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Final codas: why the west was wrong’

JOHN HARRIS AND EDMUND GUSSMANN

It is commonly supposed that any consonant at the end of a word occupies a
syllable coda. Although typically held to be self-evidently true, the assumption is
almost certainly wrong. In this paper, we review the main reasons for rejecting it
in favour of a rather older view according to which a final consonant occupies
the onset of a syllable containing a silent nucleus.

Section 1 sets up the competition between the two views. 2 explains why a
final consonant cannot be a coda, 3 why it must be an onset, and 4 why this onset
must be followed by an empty nucleus.

1. Final consonants: the eastern and western prospects

Neutrally construed, the term syllabification refers to the relation between seg-
ment strings and syllabic constituents. In practice, most work in phonology treats
the link as a unidirectional relation in which syllable structure is read off seg-
ment strings. This essentially phoneme-centred view finds clearest expression
in the assumption that syllabic structure is largely absent from lexical represen-
tations and is either constructed or mapped by rule (e.g. Vennemann 1972, Kahn
1976, Levin 1985, It6 1986) or supplied by a phonological generator (e.g. Prince
and Smolensky 1993)
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In the usual implementation of this view, syllabification hugs the sonority
contours of phoneme strings. In a given sequence of segments, each sonority
peak assumes the status of the core or nuclear portion of a syllable, while any
flanking sonority troughs form the margins of the nucleus. From this it follows
that “{e]ach sonority peak define[s] a unique syllable” (Blevins 1995:207). In
any given word, there are thus as many nuclei, hence syllables, as there are
sonority peaks, and conversely there are no nuclei or syllables without sonority
peaks.

A direct consequence of this view is the identification of consonantal word
edges with syllable margins: given a word containing just one sonority peak, it
seems natural to assume that whatever precedes the peak must be an onset and
whatever follows it must be a coda. Thus in the English word blank, [bl] and k]
are the consonantal margins of the peak formed by [2] and are therefore project-
ed as an onset and a coda respectively. Proponents of this view generally take its
validity for granted: “[i]n all languages, syllable edges correspond with word/
utterance edges”, as Blevins puts it (1995:209).

“ Parts of this paper were presented at the PASE conference, Putawy, April 1997.
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The phoneme-centred approach yields a typology consisting of a small closed
set of core syllables such as CV, V and CVC, which are widely distributed across
the world’s languages, and an essentially open set of more complex marked syl-
lables. On this view, there is no principled limit on the number of consonants
that can occur in complex onsets and codas. For example, the onset supposedly
formed by the initial [fstr] cluster of Polish wstret ‘repulsion’ happens to contain
four, as does the coda supposedly formed by the final [rpst] of German Herbst
‘autumn’. You might even squeeze five coda consonants out of the final [mpfst]
of English thou triumphst (Whorf 1940/1956:229).

If “syllable structure can be determined just from the segmental composition
of a word” (Spencer 1996:96), the question naturally arises as to whether it is
necessary at all. Since the sequential specification of segments is a necessary
and irreducible part of lexical entries, we might easily conclude that any gener-
alisation about onset or coda clusters could be more economically framed in terms
of word- or morpheme-structure conditions — precisely the view adopted in SPE
(Chomsky and Halle 1968). The only way of Jjustifying the habilitation of syllable
structure in phonological representation is to show that it enjoys some degree of
autonony from morphological structure. One step in this direction is to relin-
quish the assumption that onsets and codas must slavishly mimic word edges.
Within the phoneme-centred approach, this move has been accomplished by in-
voking additional syllabic configurations at word edges, including such devices
as syllable appendix and extrasyllabicity (see Blevins 1995 for references). Even
the use of these devices characteristically reveals only a grudging acceptance of
the notion that word ends might not align neatly with syllable ends. Word-final

extrasyllabicity, for example, is typically regarded as no more than a way-station
~omaconsonant’s derivational road to surface coda status (see It6 1986 for an

proposal along these lines).

However, rather than immediately indulging this increase in the armoury of
syllabic structures, we should first raise a fundamental question about the cen-
tral premise of the phoneme-centred view: is it really the case that syllable struc-
ture is projected parasitically from segment strings? Suppose we entertain the
alternative idea that syllable structure should be defined independently of seg-
ment strings and word structure. What empirical consequences flow from mak-
ing the conceptual switch to this syllable-centred view?

One immediate consequence is a rejection of the assumption that every syl-
labic position is necessarily occupied by a segment; there may be syllabic posi-
tions without any associated segmental content. This allows us to maintain a
highly restricted set of syllable types and to dispense with the complex non-core
structures that the phoneme-centred approach sees as ordinary, hence unsur-
prising, or at least as necessary. It is this alternative view of syllabie structure
that we wish to explore in the present paper. Specifically, we will concentrate on
the final consonant of the word: under the syllable-centred approach, this does
not have to constitute a coda. We will claim that in fact it can’t. A survey of the
main problems surrounding the final-coda view will set the scene for a discus-
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sion of how the syllable-centred approach leads us to view final consonants rath-
er as onsets. Explicit arguments for this conclusion have been put forward by
Kaye (1990) and have appeared in print in various places (e.g. Charette 1991,
Gussmann and Kaye 1993, Harris 1994). Nevertheless, we believe it is worth
spelling them out in full again, since they have gone unanswered in much of t_he
current literature on syllable theory. (For example, Blevins’ (1995) otherwise
extensive survey of the relevant literature makes no reference to them whatso-
ever.)

We start by placing the discussion in the broader historical context of two
distinct linguistic traditions which have adopted quite different perspectives on
the syllabification of word-final consonants. The final-coda view is part of an
essentially “western” or Graeco-Roman tradition running through work on ver-
sification and phonology. This is in contrast to a more ancient “eastern” tradi-
tion which maintains that a word-final consonant occupies the onset of a “dull”
syllable — one that lacks an audible nucleus. .

The eastern view is perhaps most obviously embodied in syllable-based writ-
ing systems. By way of illustration, consider how the following modern Amharic
words are represented in the Ethiopic Fiddl syllabary used for that language (as
well as for Tigrinya, Oromo and classical Ge’ez among others).

(1) Fidal Alphabetic
a. q na ‘come’
b. +q k’ana ‘honest’
c. +7 k’an ‘day’

IIIIE’ I‘t I-E )

important to bear in mind that each Fidal symbol stands for an entire syllable.
Note how the symbol & represents the syllable [na] in both (1a) and (1b) agd
how ¢ represents [k’s] in both (1b) and (1c¢). What strikes the eye is the way in
which the symbol 7 in (1c¢) represents the word-final [n], implying that this con-
sonant occupies a separate syllable from the preceding [k’s].

The assignment of a word-final consonant to the onset of a dull syllable is
characteristic of all syllabaries. Besides Fidal, examples include the family of
Brahmi-derived scripts (e.g. Devanagari (Sanskrit, Hindi), Bengali, Gujarati,
Telugu and Sinhalese), Japanese (Katakana and Hiragana), and Ko?ean
(Han’giil)). In what follows, we will argue that this eastern tradition contains a
fundamental insight into syllabic organisation that modern phonological theory
would do well to embrace.

2. Why final consonants can’t be codas

Before proceeding to a presentation of the positive evidence supportipg Fhe
phonological reality of dull syllables, we wish to clear the ground by reviewing
some of the negative evidence against the final-coda view. The evidence we will
focus on comes from three main areas — syllable typology, word stress, and vowel

length.
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2.1. Language typology

According to one common classification, languages divide into two main syllabic
types — one which permits only open syllables (the CV type) and one which
tolerates both open and closed syllables (the CVC type). Inherent in the final-
coda view are the following typological predictions.

(2)
a. any CV language simultaneously lacks both internal codas and
final consonants;
b. any CVClanguage simultaneously allows for both internal codas
and final consonants.

Languages of the predicted sort are not difficult to find: for example, Zulu and
Yoruba instantiate (2a), while English and Polish instantiate (2b). However, as
Kaye (1990) points out, there are two other observed types that the classiﬁ’ca-
tion fails to account for — one which excludes internal closed syllables but allows
ﬁnal consonants (Luo and Yucatec Maya for example) and another which allows
internal closed syllables but forbids final consonants (Italian and Telugu for ex-
ample).

Thus it seems that languages face two separate choices in this matter: wheth-
er or not to have domain-internal codas, and whether or not to have word-final
consonants. As tabulated below, the intersection of these two options defines
four rather than just two different types of syllabic systems (“+” indicates a
syllable boundary).
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poses, a word-final consonant sometimes has to be treated as extrametrical in
that it fails to contribute to the weight of the preceding syllable (e.g. Hayes 1982).
To illustrate, let us consider a well-known sub-regularity involving stress-place-
ment in English verbs. The generalisation in question is that the final syllable of
a verb attracts stress when it is heavy (that is, when its rhyme contains a com-
plex nucleus or a simplex one followed by a consonant); otherwise it is the penul-
timate syllable that is stressed. The examples in (4a) and (4b) illustrate final
stress, those in (4¢) the penultimate pattern.

(4) a. tormént b. cajéle c. édit
lamént maintiin asténish
collapse caréuse cancel

The examples in (4c) clearly indicate that the final consonant does not contrib-
ute to the weight of the preceding rhyme, i.e. it does not make the rhyme heavy,
hence stress-attracting. The word cancel shows that [ken] and [sol] are not equal
from the point of view of stress; otherwise [sal] would be stressed. Since this
particular regularity does not take into account the word-final consonant, the
relevant stress domains (which are in fact feet) are represented as in the paren-
thesised portions of tor(mén)t, ca(jé)le and (édi)t. Similar examples could be cited
from many languages (see Hayes 1995 for a referenced survey).

The negative conclusion that emerges from stress considerations such as these
is that a word-final consonant does not behave like a coda.

2.3. Vowel length

(3) internal VCe?
final VC]?
NO YES
NO Ia .VeCV] Ha ..V(C)+CV]
Zulu Italian
YES ; b . VeCV(C)] IIb  ...V(C)+CV(())
| Luo English

The fpur-way typology in (3) contradicts the predictions in (2). Moreover, it un-
dermines any assumption that a domain-final consonant should automatically
be equated with a domain-internal coda.

2.2, Stress

The standattd work.oq metrical phonology has long felt uncomfortable with the
final-coda view. This is revealed in the acknowledgement that, for stress pur-

Under certain circumstances, a consonant is observed to force a preceding vowel
to be short. Significantly, a necessary (though apparently not sufficient) condi-
tion on this occurrence is that the consonant form a coda. The phenomenon —
closed-syllable shortening — can thus be expected to provide a useful test of
whether a vowel and a following consonant occupy the same syllable. Here we
review the relevant evidence from English and Icelandic, focusing on the bear-
ing it has on the status of domain-final consonants.

EncuisH. In English, the ability of a syllable nucleus to support a length distinc-
tion is partially determined by the identity of a following consonant. Significant-
ly, this constraining influence is evident in domain-internal consonants but not
in those occurring finally.

Long nuclei in English are free to occur before a domain-internal onset, asin
final, Peter, lady, loiter, etc. They can also be found before an internal coda (as in
council, shoulder, etc.), but there are quite severe restrictions on the nature of
the consonant that can appear in super-heavy VVC+ combinations of this type.
These are given in (5) below.
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(5)
a. the Cmust be africative or a sonorant, e.g. pastry, oyster, danger,
council, boulder, ancient (*[beyptil, *[a:kmi));
b. if sonorant, C must be homorganic with the following onset, e.g.
council, paltry (*[kawnboal], *[po:lbril);
c. in the case of (b), the place is (almost) invariably coronal
(*lkaympal], *[i:mpri]).

(For summaries and discussion of these facts, see Selkirk 1982, Borowsky 1986
and Harris 1994).

The vowel length contrast can also appear before a final consonant, the dif-
ference being that any consonant is allowed to appear after either a short or a
long vowel. In other words, a final consonant imposes no systematic constraints
on the length of the preceding vowel. Consider the examples below.

(6) VC lid, run, back, top, step, foot, fill, spliff. rich
vvC slide, spoon, soap, rake, boot, feel, leaf, reach

The differences between final (V)VC] and internal (V)VCe« are further displayed
in English alternations involving closed-syllable shortening, as in perceive—per-
ceptive (see Myers 1987). The conditions under which the short-vowel alternant
occurs, namely when the vowel appears in an internal closed syllable, include
those listed in (7). Significantly, no such shortening takes place before a word-
final consonant. Here are some further examples.

(7) ”dorrﬁdin;ﬁnali ”doﬁmdin—iﬁternrtrzrlr B

perceive {i:] perceptive [e]
describe [ay] description [1]
scribe [ay] scripture [1]
reduce fu:] reduction [al
five [ay] fifty [1]
wise [ay] wisdom {1l
intervene [i:] intervention [e]
retain [ey] retentive [e]

The validity of closed syllable shortening as counterevidence to the final-coda
assumption is quite unaffected by any controversy that might arise over the
derivational status of alternations such as those in (7). On one view, the long and
short alternants of a given root are derived from a common underlying form
(SPE et passim); on another, they are independent lexical forms. (We happen to
think there are good reasons to favour the latter.) But this is beside the point:
what is crucial is that the phonology of present-day English requires closed-
rhyme shortness in specified contexts. The failure to impose shortness before
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word-final consonants, which gives rise to the alternations in question, is quite
at variance with the claim that a word final consonant is a coda.

IceLanpic. Modern Icelandic, like many other languages, displays the phenome-
non of metrical lengthening, the requirement that a stressed open syllable con-
tain a long vowel (for extensive discussion see Arnason 1980, Gussmann 1985
and the references therein). The overall result is that any stressed rhyme in
Icelandic must be heavy, being composed of either VC or VV. One consequence is
that a word-final stressed vowel must be long, as in the following examples.

(8) [{svo:lsvo ‘so’ [6u:] pu  ‘you’
[fai:] fae ‘I get’ [fe:] fé ‘livestock’

Domain-internally, stressed vowels are long before single consonants, which clear-
ly belong to the onset of the following syllable (see (9a)), and before clusters of
two consonants which form branching onsets (see (9b)).

9

a. [fe:la} fela ‘hide’ [tha:la] tala ‘speak’
[rau:sal rada ‘advise’ [je:tha] éta  ‘devour’
[6o:1a] pola ‘tolerate’ [ivir}  yfir  ‘over
[sizmi] simi ‘telephone’ [mai:la] mela ‘speak’

b. [pe:thr] betri ‘better’ [ne:phjal nepja ‘cold weather’
[vo:kbva]  vékva ‘water flowers’ [e:tru]  edrG ‘sober’

c. [phantal panta ‘order, vb.’ [senta] senda ‘send’

[mailti] melti ‘speak, pret.” [havhta] hatta ‘go to sleep’

Before an internal coda, on the other hand, a vowel must be short, as in (9¢).

As described to this point, the pattern is quite straightforward: stressed nuclei
must branch in open syllables and must not branch in closed syllables. This
unremarkable regularity encounters a major obstacle if a final consonant is
deemed a coda: monosyllabic words ending in C] should constitute closed sylla-
bles and should thus only contain short vowels. In fact, the vowel is invariably

long in such cases.

(10) [tha:ll] tal ‘number’ [vorn] von ‘hope’
[hai:d] h®d ‘height’ {(Bjou:d] pj6d ‘nation’
[ro:kP]  rok ‘cause’ [pu:1] bil  ‘moment’
[fe:th] fet  ‘step’ [pau:th] bat ‘boat, acc.sg’

It is clearly desirable that we produce a uniform account of stressed vowel quan-
tity that will subsume the long vowels of fal [tha:]] and tala [t"a:la] under the
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same generalisation. Meddling with syllable boundaries is not a satisfactory so-
lution, because some word-final two-consonant clusters allow a preceding vowel
to be long, while others do not. If final consonants are to be assigned to codas
!;hen we would be doubly hopeful of finding a short vowel before two consonants,
in this context. But a comparison of the long vowels in (11a) with the short in
(1 }91)3) 155},1(()))WS that this does not have to be the case (examples from Thrainsson

(11) a. [sny:pr] snupr ‘scolding’ (flus¢]  flys) ‘peeling’
[phv:kr] pukr ‘secretiveness’ [so:tr]  sotr  ‘slurping’
b. {kh'ymr] kumr ‘bleating’ ~ [emy] emj ‘wailing’

(pelvl  bélv ‘cursing’

The copclusion which Thréinsson reaches with respect to Icelandic is the follow-
ing: “either we need a more sophisticated theory of syllables, namely one that
does not consider final consonants and certain final consonant clusters part of
tl_le preceding syllable in some sense, or the length of stressed vowels in Icelan-
dic does not depend on syllable boundaries” (1994:150).

.Thus, although Icelandic differs from English in exhibiting metrical length-
ening, the vowel-length evidence points to the same conclusion in the two lan-
guages: word-final consonants do not affect the quantity of the preceding nucle-
us. In English, the vowel can be either short or long exactly as domain-internally
fbiefolre a single (onset) consonant. In Icelandic, a stressed vowel before a word-
inal consonant is invariably lon i
cingle tnoonant s Invarial y long for the same reason as one occurring before a

The 'nature of nuclear quantity in both English and Icelandic supports the
conclusion that word-final consonants are not codas.

3. Word-final consonants are onsets

Having built up a case against the notion that a final consonant is a coda. we
now o_uthne two main reasons for concluding positively that it must be an on’set
We will first consider evidence relating to the phonotactics of word-final clus-'
ters, before returning to the issue of preconsonantal vowel length.

3.1. Final clusters

On_ce a syllable template has been established for a given language, it would be
naively reasonable to expect it to be as applicable word-internall): as at word
edges. At least that is the initial supposition one would be entitled to make on
the basis of the view that syllable constituency enjoys independent structural
status. In fact, this expectation is rarely met by orthodox analyses of particular
languages ~ hardly surprising when you consider that the templates proposed
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in such accounts are constructed on the assumption that word edges correspond
to syllable edges. What we typically find is that the set of possible consonant
clusters allowed for in such templates far exceeds what is attested word-inter-
nally. For example, the orthodox notion that the English coda can contain up to
four or even five consonants does not prepare us for the disappointment of dis-
covering that morpheme-internal closed syllables can contain at most one. Sim-
ple observation confirms this as the overwhelming internal pattern, as found in
winster, shel *ter, af*ter, chap *ter, etc. A certain amount of argumentation is re-
quired to press home the point that this is the maximal pattern for internal
codas (see Harris 1994:66ff. for the details). The reason for the mismatch is of
course that morphological affixation can produce complex consonant clusters at
word edges that never occur domain-internally.

In the case of English, most of the complex word-final sequences result from
word-level suffixation, primarily involving the plural, present, past and ordinal
morphemes. These suffixes can in principle be appended to anything that is
morphologically appropriate; that is, any regular verb can take a past tense form,
any regular countable noun can attach a plural ending, and so on. Such proces-
ses produce a host of complex final sequences, including for example the [it]t,
mpft, lmz, ntBs] of belched, triumphed, films, thousandiths. One good reason for
being suspicious of the claim that these constitute genuine tautosyllabic clusters
is the fact that they are not permitted within roots; that is, there are no mono-
morphemic words containing any of these sequences. Moreover, consonant se-
quences straddling a word-level morpheme boundary are more or less unrestricted
in the same way as are sequences that arise across words at sentence level. Note
for example how the following word-final sequences have direct parallels with

cross-word sequences.

(12) word-level suffixation  sentence level
dreamed dream did
ringed ring David
seems seem zany
walked walk tall
boats boat sailed

Word-level suffixation is thus little different from sentence-level concatenation
in producing pseudo-clusters — combinations which reveal nothing about sylla-
ble-internal phonotactics. Any segment sequence crossing a word-level bounda-
ry results from lexical insertion and is, from a phonological point of view, acci-
dental.

The appropriate place to establish systematic patterns is within root-level
domains, most clearly within monomorphemic words. Once we inspect this por-
tion of the vocabulary of English, we arrive at a very different picture from that
painted by templates allowing for four or five coda consonants. The overwhelm-



John Harris and Edmund Gussmann

ing pattern is that, shorn of word-level suffixes, English words can end in a max-
imum of two consonants. Typical final clusters are [nd, nt, It, Id, pt, kt, mp, 1k,
st, ft] as in sand, lent, halt, bold, apt, act, lamp, link, last, oft.!

Should we then conclude that two is the limit for the English coda? This still
leaves us with a template that makes provision for one more position than is
found domain-internally. One response might be to shave the supernumerary
final consonant off the template through recourse to the device of extrasyllabic-
ity. In serialist approaches, this dispensation only holds underlyingly; during the
course of derivation the extrasylabic consonant has to be incorporated into syl-
lable structure proper, either into the preceding coda or into a following onset if
one becomes available through morphological concatenation (see Blevins 1995
for references). In the first instance, this in effect results in the postulation of
two templates — an underlying one allowing for a single coda consonant and a
surface one allowing for two.

While extrasyllabicity has no formal representational status in more recent
output-oriented theory, its effect can be simulated by means of a constraint in-
teraction which forces the right edge of a final syllable to be moved off the right
edge of the word (see Prince and Smolensky 1993: ch 4). Specifically, a constraint
which requires perfect alignment of syllable edges with word edges is outranked
by some other constraint which excludes a final consonant from the preceding
syllable. The impact of this interaction on a final two-consonant cluster is tabu-
lated in (13). Here, as a result of syllable-word misalignment, the final conso-
nant in the optimal candidate form (13b) is unsyllabified.

(13)
1..VCC/ (o4 ALIGN
TR R SR
a. ..VCC-] | *
b. = _VCeC] | .

The defeated candidate (13a), with perfect alignment, recapitulates the tradi-
tional final-coda analysis.

No matter whether they are implemented serially or by output constraint,
both the final-coda and the extrasyllabicity analyses carry with them certain
presumptions about the phonotactics of final two-consonant clusters that are
difficult to square with the facts. To illustrate the problem, we will now consider
final CC] combinations in four languages which, although typologically distinct
in one respect, all share the following trait: a significant set of the clusters in
question obey the same phonotactic restrictions as internal coda-onset clusters.

! Compared to this quite systematic pattern, the number of monomorphemic words
ending in more than two consonants is vanishingly small, e.g. text (and derivatives such
as context), mulct and (rhotic pronunciations of) corpse. Note that the third consonant in
all these cases is a suffix-like coronal.
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Starting with English, note how four of the most systematic phonotactic pat-
terns found in final CC] clusters are replicated in internal C+C clusters (exam-

ples from Harris 1994:74).

(14) medial final medial final
a. stop-stop b. sonorant-stop

chapter  apt pamper  damp

vector sect winter flint

wrinkle  rink

filter guilt

scalpel scalp
c. fricative-stop d. sonorant-fricative
mister mist cancer manse

after raft dolphin  golf
whisper  wisp parcel course

From the viewpoint of the final-coda and extrasyllabicity approaches, t}_le most
damaging aspect of the parallel between domain-internal C<C anq domam-f.ir}al
CC]J is that it has to be viewed as totally accidental. The phonotactic regularities
evident in both contexts have to be stated twice — once for internal coda-onset
clusters and again either for two-consonant codas (the final-coda view) or for a
coda followed by an unsyllabified C (the extrasyllabicity view). If anythmg, the
extrasyllabicity approach fares even worse than the ﬁnal-cosia approach in this
respect: it would lead us to expect no phonotactic dependencies to hold between
the members of a final C<C> sequence.

Modern Irish admits a rather more constrained set of internal and final clus-
ters than English (O Siadhail and Wigger 1975:68ff.). The same point is clear,
however: as exemplified in (15), whatever is found word-finally also shows up as

an internal coda-onset sequence.

(15) medial final

sonorant-stop ’
{rp] torpa  ‘clod’ corp ‘body
{rt] gorta ‘hunger’ gort ‘field’
{1t] rialta  ‘regular’ oscailt ‘open’
{1k] folca ‘flood, nom.pl.’ fole ‘flood, nom.sg.’
[rd] garda  ‘police’ bord ‘table’
{ngl rangaigh ‘classify’ long ‘ship’

fricative-stop ’
[xtl donachta‘badness, gen.’ donacht ‘badness, nom.
[st] postaire ‘messenger’ post ‘pos?’
[sk] taoscach ‘gushing’ taosc ‘drain’
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The parallel between the phonotactics of final CC] and internal C+C in both
English and Irish adds further to the body of negative evidence we have accumu-
lated against the final-coda view. But it goes beyond this by providing us with the
first positive indication of an alternative syllabification: a final C] is an onset.

If we make this assumption, the phonotactic parallel just outlined falls out
automatically: a word-final CC] cluster behaves just like an internal coda-onset
cluster because it 1s a coda-onset cluster. Since this means that internal —C'+C—
and final -C+C] clusters are syllabically identical, the phonotactic generalisa-
tions illustrated above for English and Irish need only be stated once. Below we
supply representations for the English pair misty - mist and Irish gorta — gort.
Since the relevant structures are syllabically identical, the same set of syllabic
representations will do for both languages.

(16) a. internal coda-onset C+C b. final coda-onset C+C]

misty, gorta mist, gort
R R

0 N\ ON 0 N\ ON

I B A
[ x xx x x ] [ x xx x x ]

O I N

mi1 s t 1 mi1 s t

g or t o g or ¢t

Assigning a final consonant to an onset begs the following question: what is it
the onset of? For the time being, we will simply assume that it is the onset of a
syllable that is well-formed to the extent that it contains a nucleus, albeit one
that remains silent (hence the final empty position (16b)). It is important to note
that none of the evidence we have discussed to this point has any direct bearing
on this particular issue. We will leave it until the last part of the paper to address
the concerns of those who harbour a scepticism of empty categories in phonolo-
£y. _

One question we are in a position to answer right away is whether both mem-
bers of a final two-consonant cluster could inhabit the same onset. Since branch-
ing onsets are found word-initially (bring, clutter) and word-medially (algebra,
umbrella), we should expect them also to turn up word-finally. The prediction is
indeed borne out, but only by some languages. While neither English nor Irish
tolerates branching onsets in this position, there are languages such as Polish
and French which do. These languages show two types of word-final CC cluster.
One, exemplified in (17), follows the English and Irish C+C pattern illustrated in
(16).
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(17) a. Polish
ba[rk] ‘shoulder’ wiflk]  ‘wolf’
ka[nt] ‘edge’ lafmp] ‘lamp, gen.pl.’
ska[rp] ‘treasure’

b. French
polrtle ‘door’ lou[rdle ‘heavy, fem.’
bafrble ‘beard’ Prou[st]

The other type replicates the branching-onset pattern encountergd wor.d-initial—
ly and medially. Compare the following initial and final clusters in Polish (final
devoicing and some other processes disregarded).

(18) word-initial word-final
[tr] trawa  ‘grass’ jesiotr  ‘sturgeon’
[dr] droga  ‘road’ wydr ‘otter, gen.pl.’
[bl/bw] btadzi¢ ‘err’ zastabl  ‘he fainted’
[dl/dw] dtugi ‘long’ zbladt  ‘he grew pale’
[tt/tw) thusty  ‘fat’ zami6tt ‘he swept’
[f1] fladra  ‘flounder’ trefl ‘clubs’
[fr] fraza ‘phrase’ szyfr ‘code’
(kI klaé ‘curse’ cykl ‘cycle’
[kr] kret ‘mole’ akr ‘acre’
[ghigw] glowa  ‘head’ biegl ‘he ran’

The same situation prevails in French.

(19) word-inttial word-final

[br] bras ‘shoulder’ sabre  ‘sabre’
[tr] trou ‘hole’ vitre ‘pane’
{dr] drap ‘drape’ poudre ‘dust’
{gr] gris ‘grey’ maigre ‘slim’
[vr] vrai ‘true’ pauvre ‘poor’
[kl} clou ‘nail’ boucle ‘buckle’
{f1] flotte ‘fleet’ souffle ‘breath’
[bl] blanc  ‘white’ lisible  ‘legible’
[pl] plaisir  ‘pleasure’ peuple ‘people’

(For further exemplification and discussion of the French facts, see Charette
1991:120ff.); for Polish, see Gussmann and Cyran, this volume).

The exact phonotactic parallels exhibited by the pairs of clusters in (18) aqd
(19) come as no surprise if we assume they obtain in precisely the same ;yllablc
configuration, namely a branching onset. This is illustrated by the medial and
final clusters below.
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(20) a. medial complex onset  b. final complex onset
souftler ‘to blow’ souffle ‘breath’
katedra ‘cathedral’ katedr ‘cathedral, gen.pl.’

ONO N ONO N
[ O NG PN
X X X X X | X X X X X |
[ T O [
s ufl e s uf 1
.t edr a .t e dr

Any account which treats final clusters of this type as codas faces two main
difficulties. Firstly, it is problematic on theory-internal grounds: alleged coda
clusters are typically assumed to obey the Sonority Sequencing Generalisation
(see, for example, Selkirk 1982). That is, their sonority is supposed to decrease,
as indeed it does in sequences of the type illustrated by words such as English
damp in (14) and Irish corp in (15). The sonority profile of the souffle/cykl cases,
however, slopes in precisely the opposite direction: the relevant clusters all con-
sist of obstruent plus liquid. Secondly, the final-coda account completely misses
the fact that, phonotactically, these domain-final clusters have direct domain-
internal counterparts.

Since Polish and French accommaédate both final coda-onset and final branch-
ing-onset clusters, we expect these patterns to occur in combination, resulting
in final C+CC] clusters. This is exactly what we do find: for example, French
[arbr] arbre ‘tree’, Polish cha[ndr] ‘blues, gen.pl.’, filltr] ‘filtr’, malrtf] ‘worry,
imp.’.

The phonotactic facts taken from the four languages just discussed strength-
en the conclusion that the second member of a final CC cluster cannot be a coda.
Only the first member of such clusters may have this status, a pattern encoun-
tered in all four languages. Alternatively, the first member may occur as the
lefthand position of a branching onset, a pattern permitted in Polish and French.
In either event, the second member of a final CC cluster can only be an onset.

3.2. Final onsets and vowel length

Having concluded that final CC] syllabifies as either a coda-onset cluster or as a
branching onset, suppose we now make the further claim that any final conso-
nant — including singletons — occupies an onset. In this way, we readily capture
the extra-rhymal behaviour of this position with respect to vowel length and
stress assignment.

Taking length first, consider again the English closed-rhyme shortness facts
introduced in 2.3. Recall that domain-internally in English there are severe re-
strictions on the character of the rhymal consonant that can follow a branching
nucleus (the pastry, poultry, shoulder examples in (5)). Absolutely no such re-
strictions are found for word-final consonants. This is why pairs such as lid -
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lead abound in English (see the examples in (5)). If word-final consonants are
codas, this asymmetry remains a mystery. If, on the other hand, word-ﬁnz.al con-
sonants are onsets, then the arbitrariness disappears: the general pattern is that
a short or a long vowel is free to appear before a single consonant in ’th onset of
the following syllable. It matters not whether this onset occurs domam-mtgrna}-
ly, as in litter — litre, villain - silent, beckon - bacon (see (21a)), or finally, as in bit
— beat, pill — pile, wreck — rake (see (21b)).

(21) a. pepper paper
ONON ON ON
Pl [ N
[ x x x x | [ x x x x x ]
[ I R
p e p 2 peyp=?
b. lid lead
ONON ON O N
L DN
[ x x x x | [ x x x x x ]
P L
1 1+ d i d

Alternations involving closed-syllable shortening, illustrated in (7), tell e{(actly
the same story: the vowel of a morphological root must be short before an inter-
nal rhymal consonant (as in perceptive, fifty) but can be long before a final conso-
nant (perceive, five). If the final consonant is a coda, we have no qbv10us explana-
tion for this asymmetry. If the final consonant is an onset, the failure tq shorten
before a single word-final consonant is exactly to be expected: shortening takes
places before a coda and not before an onset.

The occurrence of closed syllable shortening before word-final two-consonant
clusters is also expected, since we have established that the first of these conso-
nants occupies a coda (as per the arguments outlined in 3.1). Hence alternations

such as the following.

(22) VVeC] VC-C]
keep kept
deep depth
w1de Wldth
leave left
five fifth
thief theft
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The following representations illustrate the difference between alternants dis-
playing length before a single final consonant (as in (23a)) and those showing
closed-rhyme shortness (as in (28b) and (23¢)).

(23) a. five b. fifth c. fifty
R R R
ON\ON ON\ON ON ON
P [ [ [ [ [
[x xx x x] [x xx x x] [x xx x x ]
[ [ 11 I
f ay v f 1f @ f 1 f t i

Turning once again to Icelandic, we may now note that the vowel-length prob-
lem posed in 2.3 has a straightforward solution which accords with our initial
intuition that, in this language, stressed (= first) vowels must be long in open
syllables. This interpretation is possible only as long as a word-final consonant is
regarded as an onset rather than as a coda. In that case, VVC] forms such as
those in (24a) have long vowels for exactly the same reason as forms such as
those in (24b) and (24¢): in all instances, the stressed vowel occurs in an open
syllable, whether this be in absolute final position (as in (24)b) or is followed by
an onset (as in (24a) and (24¢)). In the latter case, it is irrelevant whether the
onset is domain-internal (as in (24¢)) or final (as in (24a)).

(24) a. VVe(C]
[tha:l]  tal ‘number’ [vo:n] von ‘hope’
[hai:d] had ‘height’ [6jou:s] bj6d ‘nation’
[re:kh] 1ok ‘cause’ (pr:1] bil  ‘moment’
[fe:th]  fet  ‘step’ [pau:th] bat  ‘boat, acc. sg.’
b. VVe]
[svo:]  svo  ‘so’ [6u:] pa  ‘you’
[fai:] fe  ‘Iget [fie:] fé ‘livestock’
c. VV-CV
[fe:la]  fela  ‘hide’ [tha:la) tala ‘speak’
[rau:0al rada ‘advise’ [je:tha] éta  ‘devour’
[6o:la]  pola ‘tolerate’ [ivir] yfir ‘over
{siimi] simi ‘telephone’ [mai:la] mala ‘speak’

We also noted in 2.3 that vowels before final CC] in Icelandic are short before
certain clusters and long before others. If we assume that Icelandic is like Polish
and French, but unlike English and Irish, in allowing word-final branching on-
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sets, a long vowel is required in words such as those in (25a) for the same reason
as in words containing an internal complex onset, such as those in (25b).

(25) a. VV-CC(C]

[sny:pr] snupr ‘scolding’ [flis¢]  flysj ‘peelir.lg’ ’
[phv:kr] pukr ‘secretiveness’ [se:tr]  sotr ‘slurping

b. VV+CCV ‘ ’
[be:thri] betri ‘better’ [ve:kva] vokva ‘water flowers

[ne:phjal nepja ‘cold weather’ [e:tru] edri ‘sober’

To summarise, metrical lengthening in Icelandic comes in four different seg-
mental flavours: VV+CV, VV<¢C], VV+CCV and VV+CC]. As illustrated in (26a),
these contexts instantiate a single syllabic configuration, namely a stressed nu-
cleus branching in an open rhyme.

(26) a. [fe:la]fela ‘hide’ [vo:n]von ‘hope’
R R R R
| | I |
O N ON O N ON
I [ NG
[ x x x x x | [ x x x x x ]
[ [ P
f e 1 a v o n
[ne:phja] nepja ‘cold weather’ [se:tr]sétr ‘slurping’
R R R
| | I I
ON 0 N ON 0 N
I DN N I NG DN
[ x x x X X x | [ x x x x x x |
I T I
n e phj a s 0 tr

[kPymr] kumr ‘bleating’

=
m—x— 0
w1z

- —

m—x—
(@]
—Z=

BT M —
g —
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As illustrated in (26b), the other type of stressed constituent is a closed rhyme
containing a non-branching nucleus, under which the segmental strings VC+CV
and VC+C] are subsumed. The significant point about the metrical generalisa-
tion embodied in (26) is that a final consonant behaves just like an internal
onset rather than a coda.

4. A final consonant is followed by an empty nucleus
4.1. Empty nuclei

It is now time to address the issue of final empty nuclei. The evidence we have
reviewed to this point is of two types: one leads us to reject the notion that final
consonants are codas, while the other encourages us to embrace the notion that
they are onsets. It is important to note that neither of these conclusions stands
or falls by what we are about to say next.

There are good reasons to assume that any syllable onset must be supported
by a following nucleus. For one thing, this allows us to maintain a more restric-
tive theory of syllable structure than one that would countenance stray consti-
tuents. If a final consonant occupies an onset, we are then driven to the conclu-
sion that this must be followed by a silent nucleus. In other words, we have
jarrived at the eastern notion of a final dull syllable. Structurally, there is noth-
ing unusual about a syllable of this type: it contains an onset position which is
licensed by a nuclear position. To label it “degenerate” (see Selkirk 1981) only
makes sense from the viewpoint of the phoneme-centred view described in sec-
tion 1: a dull syllable is phonemically unusual in that it has no segmental con-
ent.

That is not to say, however, that an empty syllabic position cannot make its
presence felt. In this section, we present two types of evidence which indicate
that empty nuclei, initially posited on theory-internal grounds, have independ-
ent motivation.

4.2. The metricality of empty nuclei

Since stress assignment is known to be sensitive to syllabic structure, and if
empty nuclei really are structurally no different from other nuclei, then they
should be expected to betray their presence metrically. We now present two cases
where they can do just that.

Consider the regular pattern of stress location in Spanish: as illustrated in
(27), stress typically falls either on the penultimate or the final vowel in a word.

(27) a. patata ‘potato’ b. Madrid
paléma ‘pretty’ jamén  ‘ham’
camisa ‘shirt’ papél  ‘paper’
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Expressed in terms of a western-oriented view of syllable structure, the general-
isation can be stated as follows: stress falls on the last syllable of a word if it is C-
final (as in (27b)); otherwise it falls on the penult (as in (27a)). While observa-
tionally adequate, this statement contains a rather ugly disjunction: it is not
immediately obvious why final VCV] and VC] strings should converge on the
same stress result.

An eastern-oriented statement is, in contrast, much simpler. The C-final con-
text in (27b) reduces to the V-final context in (27a), if we make the assumption
that a dull syllable is incorporated in metrical structure. Specifically, a final empty
nucleus forms the weak member of a left-headed foot — the same configuration
as that found in words ending in an unstressed vowel. The stress generalisation
can now be recast as a uniform statement: regular stress in Spanish consists in a
final trochaic foot. This is illustrated below.

(28) a. patata b. papél
(- V) (- V)
ONONON ONONON
A R
X X X X X X X X X X X X
I I [ I I
patat a papel

Not all languages treat final VCV and VC] alike for stress purposes. In contrast
to Spanish, Polish always stresses the penultimate vowel of a word, irrespective
of whether the word ends in a consonant (e.g. kobiéto ‘woman, voc.sg.’, kobiétom
‘woman, dat. pl.’). From the eastern perspective, this means that final empty
nuclei are not projected to metrical structure in this language. Whether or not
empty nuclei are metrified can thus be construed as a matter of parametric var-
iation (see Burzio 1994).

Consider now the English stress sub-regularity that emerges from examples
such as the following.

(29) a. agénda b. tormént
magénta lamént
aréma cajble

A traditional western treatment would have to distinguish between heavy and
super-heavy syllables, where the latter contains a two-consonant coda: specifi-
cally, we have non-final stress on a heavy syllable in (29a) and final stress on a
super-heavy syllable in (29b). This bifurcation disappears once we assume that
the so-called super-heavy syllables are, in fact, sequences of a heavy syllable
followed by a light, where the latter contains an empty nucleus. This means that
a heavy-light trochee falls at the right edge of all the forms in (29), regardless of
whether the weak nucleus is sounded (as in agénda) or remains silent (as in
torméntid).
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The recognition of final empty nuclei eases a little embarrassment that arises
over the different uses of the term rhiyme in syllable theory and in versification.
Two words are said to form a verse rhyme when they are share the same “termi-
nal sounds”. Traditionally two types of such rhymes are distinguished, namely
masculine and feminine. The former is defined as holding between words which
end in a stressed monosyllable, for example cook — book, collect — direct in Eng-
lish and lis¢ ‘leaf’- kisé ‘cluster’, wrég ‘enemy’ - prég ‘threshold’ in Polish. Fer-
inine rhymes are defined as holding between words in which one or more un-
stressed syllables follow a stressed one, for example elation — nation, merrily -
verily and Polish mezny ‘valiant’ - dalekosiezny ‘far-reaching’, méwita ‘she spoke’
—dzielita ‘she divided’. These definitions incorporate the western notion of final
codas. Under this view, a phonological rhyme corresponds only to a masculine
verse rhyme; that is, word-final identical consonants qualify as both phonologi-
cal and verse rhymes. A feminine verse rhyme, on the other hand, corresponds
to a phonological frame consisting of a stressed rhyme followed by at least one
unstressed syllable — in other words, a trochaic foot. The disparity in usage is at
best odd and rarely acknowledged in the standard literature.

Under the eastern view, all verse rhymes are potentially phonological feet.
The main difference between masculine and feminine verse rhymes boils down
to the matter of whether or not the weak nucleus of the foot is sounded: in
feminine rhymes it is (as in placénta — magénta), while in masculine rhymes it
isn’t (as in preténd@ - expénd@). Syllabically and metrically speaking, all verse
rhymes are feminine. (This is consistent with the conclusion that all feet are
feminine, i.e. minimally binary (see McCarthy and Prince 1986).)

A parting shot on versification: the notion that there exist metrifiable enti-
ties that are nevertheless silent is not completely alien to the Graeco-Roman
tradition. It is inherent in the device of. catalexis, described in standard works on
verse structure and now integrated into modern metrical theory (e.g. Giegerich
1985, Kiparsky 1991). As traditionally used, this refers to a silent stress — in
musical terms a rest — which must be counted at the end of a line of verse in
order for it to scan. Examples of it are marked by @ at the end of the second and
fourth lines of the following piece of doggerel (cited by Malof 1970:40):

Taffy was a Welshman
Taffy was a thief &

Taffy came to my house
And stole a piece of beef &

It is not difficult to see how the catalectic beat converges on the eastern notion of
a final dull syllable.

4.3. The sound of silence

There is another way in which an empty nucleus can give itself away: under
certain circumstances, it has to let its voice be heard. By way of illustration, we
will look briefly at one such instance in English and one in Polish.
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It is a well-known fact that the suffixation of —(e)s or —ed in English produces
potential consonant sequences that must be broken up by the appearance of a
vowel. This happens when the consonants are phonetically too 31m_11ar in certgln
respects, being either alveolar sibilants or plosives. Thus alongside c¢_1ts, rl{)s,
leaps with [s] or [z] we find buses, bushes, churches with [iz] (or [1z], if you're
that way inclined); alongside travelled, crushed, wronged with [d] or [t], we find
wedded, waited with [id].

A standard rule-based account of this alternation treats it as a matter of epen-
thesis: a vowel is inserted to split the offending cluster. Some pretty powerful
theoretical machinery is engaged here. Phonological derivation is allowed to per-
form two syllabic transformations. One inserts a syllabic position, the nucleus
housing the epenthetic vowel, while the other moves the stem-final consonant
from a coda (in [bas*]) into an onset (in [ba*size]). ‘

In contrast, an eastern-oriented account of these facts allows us to maintain
a more restrictive theory of derivation which eschews resyllabification altogeth-
er. As noted in 3.1., word-level morphology in English produces consonant_ se-
quences which must be interpreted as belonging to separate syllabic domalns.
Since it occupies the onset of a dull syllable, any stem-final consonaqt is always
separated from a following consonantal suffix by an empty nucleus, asin [[rIbQ]z]
ribs. (Actually, since the suffix in this example is also domain-final, it too is fol-
lowed by an empty nucleus, but this is not crucial to the point at hand.) Un_dgr
most circumstances, the intervening nucleus will remain silent. However, it is
clear how the vocalic reflex of —ed/~(e)s should be interpreted under this account.
Consider the representations of wedded and misses.

(30) a. wedded b. misses
ONON O N ONON O N
S I (I IR .
Ixxx x ] x x 1 lx xx x ] x x ]
[ 11 8 | (I T 7 I
w e d d mi s VA

The [i/1] of —ed/-(e)s is the phonetic interpretation of an “empty” nucleus. In this
particular instance, it is the sound the nucleus makes when it is called on to s-01-"t
out a little local difficulty between estranged consonants. So-called epenthesis is
not epenthesis at all: no novel syllabic structure is inserted. Nor is any position
resyllabified. N n
A similar case can be made for the Polish word-level prepositions [v] w ‘in
and [z] z ‘with’. Since each of these forms an independent domain, it must be
terminated by an empty nucleus. The nucleus is inaudible before most conso-
nant sequences, including some of considerable complexity, for example the ini-
tial [vmgn] of w mgnieniu ‘in a flicker’ or the [zdrv] of z drwalem ‘with a wood-
cutter’. A heavy following cluster is thus in itself no bar to the appearance of
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either of these prepositions. However, whenever a word-initial a sequence be-
gins with a consonant similar to that of the preposition, the final nucleus of the
preposition is phonetically expressed, as [el, for example in [veft...] we wtorek
‘on Tuesday’, or [zezw...] z¢ z¢osci ‘out of spite’. The mechanism here seems to be
the same as in English: the final empty nucleus betrays its presence when forced
by some constraint governing the phonetic interpretation of particular sound
sequences.

4.4. CV typology revisited

Finally, we can return to the typological issue we started with in 2.1. There we
noted how the traditional two-way classification of languages into CV and CVC
types is contradicted by the observed four-way distinction which emerges from
the separate choices that grammars evidently make with respect to internal closed
syllables and final consonants. The recognition of (domain-internal) branching
rhymes and domain-final dull syllables as independent entities allows us to cap-
ture this typology in a simple parametric fashion. One parameter controls whether
or not a grammar allows rhymes to branch: orr precludes closed syllables. An-
other controls whether or not a domain-final nucleus is allowed to remain silent:
if it is set at OFF, then every word in the language must end in a vowel; if it is ON,
the language permits final consonants. The intersection of these two independ-
ent parameters is shown in (31).

(31)
! branching rhyme?
final empty ! .
nuclei? ' NO YES
NO ' Ia .VeCV] Na ..V(C)*CV]
¢ Zulu Italian
YES P Ib . V-CV(O)] b ..V(C)*CV(C)]
Luo English

5. Conclusion

We have compared two views on the syllabic status of domain-final consonants,
drawing on a range of evidence relating to language typology, word stress, vowel
length, and cluster phonotactics. All of the evidence points to the conclusion
that a final consonant is not a coda but rather forms the onset of a syllable
containing a nucleus which is allowed to remain silent.

In short, the east was right all along.
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Kammu minor syllables in head-driven phonology
Harry vaN DER HULST AND Nancy A. RITTER

1. Introduction

In this article we will examine the phonotactic word structure of Kammu, an
Austroasiatic language spoken in a large area in northern Southeast Asia (Laos,
Vietnam, Thailand, Burma, China). We base ourselves mainly on the excellent
analysis of the phonology and morphology in Svantesson (1983), who describes a
northern dialect of Kammu.

Kammu, like other Austroasiatic languages, displays a difference between
two types of syllables called minor syllables and major syllables.! From a phono-
logical perspective, minor syllables are characterised as syllables which lack a
vowel contrast, although phonetically, especially in careful pronunciation, there
is often a schwa or [i]-like vocalic element present.? If these latter vocalic sounds
can be construed as mere consequences of phonetic implementation, then the
observed occurrences of consonant sequences created by minor syllables preced-
ing major syllables seem to evidence very complex word initial consonant clus-
ters, such as Iptrap ‘lie face down, expressive’ (Svantesson 1983:31). Analysing a
form like this as one syllable would entail allowing virtually unrestricted “on-
sets” and frustrate any serious attempt to develop a crosslinguistic theory of
syllable structure.

In this article we wish to examine the representation of minor syllables in the
context of a government / licensing approach to phonology. Our version of such
an approach is based on the concept that phonology is driven by head-dependent
relations and that such relations underlie phonological representations and are
the key to understanding phonological processes. Consequently, we have termed
our approach Head-Driven Phonology (HDP) in which the core of the model
consists of licensing mechanisms that serve to authorise the units that comprise
phonological representations by referring to head/dependent relations of vari-
ous sorts. One of the goals of Head-Driven Phonology is to analyse complex pho-
notactic patterns in terms of a highly restricted set of maximally binary head/
dependent relations. Clearly, Kammu phonotactics forms an interesting testing
ground for such a theory.

I Miner syllables are also sometimes referred to in the literature as “presyllables”, or

“sesquisyllables” together with their base.
2 According to Diffloth (1976) vocalic contrasts in minor syllables may be found in the

Aslian branch of languages.
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