite number of orders but of only two series of
-one exclusive relation, the same for all pairs.
rrelations form what is called a “bundle.” A
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presented above; of four series grouped in various ways, as for instance ina
language combining phonemically voice and aspiration and presenting e.g.
the four labials /p/, /b/, /ph/, /bh/; of five series or more.

In practice however, there would seem to be exceptions to this clear-cut
opposition between bilaterality inside orders, and mutilaterality characteris
i tic of series: a labial order consisting of /pY, /p/, and /p’/ might be more
naturally conceived of as a triad than as a combination of two binary
1 oppositions. In many languages two orders of hissing and hushing sibilants
seem to stand in particularly close relation since they appear in partial
complementary distribution.'2 In the case of vocalic patterns, three vowels of
the same order such as /i/, /ii/, /u/ form a triad, and to present them in the
frame of two binary oppositions would certainly distort reality. On the other
hand, phonemes of the same series such as /i/ and /e/ or /e/ and /¢/ are found
in certain languages to be in partial complementary distribution.

These facts and a number of theoretical considerations have induced
some scholars to attempt a reduction of all phonemic oppositions to the type
we have seen to prevail inside orders.'3 It has for instance been suggested
that the phonemes of consonantal series actually form a more closely knit
pattern than the one which is suggested by a linear presentation. The opposi-
tions in such a series should result from combinations of acute or grave qual-
"'!mth two different degrees of “compactness.” Thereby a close parallel-
established with vocalic patterns, and a considerable reduction
istinctive features would be achieved.

re into a discussion of the advantages or disadvan-
' udies. In diachronic matters it would
parting from a linear conception
honemes of varying degrees of
' mes{p/ It, [cl, and K/, [p/
veness, and /p/—/k/ would be
ically, passages from the /c/
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uch a reduction: see Proceed-
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;}rlllzie/tl?/ tilre /Z type are quite frequent, and so are shifts from /k/ to /c/, but /p/
¢ ept well apart. The frequent shift of [k™] to [p] can not be
adduced to support a close kinship of /p/ and /k/, because [k¥] combines a
dorsal and a labial articulation and [p] can only result from a hardening of
| the l.atter and a release of the former. Generally, a diachronic approach
! Tequires a greater concern with phonetic reality than is possible when we are
1 bent upon reducing the number of distinctive features to a minimum. Even in
a language like French where /k/ has no exact fricative counterpart /x/, and /¥/
no occlusive partner /&/, /§/ can not be said to be the fricative or continuant
counterpart of /k/ because it can not be maintained that a velar fricative
normally tends toward a hushing articulation as a result of its fricative
nature.'! Two phonemes can only be said to belong to the same order if
they both present the local characteristic articulation in exactly the same
form or in forms which deviate from each other only through features which
can be fully accounted for as due to the synchronic influence of a concomitant
articulation: in Arabic the tongue-tip articulation of “emphatic” [t/ takes place
much farther back than that of “non-emphatic” /t/, but the two phonemes still
belong to the same order, because the retracted articulation of /t/ is readily
accounted for as resulting from the concomitant velar or pharyngeal articula-
tion which is the permanent characteristic of modern Arabic “emphasis.” On
the contrary, in a language where /t/ has the normal apical articulation, and
[s| is predorsal, we have no right to include the two of them in the same
“dental” order, because we do not see why a tense fricative counterpart of /t/
‘ ‘have a predorsal and not the same apical articulation. It may, in
ses, be difficult to decide whether two phonemes belong to the same
t, and we have in practice to reckon with borderline cases, but
hould be warned against identifying orders as defined above
ping of the phonemes of a language into the

als, dentals, palatals, and velars.
1iential analysis of phonemes that
umber of distinctive features and
between the seemingly most remote
ay a role in diachronic consider-
cribed as “compact” as opposed
arallel evolutionary trends, as
nore “acute” pronunciation, a
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phenomenon which we find for instance in Anglo-Frisian and Old French.
This might mean that, in such cases, the palatalization of dorsals before front
vowels is not entirely conditioned by the quality of the following vowel as
usually assumed, but also by a general fronting of all dorsal consonantal
articulations whereby post-velars become velars, velars become post-
palatals, and so forth. This “acutization” would of course still have to be
explained, but it is scientifically preferable to operate with one unknown
cause than with several, one for each of the individual changes. It is a fact
h.owever that a presentation of the pattern in terms of orders, series, correla-
tions, and bundles, with its concomitant insistance on the details of phonetic
reality, is as a rule more revealing of evolutionary probabilities.

Since most phonemes actually result from combinations of distinctive
articulations, we may expect that in many cases a change in the performance
of a phoneme will result from a modification of only one of these articula-
tions. If a /t/, characterized by a certain apical and a certain glottal articula-
; tion, is found to change, it may be that only the nature of its apical articula-
tion is affected, or only that of its glottal distinctive feature. A change in the
apical articulation, as for instance a retraction of the tip of the tongue from
the upper teeth toward the alveolas, if it is not in some way connected with
the glottal behavior characteristic of /t/ and the other phonemes of the same
series, will probably affect not only /t/, but all the other phonemes of the
apical .g. [d/ and /n/. Similarly, a change in the glottal articulation
‘as opposed to /d/ will affect not only /t/ but all the
ries, e.g. /p/ and /k/. In other words, it may be
( iculation will change irrespective of the
‘in order to form individual
most varied languages: as a

ted.” it is found that other
ated,” which means

| articulations
probably be
likely to be
articulation
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gation are the
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158 Theory of Sound Change

articulatory features which serve to keep distinct not merely two isolated
phonemes, but two large series or orders will, everything else being equal, be
far more resistant. We have seen that the actual yield of the English /6/—/3/
opposition is extremely low. But this is not what really counts: the feature of
voice supplemented by concomitant differences in articulatory strength,
which distinguishes /3/ from /6/ is also the one which distinguishes /v/ from
Ifl, lz| from /s, [z] from [§/, [¢/ from /[§/ and helps to keep /bl
apart from /p/, /d/ apart from /t/, [g/ apart from /k/. The functional yield of
the opposition of voice to its absence is in English tremendous, and contrib-
utes to the stability of a large section of the consonantal pattern. All this does
not mean of course that the phonetic nature of such an opposition is not
likely to change in the course of time, but that if a change takes place, it is

- less likely to result in a merger than if the opposition were limited to a single
pair.

Apart from the stabilizing influence exerted by the high functional
yield of correlated oppositions, we probably have to reckon with a further
factor of stability resulting from the mere frequency of the articulations
characteristic of series and orders. Linguistic features which recur frequently
in the chain are likely to be learned earlier and remembered better than those
which appear less often. This is obvious in the case of morphological and
lexical elements and syntactic patterns, and should apply to phonemic items
as well. Although we still lack a large body of scientifically observed data

~ relating to the acquisition by children of the most varied phonemic patterns,
- 11; would seem that in general correlated oppositions are acquired earlier than
ated ones. Here again, stability does not mean resistance to
' imitation on the part of the child should not prevent
ng place, and should only prevent mergers.
ppositions as are integrated in a correlation or a
pso facto more stable than the ones between
- between a correlated phoneme and a non-
hat phonemes outside of the integrated pattern
or simplicity’s sake we assume complete fixity
cessant erratic wanderings for non-correlated
lusion that, at some time or other, every one
chance, assume a phonetic shape which will
f some other. Let us, for instance, assume the
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partner, but behaving exactly like /f/, /s/, and /§. There is in the same
1 language a trilled phoneme /r/, normally voiced, which is not integrated
because it has no voiceless counterpart, whose articulation has been shifting
around, and whose range of dispersion includes some non-trilled perform-
ances. A day may come when it will assume a post-velar fricative articulation
which will make it the voiced partner of /x/. It will be integrated in the
correlation which will henceforward appear as

1 f s $ X
J A zZ Z Y
1 and that will be the end of its erratic wanderings. As a matter of fact, there
} certainly is more to this than pure chance, and we have to reckon with some

amount of attraction on the part of the integrated pattern. Let us assume that
the /r/ phoneme was at some time a uvular trill. Pure least effort would
probably result in weakening certain of its performances to sheer friction.
. But friction at the uvular level would not be so very different, both articulato-
rily and acoustically, from the post-velar friction characteristic of /x/. Since
the performances of /1/ are normally voiced, there is no functional resistance
against a merger of the two fricative articulations. The oral articulation of /x/
will exert an attraction on that of /r/ or maybe the reverse. This means that, at
a certain point of time, speakers will no longer take the trouble to keep apart
two minimally distinct articulations whose distinction does not serve any
usef pose. Attraction thus amounts to confusion of two neighboring
ons that have been allowed to drift closer and closer because their
 never distinctive, since they characterize only such phonemes as
TR uished by means of other features.
exerted by a closely knit pattern on marginal phonemes
lling of “holes in the pattern”' (Fr. “cases
This phrase is undoubtedly picturesque, but
ng analysis of the successive pro-
been severely and justly criticized.
harts would be equally dangerous
not rush into structural gaps unless
whether they are attracted depends
rve careful investigation. Further-
‘like a hole on the chart does not
avorable combination of articula-

aa

- useiul o
%

ics, Ann Arbor 1947, 117b.
hor in La phonologie synchronique et
tigue de I'Université de Paris (1938)

Madrid 1950, 80-8 1.

2



160 Theory of Sound C hange

13 tions. Yet it can not be denied that phonemes in groups tend to impose their

, articulatory types upon isolated phonemes. '8

} : In dealing with pattern attraction, it is often tempting to oppose
1nt&=:grated to non-integrated phonemes, but it is more accurate to work with
various de'grees of structural integration. We have first of all to take into
consideration phonemes whose phonic make-up and general behavior are
that o.f an existing series, but which lack the partners that would integrate
them in a correlation, e.g. /k/ in a language with /p/, /t/, [k/, /m/, /n/, but no
Iyl . In such a case we might say that /k/ is ready for integration through the
filling of the [y] gap. In a pattern like

p t k
b d
m n 1

y /k/ is undoubtedly integrated, but less so than Ipl or [t/. It is clear of course
d that we could not speak of “holes in the pattern” unless we reckoned with /k/,

3 in the two preceding examples, as somehow integrated. In a language where
3 an apical /l/ is the only lateral, it may be both theoretically and practically
{ advisable not to place it in the same order as /t/, /d/, or /n/, and to consider it
j as non-integrated. But that language may present geminate consonants whose

frequency is comparable to that of their simple partners in intervocalic
position. Although, in a descriptive study, these geminates would still be
analyzed as successions of two single consonants—so that geminated ¢ would
be /tt/, geminated / /l1l/, and so forth—they would, on account of their
frequency, play a functional role similar to that of single phonemes. We

eminated consonants; /l/ and /1l/ would thus be integrated into a
/ and /tt/ and /n/ and /nn/. But of course /t/ and /n/ would
tegrated 1 /l/ because they would belong to other

tion.

could accordingly be summarized by

m tend to be as fully integrated as

‘means that filling of holes may

egree of integration, but which,

/ integrated. Let us revert to the

stration of this kind of process.

normal length vocalic phonemes of

ttern attraction, see A. Martinet, “The
hilology 5.139. In his pioneering article
2, A. A. Hill uses the term “phonemic
“artial or total phonemic confusion;
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.

Hauteville can be ordered into three series characterized as front-retracted

(li/ type), front-rounded (/ii/ type), back-rounded (/u/ type), with four orders
(or degrees of aperture) which we can designate as 1, 2, 3, and 4. The fourth
order presents only one phoneme, /a/, in which front-back and retracted-
rounded oppositions are neutralized. All these phonemes further enter a
correlation composed of one nasalized and one non-nasalized series. The
phonemf:s of the nasalized series are fewer than those of the non-nasalized
one, which is frequently the case in similar patterns. Only the more open
o.rdefs present nasal phonemes. This results from the fact that nasal articula-
FIOII is detrimental to the clarity of the concomitant oral articulation since it
implies that part of the air escapes through the nose and is thus lost for the
oral cavity proper. Yet the wider the oral aperture, the more air will flow
through it, so that open nasal vowels are likely to be more distinct than close
ones. This may account for a frequently observed tendency for nasal vowel
phonemes to become more and more open.
Before the shift, the two patterns, oral and nasal, must have been

1 I 1 u u

v 2 e o] 0 €
3 £ £y
4 a a

two gaps in oral order no. 3, to wit [ce] and [o]. The [ce] gap is
mch patterns and may be easily accounted for: for a relatively
rture, it is more difficult to distinguish between retraction

hps The comparative rarity of /ee/ as a distinct
to ulatory and acoustic factors as those
phoneme for order no. 4. There are
he two most open orders. Since
ture but also of depth, it is
d to neglect the difference
in the rest of the oral
and back articulation,
s [a/ passed from middle
| only three degrees of

'C;ff':s 3 than between | and

o
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me at the front than at
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162 Theory of Sound Change

the back; among nasal phonemes, /&/ was less fully integrated than /&/ or /3/
since it was the only unit to combine nasality with aperture no. 2. We have
seen that speakers would tend to open nasal vowels, and therefore /e/ was
exerting a pressure downward. In the frame of the nasal pattern, /&/ could not
become more open without threatening to impinge upon the domain of /3/,
which in its turn could hardly shift toward the back because of the proximity
of /5/; /€] was thus squeezed between the gradually opening /&/ and the
resistance of its more open and back congeners. Random weakly nasalized
deviations of /&/ were apt to be favored since there no longer was any [g/
in the pattern. Eventually /&/ was totally denasalized, and /&/ could occupy
its former position. The resulting situation is actually attested in dialects
spoken a few miles from Hauteville where the pattern may be represented

- as follows:
| 1 u u
2 c 0 0
R (] (o0 B S
4 & a a

Here, a fourth degree of aperture has reassumed phonemic relevance, but
only in the front series; at the back, aperture no. 3 is only represented by
contextual variants of the /a/ phoneme. At Hauteville, all the allophones of
/al have passed to [o], and /=/ has shifted back to middle position, hence:

a a

much more complete integration than the original one.
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These are many questions which require separate answers. First, what
we have presented of the modern Hauteville pattern looks perfectly harmoni-
ous, but so much harmony may actually involve some strain on the physio-
7 logical la.ltitudes: the usage of certain speakers would seem to indicate that the
] back series, with its four phonemes, is somewhat too crowded, and this could
3 be a germ of instability .19 Second, we have left out the short vowel phonemes
: vyhose pattern shows clear signs of disintegration,2?and if the dialect were to
| live, WE OI OUr SuCcessors might probably witness a total reshuffling of the
vocah_c pattern which might be necessitated by a dephonemicization of
: quantitative differences. Completely harmonious patterns are probably never
reached, and even if one were found which would seem to stand close to
structural perfection, it would be at the service of a language which, like all
languages, would be used for the expression of changing needs. These needs,
acting through syntax, lexicon, morphology, tempo, intonation, and others,
would ultimately manage to destroy the beautiful phonological balance.
Third, languages do not evolve in ivory towers. The Hauteville dialect for
instance has, for centuries, been spoken by an increasing number of bilin-
guals whose medium of inter-regional communication and intellectual ex-
pression is French. Before that time, it was a local variety of a larger dialectal
unit whose most prominent and prestige-endowed users were bilinguals, also
with French as a medium of wider communication. Even before French was
actually spoken in the region by the leaders of the community, a number of
linguistic features of all sorts, phonological as well as others, must have
seeped through chains of contiguous forms of speech all the way from
Northern France, politically dominant since the rise of the Frankish empire.
 Dominant cultural languages do not necessarily preserve the integrity of their
| s better than local patois when they spread over large heterogeneous
ome the linguistic mediums of whole nations.
unts for the never-ceasing phonological fermentation that
verywhere. There will always be holes in
to fill them. New series and new orders will
al reshufflings or from the coalescence of
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| illustration of the ways through which a new phonemic type can expand by
. :;)Sr:lvlzge;g; thglgomet varied elerpentszlf the ﬁrst hu§hing .units must have
| et ) [.a escence of apical ‘artlf:ulatlofxs with nelghborn}g newly
, : lanc 1], hence word-medial /&/ and /3/; the corresponding holes
e in the woyd—ln}tlal pattern must have been filled mainly by borrowings from
n?lghbormg dialects. Word-initially the voiced hushing phoneme (probably
[£]) was normally a reflex of Vulgar Latin yod, but intervocalic yod was
4 never modified, and the corresponding hole in the word-medial pattern was
3 filled by early Romance /1Y/ passing to [z]. This rather startling treatment
‘ can be understood only if we keep in mind that geminated (at that time
probz_ibly just strong) [ was tending toward its modern [1¥] reflex, and was
exerting a pressure upon earlier /17/.

This Castilian process further affords a welcome illustration of what we
might call the action of a phonemic catalyst. We have so far assumed that
functional yield, even if it were practically nil, would act as a deterrent
against merger. But if the opposition in question is between a fully integrated
phoneme and one that is not, or upon which some phonemic pressure is being
exerted, a minimal functional yield will not act as a deterrent and, on the
contrary, an articulatory attraction is likely to take place. In simpler, less
technical terms, if a well-integrated phoneme is extremely rare, it may attract
" a not so well integrated neighboring unit. In the case of early Castilian there
g must have been a few words in which the [zj] cluster was preserved, having
escaped the metathesis whereby BASIUM became beso, these rare [zi] clusters
naturally yielded [Z] as in frijuelo from PHASEOLUM.?? This new /2/ phoneme
‘occurring word medially was well integrated in an order which presented,
: r, word medial /¢/ and /§/. But the instances of this phoneme were so
clude any homonymic conflict if what had been /1¥/ merged with
| was being unintegrated by the pressure of a former /1l/, must
d by /z/. Attraction, as we have presented it before, results
1 of twc ulations when concomitant articulations
ty. In the case of a catalyst we have the
ulations when this does not actually
unctionally the two phenomena are
y economy without any impair-

A s i, b s A e ot i Aol

nic integration stems from the
combination of the most varied

ts,” 135-136, 140-141.

X
4\‘

istorica espanola, Madrid 1951, 103,




Function, Structure, and Sound Change 165

articulations. The articulations themselves may conflict if they involve neigh-
boring organs. But, more often, the incompatibility will be acoustic, 1.e.
hearers will find it difficult to perceive a difference between various combina-
tions of the same type, at least in ordinary speech conditions.

We have, in what precedes, indicated in several occasions how some
physiological necessities may counteract phonemic integration. We have
pointed out that vocalic correlations are quite generally much better repre-
sented in the higher than in the lower orders: /ce/ as a phoneme is probably
rarer than /3/ or [ii/; patterns with three series (e.g. of the /i/, [i/, and [u/
types) practically never keep these three series distinct for the lower order,
which is easily accounted for by pointing out that, with maximally open jaws,
the lips will be automatically retracted, and that it will become difficult to
distinguish between a front and a back oral cavity. The difference of aperture
between [0o] and [u] will be smaller than that between [e] and
[i]. although it corresponds to the same maxillary angle. From the point of
view of the speaker who has to control the play of his muscles, the proportion
[o]l:[u] = [e]:[i] will be correct; but acoustically the distinction
between [e] and [i] will be clearer than that between [0] and
[u]. For the same number of phonemes in the front and in the back series the
1 margins of security will be narrower at the back than at the front, and this
may partially account for diverging comportments of the two series. We have
also seen that concomitant nasalization affects the clarity of vocalic articula-
tions, which means that there are articulatory combinations which are acous-
mﬂy good, and others which are not so good.

xemes were not of phonic nature but resulted e.g. from combina-
or instance, instead of being, say, voiceless and bilabial,
a ng the Stars and Stripes and the Umon Jack along

rd could easily be
e performed as de-
erformed as sounds.
ry is imposed upon
lic and consonantal
e always organized
gree with Jakobson
ame for vowels and
onstant parallelism
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between the two patterns: Czech would have a quadrangular consonantal
system and a triangular vocalic one:

t p i u
e k a

and Finnish just the reverse:

t p i u
k x a

' The necessity of alternating, in the spoken chain, between closed and

a language into one closely-knit pattern: the opposition of voice to its
absence plays a great role in consonantal matters; with vowels, on the
contrary, voice is almost indispensable and therefore phonemically irrele-
vant. Some distinctive features can be found to characterize both vowels and
consonants, but not too easily in the same language. Palatalization of conso-
‘ nants and front vowel articulation may be conceived as the same feature,
with whatever actual difference that may exist being determined by concomi-
tant vocalic or consonantal features; but where, as in Russian, we might

consonants enter a correlation of palatalization, the vowel series will actually
- be distinguished by the play of the lips: Russian i’ is frequently pronounced
. fm: back in the mouth, and /u/ may, in certain contexts, be performed as [U].
dic s T of nasality is interesting since it will combine with both
vocalic articulations, but not equally favorably with all
vels: most languages distinguish /b/ and/or /p/ from /m/,
s probably about as frequent as its non-nasal
[yl as a distinct phoneme is rarer than /g/ and /k/,
ncy of the two velar articulations to conflict.
onemes are extremely rare since friction re-
not be obtained if the air is allowed to flow
e. The rarity of liquid nasals can be accounted for
We have already seen that, for similar reasons,
open than with closed vocalic articulations;
e never so clear as oral ones, and this should
uency and instability as phonemic units. With
shows that nasalization as such is easily per-
[n] are clearly exploded, the place of oral
with difficulty, as shown by the frequent
ts in syllable final position where they are

open articulatory complexes, which naturally result from the combination of
different types of articulation, opposes the integration of all the phonemes of

believe that the two coexist, more careful observation will often show that if
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afssaix?glated to the following consonant and, if word final, merged into [n] or
n].2
All this means of course that there will be gaps in patterns which are
not likely ever to be filled, or if they are, only as a result of a fairly
exceptional concurrence of circumstances. The phonemes characterized by
acoustically or articulatorily unfavorable combinations will, everything else
being equal, be less stable than others combining features with a high degree
of compatibility. Orders and correlations will tend to expand as far as human
physiology, and certain conditions inherent to the specific language, will
permit. To an original /m, n/ nasal series a /fi/ is added in Vulgar Latin when
1 a palatal order is formed. In Germanic a tendency to simplify the clusters of
i nasal and homorganic oral stop (cf. the discrepancy between the spelling and
the pronunciation of Eng. lamb, comb; Danish has gone farthest with its
mute d in land) has resulted in the phonemicization of the dorsal nasal [g];
! the same phenomenon is found in Sanskrit as a result of the reduction of all
final consonant clusters to one phoneme, hence /n/ + dorsal > /y/. A general
i weakening of implosion is likely to yield a whole pattern of nasal vowels. In
i all these cases, we can hardly speak of filling of holes since the appearance of
the new phoneme or phonemes is obviously determined by trends which have
nothing to do with pattern attraction. In most of these shifts the main factor
probably was least effort, which was allowed to play in certain domains
where communicative needs offered little resistance and in the frame of
~ certain prosodic situations involving a specific nature of accent and a given
~_ pattern of syllabification.
. Linguistic evolution in general can be conceived of as regulated by the
manent antinomy between the expressive needs of man and his tendency
e his  and physical exertions to a minimum. On the plane of
ery lang age community will have to strike a balance
toward more numerous, more specific, and less
ia which favors fewer, more general, and
e all the time, but expressive needs will
alance will vary in the course of time.
h would entail more exertion than the
ill be checked. Inertia, when felt to be
s felt to be the legitimate interests of the
nished. Linguistic behavior will thus be
e “Principle of least effort,”24 phrase
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which we would rather replace by the simple word “economy”25.

Llpgulstic economy is ultimately responsible for the very existence of
phonemic articulation: the inertia of the organs involved in the production
and reception of speech phenomena makes it impossible for any normal
huma_n vocal language to afford a specific homogeneous and distinctive
phonic product for every linguistic sign. Yet communication requires distinct
expression for each. A satisfactory balance is reached by limiting to a few
dozens the number of specific and distinctive expressive units, the phonemes,
and by combining them successively into distinct signifiers. Economy is
further achieved by making these units result from combinations of non-
successive phonic features, but of course only such combinations as will best
serve communicative purposes. We find here an antinomy between what we
4 have called the trend toward phonemic integration and the inertia and
asymmetry of the organs opposing the inclusion of all phonemes into a
g theoretically perfect, immutable pattern. When a vocalic pattern presents
four phonemically relevant degrees of aperture in the front series, phonemic

integration will tend to preserve or produce four relevant degrees of aperture
in the back series. When the vocalic structure of Classical Latin with its three
relevant degrees of aperture eked out by a quantitative distinction was, by
elimination of the latter, reorganized into a four order pattern, in most of the
Romania the reshuffling followed the same procedure in the front and at the
back. But for the same number of phonemes in the two series the asymmetry
of the organs entailed narrower margins of security in the back series. The
mutual pressure could be relieved by diphthongization of the phonemes of
one order or more. But in such a case diphthongization resulting from a
) al increase or decrease of the maxillary angle in the course of the
of the vowel would not be restricted to the back series but would

speech organs is also clear in the case of
we think of the obvious restrictions to the
t also in the course of certain wholesale
t some orders proceed more rapidly than
ng will as a rule decisively affect bilabials
ntly weakened to [h] or zero where [t/
affecting strongly articulated consonants is
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likely to act more rapidly on the phonemes of the apical order, as seen for
instance in Modern Danish where, of the three energetically articulated
aspirates, /t/ is the first to show unmistakable signs of affrication.?”
A full awareness of the existence of this asymmetry will, in many cases,
help to account for such changes as seen only to affect a single phoneme. It
will make clear that this seemingly isolated change is, in fact, the outcome of
a general trend, variously warped by specific conditions, hastened if these are
favorable, delayed if they are not: a general articulatory strengthening acting
upon a series of spirants may change a [p] into [t], but will never change an
[f] into a stop, and will simply make the articulation of [s] more energetic;
[y] may remain a spirant when [8] is made an occlusive, whereas [B6] becomes
a stop in strong (e.g. initial) positions but remains a spirant elsewhere.?8
In combination with the various factors considered above, asymmetry
should go a long way toward accounting for most of the phenomena which
could be described as local modifications or reorganizations of phonemic
patterns. When, in such matters, we find two sections of the same language
community striking out into different phonological paths, we shall find, as a
rule, that both courses had their functional, structural, and physiological
justifications, and that the factors responsible for the divergence must have
been such imponderables as will always escape scientific scrutiny when

behavior is involved.
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Among the possible factors in such changes we shall distinguish be-
tween internal and external ones. By internal factors, we mean here the
influences exerted upon the pattern of phonemes by those sections of the
linguistic structure we have not so far considered, namely the complex of
prosodic, “suprasegmental,” features, and the system or systems of meaning-
; ful elements. Among external factors, we should distinguish between the
influences exerted by other linguistic structures, those of other dialects of the
same language or of other languages, and the fairly mysterious non-linguistic
factors whose importance may well have been grossly exaggerated by our
predecessors. We can not deal here with the influence of other linguistic
structures.? Let it suffice to say that they would deserve to be taken into
consideration far more than has generally been done so far.

One would have a right to object to our separating, in the present
survey, prosodic from phonematic features. It can indeed not be denied that,
at least in some languages, suprasegmental features can be arranged into
patterns very similar to those we have established for phonemes. For in-
stance, the tones of many south-eastern Asiatic languages could be grouped
into orders and series just like the phonemes of the same languages. Most of
what we have said above about the comportment of phoneme patterns would
apply just as well to such tone patterns. The function of these tones is
distinctive like that of phonemes, and the mutual diachronic relations they
entertain with the phoneme patterns must be of the same type as those
between different sections of such patterns. Accent, which can be defined as
prominence given to one syllable in the word, or whatever meaningful unit
has prosodic relevance, may at times assume some distinctive function,
particularly when it is found to appear in two or more phonemically distinct
. types. These two or more distinct types may pattern in very much the same

vay a roper, their difference being generally one of pitch or melody.
y exert distinctive function, prosodic features have, from a
‘be considered together with the purely distinctive
1 into phonemes. They form with vowels and
1 classes of distinctive units. We have, in what
ite tendency to avoid the use, in the same
for both consonants and vowels. In a similar
tance, prosodic intensity, if distinctive, usually
levant vocalic intensity manifested under the form

e —

ion of accent as such is not distinctive. When it

f Old Spanish Sibilants,” generally, and 152-156 in par-
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place in the unit it characterizes is not predetermined by the phonematic
1 make-up of that unit, it may occasionally evince some sort of distinctive
power (cf.,, e.g. Sp. cdrtes—cortés). But this is normally a by-product. Accent
1s really there to characterize and localize the word (or a certain type of
morpheme or phrase) in the spoken context. If the localization is approxi-
mate, its function has been called culminative. If it is accurate, its function is
demarcative. The true function of accent is less clear in languages where it is
a traditional feature than where a new accentual pattern is being developed at
the expense of tradition. In contemporary French, for instance, the weak
traditional phrase-final accent seems to be increasingly overshadowed by
; what has been called the accent of insistence. This accent has two concurrent
: forms, an emotional and an intellectual one. The former is usually character-
i ized by stressing and lengthening of the first consonant of the word, the latter
: by some prominence given to the first syllable. Formally, the two varieties
g are clearly distinct only in words beginning with a vowel (im’possible vs.
i “impossible), and, even then, emotional accent can be heard on the first

N S
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syllable (c’est 'impossible).3! In what could be dubbed “didactic style,” first
syllable prominence is widely prevalent and its function is clearly demarca-
tive; by setting individual words apart from the context, it gives a bolder
relief to the successive articulations of thought. The functional difference
between phonemes and such an accent is obvious: phonemes contribute only
indirectly to the expression of the semantic contents of language, and there-
fore the expressive needs of man will as a rule affect phonemes only through
devious channels; this still optional accent is an immediate reflex of these
expressive needs; its intensity will vary from one utterance to another and
mirror exactly the communicative purposes of the speaker. Such an accent is

nguistic in the narrow sense of the word because its existence is determined
erlted convention, but its arbitrariness is highly limited in the sense
been accepted in principle by a community, the details of its

ed by what we may call psychological factors. Even
stabxhzed and has ceased to be optional, it will
nsity whereby meaning will be conveyed

cent applies largely to all the prosodic
intonation. In many languages, an
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e been discounted, prosodic features
istic plane as meaningful units, and,
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umlaut phenomenon illustrates most clearly how processes that originally
ii“fflfé glﬁgﬁzﬁ"ll;c units in the spoken chain, lead eventually to a reorganization
pattern. The prominence of a syllable can only be achieved at

the expense of the other syllables of the word; as stress increases in one part
of the word, the other parts become more weakly articulated, hence blurring
of vocalic distinction and, frequently, syncope. This, in itself, does not affect
the inventory of the phonemes, only their distribution. In many cases, this
would be expected to result in the elimination of a large number of useful
distinctions; OHG scono and sconi would have merged into *scon, if speak-
ers had not unconsciously favored in the second form such deviations of /o/ as
were determined by a tendency to anticipate the front articulation of /if;
hence, of course, the eventual split of /6/ into [o/ and [5] attested in German
schon and schon. This shows how the phoneme pattern can be made to
expand when the average number of phonemes per word is diminishing, and
how, more generally, demarcative needs can enlarge the phoneme inventory

‘ and lead to a reshaping of the system.

» - But of course the well-known umlaut process is only one way, among
ers, whereby prosodic non-distinctive features can affect the pho-
rn. This, a central problem of diachronic linguistics, should
attention than has been granted to it so far, since prosodic
channel through which the varying communica-

oy with which stressed syllables are pro-
other. Stress is, for instance, decidedly
ly weaker in standard [talian than in
n, show close contact of stressed short
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‘ at least, this seems highly doubtful.
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tive needs of speech communities can influence the pattern of distinctive

features. As factors of phonological changes, prosodic features are extremely
powerful precisely because they are immediate responses to the needs of
expression. The speaker of Modern French who makes an extensive use of
optional initial accent is prompted to do so by a desire to make his statements
as c}ear and convincing as possible. How could he imagine that he may be
paving the way toward the establishment of initial stress as an automatic
feature of the language, which may eventually result in blurrings, mergers,
and syncopes? We do not mean hereby that the phonetic trends launched by,
‘ say, a strong stress accent will develop blindly, ruthlessly destroying any
piece of linguistic machinery that happens to be in their way. If the vocalism
of unstressed endings plays in the economy of the language too important a
role to be wiped out, speakers may be induced to save some of their
articulatory energy for the final syllable of every word. When, as it seems,
prehistoric Latin developed a word initial stress, wide-spread blurring of
vocalic timbres took place in medial syllables, but final syllables, in which lay
the expression of most morphological categories, were hardly affected. Ata
much later period, when the language had extensively weakened its adverbs
into mere grammatical tools, a new onslaught of prosodic intensity resulted
in the wholesale massacre of a declensional pattern which by that time must
have become a burden rather than a real help.

In this rapid survey of the ways through which communicative needs
influence the phoneme pattern, we should of course mention again the
ned role of the functional yield of oppositions. But, by the side of this
it would remain to be seen whether the necessities of
in some cases, be directly instrumental in enlarging

yneme pattern. If some phonemically relevant fea-
to be the frequent mark of a morphologi-
imagined that speakers would be
s and extend it beyond those
ald normally expect to find it?
exactly this type of action,
ected range under the
alternations; most
ong and weak units;
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trong-weak opposition
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cally “strong” [b] alternating with /v/ and morphologically weak [b] alter-
nating with /p/. As a result, we have today to reckon with two b phonemes:
a strong b transcribed /bb/ which Breton speakers tend to unvoice and
which they have in consequence some difficulty in keeping apart from /p/,
and a weak fully voiced /b/. The distinction is widely neutralized, or rather
it has only got a foothold in a very specific position, namely word initially
within an utterance if the last phoneme of the preceding word is a vowel.33

This last illustration and the preceding suggestions should by no means
be conceived of as exhausting all possibilities of direct diachronic influence
of one of the linguistic planes upon the other. Neither in this final section nor
in the previous parts of this study has there been any attempt at being
exhaustive. A complete functional and structural theory of phonological
evolution will have to be based upon a much larger body of structurally sifted
material than is available to date. The justification for the sketchy and
tentative outline which has been presented here is that it may incite diachron-
ically inclined linguists to utilize in their investigations some of the conclu-
sions arrived at after two decades of phonemic research.

sme consonantique du breton, Rennes 1951, 63-65.
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