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‘good-masc.’ ‘goodness’  ‘good-fem.’
/bon/ /bon-te/ /bon-a/ underlying forms
[bon], [bon],[te] [bo],[na], syllabification
{b3n], [b3n],[te]s — Nasalization:
V — [+nasal] / ___ [—syllablc}]
+nasal o
[b3], [b3],[te]s — Nasal Deletion:
[—syllabw} N
+nasal
— — [bon], Schwa Deletion:
e 2 Z) N
[b3], [b3],[te], [bon], surface form

It should be noted that the underlying forms above are rather abstract, and are
controversial; see Further reading. However, at the very least the derivation
above represents how the alternations originally arose, so the basic point about
deletion in codas vs. onsets holds in any event.

13.6.5 A general pattern in syllable-based alternation

The alternations treated in the previous three sections have a similar character.
Here is a description of this pattern in general terms. Suppose that a language
has stems that end in consonants and suffixes that begin with vowels. In such a
situation, a stem-final consonant will have a special status, namely of alternating
in its syllable position. Where the stem stands alone ((a) below), or followed by
a consonant-initial affix ((b)), then Coda Formation will normally place that con-
sonant in coda position. But when the stem precedes a vowel-initial suffix, as in
(c), Onset Formation will normally apply. In the diagrams, the crucial stem-final
consonant is shown in bold.

"N /NA vl

C VvV C cC VvV C - cv<C -V

If there is a rule of lenition, deletion, or neutralization that applies in codas, it
will affect segments marked with an arrow in the diagrams below. The applica-
tion of any such rule is shown with lower case:

/N ﬂ\ﬂ

a. C V ¢ b.C V ¢ - ¢. CV C -V
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The result will be that the stem alternates, the two allomorphs being [CVc¢] and [CVC].

An instance of “CVc¢” from the Cibaefio example above would be [mu'xej],
“CVC” being [muxer(-es)]. Here, “c” stands for the neutralization of distinctions
among liquids and [j]. In French, “CVc¢” is /ban/ — [b3], “CVC?” is [bon(s)], and
“c” stands for deletion. The pattern also occurs, in slightly different form, in the
Portefio Spanish example of §13.6.2. The Portefio rule is a fortition rule that affects
only onsets; but the data pattern that results is the essentially the same.

This pattern is the basis of phonological alternations in a great many languages.

13.7 Syllables and Derivations: Vocalic Epenthesis

Many rules that epenthesize vowels can be analyzed in terms of the syllable struc-
ture of the language they occur in. Vocalic epenthesis often makes it possible to
syllabify consonants that otherwise could not be syllabified.

Consider the following data from Yawelmani Yokuts, a Penutian language of
Northern California. The first row gives four partial verb paradigms, and the
second gives the same stems in the form of unaffixed verbal nouns (for morpho-
logical conversion processes of this sort, see §5.2).

‘Might V’ ‘Future II' Nonfuture ‘Having V’ed’ ‘Future I’

[pha2th-al] [p"a’tt-en] [ptarit™hin] [phazit’-mi]  [p"arit™-nit"] ‘fight’
[2ilk"al] [?ilkPen] [2ilikP-hin]  [ilikP-mi] [2ilikP-nit"]  ‘sing’
[lihm-al] [lihm-en] [lihim-hin] [lihim-mi] [lihim-nit"]  ‘run’
[2ajj-al] {2ajj-en] [2ajij-hin] [2ajij-mi] [ajij-nit"]  ‘pole a boat’

Verbal nouns
[ptarit’]  ‘“fighting’

[2ilik"] ‘singing’
[lihim] ‘running’
[2ajij] ‘poling a boat’

These verb stems alternate: an allomorph of the form CVCC occurs before vowel-
initial suffixes such as [-al] and [-en], and an allomorph of the form CVCiC occurs
before consonant-initial suffixes such as [-hin], [-mi], and [-nit"], as well as word-
finally as in the verbal nouns. In general, all vowel ~ zero alternations of this
type in Yawelmani involve the vowel /i/, which suggests that the alternation is
due to epenthesis, not syncope; if it were syncope, we would expect all of the
Yawelmani vowels to patticipate.

Using curly brackets, as in the Cibaefio example above (p. 259), an epenthesis
rule can be formulated that derives the correct pattern:
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Yawelmani Epenthesis (first version)
. C
d—i/ C C{
]word
Insert the vowel [i] in second position in a triple consonant cluster, or between

¥

two word-final consonants.

This would apply as shown below:

/ptarth+al/ /ptazt+hin/ Iptaet® underlying forms
— p"a?it"hin pra2it" Epenthesis
[p"a2t"al] [p"a?it"hin] [pharit?] surface forms

There are two reasons why rules formulated in this way have struck many
phonologists as unsatisfactory. First, as with the Cibaefio Liquid Gliding case,
the rule makes no connection between the two cases listed in the curly brackets.
Second, the rule does not take account of Yawelmani syllable structure. In fact,
all Yawelmani syllables begin with a single consonant, and end with up to one
consonant. The underlying representations that undergo Epenthesis are precisely
the ones that could not be syllabified, under these limitations.

An alternative is to let the principles of syllabification do most of the work for
us. The idea is that syllabification incorporates whatever it can, then Epenthesis
provides a vowel to permit syllabification of the remainder.

To do this, we must state proper rules of Onset Formation and Coda
Formation for Yawelmani, which forms onsets and codas of just one consonant.

Onset Formation (Yawelmani)
Join a single consonant to the following syllable.
Coda Formation (Yawelmani)

Join a single unaffiliated consonant to the preceding syllable.

As before, Onset Formation must precede Coda Formation, forcing the syllabi-
fication [V],[CV], for /VCV/. Assuming these rules, the forms under examination
would be syllabified as follows.

G c o c c ¢ Assignment

phéfthél phéfthhin phéfth

G G o G 4] Onset Formation

| |

pha 2thal pra 2 th

pra2tthin
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IA A4

pra?thal phaftthin phazth

Coda Formation

The result is that there are still consonants (the [t*] in the second and third forms),
that are as yet unaffiliated with any syllable; such consonants are normally
referred to as stray.

We now suppose that Epenthesis is formulated to repair any consonants that
are left stray following the initial application of syllabification. The rule that
is needed can be expressed as follows; the notation C indicates an unsyllabified
consonant.

Yawelmani Epenthesis (syllabic version)
g—-i/___C

Insert [i] before a stray consonant.

Since only the last two representations above include unsyllabified consonants,
only they trigger Epenthesis:

A A

pha?ithhin phaith

Epenthesis

Since syllabification rules are persistent, they will reapply as shown below, estab-
lishing the normal syllabification on the surface:

- OALA A

pratithhin pha ?2ith

G Assignment

c O o c O Onset Formation

- AN A

phafithhin phafith
G O o 6 © Coda Formation
pha?ithhin pha?ith
o c G © G G O surface forms
pha?2thal pra2itthin pha?ith
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It is claimed here that the revised version of Epenthesis is an improvement,
for two reasons. First, it unifies the two separate environments of the earlier
rule into a single environment. Second, it establishes a connection between the
syllabification principles of Yawelmani and the epenthesis pattern — epenthesis
renders consonants syllabifiable if they would otherwise not be.

Other epenthesis processes in other languages further suppozt the claimed con-

nection between syllable structure and epenthesis. For instance, both Turkish and -

Modern Hebrew (chapter 12, Further reading, p. 249) have epenthesis processes
that are more complex than that of Yawelmani: they apply only where they
produce a well-formed sonority profile, in line with the sonority sequencing
restrictions (§4.4.1) observed in these languages.

13.8 Other Remedies for Unsyllabifiable
Consonants

The requirement that every consonant belong to some syllable drives other
phonological processes as well.

A close relative of vocalic epenthesis is the family of rules that change
[—syllabic] sounds to the corresponding [+syllabic] sounds. Such rules can apply
to glides (glide vocalization; j — i, w — u), as well as to liquids (1 - |, r — 1)
and nasals (m — m, n — n). Thus in English, alternations like central ~ center
['sentral] ~ ['sentj] plausibly reflect an underlying form /sent1/, which is retained
intact in central, where the result can be syllabified ([sen] [t1al],), but replaces the
/1/ with its [+syllabic] counterpart [1] (usual IPA transcription: [2]) when the result
would not form a legal syllable (*[senti]).

In other cases, a language actually sacrifices a consonant where it would not
fit into the syllabic pattern. For example, in Spanish the verb esculpir [eskul'pir]
‘to sculpt’ consists of the stem /eskulp/ plus the third conjugation infinitive
ending /-i¢/. With the suffix -fura, this stem would produce the underlying form
leskulp-tura/, which means ‘sculpture’. However, the corresponding surface form
is actually [eskultuca], with loss of the underlying /p/. This can be understood
as the loss of a segment that cannot be incorporated into either neighboring
syllable: /lp/ is not a legal coda of Spanish, nor is [pt] a possible onset. The rule
that would be needed is something like the following:

Stray Erasure
-0
Delete a stray consonant.

Here is a schematic derivation for [eskultura]:

A s
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G Assignment

éskllllptlilfal

Onset Formation

eskulptura

Coda Formation

eskuiptura

/I

eskul tura

Stray Erasure

This can only be considered a schematic derivation, since in a full version we
would have to provide versions of Onset Formation and Coda Formation that
produced all and only the legal onsets and codas of Spanish. The general point
at hand is that the loss of /p/ in [eskultura] is related to the general principles of
syllable well-formedness in Spanish.

In sum, a frequently followed course in phonological analysis is to set up the syl-
labification system as an overarching set of well-formedness principles, expressed
here through the persistent application of ¢ Assignment, Onset Formation, and Coda
Formation. The segmental rules of the language shoehorn the underlying forms,
by means of insertion, vocalization, and deletion, into the legal syllabic forms.

Exercises

1 English /Al/ coalescence

In some English dialects the sequence /al/ is optionally realized as syllabic [1] in
certain environments. Here are relevant data.

dull ['dal] or ['dl] Culver ['kalva] or ['kive]
null ['nal] or ['nl] Mulbolland  [mal'halond] or [m]'halond]
hull {*hal] or ['hl] bulky ['balki] or ['blki]

color  ['kala] only
Cullen {'kalan] only
Tuller  ['tal2] only
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a. Apply the rules given in the readings to syllabify all the underlying forms above.

b. State a rule for /al/ — [I]. To write a rule that is undergone by two segments,
merging them into one, use the numerical subscripts shown in fn. 9, p. 101,
and let one of the sounds become zero.

¢. Give derivatidns, including the initial syllabification stage, of dull, Culver, and
color.

2 Distribution of English Consonants

English /w/ may occur in onsets but not codas, as shown by the following
examples:

o  Onsets: will [wil], twin [twin], away [o.wei]
e Not codas: no words like *[piw], *['piw.la]*

Examine all of the English consonants (see chart on p. 21) and assess each
for whether it can occur in onsets, codas, or both. Give examples in the same
format as just given. You should be able to find three consonants (including /w/)
that are limited to onsets, and one consonant that is limited to codas.

3 Allophones of German /v/

In one variety of German, the voiced uvular fricative [¥] is in complementary
distribution with a voiced uvular approximant, which will be described with the
IPA symbol [4]. For the features of [¥] see p. 96; you may assume that [a] differs
from [g] in being [—consonantal, +sonorant, +approximant].

a. Produce a phonemic analysis for these two sounds, following the method
given in chapters 2 and 3. Your analysis should make use of syllable struc-
ture, as discussed in this chapter. Include derivations for the forms ['so:t],
[para'dizs], ['14], ['fy:a-t], and ['aabart].

In the data, hyphens are included to help with the meanings; they can be ignored
for purposes of syllabification and the allophone environments.

* Some textbooks use /w/ as a transcription for the second part of the diphthongs {ou] and [aul,
as in “[ow]” or “[aw].” It is assumed here that this is not a phonologically valid transcription, since
if /w/ were generally able to occur in codas we would expect there to be cases like *[iw], *[ew],
*lew], etc

S L
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Forms with (¥} Forms with [4]

['Borit] ‘red’ ['1a] ‘delusion’

['15-9] ‘be mistaken-1 sg. pres.’ ['1a-t] ‘be mistaken-3 sg. pres.’
['lerr-a] ‘empty-fem./plur.’ ['leza] ‘empty’
['besor-a] ‘better-fem./plur.’ ['fiza] ‘four’

['Baux] ‘smoke’ ['fyra] “for’

['bitor-o] ‘bitter-fem./plur.’ ['o1a] ‘ear’

['vandsg-a] ‘wander-1 p. sing.’ {'fyia-t] ‘lead-3 sg. pres.’
['sura] ‘rest’ [fy1a-ta]  ‘lead-3 sg. past’
['Bain] ‘Rhine’ ['vaat-s]  ‘wait-1 sg. pres.’
['drai] ‘three’ ['veak-o] work-plur.’
[pasa'diis]  ‘paradise’ [paa'tar]  ‘party’

[ersal ‘era’ [‘aabart]  ‘work’

['biait] ‘broad’ ['oadnun]  ‘order’

['fyig-3] ‘lead-1 sg. pres.’

[leo'nomma]  ‘Leonore’

[ma'simms]  ‘navy’

b. Add an additional rule to cover these data. The clue is to look for the same
stems above as they appear with vowel-initial suffixes.

['besa] ‘better’

['besa-t] ‘make better-3 sg. pres.’
['brta] ‘bitter’

['vanda-t]  ‘wander-3 sg. pres.’

Further reading

The account of syllabification based on ordered rules of consonant adjunction
is taken from Daniel Kahn (1976) “Syllable-based generalizations in English
phonology,” MIT PhD thesis (https:/dspace.mit.edu). A set of rules needed to
form English onsets can be found in George N. Clements and S. Jay Keyser, CV
Phonology: A Generative Theory of the Syllable (1983, MIT Press).

The idea that syllabification rules syllabify what they can, letting further rules
deal with stray consonants, is from James Harris, Syllable Structure and Stress in
Spanish (1983, MIT Press). The escultura example is taken from this soutce. The
general idea that phonological processes have the goal of making underlying
representations conform to general structural principles on the surface (§13.7, §13.8)
has been extensively elaborated in Optimality Theory; for readings in this area
see p. 68.
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Barra Gaelic (phonemic syllable division): George N. Clements, “Syllabifica. k
tion and epenthesis in the Barra dialect of Gaelic,” in K. Bogers, H. van der Hulst
and M. Mous, eds., The Phonological Representation of Suprasegmentals (1986,
Foris). Cibaefio Spanish Liquid Gliding: Rafael Nufez-Cedefio (1997) “Liquid
gliding in Spanish and feature geometry theories,” Hispanic Linguistics 9:
143-64. Efik (phonemic syllable division): William E. Welmers, African
Language Structures (1973, University of California Press). French nasal vowels:
Sanford Schane, French Phonology and Morphology (1968, MIT Press); Bernard
Tranel Concreteness in Generative Phonology: Evidence from French (1981,
University of California Press). llokano syllabification: Bruce Hayes and May Abad
(1989) “Reduplication and syllabification in llokano,” Lingua 77: 331-74,
Portefio Spanish fortition: James Harris and Ellen Kaisse (1999) “Palatal vowels,
glides and obstruents in Argentinian Spanish,” Phonology 16: 117-90. Tonkawa
syncope: Harry Hoijer “Tonkawa,” in Harry Hoijer et al., eds., Linguistic
Structures of Native America (1946, Viking Fund). Yawelmani epenthesis:
Stanley Newman, Yokuts Language of California (1944, Viking Fund).

14  Stress, Stress Rules, and
Syllable Weight

14.1 Introduction

Stress is generally taken to involve the force or intensity with which a syllable
is uttered. Stress is also detectable from the many effects it has on segments, since
it appears so often in the environment of segmental rules. The influence of stress
on segments has been treated already in several locations in this text. The
present chapter covers the rules that determine the position of the stress, relating
these rules to syllables and to syllable structure.

14.2 Some General Properties of Stress

14.2.1 Culminativity

In most stress languages, every word has exactly one main stress. This observation
is sometimes stated by saying that stress is culminative; each word “culminates”
in one main-stressed syllable. By the principle of culminativity, ['dog], ['keet],
and ['ho1s] are possible words in English, but a stressless form like *[ba] would
not be.

There is one apparent exception to the principle of culminativity: grammatical
words, such as articles, pronouns, prepositions, and auxiliary verbs, are often
stressless, as in the word the in the book [05 'buk]. The evident reason why
some grammatical words can be stressless is that they are typically used in the
presence of a stressed content word. The grammatical word “leans on” (more
formally: is clitic to) the content word, and in a sense forms a part of the con-
tent word for phonological purposes. When such a grammatical word is used by
itself, it receives an artificially imposed stress (['0az] or ['0iz]), and thus satisfies
the principle of culminativity.



