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Foreword

We are pleased to present lhis monograph as the ninth in the series
Linguistic inquiry Monographs. These monographs will prosent new and
original research beyond the scope of the wrlicte. DBecause of their
originalily it is hoped that they will benefit our field by bringing to it

perspectives that will stimulate further research and insight.

Originally published in a limited edition, the  Linguistic Inquiry
Monograph series is now avaifable on a much wider scale. This change is
due to the great inlerest engendered by the series and the needs of a
growing readership. The editors wish to thank the readers for their support

and walcome suggeslions about future directions the series might take.

Samuel Jay Keyser

for the Editorial Board
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Chapter 1: Overview

Until very recently, generative phonelogy was premised on the notion
that phonologica! represenlation consists of linear strings of segments with
no hierarchical organization other than thai provided by synlactic phrase
structure. In particular, the nolion syllable was thought 1o play no sole in
phonological organization. However, there has been increasing evidence
thal the exclusion of the syllable is a serious omission in generative
phonology and that many phonological rules ohly receive appropriate
formulation in terms of 1his notion. As 4 consequence some generative
phionolegisls have praposcd to integrate the syllable inlo revised versions of

phonological theory.

What considerations have motivated the renewed interest in the
syllable in current generative phonology?  In our view, inngvations in
scienlific theories involve two factors. The first is e identificalion of
serious empirical inadequacies in the current research paradigm. The
second is the perhaps independent development of new models which offer
the possibility of beating well-known problems from a new perspective. In
fact, both of these conditions have been fullilled in the recent history of

phonology.

One of the first examples of the empirical inadequacies of linear
systoms ol generative phonology stemmed from the need to recognize a
distinction between "weak" and “strong” ctuslers in the system of English
stress (Chomsky and Halle 1968). In tering of the standard model of
phonology, this distinction could not be derivid directly from properties of
formal phonological representation. Hence, Chomsky and Halle provided an
informal, "unofflicial" characterization of this distinction, defining it in lerms
" of cortain sets of substrings particular to English. In terms of this approach,

the distinction between "weak” and “strong” clusters was an arbitrary
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property of English phonology.! Moreover, this distinction could not he
relaled 1o the configurations which were involved in other rules of English
phonology. For example, one would have to define different and equalty
arbitrary configurations to characterize the environment of such rules as flap
formation, glotlalization, 1-deletion, and the like (see Kahn 1976). it is
apparent thal such an approach, if extended to olher languagoes, would give
an overly generous margin of freedom to the phonologist attempling to
discover the signilicant generalizalions gaverning the language under

investigation.

With regard to the second point, work by Williams (1978), Goldsmith
{(1974,1976}, Liberman (1975), Liberman and Prince (1977) and olhers in
entirely independent areas of phonology led to the developmentt of models in
which certain properties of ulterances, such as tone and siress, wera
represented in lerms of features or fealure configurations extracled from the
linear string “of phonemes and arrayed  on  independent levels of
representation, Given lhe ability of such approaches to provide satisfactory
solutions to problems that hae previously proven intractable, it was natural
and appropriate that phonolagisls should consider the possibility of

extending these approaches to new problem areas.

Under the stimulus of such work, several phonoiogists have ¢lfered
compeiling arguments for recognizing the syilable as a hierarchical unit in
phonological representation. Important recent contribulions include those
of Kahn (1978), Selkirk {1978), McCarthy (1878a), Kiparsky {1979), Haile and
Vergnaud (1979) and Leben (1880), among others. Despite widespread
agreement on the basic approach, however, there is considerable

divergence of opinion as to the nature of the hierarchical slructure required.

1. “This prohlem was noted by Chomsky and Halle (1968} (theniselves, They commenled o it
as tollows: "We recall that we wore forced to include the "weak clusler™ option not enly in the
Main Stress ftule and Tensing Rules, but also in the Auxiliary Reduction Rule... As noled, this
repedition indicates that we have failed to caplure important properties of strony and weak
clusiers and thus points 1o a defect in our theary Lhat marits furllies attentinn, ™ (1241, fo. 3},

Clements and Keyser

Fundamental questions that remain 1o be answered include the tollowing.
How many liers or levels of representation are involved belween ihe root
nade of the syllable and the terminal segments that it dominates? Is there a
fixed number of such tiers or are they in principle unbounded? Are syliable
lrees binary branching or n-ary branching? Are the nodes of hierarchical
trecs labelled? If 50, what are the appropriate calegories? How are entities
of the several tiers related to one ancther? Along vihat parameters may

; i . o 1 res?
languages vary in their selection ol allernative syllable structures?

Our point of depatture in the present work is the hierarchical theory of
the sy'llable introduced by Kahn in his influential thesis Syllable-based

Generalizations in English Phonology (1976). in this study Kahn proposed to

exlend the notion ol phonological representation assumed in such works as

Chomsky and Halle's The Sound Pattern of English (1968) by introducing a

new lier of representalion involving strings of the symbol §, representing the
node "syllable". These nodes are linked to segments {single column feature
matrices) by associalion fnes of the type proposed in aulesegmental
phonology. Each maximal scquence of segments dominaled hy a singie

node S constitutes a syllable, as shown in the following representation of lhe

Figuro 1

Certain properlies can be extracted from this mode of representation. First,
by counting the number of §'s on the upper tier, we see that ihe word

i ables £ at the three
Jennifer consists of three syllables. Moreover, we know th:

i 3t nces dqen, nif and fr.
wilables in guestion consist (Jf‘ khe’seqqe_ en, [
f:'{f;:}A ‘i’;} ?f..u_f"u. "5 ’ki-&MMce’J'i_da&o_ 2 {\@-J«ﬂ.& {R’g?{i
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Clements and Keyser 4

ambisyllabic in the sense that they are dominated by two clements of the

upper tier. Thus, in Jennifer the n and the f are both characterized as

ambisyilabic.

Kahn's work provided a convincing demonstration of the theoretical
advantages of recognizing the syllable as a hierarchical unit. In particular,
he showed that a number of productive, low-level processes in English
phonology interact with each other in inlricate ways that resolved
themselves into a small number of simple statements. e clearly
demonstrated that linear alternatives were inherently incapahle of giving

equally salisfactory results.

Not unexpectedly, there were a numbor of issues which remained
unresolved in this  ground-breaking thesis. For example, Kahn’s
specification of the English syllabic failed to provide a characterization of
the notions "possibile initial cluster™ and “possible final cluster”. Kahn's
assumption lh.ut the set of syllable initial clusters was coexlensive with the
set of word initial clusters was incorrect as a universal claim. Further, his
theory did not specily the point -in phonological derivations where
syllable-building rules firat apply.  Recent research, moreover, has
suggested' that there is need not only lo build syllables but also to rebuild
them atJater points in a derivation, following the operation of certain kinds of
rules such as vowel deletion and vowel epenlhesis; Kalin, of course, had no
occasion to consider resyllabilication since the phenomena he examined did
nol motivale such processes.  Finally, Kahn's hierarchical mode  of
represenlalion was insulliciently rich in that it did not distinguish syllable
peaks from marginal elements. For example, consider a syllable consisting
of the sequence /rl/, a possible representation of the IEnglish word carl. In
Kahn's made of representation, lhese two segments are dominated by a
single node 8. Itis impossible to tell from the tree conliguration alone that it
is the r rather than the | that constilutes the syllable peak. In order to make

such distinctions, Kahn assigned the fealure ! +syllabic] to one torminal
elpasnnd Glf‘ -‘—@“{k }qﬂ'sﬁﬁe ﬂf-’tff rfiuz ,ﬁacﬁ‘« 0, lr"-.-!-:}@m&.c‘f o ﬁ.@ gl { o ¢

PPN RO A
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as a nun'ﬂ'j.er of phoneticians have pointed out, syllabicity 15 not an intringic
characleristic of segmenls but rather involves the relalionship between a
segment and its neighbors on either side. In accord with this fact, it might be
proposed that the syltabicily or non-syllabicity of a segment is more aptly

characterized in lerms of ils position in a syllable tree.

One poinl on which there has been a convergence of opinion in the
more recent literature is that in a more highly enriched theory of the syllable,
syllable trees are binary branching. Earlier we raised the gueslion of the
number of levels that intervene between the segment and the rool node.
The binary branching theory hotds that lhére is no upper limit on the number
of such levels. Rather, the depth of branching is determined by the number

of terminal clements in the syillable.

Although we are convinced that more struciure must be posiulated
than Kahn was willing to recognize, it proves hard to metivate the rich
structure required under the binary branching tree hyputhesis. In particular,
less constrained versions of this hypothesis present the language learner
with the problem of selecting among a variety of possible branching
struclures for the syllable structures of his or her language. For example,
consider a syliable of the form CV. Itis'clear by inspection thal there is only
one possible tree that can be constructed over this string. The choice of
alternatives increases with strings of the lengih CVC, where the number of

possible binary trees is two. [f {he stri lng contains four segiments as in CVCC,

the number of possible trees increases to five:
Figure 2

/A/\A\/A/&\

CV(,C ¢ cvcec
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A string ol five segiments as in CCVCC can accommodate 14 different binary
branching trees; a string of six segments will accommodale 42, seven
segmenls yield 132; eight segments vield 4689; nine segments yield 1430; ten
“segments yield 4862 and so on.? It is clear that an unconslrained binary
branching theory provides a far greater numbar of possible trees than are
ever utilized in natural language. The conclusion that one is led 1o is thal the
theory is, from this point of view, in need of substantive constraint. Notice,
however, that any such constraint must be stipulated in the theory. There
has been no agreement in the literature 1o date as 1o the nature of the

appropriale stipulations.

Anolher problem arises when we consider how the distinction between
“heavy" and “light” syllables should be characterized in terms of binary
branching trees. {t has long been noted that in many languages, prosodic
rules treat alike syllables conlaining the following sequences: V: {long
vowel), VG (diphthong), VC (short vowel plus consonant). Such heavy
syllables contrast with lighl syllables, which end in single short vowels (cf.
Kurylowicz 1948). In syslems of lhis type, for example, the hypothelical
syllable [pa:] would be prosodically equivalent to the syllable [pam]. n order
to express this equivalence a binary branching theory might propose the

lollowing representations:®

2. This series conslitutes what is known to malhematicians a5 a Calalan sedies, The funclion
which determines his series has been worked ould independently by Joba Goldsmith anid by
George Boolos, to whom we express our Uanks, For a discussion of this series in lerms of
meposilional phrase attachment and conjunction in L:nglish, see Martin, Churcly and Patil
(1981). See, atso, Church and Patil (18982).

3. Such representations are discussed in Kiparsky (1981) and in Ingria (1980). We know of ho
allernalive proposals for providing unitary characterizations of heavy syllables in universal
phonotogy. See, however, Sefkirk {1980} for a somewhal different proposal Tor English and
Ulanris (18963} for an allemalive proposal for Spanish.

Clements and iKeyser

Figure 3
a [¢3 b. [
: //ji\\
W S W S W
| A% I |
p a. p a n

The eguivalence of these lwo syllable ty;ies is expressed at the levei of
hierarchical structure where, in each case, the S dominated by the root node
dominates the sequence SW. Given this identity, one wouid expect the
refevanlt terminal sequences in (3) to behave alike with respect to
phonoiogic-al rules sensitive 1o syllable weight, a prediction which is, in fact,
correct, as noted above.

But consider now longer syllables, similar to those above but with a

consonant added to the right:

Figure 4
b. g
a, G
N '.if’//\%
A A
S W 5

T
\/3/\“, s/\w

[pa:pl [pamp]

Here, too, the tree caplures the struclural equivalence of the terminal

substrings [a:p] and [amp]: both are exhauslively dominated by an S which is

of )
fonencidintohs darainatad by tha eant nodla™s 2wl
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SW. However, notice that there is a difference between the long vowel in
(42} and that in (3a). In (3a), the lang vowel {«] is a single constituent
immediately dominated by lhe sequence SW. Consequently, it is described
as a single unit that occupies successively strong and weak positions in
syllable structure. In (4), on the ather hand, the long vowel [a:] is no longer a
SW. Thus, the same terminal sequence is treated as having two distinct
structures depending upon whether or not it is final in the syllable. A theory
characterizing long vowels as in (3a) and (4a) claims that such vowels might
exhibit phonologically different behavior purely by virtue of their dillerent
hierarchical structure. To the best of our knowledge no examples of such a
distinction exist. Similarly, we know of no evidence that the terminal strings
lam] of (8b) and (4b) behave dilferently by virtue of their different
hierarchical structure. This suggests that an adequate phonological lheory
should provide a unilorm characterization of Yie notions "heavy" and "light"

syllable.

In this sludy we wish to explore a new approach lo the syllable. In this

theory, which minimally extends the framework of Kahn (1976), we introduce .

a third lier in syllable representation which mediates belween the syllable

tier and the segmental tier and which we call the CV-tier, In this approach

tigure 5

o [+ 13
_//\;\\\.v.//]\ /’!\

C v ¢veceve
AT
3 € 8 1 f p

The elements of the CV-tier distinguish between syllable peaks and syllable

non-peaks (or syllable margins). Specifically, any scgiment dominated by V

is interprated as a svitable nenle

it anu apnmant Aamicintarl Al b £ e
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interpreted as a non-peak.  Thus in (5), the terminal clements [e, 1, ]
conslilute syllable peaks; the remaining elements are non-peaks. Given this
account of syliabicity, the old feature [ - syllabic| can be dispensed wilh.4
Since the major thrust of the present work is 1o motivate the CV-lier in
phonological theory, we leave more detailed discussion of its character unlil
later.  Here, however, we note that the hranching relationships between
adjacent levels in this theory may not only be one-to-many, but also

many-to-one, as shown in {5).

The notion of the CV-tier is not a new one in phonelogy. In traditional
and structuralist theories, canonic consfraints on the structure of certain
units were frequently formulaled in terms of slrings of the abstract units C
and V; for an early statement see Hockett (1947). Similarly, the conception
of the syllable developed in Abercrombie (1967) draws heavily upon
statements involving these units. What is different about the status of C and
V units in the present theory is that they are regarded not as variables
belonging exclusively to the vocabulary of phonological description, but as
entities of forial phonological representation separate from consonants and
vowels and arrayed on independent lines or tiers as shown in (8). The
uselulness of such units in phonological representation was first suggested
in work by Thriinsson (1978) on lcelandic preaspiration and Menn {1977,
1978} on child language acquisition. However, it was in lhe gquile
independent work of McCarthy on Semitic word formation (1979h, 1981, in
press) that the place of these units in linguistic theory was most thoroughly
established. Our work, as will be apparent, is greatly indebled to McCarthy's

careful and persuasive studies, which have been complemented by the work

4. Notice thal once we have eliminated he fealure [+ syllabic], vowels and glides are
distinguished only by whether ey are dominated by € or ¥ on the CV-tier. For further
frealment of this matier see Chapter 4, and especially section 4.3.5.

Obwiously the etimination of the feature { +syblabic] will have imporlant consequences for
fealuwre theory,  In particular, if will impinge upon lamiliar accounts of French consonant
truncalion and laison which have been ciled as evidence for e feature [+ syltabic] (cf,
Chomsky and Halle 1563, pp. 353-55). We return lo 1his in Chapter 3, sectian 8.
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of Halle and Vergnaud (1980), Harris (1980}, and others.

Howeaver, our use of the wnits C and V differs from McCarthy's
conceplion in one important respect. McCarthy recognized the independent
status of the CV-tier in classical Arabic in large parl on the basis of the fact

that certain CV-sequences function as independent morphemes in {his

this evidence provided some of the most striking supporl for McGarlhy's

analyses and forms the basis of his theory of nonconcatenalive marphology.

In this study we turn to evidence from nuite a different area, that of
syllable phonology. We provide evidence for the view that the CV-tier is a
compaonent of syllable representalion regardiess ol ils lunctioning in the
word formation component, Allhough much recenl research has already
demaonstrated the value of pursuing this view, we believe that the full range
of evidence supporling the recognition of the CV-tier in phonological
representation has nol yet been brought to light, and that the consequUences
of the CV-lier for syllable theory have not been fully appreciated.  In this
study we offer a unified framework which draws upon and receives

motivation [rom phonological as well as morphological evidence,

In the view we present below, the CV-tier is not only, or even primatily,
& constituent of morphological analysis, but serves in phonological
representation to distinguish functional positions within the syllable. In
McCarthy's model the dislinction between “C" and “"V" was, strictly
speaking, redundant, since this distinction could be indepeadently
determined from the hierarchical syllable structure (involving binary
branching and S/W labelling) imposed on lhe CV-tier. In the present theary
lhe distinction between "C* and "V" is no longer redundant since the units
of the CV-tier themselves define funclional positions {peak versus nonpeak)
within the syllable. In this respect the CV-tier can be seen as subsuming the
function of the earlier feature category [syllabic]. However, the elements of

the CV-ier are not merely analogues of the leatures [+ syllabic] and

Clements and Keyser 11

[-syllabic], but serve the additional and equally important function of defining
the primitive units of timing al the sub-syllabic Ie_vel of pl1_9nological
representation. In pacticular, it appéars as if the usefut but fll-defined notion
of "phonological segment” can best be reconstructed al this level. Thus, we
will show that what are normally regarded as single segments (both simple
and complex) correspond 1o single instances of C or V on the CV-lier while
geminate or bimoric sequences correspond to two units of the CV-tier.
Where 1he cormrespondence  between  tradilional  usage and
CV-representation is not exact, as in the case of "long” vowels and
consonants {often treated as single -éegments), it seems that the
representations offered by the present theory provide the more useful basis
for phonological descriplion. We return to a closer examination of these

malters in the following chapters.

tot us turn now to the set ot questions raised earlier, and ask, in
particular, whether a three-tiered mode! of the syllable is sufficiently rich to
provide for a complete characterization of all statements and processes
referring 1o lhe syliable and its constituents, or whether further hierarchical
structure should be recognized. Many writers of the pasi (Trubetzkoy 1858,
Pike and Pike 1947, Haugen 1956) and present {Selkirk 1978, Halle and
Vergnaud 1980} have proposed a furlher set of constituents smaller than the
syllable, taking consanant and vowet segments as their members. These
consliluents may bhe termed the onsel, nucleus and coda. Under such

proposals, the word gtout might be represented, in part, as follows:

Figure 6

-+

1 e

1
!
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Therg is a certain amount of evidence suggesting that the calegory
"nucleus™ plays a role in phonological organization. This evidence consisis
of its role in delining the distinction between heavy and light syliables
mentioned earlier. We observed that a heavy syllable ends in a long vowel, a
diphthang, or else a short vowel followed by a consenant, while a light
syllable ends in a single short vowel, Let us assume that long vowels are
universally represenled by means of the multi-attachment ol a single vowel

matrix to two positions on the CV-tier, as follows:

Figure 7

v Vv v C

Vo o- Y

a

NLAUTA
As this figure shows, the units dominating ti'le){matrix may consist of the

sequence VV or the sequonce VC, The choice between these two depends
upon language specific considerations (hat will be elaborated upon in

Chapters 3 and 5.

terms of the calegory "nucleus", where we take the nucleus to be a prosodic

category consisting of any and all tautosyliabic sequences of the form V(X),
P 2celAgd by auhoay MDY dinge ' P

where{X ranges over single occurrences of C and V. Light syllables are

those containing & simple (non-branching) nucleus, that is V, while heavy

syllables are those containing a complex {branching) nucteus, that is VV ar

vG.b

5. Nolg that this definition prectudes language panlicukar restrictions on the membarship of the
nucleas. I aflianguages, any and all tantosylizbic sequences of the form VW or VO, regardiess
ol the nature of the seginental matices They dominate, conslitute nuclei in our sense of this
lerm,

Clements and Keyser 13
Figure 8
Tight syllable: nuc]lous
|
a
heavy syllables: nm/;'i{us nuc/’l<1t5 m?]{us
AV N R
\a/ G a t

:

We may now return to the commonly obsesved fact lhat the
phonological systems of many languages arg scnsilive to the distinction
between heavy and light syllables. As one example, recall lhat the stress
rules of English distinguish between what have been termed "weak" and

“strong” clusters, as shown in the bracketed portions of lhe foliowing

words:
Figure @
weak cluster: " Amer[icla

strong clusters: Wisc{ons]in

Ariz[ G nla

A "weak cluster” in Chomsky and Halle's accounl consisted of a single short
vowel followed by no more than one consonant (or else by one of certain
clusters such as /pl/, /te/, /kw/, elc.). A “strong cluster” consisled of a
short vowel followed by two or more consonanls (not including the set of
clusters just menlioned), or else of a long (tense) vowel plus zero or more
consonants. In terms of syllable representations, we may reformulate this
distinclion as one helween heavy and light syllables (as indicated in

bracketak:
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Figure 10

lTight syllable: \|i
Amefri]ca
heavy syllables: Ve

Wis[con]sin
V¢

Ari[zo]na

The rules for agsigning regular stress in EEnglish words are sensitive to this
dislinclion, as well as to the dislinction between shorl and long vowels,
Thus, the familiar rule lor assigning main strass to nouns of three syllables or
more, illustrated in the above examples, places stress on the righlmost

syliable that is not a final short-vowel syliable or a penullimate light syllable.

It will be noliced that in this and other rules that are sensitive to syllable
weight, it is normally just the internal structure of the nucleus that is relevant;
the internal slructure of the onset and coda are usually irrelevant. Thus, for
example, the syllables ris and tris are equivalent in the operation of English
stress rules, just as are {he syllables r@ and rét. This generalization can
casily be formulaled if the nucteus is a unit in phonological representation to

which rules of stress assignment have privileged access. &

8. Our formulation does not imply that striess rules may not have access to segments lying
oulside af the nucleus. Roca (1882) provides evidence rom Spanish 1o suggest that he onset
plays a role in stiess assignment. In that language antepenuliinale slress is excluded under
two condilions: fiust, when lhe penuilimate syllable is heavy; second, when the final syllable

hegins with ane of he following set of consonants: 1, 1, gl j. v, rr. i all of these consonants
were derivable from clusters, it would be possible to eliminate the second constiaint since (he
tirst member of the cluster would close the preceding syllable making it heavy. However, of
Ihese consonants, only the fast can b derived synchwonicaliy fiom a clusler. The former derive
historically from clusters bul must be analyzed as single consonants synchronically. Thus tho
second o) the bwo constrainls cannel be eliminated, andl shows hat stress rules may invoive
crucial reference o elements ling oulside the nucious, in this case in syBable initial posilion,
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We have so far proposed that the nucleus is a category of prosodic
organization dependent on, but formally dislinct from the syllable, and we
have argued that the distinction between “fight” and "heavy" syllables can
be accormmodated in terms of a distinction between simple and branching
nuclei. But what of the Tormal status of the other categories represented in

(6), that is, the "onset" and the “coda”?

As far as we have been able o determine, lhere is no linguistic
evidence suggesting that phonological rules ever make crucial reference o
the categories "onset” and “coda". Thus, it appears that the set of syllable
structure conditions defining the set of well-formed syllables for each
Janguage can be stated with complete adequacy with reference to the
categories "syllable” and “nucleus"”. For example, the distinction between
initial consonant clusters and final consonant clusters, which are subject to
independent constraints, can be characlerized directly with relerence to the
brackets which defimit the boundaries of the syllable. The distinction
between constraints holding of consonant clusters and constraints holding
of long vowels or diphlthongs can be characterized with reference to the
CV-ticr. An account of the well-formed nilial clusters in English, following

these principles, will be given in Chapler 2.

Moreover, it turhs cut that many rules of the phonology would have to
be complicated in unenlightening ways if the ongset and coda were
constituenls of the syllable. For example, congider a rule having the effect of
affitiating a syllable-final consonant to a following vowel-initial syllable. This
rute defines the following operation, as long as we assume that the onset

and coda are nol constituents of the syllable:

Figure 11

< —a

(1) (¢4
—— /l
€ v
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We may slale the rule formally as lollows, using the abbreviatory

conventions of autoscgmental phonology:

Figure 12

o a
+ -1
C v

Without belaboring the point, it is clear that tho presence ol intermediate
constituents like "onset” and “coda” would introduce undesirable formal
complicalions into the stalement of such rutes which at best would
necessilate the inlroduction of interpretative conventions or the like to
eliminate them. Such complications are not necessary in a lheory which

does not postulale the categories “"onset" and "coda” in th¢ lirst place,

On the basis of these considerations we propose the tollowing minimal
enrichment of the three-tiered theory of syllable structure developed so far,
We suggesl that phonological representation invelves, in addition to the
o-ticr, the CV-tier and the segmental tier, a further tier which we term the
nucleys ter, consisting of slrings of the symbol » linked to al loast one, and

at most two elements of the CV-tier as explained above.

Let us use the lorm display to refer to any pastial phonological
representation consisting of two or three autosegmentally related tiers. A
jull phonological representation may thus be understood as a set of such
displays, in which the CV-tier may occur more than once. In this sense the
CVdicr may be thought of as the "skeleton" of a phonological

representation, to use the term suggested by Halle and Vergnaud (1980).

Returning to our earlier example, Lhe phonological representation of

the word stout will contain the following displays. We use conventional
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alphabetical symbols to represent the units of the segmesital tior.”

Figure 13

~

segmental display

o o—
£ — M

C
}
t

3 —— T
s —_—

syilable display

.

o -
//R\“\
cevecee

[~

c. n.ucleus display

In this conception, the nucleus display (13c) forms a different "plane™ from
the syllable display (13h). In ¢lher words, the nucleus is not a
subconsbtuent of the syllable, but forms-an indepenclent prosodic unit on a
separate plane of representation. This gives us, in eflect, a nucleus
*nrojection” in the sense of Halle and Vergnaud (1879). For expository
convenience, we will also make use of three-tiered displays consisling of
two-dimensional conflations of two-tiered displays sharing a tier in cominon.
The three-tiered displays given below will bé of particular significance in our
later discussion of phonological processes. We call the first a “three-tiered

syllabie display" and the second a "three-tiered nucleus display”.

7. The segmental tier may very well be 4 composite formed from several independent tiers,
such as the laryngeal tier, the nasal tier, and others, We will not be concerned with the inlernat
struclure of the segmental tier in lhis work.
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Figure 14

a. [ b. v
AR A
gtgvece ccvecec
b I I I
stawt s tawt

A further distinction can be drawn between the elements of the a-tier,
the CV-tier and the nucleus tier, on the one hand, and the elements of
certain other tiers, such as the segmental tier and the tonal lier on the other.
The former, unlike the latter, are not delined in terms of phonetic featurgs
with specifiable physical correlates but are rather structural  unils,
representing the higher-level serial organization of speech units that
appears 1o be a general characterislic of linguistic structure at all levels:
syntactic, semantic and phonetic. We may refer to these tiers and certain
olhers {for example, the p-tier or morpheme tier (McCarthy, 1981) and the
F-tier, or foot-tier (see Chapter 3.7)) collectively as structural tiers as
opposed to phonetic tiers. A complete phonological representation, then,
consists of a composite representation containing both structural tiers and

phonetic tiers.

It should he clear, even from this preliminary discussion, that certain
advantages follow from this approach in contrast 1o the binary branching
approach outlined earlier. For example, the problem of analytical
indeterminacy resulting from the proliteration of syliable types disappears in
the present theory, since, given any sequence of CV-elements constituting a
syllable, there is only one way of constructing the syliable display.
Furthermore, we have seen that the distinction between heavy and light
syliables does not raise problems for the representation of vowel Jength, as it
did in one particutar version of the binary branching theory, In the theory
presented here, heavy and light syllables are characterized as in (8). As a
result, long vowels in the syllables [pa:] and [pap| are given a uniform

renrecantafisnn:
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Figure 15

a. b. *

PR
C Vv C C
YA N L

P a p a

A question not yet touched on is whether the theory of the syilable
should recognize further units of structure such as the rhyme {or rime),
comprising the nucleus and all following segments within the syllable.
Notice that the present theory can be extended in a very simple manner to
accommodate such an additional unit, by recognizing a lurther tier, the

rhyme-tier:

Figure 16
rhyme-tier: rliymne
CV~-tier: C ¢ V/([‘\C
segmental tier: |s It ill w t|.

Given the units of representation developed so far, il tarns out to be hard to
find fully persuasive evidence for this additional lier. We consider some

possible evidence here.

In the first place, there have occasionally been claims to the effect that
syltable structure conditions never involve distributional constraints helding
between the nucleus and preceding elements, while, on the other hand, they
frequently are found to express cooccusrence restrictions between the
nucieus and following elements. For example, Fudge (1969, 272-3} argues
that in English, "certain Peaks do not cooccur with certain Codas...while
there is no such constraint between Onset and Peak.” {In Fudge's

terminelogy the Peak is defined as the position thal may be accupied by a
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vowel or diphthong.) This observation, it might be argued, would foliow from
a iheory in which syllable structure conditions only held within
subconsliluents of the syllable. In this case, the ansel/rhyme division would
constitute an absolule barrier 1o cooceurrence restrictions. However, this
ohservation is not generally correct:  cooccurrence restrictions holding

between the nucleus and preceding efements of the syllable appear to be

just as common as cooccurrence restrictions holding between the nucleus

and following elements. Consider, tor example, the following from English:

Figure 17
a. in dialects distinguishing /a:/ Irom /D:/, the
sequence /wa:/ is excluded. Exceplions are
fimiled to a tew loans from French which are
usually  "regularized" by English speakers:

reservoir, memoir, voyeur.

b. Anterior fricatives /1,v,5,2,08,8/ are excluded
before /wir/.

c. Voiced fricalives and /ClI/ clusters are
exchuded before /u/.

d.  /vu/ is excluded, except in voodoo, a
thyming adaptation from Ewe vodu (cf. the
regular French form vaudou [vodu]), and in the

French loarn rendez-vous,

e. Stop plus /w/ clusters are excluded before

u, 1, A, aw/: Thwat, ete.

i, /Cr/ clusters are excluded before Zer,or,ar/:

*trai, ete.

but not alf ol them can he.
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g. /C¥ clusters are excluded before NI/ and,
indeed, before /V1/ with he single exception of
flail.

h. As poinled out by Browne (1881), English has
virlually no words consisting of the form sCa\UfCa,
lhat is, 8, a consonant, a shorl vowel, and the
consonant again; as Browne observes, "lhis fact
is aslonishing when we think of how many
short-vowel monosyllahlesrthe language does
have." The only exceptions have /t/ as G: stet

{(a proofreader's term) from Latin; stat (a local

the name of a well-known musician). Moreover,
our search through the 20,000 entries of the 1964
edition of the Merriam-Webster Pocket Dictionary
reveals only three items ih which /SCNC/
appears as a word internal syllable; namely,

rheostat, thermostat and sextet. Notice thal in

these exceptions as well, /t/ appears as Ca. This
constraint has persisled from Anglo-Saxon times,
when the only known exceplion (gnce again with

/t/) was stet 'a kind of horse'.

21

A few of ihese constraints could, perhaps, be regarded as accidental gaps,
English is by no means unusual in having
constraints holding between initial and nuclear members of the syllable, For
example, in Klamath, a language we discuss in more detail in Chapters 4 and

5, Ihe only syllable structure constraint is ane excluding the sequence /yi/.

1 =
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A second argument for the rhyme constituent could be based upon
languages which impose an upper limit on the lenglh of the rhyme, The
claim here would be that the rhyme furnishies the most appropriate domain
for the statement of such a constraint. For example, in Turkish we find that
syliables may contain long vowels or short vowels. Short vowel syllables, but
not long vowel syllables, may end in a consonant cluster: raks 'dance’, afk
‘love’. Notice (urther that whilc balh aks and afk are acceptable rhymes, we;
find no longer rhymes such as *afks. Thaese constrainis could be stated as
follows: Turkish permits no four-member rhymes. On the other hand, these
constraints follow equally wall rom an analysis available under the prasent
theory, We might assume thal final congonant clusiers ending in /s/ do not
belong to the level of core syllable representation in Turkish but are formed
by a laler tule of s.alfilialion, which affiliales /s/ to an immediately
preceding nucleus. This rule will permit the adjunction of /s/ to the
sequence /ak/ to form Zaks/, but will prohibit Lhe adjunction of /s/ to a
sequence like Zafk/, where lhe final segment lies outsicde of the nucleus,
While we cannot defend Lhis particular accounl of Turkish in detail here, we
will show independent motivation for alfiliation rules of this type in another

language, Klamath, in Chapter 4,

A third type of polential evidence tor the rhyme conslituent might be
drawn from "external evidence" such as speech errors, word games and the
like. While it has sometimes been proposed that this evidence argues
unambiguously far the grouping of the nucleus together with following
elements in the syllable into a single constituenl, the facts are rather more
complicaled. For example, while the nucleus and post-nuclear elements can
be seen 1o behave as a unit in many English speech errors, so can the
nucteus and pre-nuclear elements. Fromkin (1971) ciles the following: pussy

cat -— cassy pul; lost and found — faust and lawned; stress and pitch —

piss and stretch. As far as word games are concerried, fanguages for which

onsel/rhyine organizalion has been proposed on other grounds may have

word games that require grouping the nucleus and the onsel together as a
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unit. An exampie is the Finnish word game reported on in Campbell {1880)
in which "the first consonant and vowet of each succeeding pair of words

are interchanged” {(p.247). Thus, we lind lhe following examples:
Figure 18

sakaulaisia hityytettiin — hilksdldisia satuutelliin 'The Germans

were attacked.
tykkiidin urheilusta — uldkaan tyrheilysta 'l like sports.’

{Note that the vowel ¢hanges are due to vowel harmony.) Evidence from
word gamas, therefore, cannot be taken as unequivocal evidence jor syllable

organization.B

We conclude that while the nucteus may be grouped together with
Iollowigg"'elements frecuenlly in speech errors, word games and he like,
groupings of the nucleus with preceding elements are sufficienlly conunon
as to rule out any lheary forming a conslituent out of the first pair and notthe
second. Twa conclusions are possible; either both groupings must be
recognized and, in the present theory.*constilute two new slructural tiers at
the level of lexical representation, or else neithor grouping should bhe
recognized. Due to the apparent absence of any language inlernal evidence

for the tirst of these posilions, we are forced o draw the lalter conclusion.

A final argument for the rhyme might involve rhyming traditions in
Fnglish and other languages. It has been maintained (though not, as lar as
we know, in print) thal the poetic notion "rhyme" is appropriately defined in
terms of the linguistic category "rhyme". In fact, however, it is amply clear
that the poelic device is quite differenl ram the linguistic notion "thyme".
Consider, for instance, Chaucer’s famous rhyme in the Prologug to The

8. Cansistent willy this view is the discossion in Yip {1982} showing hat Chinese word games
peovide euidence tor the CV-tier bul do nat provide evidence [oc onset/rhyme organication.

PRPRNTIME S
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upon the identity of the final slressed vowel and the entire slring to its right
within  the word or verse line, including, crucially, all intervocalic
consonants. In such pairs, there is clearly no single constituent which

uniquely defines the notion rhyme.

The theory which we present in the following chapters represents an
attemp! lo achieve maximal theorctical simplicity in the face of data of
considerable intricacy and variely, Wherever possible, we have tricd to
avoid unnecessary additions to lhe theoretical apparatus of phonological
theory by making maximal use of the notational dislinctions provided by
three-liered syllable structures. Our stralegy will be o demonstrate the
descriptive power of an otherwise highly constrained phonological theory
which incorporates the level of the CV-liar. We hope to show that, given this
level, all of the phonolagical generalizations motivaling the recognition of
the syllable can be readily captured without the need for further notational

apparafus,

Chapter 2: A Three-Tiered Theory aof lhe Syllable

A universal theory of the syltable has, in our view, three specific tasks.
First, it must specily the well-formed expressions of the theory. Thus, it
provides an alphabet out of which syllable unils are conslructed logether
with a characterization ol the permissable arrays of alphabetic unils.
Second, it must specily the parameters along which individual languages
vary in their choice of syllable types. Third, it must characterize the class of
language-particular rules which modify or extend the underlying syllable
representations ("syllabification rules") dnd stale how these rules are
integrated into the general organization of the phonological component. We

discuss each of these in turn in the following sections.
2.1 Well-formed Expressions

Lel vs consider, then, the first task. As we saw in Chapter 1, syllable
trees consist of three-liered representations, in which each tier has a certain
vocabulary associated with il The vocabulary of the [lirst, or g-tier, consists

of the single element g. The vocabulary of the second, or CV-igy, consists

of the two elements C,V; and the vocabulary of the third, or seamenial tier,
consists of single-column phonetic matrices characterizing consonants and
vowels in the usual manner. Well-lormed strings on each tier consist of

concaienations of the members of the alphabet defined on that tier.

Elements of neighboring tiers may be related in much the same way
that syntactic elements are related in tree slructures. In syntactic theory
these relations are specified in terms of lines which are called "branches”
while in multi-tiered phonelogical representations they are specitied in terms
of "associalion lines”. The notion of “immediate constituent” holds in
multi-tiered phonological representalions just as it does in syntaclic theory.

Consider, for example, a tree of the following form:

e i L et
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Figure 1.

In struclures like that in (1), B and C are said to be the immediate’
conslituents of A because A immediately dominates each member of the
string BC and nothing else.  Similarly, D and £ are the immediate
constituenls of C. Furthermore, if a node A exhaustively dominates a string
S and nolhing else, S is said to be a member of the category A. Thus, the

conscnant /n/ and the sequence /d3/ in (8) of Chapter 1 are both members

While the similarily between synlaclic trees and syllable trees is
inslructive, there are several differences which should be kept in mind. First,
the notion of lier plays no significant role in current syntactic theory. Thus,
in the tiered represenlations presented here, the number of fevels between
the root and the terminals of a given struciure is fixed at three. In synlactic
tees no such fixed number is characterized, Second, while in sylfable
theory the elements of the alphabet are exhaustively partitioned among the
three tiers of syliable representalion (i.e. each tier has its owni alphabet and
shares it with no other tier), in syntaclic theory the non-terminal symbols may
appear at any non-terminal level of the ree. A third dilforence concerns the
nature of the inter-tier assoctations. I phrase structure trees, any non-root
node musl be inmediately dominated by ove and only one node. In
multi-tiered phonological representations, however, hon-root nodes may be

dominated by two or more elements.
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2.2 Core Syllables

We now turn to the second task of syllable theory, which involves the

characterization of the set of syllable types encountered at the earliest level

of phonological derivations. Itis our view that words arg fully syllabified at

the level of lexical representation: that is, syllable trecs are not buiit up in
the course of phonological derivations.b-u”t. ére already present, fully formed,
in the texical representations that constilule the input to the phenological
component.! This is the strongest possible claim we can make wilh respect
to syllable representation since it suggests that syllable siruclure is assigned
at a single level, uniguely specifiable for all languages. A theory in which
this is true is also the simplest possible theory from the point of view of
acquisition since it entails that the syllable structures encountered in surface
representation will be similar or identical to those found in underlying

representation.

There are two lypes of evidence in favor of lhis view. First, there are
languages in which the postulation of syllable structure in Lhe lexicon makes
it possible to achieve a significant simplification ol the phonologicat
component. Efik, which we discuss in greater detail below, is one such
janguage. A second form of evidence is psycholinguistic in character and
involves lexical recall tasks. For example, the so-called tip-of-the-longue
phenomenon reported on by Brown and McNeill (1866} and subsequent
wrilers can be best understood in terms of a lexical entry lhat is fully
syllabified. The tip-of-the-tongue phenomenon arises when subjecls recall
suprasegmental properties of a given lexical itemn such as sfress placement
and the number of syllables, but cannot recall properties characteristic of
the segmental level of represenfalion.  Gince these suprasegmental

properties presuppose syllabification, such data suggests that words are

1. We relum in Section 2.4 to a discussion of the atgorithm wherehy syllable structurs is
supplied to lexical representations.

VAT o 2

o, ac
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stored in fully syllabified form.

We propose that the primary set of core syllable types comprises the
following sequences:?

Figure 2
a. Cv
b. Vv

c. CvC
d. V¢

These syllable types are not equal in status, however. Notice first that all
languages {to the best of our knowledge) have the syllable lype CV, while
some languages lack each of the other three types. Furthermore, type (2d)
is the most highly marked in the sense Lhat any language that has (2d) must
also he.we_: (2a-c}. Itis possible to derive these systematic refationships in the
following way. We propose that the syllable type CV beiongs to lhe grammar
ol all languages. This syllable type may be operaled on to yield one or more

of the other core syllable types by the following two operations:

Figure 3

a, delete syllable initial C.
b. insert syllable final C.

Any language may choose either, both, or neither of these lwo rules to
expand ils inventory of primary core syllable types. This syslem thus gives

rise to the following types of languages:

2. Proposalg similar in spirit to hose preacnted befow are set out in Abercromhbie {1967),
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Figure 4
Type 1: Ccy
Type 1l: cv, v
Type III: Cv, CvC
iype 1V: Cv, Vv, CVvC, VC

Type tinvolves neither rule in (3}, Type Il involves Rule (3a) alone. Type Hl
involves Rule {3b) alone. Type IV involves both {3a) and (3b). Notice, in
particular, that the [lollowing hypathetical language types cannot be

characterized by the rules of (3):

Figure 5
vV, VG Cv, Vv, CVC
cve, vC Cv, VC
Cv, v, VC v, CvC
Cv, CcvC, VC vV, vC, CVC

As far as we have been able to determine, each of the language lypeas in (4)
have been instanliated. For example, Type ! is represented by Senulo, Type
il by Maori, Type ill by Klamath and Type IV by English. On 1he other hand,

none of the types in (5) are instantiated.3

In addition to the parameters given in {3), languages may select among
cerlain further options. First, some languages allow core syllable types to

include sequences of conscoutive V-elements:

4. This prediction of our theory clarifies and geveralizes a claim made by Jakobson: “Thore
are languages lacking syllables with inittal vowels and/or syliables with final consonanls, but
there are no languages devoid of syllables with initial consonants or of syllables with final

A A s A TR S S T BT S S
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Figure 6
g
2
/// \\'“""\-.
c v v ... V

In such languages well-lormed core syllable types may consist not only of

CV and CVC, for example, but alse of CVV and CVYVC, and perhaps of CVVvV
and CVVVC and so on. Accordingly, we allow languages 1o frecly select CV*
as the represenlalive of the primary core syllable (where V¥ represents one
or more V-elements). H alanguage selecls CV*, the operations of (3) apply
as before to yield a set of derived core syllable types like those of (4) except

for the fact that V* evorywhere replaces V.

Similarly, some languages allow more than one C-element in initial or
final position in the syllable. We represent this condition by C*, In order to
expand our inventory of core syliable types 1o allow for the possibility of C*
and V*, then, we will addilionally define each language in terms of iis
maximal_syllable, stated as a single expansion of the general schema
C*IV*HC(*)), where any occurrcnce of * may be replaced by an integer
greater than 1. Thus, for example, the formuta CHv? designates a language
allowing syllable-initial clusters of any length and up 1o iwo vowels. The
formula CV2C? characterizes a language allowing two member consonant
clusters in final position, but not in initial position in the syllable, and two
member vowel cluslers in the nucleus, Using this notation, we may
characterize the English core syllable in lerms of the maximal syllable
C*VG2, realized fully by the English word sprint? The symbol G* will be
used in place of the more specific C2, 63, etc. when the upper bounds on

the lenglh of a cluster follow from language specific constraints on

4. We assume, following arguments presented in Kiparaky (1981), that longer syllables may be
created by a rule adjoining exlrasyllabic coronal segments lo the end of a preceding syllable to
Torm such words as next and gixlh,
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sequences of vowels and consonants within the syllable, and need not be

independently stipulaled.

Constraints on conccutrrence within the syllable are represented, in the

present theory, by positive and negative syllable structure conditions which,

taken together, generate the set of well-formed core syflables for each

general canonic form of well-formod consonant or vowel clusters in-terms of
sequences of natural classes. [For example, the PSSC in ($a} slates that
inilial clusters may contain, as their fir-_st wo (or only} members, any

obstruent foflowed by any oral sonorant:

Figure 7
(a) ////\\\\
is admissible

() | ol
C/\C

".i.cmj [ +1ab] is inadmissible
tant

in case there are no constraints on clusters (a situation unknown to us in the
case of consonant clusters, but not uncommon in the case of vowel

sequences), no PSSC need be stated. '{[@___D_g_gf_x_li_ye syllable stru ture

conditions (NSSCs), applying 1o the output of the P3SSCs, z_;g_g;_c_ify_ c__erl;\_i_n_ _
ék_lbsequence:s within lhe syllable as ill-formed, thus performing a filtering

operationj For cxample, the NSSC (7b) excludes such sequences as /iw,
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dw, sw, zw/ from the set of consonant clusters generaled by PSSC (7a).
NSSCs range not only over subsequences dominaied by Cs alone and
subseqguences dominated by Vs alone, but also subsequences dominated by
both C and V elements., The empirical justification for the distinction
between PSSCs and NSSCs will become apparent in our discussion of

syllable initial clusters in English, in Seclion 2.5.
2.3 Core Syllable Assaciations

Permissible core syllable associations helween elements of the CV-tier
and elements of the sogmental tier are determined in_part by universal
principles. Unless otherwise stipulated in the grammar or {exicon of a given
jlanguage, V-elements of syllable structure are frecly allowed to dominate
[-consonantal} segments, and C-elements are freely allowed to dominate
both [ + consonantal] segments and [ + high, -consonarial] scgments. Other
associalions are possible only when admitted by language specific rules.
For example, some languages allow post-vocalic consonants o be
dominated by V if they are tautosyllabic with the preceding vowel
Languages of lhis type are those in which the "mora® is a unit of prosedic
organization capable of bearing pitch or tane contrasls, and inciude
Lithuanian, Japanese and Akan. As a further example, some languages
allow tautosyllabic VC sequences to dominate single consonant or vowel
segments, English is such a language in our view, since it has core syllables

of the {ollowing type:

Figure 8
a. a b, g
~ .-M"‘m ///n\\m
C_ Vv c C c Vv c C
N VAR
b i d b r (
%‘}E(Jﬁg_z_

£900% svivrenes Hres vieselearlii e verracmnbabinm Far o voerd e wwhicrh 2o lirae ile
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surface quality through the operation of rules of vowel shift and
diphthongization. in cove syllable representalion, the vowel of this word is
represented as a single segment assigned to two adjacent positions on the
CV-tier, indicating that the vowel is long.  (8b), giving the underlying
representation of bird, rellects the phonetic fact that the syllabic nucleus of
this word does not conlain a vowel such as we find in similar words like
broed and beargd. Rather, the portion of the utterance which occurs between
the initial and final consonant presents a stcady-stale, r-colored segment
accupying the syllable peak and consisting of two units of timing.”
Accordingly, we represent this element as a single phonetic matrix

associaled with two elements of the CV-tier,

As we ohserved in Chapter 1, the “"bipositional" representation of long
vowels and consonants given in {8) allows us to formulate a unitary
characterization of syllable weight. Further  motivation  for such
"bipositional" representation in English comes from an observation due to
Selkirk (1978) regarding constrainls on syllable final cluslers. In the first
place, Selkirk notesdtf]’::llt gf&.ts_yliqble final cluslers of the form VCCC, where

R S

the/\,rqwxel is .f,_hpr't,' the finat member mMust be [+ coronal]. Thus, while next
/neksp/ and *glimpf /glimpl/ are not. In the case of VCO clusters, where
the V is a long vowet or diphthong, the final consonant is subject to ihe
same constraink; namely, it must be [+ coronall. Thus, we find pint /payni/
and liend /fiynd/ but not /paynk/ or /fiymp/. 1t is clear that long vowels
and diphlhongs are functioning equivalenlly to VC sequences. If we express
this equivalence by representing long vowels and diphthongs as suggested
in {8), we may formulate a single constraint to the effect that the third

member of a syllable Tinal C cluster must dominate [+ coronal] segments

5. Cf. Klatl (1975) (or measurements showing hat slressed and unslressed syllabic 7t/ in
Frglish have lwice Whe length of stressed and unstressed non-low lax vowels, respectively, Tor
e cnnakoer

%!-;UI%F 3
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In core syllable represenlations not all associations are one-to-one,
We have just given examples of many-to-one associations in Figure (8)
above.  Additional one-to-many and many-to-one configurations are

illustrated below:

Figure 8

a. C b. C C

/N N/

L I s

As remarked earlier, the elements of lhe CV-tier are interpreted as
corresponding to the timing_units of spesch produclion al the sub-syllabic
level. Thusg, a single C represents a single unit of timing, while a seguence
CC represents a doubte timing usiit. Accordingly, (9a) is interpreled as an
affricale (i.e. a single, inlernally complex segment as in English church), We
now have a natural way of distinguishing such minimal pairs as Polish czy
'whelher' and trzy 'three', in whicli the allricate [tf] of the Ffirst example is
acoustically and  perceptually distinct from lhe otherwise identical

stop-fricative sequence [tf] of the second (Brooks 1965):

6. In terms of the analysis suggested in footnote 4, in which the maximal core syllable of
English ia G*VC2, this amounis to the requirement thal extrasyllabic C elements are adjoined to
the preceding syllable ondy if they dominate {4+ coronal] segments.

Clememtys and Koyser a5
Figure 10
g 4
N\ AR
C v C C vV
/N ]
t f 4 t 4
'whether!' 'tiree'

{8b} represents a geminate continuant such as is found in the core syllables
of some languages. In English, geminate consonants are found in derived
syllable structure in the casual pronunciation of phrases such as of

cour[ssley clb {i.e. of course they_do). (See Shockey 1977 for further

discussion.)

The availability of syllabifications involving many-one relationships
provides a ready account for certain consonantat distributions which are
olherwise puzzing, Consider, for example, the accowrit of Elik given in
Welmers (1973, 74-6). Welmers notes that this language has three sels of
consonants which are dilferentiated by their distribulion. Set 1 appears in
both word-inilial and intervocalic positior; set 2 appears only in word-final
position; and set 3 appears only inlervocalically. Set 1, for example, is
r