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ABSTRACT

This dissertation is an investigation of phonologica variation occurring as a function of
dyligic choice in Spanish. The man varigble processes include glide formation, vowe
codescence, vowd ddetion, nasd and laerd place assmilation, nasd neutraization,
continuancy assmilation, obstruent devoicing, voicing assmilation, and aspiration.  Optimality
Theory (OT) is the theoretica framework.

Previous generdtive work on phonologicd variation in Spanish and other languages has
been couched in discussons of “optiond” or “variable’ rules. More recently, a principle of
“floating” congraints (FCs) has been gpplied to explain inter-speaker variaion. The present
sudy develops the FC theory of variaion and gpplies it systematicdly to the andyss of sylistic
datafrom severd didects of Spanish. It isargued that stylistic variation in Spanish - and indeed
in dl languages - is the result of varigble dominance reaions among ranked universa
condraints. The primary advantage of the FC modd is its ability to account for al speech
processes, variable aswdll as categorica, within a single framework.

Under this modd, condraints fdl into two broadly-defined condraint families,
MARKEDNESS and FAITHFULNESS. Data from a variety of Spanish didects are given to show
that when FAITHFULNESS constraints outrank MARKEDNESS condraints, maximdly distinctive
(careful speech) forms are optimized. When the reverse is true, maximaly economica (casud
gpeech) forms are optimized. Forms associated with intermediate speech styles are alowed by
the interleaving of FAITHFULNESS and MARKEDNESS condraints, and often represent a

“compromise’ between careful and casua style.
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CHAPTER 1

INTRODUCTION

Phonologica variation associated with speech dyle in Spanish has been wel
documented and andyzed (cf. Bowen 1956; Stockwell, Bowen, & Silva-Fuenzaida 1956;
Navarro Tomés 1967; Harris 1969; Hutchinson 1974; Hooper 1976; Kaisse 1985; Penny
1986; Roca 1991; Huade 1994; Colina 1995; and others). In this chapter, | review some of
the origina studies of variable rules in genera (cf. Labov 1969; Cedergren 1973; Cedergren &
Sankoff 1974) and discuss how such rules have been incorporated into the generdive
framework. | then propose an Optimdity Theoretic (OT) modd in which variable processes
may be explained parametricaly, using a device cdled the floating congtraint (FC)(cf. Prince &
Smolensky 1993; McCarthy & Prince 1995a, b; Reynolds 1994; Colina 1995; Jun 19963, b;
Rosenthdl 1997; Nagy & Reynolds 1997).

1.1  Vaidility in Language

“Phonologica variation is an inherent characterigic of continuous speech.”  This
observation, made by Neu (1980: 37), succinctly expresses a fact which has plagued
phonologigts for sometime. Variation is a problem for phonology, because if it is truly inherent
in speech - and it seems to be - then how can the facts of language ever be formaized into



“rules?” One early generative study, Cedergren (1973), analyzed the variability of /5-deletion
in Puerto Rican Spanish. The essentid results of her sudy are givenin (1).

@ Acoudtic redizations of /9 in Puerto Rican Spanish (Cedergren 1973: 14)

Variant %

S 11

h 41

1] 48

N 22,167

The data in (1) show that in a sampling of 22,167 tokens, /s was mogt frequently deleted
atogether, less frequently aspirated (/9 = [h]), and gtill lessfrequently redized as[g]. Thiskind
of variaion poses a subgstantia problem for generative phonology. In traditiond generative
work, a rule ether operates on an input in a given context or it does not. If an underlying
segment has more than one phonetic redization in the same context, then one redlization must be
the product of a “variable’ or “optiond” rule, the difference between which will be discussed
presently.

One of the earliest atempts to describe variahility in language in a sysemétic way was
Labov (1969). Labov argued that the study of variation in language is necessarily a
guantitative endeavor. His gpproach to variaion was a highly systematic one involving three
basic steps (1969: 728-729): 1) Identify the total population in which the utterance occurs, 2)
Decide on the number of variants which can be rdiably identified; and 3) Identify dl the sub-
categories which would reasonably be relevant in determining the frequency with which the rule
in question applies (e.g. the preceding or following segment).

Usng the quantitative information retrieved in tbese three steps, facts of systematic
variation could be incorporated into the structural description of the optional rules themselves.

With Labov, Cedergren & Sankoff (1974) found that the digtribution of varigble events in the
2



gpeech of a community is “wel-patterned” and therefore “reproducible.” If the frequency of a
rule gpplication is known from monitored dicitations, then the probability of its gpplication in
future dicitations may be estimated with a high degree of accuracy (345).

It is generdly understood that the variable rules which are of interest to Cedergren
(1973), Cedergren & Sankoff (1974), Wolfram (1975), Guy (1980), and others were to some
extent correlated not only with socid factors, but dso with style. In a quantitative study of
variable stop deletion in American English, Guy (1980) lists nine contextua factors which bear
on the gpplicaion or nonapplication of a variable rule. Six of these are linguidtic in nature:
grammatical category of the word, following segment, preceding segment, dress, length of
clugter, and articulatory complexity. The remaining three are factors concerned not with the
segment sequence itsdf but rather with the manner and circumstance of its ddivery. These
factors include rate of speech, style of speech, and “socid” consderations. Although Guy
dtates that the probability of stop deletion increases with rate of speech, he declines to factor
gpeech rate into an overal equation on the grounds that “we have not yet developed a smple,
reliable system for measuring and coding rate of speech in natural conversation” (9).

Other accounts of variability did develop systems of coding speech rate. Perhaps the
most enduring approach was based on the assumption that athough speech rates form a gradua
continuum from dowest to fastest without any remarkable subdivisions, the number of rules
associaed with the continuum is finite.  The speech rate continuum could therefore be
subdivided into “speed dyles’ usng discrete rules as signposts.  Following this assumption,
Harris (1969) identified four speed styles for Spanish.  Although they are best described in
relative rather than absolute terms, Harris does offer a prose description of each; he so givesa

sample stuation in which each style would most likely be preferred by speskers (1969: 7)1 :

1 Harris' system of speed style categorization has been followed and developed in other significant
studies of speech rate in Spanish and other languages, such as Hooper (1976), Rudes (1976), Kaisse
(1985), Nespor (1987), and others. Other systems exist aswell, and will be mentioned as the need arises.

3



Largo: very dow, deliberate, overprecise; typical of, for example, trying to communicate
with aforeigner who has little competence in the language or correcting a misunderstanding over
a bad telephone connection.

Andante: moderaidy dow, careful, but naturd; typicd of, for example, ddivering a
lecture or teaching aclassin alarge hal without dectronic amplification.

Allegretto: moderatdly fast, casud, colloquid. In many Stuaions one might essly
dternate between Andante and Allegretto in mid-discourse or even mid-sentence.

Presto: very fast, completely unguarded.2

The most common speed styles for everyday speech are the two intermediate styles,
Andante and Allegretto; indeed a spesker may fluctuate between the two within a single
sentence.

It isimportant to recognize thet “speed” styleis potentialy mideading. Although speech
syle may correlate with speed on a probabilistic level - in that casua speech is generdly fast
and careful speech is generdly dow - such a corrdation is far from absolute. In traditiond
sociolinguigtic studies (primarily those modeled after Labov 1969), “styl€’ istypicaly described
as the measure of attention a speaker gives to his own speech production. Careful gyle is
therefore precisely that: speech in which the speaker pays careful atention to his own outpt.
Casual gyleis gpeech not characterized by such attention. An interesting experiment serves as
the basis for this definition of style. Mahl (1972) had subjects listen to their own voices through
headphones during conversations. For brief periods, white noise was fed over the headphones
S0 that speakers were unable to hear their own output. Other portions of the experiment were
conducted with the spesker facing away from the listener. Interestingly and not too surprisingly,
during the phases of white noise, when sdf-monitoring could not easily occur, subjects dicited
digmatized variants more often than they did when they were able to monitor themselves.

Likewise when they were not directly facing the listener (see also Labov 1972).

2 Harris identifies Presto as a style but does not make use of it in any of his subsequent speed style
discussion. It will be of no further interest here either.

4



In a reinterpretation of the results of Mahl’s experiment, Bell (1984) observes that
whether or not a subject was facing the listener had a greater effect on gpeech style than the
interfering white noise. In Bdl’s view, this disproportion indicates that style is sendtive not o
much to degree of attention, as clamed by Labov, but to the listener - specificdly the
communiceative Stuation shared by the listener and spesker.

Traditional sociolinguidtic studies dso recognize socid and Sylidtic axes of variation.
The socid axis encompasses the range of extrdinguidic factors (cf. Guy 1980), including
gender, age, economic background, etc., and accounts for differences between spegkers. The
gyligic axis, on the other hand, accounts for variation within the speech of a sngle spesker.
Bdl (1984) proposes a system of factors which contribute to language variation in generd.
Included within this syssem are “interspesker” (socid) factors as well as “intragpesker”
(styligtic) ones (see 2).

2 Linguidtic variation (Bell 1984: 146)

Linguigtic variaion
Linguidic Extrdinguigic

I~~~

phonological  syntectic




| nterspeak | ntraspeaker
‘socid’ ‘gylidic

class age  network attention addressee topic

In his study, Bell relates intraspesker factors to intergpeaker factors, he maintains that
intragpesker variation models the variation observed in the surrounding diaect, and is therefore
loosdy derived from interspeaker variation (151). A spesker’s individud mode of variation,
modeled after the variation of the group, in turn contributes to the sandard of variation for the
group (cf. dso Romaine 1980). In generd, this and other studies relate style to socid factors,
without reference to speed.

Other studies, such as Hasegawa (1972), Ramsaran (1978), and Siptar (1979), argue
that syle is corrdlated more with level of formality (socid demands of the spesker-listener
dtuation) than with speed. In a discusson of data acquisition methods, Labov (1972)
distinguishes between casud style, careful style, text reading, word list reading, and minima pair
reading. Each manner of acquisition tends to be associated with a certain style (or degree of
sdf-dtention in Labovian terms).  Likewise, each dyle is associated with different rule
probabilities. For example, in a study of /g/-aspiration in the Spanish of Cartagena, Colombia,
Lafford (1982) finds an inversaly proportiond correation between degree of speech formality
and frequency of rule gpplication. In his study, /9 was redlized one of three ways. [9], [h], or
[4], depending on the levd of formality. The percentages of occurrence of each redization are
tabulated in figure (3).

3 Percentages of usages of variants of /9 in Cartagena (Colombia) Spanish (Lafford
1982)



style [s] [hi [2]

less formal casua 20 35 45
careful 28 39 33
reading 66 17 16
more formal word list 87 5 8

Lafford's data show that the rules converting /9 to [h] and /9 to [@F] are mogt likdly to fail in
mogt formd gyle; in this style the rule appliesin only 5% and 8% of dicitations, respectively. In
least formd gyle (casud), a preference for deleting or aspirating /9 is evident; in this style, /9 is
redized as [g] only 20% of the times, compared to 35% for [h] and 45% for [J]].

Building on the work of Labov and other sociolinguidts, Silva-Corvaan (1939: 90)
provides detailed descriptions of the three essentid formdity styles. | paraphrase these below:

Casud gdyle. There are three basic identifying feastures. 1) Presence of pardinguistic
factors fagt rate, change in rate, changes in intervas between high and low tones, changes in
respiratory rhythm, laughing; 2) Digressons within the conversation which are spontaneoudy
and enthusiadtically introduced by the speaker; 3) Speech directed toward third persons such as
family and/or friends of the spesker.

Caeful syle. Characteristic of recorded speech, when the speaker is aware of the data
callection Stuation and (unconscioudy) monitors the formality of his’her speech.

Formd gdyle. Typica of a public lecture or job interview, reading aoud, or other
activity requiring the spesker to pay especidly careful atention to language. Silva-Corvaan
observes that speskers may associae reading or smilar focused language activities with

schooling and the “notions of linguigtic correctness’ learned there.3

3 “Nociones de correccion lingtistica’ (p. 90).



It is not necessarily the case, however, that al speskers of a didect recognize which
activities are “forma” and which ones are “informa.” Labov (1994: 157-158) finds that there
isasmdl number of speskers in any community who show little variation between formd and
informa speech dyles. Building on a amilar observation, Guitart (1997) argues that forma
gpeech is associated with formal situations as dictated by linguistically conservetive education.
Individuas with less educationa background tend to lack the ability to spesk formdly; instead,
they use informa speech in dl socid dtuations. Not surprisngly then, dow speech is not
necessarily forma speech. Guitart points to ingtances in which individuas use informa speech
patterns even a dow speeds. These same individuds sddom have the communicative
experience necessary to gauge effectively the linguistic demands of different contact Stuations.
In Guitart's view, Speskers mader dylidic variaion by learning to control competing
internalized grammars. They develop such control by repeated exposure to the different
circumgtances in which these grammars are most operative, whether public lectures, informa
chats, news broadcasts, etc. How much control a speaker develops depends on numerous
environmenta factors, not the leest of which are educationa background and persond
experience.

It has been shown that in some languages formdity styles and speed styles have smilar
but independent grammars. Hasegawa (1972) distinguishes between two such grammars, each
with a digtinct set of rules, in Tokyo Japanese. One st of rules is sendtive to speed, and the
other is sengtive to formdity. In generd, fast speech rules are those which are more likely to
apply as speed increases, such that given a high enough speed, they apply without exception.
Casua speech rules apply across speed styles and do not tend to apply more frequently with
increased rate.  Japanese has this digtinction probably because the language is by nature more
sengtive to notions of formdity.

Siptér (1979) is a study of speed and formdity styles in Hungarian. In this study, three
gpoeed dyles and three formality styles are identified. The three formality styles are intimate,

neutra, and forma. The three speed styles are casud, colloquia, and guarded. Although
8



independent, the formaity and speed styles frequently intersect, in which case they are given a
third set of desgnations. casud, swift, and accelerated (29). These designations express the
common but unrequired coincidence of casuaness and speed.

In most languages, however, digtinctions between speed and formality are not clear-cui.
Speaking generdly of dl languages, Browman & Goldstein (1990) define casud speech as a
“subset” of fast speech, and they do not rely on a digtinction between the two in their discusson
of gesturd overlgp in English. The typicd sound changes they cite for casud speech are the
same ones we will observe in this sudy: segmentd deetion, insertion, subditution, and
assmilation (359).4

For Spanish, no substantial argument has been made to date which differentiates
formality rules and speed rules. In this Sudy, it will be maintained that the intersection of fast
gpeech with low formality and dow speech with high formality is the norm for Spanish. Situated
in thisway, fast speech is the often inevitable by-product of casuad style.

12  Speedand style

As mentioned earlier, the firs mgor attempt to ddineate speed styles in Spanish was
Harris (1969). Building on work begun by Navarro Tomés (1956), Bowen (1956), and
Stockwell, Bowen, & Silva-Fuenzdida (1956), Harris selected severd variable rules associated
with “fast speech” - such as partid and tota assmilation to voice and place - and cross-
referenced each rule with one or more of four labeled speed styles: Largo, Andante, Allegretto,
and Presto. The result was a phonological modd which smultaneoudy accounts for spesker
performance and competence, and which ill today exemplifies the generative approach to

issues of stylidtic variation. It relied on the notion of the optiona rule.

4 Browman & Goldstein (1990: 360) attribute casual-fast speech effects on the sound sequence to two
factors: decreased gestural magnitude (in both time and space), and increased temporal overlap. They
propose that gestures do not delete; rather, they lose magnitude and become acoustically obscured by
gestures overlapping them. Thisargument will be reviewed later on.

9



In this section, the fundamental generative literature on peech syle and optiona
(variable) rules is reviewed (cf. Harris 1969; Hooper 1976; Kaisse 1985; John Harris 1989;
Silva-Corvaan 1989; and others). Various approaches to connected speech phonology will
aso be examined in detail (Poplack 1980; Browman & Goldstein 1990; Jun 1996a; Jun
1996h).

1.2.1 Optiond and varigble rules

In traditiona generative theory, phonologica variaion has been explained many ways,
two of which will be reviewed here. The firg notion, that of the “optiond rule,” was used by
Harris (1969) and further developed in much of the subsequent Naturd Generative Phonology
literature on variation, such as Hooper (1976) and Bolozky (1977). The “variable rule’ was
used mainly in the fied of sociolinguistics to express an uncategoricd subgtitution whose
frequency in speech was predictable on the basis of a large body of observed data (Labov
1969; Cedergren 1973, 1978; Cedergren & Sankoff 1974, 1975; and many others).

In a genera study of sociolinguigtic principles and methods, Silva-Corvaan (1989)
distinguishes three different types of phonologica rules. categorica, optiond, and varigble. A
categoricd rule is one which applies invariably in a certain phonologica context. Optiond rules
and variable rules are used to describe processes which are not categorica. In traditiona
phonological theory, a rule which is not categorical produces what is commonly called “free
vaiation,” or in sociolinguigtics “conditioned variation.” Categorica, optiona, and variable

rules each have a separate schematic notation (see 4).

4 Categorica, optiond, and variable rules (see Silva-Corva an 1989: 59)

a Categoricd rule X >Y /|:A] e
B

b. Optiond rule X 2> (Y) /[A] e
B

10



C. Vaiaderule X > <Y> /<A> __C
B

Rule (4a) rewrites X as Y in the environment A__C or B__ C without exception. Rule (4b)
rewrites X as Y in the environment A__C or B__C at the speaker’s discretion. Rule (4¢)
rewrites X as'Y variably in the environment A__C or B__C, with the context A__C being more
likely than B__C to trigger application.

Zamora Munné & Guitart (1982: 51) offer morphophonologica rules as an example of
categoricd rules in language. For example, Spanish contains a rule of diphthongization which
changes /e to [j€] in the third person of some lexically marked verb forms, cresting dternations
of the type pensar ~ piensa. One does not hear an dternation between piensa and * pensa;
therefore the rule (at least in the case of pensar) isacategorical one.

Optiond and variable rules can refer to the same types of phonologica operations® In
generd, an optiond rule carries less information than a variable rule with regard to the exact
context of application. An optionad rule is one which is not categorical in a certan
phonologica context (i.e. A__C). Non-linguigtic factors in the gpplication of the rule are not
incorporated into the rule in any way. Indead, gpplicatiion is smpligticaly attributed to
“optiondity” or even “randomness.”

Most optiona rules operate across the board, as it were, without reference to
morpheme- or word-boundary information. For this reason, lexica phonologicd models
generdly Stuate them late in the phonology, in the postlexica stratum. Kaisse (1985) argues for
two sequentid postlexica rule modules P1 and P2, the first of which contains externd sandhi

5 Thevariableruleis, however, first and foremost a generalization based on quantitative data.  Because
the variable rule is handled in primarily sociolinguistic studies, its phonological triggers are considered
integrally with its social triggers. If the linguist's goal is to study language variability in a social
context, the mere labeling of rules as “optional” is inadequate. The reader is referred to Cedergren
(1973; 1978), Cedergren & Sankoff (1974), Neu (1980); LOpez Morales (1981), Terrell (1981), and Silva
Corvalan (1989) for thorough quantitative studies on variation in Spanish.
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rules, and the second of which contains (optiona) “fast speech” rules. Kaisse's phonologica

mode is presented in (5) in asomewhat smplified form.

) Speed rulesin lexical phonology (Kaisse 1985: 20)

LEXICON
Underlying representation
Morphology ¢ »| Phonology Levd 1
Morphology ¢ Phonology Levd 2
Morphology ' I Phonology Leve n

Lexica representation

|

POSTLEXICAL PHONOLOGY




Rules of externd sandhi Levd P1

.

Rules of fast speech Leve P2

v

Connected speech

As shown in diagram (5), Kaissg's modd situates fast gpeech rules in the postlexica
gratum. The two types of postlexica rules she formulates - P1 and P2 - are similar except for
the fact that P1 rules are sendtive to phonologicad and syntactic context and P2 rules are
sengtive only to phonologica context. An example of an externd sandhi rule in Spanish is the
deletion of word-find dressed [4] in a verb form whenever it precedes a mid vowd. Thisis
common in Puerto Rican didect.t Kaisse argues that word-final stressed [a] may delete only if
it is contained in a verb. This deetion rule is necessarily a sandhi rule because its structurd
description requires syntactic information, i.e. knowledge of the grammeatica category “verb”

(seefigure 6).

(6) Externd sandhi: stressed [&] deletion rule (Smplified from Kaisse 1985: 128)

e
a—> 0/ Jvers
0

The following detaillustrate how the deletion rule gpplies in verbs, but failsin nouns and
adverbs.

6 This deletion process must not be confused with a more general variety of /a/-deletion, which targets
any unstressed /a/ before any vowel, across a word boundary, and is common in many Latin American
dialects.
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@) External sandhi: stressed [a] deletion data (Kaisse 1985: 127-128)

non-verbs verbs

mamaentrd  *mam’ entro podra empezar podr’ empezar
sofaelegante  *sof’ elegante volveraenamorado  volver’ enamorado
acaencontré *ac' encontré contara entre contar’ entre
dlaolvide *dl’ olvidé comprara ochenta comprar’ ochenta

Stressed [a] deletion is syntactically conditioned and must therefore be classified as a
Plrule. A different variety of /al-deletion, which targets the unstressed vowd, may apply in
any syntactic context and is therefore classfied asa P2 rule.

The forma line between P1 rules and P2 rulesis athin one. In some cases, such asin
very relaxed speech, a P1 rule may become syntactically unconstrained and apply in the P2
module. Likewise, a P2 rule may, over time, become senstive to morphologica or syntactic
information and become a P1 rule. In this way, more productive processes become less

productive as new productive processes are added late in the ordered rule system.

The development of a connected speech rule [externa sandhi rule -- REM] from a fast
gpeech ruleis ... amovement upward [in the ordered rule system -- REM] that entrains
the development of sengtivity to syntactic structure. Moreover it is occasondly noted
that the syntactic conditions on some externd sandhi rules may disgppear as the gpeech
rate increases. (...) A connected speech (P1) rule that “loses’ its syntactic conditionsis
samply one that also has P2 asits domain (Kaisse 1985: 16).

In addition to partitioning lexicd rules, sandhi rules, and optiona speed rulesin alexicd
phonology, Kaisse's model makes a sgnificant statement about the nature of rule evolution and
language change, namdy that language change begins a the podtlexicd levd, i.e. in the domain
of connected speech.
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Stampe (1969), Hooper (1976), and other proponents of Natura Generative
Phonology (NGP), held a view smilar to Kaisse's regarding rule innovation and evolution. In
NGP, a digtinction is made between language-specific MP-rules (morpho-phonologica rules)
and language-genera P-rules (phonologicd rules) (Hooper 1976: 16-17).

P-rules describe processes governed by the physicd properties of the voca tract.
Obvioudy, these processes are not random and totaly language-specific, but their form
and content can be predicted on universa principles.

MP-rules ... take part in the sound-meaning correlaion of a language and are therefore
language-specific. They are apt to be quite arbitrary ..., and they are likely to have
exceptions.

In Hooper's modd, linguistic innovation is driven by universd phonetic principles. P-
rules are expressons of these principles. Any rule added to the “bottom” of the rule inventory
as an innovation is necessarily phoneticdly motivated.  With time, and with the addition of
subsequent innovations, each P-rule is literally pushed deeper into the grammar, and often
becomes subject to morphological conditions which are language-specific.  Thus language-
gpecific phonologica rules may be described as vedtiges of language-generd  phonetic

processes. A smplified version of Hooper’s rule evolution diagram is shown in (8).

8 Rule innovation and evolution in language (Hooper 1976: 86)

MORPHOPHONEMIC RULES
A

PHONOLOGICAL RULES
A

Grammar

New rules
A

Universa phonetic tendencies
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Universd phonetic tendencies, which are determined by the fundamenta physiologica
and acoudic limitetions of the articulating organs, find their way into the grammar of a language
as variable rules.  With the addition of new variable rules describing other processes, older
variable rules become embedded in the lexicon, and often become morphologicaly conditioned,
asisthe case with stressed /al deletion in Puerto Rican Spanish.

John Harris” (1989) argued for a characterization of language change very smilar to
Hooper’s. In a discusson of rule morphologization in severd English didects, he maintained
that the lexica phonology modd, with its layered drata (recdl figure 5), dlows degant
formdization of the gradud incorporation of new rules - as wel as the morphologization of old

ones. | cite histwo principles of new rule incorporation in (9).

9 New rule incorporation in lexica phonology (John Harris 1989: 38-39)

a Gradient patterns of variation are controlled by rules which gpply post-lexicaly.
Any rule operaing within the lexicon necessarily involves categoricd
distinctions.

b. Only pogt-lexicd rules may introduce ‘novel’ sructure, i.e. feature vaues that
are not marked in underlying representation.

In John Harris sudy, various phonologicd rules in English (such as corond
dentdization or /og-tensing) are shown to be morphologicaly conditioned in some didects but
not others. It is understood that rules which are so conditioned represent a more advanced
gage in linguitic innovation, whereas rules which are not conditioned represent the initid sages

of change.

7 John Harris (1989) isidentified here by first and last name to avoid confusion with James Harris (1989), a
study on Spanish verb stress.
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The initid stage of a sound change may take the form of an intrindgc phonetic contrast
undergoing phonologization, becoming controlled by a low-levd rule operating in the
post-lexicd sratum. Over time the origind phoneticity of the change may become
obscured by anumber of factors. The rule may acquire lexica exceptions, or it may, as
aresult of analogica pressures, become implicated in morphologica structure. Either of
these developments involves the rule making a trangtion into the lexicon (John Harris
1989: 54).

If, as Stampe (1969), Hooper (1976), and John Harris (1989) clam, optiona rules
reflect universal phonetic tendencies, then variable (stylistic) processes reflect universa
tendencies to some degree as well. We will take for example nasdl place assmilation. Thisis
arguably a generd phonetic tendency of languages, most languages place-assmilate nasds to
following stops sporadicaly if not categoricdly. Congder the Spanish datain (10), in which the
overtiesindicate coarticulated, or gesturally overlapped, segments.

(10) Nasa assmilation: basic data (cf. Harris 1969: 8-18; aso Harris 19844, b)

banco in+menso un#beso
Largo [ban.ko.] [in.men.so.] [un.be.so.]
Andante [ban.ko.] [inm.men.so] [unm.be.so]]
Allegretto [ban.ko.] [im.men.so.] [um.be.so.]

The data in (10) are based on Harris (1969) generd discusson of nasd place
assmilation and its relationship to speed. Following Navarro Tomas (1967), Harris observes
that nasal place assmilation occurs variably depending on the postion of the nasd within the
segment sequence. For example, nasals seem aways to place-assmilate totaly to a following

stop found in the same morpheme8  This fact is illustrated by forms like banco, redized with

8  Harris (1984b) identifies only one commonly-used word containing identical tautomorphemic nasals:
perenne ‘perennial’, but he specifies that [nn] sequencesin this and other less common words (such as
pinnipipedo ‘pinnipiped’), are generally realized short in conversational speech, i.e. as[n].

17



total place assmilation regardless of speed or leve of formdity: [bagko].° Before astop in a
different morpheme, however, nasals place assmilate totaly only in very casud speech. For
example, the underlying /r/ in un beso is unassmilated [n] in Largo speech, partidly assmilated
(coarticulated) [nm)] in Andante, and totally assmilated [m] in Allegretto.

Hualde (1989a) contains a typical autosegmenta expresson of place assmilaion. In
his formulation of the rule, he gives the feature [+nasal] as a dependent of the root node itself.
Tota assmilation includes concomitant delinking of the nasd segment’s origind place node

sructure, whereas partid assmilation alows the origind place node to be retained.

(11) Nasd place assmilation (Huade 1989a 21)

R
L
® ®
s s

[+nesd] = \\\\\

P ) P

As dready dated, nasd place assmilation (rule 11) gpplies obligatorily within a
morpheme, and variably between morphemes. In addition, the variable verson of the rule

may apply partidly (without subsequent ddlinking) or totaly (with subsequent delinking). The

9 Inthis study, we follow Clements (1985: 231) in distinguishing three types of assimilation: total, partial,
and single-feature. Each type involves the same fundamental process of node “spreading.” In total
assimilation, the spread argument is the root node. Partial assimilation is achieved by spreading of a
class node (such as supralaryngeal or laryngeal). Single feature spreading isthe spreading of aterminal
feature node, such as[coronal].
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result in the former case i's an overlapped segment such as [nm] or [ng], as is found in medium-
speed utterances like un beso [unm.be.so.] and un cacto [unn.kak.to.].
Navarro Tomés (1967: 113) describes the partidly assmilated segment found in

Andante style as a coarticulation, or overlap, of the bilabial and corona gestures:
En d grupo nm la articulacidn de la primera consonante, en la conversacion ordinaria
[i.e. casud speech -- REM], va generalmente cubierta por la de la m: la lengua rediza,
de maneramas o menos completa, € contacto aveolar de lan; pero d mismo tiempo la
m forma su oclusion hilabia, Sendo en redidad € sonido de esta Ultima & Unico que
actisticamente resulta perceptible: inmdvil..., conmigo [each with m -- REM].10

Navarro Tomés's account of the data is consstent with actua X-ray pellet trgectory studies
caried out in the study of gpeech rates. The findings of one of these studiesis briefly reviewed
inthe section 1.2.2.

1.2.2 Gedurd overlgp and gestura reduction

Articulatory Phonology, origindly developed by Browman & Goldstein (1990) and
further elaborated by Zsiga (1994), Byrd & Tan (1996), Byrd (1996), and others, correlates
phonologica processes with a set of articulators whose movements are independent and
therefore independently measurable. Such studies have found that when speech rate increases,
the articulators (lips, tongue tip, tongue body) move more quickly and the resulting gestures
become temporally and spatially compressed. However, the speed a which articulators are
able to move is limited physologicdly. In very fast speech, these limitations force gestures to
overlap - at least partidly - across one or more tiers. To illustrate the effect of fast speech on
the sound sequence, two “gestural scores’ for the English phrase must be are shown in figure

(12). Figure (124) represents the canonical score, in which each gesture is proportionaly timed

10 Hualde (1989) concurs with Navarro Tomas, but claims that total place assimilation between nasals is
not unheard of, just infrequent. Thus the coarticulated form co[nm]migo seems to be preferred to the
assimilated form co[m]migo (19).
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and therefore not overlapped. In (12b), the fluent speech score, the gestures are compressed,
and as aresult, the tongue tip and lip gesture [tb] is overlapped, thus [tb].

(12) Gedurd shortening and overlgp: English must be (Browman & Goldstein 1990: 18)

a canonica score

Tier

Tongue Body

Tongue Tip

Lips

b. fluent speech score

Tier

Tongue Body

Tongue Tip

Lips

In (12b), the tongue tip gesture is 4ill physicaly present; acoudicdly, however, it is
“hidden” by the lip gesture overlgpping it and is therefore virtualy imperceptible. These data
led Browman & Goldgtein (1990: 26) to State a generd principle of overlapping in casud

Speech:

20



...[Clasual speech processes may not introduce units (gestures), or dter units except by
reducing their magnitude. This means that al gestures in the surface redization of an
item are present in their lexica representation; casud gpeech processes serve only to
modify these gestures, in terms of diminution or deletion of the gestures themsdlves, or in
terms of changes in overlap. Phonologicd rules of the usua sort, on the other hand, can
introduce arbitrary segments, and can change segments in arbitrary ways.

This principle bans intrusion of nonunderlying materid in the output sequence, attributing
surface discrepancies indead to changes in the phasing of the underlying gestures. In the
Articulatory Phonology framework, it is not the case that the canonica tongue tip gesture /t/ in
must be has been deleted from the fast speech [mashi]; rather, the gesture is physicaly present
but not acoudticaly sdient. This principle concurs with Navarro Tomés's observetion for
Spanish that athough [nm] sequences may be coarticulated [, it is only the bilabid gesture
which is perceptible.

Jun (19964) is a sudy of how listeners perceive consonant gestures in Korean and
English. Four gestures combinations were examined in the study: non-overlapped, overlapped,
reduced, and deleted. Jun found that listeners perceive overlapped labid and velar gestures as
overlapped, and reduced gestures are perceived as deleted. In other words, /pk/ is perceived
as two gestures [pk] whether the gestures are sequential [pk] or overlapped [pk]. Only when
the labid gesture is reduced or geminated is this gesture no longer perceived. This observation
holds true across two articulation styles, casud and forma, for both English and Korean.

Jun’s concluson, that “the boundary between perceptuad assmilation and non-
assmilation can be characterised by gestura reduction, not by gesturd overlap” (393), clearly
chalenges Browman & Goldgtein’'s claim that gestural overlap causes the perception of place

assmilation.

1.2.3 Fast speech and control
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A secondary clam made by Jun (1996a 378) is that gesturd overlap is not drictly the
result of physiological restrictions on speech mechanisms, as argued by Browman & Goldgtein.
Rather, overlap and reduction are speaker controlled (cf. also Barry 1992: 399). Because of
this basc control, the incidence of overlgp and reduction are variable in fast speech and
therefore do not necessarily correlate with speech rate. Zsiga (1994: 139) made a comparable
observation: increased speech rate does not necessarily result in increased gesturd overlap;
however, where overlap is present, it is usualy in fast speech. These observations suggest that
speakers have enough control over the various speech organs to prevent gestura overlap (i.e.
the percelved loss of a segment) in accelerated speech.

If, as Zsga (1994) and Jun (1996a) suggest, speakers are able to control both overlap
and reduction, why do they not opt for the most effortless style in every speech Stuaion? Flege
(1988: 99), astudy of gestura timing and overlap correlated with speech rate, sheds light on the

matter.

[A] bdance of two countervailing forces influences how phonetic segments are
aticulated: the need to maintain sufficient distinctiveness between segments to ensure
that words are recognized correctly, and the need to minimize effort while rapidly
interleaving the multitructural  movements that characterize successve phonetic
segments.

NiChiosain & Padgett (1997: 20) make asmilar observation:

There is atendency to maximise the perceptud distinctiveness (dispersion) of contrasts;
however, there is aso a need for articulations to be minimaly complex.

Casud or highly compressed speech involves subdtitutions of the type X = Y (cf. /n/
= [m] in un beso). Any subditution potentidly neutrdizes a meaningful contrast in the



language; thus such subdtitutions may be a a cost. It is in precisdy those contexts where a
meaningful contragt is at stake that casua speech subditutions are mogt likely to fal. For
example, studies of optional coda /9 deletion in various diaects, such as Puerto Rican, have

shown that aspiration is likely to be avoided if the resulting form is ambiguous (see 13).

(13) /4 deetion resulting in loss of meaningful contrast (Poplack 1980: 61)
llakasa bonita/
[lakasa onita]

/las kasas bonitas/

Figure (13) shows how deletion of Puerto Rican coda /9 in the phrase las casas
bonitas ‘the pretty houses' results in a potentia confusion with the phrase la casa bonita ‘the
pretty house’ It is not dways the case, however, that /9 deletion results in ambiguity with

sgngular forms, as shown by the examplesin (14).

(14) /4 ddetion which does not result in loss of meaningful contrast (Poplack 1980: 59)
a arroz con habichud&(s)
b. un par de cosa(s)

C. hablan con muerto(s)

In (14), each parenthetic /9 is a plural morpheme. Its deletion, therefore, condtitutes a
loss of morphologica information. In these ingtances, however, /9 may be deleted because the
plurdity of the noun in question is recoverable from context. 1n (14a), deletion does not result in
ambiguity because of “culturd or shared knowledge” it is generdly understood thet rice is
accompanied by more than just one bean. (14b) is not ambiguous because the phrase un par
indicates plurdity. Likewise, it is understood in (14c) that muerto(s) is plurd because it is not
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preceded by a definite or indefinite article, as would be the case if it were Sngular: hablan con
un/el muerto.11

The spesker’s need for articulatory economy is therefore counterbalanced by the need
to be unambiguoudy understood by listeners (cf. Flege 1988; Ni Chiosain & Padgett 1997).
These needs are in direct competition. From a generative viewpoint, one could say that thereis
a rivary between the lexicd word-formation rules, one effect of which is the generaion of
contrasts, and the phonologica processes, which potentialy neutralize them.

Faced with these two competing communicative gods (to spesk economicaly yet il
be understood unambiguoudy), a speaker weighs the rative importance of each on a Stuation-
by-gtuation bass.

(15 Inversely proportional factorsin speech rate
<+

ease of perception ease of articulation

Figure (15) is a graphic representation of a gpeech rate “continuum” dong which
“effort” is hed congtant, whether articulatory or perceptua, between spesker and listener.
Articulatory ease seldom correlates with perceptua ease; here, the two are considered to be in
direct oppogtion. As the task of articulation becomes easier - whether by deletions, reductions,
or subgtitutions - the task of perception becomes more difficult, because the ligener must do
more to “recongtruct” the speaker’s intended utterance. In a discussion of perceptua cuesin
/9-aspirating didects, Widdison (1997: 253) makes the following statement, which summarizes
the perceptua chalenges faced by listeners in reconstructing casua speech:12

11 The reader is referred to Cedergren (1973), Poplack (1980), Terrell (1981) for complete analysis of /s/
deletion and restrictions on it in various dialects. For examples of ambiguity resulting from other fast
speech processes, please see Bowen (1956) and Stockwell, Bowen, & Silva-Fuenzalida (1956).

12 For other discussions of speech processing, see Andersen (1973) and Fowler (1984).
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Auditory processng of the speech sgnd involves a procedure that normdizes an
utterance by factoring out distortions originating from gesturd overlay and other sources
in order to recongtruct the idedlized symbolic form found in memory. ... Listeners must
interpret the Sgnd in order to discover the psychologicd intent of speakers.

In a Stuation which - by the speaker’s judgment - merits careful speech, the speaker
represents the acoudtic 9gnd as fathfully to the underlying form as possible; this, in effect,
makes the listener’s processing task “easier” in that the listener does not have to exert great
effort to recongruct the intended form. For example, a foreign language teacher might over-
articulate each sound in an utterance in order to be understood easily by students. The burden
on the students to recongtruct the utterance in the unfamiliar language is taken over, as it were,
by the teacher, who must exert great articulatory effort in order to keep the perceptibility level
high. This speech mode is represented by a diagram in which the balance between ease of
articulation and ease of perception has been skewed in favor of perception (see 16).

(16) Perception vs. articulation
—_—>

ease of perception m ease of articulation

Among native speakers of the same language, however, such careful attention to
perceptibility is often unnecessary. Native speakers are accustomed to the sound subgtitutions,
reductions, and deletions which characterize the casud, gesturaly relaxed speech of their
didect, and they take these characterigtics for granted both as speskers and listeners. The
speaker is freer to organize the sound sequence o as to favor his or her own economy of
artticulation, rather than the ease of perception of the listener. In this mode, ease of articulation

isgiven priority - at the expense of some ease of perception (see 17).
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(17) Articulation vs. perception
4_

ease of perception ease of articulation

Even in speech between two very familar people, it is possible for speech to become so
casud tha it is - even if momentarily - incomprehengble. This is especidly true if other
contributory cues, such as facia expresson or even body language, are disent, as on a
telephone cdl. The solution in such ingtances, naturdly, is for the misunderstood interlocutor to
repeet the utterance - in amore careful style. Over time, peakers learn how much articulatory
care is needed in which types of contact situations, and learn to temper their desire for
atticulatory simplicity with the need to be understood. It is by experiencing and engaging in a
wide range of spesker-ligener situations that speskers develop a sendtivity to notions of
formality, and therefore to speech syles in general.  These observations are consstent with
Guitart’s (1997), and will serve as a foundation for the discussion of intraspesker variaion
throughout this study.

1.3  TheTheoretica framework: Optimdity Theory

Optimdity Theory (OT) (Prince & Smolensky 1993; McCarthy & Prince 19953, b;
and others) is atheory based on ranking arguments. Competing linguigtic congraints on surface
sructure have unequd force and therefore fal into an array of dominance relaions. In the event
that two congraints conflict, the lower-ranked one may be violated in order to satisfy the

higher-ranked one. In this framework, the “competing” speech gods discussed in the last
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section may be schematicaly represented and compared. In this section, two classes of
congraints (MARK and FAITH) are presented and compared, and their relevance to speech
vaiation is established. Next, a tentative OT discussions of variability in Spanish is reviewed
(Colina 1995). Findly, an dternaive gpproach is presented, following Reynolds 1994 and
Nagy & Reynolds 1997, which enables a more comprehensive description of stylistic variation.

1.3.1 Preview of OT condrants

Two families of condraints are posited to comprehengvely explain casua speech datain
Spanish and in languages in generd: FAITH(FULNESS) and MARK(EDNESS).13  FAITH
condraints monitor the phonetic redization of underlying feeturd, segmentd, and
uprasegmental materid.  In this capacity, they ban deetion or addition of nonunderlying
features, segments, and moras. In contrast, MARK congraints monitor macrosegmental details
such as syllable and feature associations ranging across segments. It is understood that MARK
condraints serve to make a sound sequence as unmarked as possible in that they favor the
redlization of natura linguigtic processes (assmilations, reductions, etc.).

In (18), the primary congraints to be used in this sudy are summarized. Others will be
introduced and discussed as the need arises. They are grouped by category: FAITH congraints
arelisted in (18a), and MARK congraints are listed in (18b).14

(18)  Principd congraints used in the study
a FAITH category: underlying materid is preserved
IDENT [place]: “Input place nodes are retained in the output.”

No place assmilation or deletion.

13 Itis not necessarily the case that all constraints are either MARK and FAITH; no assertion one way or
the other will be made here. These categories should be seen as “constraint families’ not necessarily
exclusive of other families.

14 The DENT and MAX constraint families are presented in McCarthy & Prince (1996a: 370) and
developed throughout OT literature. LICENSE isdeveloped in Padgett (1996).

27



IDENT [feature]: “Input features are retained in the output.”
No segment raising, lowering, backing, fronting, etc.
MAX-10: “Input segments have output correspondents.”
No segmenta deletion.
MAX-[: “Input moras must be parsed in the output.”
No glide formation (also congtrains vowel deletion).
MAX-u-WI: “Word-initial moras are retained in the output.”

No word-initial glide formation (or vowe deletion).

b. MARK category: minimize articulatory effort
HIGLIDE “All glides are [+high].”
No mid glides.
LICENSE-X: “A coda consonant must be licensed by the X node of a
gyllable onset.”
X assmilaion is mandetory. (LIC-X)
HNuC: “The syllable nucleusis a'so a sonority pesk.”
ONsET: “ Syllables have onsets”
1.3.2 FAITHFULNESS VS. MARKEDNESS
FAITHFULNESS and MARKEDNESS congraints have been classfied and defined in a
vaiety of ways. Jun (1996b) refers to these same families as PRESERVATION and

WEAKENING, respectively (see 19).

(19) PRrRESERVATION and WEAKENING congraint families (Jun 1996b)1°

15 |nananalysis of stylistic variation in French, Dutch, and Turkish, Van Oostendorp (1997: 209) makes a
distinction between two constraints roughly equivalent to Jun’s:

The first subset consists of well-formedness requirements, such as the constraint against onsetless

syllables ONSET.... The second subset consists of so-called faithfulness constraints requiring
phonological output formsto be maximally faithful to the output.
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a PRESERVATION (PRES)16
Preserve underlying featura, segmenta, and moraic information.
b. WEAKENING (WEAK)

Minimize articulatory effort.

Jun’s FRESERVATION (FAITH) condraints ensure that underlying features are redized
fathfully in the output. In generd, these congtraints monitor information internd to the segment,
such as dructural nodes and digtinctive features. Mogt of them fal under either the MAX or
IDENT sub-family, eg. MAX-u and IDENT [high]. MAX- requires that an underlying mora (1)
be “maximized” - redized phoneticdly - in the output. IDENT [high] States that the value of an
underlying feature [high] must not change in the output. Hammond (1997: 36) sums up the
function of FAITH congraints very succinctly: “Pronounce everything as is” In short, FAITH
congtraints command absolute identity between the input and the output.

On the other hand, WEAKENING (MARK17) condraints monitor information gpanning
more than one segment, i.e. a a level of representation higher than the segment, such as the
gyllable, morpheme, foot, or prosodic word. For example, ONSET is a MARK condraint
because it examines a unit larger than the ssgment: the syllable. It is provisondly maintained
that FAITH congraints monitor intrasegmenta information, whereas MARK congraints monitor
information which isintersegmenta: i.e. shared place nodes, syllable postions, relative sonority

of segments, etc. It will aso be maintained that feature complexes within segments - such as

16 InJun’s (1996b) analysis, PRESERVATION constraints take the form ‘PRES (X)', where X is a perceptual
feature. In his analysis, perceptual features are those with primarily acoustic, rather than articulatory,
correlates; e.g. nasal, continuant, sonorant (note also that these are the “manner” features). In my
analysis, FAITH isused as an abstract category heading rather than a multi-argumented constraint. My
category FAITH contains all constraints which monitor a candidate’ s identity - structural, segmental,
perceptual, or otherwise - to its underlying form.

17 pulleyblank (1997: 64) refers to these constraints as “syntagmatic constraints,” which “impose
restrictions on sequences of sounds’ (stress mine).
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feature contours - are subject to smplification in casua speech and are therefore monitored by

MARK congraints aswdll.

1.3.3 Colina(1995)

Colina (1995) is the fird mgor study of Spanish syllabification undertaken in the OT
framework. In her sudy, Colina posits that stylistic variation within adidect may be achieved in
the same way interdidecta variation is achieved: by condraint reranking. The only difference,
of course, is that ranking relations between congraints must be left flexible. Colina shows how
the ranking ration of the congtraints ONSET and MAX- (she cdls this congtraint PARSE-),
may be either ONSET » MAX-p or MAX-1 » ONSET. Each ranking optimizes a different
candidate. Two of her examples are shown in tableaux (20) and (21). Her congtraint PARSE-L

is replaced with MAX-u (which has the same function) for the sake of consstency.

(20)  Sow speech: maestro (cf. Colina 1995: 154)

(21)

/maestro/

MAX-m

ONSET

=

a.

ma.es.tro.

b. maes.tro.

*|

Fast speech: maestro (cf.Colina 1995: 154)

/maestro/

ONSET

MAX-m

a maesitro.

*|

=

b. maes.tro.




The examplesin (20) and (21) illustrate the effect of two congtraints ONSET and MAX-
1 on syllable merger. Asdefined, ONSET requires that syllables begin with a consonant. MAX-
M requires that an underlying mora be parsed by syllable structure on the surfface. MAX-u is
violated when a nuclear ssgment becomes nonnuclear, asisthe case in glide formation.

In (20) and (21), the (a) candidate [ma.es.tro.] contains one syllable that begins with a
vowd; this syllable incurs aviolation of ONSET. The (b) candidete [magstro.] contains syllable
merger and therefore satisfies ONSET.  When the syllables ma and es merge, however, /e/
becomes a mid glide. This means its underlying mora is unparsed in the surface form, thereby
violaing MAX-W. In (20), the dow speech ranking, candidate (204) is optimal. In (21), the
ranking associated with fast speech, candidate (21b) is optima. Thus two surface possibilities
of maestro, one with avowe and one with an offglide, are explained in terms of parametrization
of the FAITH congraint MAX-U and the MARK constraint ONSET.

In Colinals model, a spesker of adiadect in which both [maestro.] and [mags.tro.] are
attested outputs of /maestro/ has interndized two pardld or “competing” categorica
hierarchies, onein which MAX- » ONSET and another in which MAX-1 » ONSET.

Colina's argument that reranking is the operaive mechanism in intradialectal (i.e.
gyligic) variaion is a dgnificant one. It shows that it is posshle, and even desrable, to

incorporate variable processes into the “ standard” grammar.

1.3.4 Patid ranking theories of variation

One of the centrd arguments of OT is that languages differ not in condraint inventory,
but rather in condraint ranking. The sole differentiating factor between languages, then, is the
ranking of univers condraints. Didectd variation is typicdly explaned as reversds of key
condraints. In OT, didectd differences are expressed in terms of congraint reranking.

The approach to stylistic variation has been somewhat different. Reynolds (1994)

proposed a theory of “floating condraints,” or FCs, to account for facts of variation within
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gpeech communities (cf. dso Nagy & Reynolds 1997; Kang 1997; Anttila 1997; Anttila &
Cho 1998; and others). Like Colina's mode, the FC theory expresses variation in terms of the
vaiable ranking of condraints. In this theory, however, the grammar is defined by a single
condraint hierarchy in which some condraints, specificaly those which monitor the effects of
variation, are ranked relative to some condraints but not others. The result is a single hierrachy
in which some congraints are partidly ranked, rather than a number of “parald” hierarchiesin
which congraints are categoricdly ranked. Whereas the parallel hierarchy approach requires
that speakers have knowledge of multiple hierarchies, one for every attested output, the FC
gpproach requires that speakers interndize only one hierarchy, in which a subset of the
congraints are incompletely ranked relative to other congraints.

In treditiond OT, it is maintained that every condraint in the hierarchy is explicitly
ranked with respect to every other (cf. Anttila & Cho 1998: 36). In a partia ranking theory,
however, some condraints are left unranked with respect to others. The result iswhat Reynolds

(1994) terms “floating” congtraints, or FCs.

... within a given language or didect, it may be the case that a particular congtraint X
may be classfied only as being ranked somewhere within a certain range lying between
two condraints W and Z, without specifying its exact ranking relative to a certain other
congraint Y (or congraints Y,, Y, etc.) which aso fals between W and Z. A graphic
representation of such avariable condraint ordering is asfollows:

CONW » CONY, » CONY, » ... » CONY,, » CONZ

Here, the condraint (or condraints) which gopears on the higher leve in the
representation is the FC, while those on the lower level are “hard-ordered” or
“anchored” condraints. The range over which the FCs may extend is defined, not in
terms of the congtraints (W and Z) which the FC lies between, but rather in terms of the
particular subset of fixed or anchored congraints (Y4, Y5, ...Y,) with regard to which the
FC is consdered to be unranked. In other words, the FC may be dlowed to fal in any
position with respect to its anchored subset -- above Y,, below Y,, or a any point in
between; this is the seecence of the FC's relaionship with its anchored subset or range
(Reynolds 1994: 116).
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Reynolds modd dlows a condraint to be unranked relative to one set of condraints
(CoNnY, » CONY, » ... » CONY,), yet ranked reldive to others; i.e. it must be dominated by
CONW and must dominate CoNZ. This incomplete ranking alows the condraint in question -
CoNX - to “float” dong a specified range of the hierarchy. As an FC, it may “fdl” into a
categorica ranking relation with any of the fully-ranked congtraints aong the specified range.

An dternative gpproach which uses the same basic mechanism has been proposed by
Anttila (1997) and Anttila& Cho (1998) to account for diachronic sound changesin Finnish. In
thismodel, there is no reference to FCs, only to partid ranking (PR).

To illugtrate how the PR model works, let us imagine that three condraints A, B, C are
fully ranked - as required in traditiond OT. Then the ranking relation of every posshle
congraint pair is expressed within the grammar. The ranking A » B » C may be viewed as a

combination of three separate pairwise rankings (see 22).

(22) Fulrankingof A, B, C
A »B
B»C
A»C
one possible tableau, one possible output:

Because dl rankings are totd, only one condraint hierarchy is avalable, and likewise only one

optima candidate.



Let us now imagine that one of the three pair-wise rankings - A » B - is neutrdized.
This means that A is now ranked only with respect to C. A isunranked relaive to B, and vice-

versa (see 23).

(23) Patid ranking of A, B, C
B»C
A»C
two possible tableaux, two possible outputs:

With thereaion A » B neutrdized, A and B may now be ranked either of two ways. A
»B or B » A, but only as long as both A and B 4ill dominate C. Each ranking has an
associaed tableau and optima form.  Thus the partid pairwise ranking in (23) permits the
existence of not one but two tableaux, and therefore two optimal forms.

Additiond variants may be accounted for by removing additiond pair-wise rankings,
such that if no rankings exig, i.e. if A, B, and C are unranked rdative to each other, then ax
variants (3 factorid = 6) are indicated. It is not necessarily the case that each ranking is
associated with adistinct output candidate, because not dl congtraints gpply to dl inputs.

Anttila argues that this reandyss of OT ranking dlows a larger body of data to be

accommodated. On the one hand, relations between fully ranked condraints determine



categorica, or nonaternating outputs. On the other, partidly ranked congtraints admit a range

of output aternants.

Although Anttila' s PR method and Reynolds FC method both describe variation usng

amilar means, they are not identicad. Note that Anttila's gpproach makes no reference to the

FC, an important theoreticd ingredient in Reynolds variation modd. Although both theories

make the same basic predictions, the condraint rankings are defined differently. The two

ranking methods are compared in (24).

(24)

Two approaches to linguigtic variation

a Reynolds (1994);
Nagy & Reynolds (1997)

®

S S

A» X »C
A»Y »C

thus A»X»Y»C OR

A»Y »X»C

thus:

Anttila (1997);
Anttila& Cho (1998)

®
N

©

A» X »C
A»Y »C

A»X»Y»C OR
A»Y »X»C

In (24), A, B, X, and Y represent congtraints. Downward lines denote hierarchica

dominance. Totdly ranked condraints are circled. 1n (24a), X is part of the ranked hierarchy



A» X »C,andY ispat of the hierarchy A » Y » C. In (24b), both rankings A » X » C and
A »Y » C are partidly ranked.

If the subhierarchies predicted are combined into one hierarchica representation, it
becomes obvious that two ranking relations are posshle A» X » Y »Cand A » Y » X » C.
This prediction is made by both models. The FC modd (244), however, goes one step further
by identifying one of the intervening condraints, either X or Y, as totally ranked, and the other

one asfloating, an FC (see 25).

(25) FCsversusPRs
a FCs b. PRs

A » X » C A » C

In (25), fully ranked condraints are shown in the bottom line. Partiadly ranked
congraints are shown above the diagram, between verticd bars. These bars represent the
upper and lower boundaries for partid ranking. For example, in (253), Y is a partidly ranked
constraint and may rank either above or below X, but not above A or below C. In (25b), both
X andY are patidly ranked condraints. They may fdl into any ranking relaion reative to each
other, but neither may rank above A or below C.

For the set of ranking rdaions shown in (25), it is unclear which andyds is more

parsmonious, because both make identica predictions. As there are no variable Spanish data
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available to motivate preference of one modd over the other, further examination of the two
approaches will not be taken up here. In this shis study, the FC model of Reynolds (1994) and
Nagy & Reynolds (1997) is maintained.

1.3.5 Condraining FCs? Some acquisitiond evidence

Gnanadesikan (1995) provides evidence that children initidly rank al MARK congraints
above dl FAITH condraints, as a requirement of innate grammar. According to Ghanadesikan,
children over time promote the FAITH condraints into dominant postions (by listening to and
imitating adult speech), thereby enforcing greeter feature faithfulness on their own output.18
Gnanadeskan maintains that when a very young child says [su] instead of [fu] (for English
shoe), it is because the MARKedness congraint against [{] dominates the FAITHfulness
congraint for /{/. Thisranking must consequently be unlearned so that, by the time acquisition is
complete, the child has inverted the ranking, and /{u/ is redized faithfully as [fu].1°

18 Gnanadesikan’s argument concurs with Stampe (1969: 444), who makes the following assertion about
theinitial state of the grammar (i.e. the grammar before language acquisition actually begins):

...[I]n its language-innocent state, the innate psychological system expresses the full system of
restrictions on speech: afull set of phonological processes, unlimited and unordered.

The key term in Stampe's statement is “phonological processes,” which in NGP (recall discussion of
Hooper (1976) above) refer to universal tendencies. Intriguingly, many of the data Stampe observed as
predominant in child speech aretypical of adult casual speech, e.g. the tendency to maintain CV as the
optimal syllable shape; to simplify consonant clusters; to simplify consonant coarticulations; to delete
unstressed syllables, etc.

19 See also Boersma (1997b) for asimilar explanantion of ranking
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Hae & Reiss (1996) argue againg this postion on the bads that it fails to factor in the
immaturity of the child’s production system. Interestingly, children who hear adult [{u] yet say
[su] are able to differentiate the two, because they rgect adult mispronunciations (cf. Hae &
Reiss 1996: 7). This perceptua acuity suggests that the child has posited both an underlying /</
and /S/. That both /5 and /f/ are redlized [ is not a fault of the child's grammar, but rather a
fault of the child's production (“body,” in Hae &Reisss explanation). If the child's
pronunication of /{/ as[9 is the result of an innate MARK » FAITH ranking relation, then it isa
bit of a mystery why the child does not smply rerank the condraints FAITH » MARK, in order
to better emulate adult speech, especidly if the digtinction between /9 and 4/ is recognized.
According to Hde & Reiss, these facts can only be explained if FAITHfulness condraints are
ranked high in the child’ s hierarchy. They provide further illugtration with a different example:

A child who hears [K"t] posits this form as the target output for his or her grammar,
and storesthis as his or her underlying form has - through that act - posited high-ranking
for fathfulness to dl the features of [k'et]. Put another way, only if UG had high-
ranking for faithfulness condraints could the child ... post /k"at/ as the underlying form
for aperceived target of the shape [K"t] (14).

Having posdited the underlying form /k"aet/, the child will soon learn from other heard
forms that syllable-initid stop aspiration is predictable and may be omitted from the underlying
representation.  If omitted, it will have to be accounted for by demotion of the reevant
faithfulness condraint, e.g. one banning the insartion of aspiration.

Hale's & Reiss's (1996) observations suggest that the high ranking of FAITH optimizes
learning; with FAITH congtraints ranked below MARK condraints, underlying representations
would be impossible to recongtruct. If the grammar is to be acquirable, then it must be the case
that UG dictates the ranking of al FAITH congraints above al MARK condraints (i.e. FAITH »

MARK).



These same observations have a direct bearing on the designation of floating congraints.
If the initid Sate of the grammar is maximadly FAITHful, then the condraint reordering required
to define the grammar of any particular language can be achieved by elevating MARK
congraints relative to specific FAITH condraints. It will be provisondly maintained here that
variable ranking isthe result of ambivalent reranking of MARK condraints from their innately-
determined postion below dl FAITH condraints. It follows then, that al FCs belong to the

MARK condraint family.

1.3.6 Probabiligtic prediction in the FC theory

Another maintained advantage of the partid ranking theory is clearly enunciated by
Reynolds (1994), Nagy & Reynolds (1997), as well as Anttila & Cho (1998). All three argue
that partid ranking enables the quantitative prediction of outputs. For example, if partia
ranking defines a system in which 20 distinct congraint rankings are possible, then the statitical
probability of each hierarchy applying in the language is 1/20. 1t may be the case, however, that
these 20 rankings sdect only three digtinct outputs. Let us assume that four of the 20 rankings
predict output #1, seven rankings predict output #2, and nine rankings predict output #3.
Because the total number of rankings which predict each outpuit is different for each output, the
probability of each output is different as well, even though the probability of each ranking
remainsequd. In the case of this thought experiment, output #1 would be predicted to occur in
4/20 (20%) of dicitations, output #2 would be predicted in 7/20 (35%) of dicitations, and
output #3 would be predicted in 9/20 (45%) of dicitations. Anttila & Cho date this principle

formally (see 26).

(26)  Output probability in partialy ordered grammars (Anttila& Cho 1998: 39)

a A candidateis predicted by the grammar iff it winsin some tableau.
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b. If acandidate winsin n tableaux and t is the total number of tableaux, then the
candidate’ s probability of occurrenceisnit.

Although some of the data observed by Nagy & Reynolds (1997) for Faetar and by
Anttila & Cho (1998) for English and Finnish gppear to support this probabilistic andyss of
partiad ranking, the proposa itself makes a hazardous assertion. The probability of any output is
determined by the percentage of totd rankings in which it is the optima candidate.
Extrainguigtic factors - such as speaker age, gender, education, and control - have no bearing
on the probability of a particular outpuit.

Nagy & Reynolds (1997: 47) recognize the potentid error of the this prediction and
discussit briefly:

We posit that socid factors affect the rdlative likelihood of the various rarkings possble
for an FC. For example, older speakers may tend to posit a particular FC at the high
end of the set of congtraints within which it is anchored, whereas younger speakers may
tend to position that same FC at the low end of the set of congraints.

In other words, in the find andysis, the correation of variation with a least some degree of
speaker control isinescapable.

Zubritskaya (1997), too, questions the assumption of the FC theory that frequency of
variants is determined by the number of actud rankings expressed as a percentage of the tota.
In her opinion, it is not necessary for the theory even to ponder specious assertions regarding
the frequency of outputs, because speaker control (“grammar sdection”) must be factored into

the variability equation regardiess:

..[I]n a grammar competition model, the choice of a particular outcome smply means
the choice of a particular grammar, and any frequencies of data didtribution are
therefore possble in principle.  Thus, dthough fixed ranking offers some help in
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modeling variation in a grammar competition modd, it does not change the modd’s
dependence on the extragrammaticd mechanism of grammar choice in production
(142).

In this study, | adopt the FC mode of the partid ranking theory to account for variation
across speech styles in Spanish. However, | will not seek to substantiate the assertion that the
FC modd makes quantifiable predictions with regard to frequency of rankings or individua
outputs. Instead | leave this area to future investigation.

To summarize the primary theoreticd cams made in this study: Fird, two types of
variation are accounted for within the same grammar: categorica processes, determined by
fully-ranked congraints, and variable processes, determined by partidly ranked (floating)
congraints (FCs). Second, the grammar itsdf does not distinguish types of variaion; it merey

accommodates facts of variation, whether socid or sylistic.

14 Digtinctive feature sructure

Sylidic variation involves the dteration of digtinctive features; therefore fegture structure
merits specid presentation early on in the study. Previous work on the organization of features
in Spanish generadly follows the andyses of Clements (1985), Sagey (1986), and others (cf.
Harris 1986; Hudde 1989). In this study, | adopt the following feature geometric structure
based largely on Sagey (1986) and Hualde (1989), shown in (27).

(27) Didinctive fegture geometry

root node
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SUPRA LARYNGEAL cavity nodes

LARYNGEAL
[strident]
[nasal]
[+continuant]
ACE class node
|labial coronal dor place nodes
[round] [+anterior] [+high] [+low] [+back] [+voice] termind nodes

[spread glottis]

In Spanish, phonologicd rules recognize didinctions between continuant and
noncontinuant stops (/p~f/, t~9/, Ik~x/, etc.), voiced and voiceless stops ([b~p], [d~], [g~K]),
high and mid vowels ([i~€], [u~0]), and aso between back and nonback vowels ([i]~[u],
[€]~[0]), and bring about surface distinctions between stops and continuants ([b~f], [d~d],
[g~y]). However, rules do not generaly refer to a minus value of nasal or round; therefore
these features are usudly classed as monovaent.

Recent studies of feature structure provide evidence which suggedts that front vowels
are dependents of the “V-PLACE” corona node rather than a dorsa node (Hume 1994,
Clements & Hume 1995). This solution dispenses with the feature [tback] for vowes, sncein
this particular theory [+back] vowels are considered dorsal, and [-back] vowels are reclassified
as coronad. This mode is advantageous in the discusson of assmilaion-type processes in
which corona consonants and [-back] vowels appear to form a naturd class. Because
processes of this type will not be encountered in the present study, however, and dso in the
interest of representationd sSmplicity, a more traditiond feature geometry (32) will be
maintained.
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15  Prdiminary conclusons and organization of the sudy

Phonologica operations associated with speech rate may be expressed in terms of
ranking arguments between two or more congraints. Optiona and variable rules are therefore
dispensed with dtogether. Operations traditionally expressed as optiond additions to the
generdive rule system are deemed well-formed (optima) depending on the relative ranking of
key FAITH and MARK condraints. Hypotheticaly, ranking al FAITH condraints above al
MARK condraints requires that the phonetic form be identica to the underlying form without
exception. Conversdy, ranking al MARK congraints above al FAITH condraints requires that
articulatory economy must prevail over dl featura, segmenta, or suprasegmentd faithfulness. In
Spanish, and arguably in dl languages, it is not the case that al MARK condraints dominate all
FAITH condraints or viceversa. Interleaving these condraints, and adlowing some to be
patidly ranked (floating, in Reynolds 1994 terminology), brings about differing degrees of
competition between FAITH and MARK consderations, and therefore an impressive range of
variable effects.

In chapter 2 of this dissertation, | present and analyze, in the present Ranking Control
Theory modd, variable processes which apply to vowels. These include syllable merger, rasing
and gliding, shortening, and deletion. Discussion of deetion focuses primarily on a corpus of
data from Chicano Spanish, with frequent comparison to Peninsular didects. The effect of
stress on these processes is dso systematicaly accounted for.

Chapter 3 andyzes the variable processes which apply to consonants. The focus of this
chapter is on types of assmilation, such as nasd and laierd place assmilation, and voicing
assimilation; as wel as continuancy spreading, obstruent devoicing, and aspiration. The
principa data are drawn from Peninsular Spanish and aso from Havana Cuban Spanish.

Chapter 4 summarizes the generd principles laid out in the study and reviews some of
the implications of the study.






CHAPTER 2

FEATURAL, SEGMENTAL, AND
MORAIC FAITHFULNESSIN SYLLABLE MERGER

In this chapter, the interaction of prosodic condraints in a number of connected Speech
processes is examined. These processes include syllable merger of different and identical vowels,
merger of stiressed vowels, vowd deletion, and vowe shortening. Each section contains a brief review
of the central issues, followed by an OT analysis. Because of the richness of avalable data, discussion

will focus primarily on merger across word boundaries (dso cdled syndepha).
21  Sylldble merger

In connected speech in Spanish, vowe sequences merge into a angle syllable following specid
rules (cf. Morgan 1984, Roca 1991, Hualde 1994, Martinez-Gil in press, and others).l  Syllable

merger is expressed autosegmentdly in (28).

(28) Syllable Merger (cf. Roca 1991: 609)
S S > s

/\

\% \% \% \%

1 See Schane (1987) for ageneral discussion of syllable merger in an autosegmental framework.
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According to Navarro Tomas (1967 148), Spanish syllable merger reflects a generd articulatory

tendency:

Nuestra pronunciacion tiende, preferentemente, a convertir, sempre que es posible, todo
conjunto de vocades en un grupo monosilabico; pero diversas circungancias histéricas,
anaogicas 0 eruditas suelen oponerse en muchos casos a dicha tendencia, dando lugar, fuera
dd caso de los diptongos y triptongos etimoldgicos, a vacilaciones que a veces hacen posible
en una misma paabra una doble forma de pronunciacion.

In other words, vowel merger is subject to both stylistic and categorica restrictions. In this
section, | will begin to investigate and substantiate Navarro Tomas's clam regarding the tendency of

vowel sequences to undergo merger.

2.1.1 Previoustreatments of syllable merger

In an analysis of syllable merger in Castilian Spanish, Navarro Tomés (1967) observes that in
dow gpeech, vowes are usudly redized in hiaus, while in fagter speech, they undergo merger. The
more “open,” or sonorous, vowd in the pair becomes the nucleus of the merged syllable. In cases of
equal sonority, however, the second segment becomes the nucleus. This didect-specific stipulation
follows from observations that Spanish generdly prefers onglides to offglides (Holt 1984; Harris 1989),
as shown by the redlizations of syllable nuclearity in words containing sonority plateaus, such as triunfo
trljulnfo and cuidado c[wi]dado. These observations are further supported by evidence from
diphthongization (Harris 1985). We restate Holt's (1984) sonority rulein (29).



(299 Rhyme Nucleus Convention (modified from Holt 1984: 172)2

a. If two V are asociated to the same Rhyme, the more sonorous of the two is the Rhyme
nucleus.

b. If two V of the same sonority score are associated to the same Rhyme, the rightmost V is
the Rhyme nucleus.

The Rhyme Nudleus Convention holds firmly for Peninsular Spanish; in American Spanigh, it will
be shown, merger is conditioned not by the relative sonority of the vowes but rather by their linear
precedence.

While rule (28) merges adjacent vowels under one syllable head, rule (29) determines how the
two segments must be configured to maich - as closely as possible - the unmarked syllable structure for
the language: CV (cf. Hutchinson 1974). It is unpreferable to have a syllable containing two vowels, as
this type of syllable would be CVV rather than CV. The solution is to assgn pesk datus to the more
sonorous vowel, and satellite (nonnuclear) status to the less sonorous one. I the sonority score for both
vowels is the same (often referred to as a “ sonority plateau,” distinct from a “sonority dope’), then the
first vowd is made nonnuclear. In both cases (29a and 29b), nonnuclearity may be expressed as the

disassociation of an underlying mora (cf. Hudde 1994; Martinez Gil in press). Theresultisaglide.

(30)  Effect of rules (28) and (29) on amerged syllable

2 In her version of the rule, Holt refers to vowel height rather than vowel sonority. In this dissertation, | follow
Clements (1990), Hualde (1994) and others in maintaining that it is sonority, not tongue height per se, which is
relevant in syllable merger. To this end, | adopt the sonority scale developed by Hualde (1994: 639). In the
present analysis, only the sonorities of vowels and glides will be relevant .

<
|east sonorous most SOHOFOES

consonants glides highvowels mid vowels vowel /a/
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S s (28) s (29) s s

(depending on relative sonority.)

In (30), two vowes in separate syllables merge per rule (28). Because the merged syllable can
have only one nucleus, one sesgment must be redized as a glide. Rule (29) involves the ddinking of the
mora of the less sonorous segment. The result is either an onglide or an offglide.

In Peninsular Spanish, whether an onglide or offglide is formed is determined by the reative
sonorities of the two vowels in question. As long as the sonorities of the merged syllable nuclel are
unlike, either onglides or offglides may be formed, with the more sonorous vowe adways forming the
peek of the new syllable3

(31) Merged syllable adjusmentsin Peninsular Spanish: onglides with sonority dopes (Hudde

1994: 635)
a mi abuelo m[jabuelo
b. tu abuelo tfwalbuelo
C. traigo alhajas trag[oallhgjas

3 Seealso Roca (1991) for discussion of syllable merger in the same dialect. Stockwell, Bowen, & Silva-Fuenzalida
(1956) is an analysis of syllable merger in Chilean Spanish. Hutchinson (1974), Goldsmith (1979), and Martinez-
Gil (in press) treat Chicano Spanish.



(32) Merged syllable adjustments in Peninsular Spanish: offglides with sonority dopes (Huade 1994:

635)
a toda Espafa tod[ ae]spana
b. tengo usados teng[ow]sados
C. toda Italia tod[g]tdia

In (31) and (32), syllable merger data from Peninsular Spanish are given. In each example, the
less sonorous vowd in the merged syllable is made nonnuclear; thus/i/ = [j], /W = [w], /o/ = [o], and
lel > [e], perrule(34d). Alsoineach example, the type of glide is determined by the relative sonority
of the two vocoids. The syllable nucleusis the most sonorous vocoid.

The output syllable is therefore entirely predictable based on sonority consderations (29a). If,
however, both vowels are of the same sonority ranking, then rule (29b) applies, forming an onglide by

default. Examples of like-sonority mergers, dl of which contain onglides, follow in figure (33).

(33) Merged gyllddle adjusments in Peninsular Spanish: onglides with sonority plateaus (Hudde
1994: 635-636)

a tribu indigena tribjwi]ndigena

mili urgente mil[ju]rgente
C. tengo enchufes teng[ o€l nchufes
d. vende orugas vend[eo]rugas

The vowd sequences in (33) each contains a sonority plateau. Following rule (29b), the first
vowe in each pair isglided. In (33a) and (33b), the outcome is the high glides [w] and [j], respectively.
Examples (33c) and (33d) contain mid vowels. In these examples, the first vowe is made amid glide:
[e] or [o]. Thistypeof gliding is characteristic of casua speech.

The Peninsular variety of merger described by Navarro Tomas and Hudde is not the only one
obsarved for Spanish. In American didects merger is formulated differently. In many of these
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vaieties, merger favors the formation of onglides to offglides, even if sonority sequencing is disregarded,
e.g. come uvitas in American Spanish is typicaly redlized com[eu]vitas, with an onglide (cf. Stockwell
& Bowen 1965: 111; Harris 1970: 131). In Peninsular Spanish, this same sequence is realized with an
offglide, thereby honoring sonority sequencing: com[ew]vitas (cf. Huade's 1994: 635 example te
utiliza > tlew]tiliza).

In standard Mexican Spanish, stress on the first vowd, if it is less sonorous than the second,
blocks glide formation atogether (e.g. papa imita = pap[§]mita, but comi alguno - com[i.a]lguno).
Consequently, offglides may be formed in this didect, but only if they follow a stressed vowd of greeter
sonority (compare sé inglés - d4]nglés but come y toma - com[ei]toma). In Chicano Spanish, a
variety of Mexican Spanish spoken maostly among immigrants to the United States, merger exhibits yet a
different flavor. All three varieties - Peninsular, Mexican, and Chicano Spanish - will be consdered in
turn in the OT andysgslater in this section.

Another connected speech development which American Spanish diadects display but which
gandard Peninsular varieties do not is mid vocoid raisng.4  In Peninsular diaects, vowe sequences
resolve into glide-vowel or vowel-glide sequences. The same is true in American Spanish didects. In
American didects, however, it is common to hear the glide component of a merged syllable redized
[+high] in casud style (cf. Stockwell, Bowen, & Silva-Fuenzalida 1956, Bowen 1956, Stockwell &
Bowen 1965, and many others). The examples in (39) are borrowed from Martinez-Gil (in press), a
study of Chicano Spanish. Note that in these sequences, neither vowd is stressed.

(349) Middlideraising in Chicano Spanish (Martinez-Gil in press, 4)

te humillé tfjulmillo
lo hirio [[wi]rié
porgue Adan porqu[jajdan

4 Navarro Tomés (1967: 68) points out that although mid vocoid raising occurs only in popular Peninsular speech

(hablavulgar), it iscommon, even widespread in American Spanish.
El habla popular hace en muchos de estos casos ea > ja, 0oa > wa teatro tjéro, pasear pagér, Joaquin

xwakin ... etc. Laevolucidn de ea > ja, con j mas 0 menos cerrada, se da también abundantemente en
Américahastaen la pronunciacién de las personas cultas.
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como Adan com[wa]dan

The examples in (34) show that in this didect, mid vowes may be redized as high glides in
casud syle. To assign the unmarked vaue of the feature [high] for Spanish glides, Harris (1985)
proposed a high glide redundancy rule. Thisruleis adapted asaraising rulein (35).

(35) High glide redundancy rule (Harris 1985: 39)
[-cons, -syl] > [+high] thus  [e] > [i]
[o] = [w]

| recapitulate the basic facts discussed o far in this subsection: In dow speech, vowes tend to
be redized in hiatus, i.e. without merger. In casua speech, merger (rule 28) occurs following both
universal and language-specific sonority guiddines (rules 29a and 29b). In many American didects,
such as Chicano, merger disregards the sonority guideines and bases nuclearity on linear precedence.

In such didects, glides are dso sysematicaly made [+high] (rule 35).

2.1.2 Expeimentd evidence for mid gliderasng

Cloward (1984) is a study of al types of vowel sequences in Spanish. A portion of the study
includes an experiment geared to dicit Allegretto speech from a native spesker of Ecuadoran Spanish
(identified as subject FC). The results of this experiment alowed two significant observations to be
made: 1) Increased familiarity with the frame sentence was corrdlated with an increased tendency to
glide mid vowels or to raise and glide mid vowels, and 2) the vowe qudity perceived - eg. [€], [¢], or
[j] - was born out on sound spectrogram.

The experiment was designed as follows. Cloward composed alist of frame sentences grouped

into triads (see 36).

(36) Experimenta sentences (Cloward 1984: 152)
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a) Vivo en la cuarta avenida.
b) Vivo en la calle veinte.
) Vivo en la Ultima casa.

In these sentences, the point of interest was the cross-boundary vowe sequence oe in “Vivo en.”
Cloward had the subject read the first sentence in the s, then cued the remaining dicitationsin

the manner shown in (37).

(37)  Experimenta procedure (Cloward 1984: 153)

FC (reading from the page): Vivo en la cuarta avenida.
Cloward (reading cue from the page): la calle veinte

FC (ill looking at the page): Vivo en la calle veinte.
Cloward (cuing): la dltima casa

FC: Vivo en la dltima casa.

(and so on for each sentence triad)

Cloward had predicted that within each triad, FC would first read dowly/formaly, and then
accderate his gpeech with each subsequent dicitation, as familiarity with the frame sentence increased.
This prediction was born out by virtudly al of the subject’s dicitations. The “Vivo en...” sentence set
yielded vowd hiatus in the firgt utterance, a mid glide in the second, and a high glide in the third (155).
The sound spectrograms in (38) illugtrate these findings.

(38) Cloward'sfindings: ‘Vivo en...” a dow, medium, and fast speed (1984: 160)

a Vivo en la cuarta avenida (dow).



b. Vivo en la calle veinte (medium)

C. Vivo en la Ultima casa (fast).

Tracings of the formants of the “o-€” trandtions shown in (38) are provided in (39). These
tracings show that the vowel qudities in each dicitation were digtinct. In (39a), the F2 trangtion from
about 750 Hz to about 1250 Hz is gradua, exactly the type of transition one would expect with tongue



rasing from neutra to high pogtion. In thistracing, the first gesture is acoudticdly [0].> Figure (39b)
shows not only a more abrupt trangtion between the first and second gestures, but the first gesture dso
has a dightly higher locus, about 1000 Hz (compared to 750 Hz in 39a). Findly, (39¢) shows that the
locus of the first gesture is higher than 1000 Hz, acoudticaly equivaent to [u].

(399 Formant tracings. Set 1 (Cloward 1984: 164)

The dightly higher F2 in (39b) is aticulatorily condgtent with a raised tongue position
somewhere between that of [o] and [u], and is phoneticaly consstent with ], athough Cloward
identifies it phoneticadly as (nonnuclear) [o] (155). This didtinction is not relevant in Spanish, however,
because Spanish does not distinguish [0] and [u]. Therefore, the phonetic [u] may be recognized as an
dlophone of [0] without further comment. The occurrence of the raised gestures [u] and [u] in
Cloward's findings supports Harris (1985) claim that it is [+high] glides which are favored in Spanish
casua speech.

5  The acoustical observations in this section are my own, based on comparison to a chart in Ladefoged (1993:
194).



2.1.3 Prdiminariesto an OT andysis

In this study, the primary effects of syllable merger are determined by the interaction of seven
condrants. HNUC, MAX-10, MAX-J, IDENT [X], HIGLIDE, ONSeT, and MAX-WI-y.  Brief
explanations of these condraints are presented in (40). Other congraints will be presented in due
course. Most of the congraints may aso be found in Prince & Smolensky (1993) and McCarthy &
Prince (1995a, 1995b), and throughout the OT literature.

(40) Congdrantsinvolved in syllable merger

HNUC: “The syllable pesak is a sonority peek.”
In the syllables pie [pje] and rey [re], the sonority peek is [€], and [€] is dso the syllable
peek; therefore this congtraint is satisfied (cf. Clements 1990; Huade 1994).

MAX-10: “No segmenta deletion.”

MAX-W: “No moraic deletion.”
An input moramay be left unparsed in the output to form an onglide, as is the case for the i

inpie[pje] or theyinrey[rg].
MAX-WI-u: “No word-initial moraic deletion.”

IDENT [high]: “Thevaue (+ or -) of input festure [high] may not change.”
This condraint is violated whenever the input value (+ or -) for the feature [high| of a non-
low vowe (i,u,e,0) is changed to the opposite value in the ouput. IDENT [high] bans vowe
rasing and lowering, and dso vowe ddetion.

HIGLIDE “Nonnuclear vocoids are [+high.]
Ensures thet dl glides are [+high], i.e. ether [j] or [w]. It bans mid glides [¢] and [o] and
dsotheillicit low glide[a] (cf. Casali 1996: 56).

ONSsET: “Syllables have onsets”

In her andysis of Spanish syllable structures, Colina (1995) argues that the constraint ONSET is
active in a wide range of fast gpeech processes. As defined throughout the OT literature, ONSET
requires that syllables begin with a consonant.  Colina explains. “In generd, the faster the speech the

57



more necessary to satisfy ONSET; in other words, the more highly ranked ONSeT will be” (147).
Referring back to our data, we note that an instance of vowe hiatus in careful style violates ONSET yet
stidfies MAX-p.  In casud style, ONSET is satisfied but MAX-p is violated. Thus the [e]~[e]
dternation may be explained in terms of the rlative ranking of ONSET and MAX-LL.

It was shown in chapter 1 that Colina uses two congraints, ONSET and PARSE-|, to account
for the facts of syllable merger as well as vowe hiatus. In her discusson, PARSE-U is used as an all-
purpose condraint to ban al glide formation, whether rising or faling. Huade (1991b), a well-accepted
andyss of onglide and offglide sructure in Spanish, makes a sructurd distinction between the two
types of glides. In hisandysis, a prenuclear vocoid is associated directly to the syllable nucleus to form
a complex nucleus. Such is the case in aword like pie [pj€]. In this word, nonnuclear /i/ forms a
complex nucleus with /e/, and the latter segment, being more sonorous, is the syllable peak. However, a
postnuclear vocoid, such as the [j] in rey, is associated with syllable structure a a different level of

representation.® The two structures are compared in figure (41).

(41) Onglides and offglidesin N-projection theory (cf. Hualde 1991b)

N’ N’
! N
N N

6 |n Asturian, onglides trigger anticipatory vowel harmony, whereas offglides do not. Compare cogiera [kuxjéra]
‘get-3RD-PAST-SUBJ to aflojais[aflo.xds] ‘you-PL loosen.” Onglidestherefore form anuclear satellite at node
N, whereas offglides (and coda consonants) form a satellite at node N’. The reader is referred to Hualde (1991)
for the detailed argumentsin favor of thisanalysis.




In (41), the prenuclear high vocoid /i/ in /pie/ forms part of the syllable nucleus and is linked to
the structurd node N. The postnuclear high vocoid /i/ in /rel/ however, is linked to intermediate node
N'. In my andyds of Spanish syllable merger, | employ the individua congtraint MAX- to constrain
both types of glides, i.e. those linked to either N or N'. Some examples of MAX-1 vidlation follow in
figures (42) and (43)

(42) Onglide formation from underlying vowels: traigo alhajas

a s s b. s
" " n "
g 0 a g 0 a
ONSsET MAX-m ONSET MAX-m
" v v "

(43) Offglide formation from underlying vowes toda Espafia

a s s b. s
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ONSET MAX-m ONSET MAX-m

The moralsyllable structure in (42a) satisfies MAX-p because dl underlying moras are retained
in the output (i.e. no onglides are formed). However, ONSET is violated because the second syllable is
vowd-initid. In (42b), MAX-l is violated, but ONSeT is satisfied. By merging the two vowes into a
sngle syllable, hiatusisresolved. In the process, however, the first vowe is made nonnuclear.

Figure (43) shows that offglide formation, like onglide formation, causes MAX-| violation. In
both (42a) and (43a), MAX-U is satisfied, because no vowe is redized as a glide. In both cases,
ONS<ET is violated because of vowd hiatus. In (42b) and (43b), hiatus is resolved and ONSET is
therefore satisfied. However, MAX-u is how violated, because in each ingance a glide has been
formed.

214 MAX-pand MAX-WI-p

In Peninsular Spanish, syllable merger produces ether onglides or offglides across word
boundaries, depending on the relative sonority of both vowels. In Chicano Spanish, syllable merger
occurs only of the result is an onglide; indeed in this didect there are no offglides spanning word
boundaries.

(44) Offglide formation across word boundaries

Peninsular Spanish Chicano Spanish
a te humillé tfew]millo tfjulmillo
b. lo hiri6 [[oj]rié I[wi]rid
C. carta urgente cart[aw]rgente cart[@u]rgente



The datain (44) show that in Chicano Spanish, offglides are avoided one of two ways. The first
way is to dter the height identities of the vowels so that rdative sonority requires the formeation of an
onglide ingead of an offglide. If this cannot be done, i.e. if the firs member of the sequence is
unglidable /a/, then vowe deetion occurs.

These data also suggest that the offglide restriction observed for Chicano Spanish does not hold
in Peninsular Spanish. However, sonority plateau data reveal thet it does. For example, if the two
vowels to be merged form a sonority plateau, then the merger is invariably an onglide, regardiess of
didect. In Peninsular Spanish, this restriction is withessed only in cases of sonority plateaus, because it
isonly in these cases that relative sonority isirrelevant.

To address this asymmetry which underlies both dialect varieties, we turn to some of the basic
principles of vowd identity enumerated by Casdi (1997). In a sudy of vowd deletion in some 68
Niger-Congo and 19 non-Niger-Congo languages, Casdi found a clear pattern: if deletion of one vowe
in a sequence of different vowes (V,V,) occurs, it is dmogt dways the fird. In addition, the
overwheming mgority of languages with V, deletion aso feature V, deletion, a fact which suggests that
V, ddetion is universdly unmarked and represents a clear cross-linguidtic preference.

Casdi argues tha the productivity of deletion rules varies depending on a number of factors.
Between two lexical words, all the surveyed languages deleted the first vowe in the sequence, rather
than the second. Casdi maintains that V, deletion is the standard at word boundaries because of the
importance of preserving word-initia information - and therefore of retaining V,. This important
generdization motivated the formulation of his condraint MAXWI (“Max-word-initid”), which requires
that “every word-initid segment in the input must have a corresponding segment in the output” (500). A
smilar congraint, used throughout Casali (1996), is PARSE(F)-[,. Like MAXWI, this congdraint
monitors the faithfulness of word-initidl materia.  Unlike MAXWI, however, it monitors not whole
segments but rather individua festures.

Martinez-Gil (1998) proposes a postiond fathfulness congtraint modeled after RARSE(F)-[.,
which is sendtive not to feature fathfulness, but rather to moraic fathfulness MAX-WI-u.  This

condraint requires that any word-initia vowe must be redized as a syllable nucleus. 1t is motivated by
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data from various didects of American Spanish which suggest that glide formation from underlying
vowels is subject to specia redtrictions word-initialy. For example, in Chicano Spanish, there are no
indances of word-initid glides, even though glides do occur freey word-medidly and -findly. Mid
vowels in syllables with faling sonority are routindy raised to judtify the formation of an onglide rather
than an offglide. These facts suggest that in Chicano Spanish, MAX-WI-u is ranked above HIGLIDE.

In Peninsular didects, by contrast, MAX-WI-u ranks below HIGLIDE, and therefore serves only
to resolve ties left undecided by the dominant congtraint HNUC - i.e. if the vowels form a sonority

plateau (e.g. toda Espaiia - tod[ag]paria but tengo enchufes = teng[ oe]nchufes).

215 TheData

Unstressed syllable merger data from Peninsular, Mexican, and Chicano Spanish are provided
in (45)-(47). As shown in (45), risng sonority mergers are handled the same way in dl three didects,
the resulting syllable invariably contains an onglide. Likewise, sonority plateaus (46) yidd onglides
regardless of didect. The three didects diverge in ther treetment of faling sonority mergers. In
Peninsular Spanish (46a), such mergers are permitted, provided that they respect sonority sequencing.
In Mexican Spanish and Chicano Spanish (46b and 46¢), such mergers are disdlowed. In Mexican
Spanish, onglides are enforced even if sonority sequencing is disrespected. In Chicano, the solution in

such casesisto ddete the first vowd.”

(45) Risng sonority (onglidesin al three diaects) (Huade 1994: 635-636)
a Peninsular Spanish (Hualde 1994: 635-636)

mi abuelo m[jabuelo
tu abuelo tfwalbuelo
traigo alhajas traig[oallhgas

7 This phenomenon will be examined in alater section.
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(46)

(47)

Mexican Spanish (Martinez-Gil 1996: 4)

mi amigo m[jamigo
tu amigo tfwalmigo
tengo amigos teng[ o8] migos

Chicano Spanish (Martinez-Gil 1998: 2; Hutchinson 1974 185)

casi acabd cag[jalcabd
su amante qwamante
tengo amigos teng[wa]migos

Sonority plateau (onglidesin dl three didects) (Huade 1994: 635-636)

a Peninsular Spanish (Hualde 1994: 635-636)
tribu indigena tribfwi]ndigena
tengo enchufes teng[ o€l nchufes
vende orugas vend[eo]rugas

b. Mexican Spanish (Martinez-Gil 1996: 4; Harris 1970: 131)
su historia qwi]goria
debo estar deb[o€]star
pague ochenta pagul eo]chenta

C. Chicano Spanish (Martinez-Gil 1998: 2)
tu imagen tfwi]magen
no esperd n[we]sperd
seolvidd djo]lvidd

Faling sonority



a Peninsular Spanish (offglides) (Huade 1994: 635-636)

toda Esparia tod[ag] spafia
tengo usados teng[ow]sados
toda Italia tod[g]tdia

b. Mexican Spanish (Harris 1970: 131)

paga Evita pag[ a€lvita
como uvitas com[ou]vites
laiglesia [[ailglesa

C. Chicano Spanish
Unattested.

In dl three didects, the preservation of vowd hiatus in connected speech depends on the
dominance relation between ONSET and MAX-p. It is argued that in al three didects of Spanish,
MAX-u is a fully-ranked congraint, and ONSET is an FC (floating, partidly ranked). As such, it may
rank either above or below MAX-|L.

In Peninsular Spanish, merger invariably respects sonority sequencing, even if it entals the
formation of aword-initid glide. These facts require the ranking HNUC » ONSET, MAX-J » MAX-WI-
M. In Mexican Spanish, merger invariably forms onglides, even if sonority sequencing is disrespected.
In this variety, MAX-WI-4 must dominate HNUC, but must itself be dominated by ONSET and MAX-pL.
In Chicano Spanish as in Mexican, MAX-WI-u ranks below ONSET and MAX-, but above HNUC.
However, in Chicano, HIGLIDE dominates IDENT [high], requiring that dl glides are [+high]. These three

rankings are shown in (48). Other congtraints will be added in due course,

(48) Condraint rankings (unstressed syllable merger)
a Peninsular Spanish



..ONSET....

HNuC » MAX-p » MAX-WI-u » IDENT [high] » HIGLIDE

b. Mexican Spanish
|....ONSE|'....

» MAX-4 » MAX-WI-u » HNuC » IDENT [high] » HIGLIDE

C. Chicano Spanish
|ONSEI'|

» MAX-4 » MAX-WI-u4 » HNUC » HIGLIDE » IDENT [high]

The diagrams in (48) show the categoricd rankings of HNuc, MAX-WI-u, MAX-U, HGLIDE,

and IDENT [high] in the three didects under consideration. In addition, the FC ONSET isdso shown.

2.1.6  AnOT account

As shown in (45), unstressed rising sonority mergers are permitted in Peninsular, Mexican, and
Chicano Spanish.  Such mergers are permitted because they fortuitoudy satisty MAX-WI-j in al three
vaieties. In the following tableaux, | will use traigo alhajas as an example (recall Hualde 1994: 635-
636). Thisformisreadized with an onglide in al three didects (see 49). Note that the ranking MAX-L
» ONSET enforces vowd hiatus, which is characterigtic of Largo style. For the sake of smplicity, only

the rlevant segmenta sequenceisincluded in the candidate list.

(49) Largo (careful): traigo alhajas

l...go#a.../ MAX-m ONSsET

= a. go.a. *




b. goa. *

c. goa. *1
d. g<o>a. *
e. go<ar. *1

The partid tableau in (49) shows that the ranking MAX-p » ONSET enforces hiatus regardless
of didect. Any atempt to create a glide or delete a vowd fataly violates MAX-p.  Deleted output
segments are shown in angular brackets per OT custom. In dl three didects, hiatus is enforced by this
ranking.

In Allegretto speech, merger is determined by the reverse ranking: ONSET » MAX-[, and its
interaction with other congraints® In al didects, risng sonority mergers are permitted (see 50-51).
For now, only Peninsular and Mexican Spanish will be congdered. Chicano Spanish will be discussed
presently.

(50)  Peninsular Spanish Allegretto: traigo aljahas

l...go#a...l HNuUC ONSET ‘ MAX-m ‘ MAx-WI-m‘

a. go.a. *1
= b. goa.
c. goa. *1

(51) Mexican Spanish Allegretto: tengo amigos

8 Inthis study, Largo refers to careful speech, i.e. speech which is maximally faithful to the input. Allegretto will

refer to casual or conversational (connected) speech in general. The label Andante will be used only if an
intermediate styleis clearly attested. In Peninsular syllable merger of different vowels, thisis not the case.
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ONSET

MAX-m MAX-WI-m HNuC

a. yo.a. *
=" b. yoa.
c. yoa.

In the case of a sonority plateau, the result in al didects is an onglide. Because sonority

plateaus pose no problem for HNUC, the offglide is digpreferred in both Peninsular and Mexican Spanish

by MAX-WI-, which acts as atiebreaker regardless of its position in the ranking (see 52 and 53).

(52)

(53)

Peninsular Spanish Allegretto: tengo enchufes

l...go#en.../

HNuUC

ONSET

a. go.en.

*|

=

b. goen.

c. goen.

Mexican Spanish Allegretto: debo estar

[...bo#es../

ONSsET

a. [lo.es.

*|

=

b. [oes.

MAX-WI-m
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As dated earlier, Peninsular and Mexican Spanish diverge primarily in ther tresiment of faling

sonority mergers. In Peninsular Spanish, such mergers are realized as offglides because HNUC outranks
MAX-WI-U. In Mexican Spanish, with MAX-WI-p ranked above HNUC, these mergers are invarigbly
onglides which defy sonority sequencing (see 54-55).

(54) Peninsular Spanish Allegretto: toda Espaiia

[...da#es.../ HNuC

a. Oa.es.
b. daes. *|
= c. Oaes.

(55) Mexican Spanish Allegretto: paga Evita

l...ga#e..l ONSET MAX-m MAX-WI-m HNUC
a. ya.e. *1
= b. yae.
c. yae.

Chicano Spanish resembles Mexican Spanish in its satisfaction of MAX-WI-p. In Chicano,
MAX-WI-u violations are resolved by deletion of the first vowd; thus paga Evita would be redlized
with deletion of the first vowel, thus pag[@e]vita (cf. Martinez-Gil’s 1998:2 comparable example una



hermana, which is redlized un[@elrmana). This optima candidate satisfies MAX-WI-p, yet violates
MAX-1O. In Chicano Spanish, MAX-1O is ranked bedow MAX-WI-u (cf. Martinez-Gil 1998).
Chicano deletion will be examined in alater section.

There is another pecuiarity of Chicano Spanish which merits congderation at this point. In this
didect, dl glides are uniformly redized [+high]. This change potentialy violates the input-output
correspondence, or identity, of the parameter in question, in this case the vaue of the binary feature
[high]. In Chicano, two additional condraints are active on the candidate set in unstressed syllable
mergers in which the first vowd in the sequenceis[-high]. These are IDENT [high] and HIGLIDE.

Wewill consder IDENT [high] first. IDENT [high] is part of afamily of congraints which monitor
the input-output correspondence of vaues for individua binary festures. For example, it is generdly
accepted that the tongue-height feature [high] has two vaues, [+high] and [-high]. When the vaue of a
feature [high] in the input changes in the output, then the identity congraint IDENT [high] is violated.
Therefore, when input /e is redized as [j] in Allegretto style, DENT [high] is violated because the
underlying vaue of [high] for /& has changed from [-] to [+]. High gliding incurs a violation of IDENT
[high].

That mid glide raisng is unattested in Peninsular Spanish suggests that IDENT [high] is ranked
above HIGLIDE in this didect. The ranking IDENT [high] » HGLIDE disorefers glide raising in favor of
vowel height identity. The Peninsular ranking HNUC » ONSET, MAX-J » IDENT [high] » HGLIDE bans
mid vocoid rasng. It dso specifies that syllable merger is possble only if it 1) obeys sonority
sequencing; and 2) respects underlying height features. Because ONSET is the only FC, only two
rankings - and therefore two outputs - are possble: one with hiatus, and one with merger. The
Allegretto tableau for traigo alhajas is shown for Peninsular Spanish in (56), and for Chicano Spanish

in (57).

(56)  Peninsular Spanish Allegretto (IDENT [high] » HIGLIDE): traigo alhajas
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MAX- ‘ IDENT

/...go#a.../l|| HNuUC MAx-m‘ WI-m [high] ‘HIGLIDE

c. yoa. *1

(57) Chicano Spanish Allegretto (HIGLIDE » IDENT [high]): traigo alhajas

MAX-
/...go#a.../| ONSET MAX-m | WI-m HNUC

IDENT
[high]

HIGLIDE

a. yo.a. *1

b. yoa.

C. Yoa.

ywa

e. Yoj.

Asin Peninsular and Mexican varieties, Chicano Spanish resolves sonority plateaus as onglides,
abat with a[+high] nonnuclear eement (see 58).

(58) Chicano Spanish Allegretto: no espero

MAX-

IDENT
no#es.../| ONSET MAX-m WI-m HNuC

[high

HIGLIDE

a. no.es. *|

b. noes. *
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C. Noes. * *1 *

U= d. nwes. * *

€. nojs. * *1 *

In this section, unstressed syllable nerger in Peninsular, Mexican, and Chicano Spanish is
accounted for using five categoricdly ranked condraints. HNuc, MAX-WI-u, MAX-u, HGLIDE, and
IDENT [high]; and one FC: ONSET. Stipulations on merger types emerge directly from the interaction of
ONSsET and MAX-u (which in combination drive syllable merger) with the other condraints.

So far in this section, discussion of merger has been limited to unstressed vowels across words
boundaries (synaepha). Because merger of unstressed syllables within words seems to occur as fredy
as it does between words (cf. Navarro Tomas 1967: 8140), examples of the former merger type will
not be presented here. Instead, | will now explore the merger of stressed syllables.

2.2  Stressed syllable merger

In numerous accounts of dress assgnment in Spanish, it has been demondtrated that primary
word stress mugt fal on one of the last three syllables in a word, hence the well-used term “Three
Syllable Window” (cf. Harris 1983). In generd, words which end in a vowd are stressed on the next-
to-last syllable. Words ending in a consonant are stressed on the last syllable.

In Spanish, as in many languages, coda consonants are typicaly assgned a mora by virtue of
their pogtion in the syllable. This assgnment is generdly referred to as Weight By Position (WBP) (cf.
Hayes 1989: 258), and will not be examined in detail here because it does not bear directly on the data
at hand.

Unmarked stressin Spanish issmple: vowel-final words are stressed on the next-to-last syllable
(paroxytone), and consonant-final words are stressed on the last syllable (oxytone)(cf. Harris 1983:
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85). Examples of the unmarked stress types are given in (59). In (59)-(61), al stresses are shown,
whether orthographic or not.

(59)  Unmarked stress (cf. Harris 1983: §4)

a V-find words: b. C-fina words:
paroxytonic stress oxytonic siress
pistola civil
perdida mercéd
sabana altér

Exceptions to the unmarked patterns are numerous, but satisticaly in the minority. In no casg,
however, is it possible for a Spanish word to be stressed outside the Three Syllable Window. Al
uncliticized words, regardless of markedness, display oxytonic, paroxytonic, or proparoxytonic stress.
Examples of marked stress, which respects the Three Syllable Window, are presented in (60).

(60) Marked stress (cf. Harris 1983: §4)

a V-find words: b. V-find words C. C-find words:
oxytonic proparoxytonic paroxytonic
paletd sabana movil
Panama némada césped

In Harris (1983) account, find vowds are typicdly invisble to stress computation.  This

assignment of “extrametricality” follows from a series of observations about the morphologica afiliation
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of thisvowd. Firs, Haris observes that words ending in a vowe are made up of two morphologica
components, a “derivationd stem” and a “termina ement” (91). In many cases, incduding virtudly al
productive cases (eg. hypocorigtics, truncations, and foreign borrowings), stress lodges on the
penultimate syllable (cf. the examples in 59a), suggeding that dtress applies a the leve of the
derivationd stem, rather than the word. This way, the terminad eement remains “invishle’ to dress.
Harris argues that stress assgnment is determined by a right-headed foot structure built from the right
edge of the word, ignoring any extrametrica dements® Harris explanaion made extensve use of the
extrametricality mechaniam, goplying it to find consonants as well as nonfind vowes.

Harris (1989) contains subgtantia revisons to the earlier theory. In this more recent gpproach,
Harris relates exceptiondity to a lexicaly marked foot structure.  The unmarked foot Structure, he
argues, is right-headed (iambic), whereas marked structure is left-headed (trochaic). Asin the earlier
theory, termind eements are extrametricd. In (61), stress computation is given for two words. sabana
‘savannd and sabana ‘bedsheet.” The word sabana has unmarked (paroxytonic) stress, because its
dominant foot is iambic (cf. 61a). The word sdbana, however, has marked proparoxytonic stress,
because its dominant foot is trochaic (cf. 61b).

(61) Stressassgnment in Spanish (Harris 1989: 251)

a unmarked: sabana b. marked: sdbana
sa. ba. na sa. ba. na.
(* *)<*> line 0 (* *)<*> line O
(*) line 1 (*) line 1
* line 2 * line 2

9 Harris (1983: 96) uses a system of s and w nodes, for “strong” and “weak,” respectively.
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The diagrams in (61) are interpreted as follows. In line O, potentia stress bearers (vowels) in
each word are marked with an agterisk.  The rightmost vowd is extrametrica, meaning that it is not
computed in the calculation of stress. Thisvowd isisolated in angled brackets.

Also in line O, potential stress bearers are grouped into metrica consituents (feet). In Spanish,
the dominant foot isthe rightmost onel® In unmarked foot formation (618), the dominant foot is right-
headed (iambic); this fact is shown by augmenting the right-hand eement of the dominant foot in line O
with an agterisk inline 1. In marked foot formation (61b), the dominant foot is Ieft-headed (trochaic); in
this case, the left head of the foot is therefore marked on line 1. Line 1 marks are augmented in line 2,
the line representing word stress.

In the above analyss, marked and unmarked stress are accounted for parametrically.
Extrametricdity and foot formation are the same for both sabana and sabana; the crucid difference lies
in the headedness of the dominant foot (trochaic or iambic).

These same parameters account also for unmarked and marked stress in consonant-fina words.

(62) Unmarked and marked stress computation in consonant-final words

a unmarked: esquimal b. marked: canibal
es. ki. mal . ka. ni . bal .
(*) (* *) lineoO (*)(* *) line o
(*) line 1 (*) line 1
* line 2 * line 2

In the examples esquimal and canibal in (62), no termind dlement is present. It is therefore
possible for the rightmost foot to be built abutting the right edge of both words. In unmarked stress
assignment, the dominant foot is iambic, giving find dress: [eski.md.]. In marked assgnment, the

dominant foot is trochaic, giving penultimate stress. [kani.bd.]. Antepenultimate stress requires the

10 Notethat only one foot can be built in these examples. See Harris (1986) for examples of footing of longer words.
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presence of a termind eement, which must be a vowd; therefore no consonant-find words with
antepenultimate stress are possible.

Vowd-find words with fina stress may be counted among those with unmarked dress if the
rightmost lement is identified as a potentia stress bearer, rather than atermina eement. Recent Sudies
generdly concur that al vowd-find words stressed on the oxytone have no termind eement and are
therefore monomorphemic, i.e. the find vowd is part of the gem itsdf, rather than a termind dement
(cf. Inkelas 1989: 227; Lipski 1997: 566). If the assignment of extrametricdity is limited to vowes
which are termina eements, then the find vowe in words like domino, café, and mani remans vishle

in stress computation. These words follow the unmarked foot formation pattern: right-headed (see 63).

(63) Unmarked stress computation in vowd-fina words with no class marker

paletd

pa.le.to.

(*)(* *) line O
(*) line 1
* line 2

In OT analyses, Spanish foot formation and stress assgnment have been accounted for by the
ranking of congraints. Rosenthall (1997) invokes three congraints to restrict word stress to the last
three syllables in the word: FOOTFORM, NON-FINAL, and ALIGN. The ranking FOOTFORM, NON-FINAL
» ALIGN enforces unmarked stress assgnment. FOOTFORM and NON-FINAL require that metrica feet
are built upon moras and are trochaic (i.e. left-headed), and that the rightmost element is unfooted, or
extrametrical.11 ALIGN requires that the right edge of the dominant foot coincides with the right edge of

11 Trochaic footing is maintained for Spanish on the basis of syllable weight, as determined by mora count within
syllables. The reader is referred to McCarthy & Prince (1986), Hayes (1987), and Dunlap (1991) for further
justification of the trochaic foot for Spanish.
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theword. ALIGN is gradiently violable, meaning that dl things being equd, the optima candidate is the
one in which the dominant foot is closest to the right edge of the word.12

Rosenthall distinguishes between two stress stypes for Spanish, each determined by a different
condraint ranking. The ranking FOOTFORM, ALIGN » NONFINAL is the unmaked ranking.
FOOTFORM, NONFINAL » ALIGN is the marked ranking; words with exceptiona dress are lexicaly

marked to be stressed under this ranking (see 64 and 65).

(64) Unmarked dress assgnment in Spanish: Type A (cf. Rosenthall 1997: 172-173)13
FOOTFORM, ALIGN » NON-FINALITY

a V-find: podadera

/podadera/ FOOTFORM ALIGN NONFINAL
= a po.da(0éra) *
b. po.(0d.o0e.)ra *|
c. (po.oa)oera *|*
d. (po.dd)dera. *| *k

b. C-ind: remoldn

fremolon/ FOOTFORM NONFINAL ALIGN

a re(mao.lon.) *|

12 Morales-Front (1994: 232) takes a somewhat different approach, in which foot form is not stipulatively trochaic,
but rather whatever form is necessary to bring the stressed syllable head as far to the right as possible. This
observation is akin to one made earlier by Harris (1991: 452): “Place stress as far to theright as possible....”

13 | have taken the (perhaps unwarranted) liberty of adding an additional candidate (d) to each tableau in (64) and
(65), to illustrate a type of FOOTFORM violation not shown in Rosenthall’s examples. In Rosenthall’s tableaux,
no candidates are given which violate FOOTFORM by presenting an iambic rather than trochaic foot. The
candidates | have added contain an iambic foot, and therefore violate FOOTFORM. FOOTFORM may also be
violated if the foot contains more than two moras (cf. 64b, candidate a).
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= b. remo.(I6n.)

c. (rémo.)lon.

o emyon| - [

(65) Marked stress assgnment in Spanish: Type B (cf. Rosenthdl 1997: 172-173)

FOOTFORM, NONFINAL » ALIGN

a V-find: antilope

/antilopel || FOOTFORM NONFINAL ALIGN

2 annope) « [

= b, an.(ti.lo.)pe

c. (&nti)lo.pe.

o mgiope] |
b. CHind: fusil
ffusl/ FOOTFORM NONFINAL ALIGN
= a (fusg)l. *
b. (fasl.) *1
c. fu(sl.)
d. (fusgl. *|

Rosenthall’ s gpproach maintains a single foot type (trochaic), and accounts for exceptions by
the relaive raking of two violable congtraints, NONFINAL and ALIGN. This gpproach is quite different



from Harris (1989) metrica gpproach, in which exceptionality was attributed to lexically marked foot
form. Thefind predictions are, however, the same.14

Because the focus of this chapter is on syllable merger a word boundaries (syndepha), the type
of dress which will be of interest is specificdly that which is word-initid or word-find. Word-find
dress is invariably exceptiond, and must be marked lexicdly (eg. tabd). Word-initia stress is not
necessarily exceptional (cf. regular una to exceptiona ético). In any case, syllable merger a word
boundaries commonly entails either dress shift or stress merger, depending on the didect. In some
didects of Spanish, such as Standard Mexican, the merger of stressed syllables is blocked atogether.

In this section, stressed syllable merger data from three varieties of Spanish - Peninsular,
Mexican, and Chicano - are presented and discussed. Principa sources include Navarro Tomas
(1967), Roca (1991), and Huade (1994) for Peninsular Spanish, Stockwell & Bowen (1965), Harris
(1970), and Martinez-Gil (1996) for Mexican Spanish, and Hutchinson (1974), Reyes (1976), and
Martinez-Gil (1996, 1998) for Chicano Spanish. All three merger varieties will be accounted for in the

OT framework.15

2.2.1 TheData

It has been foreshadowed in the previous section that syllable merger is sendtive to and often
congtrained by primary word sress. The presence of stressin a vowed sequence is handled differently
by different didects. For example, in Peninsular Spanish, syllable merger occurs fredy in Andante and
Allegretto styles, regardless of the presence of word stress. In this variety, either stressed onglides or
offglides may be formed. In Mexican Spanish, however, syllable merger is constrained by the presence
of gress on either of the vowes; indeed a stressed vowel may never be glided. In Chicano Spanish as

14 It is beyond the scope of this dissertation to discuss all the issues surrounding stress assignment in Spanish.
For such information, the reader isreferred to Harris (1983; 1989; 1991b), Roca (1986; 1990; 1991), Inkelas (1989),
Dunlap (1991), and Lipski (1997). For analysis of Spanish stress within the OT framework, see Morales-Front
(1994), Rosenthall (1997), and Roca (1997). Hammond (1995) presents aunique OT perspective on Spanish stress
assignment issues.

15 Inmy discussion, | sidestep the complex issue of primary stress as an effect of metrical footing. My description
of the interaction between syllable merger and stress does not entail reference to feet or metrical structure, so
footing will not be discussed in detail here.
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in Peninsular Spanish, dress does not condrain syllable merger; as shown before, however, only

onglides are formed in this dialect.

(66) Stressed syllable merger: Peninsular Spanish (Navarro Tomas 1967: 156; Roca 1991: 606-
608; Hualde 1994: 638; Martinez-Gil 1996: 5)16

a V+ v
mili esta mil[jé|ga
de otra cosa d[eo]tracosa
vendo esto vend[oé]sto
de ambos d[ed mbos
este humo est[éw]mo
laotra I[ao]tra
la hija I[&]ja

b. \ A
menu antiguo men[wd|ntiguo
bisturi afilado bigur[jafilado
café amargo caf[ e§margo
abrigd en su seno abrigo€]n su seno

16 Fernando Martinez-Gil, a native speaker of Peninsular Spanish, points out to me that of the three stressed
syllable merger types in (66), those which have both rising sonority and stress on the second vowel are most
“natural” (e.g. de ambos[deambos]). Note that in such cases, stress has not shifted in order to satisfy sonority
requirements. In cases requiring stress shift in order to satisfy sonority, such asbusca una busc[&w]na or menu
antiguo men[wd]ntiguo, merger is possible yet less natural to Martinez-Gil as well as to other native speakers
(note that Hualde 1994 638 finds busc[aw]na unacceptable). Martinez-Gil indicates that merger of two stressed
vowels is the least natural-sounding merger type, and characteristic only of very fast speech (e.g. tabu ético
tab[wé]tico, claimed by Roca 1991: 608 to be an unacceptable merger).

Martinez-Gil’ s observations regarding the feasibility of stressed syllable mergers are consistent with those
of Navarro Tomés (1967: 156). In light of these observations regarding naturalness of merger types, | maintain
here that al three types of stressed syllable merger are possible in Peninsular Spanish and therefore must be
accounted for (cf. also Navarro Tomés 1967: 156) . However, because “degree of naturalness’ is not an easy
factor to formalize, | will avoid incorporating notions of “more naturalness’ or “less naturalness’ into my
analysis.
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acné inoportuno ac[ng]noportuno
medité un momento  medit{éw]n momento

vendraen seguida  vendr[&e]n seguida

C. V+v
tabu ético tab[weé]tico
frenesi hondo freneqjo]ndo
capd unico cap[ow]nico

chimpancéindio chmpanc[g]ndio

(67) Stressed syllable merger: Mexican Spanish (Stockwell & Bowen 1965: 114; Harris 1970:

131)17

a V+v
su hijo gwiljo
le hinca I[ei]nca
como Eva com[oélva
Como uvas com[oU]vas
la uva [[ad]va
la época I[aé]poca
le habla I[edlbla

b. A
tuimitas t[gj]mitas
esta Elena est[&e]lena
hablé Elena habl[6¢]lena
esta Orlando est[&o]rlando

17 Due to the unavailability of data for sequences of two stressed vowels in Mexican Spanish, data for this
category will not be given.



(68)

Stressed syllable merger: Chicano Spanish (Hutchinson 1974: 186-189; Martinez-Gil 1998: 2-

4)

habld Alicia

V+v

mi altimo
tualma
te odian
lo hablan

tengo hipo

V+V

comi uvitas

vi elotes
habl6 Adan
pagué ochenta
habl ¢ Evita
tomd inglés
V+v

perdi uno
Cantu iba
compreé uvas
pasé afos

compro agua

habl[Ga]licia

m[jdjitimo
tfwalma
tfjoldian
[[wa]blan
teng[wi]po

com[jy]vitas
V[j€é]lotes
habl[wd]dan
pagu[jo]chenta
habl[wé]vita

tom[wi]nglés

perd[ju]no
Cant[wi]ba
compr|ju]vas
pasfja]fios

compr[wagua
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The datain (66) show that in Peninsular Spanish, merger of stressed syllables is dlowed across
word boundaries without redtriction. Note that both onglides and offglides may be formed, as long as
the nucleus of the merged syllable is a sonority peak. If the stressed vowe is the less sonorous in the
pair, then dress invariably shifts to the more sonorous vowd.

In Mexican Spanish (67), a stressed vowel may never be made nonnuclear in syllable merger.
Offglides may only be formed if the fird vowe is dressed, regardiess of relative sonority (eg.
est[&e]lenaand habl[Ga]licia). If the second vowe is stressed, then the result isinvariably an onglide. In
Mexican Spanish, therefore, the position of stress blocks glide formation, and stress shift isimpossible.

Findly, in Chicano Spanish, merger of dressed vowels invariably results in an onglide,
regardless of dress and relative sonority.  Sonority requirements are satisfied, however, because the
initid nonnuclear eement in the onglide is dways [+high], so that sonority rises across the merged
gyllable, rather than fdls (e.g. t[jo]dian). Asin Peninsular Spanish, stress shift is permitted. In Chicano
Spanish, however, if dress shift occurs, it is only from the first vowe to the second, not from the second

to the fird (e.g. habl[wa]dan).

2.2.2 AnQOT account

In Optimaity Theory, when any two words are evauated together (as connected speech
inputs), they are monitored by congraints which ensure their identity to their respective “bases” The
baseisthe word asit is redized optimally in isolaion. It isan output form. In the evauation of stressed
syllable merger, each base - or individua word - must be examined for stress faithfulnessto itsbase. In
this study, 1 will combine the Stress-assgnment condraint relation FOOTFORM, ALIGN » NONFINAL into
a blanket constraint SREss.*® The redlization of lexicaly marked stress (however one chooses to
represent it), will be monitored by the constraint MAX-STRESS. These condraints are listed in (69),

aong with an additiona congtraint VOWEL-TO-HEAD, to be discussed presently.

8 Alderete (1995: 8) introduces the constraint SRESS to refer abstractly to the set of constraints which
interactively assign words tress. Like Alderete, | use this blanket constraint primarily as a space-saver, and also
because issues involving the metrical footing of wordsto not play amajor role in the discussion.
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(69) Condrantsinvolved in stressed syllable merger
STRESS “Apply unmarked stress.” (cf. Alderete 1995: 8)
MAX STRESS “Lexicaly marked stress must be represented faithfully.” (MAX-S)

VOWEL-TO-HEAD “A vowd parsed by a stressed syllable in the base must be parsed by a
dressed syllable in the output.” (V-TO-HEAD)

In the proposed stress system, “unmarked” stress means that vowel-find words are stressed on
the next-to-last syllable, and consonant-find words are stressed on the last syllable. Likewise, lexicdly
marked dress is satisfied as long as it fdls on the indicated syllable: last, next-to-last, or pre-next-to-
lest.

Stressis satidfied only if it is associated with a certain vowel of the prosodic word. Obvioudy,
then, stress shift of the type observed in Peninsular Spanish incurs violation of either STRESS or MAX-S.
In Peninsular Spanish, these two congtraints must be violable. However, it is not the case that any type
of dress violation is acceptable; indeed, stress violation is acceptable only in the case of stress shift. In
such cases, gress shifts to an immediately adjacent vowel. 1t never jumps across avowe.

This observation provides the necessary moativation for V-TO-HEAD. This base-identity
congtraint ensures that a vowel parsed by a stressed syllable in the base (i.e. in the isolated output form)
must be parsed by a stressed syllable in dl its dternate outputs.  Stress shift, provided it occurs only to
satisfy sonority sequencing, satisfies V-TO-HEAD even though it violates dress assgnment. The putative
ranking V-TO-HEAD » STRESS, MAX-S, provisondly maintained for Peninsular Spanish, asserts that
dressisindienadlein isolation forms, yet subject to possble shift in connected speech outputs. In order
for stress to shift, HNUC and ONSET both must dominate STRESS and MAX-S.

In Mexican Spanish, by contrast, stress shift is absolutely blocked because STRESS and MAX-S
dominate ONSeT. This ranking stipulates that syllable merger may not entrain  the shift of word dress.

In Chicano, asin Peninsular Spanish, ONSET dominates STRESS and MAX-S.



The relationship between stress and head-dominance s shown in (70). In (70a), the bases
(output forms) menu and antiguo are shown. Each has independently assigned word stress, shown by
the asterisks (the bottom line marks stressable units; the top line marks word stress). Head-dominance
of the stressed vowd is shown by the symbol ‘s.” Thisisthe syllable heed. Inisolaion forms (i.e. inthe
bases), the vowd targeted in stress assignment is, of course, contained in a stressed syllable.

In (70b), the bases menl and antiguo are brought into contact, yet are redized in hiatus in
forma dyle. Because the dress pattern for each output gill matches that of its base, MAX-S is
sdtidfied. Likewise, V-TO-HEAD is satisfied.

In (70c), the bases are brought into contact and merged. The sequence /U-& is resolved such
that /al is nuclear and /u/ forms an onglide: [wa]. Because nonnuclear vocoids are not legitimate stress-
bearers, dress is shifted from /u/ to /al. This shift forces stress misaignment, because the stress of
menu does not conform to the base pattern enforced by MAX-S. However, because the base vowel

/Ul is ill parsed by astressed syllable, V-TO-HEAD is stisfied.

(70) Basesand stress

a Bases. menu antiguo
* *
* * * * *
ne. nu. an. ti.guo.
S S

b. Connected speech (hiatus): ment antiguo

*

* * *

c o+ *

*
nme. nu.

an.ti.guo

S S



C. Connected speech (merger): menu antiguo

* ok

*

me.nul an.t

*
* *
i .guo.

|
1S S

Indl three didects, V-TO-HEAD is undominated, thereby ensuring that stress shift, if dlowed, is
locd in nature, i.e. it moves only within the stressed syllable itsdlf.  The function of this condraint is
illustrated in (71), for Peninsular Spanish menu antiguo.

(71)  Peninsular Spanish Allegretto: mend antiguo

V-To-
/mend # antiguo/ ||  HNUC HEAD ONsET MAx-m‘ MAX-S‘

a menu.an.ti.ywo.

= b, menwan.ti.ywo.

C. menuan.ti.ywo. *|

d. ménu.an.ti.ywo.

e meénwan.ti.ywo.

As shown in (71), gress shift violates MAX-S (candidates 71b-71€). Those in which the base
stress for menu is shifted to a syllable in which the vowe /u/ is not contained dso (fatdly) violate V-To-
HEAD. Those which do not violate V-TO-HEAD (71b and 71c) contain loca stress shift; i.e. the /u/ in
menu is gill contained in a stressed syllable. Of these two candidates, (71¢) is rejected because it
violates HNUC, leaving (71b) as the optima candidate. Note that in (71), candidates (b) and () would

be tied in evaluation were it not for the intervention of V-TO-HEAD. In other words, on the bass of



STRESS and MA X-S aone, the grammar has no way of distinguishing stress shift for the sake of sonority
sequencing, and dress shift which is purely gratuitous.

In Peninsular and Chicano Spanish, dressed syllable merger may involve loca dtress shift in
order to satisfy higher-ranked congraints. In Peninsular Spanish, stress shift occursto satisfy HNUC. In
Chicano Spanish, it servesto satisfy MAX-WI-L.

In Mexican Spanish, stress shift is banned by the ranking STRESS, MAX-S » MAX-WI-l. Asa
result, no vowe which is stressed in the base may be glided in connected speech.

The proposed condraint rankings for Peninsular, Mexican, and Chicano Spanish are given in
(72). Asbefore, ONSET isthe only FC.

(72)  Condraint rankings (stressed syllable merger)
a Peninsular Spanish

| ONSEI'l
V-TO-HEAD » MAX-p » MAX-WI-u » MAX-S
HNUC STRESS

b. Mexican Spanish

...ONsET....
V-TO-HEAD » MAX-u » STRESS » MAX-WI-p » HNUC
MAX-S
C. Chicano Spanish
|..OnsET..
V-TO-HEAD » MAX-p » MAX-WI-p4 » MAX-S » HNUC

STRESS

It has dready been shown that syllable merger is driven by the relaive ranking of MAX-p and
the FC ONSET. In Allegretto speech, ONSET dominates MAX-U.  In Peninsular Spanish, the optimal
merger is the one which satisfies both HNUC and V-TO-HEAD. MAX-S, STRESS, and MAX-WI-u are

low-ranked and therefore violable (see 73 and 74).
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(73) Peninsular Spanish Allegretto: café amargo

V-To- MAX-
/kafé# amargo/ | HNuC | HEAD | ONSET | MAX-m| MAX-S| WI-m

a kaféamar.yo.

= b, kafeamar.yo.

c. kaféa.mér.yo. *1

d. kéfea.mér.yo.

e. kafea.mér.yo. *

(74)  Peninsular Spanish Allegretto: este humo

V-To-
lese#umo/ | HNuC | HEAD | ONSET ‘ MAx-m‘ STRESS‘

MAX-
WI-m

a ésted.mo. *|

= b. és.téw.mo.

C. éstet.mo. *

Stressed syllable merger in Peninsular Spanish follows a pattern smilar to that of unstressed
syllable merger. For example, the vowe sequences carta urgente (V, and V, are unstressed), quiza
una (V, and V, are stressed), quiza humilde (V, is stressed, V; is unstressed), and carta atil (V, is
unstressed, V, is sressed) may dl merge in Allegretto syle. Merger is limited in al examples by the
congtraint HNUC, which ensures that syllable peaks and sonority pesks coincide. MAX-S and STRESS
cooperatively ensure that marked and unmarked stress are correctly assgned, and are violable in this
variety of Spanish. The congraint V-TO-HEAD ensures that dtress shift, if any, islocd; i.e. that it shifts
only within the stressed syllable.

87



Stressed syllable merger in Mexican Spanish is subject to redtrictions different from those of
Peninsular Spanish, yet determined by the same set of ranked universa congdraints. The main difference
between stressed syllable merger in Mexican and Peninsular Spanish can be summed up in a sentence:
Peninsular Spanish alows gress shift, whereas Mexican does not.  Consequently, the second vowe in
the sequence may be glided only if it is the first vowd which is stressed (e.g. pap[g]mita). When it is
the second vowe which is stressed, merger forms an onglide (eg. com[oU]vas). Note that sonority
requirements are met only trividly, i.e. if the second vowe happens to be more sonorous (e.g. [[eé]bla).

In the last section, the congtraint MAX-S was used to ensure that lexicaly marked stress was
redlized in the output. At the same time, dress shift is permitted in Peninsular Spanish because MAX-S
isranked below HNUC. In Mexican Spanish, by contrast, MAX-S ranks above HNUC. This ranking
dtipulates that a stressed vowel may not be glided. We aso know that MAX-S dominates MAX-WI-1,
because word-initia glides are permitted only when the first vowe in a sequence is stressed (see 75 and
76).

(75  Mexican Spanish Allegretto: papa imita

MAX-
/papa#imital | ONSET MAX-m | MAX-S WI-m HNuUC

a. papai.mita *|
= b, papd.mita * *
C. papai.mi.ta * *| *

(76) Mexican Spanish Allegretto: como uvas

MAX-WI-
/komo#ubas | ONSET MAX-m MAX-S m HNUC




a. kd.mo.u.ffas.

*|

b. k&.mow.[3as.

= c. kd.mou.pas.

Chicano Spanish contrasts with Mexican Spanish in its ranking of MAX-S and STRESS rddive

to MAX-WI-p as well as HGLIDE and IDENT [high.

In Chicano Spanish, unlike Peninsular and

Mexican, HGLIDE ranks above IDENT [high], thereby enforcing the redization of dl glides as [+high]

(see 77 and 78) .

(77)  Chicano Spanish Allegretto: pagué ochenta

/pagé # ocental

ONSET ‘ MAx-m‘

a payé.o.cénta

*|

b. payeo.cénta

MAX-

IDENT
WI-m | MAX-S | HIGLIDE

[high]

C. payéo.cénta

= d. payjo.cénta

e. pagéw.cénta

(78)  Chicano Spanish Allegretto: habl6 Evita

[abl 6 # ebital

ONSET

MAX-m

MAX- IDENT
WI-m | MAX-S | HIGLIDE | [high]




a afléepita *
b. aploéfi.ta * * *1
c. aplée.fita * *| *
= d aflwéfita * * E
e. aplg.pita * *| *

The Chicano data in (68) reved that in this didect, no offglides are formed. Offglides are
banned by the constraint MAX-WI-p.  In Chicano, MAX-WI- dominates MAX-S (and STRESS),
thereby dlowing sress shift from the first vowel in a sequence to the second, in order to satisfy MAX-
WI-. In Mexican Spanish, however, offglides do occur, but only when the first vowel in the sequence
is stressed (cf. tableaux 75 and 76). In Mexican Spanish, the optima Allegretto output for habl6 Evita
would be habl[6¢]vita

In this section, three varieties of stressed syllable merger are attributed to the ranking of the
condraints V-TO-HEAD, ONSET, MAX-S/STRESS, HNUC, MAX-W!I-u, HGLIDE, and IDENT [high].
Stress shift upsets the dtress pattern of a lexica word and violates either MAX-S or SRESS. It
additiondly violates V-TO-HEAD if it is shifted outside the sressed syllable.  In Peninsular Spanish,
merger of stressed syllables is possible (in most didects) regardless of dress, as long as sonority
requirements are respected. Peninsular Spanish is characterized by the ranking ONSET » MAX-S,
STRESS, MAX-WI-U. In Mexican Spanish, stressed syllable merger is more sensitive to the presence of
gress than to the relative sonority of the merged vowes. Stressed vowels are always nuclear; i.e,
stress may not shift, even within the same syllable. Onglides are preferred unless the firs member in the
sequence is stressed, in which case an offglide may be formed (e.g. com[oU]vas, pap[§1mitd). These
facts are conagtent with the ranking ONSET » MAX-S, STRESS » MAX-WI - » HNUC.

The Chicano data in (68) reved a merger pattern smilar to that of Peninsular Spanish. In
Chicano Spanish, locdl stress shift is permitted asin Peninsular Spanish. However, another processis at



work in this didect which is absent in both Peninsular and Mexican Spanish merger varieties.  This
process, vowel deletion, appliesin two different contexts.

Referring back to the Chicano Spanish data, we find only examples of risng sonority or sonority
plateau mergers. Whereas risng sonority mergers may contain vowels with the same vadue for the
feature [back] (eg. com[wé]va, V[jélotes), in sonority plateau mergers, the vowes invariably have
opposite vaues for this feature (e.g. com[jd]vitas, Cant[wi]ba). Sequences of vocoids with the same
vaue for [back] are systematically non-occurring, i.e. se iba *gjilba, comprd uvas * compr[wd]vas.
These sequences are redlized instead with a deleted vowe, i.e. as g i]ba and compr[U]vas, respectively.

Also sysematicdly absent in Chicano Spanish is the vowd [g as the fird member of any
merged sequence. Although [a could conceivably be raised to form an onglide [j], such raisng never
occurs, ingtead, this vowe is deleted. Thus la unidn is redized I[@u]nion. Chicano Spanish vowe

deletion, and its interaction with syllable merger, is the topic of the next section.

2.3  Vowe deetion in Chicano Spanish

In specific cases, Chicano Spanish prefers vowd deletion to syllable merger. Deletion dways
targets the firsg vowd (V,) in a vowe sequence. In the first case for examination, V| deetion is
mandatory in Allegretto speech if the two vowelsin sequence have the same vaue for the feature [back]
and fdling sonority. In the second case, deletion is mandatory if V, in the sequence is /al. Examples of

both types of deletion are given in (79).

(79) V., ddetionin Chicano Spanish (Martinez-Gil, in press)

a deletion before avowe of same backness and higher sonority
porque Italia porquli]taia
como uniforme com[ulniforme
compré higos compr|i]gos
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compro uvas compr[U]vas

b. deletion of /a/*®

unaindia un[dilndia
pasae pisto pag e Ipisto
[leva ochenta llev[o] chenta
la union [[@u]nion

In this section, both types of vowe deletion in Chicano Spanish are examined and accounted for
in the OT framework. Principa sources for the Chicano data used include Hutchinson (1974) and
Martinez-Gil (in press). See aso Clements & Keyser (1983), Schane (1987), De Haas (1987), and
Martinez-Gil (1996), for discussions of Chicano vowel deetion. Martinez-Gil (1998) is an analyss of

Chicano merger/deletion in the OT framework.

2.3.1 Ruleordering and rule persstence

Before congdering syllable merger in further detail, we return to the question of /al deletion (cf.
the examples in 79b). In a detaled autossgmental study of syllable merger in Chicano Spanish,
Martinez Gil (in press) attributes /a/l-deletion to a rule which delinks any low vowd (i.e. any /d) in

prenuclear postion. Hisruleisgivenin (80).

19 Other sources for discussion of /a/ deletion include Kaisse (1985) for Puerto Rican Spanish; and Stockwell,

Bowen, & Silva-Fuenzalida (1956), Bowen (1956), and Contreras (1969) for Chilean Spanish.
Although primarily an American phenomenon, /a/-deletion is observed in some Peninsular dialects as well.
Some dialects of Andalucia display an interesting alternative to /a/-deletion. In such dialects, aV sequences are

resolved in favor of V; rather than V,, e.g. la encina - I[a@]ncina rather than I[@€e]ncina. Deletion of the lower

sonority vowel (rather than of the higher sonority vowel [a]) is perhaps in keeping with the general Peninsular
tendency to retain the most sonorous segment as the syllable nucleus (Hualde 1994).

See De Haas (1987) for adiscussion of /a/-deletion in Portuguese, and Wheeler (1986) for a discussion of the
same process in Catalan.
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(80) /d deetion in Chicano Allegretto (Martinez Gil in press, 51)

S

VAR
|

[+low]

In Chicano, non-low vowes are deleted as well, but only before a vowe of the same vaue for
the feature [back], and of higher sonority (recall 798). Rather than atributing this more redtricted
variety of deetion to arule smilar to (80), Martinez-Gil proposes that mid vowe deletion interacts with
other more generd phonologica rules, enabling us to state the rule even more broadly. For example,

sequences of identical vowels usualy collapse into one (see 81).

(81) Identicd vowe codescence in Chicano Allegretto (Martinez-Gil, in press)

mi iglesia m[ilgesa
se escapo g €] scapo
paga Adan pag[aldan
tu uniforme tfu]niforme
como Homero com[o]mero

In the interest of descriptive smplicity, Clements & Keyser (1983), Martinez-Gil (in press), and
others have taken the postion that the same rule which collgpses identicad vowels (eg. m[i]glesa) is
adso respongble for the deletion of mid vowes (eg. porqu[i]tdia). In the case of porqui]tdia, the
underlying mid vowel is raised by the same rule which is responsible for rasing the onglide in merged
gyllables (e.g. pagujo]chenta).
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I will now review the basic modus operandi of Chicano vowd ddetion aslaid out by Martinez-
Gil. Frgt, Chicano vowe sequences undergo a rule of syllable merger not unlike the merger rule
presented at the outset of this chapter. Recdl tha syllable merger in Chicano invarigbly favors the
formation of onglides, without concern for rdative sonority. Syllable merger in Chicano may therefore

be achieved with a single rule (contrast Holt's 1984 Rhyme Nucleus Convention (29), which consists of

two rules). Thisrulefollowsin (82).

(82) Syllable merger in Chicano (Martinez-Gil in press)

s s s
u u > u
V V V V (NOTE: onglides only!)

Second, identica vocoids (e.g. [ad], [eg], [ii], [00], [uu]) collapse into a single prasodic (V)
position (see 83).

(83) Identica vowd degeminaion (Martinez-Gil, in press)

S S




V, V,

(WhereV, =V,)

Third, the sequences undergo a rule smilar to Harris (1985) High Glide redundancy rule (35),

which makes dl nonnuclear dements [+high] (see 84).

(84) Glide Raigng (Martinez-Gil, in press)

S

[-cong >

[+high]

The deletion of mid vowels before a higher vowel of like backness is achieved by the same rule

which degeminates identical vowels (83). This way, a separate mid vowe deletion rule is not needed.

The /al-deletion rule (80) is, nevertheless, il required.

Although incisive, this rule module is faced with arule ordering paradox. For some of the deta,

it is necessary for rule (83) to apply before rule (84), in order to bleed off possble inputs to the latter.

For other data, rule (83) must apply after rule (84), because some outputs of rule (84) must be made

availableto rule (83). Two sample derivationsillugtrating this paradox are provided in diagram (85).

(85) Paradoxicd rule ordering in Chicano

a

se escapo
seiba

e e]scapo
dl¢ e]scapd
se]scapo

sl €]scapo

-2 delscapo
> dilba

input

(82) Merger
(83) Degem
(84) Raisng
output

deilba input

de i]ba(82) Merger

-- (83) Degem

gj ilba (84) Raising
* djilba output



a gJee|scapd  input b. deilba input

de €lscapd  (82) Merger de i]ba(82) Merger

dj €lscapd  (84) Raising gj iljba (84) Raising

-- (83) Degem gilba (83) Degem
* gjelscapd  output di]ba output

The derivationsin (85) show that the rule ordering required for one input, se escapo, is different
from the one required for another input, seiba. Indeed, the ordering required for the correct derivation
of oneinput produces an incorrect derivation for the other.

Martinez-Gil argues that the Degemination rule (83) is actudly a language-specific process
which gpplies whenever its structural description is met - a “persstent rule” This way, Raisng (84)

may either feed or be fed by Degemination, and the ordering paradox is resolved (see 86).

(86) Ordering paradox resolved: “ perastent” degemination

a se escapd input b. seiba input
de €lscapd  (82) Merger de i]ba(82) Merger
g €] scapo (83) Degem qj i]ba (84) Raisng
-- (84) Raisng gilba (83) Degem
gejscapd  output di]ba output

The focus of this section will be on providing an OT solution which alows the Chicano deletion
data to be handled in a unified way, without the necessity for ditinction between ordered and pergstent

rules.

2.3.2 AnQOT account
In section 2.1, | provided arguments for the utility of the congtraint IDENT [high] in the sdection

of optima outputs containing syllable merger. IDENT [high] monitors the binary vadue of the feature

9%



[high] in the output with reference to the input. Any change in this vaue - introduced by raising, for
example - will effect an IDENT [high] violation. If a segment specified for [high] is deleted atogether
from the output, then IDENT [high] is not violated, because this condraint monitors only feature
identities, not whole segments.  Deletion of a vowd satisfies IDENT [high], yet violates MAX-10, the
generd condraint againgt segmental deletion.

The didinction between MAX-10 and IDENT [high] isilludrated in (87). This diagram shows
that mid vowe ddetion incurs a violation of MaX-10, whereas feature vaue adjustment (i.e. raising)

violates only IDENT [high].

(87)  IDENT [high] versus MAX-IO violation

a Vowd rasing b. Vowe deletion
te humill6 = tfjulmillo seiba > ddilba
e e
® ®
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PLACE PLACE
DORSAL DORSAL
[—h_i;h] \[:ﬁigh] [-high]
MAX-10 IDENT [high] MAX-10 IDENT [high]
v * * v

In (87), two types of dructura changes are shown: vowe raisng and vowe deletion. In
Chicano Allegretto, the sequence te humillé is redized with the underlying mid vowe raised to a high
glide. Thisfesature changeis represented in (87a), which notes one IDENT [high] violation. Because this
operation does not involve segmentd deetion, MAX-10 is satisfied.

In (87b), the root node of /e in the example se iba is ddinked from higher structure (shown by
the double bar above the root node ®). This delinking incurs a violation of MAX-1O because the root
node is unparsed (not redized phoneticaly) in the output. IDENT [high], however, is stisfied.

In Chicano Spanish (and indeed in al Spanish didects), /a never raises to [j] to form an
onglide. The absence of such raisng may be atributed to specific identity congraints, and their ranking
relaive to MAX-10. Whereas the change from /¢f to [j] violates only IDENT [high], the change from /&l
to [j] violates both IDENT [high] and IDENT [low] (/@ is [-high, +low] and [j] is [+high, -low].
Martinez-Gil (1998) accounts for this restriction on raising by the ranking IDENT [low] » MAX-1O »
IDENT [high], which States that deletion is preferable to changing the underlying value of [low], but not
preferable to changing the underlying value of [high]. This ranking ensures that /&l is deleted rather than
raised, but mid vowels /e, of are raised rather than deleted (see 88 and 89).



(88) Dédetion vs. rasing in Chicano Spanish (cf. Martinez-Gil 1998)20
a Ddetion: habla inglés > hab[di]nglés

MAX-
[...bla#in.../| ONSET WI-m

a [laiy. *
b. Blan.
C. Plaiy.
d. Pleiy.
e. PBljig.

= f. l<a>in.

g. Ple<i>n.

b. Raisng: me usd - m[ju]sd

MAX MAX-‘ IDENT | MAX- | IDENT
/me#u.../|| ONSET -m | WI-m | HNuUC | [low] 10 [high]
a meu. *
b. mew.
C. meu.
= d. mju.

20 Martinez-Gil’'s OT analysis also maintains the Allegretto ranking ONSET » MAX-W. In his analysis, however,
MAX-WI-i, the IDENT constraints, HIGLIDE, and M AX-10O intervene between ONSET and MAX-. Such ranking
isnot crucial, and in fact predicts a broader range of flotation for the FC ONSET. In my approach, ONSET either
immediately dominates or isimmediately dominated by M AX-p, without intervening constraints.

In Martinez-Gil’ s tableaux, sonority reguirements are enforced by the constraint HIGLIDE. In my tableaux, |
employ HNUC as the decisive constraint, although my analysis uses HIGLIDE as well. Both Martinez-Gil’s and
my treatments make the same fundamental predictions.
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e m<e>u. *

f. me<u>. * *|

In Peninsular and Mexican Spanish, vowe ddetion is banned in merger contexts because MA -
1O minimally dominates both IDENT [low] and IDENT [high]. Recdl that in Peninsular Spanish, HNUC is
top-ranked, and MAX-WI-p islow-ranked. In Mexican Spanish, HNUC is low-ranked, as in Chicano.

Peninsular and Mexican Spanish tableaux for Allegretto habla inglés are given in (89) and (90).

(89)  Peninsular Spanish Allegretto: habla inglés

MAX- IDENT | IDENT | MAX-
[...bla#in.../|| HNuC | ONSET

a [laim. *|
= b. Blay. * *
c. Plai. *|
d. Pleiy.
e. fljin.
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f. Bl<a>in. * *|

g. Pla<i>y. * *|

(90) Mexican Spanish Allegretto: habla inglés

[...bla#in.../|| ONSET WI-m 10

a [laim. *|

b. Plain.

= c. Plai.

MAX- ‘ MAX- ‘ IDENT
[highl

IDENT
[low]

HNUC

d. Pleiy.

e Blii.
f. pl<asin.

g. Ple<i>n.

The Peninsular, Mexican, and Chicano rankings of MAX-WI-u, MAX-10, IDENT [high], IDENT

[low], and HNuC vary by dialect. These rankings are summarized in (91).

(91) Condrantsonraisng and deetion
a Peninsular Spanish
HNUC » MAX-p4 » MAX-I0 » MAX-WI-u
ONSsET IDENT [high|
IDENT [low]

b. Mexican Spanish
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MAX-p »  MAX-WI-p » HNUC
ONSseET MAX-10

IDENT [high]

IDENT [low]

C. Chicano Spanish

MAX-u  » MAX-WI-u  » MAX-IO » IDENT [high]
ONSsET HNUC
IDENT [low]

In this section, it has been shown that /&l deletion occurs when IDENT [low] dominates MAX-10
under pressure from higher-ranked MAX-WI-p.  Mid vowes fall ddetion in the same environment
because they may be raised/glided without violating IDENT [low]; instead, they violate DENT [high].
Such violation is preferable to deletion, because MA X-10 dominates IDENT [high.

The Chicano data show, however, that mid vowds do delete if they precede (across a word
boundary) another vowd of same backness and like or greater height (i.e. equal or lesser sonority).
Recdl that in Martinez-Gil’s serid andyss, a mid vowe preceding another vowd is firgt raised, then
deleted (“degeminated”) if the resulting sequence is identical. Martinez-Gil’s Degemindtion rule is
repeated in (92) for convenience.

(92) Degemindion

V, V,
(WhereV, =V,)
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In (92), the condruction of two identical vocoids in a single syllable triggers Degemination
because it violates the Obligatory Contour Principle, or OCP. This principle, and its congtraining effect

on identica vocoid grings, will be the focus of the next section.

2.3.3 More about Chicano: the OCP

The OCP has been developed to account for the cross-linguistic tendency to avoid sequences
of identica elements, whether tones, segments, or individua festures. Primary discussions of the OCP
and its role in phonology may be found in McCarthy (1986) and Odden (1986), and in many
subsequent studies. | cite McCarthy’ s definition of the OCP in (93).

(93) Ohbligatory Contour Principle (OCP) (McCarthy 1986: 208)
“At the melodic leve, adjacent identical eements are prohibited.”

In a discussion of the OCP across identica vowe sequences, Schane (1987) gives an example

of avowe congtruction which violatesthe OCP. Hisexampleis reproduced in (94).

(94) The OCP and vowe sequences (Schane 1987: 280)

*
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The gructure illugtrated in (94) violates the OCP because it contains two adjacent instances of
the vowd /e/. This type of structure, Schane argues, is generdly avoided if a dl possble in language,
usudly by reparaive rules which force meodic contours. Such drategies are referred to in the
generdive literature as degemination rules. Martinez-Gil’srule (93) issuch arule. Inaserid andyss of
the Chicano data, the segment sequence on which rule (93) operates is an intermediate representation,
therefore any geminate sequence produced by Raising (84) is suppressed before it is alowed to surface
(see 95).

(95) Identity avoidance in Chicano (cf. Martinez-Gil, in press)

S s Merger s Raising S Degem S
(82 (84 (83
T L‘l > u > H > H
* iba s« iba g iba g iba
- di]ba

To avoid accidental gemination of vowelsin an OT andysis of vowe deletion, the OCP must be
formdized as a condraint. It is mantaned that OCP is inviolable in syllable merger in Spanish, and
therefore ranked high, dong with HNuC and StRess.  Ranked high in this manner, OCP bans all
identical vocoid sequences from output forms. In (96), the sequence se iba is evauaed under the

Chicano Allegretto ranking.

(96)  Identity avoidance in Chicano Spanish Allegretto: seiba

MAX- MAX- | IDENT
/se#i.../|| OCP | ONSET | MAX-m| WI-m | HIGLIDE | 10O [high]

a i *|
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d §i.| *

e 9gj. *|

=, <e>i.

0. Se<i>.

In (97), evauation of lo hirié shows that if onglide formation does not result in festure identity,
then no OCP violation isincurred, and glide formation is permitted.

(97)  Vowd nor-idertity in Chicano Spanish Allegretto: |o hirid

MAX- MAX- | IDENT
flo#i.../]| OCP | ONSET WI-m | HIGLIDE 10 [high]
a loi. *1
b. loi.

c. loj.
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= d Iwi. *

e lui. * *
f. lo<i>. * *
g. I<o>i. *

The ranking OCP » ONSET » MAX-U requires glide formation, except if the resulting glide
displays feature identity. As shown in tableaux (96) and (97), OCP congtrains two candidates which
contain vowd identity: (d) and (). In (96), deletion is required, because only deletion dlows OCP,
HIGLIDE, and MAX-WI-u to be satisfied. In (97), it is possible for these congraints to be satisfied
without deletion, so raising is preferred.

In Peninsular and Mexican Spanish, OCP is high-ranked as well. However, because MAX-10
does not rank below MAX-WI-u in ether didect, ddetion is banned. In Peninsular Spanish, seiba is
redlized §é]ba. In Mexican Spanish, it isredized Jei]ba (see 98-99).

(98)  Peninsular Spanish Allegretto: seiba

MAX-
[se#i.../ OCP HNuC ONSET MAX-m | MAX-10 WI-m

a_ i *! _
* *

= b s

c s 2 e
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(99)

24

*|

*|

Mexican Spanish Allegretto: seiba

[seti.../

OCP

ol C. sl

*|

*|

Identicd (long) vowels

It has been shown in the foregoing sections that syllable merger is characteristic of accelerated

spoken Spanish, but not without redtrictions. The breadth of its gpplication is constrained by stipulations

regarding relative sonority of the segments in question, the position of dress (if any), as well as the

107



overd| “acceptability” of the new syllable. Syllable merger dso gpplies to sequences of identical
vowels, with arather different set of redtrictions than those dready discussed.

Merger of identical vowes does not involve the rebdancing (and potentiad loss) of underlying
information required in the merger of unlike vowels. Two adjacent vowels which are different are
somewhat like puzzle pieces in that their merger requires a series of adjustments to their respective
sonorities, tongue heights, and to the find syllable shape. These adjustments ensure the “best fit” of the
two vowedsin anew syllable. The merger of identical vowels is quite Smple by comparison. Identical
vowels, having dl ther festures in common, are easly subsumed under a sngle syllable, without
questions of relaive sonority even arisng.

In this section, three basic clams will be reviewed and substantiated.  Firdt, in Largo speech,
identical vowes are commonly redlized in separate syllables. Second, in Andante speech, they tend to
be redized as a tatutosyllabic bimoraic (long) vowd. Third, in Allegretto speech, they are generdly
redized as a monomoraic (short) vowd. Following presentation and discussion of relevant data, an OT

andysiswill be proposed.

24.1 Structurefusonin V.V, sequences

Navarro Tomas (1967), Hutchinson (1974), Sanz (1979), Zamora Munné & Guitart (1982),
Roca (1991), Hudde (1994), and others concur that long vowelsin Spanish are usudly redized short in
Allegretto style. Such vowd sequences, which | will cal V.V, sequences, are generdly subject to the
same congraints in connected speech as different vowels. Because of their identity, however, they
invoke arule of featurd smplification caled Identica Structure Fuson (ISF).21 The ISF rule, defined in

(100), dispenses with redundant structure in order to avoid OCP violation.

21 A word of precaution to the reader: “structure fusion” and “syllable merger” do not refer to one and the same
principle. “Structure fusion” is a persistent repair operation referred to here as ISF. |1SF applies to any segment
sequence in which its structural description is met, regardless of speed style, in order to prevent surface
structures from containing violations of the OCP. “Syllable merger” is the stylistic process over which the
speaker has control, and which usually varies depending on speed style.
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(100) Identica Structure Fusion (1SF) (cf. Clements 1985: 240)22

u u u\/u
V V > V
aF aF aF

| SF scans the segment sequence for pairs with matching feature structures. Upon finding such a
pair, ISF collgpses the identical materid benesth a single root node. The only dements which do not
collgpse are the moras associated with each underlying segment; these are retained and doubly-linked to
the newly fused segment. An illugtrative example of the gpplication of ISF isgiven in (101). Thisfigure
charts the stages involved in the concatenation of the words esta and alma into the connected speech

gring esta alma. Note that the last segment in esta and the first segment in alma are identical.

(101) Underlying moraic representations. esta alma

a Basic representation

est a

V T”

22 A corollary argument in I\chéarth’ $(1986) discussion of the OCP is that languages generally prefer the simplest
structure possible. For example, fused structures are generally favored over unfused structures. | cite McCarthy
(1986: 255) below:

Grammars are highly valued to the extent that they use
X X instead of X X

a a a
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al ma

b. Connected speech representation (with ISF)

estaal ma
T \”
\ \%

In (101a), the words esta and alma have not yet been brought into contact. Note that each

=

[V

Y

ccC ccC

vowe is associated with a mora underlyingly. Thisis the way the words are represented in isolation, as
with a pause in between.

In (101b), the tiers are conflated, bringing the find -ain esta and the initid a- in alma into
contact. Because the identical vowe satisfies the structura description of 1SF, this rule is automaticaly
invoked to do away with redundant Structure. The resulting structure is shown.  Note that the
underlying moras are retained, and the resulting vowd islong, i.e. bimoraic. In connected speech, there
are only two options. a bimoraic vowe or a monomoraic vowd. In Largo speech, the tendency isto
redize a V,V, sequence in hiatus, in Andante, it is redized as a bimoraic tautosyllabic vowd, and in
Allegretto it generdly emerges as as a monomoraic vowed. These tendencies are additionaly
condrained by the presence of dress. The effect of stress on long vowels is the focus of the next

subsection.
2.4.2 TheEffect of stresson V,V, sequences

The reduction of a bimoraic vowe to a monomoraic vowd will be referred to in this sudy as

“shortening.” Navarro Tomas (1967: 152) describes shortening as an Allegretto speech process.

110



Tanto en & grupo fonico como en la paabra, dos 0 més vocaes iguaes, sucesivas, Sih acento,
Se pronuncian corrientemente como S se tratase de una sola voca inacentuada: angulooscuro,
implacable encono, acreedores, vehemencia, cooperar, preeminente, alcoholismo,
zoologia.

He illudrates the generdity of this Allegretto speech operation with various additional examples,
provided in (102) below.

(102) V.V, sequences across word boundaries (Navarro Tomas 1967: 152)

Unica antorcha unic[gntorcha
truéquese en truéguegeln
tiempo hollaba tiemp[o]llaba
a adornar [a]dornar

In his definition, Navarro Tomés does not distinguish between dructure fuson of unstressed
vowels within words and within the “phonic group,” i.e. across word boundaries. In the present study,
therefore, it is understood that vowe shortening is a postlexical process. As such, it gpplies to V\V,
sequences across the board.

Navarro Tomés (1967: 153) finds that the presence of word sress is generdly an irrelevant
factor in V,V, shortening across word boundaries in Peninsular Spanish, i.e. it neither facilitates nor

inhibits merger:

Aun cuando aguna de las vocales lleve acento fuerte, S @ grupo resulta ddl enlace de paabras
contiguas, dichas vocaes se pronuncian también ordinariamente como S e tratase de una sola
voca inacentuada: € aire entra silbando, la presa hace un ancho remanso, mas ven cuatro
0j0Ss que dos.
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This general observation for Spanish is born out by specific Allegretto speech data from
Chicano (see 103). In these data, al word stresses are shown for convenience, whether orthographic
or not. The examples in (103) show that when a stressed V.V, sequence shortens, word stress

indicators merge aswell.

(103) Merger of stressed V.V, sequences in Chicano (Martinez-Gil, in press)

aqui hizo frio aqu[i]zo frio
tu Usas t[U]sas
sera antes ser[gntes
esta alto est[d)lto

Navarro Tomés's suggestion that stress neither inhibits nor facilitates shortening across a word
boundary does not hold word-internally. The presence of stress on one of the vowelsin aword-interna
V.V, sequence does have an inhibitive effect on merger, and dso tends to influence how the vowels are
gyllabified. To illudrate this effect, Navarro Tomas outlines a number of stress leveling processes which
tend to inhibit V,V, shortening word-interndly. For example, finite formsin the paradigms of verbs with
V.V, sequences such as leer and creer tend to mimic the disyllabic paitern found in the infinitives
[leér], [kreér]. According to Navarro Tomés (1967), Roca (1991), and others, stress inhibits
gyllable merger word-internaly;the vowels are therefore commonly retained in separate syllables. One
possible reason for the inhibition of shortening in such paradigms is that the stress contour itsdf hinders
vowel merger. However, a stress contour does not necessarily hinder merger in other word categories,
such as nouns (cf. alcohal, in which a stress contour does not hinder V,V, shortening (e.g. /akool/ >
[al.ko.0l ], [d.k&l.], [d.kdl.]). Whatever the reason to block shortening, the pattern of hiatus modeled
by the infinitives permesates the entire verb paradigm, extending even to finite forms in which sressfdls

away from the V,V, sequence; for example, in the conditiond creerian [kre.eri.an.] and leerian
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[leerian]. Navarro Tomés argues that in such cases, hiatus is preferred to merger in order to

regularize the syllable pattern of the entire paradigm. Additiond examplesfollow in (104).23

(104) Merger inhibited by paradigmatic stress leveling (Navarro Tomés 1967: §139; see dso §141)

crledr .......... cr[e.€]ncia, crle.€]rian, acr[e.e]ddres

cfi.ar ... cr[i.aldér, cr[i.altdra

Navarro Tomés concedes that ease of shortening is aso determined by the position of the word
within the phrase. He citesno es posible creerlo todo as an example of a phrasa context in which the
V.V, increer is more readily merged to give cr[e]rlo (154). In this case, merger is facilitated because
the phrasd dtress shifts the focus away from the V,V, sequencein creer to the phrase-find word todo.
Both Navarro Tomés (1967) and Roca (1991) agree that when word stress and phrase stress coincide,
shortening is generdly prohibited. For example, the V.V, sequence in creer must be redized in hiaus if
it bears phrasa dtress, asisthe casein no se puede creer.24

In other cases, particulaly in words in which the V.V, sequence is morpheme-internd,
shortening occurs without restriction. For example, Penny (1986: 501) describes three styligtic variants
for the word alcool. In Largo speech, he argues, alcool is cusomarily redized as three syllables
[d.ko.dl.], with tress on thefind syllable.

Although the shortening of identical vowels word-interndly is certainly rdevant in a sudy of
gyllable merger, it is clearly subject to complex paradigmeatic factors which are beyond the scope of this

23 Navarro Tomés cites other examples of words in which shortening is impaired, including the adjective mohoso
[mo.6.s0.] ‘rusty’and the noun loor [lo.6r.] ‘praise.’ Although space prevents a lengthy discussion of the
exceptionality of these and other forms, | offer that shortening is impaired in order to ensure the discrete
phonetic realization of stem and suffix vowels. In the two afore-mentioned examples, the V,V; sequence spans
the boundary between aword stem and suffix: [[mo] oso], [[l0] or].

24 Recall the discussion of este hombre and tabu ético in section 2.2.1. Incidentally, Hualde (1994: 638) cites
[krerré], with a short vowel, as a Allegretto speech form of creeré ‘I will believe’ and [kre.eré] as the
corresponding Largo speech form (see also Hualde's footnote 8). It is unclear whether Hualde agrees with
Navarro Tomas's observation regarding the influence of phrasal stress on merger, i.e. whether or not the form
[kre.ré.] may bear phrasal stress.
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dudy. For this reason, the OT account will focus exclusvely on identical vowes spanning word

boundaries.

243 An QT account

If the ranking OCP » MAX-J , ONSET is maintained categoricdly for Spanish, then Identica
Structure Fusion (ISF, recal 100) is the only means of resolving V,V, sequences. In Largo speech, the
syle characterized by the ranking MAX-p » ONSET, V.V, sequences are redized in hiatus. Because
ISF does not incur violation of MaX-l, both shortened and unshortened candidates satisfy MAX-L.
Tableau (105) shows that this ranking fasdy predicts shortened candidate (105¢) I[a]miga for Largo,
when candidate (105c¢) [[a.a]migais the desired output.

(105) Largo: laamiga

m m

Nla# amigal OCP MAX-m ONSET

I

il
|

® a laamiya
S

A

r|Tr|n

b. laami.ya *|
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\V
= ¢ lami.ya
S

\
d. lami.ya *|
S

/
V

e lami.ya *

In order to constrain V.V, merger in Largo speech, we must invoke a congraint to ban its
associated configurations, at least in this style. The undesirable configuration appears to be ether a
bimoraic vowe or abimoraic syllable.

Rosenthdl (1997), Hammond (1997a) and Borowsky & Harvey (1997) implement congraints
banning long vowds. Hammond calls the congraint *pw/V, and uses it to capture fine diginctions
between dress and tense vowels in English (9). In a discusson of Warray (a language of northern
Ausgtrdia, spoken near Darwin), Borowsky & Harvey congrain long vowels by a congraint cdled
samply *VV (165). In Warray, *VV may be violated in order to satisfy the higher-ranked congraint
MINWD, which requires that dl words are minimaly bimoraic. The ranking MINWD » *VV expresses
the generdization that long vowels are dlowed in Warray only to satisfy minimum word length. The

negative structure targeted by these congraintsisany V linked to more than one 1.
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To achieve the same type of result, Rosenthall (1997: 20) formulates his congtraint NLV (“No
long vowes’) to specificaly ban bimoraic vowels contained in a single syllable. His verson of the rule
will be adopted here, and will be called NOLONG (see 106).

(106) NoLONG “Nolongvowes.” (cf. Rosenthdl 1997: 20)

N

u i

N
Y,

*

Because the configuration in (106) is not banned categorically in Spanish, it is maintained that
NoLONG is an FC. If NOLONG is ranked above MAX-|, then long vowels mugt either be redized in
separate syllables (in hiatus), or shortened. If it is ranked below MaX-|, then shortening is blocked.
These relaions account for dl the stylistic outputs.

The Largo speech tableau for la amiga is shown in (107). In this tableau, NOLONG dominates

both MAX-p and ONSeT, and the optimal candidate is (107a): [[aa]miga

(107) Largo: la amiga (revised)

m m

lla# amigal OCP NOLONG MAX-m ONSET

1]
i

= a laami.ya *
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]
i

b. laami.ya *1
s

A

mm

c. lami.ya
S

\

m

d. lami.ya
S

/
V

e lami.ya

In casua speech gtyles, the dominance relation of ONSET and MAX- is reversed: ONSET »
MAX-U. The ranking of other congtraints, such as HGLIDE and IDENT [high] relative to these is not
relevant, because in the case of V,V, sequences, neither congtraint need be violated in order to satisfy
ONSET; indeed, violation of ether would be gratuitous and incur negative marks in evauation. In
addition, NOLONG may rank in any pogtion reative to MAX-p and ONSET.  The ranking ONSET »
MAX-u » NOLONG forces a bimoraic syllable in order to satisfy both ONSET and MAX-J. Thisis the
ranking relation required for Andante (see 108).
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(108) Andante la amiga

[

Nla# amigal

OCP

ONSET

I

i
|

a laami.ya

*|
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1
T

b. laami.ya *
S

A

mm

= c. lami.ya
S

\

mm

d. lami.ya
S

j
V

e lami.ya

In Allegretto, underparsing of a mora can only be achieved if NOLONG and ONSET both
dominate MAX-l1.  The ranking NOLONG » ONSET » MAX-U indicates that it is preferable to leave a
mora unparsed rather than have vowd hiatus or a bimoraic syllable (see 109). Note that in (109),
candidates (109d) and (109¢e) both delete exactly one mora, and are therefore both optimal. There s,
however, no phonetic difference between (109d) and (109¢); both are redized with a short vowd:
I[amiga.

(109) Allegretto: la amiga

Nla# amigal OCP ONSET NOLONG MAX-m

119



mi.ya *1

c. lami.ya

Congraint rankings for the three speech styles are summarized in (110). Because ONSET and
NOLONG are both FCs, the tota number of possible rankings of ONSET, NOLONG, and MAX-J is 3-
factorid (3!), or 6. However, these six rankings select only three distinct optima candidates. For this
reason, only one representative ranking is given for each style. ONSET and NOLONG are FCs, and

belong to the MARK family of condraints. MAX-pL isaFAITH condraint.

(110) Putative rankings by style
a Largo



25

gyllable head in Andante and Allegretto Spanish regardless of the identity or non-identity of its members.
In sequences of different vowels, one of the vowels - generdly the less sonorous one - is made
nonnuclear, i.e. an onglide or offglide. There is another category of vowe sequences which adhere to

the same principles. These are sequences of three, four, or even five vowels, spanning two or more

NOLONG » MAX-U » ONseT
Enforces vowd hiatus of V,V, sequences.
b. Andante

ONSET » MAX-U » NOLONG
Enforces tautosyllabicity of V.V, sequences (with moraic fathfulness).

C. Allegretto
ONSET » NOLONG » MAX-H

Enforces underparsing of one morain V,V, sequences.

Vowel super-sequences

As we have seen S0 far in this chapter, a VV sequence is typicaly subsumed under a single

words, which | will refer to here as* super sequences.” Some examplesfollow in (111).

(111) Vowe super-sequences (Navarro Tomés 1967: 71)

aaa llega a adorar
iea nadie acude

aeu culta Europa
icaeu envidio aEusebio

In this section, it will be shown that super-sequences such as those in (111) are readily

accounted for by the present model, without specia accommodation.
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2.5.1 Sonority conditions on super-sequences
In his discusson of merger, Navarro Tomés (1967: 73) explains that a sequence of “severd”

(varias) vowels may be redlized in asngle syllableif certain conditions are met:

Cuando se retinen varias vocales en una misma silaba, todas ellas, con excepcion de la mas
abierta de cada grupo, que es la que congtituye @ centro del nicleo sildbico, se pronuncian con
un rgpido movimiento articulatorio, € cud tiende hacia la abertura o la estrechez, segliin se trate
de la parte creciente o decreciente de dicho nicleo.

The “most open” vowed (la mas abierta) is, of course, the most sonorous, as sonority correlates with
vowel openness. In any vowel super-sequence, sonority peaks correspond to syllable peaks. Non-
pesk vowels are made nonnuclear. VVowels preceding the peak become onglides, and those following
the peak become offglides.

All the vowe sequences in (111) above have in common the fact that they contain risng
sonority gpproaching the syllable pesk, and fdling sonority following it. There are therefore four
possible super-sequence syllable types, each characterized by a different type of sonority contour.
They are: @ sonority plateau; b) risng sonority; ¢) faling sonority; and d) risng and faling sonority (see

112). Sonority contours are shown by lines; the pesk on each lineisindicated by acircle.

(112) Sonority contoursin vowel Super-sequences

a plateau b. rsng
_O_ /O
aaa i e a
Ilega a adorar nadie acude
C. fdling d. rigng and fdling
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aeu i oaeu

culta Europa envidio a Eusebio

These diagrams illugtrate the fact that any super-sequence, regardless of segmentd length, which
models one of the above sonority contour types also respects sonority sequencing and is therefore a
viable syllable.

Navarro Tomas gives numerous counterexamples of super-sequences which may not be
merged into a sngle syllable because they violate sonority sequencing. In each case, the sequence
contains more than one sonority peak. Because each sonority pesk must necessarily be the nucleus of a
sngle syllable, totd merger of such sequences is impossble. Merger of any of the sequences in (113)
disobeys sonority sequencing, and isthereforeillicit in any speech style.

(113) Vowd super-sequences. instances of blocked merger

N S

aoa e uo

esta 0 aquella siete u ocho
aiue oaia
casay huerta no hay animo
uail ai

aguayaire

Each vowel sequencein (113) contains more than one sonority peek (each peek is circled). In
accordance with sonority sequencing, each peak vowed must adso be a syllable peak. Although merger
in the above syllablesis disallowed, it is Htill possible for non-pesk vowels to be &ffiliated with one of the
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peaks, provided that they obey the standard sonority sequencing procedure. In no case, however, isit
possible to have fewer syllables than sonority peeks, in any speech style.

2.5.2 An QT acoount

Four sample mergers of vowe super-sequences from Peninsular Andante style are examined in
this section. The sequence [ied] in nadie acude (114) contains an example of rising sonority across a
sequence of three vowels. The sequence [aeu] in culta Europa (123) displays fdling sonority, dso
across a sequence of three vowels. The sequence [ioi] in ocioindtil (124) displays risng and fdling
sonority. The [aia) sequence in sangrienta y ancha (125), however, contains two sonority peaks

which may not be resolved into asingle syllable2>

25 Dueto alack of hard data, the sonority plateau configuration will not be examined
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(114) Peninsular Andante: nadie acude (risng sonority)

[..di e#a.../ HNUC ONSET MAX-m MAX-WI-m

b. di e a. x|

*|

e djea. %




In tableau (114), ONSET is ranked above MA X-{, thereby minimizing the number of syllablesto
the extent permitted by HNuc. Crucidly, the optima candidate must satisfy both HNuC and ONSET.
HNUC examines each of the proposed syllables to ensure that syllable peaks coincide with sonority
peaks. ONSeT militates againgt vowel hiatus. Because of the tight interaction between HNUC and
ONsET, the only possible output for input string /dieal with merger is (114f): [djea]. Note that sonority
rises steedily across the syllable, with [a] being both the sonority pesk and the syllable peak. All other
candidates violate either HNUC for containing syllable pesks which do not coincide with sonority peaks,
or ONseT for containing onsetless syllables, or both. Candidate (114f) violates MAX-JL twice - once
for each onglide it contains - yet it satisfies both HNUC and ONSET and is therefore optimal.

The same ranking accurately predicts merger of a syllable with faling sonority, as illudrated in
table (115) below.
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(115) Peninsular Andante: culta Europa (faling sonority)

m mm

/..t a# eu...l HNUC ONSET MAX-m MAX-WI-m

mmm

a taeu

S

’ m|!

mmm

b. taeu %
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Agan, HNuC and ONSET are decidve in evdudtion. Only the candidate which maximaly
satisfies both these condraints is optimal; the winning candidate is (115f). Observe that the optima
gyllable [taeuw] contains two offglides; each one violates MAX-p.  The second glide additionally
violates MAX-WI-u because it is word-initial. Because HNUC and ONSET are satisfied by candidate
(115f), such violaion is minima, and the highly marked offglide structure is dlowed to surface optimdly.

(116) Peninsular Andante: ocio indtil (risng and faling sonority)

|
[...sio#i.../ HNUC ONSET MAX-m MAX-WI-m

-3
o) 3
—3—Ww

*|
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e sioj x|

(7o

f. s o]. *

A vowd sequence with steedily rising and faling sonority, such asthe /ioi/ in ocio indtil (116),
may be redized in a single syllable because it has only one sonority pesk. The optimd syllable nucleus
is redlized phoneticaly: ocfjojnttil, in which the syllable peak [0] is flanked on both sides by a high
glide[j].

As Navarro Tomas indicates, some super-sequences cannot be merged into a single syllable
because they contain more than one sonority pesk. Evauation of the trivocaic sequence /aid in
sangrienta y ancha (117) shows that merged vowed sequences with fewer syllables than sonority
peaks are systematically suppressed.



(117) Andante: sangrientay ancha (two sonority peaks)

m m m

/...tl’:l#k#'.lln.../ HNUC

T

mm m

a talan

b

= b ta]

==

—_—

3
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=

3
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o
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d taian * %
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e tajan

S
o

f.tajJan x|

Because /d is the most sonorous segment and has no licit nonnuclear equivdent (i.e,, *[a]),
every underlying /al must be parsed by a separate syllable. Any attempt to shove /a into a margind
position (cf. candidates 117c-e) fatdly violates HNuc. Of those candidates which satisfy Hiuc by
assigning each /d to its own syllable, only one does so without dso violating ONSET; this is the optimad
candidate: (117b) sangrient[ajalncha.

26  Summay

In this chapter | examined the varidbility of syllable merger in a variety of syllable types.
Following a brief review of syllable merger, sonority sequencing, and glide formation conventions, an
OT acount for syllable merger was presented. It was proposed that the facts of variaion in syllable
merger for American didects may be expediently explained if two MARKEDNESS constraints - ONSET
and HIGLIDE - are |€eft partidly ranked over a specified range of the congraint hierarchy; i.e. if they are
defined as FCs. In Peninsular didects, HIGLIDE is fully ranked, and only ONSeT isan FC.

Next, the effect of word stress on merger was explained in Peninsular, standard Mexican, and
Chicano Spanish using the congraint pair STRESS and MAX-S(TRESS). In Peninsular Spanish, stressed
gyllable merger occurs fredy in mogt didects, as long as it conforms to the requirements of sonority
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sequencing (monitored by HNUC). Often the result of merger is a stress shift, in which stress moves to
the mogt sonorous vowe in the merged syllable (eg. menjwadntiguo. Stress shift forces dress
misdignment, and therefore violates either MAX-S or STRESS. Because these condraints are ranked
below ONSET and MAX-H in Peninsular Spanish, stressed syllable merger is permitted.

In sandard Mexican Spanish (and indeed in many Latin American didects), stress shift is
prohibited (e.g. V[ie]lotes, not *v[jé]lotes). These dataindicate that the congtraints STRESS and MAX-S
dominate ONSET in this didect, because syllable merger may not result in the relocation of word stress.
Because offglides occur only if the first vowe is stressed, STRESS and MAX-S must dominate MAX-
WI-, which in turn dominates HNUC.

In Chicano Spanish, stress shift is permitted, but vowe deletion at word boundariesis preferred
to offglide formation regardiess of whether stress is present.  In such contexts, the deleted vowel is
invariably the firg in the sequence. This pattern follows a universd condraint which preserves the
nuclearity of word-initid vowels. MAX-WI-p.  In Chicano, offglide formation is banned by the ranking
MAX-WI-p » MAX-1O. In Peninsular and Mexican Spanish, offglide formation is permitted a word
boundaries (provided that it does not violate higher ranked HNUC in Peninsular and MAX-S/STRESS in
Mexican), because this ranking is reversed. Fegature identity in vocoid sequences is avoided by the
congraint OCP, which is undominated in al three didects.

The find section contained an analysis of identica vowels in sequence and the Syligtic options
for therr redization. Merger of identica vowels was explained using the condraints ONSET and MAX-
M, and also NOLONG. NOLONG was gpplied to ban syllables containing more than one mora. As with
digtinct vowe sequences, Largo speech is characterized by vowe hiatus. In Andante and Allegretto
gpeech, long vowes are represented tautosyllabicaly. In Allegretto speech, NOLONG forces one of the
moras to be unparsed, resulting in a short (monomoraic) vowe.

Finaly, sequences of three or more vowels were examined. It was shown that these “ super-
sequences,” regardless of length, may be accounted for in the present FC modd without specid

accommodation. Outputs were shown to be congtrained primarily by the constraints HNUC and ONSET.
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The present gpproach aso enables a unified description of the possible redlizations of identica
and different vowels in connected speech, dl the while accounting for the influence of stress and diaect-
specific preferences for certain types of processes related to syllable merger, such as glide formation

and segment deletion.
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CHAPTER 3

CONSONANT ASSIMILATION, NEUTRALIZATION,
AND ASPIRATION

Spanish phonology is characterized by a broad range of stylistic effects which affect
consonants and consonant clusters.  For example, in connected speech, a nasa consonant
generdly assamilates in place to a following obstruent; eg. con piedras - co[m]piedras, con
[laves = co[n]llaves, con ganas = co[n]ganas (cf. Navarro Tomés 1967; Harris 1969;
Hooper 1972; Goldsmith 1979; Huade 1989a; and others). The same is true of laterds, eg.
figl] novia, figl] zorro, fig[£] yegua (Huade 1989 22). Likewise, unvoiced fricatives partialy
voice before a voiced consonant; eg mismo = mi[s]mo, rasgo = rg[s]go. These three types
of assmilation - nasd place, laterd place, and voicing - are typicd of casud speech styles, and
arefairly sandard across dl Spanish diaects.

At least one variety of Cuban Spanish is characterized by the velarization of morpheme-
find nasds. This process dlows only one nasal dlophone morphemefindly: [n].  Although
nasal place assmilation holds in this didect morpheme-interndly, place assmilation is typicaly
suppressed - a least partidly - in favor of velarization between a verb sem and derivationd
auffix. In Largo speech one hears redifmyir, but rede[n]cion, rede[y]tor (Guitart 1976: 75).
Compare this/m~n/ dternation to the expected dternation in aso-caled “nonveaizing” didect,
such as Cadtilian, in which place assmilation occurs as expected: redifm]ir ~ redeln]cion ~

rede[n]tor.
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Another stylistic process which is common in many areas of the Spanish-speaking world
is agpiration. In generd, aspiration can be heard with a high degree of frequency in coadtd
areas, predominantly those in and adjacent to the Caribbean, as well as the Pacific coast of
South America, and dso Argentina, Uruguay, and southern Spain (cf. Canfield 1981; Lipski
1994). Agpiration generdly targets syllable-find /9, and where it exists, B/, converting them to
[h]. In mogt didects which favor it, aspiration may occur within a word, at a word boundary,
and at the end of an utterance; e.g. ghjtalh] cosah] (<estas cosas, Guitart 1976: 21). Like
place and voice assmilation, aspiration is a variable process sengtive to notions of style.

Continuancy assmilation and coda obstruent devoicing are two stylistic processes which
interact in connected speech. Huade (1989 35) indicates that a voiced coda obstruent may
have any of four phonetic redizations, depending on style. The word digno, with its underlying
voiced obstruent, may be redized any of the following ways. 1) [-cont, +voice) di[g]no; 2) [-
cont, -voice] di[k]no; 3) [+cont, +voice] di[y]no; 4) [+cont, -voice] di[x]no. In these
examples, coda obstruent devoicing aso competes with voicing assmilation; cf. Huade's
example adquirir, in which the underlying /d/ may be redlized as partialy voice-asimilated [6],
or asfully devoiced [0].

In this chapter, each of the above-mentioned processesis reviewed in turn, and an OT

andysisis presented.

31 Place assmilation

Spanish features two types of place assmilation: nasa and laterd. In both types, the
place node, which dominates the place features, is soread (assmilated) from a following
consonant. Assimilation may occur within a word, across a word boundary, or across a
morpheme boundary. Within morphemes, assmilation is generdly compulsory. Thus the nasal
segment in banco and the latera segment in sueldo, both morpheme-internd, are totaly place-
assmilated regardless of speech style (cf. Navarro Tomés 1967: 112; Harris 1969: 11).
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Across morpheme boundaries, however, place assmilation is variable, and isindeed more likely
to occur within aword than across aword boundary. In addition, assmilation processes across
morpheme boundaries are more common in Allegretto speech than in Largo speech. Some

examples of place assmilation across aword boundary follow in (118).

(118) Pace assimilation (Allegretto speech)?!
a nesds (Huade 1989 17) b. lateras (Hualde 1989 22)

co[n] amigos

co[m] piedras fig[l] burro
co[m] fuerza figl] foca
co[n] cera figl] zorro
co[n] dientes figl] toro
co[n] latas figl] novia
co[n] llaves figA] yegua
co[y] ganas figl] gorila

These data show that nasds and laterals can form homorganic clusters with a following
consonant across a word boundary, in Allegretto speech.  Although essentidly smilar
processes, nasal and laterd place assmilation are subject to different redtrictions. Firdt, nasals
may place assmilate absolutely; that is, any nasd may place-assmilaie to any following
consonant, regardiess of the place of articulation of either segment. The result: there are as
many nasal alophones as there are points of articulation in the ord cavity. Lateras, on the other
hand, place-assmilate only within the corona place node (i.e. only if the following consonant is

corond); before any other type of consonant, such asadorsd or labid, /I/ isredized as[l].

1 Spanish has the three nasal phonemes /n, m, jn/, which share five allophones, one for each major point
of ord articulation: bilabial [m], labiodenta [m], dental [n], palatal [n], and dorsal [n]. The two lateral
phonemes are/l/ and /£/. Asaphoneme, / A/ occursin very few dialects, mostly in the highland regions
of Peréiand Bolivia. Both/I/ and /A/ are coronal, and / &/ is additionally [-anterior]. Syllable-finaly, /4/is
realized as [I]. The phoneme /I/ has two syllable-final allophones, all coronal: dental [1] and palatal [£].
See also Penny (1986: 493-494).
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One might argue that the difference between the didribution of nasa and laterd
alophones is determined by physiological condraints imposed by the manner of articulation of
the consonant in question. For example, nasds have in common only one feature: ar flow
through the nasal cavity. Nasd ar flow may be combined with any ord occluson. Therefore a
nasal may be articulated at any point in the ora cavity without ceasing to be anasd.

For laterds, the matter is quite different. In Spanish, as indeed in most Bnguages,
laterds are by definition corona. A spesker would be hard-pressed to articulate a laterd with
any other articulator in the ora cavity except the tongue tip. How, for example, could one
aticulate a “latera hbilabid,” given tha the orbicularis oris muscle is virtudly incapable of
producing a latera condriction? It seems sensble that noncorona laterd alophones are
excluded from the list on the grounds that they are physiologicaly impractica. 1n such cases,
the corond [+anterior] alophone [1] is sdlected instead.

Although bilabid laterals may be unattested in the world' s languages, the velar laterd [L]
isnot2 Why does Spanish not recognize [L] as a vdid dlophone in such latera-consonant
combinations asfiel gorila, which would yied figlL] gorila? Instead, assmilation of the dorsa
place node is suppressed in favor of the heterorganic sequence  [-lg-]. The same is true for

bilabia and labiodenta places of articulation (see 119).

(119) No laerd place assmilation before velars or labias (Hualde 1989b: 181)
el puerto €l] puerto
el foco €l] foco
e gorila dl] gorila

2 According to Ladefoged (1993), the velar lateral - represented phonetically as[L] - is found in some
languages of Papua New Guinea. English, Catalan, Portuguese, and other languages have a “dark” or
“velarized” [], but this sound is an approximant; i.e. thereis no lateral occlusion.
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In this section, nasd and laterd assmilation are presented as two varieties of a single
process of place assmilaion. The OT anayss will demondrate that the falure of /I/ to
assmilate in place before noncorona consonants is the result of competing IDENT congtraints

which, arranged hierarchicaly, must be violated minimaly.

3.1.1 Feature spreading
In smplest terms, place assmilation is place node sharing. Two adjacent segments
which are place-asamilated are homorganic because they share the place features of one or the

other ssgment. Thisrelationship is most expediently expressed autosegmentaly (120).

(120) Pace assmilation (cf. Goldsmith 1979: 5; Hudde 1989 19)

® ® ® ®
SL SL > SL\SL
P P P

Rule (120) shows two adjacent segments, each with its own root node ®,
suprdaryngea node SL, and place node P. The first segment assmilates the place node of the
second segment (shown by the dotted line) and concomitantly delinks its origind place node.
The reault is two segments which share a single place node. The segments are “place-
assmilated” or “homorganic.”

In order for place assmilation to be accurately described for Spanish, information must
be added to the Structura description of the rule. Hualde (1989a 23) accounts for nasal and
laterd place assmilation by means of a Sngle unified rule, shown in dightly modified form in
(121).
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(121) Pace assmilation of nasds and laterds (cf. Huade 1989 23; cf. aso Huade 1989b:

181)3
C C
® ®
[-continuant]
[+sonorant] AS‘I: SL
P

Huade's rule notation treats nasd and laterd segments as the natura class of
noncontinuant sonorants.  The structurd description of the rule excludes the sonorants /r/ and
ft/ (as well as the vowds) because dl of these are characterized by air flow which is both ora
and centra, thereby making them [+continuant].

As dtated, the rule is insufficient to adequately congtrain the possible alophones of /I/.
Recdl that dl dlophones of /I/ must be corond; this rule fasdly predicts that noncorond lateras
are possble. In such cases where a labid or velar laterd dlophone might result, the dveolar
dlophone is mandated: [I]. Corondity of laterds must be ensured by separate well-formedness
rule.

In his discusson of latera assmilation, Harris (1969) accounts for the redtriction on

latera place by limiting the conditioning environment for lateral assmilation to corond obstruents

3 Hualde's version of the rule uses ‘X’ rather than ‘C’ notation, and therefore must specify that the first
segment occupies a syllable rhyme (coda). Because any CC sequence in which the first member is |-
continuant, +sonorant] may only be syllabified C.C, the reference to position within the syllable is
unnecessary.
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only. He uses a-b notation, as is the norm in the linear modd for referring to assmilation

processes (see 122).

(122) Laterd assmilation (Harris 1969: 19)

N > a anterior [ | +obstruent
b distributed +coronal
a anterior
b distributed

Harris rule enforces homorganicity of /I/ to a following obstruent, but only if the
obstruent is corond. If /I/ precedes alabid or vear, then the rule fails and homorganicity does
not obtain.

In more recent approaches (cf. Harris 1989b and Cressey 1978), certain place-manner
feature combinations are deemed illicit and are filtered out, asit were, in favor of the [+corond,
+anterior] alophone [l].4 Hudde (1989b) envisons a par of segment wel-formedness
condraints which forbid the manner fegture [+laterd] from being smultaneoudy linked to ether
the [+labial] or [+dorsal] place node (see 123).

(123) Widl-formedness conditions on laterd place (Hudde 1989b: 181-182)
a *X
[+let]
[+lab] (universd)

4 Hualde (1989a: 23) specifies the restriction on lateral place as follows:
“Todo segmento con €l rasgo [+l ateral] hade ser [coronal].”
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“[+labia] cannot be connected to a segment X if X is connected to [+lateral].”

b. *X

[+let]

[+dorg] (Spanish)

“[+dorsal] cannot be connected to asegment X if X is connected to [+lateral].”

Cresey (1978: 119) expresses the redrictions on latera place usng two postive

redundancy rules (124).

(124) Laterd place: redundancy rules (Cressey 1978: 119)

a [Hat] = [-back] “No velar lateras.”
b. [+lat] = [+cor] / “No labid lateras.”
+ant

Morpheme-interndly, place assmilation is accompanied by delinking of the nasd or
laterd segment’s origind place node and is therefore totd in nature.  Following Harris, it is
maintained that the assmilatory operation defined in (121) is compulsory only within
morphemes, thus ganga = gan]ga and triunfo - trium]fo regardiess of speech syle>
Between morphemes, and aso across word boundaries, assmilation is variable. Two place
nodes linked to a Single segment are redlized as a partial assmilaion. This argument, made by
Harris (1969: 9), is based on observations made by Navarro Tomas (1967: 89) for Peninsular

Spanish:

5 Harris (1969: 11) states: “...there is complete neutralization of nasals before obstruents; that is, only
homorganic clusters of nasal plus obstruent occur [morpheme-internally].”
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En contacto con las consonantes p, b, la n find de una paabra anterior se pronuncia
corrientemente m, sn que ede sonido pueda advertirse diferencia dguna entre
expresones como, por gemplo, con padre y compadre, pronunciadas ambas
[kompddre], o entre con placer y complacer, pronunciadas [komplabér]. La n find
mantiene, Sn embargo, su propia articulacion, ... cuando por lentitud o vacilacion en €
lengugje gparece dedigada de la consonante siguiente. Suelen darse asmismo, segin la
rgpidez con que se hable, formas intermedias de asmilacion en que la n, Sn perder
enteramente su articulacion dveolar, resulta en parte cubierta por la oclusion de los
labios. En la conversacion ordinaria, la transformacion de la n en m ante las oclusivas
bilabides p, b, se produce de unamaneraregular y constante.

Harris interprets Navarro Toméas's assartions as follows “lentitud o vecilacion”
corresponds to Largo (careful) speech, in which assmilation across morpheme or word
boundaries does not occur. “Conversaciéon ordinarid’ corresponds to Allegretto (casud)
gpeech, in which place assmilation is generdly totd, as within words. The “formas intermedias
de aamilacion” represent an intermediate Syle, Andante, in which partia assmilations are
permitted, as at morpheme (or word) boundaries. A partid assmilation is characterized by
place node spreading without concomitant delinking of the origina place node. In other words,
a partidly assmilated segment has two place nodes: its own, and also the one spread to it by
the following segment.

An explanation of place assmilation in Spanish must account for severd different facts.
Intramorphemicaly, place assmilation of nasds and laterds must be accompanied by delinking.
Intermorphemicdly, delinking applies in Allegretto but not in Andante.  These two rules are

represented autosegmentally in (125).

(125) Pace assmilation and Delinking (cf. Hualde 19893, 1989b)

a Pace assmilaion (compulsory intramorphemicaly, varigble intermorphemicaly)

J ‘ 142



[-continuant]

[+sonorant]—— SL SL

b. Delinking (compulsory intramorphemicaly, variable intermorphemicaly)

g
®
[-continuant]
[+sonorant]—SL\SL
P P

In sequence, these rules account for the stylitic variation observed by Navarro Tomés,
Harris, Hudde, and others. In Andante, rule (125a) place-assmilates a nasd or laterd to a
following consonant, and (125b) does not apply. In Allegretto style, or intramorphemicaly
regardless of style, rule (125a) applies followed by rule (125b).

Pace assamilation data illugraing the possble assmilation types (as wel as
nonassimilation) are categorized by type (intramorphemic, intermorphemic) and style (Largo,
Andante, Allegretto) in (126) and (127). Nasal assmilation data are shown in (126). Latera

assmilation data are found in (127).

(126) Styligtic variation in nasal place assmilation (Harris 1969; Huade 1989%a 17)6

6 The superscript ties indicate that some degree of gestural overlap is present. The phonetic analysis of
overlapped segments follows from Sagey (1986: 28): “It is only branchings to specifications on asingle
tier that are phonologically ordered.” Because distinct place nodes represent distinct tiers, the phonetic
realization of aroot node linked to two place nodes must be a gestural overlap.
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triunfo tum]fo .o
cuando e cugn]do .o
CANSO e CAN|0 e
rancho . ran]cho e
gangda s ganjoa e
con piedras  co[n] piedras co[nm] piedras co[m] piedras
confuerza  co[n| fuerza co[nm] fuerza co[m] fuerza
con cera co[n] cera co[n] cera .
condientes  co[n] dientes co[n] dientes  ......ocvvirirenenn
conlatas .o, co[n latas oo
con chorizo  co[n] chorizo co[n] chorizo” ........cecvvvvenene.
con llaves co[n] llaves co[n] llaves  .ooeeie
conganas  oo[n] ganas co[MY] GaNaS  .evecveeerecreeans

(127) Sylidic variation in laterd place assmilaion (cf. Navarro Tomas 1967: 114; Huade

1989%a: 22)

Largo Andante Allegretto
alzar dllzar
caldero calldero .
falsedad .., fel]lsedad oo

7 Hualde (1989a) identifies the allophone which occurs before /&/ as distinct from the one which precedes
/31. | take the position here that all nasal [+coronal, -anterior] places of articulation are the same.
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colcha cofAlcha .,

fiel zorro figl] zorro figl] ZOrro .o
fiel toro figl] toro figl] toro .o
fielnovia ., figll novia .o
fiel yegua figl] yegua figAl yegua ...

As the data in (126) and (127) show, Largo speech is characterized by absence of
place assimilation; in each case the phoneme /rV is redlized phoneticdly as [n] and /I/ is redlized
[1]. Allegretto speech is characterized by totd place assmilaion.8  In Andante speech, the
nasal and obstruent gestures overlap, yieding partia place assmilation.®

As with the nasdls, the corond alophones of /I/ have the same basic redization in both
Andante and Allegretto, the main exception being that latera coarticulation is impossible. In

addition, /I/ cannot place-assmilate to a noncorona consonant for physiological reasons.

Navarro Tomés (1967: 118) points out that the nasal sequence /nm/ - found in such words as inmediato
and inmdvil - is exceptional in that it does not allow total place assimilation to occur, even in  most
casual (Allegretto) style. Total assimilation is perceived by the listener, even though the coronal
gestureisstill physically present. He observes:

En e grupo nm la articulacion de la primera consonante, en la conversaciéon ordinaria, va
generalmente cubierta por lade lam: lalenguarealiza, de maneramas 0 menos completa, el contacto
alveolar delan; pero al mismo tiempo la m forma su oclusién bilabial, siendo en realidad el sonido
de esta Gltima el Gnico que aclsticamente resulta perceptible.

Hualde (1989a: 19) disagrees with Navarro Tomas' s assessment, arguing that the sequence /nm/ may be
realized as an overlap or as geminate [mm], thusconmigo - co[nm]migo or co[m]migo.

Harris (1969, 1984b) and Hualde (1989a) note similar restrictions on the sequence /mn/, which may
be found in words like alumno and himno. These clusters resist assimilation altogether, and in
discussions of nasal-nasal assimilation are usually isolated as exceptions (cf. Hualde 1989a: 22).

9 |t should be noted that certain types of nasal-obstruent overlap are impossible because they involve
the same articulator. Obviously a single articulator cannot be in two places at once. Therefore all the
coronal allophones of /n/ - that is, [n], ], and [n] - cannot be coarticulated with another coronal
segment. This observation follows from the one made by Sagey (1986: 28). The tokens containing
coronal allophones are therefore phonetically the same in Andante and Allegretto speech.
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3.1.2 The Spreading imperative

Feature spreading in any language for whatever reason requires a “spreading
imperative’ (cf. Padgett 1996: 20-21). In autosegmenta phonology, thisimperative is achieved
by means of a “spreading rule’ such as the one in (125a). In OT, there can be no “rule’ of
assmilation; rather, the congdraint system must be designed to suppress dl candidates containing
nasa-consonant clusters which are heterorganic. In this study, the preferability of candidates
containing homorganic cluders to those without is determined by the relative ranking of five
MARK and FAITH congtraints: LCENSE-PLACE, * COMP-SEG, ONSET-PLACE, LAT/COR, and

IDENT [place]. These condraints are summarized in (128). Each will be discussed further as

appropriate.

(128) Summary of condraints

LICENSE-PLACE
“The place node of a coda consonant must be linked to a syllable onset.” 10

In order to be “licensed,” the place node of a coda consonant must have a“path” - via
gructurd linking - to a syllable onset (cf. Padgett 1996: 16). In un beso u[n.b]eso,
LICENSE-PLACE is not satisfied because there is no path from the place node of coda
consonant [n] to the onset of the following syllable onset [b]. In un beso u[nm.bjeso
and u[m.]beso, however, this condition ismet. (LIC-PLACE)

* COMP-SEG
“No complex segments are alowed.”11

10 see Pulleyblank (1997) for a different approach to place assimilation.
11 Thisconstraint isinspired by Clements & Hume's (1995: 255) No Branching Constraint, cited below:
“Configurations of the form
A

B C

areill-formed, where A is any class node (including the root node), A immediately dominates B and
C, and B and C are on the samettier.”
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Every time a segment contains two of one type of structurd node - whether class,
place, or termind - it is sructuraly complex and violates * COMP-SEG.

ONSsET-PLACE (cf. Padgett 1996)
“Onset place features have input correspondents.” 12

This condraint expresses the tendency in language to assmilate coda consonants to
onset consonants, but not vice-versa.  The redization uimbjeso (<un beso) satidfies
ONSET-PLACE. The redizaion *u[nd]eso, however, violates this congraint, because
the corond place node of the onset [d] has been changed in the output. (ONS-PLACE)

LAT/COR
“All laterds are corond.”

This congtraint winnows out only those laterals which are corond; it rgects those which
arelabid or dorsd (cf. Hualde 1989a 23).

IDENT [place]
“Underlying place features are retained in the output.”

This congtraint competes with LIC-PLACE. While LIC-PLACE enforces homorganicity of
coda nasals to onset consonants, IDENT [place] ensures the faithful redization of the
underlying place features. For example, in uim]beso, DENT [place] is violated. In
u[n]beso, it is stisfied.

The condraint LIC-PLACE is motivated by evidence from many langueges. For

example, 1t6 (1986: 20-21) notes that in Japanese, syllable codas are systematicaly disallowed

unless they are “doubly linked” such that their place node is linked to the onset of the following

gyllable. AIIO\NW therefore include homorganic nasal-stop clusters as well as

geminates (see 129).

12 pulleyblank (1997: 68) achieves this same effect by the rankio faithfulness constraints: FAITH [PLACE]
OBSTRUENTS» FAITH [PLACE] NASALS Jun (1996h: 224) takes asimilar approach.
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(129) Codaconsonant licensing in Japanese (1t6 1986: 18-20)
[sen.see] ‘teacher’
[kam.pai.] ‘cheers
[sek.ken.] ‘soap’
[kap.pal] ‘legendary being’
*[kap.sek.]
*[sek.pa]
*[kap.ta]

[t&’ s observation bears on asimilar one made by Steriade (1982) for Attic Greek:

An obstruent can be syllabified as a coda only if it is ssgmentdly linked to the following
C.

Steriade’ s principle applies to consonant clusters in generd. 1t is not required that the
coda consonant be part of a geminate, only that the place node of the coda consonant be linked
to the following consonant if the latter is syllabified as onset. The principle does not specify how
the obstruent must be linked to the following consonant. Padgett’s (1996) LICENSE condiraint,
here cdled LiIc-PLACE, specifies how such linkage must be achieved. The place node of the
coda consonant must be parsed by the root node of the following (onset) consonant. To
illugtrate this structure, two examples are given in (130). Example (130a) depicts a consonant
clugter in which Lic-PLACE is violated. Example (130b) depicts one in which this congraint is
stisfied.

(130) LiceENSE-PLACE violation and satisfaction: un beso

a u[nb]eso b. u[mb]eso
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s\ S\ / |
0 ¢
® ® ®\<|@
P P P P
LIC-PLACE LIC-PLACE
* v

In Spanish, LIC-PLACE may be violated in some speech styles but must be satisfied in
others. For example, in Largo, LIC-PLACE may be violated in order to satisfy any number of
condraints on feature faithfulness. In Allegretto, however, LIC-PLACE is satisfied at the expense
of place faithfulness. The principle of homorganicity across heterasyllabic consonant clusters (as
ordained by Lic-PLACE) holds amost uniformly for Spanish, but not quite. Unlike Japanese and
Attic Greek, Spanish does dlow heterorganic clusters between syllables; recall the unassimilated
clugter in €l.g]orila, and dso many others not yet mentioned, such as combinations of /r/ or /<
plus stop: marca - mar.k]a, vasco - vgsk]o. This andyss will show that coda licensing
may be blocked when faithfulness to an underlying place node is indicated by a higher-ranked

condraint.13

3.1.3 LIceENSE-PLACE and consonant release

13 “Licensing” may be satisfied by other forms of linking besides place assimilation. For example, the
coda /sl in rasgo - ra[s’y]o is licensed because it is linked to the laryngeal node of the following
consonant, thereby satisfying a different LCENSE constraint: LCENSE (LARYNGEAL). This type of
codalicensing aswell asits satisfaction will be discussed in due course.
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Padgett (1996) makes a series of important observations which must be incorporated
into any detalled discussion of place assmilation. First, a consonant followed by a vowe
(syllable nucleus) is considered to be “released.” A consonant followed by another consonant
is considered to be “unredleased” unless it shares a place node with the following released
segment. Release may be viewed as a characteristic of any onset consonant.

Not every consonant is released, however. A coda consonant is not followed by a
gyllable nucleus, but rather a syllable onsst. Two types of consonant postions within the
gyllable, released and unreleased, areillustrated in (131).

(131) Consonant release

a C, isunrdeased b. C.isrdeasd
C,isrdeasd C,isrdeasd
/T /T
c|:1 c|:2 V Cl Cz V
P P P

where C, = a consonant not syllabifiable as onset
and C, = a consonant syllabifiable as onset.

Diagrams (131a) and (131b) show two consonants, C, and C,, followed by a vowd.
C, isthe onsat of the syllable and istherefore released. C,, for some reason of relative sonority,
cannot be incorporated into this same syllable. Because it is followed by a consonant rather
than avowd, it is unreleased; thisis the circumstance diagrammed in (1318). Nevertheess, C,
may become released if it links structurdly to released C, such that its place node is parsed by
the root node of C,. Such release by association is shown in (131b). The necessary

association to guarantee release - and satisfy coda licensing - is achieved by place assmilation.
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Padgett's observations regarding consonant release dlow the key generdization of
place assmilation to be expressed: where assmilation occurs, it is dways the released
consonant - i.e. the onset - which acts as the trigger. Where place assmilation is permitted, it
proceeds from right to left, regardless of the featura identities of the segmentsinvolved. Herein
lies the motiveation for the constraint ONS-PLACE.

Padgett (1996), Jun (1996b), and others have argued for a congtraint of this genera
type to express the fact of directiondity in place assmilation. Whereas LC-PLACE compes
assimilation, it makes no provison for the source or target (i.e. direction) of assmilation.
Indeed, assmilation from left to right or from right to left will satisf'y LLIC-PLACE. The condraint
ONs-PLACE is therefore necessary to ensure that place features are spread leftward from the
released consonant to the unrelased consonant, and not the other way around.

ONs-PLACE operates as follows. Firdt, it scans the output string for consonants which
are rdleased.  For each released consonant identified, it verifies that the consonant’s output
place features are faithful to their input correspondents. If so, then ONS-PLACE is satisfied (see
132).

(132) ONs-PLACE satisfaction and violation: un beso

a u[mb]eso b. *“Und]eso
% 4 N
P P P P
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ONseT-PLACE ONseT-PLACE

v *

Diagram (132a) portrays a right-to-left place assmilaion. The released segment in the
cluster is [b]. Because the output place node of [b] is faithful to its input correspondent, ONS-
PLACE is satisfied. Diagram (132b) aso portrays place assmilation, but in this ingance, it is
left-to-right.  The place node of the released segment [d] is not faithful to that of its input

correspondent /b/, and therefore causes violation of ONS-PLACE.

3.1.4 Asamilation and overlgp: some articulatory congderations

In a previous section it was argued that the “ soreading imperative’ may be achieved by
the congtraint LIC-PLACE. Like many congraints, LIC-PLACE may be violated in order to satisfy
higher-ranked condraints.  In Spanish, place assmilation fals precisdy when LIC-PLACE
satisfaction violates such a higher-ranked congtraint, or when LIC-PLACE may be satisfied so as
to cause less sructura damage in the output than place assmilation. The notion of “less’ is
determined, of course, by the ranking of the congtraints themsalves.

In order for the range of variaion observed for Spanish place assmilation to be
aufficiently described, the grammar must accommodate three degrees of assmilation: 1) no
place assmilatiion; 2) patid place assmilaion; and 3) totd place assmilaion. Of these
dternatives, 1 and 3 are straightforward. Alternative 2, however, is - for lack of a better term -
fuzzy. Thenotion “partid” permits any degree of overlap between the two articulatory gestures

involved.

(133) Threetypesof gesturd overlap (cf. Browman & Goldstein 1990)

no overlap partial overlap total overlap
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Figure (133) illudtrates the range of theoreticaly possble gestura overlap between two
extremes, 0% and 100%. In instances of no (0%) overlap, place assmilation does not occur;
cf. un beso u[nbjeso. In cases of partia overlap, gestures may be overlapped, but neither
gedture is omitted.  Tota overlap does not occur in Spanish; ingead, we have seen that the
place node of the target segment is delinked.14

In the approach taken here, the grammar itself does not digtinguish degrees of overlap.
Ingtead, a condraint ranking which sdects overlap as the optima phasing between two
segments specifies merely that some degree of overlap is optima.

Let us now address the question of acoustic masking, raised by Browman & Goldstein
(1990) in their discusson of gestural overlgp. What exactly happens to a gesture whose
acoudtic effect is masked by another? One solution is to delete the masked segment atogether.
Boerama (1997a 3) maintains that languages generdly tend to eiminate any linguisic materia
which is superfluous, in order to minimize aticulaory effort. Along these same lines, Jun

(1996h) proposes a Production Hypothesis of acoustic salience (see 134).

14 Tota overlap is unachievable in speech because it requires a perfect coordination of gestures,
something even skilled speakers are incapable of (Keith Johnson, personal communication). It should
be noted also that even if total overlap were possible in human speech, it would fail to serve any
economizing purpose, because one of the gestures would always be acoustically “masked” by the
other, as argued by Browman & Goldstein (1990: 53):

In general, given comparable overlap patterns, the more extreme the constriction associated with a
gesture, the better able that gesture is to acoustically mask (or aerodynamically interfere with)
another gesture with which it is cooccurring.... Thus, overlap by a following consonant (stop or
fricative) gesture would be most able to contribute to hiding of an alveolar closure gesture.
This observation concurs with the one made by Navarro Tomés (1967: 89, cited above) regarding nasal
overlaps: the “extreme” constriction associated with an onset consonant acoustically obscures the
gestureimmediately preceding it.
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(134) Production Hypothesis (Jun 1996b: 224)

Speakers make more effort to preserve the articulation of speech sound with powerful
acoustic cues, whereas they reax in the articulation of sounds with weak cues.

Regarding this hypothesis, Jun contends that

..Speakers are reluctant to exert effort on segments which present inherent acoustic
weeknesses, since their preservation would not be very helpful for their perception (Jun
1196h: 224).

This hypothesis can be applied to the notion of total place assmilaion. In a patidly
overlapped nasal sequence - such as the [nm] in u[mm]beso or the [nm] in u[nm]foro - the
acoustic cues of the corond gesture are partidly masked by those of the labid gesture (recall
Navarro Tomés 1967: 89). Neverthdess, because the overlap is partiad, the place features of
both segments remain acoudtically sdient. In cases where the gestures are nearly 100%
overlapped, however, the consonant gesture associated with the wesker acoustic cues - i.e. the
coda [n] - is much less sdient. At the same time, the very sdlient gesture associated with the
onset consonant is retained. Total overlap of gestures in rapid speech therefore condtitutes a
wasted effort; instead, it is more economica to eliminate the highly obscured gesture on the
grounds that it has minimal acoustic cues and no longer serves ared communicative function. In
Allegretto, categorica deletion replaces tota overlgp: ulm]beso, u[m]foro, co[y]ganas.

In summary, patid place assmilation is gradient, dlowing a range of degrees of
aticulatory overlap. Totd place assmilation is not possble in practice. Even if it is achieved
goproximately, it has no red functiona vaue for the goeaker or listener, because of its eclipsing
effect on acoudtic information. Rather than totaly overlap two segments, one of the gestures -
the acoudtically weaker one associated with the syllable coda - is deleted.
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3.1.5 AnQOT account

Nasd and laterad place assmilation is aways categoricd within morphemes; in this
context there is no stylistic choice available to speskers. In addition to being compulsory,
intramorphemic place assmilation is dso totd; i.e no gesturd overlgps occur.  For
intramorphemic place assmilations, the ranking DENT [nas] , IDENT [lat], MAX-10O » LC-

PLACE » IDENT [place] isindicated (see 135 and 136).

(135) Intramorphemic nasd place assmilation (compulsory)

IDENT
ftriunfo/ | IDENT [nas] MAX-10 Lic-PLACE [place]

a trjun.fo. *|

= b, trjuy.fo. *

c. trju<n>fo.

d. trjuf.fo. *|

(136) Intramorphemic latera place assmilation (compulsory)

|DENT ‘
[place]

/kaldero/ | 1DENT [lat] MAX-10 Lic-PLACE

a kal.dero. *|

= b, kal.dero.




c. ka<l>.dero.

d. kad.dero.

*|

IDENT [nas] and IDENT [lat] are “manner™ condraintsin that they monitor the manner of

articulation of a segment, rather than the place. Ranking the manner identity congtraints IDENT

[lat] and DENT [nas] above IDENT [place] ensures that the manner features [+nasal] and

[Haterd] of a corond segment are redized in the output, even if the place of articulaion

changes.

Assmilaion of the nasal or laterd to the following released segment (rather than vice-

versd) is ensured by the ranking ONS-PLACE » IDENT [place], as shown in (137).

(137) Directiondity of place assmilation enforced by ONS-PLACE

IDENT
friunfo/ | ONS-PLACE MAX-10 Lic-PLACE [place]
a trjunfo. *1
= b, trjum.fo. *
c. trjun.so. *1
d. trju<n>fo.

In (137), both candidates (137b) and (137c) violate IDENT [place]. Candidate (137c),

however, aso violates high-ranked ONS-PLACE, and is therefore rgected as a viable outpuit.

Optimd candidate (137b) violates only low-ranked IDENT [place].



Intermorphemicaly, the number of place assmilation choices increases to three (non,
partid, totd). This dlowance is dtributed to an ALIGN condraint againg place linkages

gpanning morpheme as well as word boundaries (see 138).

(138) ALIGN (morpheme, left, place, Ieft) (cf. McCarthy & Prince 1993b: 2)
“Every morpheme is left-digned with a place node.”

Because ALIGN requires every morpheme to be left-aligned with a place node, place

nodes shared across morpheme or word boundaries violate ALIGN (see 139).

(139) ALIGN violation and satisfaction: un # foro

a violation b. satisfaction
m | f no | f
T \
[place] [place] [place] [place]
- morph = morph

The linked dructure in (139a) violates ALIGN because the left edge of the morpheme
(word) foro is not aigned with the left edge of a place node. The left edge of the place node is
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the leftmost segment to which the place node is linked. In (139b), ALIGN is satisfied because
the left edge of the morpheme foro forms a“ crisp edge” with the labia place node.1>

ALIGN and LIC-PLACE are in competition. In Largo style, this compstition is resolved in
favor of ALIGN. Thus Largo must be characterized by the ranking ALIGN » LIC-PLACE. It is

maintained that LIC-PLACE isan FC.

(140) Largo: ALIGN » LIC-PLACE: un foro

IDENT Lic- IDENT
fun # foro/ [nas] MAX-10 ALIGN PLACE [place]

= a un.fo.ro.

b. um.fo.ro.

c. uf.foro. *|

d. u<f>fo.ro.

(141) Largo: ALIGN » LIC-PLACE: triunfo

IDENT Lic- IDENT
friunfo/ | [nas] MAX-10 ALIGN PLACE

a trjun.fo. *|

= D, trjuy.fo. *

c. trju<n>fo.

d. trjuf.fo. *|

While ALIGN rgects any candidate containing place-linkage across a morpheme

boundary (140), this condraint is inactive in assmilation morpheme-internaly. In the case of

15 For a thorough OT discussion of place alignment and “crisp edges” shared by phonological and
prosodic categories, the reader is referred to 1td and Mester (1994).
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triunfo (141), therefore, ALIGN pays no attention to a place-linkage between /n/ and /f/,
because it is morpheme-internd. As a result, place assmilation is assured intramorphemicaly,
evenin Largo style.

In order for place assmilation to be enforced across morpheme boundaries, as is the
case in Andante and Allegretto, LC-PLACE must rank above ALIGN. In this andyss it is
maintained that LIC-PLACE (aMARK congraint) isan FC, unranked with respect to ALIGN. The
ranking LIC-PLACE » ALIGN » IDENT [place] enforces partid place-assmilation across

morpheme boundaries (see 142).

(142) Andante; LIC-PLACE » ALIGN: un foro

IDENT Lic- IDENT
fun#foro/ | [nag] MAX-10 | PLACE ALIGN [place]
a unforo.
b. um.fo.ro.
C. u<n>.fo.ro.
=, unm.fo.ro.
e. uf.foro. *|

159



As shown by earlier data, nasal-stop sequences are realized with total place assmilation
in Allegretto speech.  The two types of place assmilation, partid and total, may be accounted
for by the ranking of *CoMP-SEG relative to IDENT [place]. In Andante, partid assmilation
(gesturd overlgp) is maintained by the ranking IDENT [place] » * COMP-SEG. In Allegretto, total
assmilation is maintained by the reverse ranking * COMP-SEG » IDENT [place]. * COMP-SEG is
therefore assgned FC status.16

* COMP-SEG bans any segment with more than two nodes on the same representationa
tier, thereby enforcing structura smplicity. This intermediate variety satisfies both LIC-PLACE
and IDENT [place], in which case the ranking LIC-PLACE » ALIGN » IDENT [place] selects a
partialy assmilated output. Tableau (143) isidentica to (142), with the constraint * COMP-SEG
added for completeness. Tableau (144) presents the Allegretto evauation for the same input.

(143) Andante: LIC-PLACE » IDENT [place] » * COMP-SEG: un foro

IDENT | MAX- Lic- IDENT
fun#foro/ | [nas] 10 PLACE [place]

*COMP-
SEG

a un.fo.ro. *|

b. um.fo.ro..

c. u<n>.fo.ro.

= d, unm.fo.ro.

e uf.foro. *|

(144) Allegretto: LIC-PLACE » * COMP-SEG » IDENT [place]: un foro

16 See Padgett (1996) for a detailed implementation of the constraint * COMP-SEG in the description of
partially- and totally-assimilated segments.
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IDENT | MAX- Lic- *COMP IDENT
fun#foro/ | [nag] 10 PLACE | ALIGN [place]
= b. um.fo.ro.

c. u<n>.fo.ro.
d. unm.fo.ro.
e ufforo. *1

So far in this section, discusson of place assmilation has focused primarily on nasds.

The key dominance relations ONSPLACE » LIC-PLACE » IDENT [place] motivate place
assimilation not just of nasds, but of laterds as wel. Indeed, only one additiona condraint is
needed to fully describe laterd assmilation: LAT/COR. The interaction of these condraints is
shown in the following tables for two tokens, € beso and el chiste The first token refuses
place assmilation because of LAT/COR violation. The second undergoes place assmilation.
Note that gesturd overlgp is not an option in laterd assimilation, as one corond gesture cannot

overlap another, because both occupy the sametier (recall Sagey 1986).

(145) Largo: € beso

ONS- | IDENT | MAX- Lic-
/d #beso/ | PLACE | [lat] 10 LAT/COR | ALIGN | PLACE

= a d.feso. *

b. d.leso.. *|

c. ef.peso..
d. d¥ peso..

e d.p'"¥eso.

f. e<I>feso.
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In Largo, assmilation is usudly banned on the bags of the ranking ALIGN » LIC-PLACE.
As tableau (145) shows, ALIGN is inactive on the set of candidates because any attempt to
place-assmilate the sequence [lb] violates one of the three higher-ranked congraints ONS-
PLACE, IDENT [lat], or LAT/COR. In Andante speech (tableau 146), LIC-PLACE raised above

ALIGN, place-assmilated candidates are il ruled out by the same higher-ranked congtraints.

(146) Andante € beso

ONs- | IDENT | MAX- Lic-
/el #beso/ | PLACE [la] 10 LAT/COR | PLACE

ALIGN

= a d.feso. *

b. d.leso. *|

c. ef.feso.
d. el® peso.

e. d.pl'eso.

f. e<I>.fe.so.

In ingtances of place assmilation within the corona articulator node (such as el chiste
- €[£] chiste), ALIGN acts decisvely in Largo to ban assmilation (see 147).

162



(147) Lago: € chiste

ONs- Lic-
ld #cige/ | PLACE | IDENT[la] | MAX-1O ALIGN PLACE

= g d.Ciste *

b. ek.Ciste

Cc. ec.iste

d. d.liste *|

e el>cgiste

In Andante, LIC-PLACE ranks above ALIGN, thereby forcing violation of the latter

condraint and alowing place assmilation to occur (see 148).

(148) Andante: €l chiste

ONs IDENT Lic-
ld #cise | PLACE [l] MAX-1O | PLACE ALIGN

a d.Ciste

= ph, ek.liste

c. ec.cgiste

d. dliste *1

e el>cgiste

In this section, place assmilation of nasals and laterals was accounted for by the ranking

LIC-PLACE » IDENT [place]. Morpheme-internaly, place assmilation is both compulsory and
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totd. Across morpheme boundaries, it is variable. The variability of assmilation in connected
gpeech is determined by the FC LIC-PLACE and its relationship to ALIGN. Under the ranking
ALIGN » LIC-PLACE, place linkages across morpheme boundaries are banned, as is the case in
Largo style. The reverse ranking LIC-PLACE » ALIGN forces place linkages across morpheme
boundaries. Partid linkages satisfy IDENT [place] but violate * CoMP-SEG. Totd linkages satiy
* COMP-SEG but may violate IDENT [place]. Because complex linkages are not categoricaly
enforced or banned cross-tylidticaly, it is maintained that * ComMP-SEG isan FC.

Invariable congraint relations include those between the manner and place condraints,
these relations are constant regardless of style: DENT [nas] , IDENT [lat] » IDENT [place].
Likewise, the ranking LIC-PLACE » IDENT [place] is independent of style. In order to ensure
that al lateral alophones are coronal, LAT/COR must adso dominate LIC-PLACE invaigbly.

These rdations are summarized in diagram (149).

(149) Condraint hierarchy for nasal and latera place assmilation

cvvee. LIC-PLACE.......
crieeineeen " COMP-SEG........ ..
ONS-PLACE » ALIGN » IDENT [place] »
MAX-10
IDENT [nas]
IDENT [lat]
LAT/COR

Basad on thisandyss, the following typologicd predictions can be made:

(150) Typologicd predictions

a ONS-PLACE » LIC-PLACE

Only coda consonants place-assmilate.
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b. ALIGN » LIC-PLACE » IDENT [place]
Pace assmilation occurs only morpheme-interndly.
C. LIC-PLACE » ALIGN » IDENT [place]
Pace assmilation occursin al contexts.
d. IDENT [nas] » LIC-PLACE
Pace-assmilated nasals remain nasdl.
e. IDENT [lat] » LIC-PLACE
Pace-assmilated laterals remain laterd.
f. LAT/COR » LIC-PLACE
All laterds are corond, even in place assmilation contexts.
s} LIC-PLACE » * COMP-SEG » IDENT [place]
Place assmilation istota (gestural overlaps are banned).
h. LIC-PLACE » IDENT [place] » * COMP-SEG
Pace assmilation is partid (gestural overlaps are enforced).

3.2  Nasd neutrdization, place faithfulness, and assmilation

The firg section of this chapter focused on the assmilation of nasals to a following
consonant. In Andante and Allegretto styles, such clusters are homorganic (as required by the
FC Lic-PLACE), with the place node of the released consonant spreading to the nasal (enforced
by ONS-PLACE). In syllable onst, the nasals generaly maintain digtinct place features, cf. the
minimd triad cana, cafia, cama, redized with adveolar, paatd, and bilabid points of
aticulation, respectively. In the Allegretto style of many didects, underlying nasa place is
preserved before any vowd, and may be relinquished before any consonant. In other positions,
specificdly utterance-findly, nasds neutrdize, or fal to be contrastive. The default place of
articulation for utterance-final nasals varies across didects, but is dways ether [n] or [y]. In no
didectis[m] or [n] the default nasdl.
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In Cadiilian Spanish, the default point of articulation of utterance-find find nasds is
corond: [n], thus &bum - dbu[n], footing = footi[n], etc. Before a consonant, total place
assmilation holds as expected in Allegretto style: dbu[p] Ileno, footi[m] préctico. In a so-caled
“velarizing” diadect such as Cuban, these same items are redlized with [g] as the default coda
nesd, and with a velarized-assmilated overlgp before a consonant, thus: dbu[n], footi[n], but
Abu[nn]lleno, footiinm]préctico. Three processes are therefore in competition in any Spanish
didect: 1) place faithfulness (onset); 2) place assmilation (coda, before a consonant); and 3)
neutraization (coda, utterance-findly).

| will cal didects which favor [n] in neutrdization “aveolarizing” o as to contrast them
to “vearizing” didects. | will abbreviate them A-didects and V-didects, respectively.

Nasd place neutrdization is generdly defined as a lexica rule which affects word-find
nasas. In connected speech, neutrdized nasdls are resyllabified as syllable onsets before a
vowel, and may be place-assmilated before a consonant. Resyllabification and nasal place
assmilation are both postlexica rules, and therefore gpply across word boundaries as well as
within words. Huade (1991a 67-68) formulates two nasd neutraization rules, both of which
act upon a syllable coda ((R)hyme, in his notation), in the noncydlic lexica stratum. These rules

obligatorily gpply after word-level syllabification (see 150).

(150) Nasd place neutrdization in syllable coda (Hualde 1991a 67-68; cf. dso Harris 1991a
182)

a Nasa neutrdization

[+hasd] - [+coronal] /

Py

b. Nasa vdarization

[+nasd] > [+back] /

Py
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Hudde (1991a) argues that in an A-didect, Nasal Neutrdization applies but Nasd
Vearization does not, whereas in a V-didect, Nasd Neutrdization and Vedarization apply in
sequence.  To illudrate this rule interaction, sample V-didect derivations of pan and pan

pequerio are provided in (151).17

(151) Neutrdization and Vearization in a V-didect (based on Hudde 1991a 68; cf. ds0

Harris 1991a: 183)

[pan] [pan] [deman] [pan] [pekeno]
Word-level strata
Syllab (1stcycle)  [pan.] [pan] [aleman] [pan.] [pekeno.]
Neut (150a) OK OK OK
Syllab (2ndcycle)  OK OK OK
Velarizn (150b) [pan ] [pan.] [aleman.] [pan.] [pe.kenol]
Postlexical stratum
Nasal Assim N/A N/A [papm.pe.keno.]
Resyllab OK [papalemén.] OK
[pan ] [panaleman.] [pagm.pe.keo.]

17 The focus of Hualde's (1991a) study is Chinato, a V-dialect spoken in the province of Céceres, Spain.

The observations he makes, however, apply to V-dialectsin general.
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As shown in (151), a velarized nasal surfaces in syllable coda [pan.], resyllabified as a
gyllable onset [papaleman.], or in syllable coda with assmilaion to a following consonant
[panpm.pekeno]. In an A-didect, the Vearization rule is omitted, and these same forms
emerge with [n]: [pan.], [panaleman.], or assmilated [nm]: [panm.pe.keno.].

Huade' s andysis assumes that Nasd Neutrdization occurs both in A-diaects and V-
didects. Harris (1984b) takes a somewhat smpler gpproach. In his treatment, word-fina
nasds ddink their place node, and are subsequently assigned place by a diaect-specific
redundancy rule (see 152 and 153).

(152) Rhyme (coda) place node delinking (cf. Harris 1984b: 74)

(153) Default place assgnment (cf. Harris 1984b: 76)

a V-didects
[+nasdl]
P > [0]
b. A-didects
[+nasdl]
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i

P - [n]

As shown in (152), a rhyme (coda) nasd first delinks its place node (P). Then, per
(153), the placeless nasdl is assigned ether a[dorsal] place of articulation (153a) or a [corondl]
place of articulation (153b). This approach is preferable to Huade's, because it defines
Neutralization as a place delinking process rather than as a place substitution process (recdl that
in Hudde's andyds, Neutrdizaion initidly assgns the vaue [corond] to dl coda nasds
regardless of didect type). This way, the step in V-didects in which coda nasds are made
[coronal] before being made [dorsdl] is diminated. Default place is assigned by didect-specific
rules.

In a serid agpproach such as the one espoused by Harris and Hualde, Neutraization
does not apply word-internaly because Neutrdization feeds Place Assmilaion. Word-
interndly, therefore, coda nasds are place-assmilated to a following consonant (eg. campo
cam]po, banco banlko). At the end of a word within an utterance, coda nasds are
neutrdized in Largo speech, and variably place-assmilated in Andante and Allegretto speech.
Of course, onset nasals do not satisfy the structura description of Neutrdization (152), and are
left done (eg. cana, cama, cafa).l® The cleanest look at neutraized nasals is made utterance-

findly (i.e. when no consonant follows; eg. Marta come pa[n]; ¢Quieres ver mi abu[y]?).

18 In some V-dialects, such as Panamanian, Velarization occurs optionally within morphemes in addition to
morpheme-finally. This type of velarization occurs only before [+continuant] consonants; before  [-
continuant] consonants, nasal assimilation follows the “normal” pattern (Alvarado de Ricord 1971,
Cedergren & Sankoff 1975; Lopez Morales 1981).

triu[p]far BUT  cam]po
caln]so ta[m]bor
co[g]yuge ca[n]to
calu[g]nia ma[n]dona
ho[g]rado

e[n]lace
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As shown in the foregoing discussion, it is generdly accepted that Neutrdization is a
word-level operation, which may be followed by ether of two postlexicd rules: Resyllabification
and Place Assmilation. Whereas Neutrdization is compulsory, Place Assmilation is variable.
Although both A-didects and V-didects dlow Place Assmilation, there is a crucid differencein
the types of assmilation dlowed in each didect type. Recdl that in A-didects, Place
Assimilation may be either partia or total; thus un beso is redized [unm.be.so] in Andante, and
[um.beso.] in Allegretto (cf. Harris 1969). In V-didects, Place Assmilation is not total even in
Alegretto. In these didects, un beso has but one fast speech redization: u[pm]beso, and totally
assmilated u[m]beso is unalowed. Of course u[n]beso, without Place Assmilation but with
Neutrdization, is permitted in Largo speech.1®

This fundamenta difference between the assmilation types dlowed in A- and V-didects
is shown in (154). Sample derivations of the sequence pan pequefio, with nasa place
assmilation, are given for both A-diaects and V-didects. Overlapped segments are indicated

by a superscript tie.

(154) Interaction of Neutrdization and Place Assmilation: pan pequefio
a A-diadect pattern
[pan] [pekeno]

Word-level
Syllab [pan.] [pe.kejo.]
Neut (152, 153a) n
Postlexical
Place Assim (125a) [panm.pekeno] —» Andante

19 Hualde (1989a: 21) states that in V-dialects, the operation responsible for delinking the underlying place
node of a coda nasal istypically blocked (bloqueada), thereby preventing total assimilation atogether.
Guitart (1976: 22) observes that in Havana Spanish, word-final nasals may be place-assimilated to a
following consonant, the result of which is a “co-articulation where a dorsovelar element is always
present” (emphasis mine -- REM). See also Hualde (1991a: 68).
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Delinking (125b) [pam.pekenpo.] —» Allegretto

b. V-dialect pattern
[pan] [pekeno]

Word-level
Syllab [pan.] [pe.kejo.]
Neut (152, 153b) 1
Postlexical
Place Assim (125a) [panm.pekeno]] i» Andante
Deinking (125b) BLOCKED Allegretto

In both didect types, Neutrdization (152, 153) precedes Place Assmilation. In both
didects, the Place Assmilation rule (125a) gpplies varidbly. The output of thisruleis a partidly-
assmilated nesd, consstent with Andante speech style [panm.pekepno] in A-diaects,
[panm.pekeno] in V-didects. In A-didects, the output of Place Assimilation may be fed into
Delinking (125b), which delinks the underlying place node of the coda nasd. In this case, the
output is [pam.pekeno.], consstent with Allegretto style.

In V-didects, the Ddinking rule (125b) is not available, and total Place Assmilation is
therefore banned.  In V-didects Place Assmilation is patid even in Allegretto:
[panm.pekenol].

Although Place Assmilation may be accompanied by Ddinking in A-didects, in V-
didects, there is tendgon between the Place Assmilation of syllable-fina nasas on the one hand,
and Neutrdizetion of word-fina nasds on the other. When these two contexts coincide,
velarization must be satisfied regardiess of syle. In V-didect connected speech, partid
assmilaion emerges as a sylistic compromise, brought about by pressure from competing

condraints.
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3.2.1 Congraintson nasd place

In the serid approaches reviewed so far, Neutrdization need only target a coda nasdl.
It is not necessary to dipulate that the nasad be word-final, because the subsequent Place
Assmilaion rule uniformly place-assmilates dl coda nasds which are word-internd. Thus, a
an intermediate level of representation, the word bombon is redized with two neutrdized nasals,
in an A-diaect, both coda nasdls are [corond]: [bon.bon.]. This output is then fed into Place
Assmilation, which adjusts the place of the firs nasal, but not the second. The output is
[bom.bon.]. Word-internaly, Neutralization is rendered opague by the subsequent application
of Place Assmilation.

In V-didects, a neutralized nasal is resyllabified as the onset of the next syllable if it
precedes aword which is vowe-initid (recal [paNalemaN.]). Thisdigribution isachieved by
ordering the postlexicd Resyllabification rule after the word-level Neutrdization rule. In A-
didects, however, Resyllahification and Neutrdization are arguably both postlexicd, and in that
order. This ordering dlows Resyllabification to bleed off possble inputs to Neutrdization, and
thereby prevent neutralized nasds from gppearing in syllable onset.  In both didect types,
Neutralization precedes Place Assmilation, and both rules are postlexical.

(155) Ruleorderingin A-didectsand V-diaects

A-didects V-didects
input [dbum][ermoso] [dbum][ermoso]
Word level
Syllab [d.bum.][er.mo.s0.] [Ad.bum.][er.mo.s0.]
Neut (V-dialects only) n
Postlexical
Resyllab [d.bu.mer.mo.s0.] [d.bu.ner.mo.so]

Neut (A-dialectsonly)  N/A

Other rules [d.fu.mer.mo.s0.] [d.Bu.per.mo.so.]
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If both varieties of Neutrdlization were handled in the same stratum, then incorrect
results would be given. For example, if A-didects underwent Neutraization at the word leve
as do the V-didects, then the fase output *abu[njhermoso would indicated. If V-didects
underwent Neutrdization podlexicdly, then the output would be the incorrect
*dbu[m]hermoso.

An OT andys's @nnot rey on digtinctions between domains of rule gpplications, or
envison surface-opague intermediate representations to account for dialectal differences of the
type outlined here. Let us say, for ingance, that Neutrdization is effected by a set of ranked
condraints, each of which bans a different nasal place from coda position. In A-didects, the
lowest-ranked congraint would be the one which bans [corond] nasds. In V-didects, the
lowest-ranked congtraint would be the one which bans [dorsdl] nasdls. If this subhierarchy was
in turn ranked below LIC-PLACE, then Place Assmilation would be enforced within words, and
neutral place would emerge only utterance-findly.

This gpproach would fail to explain the fact that in V-diaects, neutrdized nasals appear
in syllable onst before a vowe (recdl the [d.funer.mo.so.] example in 155). In a serid
model, this didribution is the result of Resyllabification. Obvioudy it is not the case that
Neutralization applies in al codas and dso some onsets; rather, it gpplies in codas at the word
level, then feeds Resyllabification, which shifts the neutralized nasals to onset position when the
following word begins with avowd.

In OT, a neutrdized nasd which appears in syllable onset on the surface is subject to
the same condtraints as a non-neutralized nasal in the same podtion. Both types ether violate or
saify ONSPLACE. If ONSPLACE ranks above the Neutrdization subhierarchy, then
faithfulness to onset place features is required, and the desired sequence [d.funer.mo.s0] is
banned in favor of incorrect *[d.fu.mer.mo.so], in which al onset place features are faithfully
represented.  In order to ensure that neutralized nasds are alowed to fal into onset position

without relinquishing their neutral place specification, it would have to be the case that the

173



Neutrdization condraints dominate ONS-PLACE in this didect type. It would aso require that
the Neutrdization condraints target not coda nasds, but rather morpheme-final nasals. After
al, the ssgment a the right edge of a morpheme remains in this postion regardless of how it is
syllabified.

In thisanalysis, Neutrdization is determined by two positive postiond congraints which
command nasdl place at the right edge of a word. These are NASDOR|mopn and
NAS/COR]morph- Both congtraints are universal; therefore both are present in A-dialects as well

asV-didects. They are defined in (156).

(156) Condraints on morpheme-fina nasal place
NAS/DOR]morph
“Morpheme-final nasas are [dorsd].”
NAS/COR]morph

“Morpheme-find nasals are [coronal].”

Which place of articulation may occur word-findly is determined entirdly by the
ranking of these two MARK congraints relative to the FAITH congtraints IDENT [place] and
ONSPLACE. In A-diaects, NAS'COR]morpn ranks above the relevant FAITH condraints and
NASDOR]morph ranks below. In V-didects, the reverseistrue.

A key effect which must be accounted for is the digtribution of neutralized nasds in
surface onset position in both dialect types. It has aready been proposed that in V-didects,
NASDOR]morpn Must dominate ONS-PLACE, in order that neutralized place may be represented
in gyllable onset. In A-didects, ONSPLACE must rank above NAS/COR]morpn, because

Neutrdization fails whenever aword-fina nasd isin asurface syllable onset (see 157).

(157) Condraint rankings (revised)
a A-didects
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ONS-PLACE » NAS/COR]morph
b. V-didects

NASDOR]moph » ONS-PLACE

3.2.2 AnQOT acoount

In this section, | provide an OT account for the interaction of Neutrdization, Place
Assmilation, and onset place fathfulness in Allegretto speech. Representative data will be
taken from the following table (see 158).

(158) Allegretto data: A-didects

a _HH#
album abuln|
cantan canta[n]
b. __#C

album lindo dbu[n]lindo

dlbumgrande  dbu[g]grande

albumlleno abu[n]lleno
C. _#V

albumhermoso  dbu[m]hermoso

(159) Allegretto data: V-didects

a _HH#
album abu[n)
cantan canta[n]
b. #C

&lbum lindo dbulprlindo
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album fino Abu[gm]fino
albumlleno abunn]lleno
C. _#V

albumhermoso  dbu[y]hermoso

Inthis OT andysis, outputs are decided by the categorica ranking of ONS-PLACE above
the operative Neutrdization congraint (A-didects) or below it (V-didects), and dso by the
variable ranking of LC-PLACE rdadive to the Neutraization condraint. The Neutrdization
congraints dominate IDENT [place], as it is possble in both didect types to override Place
Fathfulnessin favor of Neutraization.

Examples of Allegretto Neutrdization, Place Assmilation, and Place Faithfulness in an
A-didect are given in (160)-(171).

(160) A-didects (Allegretto): Neutraization utterance-findly
album - dbu[n]

/[Abunvy || ONS-PLACE | Lic-PLACE NASCOR],, | IDENT [place]

a ..m] *1
= b ..n] *
c. ...n] *| &

(161) A-didects (Allegretto): Neutrdization preempted by Place Assmilation before C
album grande - dbu[n] grande

ONs Lic- NAS/ *COMP- IDENT
/Abum # grande/ | PLACE PLACE CORJm SEG [place]
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=4 b. ...n]g...
C nJg. *|
d. ...mlg

(162) A-didects (Allegretto): Neutrdization preempted by Onset Place Faithfulness
album hermoso - dbu[m] hermoso

ONSs- Lic- NAY *CoOMP- IDENT
/Abum#ermoso/ |  PLACE PLACE COR]m SEG [place]

= g ..mler... *
b. ...gler... *|
C. ...ner... *|

Utterance-findly, NAS/COR]morpn @ctively congtrains nasa place (160). If the nasa
precedes another consonant, the effect of NAS/COR]morpn IS Overridden by the effect of LiC-
PLACE, which is higher ranked. LC-PLACE enforces Place Assmilation at the expense of
Neutrdization (161). Findly, if the nasal is an onset, then ONSPLACE actively ensures
Faithfulness to the underlying place node (162).

In a V-dialect, by contrast, NASDOR]mopn Must dominate ONS-PLACE, in order to
ensure that neutralized nasals may occupy any surface syllable position. These condraints must
rank below LIC-PLACE in Allegretto, in order that Place Assmilation is ensured. Both ONS
PLACE and * COMP-SEG are low-ranked in the V-didects, and are therefore typicdly inactive in
candidate evaluation. Recal from the earlier discusson of Place Assmilation that the ranking

IDENT [place] » * CoMP-SEG bans total Place Assmilation. Examples follow in (163)-(165).

17



(163) V-didects (Allegretto): Neutraization utterance-findly
album - abu[n]

/Abum/ | NAS/DOR]r, Lic-PLACE | IDENT [place] | ONS-PLACE

a ..m] *1
b. ...n] *1
= oc .1

(164) V-didects (Allegretto): Neutrdization preempted by (partid) Place Assmilation before
C

albumfino = dbu[nm] fino

NAY ‘ Lic- ‘ IDENT *COMP—‘ ONs- ‘
[Abum#fino/ | DOR]y PLACE [place] SEG PLACE
a ..mjf... *1
b. .ol
c. ..njf... *1
d ..ml]f... *
= e ..gmlf... *
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(165) V-didects (Allegretto): Onset Place Faithfulness preempted by Neutrdization before V
album hermoso - dbu[y] hermoso

NAY Lic- IDENT
/dbum # ermoso/ | DOR]m PLACE [place]

* COMP- ONs-
SEG PLACE

a ..mler... *1

= b, ..ple...

Tableaux (163) and (164) show that Neutraization is enforced whenever a nasdl is
morphemefind. If the nasal is morphemefind and before a consonant (164), then a
compromise is struck between NASDOR]mopn @nd LIC-PLACE.  The optimal candidate is the
one which satisfies both congtraints by introducing a segment with a complex place node: [nm)].
In the example, the velar element [n] of this segment satisfies NAS/DOR]morpn, 80d the bilabial
element [m] satisfies LIC-PLACE.

The V-didect ranking mugt categorically ban tota Place Assmilaion. In the last
section, partid Assmilation was congtrained by the FC *CoMpP-SEG.  Ranked below IDENT
[place], coarticulation is permitted. Ranked above IDENT [place], coarticulation is disallowed.
It must be the case in V-didects that *COMP-SEG may dominate LIC-PLACE, but not
NASDOR]morph.  This ranking crucialy ensures that Neutralization cannot be preempted by total
Pace Assmilation, as it is in A-didects. Tableaux (166) and (167) illugrate this ranking in
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candidate evauation of the sequence album lindo. Two speech styles are represented: Largo
and Allegretto. In Largo, Place Assmilation is blocked by the ranking * COMP-SEG » LIC-
PLACE. In Allegretto, * COMP-SEG ranks below LIC-PLACE, and Place Assimilation is permitted
provided that Neutralization — overseen by NAS/DOR]morpn - IS Smultaneoudy respected.  If
NASDOR]mopn 1S held categoricaly ranked above *Comp-SEG in dl dyles then totd
assmilation is banned from dl outputs.

(166) Largo: V-didects NAS/DOR]morph » * COMP-SEG » LIC-PLACE
adlbumlindo - &bu[g]lindo

NAY
/dbum # lindo/ DOR]M

IDENT ‘

*COMP- SEG ‘ Lic- PLACE [place]

a ..m]l... *|

b. ..n]l... *)

d. ..rm]l... *|




(167) Allegretto: V-didects NAS/DOR] o » LIC-PLACE » * COMP-SEG
album lindo = dbu[my]lindo

/[Abum#lindd/ | NASDOR], Lic-PLACE | *COMP-SEG |DENT[p|a:€‘]‘
a ..mljl... *|
b. ..n]l... *
c. ..n]l...
d. mn]l... *1
= e ..ml]l...

In (167), winning candidate (€) is the only one which satisfies both NAS'DOR] o @d
LIC-PLACE. Candidates satisfying only one or the other - (167a), (167c), (167d) - are rejected.
The optima candidate (167€) satisfies both congraints by satisfying both condraints in a sngle
coarticulated segment.

In A-didects, a gylidic didinction is mantaned between Largo (unassmilaed),
Andante (partiadly assmilated), and Allegretto (totaly assmilated) representations.  For
example, the word sequence album grande is redized as dbu[njgrande in Largo,
dbu[m]grande in Andante, or dbu[p]caro in Allegretto. Note that the representation
Abu[y]grande smultaneoudy satisfies the relevant Neutraization constraint NAS/COR] org @

the coda licensing congtraint LIC-PLACE. The representation dbu[g]caro satisfies LIC-PLACE but
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violates NAS/COR] .  This is possible because NAS/COR] o 1S ranked categoricaly below
Lic-PLACE. The verson dbu[m]grande is therefore sdected by the ranking LIC-PLACE »
NAS/COR]mopn » *COMP-SEG.  The candidate dbu[n]grande is selected by the ranking LiC-

PLACE » * COMP-SEG » NAS/COR] o (SE€ 168 and 169).20

(168) Andante: A-didects: LIC-PLACE » NASCOR]mopn » * COMP-SEG

album grande > dbu[m]grande

NAS/ IDENT
/dbum # grande/ | LiC-PLACE COR]morph | *COMP-SEG [place]
a ..mljg... *1
b. ...n]g.. *|
c n.]g..
d. ...ml]g
= e ..Mmlg

20

As shown earlier, Place Assimilation is blocked altogether (Largo style) if ALIGN is ranked above LIC-
PLACE. Samplerankingsfor Largo will not be shown.
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(169) Allegretto: A-didects: LIC-PLACE » * COMP-SEG » NAS/COR]orpn
albumgrande > dbu[p]grande

/dbum #grande/ | LiC-PLACE | *COMP-SEG col\:e?jrh IDENT [place]
a ..mjg... *1
b. ...n]g... *|
= ¢ ..nlJg
d. my]g
e mlg

This andyss of shows that two different types of Neutrdization emerge from the
reordering of a set of condraints The Neutrdization congrants NAS/COR]yom and
NAS/DOR],.n &€ ranked differently in each diaect type, with different effect.

In A-dialects, NAS/ICOR] .o IS ranked within the field of flotation of the FC * ComP-
SEG, thereby enabling the higher-ranked congtraint LIC-PLACE to be satisfied either of two ways.
If *ComP-SEG is ranked below NAS/COR]opn (168), then Place Assmilation is partid. |If
ranked above, then Assmilation istota (169).

In V-dialects, NASDOR]..n ranks above LIC-PLACE, out of the fidld of flotation of
*COMP-SEG. As a result, satisfaction of LC-PLACE is contingent upon NAS/DOR] e DEING
satisfied aswell. Unless both are satisfied, Assmilation is blocked atogether.

The congraint hierarchies for A- and V-didects are diagrammed in (170. The
constraint ALIGN is included for the sake of completeness. Note that the full range of FC

* COMP-SEG is shown.



(170) Ranking summary: nesd Neutrdization and Assmilation
a A-didects

TP G0 Y | =XS = c T
....LIC-PLACE.....

ONSPLACE  »  ALIGN » NASCOR]mom »  IDENT [place]  »

b. V-didects

...... LIC-PLACE.......

NAS/DOR]orpn » ONSPLACE  » ALIGN » IDENT [place] »

The typologica predictions made by these rankings, as wdl as ther representative
didect types, are summarized in (171). NASYX refers genericdly to ether of the Neutrdization

condraints.

(171) Typologicd predictions
a ONS-PLACE » NAS/X] norpn
Neutrdization is banned from onset (A-didects).
b. NASX] morpn » ONS-PLACE
Neutralization may appear in onset (V-didects).
C. NASX]orn » IDENT [place]
Neutraization overrides Place Faithfulness (A and V didects).
d. LIC-PLACE » NAS/X]mopn » IDENT [place]

Pace Assmilation overrides Neutraization (A-dialects).
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e. NASX] morpn » LIC-PLACE » IDENT [place]
Neutrdization overrides Place Assmilation (V-didects).
f. LIC-PLACE, NAS/X] orpn » * COMP-SEG
Neutrdization and Place Assmilaion may be smultaneoudy satisfied by a
place-contour segment (V-didects and A-didects).
s} LIC-PLACE » * COMP-SEG » NAS/X] orpn
Place assmilaion preempts Neutrdization; no contour segments are alowed

(A-dialects).

3.3  Voicing assmilation, devoicing, and continuancy assmilation

In this section, the interaction of three processes is examined: voicing assmilation,
devoicing, and continuancy assmilatiion. The examples hold for Peninsular didects, which may
contain one or more of the processes (cf. Hualde 1989, Martinez-Gil 1991). Presentation of
al the rdevant data will be followed by an OT andysis.

3.3.1 Voicing assmilaion

Voicing assmilation is the process by which a segment spreads its laryngedl node to an
adjacent segment. Typically handled as a postlexicd rule in generative andyses (cf. Martinez-
Gil 1991), thistype of assmilation applies throughout the speech utterance, without reference to
morpheme- or word-boundaries. Like the assmilation types discussed in previous sections,
voicing assmilation is associated with casud speech style. Although al Spanish didects seem to
dlow patia voicing assmilaion of ssgments, few if any alow totd assmilation.

We begin by reviewing some essentia voicing assmilation data for Mexico City Spanish

(see 172). The superscript segments represent the second phase in a voicing contour.
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(172) Voicing assmilaion in Mexico City Spanish: mismo (Harris 1969: 8)
Largo speech [mismo.]
Andante speech [mis.mo.]
Allegretto speech [mis.mo.]

The dyle data shown in (172) for mismo range from Largo to Allegretto. In Largo
gpeech, coda [s] followed by a voiced consonant does not voice-assmilate. In Andante and
Allegretto, the coda [4 is partidly assmilated to the following voiced consonant. Because the
assmilation applies within a sngle tier (corond), the result is a voicing contour (recal Segey
1986: 28). Thisdructureis diagrammed in (173). Aswith nasd place assmilation, the contour
isthe result of adoubly linked larynged (L) node.

(173) Representation of partid voice assmilation: mismo (cf. Sagey 1986: 28)

|
® ®
| |
L

[-voice] [+voice]

Harris (1969: 29), Hooper (1972: 530), and others generdly concur that Andante and
Allegretto speech dtyles are characterized in most didects of Spanish by partid voicing
assmilation. Except in very fast speech (Presto, see Harris 1969), totd voicing assmilation is
unattested, and will not be trested further here. Examples of partid voicing assmilation in
Peninsular Spanish follow in (174).
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(174) Voicing assmilation (Harris 1969: 29, 40-44; Hooper 1972: 10)

Agfa
desde
mismo
absurdo
adquirir

zZigzag

N2 2 2B ZEN 2 2

ayfa
de[sde
mi[S]mo
a[p¥)surdo
a[0%quirir
z[y"]zag

(note: orthographic ‘'z represents [0])

The sampling of data from Peninsular Spanish shows that voicing assmilation targets

coda fricatives - voiced and unvoiced dike - before any consonant. Hualde (1989a) expresses

this voicing assmilation by means of an autosegmenta rule which spreads a consonant’s

laryngedl node to a preceding [-sonorant, +voice] consonant in syllable coda (he refers to the

rhyme). Because a [-sonorant] consonant plus a consonant cannot be realized in the same

gyllable for phonotactic reasons, the syllable information is excluded from the representation in

(175).

(175) Partid voicing assmilation (based on Huade 1989%a 33)21

[-sonorant]

.
S~
~._
S

SL

21 Hualde (1989a) maintains that voicing assimilation is total (i.e. mismo > [mizmo]), and therefore
formulates his version of the rule to concomitantly delink the underlying laryngeal node of the leftward
segment. In the version shown here, and throughout this study, assimilation is held to be partial, and
the underlying laryngeal node istherefore retained.
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Hualde' s rule shows partial voicing assmilation because the laryngedl class node (L) of
the left-hand consonant is retained even though the larynged class node of the segment following
has been assmilated. This is the type of assmilation which occurs in Andante [mis.mo.]. In
Largo, underlying [voice] features are faithfully represented, thus mismo - [mismo.] (see
172).

3.3.2 Continuancy assmilation

Continuancy assmilation is the process whereby voiced stops acquire the marking for
[continuant] of a previous segment. Spanish has three voiced stop phonemes: /b, d, g/. The
fricative dlophones of these three segments are represented by the following phonetic symboals:
[B, 0, y]. Mascard (1991) describes the digtribution of voiced stops and spirants as follows:

(176) Digtribution of voiced stops and spirants (Mascaro 1991 168)
a voiced stops. [b, d, g]

After pause  bien gana desdén
[blien [g]lana [d]esdén
After nasd ambos onda un gato
am[b]os on[dla un [g]ato
After laterd - - aldea
(/d/ only) - - d[dlea
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b. voiced spirants: [3, 0, Y]

After vocoid hay vino

hay [Blino
After fricetive desvio
des{f]io
Afterr carbon
car[f3]on

After latera  mil veces

(b, g/ only)  mil [B]eces

viuda
viydla
desde
deg[d]e
verde

ver[d]e

hago

hay]o
afgano
dylano

mar gruesa
mar [y]ruesa
alga

d[yla

Harris (1984a) sums up the didribution of voiced stops and spirants even more

succinctly (see 177).

(177) Stopsversus spirants (cf. Harris (1984a: 149-50)

a stops 0] after apause: [blan, [d]an, [g]ana

(i) after ahomorganic stop: hom[bjro, hon[d]o, tol[d]o

b. gpirantsin dl other contexts: 1g[3]o, 18[0]o, Iay]o

How the digtribution of stops and spirants is accounted for depends on which type of

segment - stop or fricative - is posited as basic. For example, some studies (e.g. Harris 19844)

argue that the stops are underlying, and the spirants derived by rule. Others (e.g. Hualde 1988)

propose the opposite, namely that spirants are underlying and the stops are derived by rule.

Others (Lozano 1979; Mascaré 1984; Harris 1985) propose that both stops and spirants are

derived by rule. Each approach carries with it a different set of predictions. Despite the

unresolved controversy, most studies concur that continuancy assmiletion is achieved by the
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rightward spreading of a feature [continuant] from a vowel or consonant to a voiced obstruent.

A nonlinear expression of continuancy assmilaion isgiven in (178).22

(178) Continuancy assmilation (Martinez-Gil 1991 544; cf. dso Harris 1984a 151)

X X
® ®
/’/—// \
fa cont] L SL
[+voice] [-son]

Because the dructura description of the continuancy assmilation rule specifies only
[acont] as a necessary element of the spreading segment, the rule may be fed by any segment
with a feature [continuant], whether a fricative or sonorant consonant, a glide, or avowd. In
addition, it may be fed by the output of a previous application of the same rule. The iterativity
of continuancy assmilation as well as its application across morpheme- and word boundaries
indicate thet this ruleis a postlexical one, gpplying across the board.

Mascard's (1984) origind anadlysis of continuancy assmilation (which has served as a
bass for amos every subsequent study) maintained two Specifications for the feature
[continuant]: [+] and [-]. In his anayds, vowds are marked [+continuant] and unvoiced stops
were marked [-continuant]. Voiced stops, however, are underlyingly unmarked for the feature
[continuant]. This featurd andyss is motivated by the fact that voiced stops trigger
Spirantization but unvoiced ones do nat; in a radicaly underspecified feature system, a fegture
may only be spread to a segment which is unspecified for that feasture (eg. Avery & Rice

22 Continuancy assimilation and related data are discussed in numerous studies, including Lozano (1979),
Mascar6 (1984, 1991), Harris (1984a), Huade (1989a), Martinez-Gil (1991, 1997), and Palmada (1997).
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1989). In such an andysis, segments unspecified for a specific feature ether assmilae the
feature from an adjacent segment or are assigned a default vaue for the feature. In surface

representations, al segments are fully specified for al festures.

(179) Continuancy assmilaion: abdica (Mascaré 1984: 292)

J|rCT J|rCT CT +CT
a a b d i k a ->
(178)
TCT\ J|rCT CT +’CT
b a b d i k a ->
(178)
+CT +CT  -CT +CT

Figure (179) shows how vaues for the feature [continuant] are assigned to voiced stops
in the token abdica. This andyss mantans no underlying vaues for [continuant] for voiced
stops; in phonemic representation such segments are typicaly given as capitd “archisegments,”
thus. /aBDika. In (179a), dl segments except for voiced stops are shown associated to
[continuant] features (marked [+CT] in Mascard’ s nomenclature). In (179b), the festure [+CT]
goreads rightward from the initid /a/ in /aBDikal per rule (178). Theresult is [g3Dika]. In the
second iteration of rule (178), the 3] output of the firgt iteration now satisfies the structura
description of the rule and spreads [+CT] one more position to the right, assgning its vaue to
/D/. Theresult (179¢) is an output in which al segments are specified for [continuant]: [adika).

In the case of voiced stops preceded by a nasd, it is the feature vaue [-CT] which is
spread, because nasds are [-CT]. Spreading of [-CT] from nasals accounts for the distribution
of stops after anasdl; cf. am[b]os, on[d]a, gan[g]a
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There is one environment which cannot be targeted by Ieft-to-right continuancy
oreading: utterance-initid. The feature value of avoiced obstruent in this position must befilled

in by means of aredundancy rule which assigns the default vaue [-cont].

(180) Default continuancy assgnment

-son
- [-cont]
+voice

Rule (180) targets any voiced obstruent which has not acquired a specification for
[cont] by virtue of being Stuated to the right of a ssgment dready s0 specified. A sample
derivation of the token desde (underlyingly /DesDe) isgivenin (181).

(181) Continuancy: assmilation and default assgnment: desde

+CT  +CT J|rCT
d e S d e >
(178)
R T
d e S d e >
(180)
+CT  +CT +CT
e S d e

So far, dl the examples of CA have targeted [+voice] obstruents. There are, however,
ingtances in which underlying [-voice] obstruents are redized [+cont] as well. The uniform
redization of coda obstruents as [+cont] is not attributed to continuancy assmilation, but rather

to a separate process which targets dl obstruents in coda position.
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Martinez-Gil (1991: 546) maintains that in one mgor variety of Peninsular Spanish,
underlying voiceless stops are redized as stops phoneticaly whenever they precede an unvoiced
segment; eg. apto 2> g pjto, not *a$]to; actuar > gK]tuar, not *gx]tuar. This argument
lends support to his theory that unvoiced fricatives[¢, 0, x] occur as alophones of /p, t, k/ only
before a voiced segment (e.g. §6°]nico), or as aresult of devoicing (e.g. ad]solver). Although
this observation may hold for one didectd variety, other linguists have argued in favor of a
generd tendency to neutralize all syllablefind obgruents regardless of their phonologica
evironment or voicing heritage.  In a discusson of continuancy assmilaion in Peninsular
Spanish, Huade (1989a: 35) argues:

Notese que ... en posicion fina de silaba interna a una paabra hay tota neutralizacion
en los dos rasgos [+voz] y [+continuante], de tal modo que [digno], [diyno], [dikno] y
[dixno] o [adkirir], [adkirir], [atkirir] y [aOKkirir] no pueden ser Sno redizaciones de una
sola palabra....

Although the examples Hudde gives include only tokens which are underlyingly
[+voice], it is clear that his characterization gpplies to coda obstruents across the board,
regardless of underlying voicing - hence his usage of the symbol [£]. We understand from
Hualde that coda neutralization of the features [cont] and [voice] occurs regardless of underlying
specification for ether feature.

Navarro Tomas (1967) aso provides evidence that it is possble for [-voice] coda

stopsto be redlized as fricatives before an unvoiced consonant (see 182).

(182) Sylladle-find /p/, /k/ (Navarro Tomas 1967: 87, 138)23

23 All the examples Navarro Tomés (1967: 97) gives for coda/t/ realized as africative are onesin which it
also precedes avoiced consonant. His accompanying clarification, however, refersto syllable-final /t/
ingeneral:

193



opcion > o[]cion

actor > gy]tor, ay9tor, a%]tor, a[y"]tor

According to Navarro Tomés, the fricative redization of /p, t, k/ reflects relaxed speech
syle, whereas the stop redizations reflect speech which is loud or emphatic (fuerte/enfética).
Navarro Tomés suggeds tha this neutraization is typicaly resolved in favor of the voiced
variant, thus/p/ - [[] in the word opcidn. Huade, however, gates that the devoiced variant is
favored, thus /d/ > [6] in adquirir. Both Navarro Tomas and Huade's explanations
demondrate that al coda obstruents may be redized as fricatives, regardiess of underlying
voicing. Reection of certain variants by certain speakers reflects a sylistic preference rather
than the impossibility of these variants24

In this study, it will be maintained that speskers apply voicing assmilation, devoicing,
and continuancy assmilation - or some combination of these - as an exercise of gylitic choice
in connected speech. Obvioudy some of these processes are incompatible with others. For
example, a spesker cannot Smultaneoudy voice-assmilate an obstruent to a following voiced
segment, and dso devoice it.  However, if voicing assmilaion is to a following unvoiced
segment, then devoicing applies as well, dbeit vacuoudy. When competition arises between
processes, preference must be accorded to one or the other, as both cannot be satisfied
smultaneoudy. This observation follows from Huade s (1989: 34) statement:

Lat fina de silaba ... aparecen [sic] Unicamente con su propio sonido de oclusiva sorda en
pronunciacion fuerte o enfética. En la conversacion normal se reduce en estos casos auna d [our
[0] -- REM] sonoray fricativa.

24 Hualde (1989a: 35) specifically states that neutralization of the features [voice] and [cont] holds only
word-internally; at the end of an utterance, the underlying [-cont] features of unvoiced obstruents are
respected in the output: cénit = céni[t], not *céni[0]. Because they have no underlying specification
for [cont] (cf. Mascaré 1984), voiced obstruents may be realized as [+cont] or [-cont] in this position:
verdad - verda[d] OR verdag[0]. | believe that specified [cont] features are licensed by the right edge
of the prosodic word and are therefore subject to a special faithfulness provision. In the interest of
space, such provision will not be discussed in this study. Henceforth, all mention of “devoicing” will
refer only to word-internal obstruents.
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En unos hablantes hay claro predominio de la regla de ensordecimiento; en otros, la
regla de aamilacion en voz tiene aplicacion preponderante.

In the following section, Huade's dlam regarding stylistic control over these variable
processes will be formalized in a system of variably-ranked condraints. It will be maintained
that dl obgruents, regardless of underlying voicing, may be redized [+cont] in connected
gpoeech coda.  Additiondly, if a spesker favors voicing assmilation, the result is a partidly
assimilated segment - often with avoicing contour. If a speaker favors devoicing, then the result

isasegment which is[-voice] and free of voicing contour.

3.3.3 Devoicing

In many didects, such as Anddusian, coda obstruent voicing assmilation is in
competition with coda obstruent devoicing. Whereas voicing assmilation seeks to link a coda
consonant to the laryngeal node of a following consonant, devoicing works to neutrdize al coda
consonants in favor of the marking [-voice]. Data presented by Huade (1989a) indicate that
devoicing, like voicing assmilation, operates without reference to morpheme or word boundary

information (see 183).

(183) Coda obstruent devoicing (Hualde 1989 32-34)
adjunto gt]junto
digno di[k]no
obsoleto o[p]soleto

Agfa A[X]fa

195



verdad verda[d]
zgzag paforzz

smog smo[X]
Gorbachov  Gorbacholf]

Also like voicing assmilation, devoicing targets any coda continuant. If devoicing
aoplies, it affects the entire ssgment; i.e. there are no partialy devoiced outputs. The devoicing
rulein (184) follows Hualde's (1989a 36) formulation.

(184) Codaobstruent devoicing (insertion of feature [-voice]) (cf. Hualde 1989 36)
C] S

w
[
e T o

[-son] [-voice] (NOTE: If target segment is not already [-voice])

Because devoicing targets only coda obstruents, coda [-voice] obstruents frequently

dternate with onset [+voice] obstruents: cf. pared - [paréb.], but paredes - [paré.oes].

3.3.4 Condraning the coda

Before proceeding with an OT account of the variable interaction of voicing assmilation,

continuancy assmilation, and devoicing, | wish to draw attention to two congraints and their
motivation.

(185) *C/OBg+voice] “No coda [+voice] obstruents.”
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*C/OBg[-cont] “No coda[-cont] obstruents.”

The two condraints defined in (185) are responsible for coda devoicing and coda continuancy,
regpectively. The notation of these condraints, as well as their universd motivation, will be
briefly reviewed, and their relevance to the Spanish data will be established.

In order to explain the digtribution of certain segments in some syllable positions but not
others, Prince & Smolensky (1993: 88) envisoned two categories of postiona congraints, *P
(peak) and *M (margin). *P congraints ban segments from syllable peaks, and *M congraints
ban segments from syllable margins (i.e. onset or coda). A *P congraint and a*M congraint
presumably exist for every segment, with podtiona typologies emerging from the ranking of the
combined st of condraints. For example, if the congtraint *M/i (“/i/ may not occupy a syllable
margin”) isranked below MAX-1O in some language, then it is predicted that /i/ must be pushed
to a syllable margin - i.e. made a nonnuclear glide - rather than be ddeted. If MAX-10 ranks
below the condraint *P/a, then it is predicted that /@ may delete rather than be made
nonnuclear. Prince & Smolensky (1993) attributed discrepancies between onset and coda
segment inventories to the pogtion of *CobA and ONSET within the hierarchy of *P and *M
congraints.

Colina (1995 55) exploded the *M condraint family into *O (*Onset) and *C
(*Coda) subfamilies, in order to capture asymmetries in the onset and coda consonant
inventories for Spanish. Two of her proposed rankings are given in (186).

(186) Associationd congraints in Spanish (Colina 1995: 55)

a ONsET » *C/I,U

b. *Of1,U , ONSET » *INSERT FEAT

The rankings in (186) express the fact that the Spanish high vocoids /i/ and /u/ may
occupy a syllable coda (as glides [j] and [w] respectively) in order to satisfy ONSET, but may
not occupy a syllable onsat (as glides [j] and [w] respectively) to satisfy ONSET.  In sylldble
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onst, these vocoids are reinforced and acquire a nonunderlying feature (presumably [-cont)),
thus emerging as [j] and [g"], respectively, in this position. The ranking in (866a) dlows high
codaglidesasin rey [rg], but the ranking in (196b) bans onsat glides in favor of reinforced
onset sops, thus yema [yéma].

This type of analys's - in which specific segments or segment classes can be specificdly
banned from either onset or coda - has inevitably raised the question as to what other segmenta
material can be banned from these positions as well. Other studies, such as Goodman (1995),
have further “exploded” (subdivided) the * C condraint family into asmaler family of condraints
targeting individud didinctive festures. The primary argument is that if a segment may be
banned from a syllable position, then so may each of its composite features. Under such an
andysis, the ranking ONSET » *C/IU might be restated as ONSeT » *C/[+high], *C/[-low],
*Cl[+tensg], etc., with no loss of descriptive accuracy.

Ample evidence siggedts tha languages often do ban individua features from coda
position, and, by association, aso ban the segments which contain them. Two examples which
will be consdered here are drawn from German and Portuguese. Congder first the German

datain (187).

(187) German coda condition (Hall 1992: 53)

Dieb [di:p.] ‘thief’

Diebe [di:.ba.] ‘thieves

brav [bRaf.] ‘honest’
braver [bRa.vA.] ‘more honest’
Rad [Rat.] ‘whed’

Rades [Ra.dos] ‘whed- GEN-SG
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These data illustrate a process common to many languages, namely coda devoicing.
The underlying /b/ in the form Dieb is devoiced when it cannot be syllabified as a syllable onst;
note that in the plurd Diebe, such syllahification is possible, and devoicing does not occur. One

verson of the coda devoicing ruleisgivenin (188).

(188) German coda devoicing (Hall 1992: 53; cf. dso Vennemann 1972; Booij & Rubach
1987: 21; Rubach 1990: 80; and others)

[-sonorant] > [-voicel / ] s

This same rule can be formulated as a*C condraint on surface structure: *ClI[-

son,+voice], or dternatdy *C/OBg[+voicgl. In German, this condraint dominaes the

congraint IDENT [voice] categoricdly (i.e. in al speech styles) (see 199).

(189) Codaobstruent Devoicing in German: Dieb

/dib/| *C/OBg+voice] IDENT [voice]
a dib. *
= b. dip. *

Because dl condraints are present in dl language grammars, * C/OBg[+voice] is present
in the grammar of Peninsular Spanish as well. In Peninsular Spanish, however, it is not ranked
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categorically above IDENT [voice] asit isin German; rather it is ranked variably with respect to
this condraint. This means that speskers may devoice coda obstruents or represent them
fathfully to underlying voicing as an exercise of syligtic contral.

Now let uslook at a different type of coda condition in Brazilian Portuguese. The data
in (190) are English words as they are pronounced by native speskers of European and

Brazilian Portuguese, taken from Blanco (1980), a study on loanword phonology.

(190) Portuguese syllable codas (Blanco 1980)

Eur:  [bdr.dg] ‘board’
[Mo.p2.] ‘mop’ (Note: [9] represents a[-voice] central vowel.)
Brz [f.gi] ‘fog

[uds.td.ki.] ‘“Woodstock’
[ki".gis] ‘kings

Each of the English examples contains at least one coda consonant. In these pronunciations, the
solution for both the European and Brazilian Portuguese speakers is to epenthesize a vowd ([9]
in European, [i] in Brazilian) 0 as to avoid having a coda stop. Note that /r/ and /< - both
[+cont] - are acceptable codas and do not condition epenthesis.

In both European and Brazilian Portuguese, the stops /b, d, g, p, t, k/ are dl banned
from syllable coda The only consonants permitted in syllable coda are Ir, |, s, Z/ (cf.
Mascherpe 1970: 67; also Mira Anteus 1975, Mattoso Camara 1972, Giangola 1996). Those
excluded are dl [-cont]. These consonants can be banned as a class by the coda condition
congraint * C/OBg[-cont].

In Portuguese, * C/OBg[-cont] is categoricaly ranked above DerP-1O, thereby forcing
the insertion of epenthetic materia (see 191).

(191) Epenthesisin Portuguese: pronunciation of English fog (cf. Blanco 1980)
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*C/OBs
ffog/ [-cont] MAX-10 IDENT [cont] Der-10
a fog. *|
= b f5.g0. *
c. fo<g>. *|
d. foy. *|

In Peninsular Spanish, coda stops may be redlized as [+cont] in casud style, regardless
of underlying voicing (recal Navarro Tomés 1967 and Hudde 1989a). This varidble
digtribution suggests that * C/OBg[-cont] is an FC in Peninsular Spanish. The Spanish solution
to pressure from this congtraint is not epenthess; instead, coda stops are made [+cont]. This
option does not exist in Portuguese because the identity congtraint on continuancy, IDENT
[cont], ranks above Dep-10 in this language (see 191), thereby banning changes to the vaue
[cont] for the sake of coda condition satisfaction. In Peninsular Spanish, however, *C/OBY[-
cont] may rank either above or below IDENT [cont], depending on style. When it is ranked
above the IDENT condraint, al coda stops are redized [+cont]. When it is ranked below the
IDENT constraint, coda stops are retained as stops. 1n order to rule out epenthesis as a possible
solution, Der-10 categoricaly outranks both * C/OBS[-cont] and IDENT [cont].

In the following section, the condraints *C/OBg[+voice] and *C/OBg-cont] are
presented as FCs in Peninsular Spanish. It will be shown that a wide range of stylistic output
variants are dlowed by the interaction of these two condraints with other MARK and FAITH

congraints.

3.3.5 AnQOT Account
The necessxy condrants for voicing assmilation, devoicing, and continuancy

assmilation are presented in (192).
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(192) Condraint summary: voicing assmilation, devoicing, continuancy assmilaion

LICENSE-LARYNGEAL
“The laryngedl node of a coda consonant must be linked to a syllable onset.”

Requires the same type of “path” to a syllable onset as required by LIC-PLACE. (LIC-
LARYN)

CONT
“The vdue of the feature [cont] in voiced obstruents must agree with that of the
preceding segment.”

This congraint is modeed after Martinez-Gil’s (1997: 190) condraint SPIR, which
serves the same function.

IDENT [cont]
“Underlying vaues for [cont] may not change.”

Unvoiced obstruents are specified for [cont], whereas voiced ones are not. Therefore
dternations of the type /p/~[], /t/~[0], /k/~[X] congtitute IDENT [cont] violations, but
those of the type /b/~[f3], /d/~[d], and /g/~[y] do not.

OBg-cont]
“All obstruents are [-cont].”

Based on an observation made for Spanish by Martinez-Gil (1991: 543) which states
that [+sonorant] segments are generdly [+voice] and therefore [-sonorant] segments
are generdly [-voice]. This condraint targets all obstruents as a natura class, voiced
and unvoiced: [b, d, g, p, t, K]. A “redundancy condraint,” it serves to ensure that no
voiced obstruent is left without a[cont] festure in the output.

*C/OBg[-cont]
“Coda obstruents may not be [-cont].”

This condraint expresses the generdization - for some speech styles - that obstruent
continuancy is enforced syllablefindly, regardiess of underlying voicing: adquirir -
a[0]quirir; étnico > €6]nico. The same generdization does not hold for unvoiced
obgtruents syllable-initidly: arde - ar[d]e; but arte > *ar[0]e.

*C/OBg[+voice]
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“Coda obstruents may not be [+voice].”

Sets the default voicing value of syllable-find stops to negetive (cf. digno = di[x]no or
dternatively di[k]no). In direct competition with LC-LARYN, which seeks to maintain
voicing before avoiced onset.

The digtribution of stops and fricatives in Spanish is accounted for cross-gtyligticaly by
the congtraints IDENT [cont] and CONT. IDENT [cont] examines only those segments specified
for [cont], a class which includes unvoiced obstruents but not voiced ones. Therefore changes
from /p, t, k/ to [, O, X] congtitute IDENT [cont] violations, whereas changes from /b, d, ¢/ to
[B, 9, y] do not.

CONT examines voiced obstruents for their adherence to continuancy Spreading.
Because CONT affects only voiced obstruents, unvoiced obstruents are adtogether ignored in
evauation. Becausethey target discrete classes of segments, these two condraints are never in
competition, and their relative ranking isinggnificant in candidate evaluation.

The following OT andysis classfies the data into three stylidic types. Each category
may be characterized by the presence or aisence of voicing assmilation and/or devoicing.
Voicing assmilation may not occur in conjunction with devoicing, however, as these operations

are in opposition (see 193).

(193) Sylistic dassfications

Type 1: “All obstruents are [-cont].”

-assm,-devoi eg. di[g]no, o[b]tener, dt]nico
+assim, -devoi eg. di[g]no, o[b"tener, Et“nico
-assim,+devoi eg. di[k]no, o[p]tener, gt]nico

Type 2: “All [+voice] obstruents are [+cont] after [+cont].”

-assim,-devoi eg.  dy]no, o[f3]tener, gt]nico



+assim,-devoi eg.  di[y]no, o[p¥tener, tnico

-assim,+devoi eg.  di[x]no, o[p]tener, gt]nico

Type 3: “All [+voice] obstruents and coda [-voice] obstruents are [+cont] after

[+cont]
-assim,-devoi eg.  di[y]no, o[f]tener, g6]nico
+assim,-devoi eg. d[y]no, o[p¥tener, §06°nico
-assim,+devoi eg.  di[x]no, o[p]tener, gO]nico

This classfication supposes - perhaps incorrectly - that continuancy is the primary
syligtic correlate. In Type 1, al obstruents are [-cont]. In Type 2, [+voice] obstruents are
[+cont], but [-voice] obstruents are [-cont]. In Type 3, al obstruents are [+cont], regardless of

voicing (see 194).

(194) Vauesfor [cont] of obstruents in three speech types

[+voice] [-voice]
Typel - -
Type?2 + -
Type3 + +

Within each speech type, obstruents may additiondly assmilate or devoice (but not
necessarily both, as these processes are potentialy in opposition). Alternately, they may fail to
assmilate or devoice, in which case they are redized fathfully to their underlying voicing, free of

voicing contours.



3351 Typel

In Type 1, dl obstruents are realized as [-cont]. To congrain the vaue of the feature
[cont] in the output, we begin with four condraints CONT, OBg[-cont], IDENT [voice], and
IDENT [cont]. CONT is active only in environments preceded by a segment specified for [cont].
In other positions, such as phrase-initidly, there is no preceding segment to spreed its feature
[cont]. In such cases, the [-cont] alophone is enforced by OBg[-cont], which is ranked high.
This same congraint ensures that every voiced obstruent surfaces with a specification for [cont];
the defauilt festure vaue is minus.

OBg-cont] competes with GONT insofar as GONT produces voiced continuants and
OBg-cont] produces voiced stops. How such competition is resolved is determined by the
relaive ranking of these condraints. In Type 1 speech, which is characterized by [-cont]

obstruents, OBg[-cont] must dominate CONT, as shown in (195).

(195) Typel: digno

/digno/ OBs[-cont] CONT
= a dig.no. *
b. diy.no. *|

Other candidates, which satisfy CONT but display voicing unfaithfulness, violate IDENT
[voice], which must rank above CONT in the Type 1 ranking (see 196).

(196) Typel: digno



Idignol

OBs [-cont]

IDENT [Vvoice]

CONT

= a dig.no.

b. diy.no.

*|

c. dik.no.

d. dix.no.

*|

Because [+voice] obstruents are unspecified for the feature [cont] underlyingly, they are

made [+cont] a no expense. The [-voice] obstruents are [-cont] underlyingly.

peech, these obstruents satisfy both (Bg[-cont] and IDENT [cont].

blocked by the congraint * CoMP-SEG, which may rank above or below LIC-LARYN, but not

above IDENT [voicg]. If *ComP-SEG were to rank above IDENT [voicg], then totaly voicing

assimilation would be permitted. Note that the [-voice] obstruent /t/ in étnico is of no interest to

CoNT, which monitors only obstruents which are [+voice]. The only condraint violated by the

optima candidate in tableau (197) is LIC-LARYN.

(197) Typel: énico

/&niko/

OBs [-cont]

IDENT [voice]

*COMP-SEG

LIC-LARYN

= g é.ni.ko.

b. é.niko.

c. éd.ni.ko.

d. é0°.niko.

*|

e. é0.ni.ko.

*|

f. é0.ni.ko.

*|

In Type 1

Voicing contours are




In order for voicing assmilation to be alowed in Largo speech, LICLARYN must
dominate IDENT [voiceg]. This ranking ensures that the laryngedl node of a coda consonant is
parsed by a syllable onset. Because voicing assmilation is only partid, it is maintained that the
FC * CoMP-SEG ranks below both IDENT [voice] and LICLARYN, and that the ranking IDENT

[voice] » LICLARYN isinvarigble (198).

(198) Type 1 (with voicing assmilation): étnico

/éniko/ | OBs[-cont] | IDENT [voice] | LIC-LARYN | *COMP-SEG

=" g é.ni.ko. *
b. & ni.ko. *
c. éd.ni.ko.
d. é0°.niko. *|
e. &d.ni.ko. *|
f. é0.ni.ko. *1
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Devoicing is achieved by ranking *C/OBg+voice] above IDENT [voice]. Because
devoicing is variable, it is argued that * C/OBg[+voice] is an FC in this didect. Ranked above
IDENT [voice], devoicing is ensured. Ranked below, underlying voice specifications are

respected (199).

(199) Type 1 (with devoicing): digno

*C/OBS ‘ IDENT

/digno/ | OBS[-cont] [+voice] [voice] ‘ LIC-LARYN

a. dig.no.

b. diy.no. *|

= ¢. dik.no.

d. dix.no. *|
e. dix'.no. *|
f. dik®.no.

3352 Type 2

In the present andyss, Type 2 speech is characterized by the presence of voiced
[+cont] obstruents. In Type 1, al obstruents were uniformly redlized [-cont] by the congraint
OBg[-cont], which ranked above both IDENT [cont] and CONT. In Type 2, OBg[-cont] ranks
below IDENT [cont] and CONT. As a result, [+voice] obstruents are realized [+cont], and [-

voice] obgtruents remain faithful to their underlying specification  [-cont] (see 200 and 201).

(200) Type2: obtener

/obtener/ || IDENT [voice] CONT OBS [-cont]




a ob.te.nér.

b. of}.tenér.

C. od.te.nér.

*|

d. op.tenér.

*|

(201) Type2:étnico

/é&niko/

IDENT [voice]

IDENT [cont]

OBs [-cont]

=

a. ét.ni.ko.

b. é0.ni.ko.

c. é0.ni.ko.

*|

d. éd.ni.ko.

*|

Voicing assmilation and devoicing are achieved in Type 2 usng the same FC

movements as in Type 1 speech. Voicing assmilation is accomplished by ranking the FC

*COMP-SEG bdow LICLARYN.

devoicing (see 202 and 203).

(202) Type 2 (with voicing assmilation): obtener

The ranking *C/OBg[+voice] » IDENT [voice] effects

IDENT OBs Lic-
/obtener/ || [voice] CONT
a. ob.tenér. *
b. of}.tenér.

* COMP- ‘




C. 0d.tenér. *

d. op.tenér. *1

e. ob’tené.

=f, oplte.ndr.

(203) Type 2 (with devoicing): obtener

IDENT
[voice]

*C/OBs
/obtener/ || [+voice]

a ob.tenér. *|

b. of.te.nér. *

= c. of.tenér.

d. op.tenér.

e. ob’.tenér. *

f. op’.tenér. *1
3353 Type3

As shown earlier, Type 3 speech is characterized by the redization of dl [+voice]

obstruents and coda [-voice] obstruents as [+cont]. In Type 2, [+cont] assimilation to [+voice]

obstruents is enforced by the congtraint CONT.  This same congraint, however, disregards any

segment which is not [+voice] underlyingly. For this reason, the [-voice] obstruents are left [-

cont] in Type 2.

In Type 3, the effect of CONT is supplemented by an FC referred to here as *C/OBg[-

cont]. Recdl from the discussion of the coda condition in Portuguese that this MARK condraint

ensures that al coda obstruents, regardless of voicing heritage, are redlized [+cont]. It isin

conflict with IDENT [cont] and OBg-cont], and in Type 3 must outrank both of these
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congraints. In order to account for the fact that the redlization of [-voice] obstruents as

[+cont] varies according to style, it ismaintained that *C/OBS  [-cont] isan FC (see 204).

(204) Type3: étnico

IDENT | *C/OBS
/éniko/ | [voice] | [-cont]

Lic-
LARYN

* COMP-
SEG

OBs
[-cont]

IDENT
[cont]

a ét.ni.ko. *1

b. é.niko.

*|

c. éd.ni.ko. *|

d. é0°.niko.

e é0.ni.ko. *|

= f. €0.ni.ko.

In Type 3, voicing assmilaion and devoicing are achieved as in Largo and Andante,
respectively, by promoting LICLARYN above * COMP-SEG, and *C/OBg[+voice] above IDENT

[voice] (see 205 and 206).

(205) Type 3 (with voicing assmilation): étnico

IDENT | *C/OBS | IDENT | OBS Lic- | *ComP-
/énikol || [voice] | [-cont] | [cont] | [-cont] | LARYN SEG
a é.ni.ko.
b. & ni.ko.
c. éd.niko.| *!
= d. €0°.ni.ko.
e. &d.ni.ko. *
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f. €0.ni ko. * * *1 -\

(206) Type 3 (with devoicing): obtener

Lic-
LARYN

OBs
[-cont]

*C/OBs
[-cont]

IDENT
[voice]

*C/OBSs
/obtener/ || [+voice]

CONT

a ob.tenér. *1

b. of.te.nér. *|

= c. of.tenér.

d. op.tenér.
e. ob’tenér. *
f. opltend. *|

The putative rankings for the three speech Types are provided in (207) and (208).
Mainly for ease of expodgtion, it has been maintained that the styles differ in ther handling of
obstruents and the assgnment of the feature [+cont] (recal diagram 194). The other processes,
which include voicing assmilation and devoicing, are shown without style association, dthough it
is understood that these are connected speech processes are more likely to occur in Andante

and Allegretto than in Largo syle.

(207) Main vaiable rankings

a Typel All obstruents are [-cont] in al contexts.
OBg[-cont] » CONT, IDENT [cont]
b. Type 2 All [+voice] obstruents are [+cont] after [+cont].

CONT » OBg[-cont] , * C/OBg[-cont]
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C. Type3 All [+voice] obstruents and coda [-voice] obstruents are
[+cont].

*C/OBg[-cont] » CONT, IDENT [cont], OBS[-cont]

(208) Other gylidtic rankings
a No voicing assmilation, no devoicing

Obstruents do not assmilate [voice].
Obstruents are redized fathfully to underlying [voice].

IDENT [voiceg] » *C/OBg+voice] , LICLARYN
b. Voicing assmilation but not devoicing
All obstruents (partidly) assmilate [voice] of following C.

IDENT [voice] » *C/OBg+voice] » LICLARYN » * COMP-SEG

C. Devoicing but not voicing assmilaion
All coda obstruents are [-voice].

*C/OBg[+voice] » IDENT [voice]

Although the FCsin question may occupy other positions in the hierarchy, it is assumed
that FCs do not float to postions in which they do not effect a distinct output. Thus, if the
requirement is for *C/OBg[-cont] to dominate IDENT [cont], CONT, and OBg-cont] in
order for coda continuancy assmilation to be mandated, then it is assumed that * C/OBS[-cont]
does not float any higher than the lowest ranking position necessary to satisfy this requirement.
Likewise, it does not occupy a ranking position any lower than necessary to produce dl the
attested outputs. In (209), the minimum flotation range of the three FCs rdative to the fully
ranked congraintsis represented following Reynolds' (1994) schematic modd.
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(209) FC ranges. *C/OBg[+voice], * C/OBg-cont], OBg[-cont], * COMP-SEG

.....xC/OBg+voice].....|
..... *C/OBg-cont].......
ceeer...OBg[-CONL]..........
......... *COMP-SEG............
»  IDENT [voicg] »  IDENT [cont] » LIGLARYN »
CONT

In this section it was demondrated that the FC modd is well suited to account for
variable voicing assmilation, continuancy assmilation, and obstruent devoicing. In addition, the
mode alows these three processes to be handled independently as well as interactively.
Mascard's (1984) andysis of [+voice] obstruents underspecified for [cont] in Spanish was
incorporated directly into the present theory, without revison or loss of descriptive accuracy to

ether theory.

34  Agiration

In the preceding section, tenson between voicing faithfulness and voicing assmilaion
was investigated for the Spanish obstruents /b, d, g, p, t, k/. Coda /g was not a focus of the
discusson, adthough /9 certainly satisfies the Structurd description of each of the rules presented
(/4, like /b, d, ¢/, is [-sonorant]) and may therefore be classfied as an obstruent. As such, in

Andante and Allegretto style it undergoes partia voicing assmilation just as one would expect.

(210) Patid voicing assmilation: mismo (Harris 1969: 8)
Largo [mismo]

Andante [mis'mo]
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Allegretto [mis'mo]

When voicing assmilaion occurs in a didect of Spanish, it usudly follows the partid
pattern illustrated in (210). However, assmilation of coda /s does not occur in dl diaects. In
many didects, assmilation of coda /9 is suppressed in favor of an dtogether different process:
aspiration. In amplest terms, an aspirated /9 is redized as [h]. Some examples of aspiration
from Coria Spanish (southern Spain) are provided in (211).

(211) Agpiration of /9 in Coria Spanish (Cummins 1974: 75-76)

avispa avi[h]pa
escuela ghjcuda
puesta puelh]ta

The context for aspiration in a vast mgority of didects is syllable coda. One possble
datement of the aspiration rule is as a ample subgtitution of /¢ for [h], in a syllable “rhyme” or

coda.

(212) Agpiration rule (Harris 1991a: 182)
s> h/
R

Although adequate, rule (212) presents aspiration as an arbitrary substitution of one set
of features (those of [g]) for another (those of [h]). Why should an unvoiced corond fricative
be replaced by a glottal one? Linear studies of aspiration, such as Guitart (1976), were hard-
pressed to identify any difference between [ and [h] in terms of articulatory complexity,
because [g] was generdly held to be the least marked continuant crosslinguidticaly (cf.
Chomsky & Hale 1968). As a result, Guitart's approach to aspiration data for Havana
Spanish in hislandmark study of segmental markedness was quite tentative:

215



Segmentdly, [/9] is no more complex than any other nonsyllabic segment, eg. it isno
more complex than /p, t, k, n/, which dong with /¢ are the least complex nonsyllabics,
... Why, then, should /9 be replaced in syllable- and word-find podtion by a segment
that is perceptudly inferior, i.e. more marked? For [h] is not as noisy as [g], not as
intense, etc. (73-74).

His proposad solution, dthough sketchy, was in fact directly in line with the now well-
accepted autosegmenta andysis:

Perhgpsit could be argued that [h] is less complex, i.e. more naturd, than ether [s] or
[f] from a physologicd point of view. In the firgt place, one would think of the greater
noise intengty of both [g] and [f] visavis [h] is the product of a relaively greater
degree of articulatory effort. Secondly, it seems that the production of ether [s] or [f] is
mechanicaly a more complex process than that of [h], for in the Stridents there is an
additiona obgtacle involved: the lower teeth in [g] (in addition to the congtriction made
by the tongue) and the upper teeth in [f]... (74) .

Goldsmith (1979), one of the fird mgor autossgmenta dudies of aspiration,
assmilation, and positiond neutrdization in Spanish, formdizes this very point. Appeding to the
nodular structure of /9, Goldsmith describes /g-aspiration not as an inexplicable feature
subdtitution, but rather as place node ddinking. His origind autosegmenta formulation of
aspiration isshown in (213).

(213) Agpiration (Goldsmith 1979: 8)

ord tier: [+corond] $
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This formulation makes a sgnificant generdization, one which embodies the descriptive
elegance of autosegmenta phonology as well as the essence of Guitart’ s origind proposd. Rule
(213) targets not the segment but rather a subsegment thereof: the [corona] place node.
Deletion of this feature leaves only the larynged fegtures of the segment, which occupy a
separe tier from the ord tier. The result of the rule is a “placeless’ fricative, a specification
conggtent with [h]. In support of his andyss, Goldamith offers the following argument:

...[T]here is no clue as to why the change is from s to h rather than z, say, or t, or any
relatively common segment. | should like to say that the eement which the underlying s
becomes is not one specifically marked as having a wide open ora gesture; rather ...
we should say that the ‘[h] is Smply the feature of voicdess glotta friction and [we
should] leave the other nonsgnificant features unspecified’ (7).

Huade' s (1989%a 38) formulation of aspiration as adelinking ruleis shown in (214).

(214) Agpiration (ddinking of place node) (cf. Huade 1989a: 38)

Cls
®
L SL
[-voice] _P_ [+cont]
[coronal]

In rule (214), a segment which is [+corond, -voice, +continuant] delinks its

suprdarynged node (SL). Structura dependents of this node include the place node (P) and
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the manner feature [+cont]. Without its place node, the resulting segment is marked Smply as a

voicdesslarynged continuant; this is the specification for [h].25

3.4.1 Someaspirdion varieties

The process of /9 aspiration and deetion discussed in this section is generdly
consdered typicd of southern Spain (Andaucia) and the coastd regions of Latin America.
Many varieties of aspiration are found across the range of didects. In Peninsular Spanish,
agpiration has three main manifestations. In addition to involving the ddinking of a coda /9
place feature (as is the case in Coria Spanish, see 211), it is possible for aspiration to entall
gemindion, and even a combination of aspiration and gemination. Alzar (1955: 291) provides

examples of these three types, dl of which can be heard in centra Spain (see 215).

(215) Three aspiration varieties in Peninsular Spanish (Alzar 1955 291; cf. dso Huadde

1989%a: 39)
los pies dostoros las casas
A lo[h] pielh] do[h] toro[h] lg[h] casqh]
lo[™] pih] do[™] toro[h] la"™] casah]
C lo[p] pigh] do[t] toro[h] lg[K] casah

25 Hualde (1989a) and Lipski (1986) both note that in dialects which distinguish between two unvoiced
coronal fricatives, such as Castilian, both fricatives may undergo aspiration in syllable coda; thus diez
-> dig[0] without aspiration, die[h] with aspiration (Hualde 1989a: 38). Hualde claims that in his native
Peninsular dialect, the unvoiced velar fricative /x/ also participates in aspiration syllable-finaly; thus
reloj - relo[h]. For further discussion of /s/-aspiration in Spanish, the reader is directed to Ma &
Herasmchuk (1971); Cedergren (1973); Goldsmith (1979); Poplack (1980); Terrell (1981); Lipski (1986);
Hualde (1989a; 1991); Harris (1991); Widdison (1997); and others.
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In Variety A, typicd of Coria, aspiration occurs following rule (214), and no further
rues goply. Vaiety B, which is the common mode of aspiration in Clllar Baza, is a
combination of aspiration and suprdarynged assmilation. Vaiety C, which is head
gporadicdly in Clllar Baza, is not aspiration at dl, but rather total assmilation (gemination) of
the /9 to the following consonant.

Huade (1989a) suggests that the phonetic [ in Variety B is the result of a voicing
contour on the preceding vowd, rather than the result of a place contour on the consonant

[s]. Diagram (216) shows the rule responsible for this effect.

(216) Agpiration (after Hualde 1989a 42; cf. dso Huade 1989b: 188)

V C C
® ® ®
L L N L
[+voice] [-voice]l” .. [-voice]
7 [arl dmt] /\\\\
SL a b SL

(a b, or aand b)

Rule (216) actualy incorporates two rules which may occur separately or in
combination. In ether instance, a coda /9 (coda position can be surmised phonotacticaly and
need not be expressed in the rule) acquires the suprdarynged node of an adjacent segment,
ether avowd to the left or a consonant to theright. If it acquires the supraarynged node of the
vowe to its left, the result is[h]. Thisisthe casein lo[h] pigh] (Variety A). If it acquires the
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suprdarynged node of the consonant to its right, the result is a geminate: |o[p] pig[h] (Variety
C). If it acquires suprdaryngeal nodes from both adjacent segments, the result is a preaspirated

consonant which has assmilated the suprdarynged node of the following consonant: 10[™]
pigh] (Variety B).

3.4.2 Which feature getsleft?

Goldsmith’'s (1979) analysis formdizes aspiration as a structure delinking operetion, i.e.
one in which feature structure is excluded in the phonetic redization of the segment (recdl rule
213). The logicad concluson, then, is tha aspiration is not a feature subdtitution, but rather a
process of structurd smplification. The phonetic output [h] is“smpler” than the input segment
/9 because it has less Sructure: specificdly, /s has a place node, and [h] does not. This
gpproach to the problem alows[h] to be formalized as less marked than /<.

Inaseries of instrumenta studies, Widdison (1997) discovered that the perceptua cue
for /9 was physicaly present in both unaspirated and aspirated words. In words which contain
a phonetic /4, this segment is preceded by glotta widening which dightly overlgps the
articulation of the preceding vowe. In words which contain an aspirated /9, glotta widening is
preserved in absence of the phonetic [9].

The glotta widening is an acoustic subcomponent of the /9 gesture which becomes

acoudticaly sdient only if the corond condriction is removed by aspiration, as Widdison clams:

The key point is that the aspiration accompanies afully specified /s/ and reassociation of
[h] with the previous vowd occurs not as a stage of production, but as an error in

perception (259).

What is the acoudticdly sdient feature underlying both /9 and //? One shared naturd

class is [+continuant], but vowels are part of this class dso. Given Widdison's observations



about the overlap of aspiration on the preceding vowd, it does not follow that aspiration could
be merely the superimposition of one feature [+continuant] upon ancther.

It cannot be the feature [strident], because /9 is [+drident] and [h] is [-strident] (cf.
Durand 1990: 57).

The feature associated with aspiration, shared by /9 and /H/, is [+spread glottig]
(henceforth [+SG]), an articulator feature dependent of the larynged node. Kenstowicz (1994:
39) identifies this feature as the one associated with aspiration of voiceess stops in English, thus
the aspirated [p"] in English pin is [+SG] but the unaspirated [p] in spin is[-SG]. Kenstowicz
indicates that the feature [+SG] represents the widest possible aperture of the glottis, and is
typicaly associated with consonants, but not vowels.

The phasing of this feature can be represented using phase-window graphics (cf.
Browman & Goldstein 1990). Figure (217) shows the orchestration of gestures in unaspirated
pesco, i.e. [pesko]. Figure (218) shows the orchestration of gestures in aspirated pesco, i.e.
[pehko]. Both graphics follow essentidly from Widdison's (1997) discussion.

(217) Speech score: unaspirated pesco [pesko]

Tier Gesturd Score

Lips
Tongue Tip
Tongue Body

Glottis [+SC]
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(218) Speech score: aspirated pesco [pehko]

Tier Gesturd Score

Lips
Tongue Tip
Tongue Body

Glottis [+SC]

In (217), the [+SG] gesture is coordinated with the tongue tip gesture /<. In (218), the
tongue tip gesture /< is no longer present, yet the [+SG] gesture is retained.  In both instances,
inexact phasing of the tongue tip and glottal gestures produces a perceived [SG] contour on the
preceding vowel. Déetion of /9 entails deletion of the corond place node as well as the manner
feature [+<trident], but the feature [+SG] is retained.

3.4.3 AnQOT account

This anadlyss will focus on the three aspiration varieties attested in Peninsular Spanish,
specificdly those of Coria and Clllar Baza (cf. 215). Representative data are organized in
(219). Primary data sources include Alzar (1955) for centrd Peninsular Spanish, Salvador



(1958) for Cullar Baza, and Cummins (1974) for Coria. Huade (1989a) and (1989b) contain

discussions of these same datain a generative framework.

(219) Peninsular Spanish aspiration data (Huade 1989 39; cf. Alzar 1955: 291; Salvador

1958: 223; Cummins 1974: 75-76; Martinez-Gil 1991: 558)

obispo
susto
mosca
esfera
mismo
ida

asno

A
obi[h]po
su[h]to
mo[h]ca
ghljfera
mi[hjmo
i[h]la
ghjno

B
obi["”]po
a["|to
mo[™]ca
e"|fera
m[m]mo
i[l]la
anjno

C
obi[p]po
u[t]to
mo[k]ca
gf]fera
mi[m]mo
ifl]la
gnjno

The last three data in (219) provide convincing evidence that Variety B assmilaion is

not tota, but rather of the suprdarynged node. Because only the supraarynged node is spread

(recdl 216), the underlying [-voice] feature of /9 is retained, resulting in a [-voice] segment

[m, 1, n], but not atrue geminate.

In this andlyss, it will be shown that the three didectd varieties may be described in

terms of variable condraint rankings. The sdlection of [h] as the output of /9 is determined by

the interaction of four MARK congtraints. * C/[+strident], *C/[+SG], Lc-RooT, and HAVE-

PLACE; and four FAITH condraints: IDENT [strident], IDENT [SG], Der-PLACE, and DEP-LINK.

These congtraints are reviewed in (220).

223



(220) Condraintsinvolved in /g-aspiration

*C/[+<trident]
“No coda [+strident] segments.”

This condraint bans any [+dtrident] segment from coda position.  In nonaspirating
didects, such as those of the highland Andes, Mexico City, and Cadtille, * C/[+strident]
is dominated by IDENT [dtrident], and coda dridents are permitted.  In aspirating
didects, *C/[+dtrident] may dominate IDENT [strident], thereby banning such segments
from coda position. (*C/[+strid])

*CI[+SG]
“No coda [+SG] segments.”

Like *C/[+drid], this condraint bans any segment bearing the feature [+SG] from
gyllable coda. While *C/[+dtrid] notices only [9], *C/[+SG] is sengtive to both [s] and
[h].

Lic-ROOT
“Coda consonants are licensed by an onset root node.”

There are two types of /g-assamilation which coincide with aspiration (see figure 239).
In Variety B, assmilation is incomplete, because voice features are excluded; cf. mismo
- mi[m]mo rather than mifm]mo (Martinez-Gil 1991: 558). This effect is achieved by
ranking IDENT [SG] » *m[+SG]. In Vaiety C, assmilation is total, and the feature
[SG] isforcibly unparsed: mismo = mi[m|mo. This effect is achieved by the ranking
*M[+SG] » IDENT [SG]. Lic-RooT isitsdf ranked low in the hierarchy, and acts only
as atiebreaker.

IDENT [strident]
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“The vadue of [strident] may not change.”

This congraint monitors fathfulness of the feature [strident] on segments specified for
thisfeature, specificdly /9. (IDENT [strid])

IDENT [spread glottig]
“The vaue of [spread glottis] may not change.”

Bans changes to the feature [spread glottig], born underlyingly by /9 and dl unvoiced
fricatives, including [h]. (IDENT [SG])

DeP-PLACE
“No place node insertion.”

Unlike IDENT [place], which ensures that underlying place nodes do not change, Dep-
PLACE monitors surface place nodes for faithfulness to their input correspondents. Asa
result, DepP-PLACE is violated by any place node change. However, the deletion of a
place node, as occursin Variety A aspiration (/S [h]), does not violate DeP-PLACE.

HAVE-PLACE (cf. 1t6, Mester & Padgett 1994)
“No placeless segments.”

DEP-LINK
“No nonunderlying structurdl association lines”

In the following OT andyss, the MARK congtraints * C/[+gtrid], * C/[+SG], and HAVE-

PLACE are FCs. The ranking of these three congraints relative to the FAITH congtraints IDENT

[strid], IDENT [SG], DeP-PLACE, and DeP-LINK, which are fixed, determines the range of

output redlizations of coda/s. Note that Lic-RooT, aMARK condraint, isfixed.

The congraints IDENT [drid] and *C/[+dtrid] are in competition. As an FC,

*C/[+grid] may rank either above or below IDENT [drid]. The ranking IDENT [strid] »

*C/[+drid] enforces feature fathfulness and is the ranking associated with Largo style. The

ranking * C/[+strid] » IDENT [strid] bans any [+<trident] segment from coda position (see 221
and 222).
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(221) Largo (VaieiesA, B, C): susto

/susto/ IDENT [dtrid] *C/[+strid]
= a. susto. *
b. sih.to. *|

(222) Allegretto (Variety A): susto

/susto/ *Cl[+strid] IDENT [strid]
a sisto. *1
= b. sih.to. *

In tableau (222), which shows candidate evauation for Allegretto, candidate (b) is not
the only possible candidate which satisfies *C/[+dtrid].  The replacement of coda /s by any
other [-strident] segment would satisfy *C/[+dtrid] and therefore be a possible output.
However, the only dternate to [g] in this pogtion is [h], indicating that IDENT [SG] dominates
*C/[+drid].  This ranking states that the underlying [+SG] festure must be retained, and

prohibits the gratuitous substitution of some other [-strid] segment, such as|t] or [p] (see 223).
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(223) Allegretto (Variety A): susto

IDENT
/susto/ || IDENT [SG] | *C/[+SG] | *C/[+strid] [strid]

a. slsto. * *

= b, gih.to. * *
c. slt.to. *
d. sip.to. *|

The retention of [+SG] a some other point of articulation, such as /f/, violates *C/[+4trid] as
well as DEP-PLACE (see 224 and 225).

(224) Largo (VarietiesA, B, C): susto

IDENT IDENT Dep-
Jsustol | [SG] | *CI+SG] | [srid] | *Cl+srid] | PLace

= g slsto.

b. sih.to.

c. dif.to.

d. sit.to. *|

e. sUb.to
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(225) Allegretto (Variety A): susto

/susto/

IDENT
[SG]

a slsto.

b. sth.to.

c. sif.to.

d. sit.to.

*|

e suo.to.

IDENT

o |

It must be assumed in Largo and Allegretto that MaX-10 dominates both * C/[+strid]
and IDENT [strid]; otherwise coda [+strident] segments are subject to deletion rather than

aspiration (see 226).

(226) Allegretto (Variety A): susto

228

IDENT IDENT
/susto/ | MAX-10 [SG] | *C/[+SG] | *Cl[+strid] [strid]
a. susto. * *|
= b, sOh.to. * *
c. sut.to.
d. su<s>.to. *




In dl Varieties, LIC-RoOOT ranks below IDENT [strid] and Der-PLACE. In (227), LiC-

ROOT isinactive on the candidate .

(227) Allegretto (Variety A): susto

IDENT *C/ IDENT DEepP- Lic-
Jsusto/ | [SG] | *C/[+SG] | [+strid] | [strid] | PLACE RooTt

a. slsto. * *|
= b, gihto. * * *
c. sit.to. *|
d. sif.to.
e. sub.to.

The congraint rankings examined so far in the above tableaux (221)-(227) represent a
Vaiety A didect (cf. 215). In this didect class, aspiration occurs without concomitant
gemination; thus the assimilated candidates [s0™.to.] and [siit.to] are banned (see 228). In
evaluation, the candidate [si™.to.] is tied with [sUh.to.] for satisfaction of IDENT [strid] because
both retain this feature, but DEP-LINK Serves as a tiebreaker and forces [si™.to] to be rejected.
The candidate [slit.to.], as we have already seen, is suppressed because it violates IDENT [SG]
(see 228).

(228) Allegretto (Variety A): susto

*C/
[+SC]

*C/
[+strid]

IDENT | DeP- | Lic- | Dep-
[strid] | PLACE | ROOT | LINK

IDENT
Jsustol | [SG




a slsto.

= b, suh.to.

c. dt.to. *|

d. si™to.

If Variety A is characterized by the low ranking of * C/[+gtrid] and *C/[+SG] reldive to
the faithfulness congraints DENT [SG] and IDENT [dirid], then Varieties B and C may be
characterized by the reversa of these same rankings. However, tableau (229) shows that the
mere reversd of these two condraints is insufficient to sdlect the desired Variety B or C
candidiates.

(229) Allegretto (Variety B): susto

IDENT *C/ *C/ IDENT Lic-
/susto/ | [SG] [+SG] [+strid] Root

Der-
LINK

a slsto.

= b, sdh.to.

c. dlit.to. *1

® d. si™to.

This problem may be solved by the intervention of HAVE-PLACE, which requires thet dl
segments have place nodes, effectively banning dl [h]. If HAVE-PLACE is ranked above Dep-
LINK, then the desired Variety B candidate is selected (see 230).



(230) Allegretto (Variety B): susto (revised)

IDENT | *C/ *C/ IDENT Lic- HAVE- | DEP-

/sugto/ | [SG] | [+SG] | [+strid] | [strid] | RooT | PLACE

LINK

a slsto. *

b. sth.to.

c. sit.to. *|

© d. si"to.

In Variety A, the ranking of HAVE-PLACE and DeP-LINK is reversed so as to enable

the optima candidate [mih.mo.] (see 231).

(231) Allegretto (Variety A): susto (revised)

HAVE-
PLACE

Der-
LINK

IDENT *C/ *C/ IDENT | LiC-
Jsugto/ | [SG] | [+SG] | [+rid] | [strid] | RooT

a sisto. *

= b, sih.to.

c. dt.to. *|

d. si™to.
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In order for gemination to be enforced (Variety C), all coda [+SG] segments must be
uniformly banned. However, there is no way to suppress desired candidate (231d) (which
contains a coda [+SG| feature) in favor of (231c) (which does not) using only the five
condraints on hand. One solution is to invoke the FC *C/[+SG] which, like the FC
*C/[+4trid], bans a specificadly-valued didtinctive feature from syllable coda. Ranked above
IDENT [SG], *C/[+SG] commands the subdtitution of a [-SG] segment in dl syllable coda
positions (see 232).

(232) Allegretto (Variety C): susto

‘ IDENT ‘ *C/ ‘ IDENT ‘
/sugto/ | *C/[+SG] [SG] [+strid] [strid] DeP-LINK
a susto. *1
b. sih.to. *
= ¢ siio
d. si"to. x|
e. suf.to. *1
f. s06.to. *|

The segment chosen as the output of /9 in this ingtance is not arbitrary; rather, it is a
geminate consonant. Everything ese being equd, the identity of the output segment is sdlected
by Lic-RooT, which acts as a tiebresker among any number of candidates which satisfy
*CI[+SG] (see 233).
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(233) Allegretto (Variety C): susto

*C/
[+strid]

Dep-
LINK

HAVE-
PLACE

Lic-
RooTt

*Cl/
[susto/ | [+SG]

IDENT

[strid]

IDENT
[SG]

a sisto. *|

b. sih.to. *|

= c. dgt.to.

d si™to.| *!

e. sif.to. *
f. siB.to.| *!
g. suk.to.
h. sup.to.

If *C/[+SG] is ranked below IDENT [SG], then the preaspirated (Variety B) variant is
indicated (see 234).

(234) Allegretto (Variety B): susto

IDENT *C/ *C/ IDENT | Lic- | HAVE- | DeP-
/sugo/ | [SG] | [+SG] | [+dtrid] PLACE | LINK
a slisto. * *|
b. sih.to. *




c. git.to. *|

= d. si™to.

e gifto.

f. s00.to.

g. suk.to. *|

This OT andyds of aspiration makes use of three FCs. *C/[+gtrid], *C/[+SG], and
HAVE-PLACE. The firg two congraints ban specific vaues of specific digtinctive features from
gyllable coda. HAVE-PLACE requires that segments have place nodes. Ranked above Dep-
LINK, assmilation isenforced. Ranked below, placdess [h] is dlowed.

Details of variation with regard to aspiration are determined by the ranking of these FCs
- which are MARK condtraints - to the FAITH constraints IDENT [strid], IDENT [SG], Dep-
LINK, and Der-PLACE.

To summarize the principle rankings required to account for the three didectd varieties
of aspiration, putative hierarchies are provided in figure (235).

(235) Putative congraint hierarchies. /9-aspiraion

a VaidiesA,B,C: Lago
modd: susto 2> [sUs.to.]
*Cl[+strid]
*CI[+SG]
HAVE-PLACE

MAX-10 » IDENT [SG] » IDENT [strid] » DEP-PLACE » LIC-ROOT » DEP-LINK

b. Vaiety A: Allegretto
modd: susto = [sih.to.]

*C/[+strid]
*CI[+SG]
HAVE-PLACE

M

MAX-10 » IDENT [SG] » IDENT [strid] » DeP-PLACE »LIC-ROOT » DEP-LINK



C. Vaiey B: Allegretto
modd: susto > [st't.to]

*C/[+SG]
*C/[+strid]
l HAVE-PLACE

MAX-10 » IDENT [SG] » IDENT [strid] » DeP-PLACE » LIC-ROOT »DEP-LINK

d. Vaigy C: Allegretto
modd: susto > [s(t.to.]

*CJ[+SG]
*Cl[+strid]
l l HAVE-PLACE

MAX-10 » IDENT [SG] » IDENT [strid] » DEP-PLACE » LIC-ROOT »DEP-LINK

The putative rankings in (235) may be combined into a single diagram, with the three
FCs specidly marked, dong with their minimum range of flotation within the hierarchy (see
236).

(236) Fully and partidly ranked congtraints in /9/-aspiration

| *Cl[+strid]...
. *CI[+SG]...
...HAVE-PLC....

MAX-10 » IDENT [SG] » IDENT [strid] » DEP-PLACE » LIC-ROOT » DEP-LINK »
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35  Summay

In this chapter | goplied the FC theory of variaion to severa phonological processes
which affect consonants. The firgt process, nasal and latera place assmilation, was atributed to
the interaction of the congtraint LIC-PLACE with IDENT [place]. LIC-PLACE ensures that coda
consonants are licensed by the place node of a following syllable onset consonant, thereby
requiring pplace node spreading in such contexts. The variability of place node spreading was
accounted for by the ranking of the FC LIC-PLACE relative to ALIGN. |f LIC-PLACE is ranked
below ALIGN, then assmilation is blocked across morpheme boundaries. If LIC-PLACE is
ranked above ALIGN, then assmilation is enforced. The ranking LIC-LARYN » IDENT [place] is
congtant, and expresses the fact that place assmilation is unmarked and dso invariable within
morphemes. * COMP-SEG, aso an FC, condrains assmilated outputs. Ranked above IDENT
[place], totd assmilation is enforced. Ranked below, however, partid assmilation (overlap) is
enforced.

It was shown that in place assmilation contexts, the place node is dways spread from a
gyllable onset to the preceding coda consonant, never vice-versa. The constraint ONS-PLACE
actsas a“ specia case” IDENT [place] congraint which must dominate LiC- PLACE regardless of
gpeech style in order for the correct direction of assmilation to be enforced.

In most didects of Spanish, nasd place assmilation poses an additiona problem for
consderation because it is often preempted by nasal neutralization, here dso cdled velarization
(V) or dveolarization (A). Asthe names suggest, these processes neutraize word find nasdsin
favor of a particular place of articulation. In V-didects, such as Havana Spanish, nasds are
typicaly redized as velar - i.e [g] - a the end of a word, regardiess of pogtion within the

gyllable. In A-didects, such as Cadtilian, word-find nasds which are dso utterance-find are
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neutrdized to [n]. These data were accounted for by two postive neutrdizing condrants:
NAS/COR]morpn fOr A-didects, and NAS/DOR] morpn fOr V-dialects.

The difference in didribution of neutralized nasals is determined by the ranking of
NASDOR]morph @Nd NASCOR]morph 10 the aready motivated constraint ONS-PLACE.  In A-
diaects, ONSPLACE must dominate NAS/COR]morph, bECBLISE place neutraization never occurs
gylldble-initidly. In V-didects however, NASDOR]mopn dominates ONS-PLACE, because a
neutrdized word-fina nasa before a vowd-initia word is dlowed to occupy a surface onset
without reinquishing its neutralized place festures.

Next, three Peninsular Spanish processes - voicing assmilaion, continuancy
assmilation, and coda obstruent devoicing - were discussed and analyzed together. Voicing
assmilation is driven by the licenang condraint LC-LARYN. Like LIC-PLACE, LICLARYN is a
fixed congraint which must aways be dominated by IDENT [voice]. The result is a grammar in
which obstruents voice-assmilate only partidly. Continuancy assimilation was attributed to two
congraints. CONT, which targets voiced obstruents, and the FC * C/OBg[-cont], which targets
al codaobstruents. The ranking of * C/OBg[-cont] relative to IDENT [cont] determines whether
or not a coda obstruent is redlized [+continuant] or faithful to its underlying specification for this
feature. Coda obstruent devoicing is achieved by the FC * C/OBg[+voice], which ranks either
above or below its corresponding faithfulness congdraint IDENT [voice]. The FC * COMP-SEG
bans dl feature contours across a single segment. Ranked above LIC-LARYN, it requires that
un-voice-assimilated segments be preferred to those which satisfy LICLARYN by introducing a
voicing contour. These three FCs interact across a broad range of the hierarchy to optimize an
equaly broad range of output variants, voiced and unvoiced, continuant and noncontinuant,
assmilated and unassmilated.

In the find section, | presented an OT andyss of aspiration. In Spain (mostly
southern), aspiration is manifested in three varieties. In Variety A, coda/d isredized as[h]. In
Vaiety B, coda /9 is redized as a preaspirated totaly-assmilated (but not geminated)
consonant. In Variety C, coda/d is realized as an unaspirated geminate. In the approach taken
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here, aspiration is effected by the condraint par *C/[+srident] and IDENT [strident].
Depending on the ranking of these condraints, aspiration is either indicated or banned. The
congtraint pair *C/[+SG] and IDENT [SG] is ds0 indrumentd in the selection of candidates.
Ranked above IDENT [SG], *C/[+SG] bans not only [s] but dso [h] from syllable coda; the
identity of the new segment is chosen by the FC Lic-RooOT, which ensures totd assmilation -
gemindion - of the coda consonant, in the event that al candidates are tied for dl higher
condraints. The aspiration analyss aso utilized the two FAITH constraints Der-PLACE and
Der-LINK to militate againg the insartion of a nonunderlying place node or association line,
repectively.

As in chapter 2, the FC modd enables a unified trestment of categoricd and varigble
processes. Intermediate effects, such as coarticulation (gestural overlgp) and partid voicing
assmilaion, emerge as the result of competition between MARK and FAITH congraints, which
may be smultaneoudy satisfied by introducing a feature contour, such as [-voice] > [+voice]
or [corond] - [labid]. Future work will further develop some of the issues addressed in this
chapter, and resolve some of the problems involved in formaizing segmental markedness into

positive and negetive congdraints.

238



CHAPTER 4

CONCLUDING REMARKS

Since the time this study was initialy proposed and undertaken, the “variaionist”
subfield of OT has developed into a legitimate school of OT research. Those in favor of a
variationist program generdly espouse the theory proposed by Reynolds (1994), which has
since been developed further by Nagy & Reynolds (1997), Kang (1997), Borowsky &
Horvath (1997), Van Oostendorp (1997), Rose (1997), Zubritskaya (1997), Anttila (1997),
Anttila & Cho (1998), and others. These sudies collectively argue for a system in which
universal condraints are “floating” or “partidly ranked.” Learners of this sysem post these
incomplete rankings in order to account for patterns of linguistic variation within their didect, o
they can reflect these patternsin their own speech.

Despite the broad scope of some of the studies undertaken so far, none has applied the
FC modd specificaly to adiscusson of speech styles. It has been maintained throughout this
sudy that speech styles are, in fact, distinct micro-didects shared among the speskers of a
community. Speekers shift between these micro-didects much as they would between the
grammars of separate languages. In the theory developed here, language is inherently varigble
because its usars are inherently in control of the congraint sysem which determines their
language. Language dyle varies because speskers have, contained entirdy within ther

categorica grammar, a variable grammar within which they may exercise full stylistic control.
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In nonvariaionist OT gudies, it is sufficient to undertake two tasks: 1) identify the set of
universal condraints which is active on the data in question; and 2) determine the ranking
relations among these condraints. In the present variationist study, it is additionally necessary to
specify the nature of the rankings, i.e. categorical or variable.

This study has examined many different condraint rankings, categoricd and varigble,
together. In generd, the congdraints examined fall into one of two categories. FAITH(FULNESS)
or MARK(EDNESS). Whereas FAITH condraints monitor input-output correspondence a the
segmental and subsegmentd (i.e. featural) level, MARK condraints are sendtive to prosodic
organization a the suprasegmentd levd, i.e. panning one or more segments.  In the interest of
consgency, it was maintained that al variably ranked or “floaing” condraints - FCs - are
MARK condraints. It is not the case, however, that all MARK congtraints are FCs. Indeed,
speakers of alanguage are more or lessfree to use any MARK condraint as an FC, or to rank it
categoricaly (non-variably).

To summarize the essentid claims of the FC theory laid out in this dissertation, | will
review some of the condraint types (MARK, FAITH) and ranking types (categorica, varigble)
treated in this study.

Fird, to say that a par-wise ranking of two condraints is categorica in a language
means that the ranking holds uniformly in dl speech gyles, i.e. the reverse ranking is never
attested in that language or any of its didects. One example of a categoricd ranking which
holds across dl diaects of Spanish isthe reation V-TO-HEAD » STRESS. This ranking predicts
that the shift of word stress (STRESS violation) is permitted provided that such shift islocd in
nature. In other words, if due to pressure from a higher congtraint the targeted vowel in aword
cannot be stressed, then stress may be shifted to a more suitable vowel as long as the targeted
vowel is ill contained in the stressed syllable. If stress cannot target the vowd itsdf, then it

must a least target the syllable containing it (see 235).

(235) Cross-didecta categorica ranking: V-TO-HEAD » STRESS
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/men( # antiguo/ | V-TO-HEAD STRESS

= g menwan. ... *

b. ménwan. ... *|

Because the ranking V-TO-HEAD » STRESS is categoricd across al Spanish didects,
there is no Stuation in any didect in which the reverse ranking STRESS » V-TO-HEAD obtains,
and there are no data to judtify such aranking. It is therefore never possible, in any didect, for
candidate (235b) to be sdlected as optima. This does not mean that (235a) is optimal in al
didects, because in many didects, additiond congraints intervene and select dternate outputs
which are not shown. Neverthdess, it is sufficient to say that the ranking V-TO-HEAD » STRESS
is categorica cross-didectaly in Spanish, because (235b) is not a possble output in any
diaect.

There are other congraint rankings which are not categorica for the Spanish language
asawhole, i.e. they vary across didects. For example, Peninsular Spanish is characterized by
the categorica ranking IDENT [high] » MAX-WI-U. This ranking states that a word-initid mora
may be ddeted if such ddetion will dlow the identity of a feature [high] to be retained. In
Chicano Spanish, this ranking is categoricdly reversed. The reverse ranking States that the
vaue of [high] may be changed in order to avoid word-initid gliding. Note that both rankings
are categorica, yet only in their respective diaects (see 236 and 237).

(236) Peninsular Spanish ranking: IDENT [high] » MAX-WI-p: de uvitas
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/de # ubitad/

IDENT [high)|

MAX-WI-m

=5

a dew. ...

b. du. ...

*|

(237) Chicano Spanish ranking: MAX-WI-p » IDENT [high]: de uvitas

/de # ubitad/

MAX-WI-m

IDENT [high]

a dew. ...

*|

=

b. du. ...

There are some condraint pairs whose ranking varies not interdialectally (as is the
case for MAX-WI-p and IDENT [high]), but rather intradialectally. Congraints which are
variably ranked within a particular didect may rank either above or below other condraints, as
afunction of stylistic control. For example, in al didects of Spanish, ONSET is variably ranked
relaiveto MAX-U. This means that in the condraint hierarchy of any Spanish didect, it may be
true that ONSET » MAX-J or MAX-1 » ONSET. The ranking MAX-1 » ONSET enforces
vowe hiatus, and is cdled the “Largo” (dow/careful speech) ranking. The reverse ranking
effects glide formation, and is called the “Allegretto” (fast/casua speech) ranking (see 238 and

239; only the essentid candidates and congtraints are shown).

(238) Lago: MAX-l » ONSET: te adoro
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/te # adoro/ MAX-m ONSET
= g tea ... *
b. tea. ... *
(239) Allegretto: ONSET » MAX-: te adoro
/te # adoro/ ONSET MAX-m
a tea ... *|

= b tea. ...

In summary, variationist OT dlows ranking relations to be classfied into three groups:
1) categorica within dialects, categorica across didects, 2) categorica within didects, variable

across didects, and 3) variable within didects. Examples of each group are enumerated in

(240).

(240) Categorica within didects, categorica across didects

a

Stress shift

V-TO-HEAD » STRESS, MAX-S

Stress shift islocal.

IDENT [nasal] » IDENT [place]

Nasa manner/place

Nasds may change place, but not manner.

Laterd manner/place




d.

IDENT [latera], LAT/COR » IDENT [place]
Lateras may change place within the [coronal] place node, but may not
change manner.

Voicing assmilation

IDENT [voice] » LICLARYN » * COMP-SEG

Voicing assmilation is partid.

(241) Categorica within didects, variable across diaects

a

Glides a word boundaries

MAX-WI-p » HNUC (Standard Mexican Spanish)
Only onglides a word boundaries, regardless of sonority.

HNUC » MAX-WI-U (Peninsular Spanish)
Onglides or offglides at word boundaries, as sonority dictates.

Glide height

HIGLIDE » IDENT [high] (Chicano Spanish)
All glidesare [+high].

IDENT [high] » HIGLIDE (Peninsular Spanish)
Glides are fathful to their underlying specification for [high].

Stress and merger

MAX-S, STRESS » MAX-U » MAX-WI-U » HNUC (Standard Mexican Spanish)
Stressed vowels cannot be glided; offglides are dlowed at a word
boundary only after a stressed nucleus, regardless of sonority.

HNUC » MAX-U » MAX-S, STRESS » MAX-WI-L (Peninsular Spanish)
Stressisinvigble in glide formation; onglides or offglides are dlowed at

word boundaries, as sonority dictates.

Vowes a word boundaries
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HNUC » MAX-10 , IDENT [high] » IDENT [low] » MAX-WI-u
(Peninsular Spanish)

Low vowels remain low, mid vowelsraise.
MAX-WI-u , HNUC, IDENT [low] » MAX-10 » IDENT [high]
(Chicano Spanish)

Low vowels delete, mid vowels raise.

e. Nasal Neutralization

NAS/X]morph » ONS-PLACE (V-dialects)

Neutralized nasds may be shoved into surface onset position.
ONS-PLACE » NAS/X] morph (A-dialects)

Neutralized nasas never occur in surface onset position.

(242) Vaiablewithin didects
a Syllable merger
ONSET » MAX-U
No vowd hiatus (enforces glide formation).
MAX-J » ONSET
No glide formation (enforces hiatus).
b. Place assmilation
ALIGN » LIC-PLACE
No place assmilation across word boundaries.
LIC-PLACE » ALIGN
Pace assmilation is enforced across word boundaries.
C. Degree of place assmilation
* COMP-SEG » IDENT [place]
Partid place assmilation enforced (no total).

IDENT [place] » * COMP-SEG
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Totd place assmilation enforced (no partid).
d. Coda obstruent continuancy
*C/OBg[-cont] » IDENT [cont]
All coda obstruents are [+cont].
IDENT [cont] » * OBg[-cont]
Coda obstruents are redized faithfully to underlying [cont].
e. Coda obstruent voicing
*C/OBg[+voice] » IDENT [voice]
All coda obstruents are [-voice].
IDENT [voice] » *C/OBg+voice]
Coda obstruents are redized faithfully to underlying [voice].
f. Aspiration
IDENT [SG} » *C/[+dtrident] » IDENT [strident]
Coda [+gtrident] - [h].
IDENT [SG] » IDENT [dtrident] » * C/[+<trident]

Coda [+dtrident] is represented faithfully to underlying [strident].

This study has not endeavored to derive probabilitic predictions from the availability of
condraint rankings within the grammar, even though such quantifications may be possble. Nor
hes this gudy examined in detall the many environmenta variables which motivate gylidic
variation. Applications of variationist OT to specific types of gpeech Stuations are eft to future
research.

The present study recognizes interspeaker and intraspeaker variation as two inseparable
axesin the description of variable speech. The FC theory, originaly designed to explain facts of
interspeaker variation, has been adapted here to account specificaly for intraspeaker
vaiation, without any specid modification. The man advantage of the FC mode in the
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description of gylistic datais its ability to accurately describe the interaction of categorical and

variable processes. The resulting grammar is comprehensive.
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