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ABSTRACT

Morphology and syllable weight have both been shown to affect stress patterns, but these effects
are analyzed in different ways. The theoretical goa of this dissertation isto propose a Optimality
Theoretic model to account for how morphology influences stress, and to dothisin away that
parallels the influence of weight upon stress. Prince (1990) lays out the W EIGHT-T O-STRESS
PRINCIPLE, formalizing the principle by which heavy syllables attract stress in quantity-sensitive
systems. | argue for the MORPHEME-TO-STRESS PRINCIPLE, a constraint that forces morphemes to
attract stressin morphological stress systems. The WEIGHT-TO-STRESS PRINCIPLE has a counterpart,
the STRESS-TO-WEIGHT PRINCIPLE, which forces stressed syllablesto be heavy. The counterpart of
the M ORPHEME-T O-STRESS PRINCIPLE is the STRESS-TO-M ORPHEME PRINCIPLE, which forces stressed
syllables to belong to morphemes. This accounts for systems where epenthetic vowels resist stress
assignment.

The model proposed here has the following consequences. First, the MORPHEME-T O-STRESS
PRINCIPLE can be invoked to account for the prosodic rooting constraint (asin Hammond 1984; or as
in theLXWDAPRWD constraint of McCarthy and Prince 1993). This one constraint handlesword
minimality as amorphological effect, just asit accounts for the assignment of stress on morphol ogical
grounds in nonminimal contexts. Second, the formalization of theM ORPHEME-TO-STRESS and the
STRESS-TO-MORPHEME PRINCIPLES treats MORPHEME and STRESSas variables. | claim that all logica
possible relationships are attested for these three variables: MORPHEME, WEIGHT , and STRESS.
Preliminary results (in Chapter Five) suggest that each possible ordering appears to be attested.

The foundation of the theoretical work is a description of the secondary stress patternsin Tohono
O'odham, a Uto-Aztecan language formerly known as Papago. This description revealsthat the

primary way to predict the stress pattern of aword is the morphology. Words may surface with
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varying stress patterns depending on the number of morphemes, the presence of epenthetic vowels, or
whether aword has been morphologically truncated. The descriptive work isthe result of my

fieldwork on Tohono O'odham.
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1. INTRODUCTION

The empirical goal of this dissertation isto describe the secondary stress patternsin Tohono
O'odham. This description reveals that the primary way to predict the stress pattern of aword isthe
morphology. Words may surface with varying stress patterns depending on the number of
morphemes, the presence of epenthetic vowels, or whether aword has been morphologically
truncated.

The theoretical goal of this dissertation isto explain and unify these factorsto make the correct
predictions of surface stress. Specifically, | propose two constraints, none referring directly to
morpheme count, epenthesis or truncation. | argue that the surface pattern of Tohono O'odham
results as the interaction of two competing forces: Stress every morpheme and only morphemes are
stressed. | further argue that the influence that morphology exerts on stress parallels the influence
exerted by weight upon stress. First, | argue for aformalism that connects the interactions between
morphology and stress with those interactions between weight and stress (Prince 1990).

Prince (1990) argues for theW EIGHT -T O-STRESS PRINCIPLE, giving evidence from various
languages where if asyllableisheavy, it is stressed. The M ORPHEME- and WEIGHT-TO-STRESS
PRINCIPLES each offer an account for why and how strictly alternating stress systems are interrupted
by either morphology or weight. Furthermore, | argue for the STRESSTO-MORPHEME PRINCIPLE,
where epenthetic segments are restricted from headship due to the fact that they do not belong to a
morphemes. | formalize these two morpheme-based principlesin away that connects these principles
with the weight-based principles. The theoretical goal of this dissertation then is to present evidence
for the MORPHEME-T O-STRESS and STRESS-TO-MORPHEME PRINCIPLES from the complex, previously
undescribed stress system of Tohono O'odham.

While | adopt an Optimality Theoretic approach, | show that an analysis of Tohono O'odham

stress requires a different approach than those previously proposed in Optimality Theory to capture
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the morphol ogy -stress connection. In particular, | argue against accounts rooted in Generalized
Alignment (McCarthy and Prince 1993b) and accounts of transderivational identity (McCarthy 1995,
Kenstowicz 1995). Instead, | propose theM ORPHEME-TO-STRESS AND STRESS TO M ORPHEME
PRINCIPLESas the morphological constraints, which are ranked with rhythmic constraints to predict
the patterns of Tohono O'odham stress.. The morphological constraints dictate two different
mappings between morphemes and stress that hold without regard to edges or the stress pattern of the
base. The relationships are simple. First, each morpheme must get astress. Second, each stress must
be associated with amorpheme. The notion of ranked, violable constraintsis critical for an account

of Tohono O'odham stress; only Optimality Theory allows violations of constraints. Under arule
based account, the stress system would appear rife with exceptionality. Thus, only Optimality Theory
provides machinery necessary for a unified account of these facts, with the introduction of the
MORPHEME-TO-STRESS and STRESS-TO-M ORPHEME PRINCIPLES.

In this chapter, | lay out the organization of this dissertation, and familiarizethe reader with
theoretical background and the structure of Tohono O'odham. The first two sections outline the
empirical and theoretical points of the dissertation. Section three gives background on metrical
theory and Optimality Theory. Section four discusses the phonology and morphology of Tohono
O'odham, including segmental inventory and syllable structure. Finally, inthelast section, | preview
the overall structure of the dissertation.

1.1 Empirical Goal of the Dissertation

The empirical contribution of this dissertation isto describe the complete stress system of
Tohono O'odham wordsinisolation. This dissertation represents an empirical advance, as surface
secondary stressin Tohono O'odham has not been previously described. The distributional pattern of
primary stressiswell -established; Hale (1959) and Saxton (1963) both observe that the initial

syllable of theword receives primary stress.
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The distribution of secondary stressin Tohono O'odham reveals a number of intricacies, always
tied into the morphology of the language. The basic pattern of stressisasin (1), where
monomorphemic forms disallow final stress (1a) and polymorphemic forms alow final stress (1b).
The fact that both prefixed and suffixed formsallow final stressinforms us that the morphological
bracketing of these formsisirrelevant, and only morphological complexity matters. Finally, two sets
of facts suggest that the system istrochaic: initial stress, and odd syllable stress.

Monomorphemic native words of Tohono O'odham do not appear to surface with more than two
syllables, so we must look to borrowings for trisyllabic or longer monomorphemic words. The
presentation of polymorphemic borrowings, al of which pattern with native vocabulary, shows that
the "exceptional" behavior of these words is not due to the fact that they are borrowed words. The
datain (1) show anumber of monomorphemic trisyllables, with varying syllable structure, all with
only initial stress. In contrast to (1), thetrisyllablesin (2) all surface with final secondary stress.
These words are polymorphemic. Toillustrate that it is not the case that suffixes attract stress,
prefixed words without suffixes also appear in (2). The crucial asymmetry in Tohono O'odham stress
is between words that do not allow final secondary stresses (which are always monomorphemic) and
wordsthat do allow final secondary stresses (which are polymorphemic).

(1) Monomorphemic trisyllablesin Tohono O'odham?

Form Gloss
a. mu@sigo 'musician (Sp)*2
b. wi@silo ‘caf (Sp)

IHyphens (and square brackets in tableaux) indicate the word-internal morphology, while a space
separates aword from clitics and other words.

2The abbreviation (Sp) indicates a borrowing from Spanish.



C.

d.

‘a@sugal

ma@ugina

'sugar (Sp)'
‘car (Sp)'

16
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(2) Monomorphemic trisyllablesin Tohono O'odham3

Form Gloss

a. mu@-msigo$ 'musicians (Sp)'

plural-musician

b. pa@-pado$ 'ducks (Sp)'
plural-duck
C. pa@udo-ga$ 'having a duck (Sp)'

duck-possession

d. hi@-him-a$d ‘will bewaking, plural’
plural-walking-future imperfective

e. ‘a@suga$l-t 'making sugar (Sp)'
sugar-to make

The contrast between monomorphemic trisyllables (1) and polymorphemic trisyllables (2) shows
that final stressis disallowed in monomorphemic forms, but allowed in polymorphemic forms.
Further, this contrast occurs regardless of the partic ulars of the morphology, as (2) shows.

In this basic pattern, morphology isacrucial factor in determining stress. The contrast between
various derived forms of three successive bases, c&i@c&wi ‘playing’, c&i@kpan 'working' and
mu@sigo ‘musician’ demonstrates some of thisinterplay between the morphology and the metrical
structure. In (3), various unaffixed and affixed forms appear with the root c&i@c&wi 'playing'.

These forms exhibit stress on all odd syllables:

(3) Stressparadigmsfor c&i@c&wi 'playing’

3Morpheme glosses are given for the first appearance of each word. The plural morphemeisa
prefixal reduplicant.



Form Gloss
a. C&i@c&wi ‘playing’
b. c&i@c&wi ‘playing, plura’
C. s« c&i@c&wi-da$g 'to be good at playing'

stative play-ability to
d. c&i@c&wi-c&u$d 'to make someone play'
play-cause to do
e. c&i@c&wi-c& 'to make someone play, perfective
play-cause to do; perfective
However, thisis not the pattern we find in the formsin (4), with the basec&i@kpan ‘working'.
A number of theformsin this paradigm surface with first and fourth stress, as shown below in 4c,e)

(underlining indicates epenthetic vowels).

4perfective verbs are formed by truncating the final one or two segments of the imperfective
verb.

18
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(4) Paradigms of stressfor c&i@kpan ‘working'

Form Gloss
a. c&i@kpan ‘working'
b. c&i@-c&kpan ‘working, plural’

plural-working
c. s« c&i@kpan-a-dasg 'to be good at working®
stative working-epenthesis-ability to
d. c&i@kpan-ac&u$d ‘working for someone'
working-epenthesis-cause to do
e. c&i@kpan-a$-c& ‘work for someone, perfective
working-epenthesis-cause to do; perfective
Theformsin (3) and (4) share certain similarities in surface stress patterns. Both disyllabic bases
surface with only one stress; compare (3a) with (4a). A uniform pattern also surfacesin al truncated
words, as seen in the comparison with (3€) and (4e). All odd syllables are stressed for the base in (3),
even with thetruncated form. Thisisnot truefor (4), asthewordsin (4c) and (4d) surface with a
pattern of first and fourth syllable stresses. To summarize, there are two basic stress patterns
emerging in Tohono O'odham words: either odd-numbered syllables are stressed, or else stressfalls
on the first and fourth syllables from the | eft.
These facts are rather condensed here, but serveto illuminate some of the complexitiesthat are

described in this dissertation.

SAny consonant final base that is suffixed with certain consonant-initial suffixes has ana
epenthesized between the two morphemes. Some of the suffixes that areinvolved in this pattern are-
c&ud, -dag, -kud’, -mdd", and -hun. Saxton (1982) has examples of other suffixesthat behave
similarly. Thisepenthesisisindicated by underlining.
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1.2 Theoretical Point of the Dissertation

In thissection, | outline the theoretical point of thisdissertation. Thetheoretical contribution of
this dissertation isto model one system in which morphological composition of the word predicts the
stress pattern, in spite of the fact that there is no one-to-one mapping between morphemes and
stresses on the surface. In the process, | offer amodel that also accounts for the stress pattern of
languages that have been analyzed as 'cyclic' or with bracketing, such as English (Chomsky and Halle
1968), Chamorro (Chung 1983), and Diyari (Poser 1989).

The morphological model of stress argued for in this dissertation requires Optimality Theory
(McCarthy and Prince 1993a, Prince and Smolensky 1993). One crucial tenet of Optimality Theory
isthat thereisnoderivation. A crucia assumption of pre-Optimality Theory work (for example,
McCarthy and Prince 1990 or Hayes 1995) isthat there is an ordered, serial derivation. What argues
against aderivational account of O'odham stress?

Let uslook at some Tohono O'odham data that are paradoxical under a derivational account. The
treatment of epenthesis under derivational models ordersit either before or after stress assignment. In
Tohono O'odham, epenthetic vowels are never stressed. The datain (5) contrasts epenthetic vowels
in even position (5a,b) with epenthetic vowelsin odd position (5c¢,d). Although in both positions,
epenthetic vowels are unstressed, this does not result in identical surface stress patternsfor the two

types of words. (Epenthetic vowels are underlined and foot structure isindicated by parentheses.)



21

(5) Epenthetic vowelsin Tohono O'odham

Form Gloss
a. (bi@d-s"p-a)(kusd’) 'instrument used for plastering'

plaster-transitive -epenthesis-instrument
b. (c&O@po)(s-i$d-a)-(c&u$d) 'to make someone brand animal’

brand-beneficiary-epenthesis-cause to
c. (wa@kon)-a-(mo$d’) 'to go and wash'

washing-epenthesis-go to
d. (c&i@kpan)-a-(mos$d’) 'to go and work’

working-epenthesis-go to

Thefailure of both even and odd epenthetic vowels to be stressed presents a paradox. Words
with even epenthetic vowel s have the same stress patterns as words without any epenthetic vowels,
which suggests that they are incorporated into the foot structure, asindicated by the wordsin (5a,b).
If odd epenthetic vowels were incorporated into the foot, we would expect them to be stressed, which
they obviously are not. This suggests that odd epenthetic vowels cannot be footed, asin (5c,d). This
data presents a paradox for atheory that relies on ordering stress assignment and epenthesis, as even
epenthetic vowels argue for stress assignment after epenthesis and odd epenthetic vowels argue for
stress assignment before epenthesis. The epenthetic data presents a paradox for atheory that relieson
ordering epenthesis and stress assignment.
Furthermore, as we saw abovein (4e), odd epenthetic vowels do get stressed in certain

circumstances. A derivational theory would have trouble in accounting for both patterns, potentially
resolving the problem with an additional stressing rule. In Optimality Theory, the stressing of

epenthetic vowelsin odd position is reduced to the violation of the constraint that prohibits this—in
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favor of satisfying a higher ranked constraint. The conflicting descriptive patterns seen in Tohono
O'odham, then, result from the conflicting constraints that generate the patterns.

1.3 Theoretical Background

In this section, | present the necessary theoretical background. Three areas are of particular
relevance, and each is discussed in the following order. First, some background on metrical theory is
critical. For example, the characterization of stressin Tohono O'odham requires reference to feet (for
further evidence for some constituency in O'odham, see Fitzgerald 1994a, 1994b, 1997). Metrical
Theory informs us about such entities. Second, the analysis of Tohono O'odham stress relies on
Optimality Theory. Asdiscussed in the previous section, the Tohono O'odham stress data would not
be accounted for in an approach that relies on rule-ordering. Optimality Theory makes use of
violable, ranked constraints to characterize the fact that not all generalizations are surface-true. In
cases such asthe "ordering" paradox posed by epenthetic vowels, we will see that a constraint-based
approach is superior to aderivational one.

1.3.1 Theoretical Background on Metrical Theory

Stressis not easily defined, but, by comparing two words in English, we can identify an example
of what stressis. The difference in pronunciation between the following words of English results
from adifference in the placement of stressin each word: pZrmit versusperm’t. A stressed syllable
istypically signaled by contrasting one or more of three main characteristics: loudness, pitch, and
duration.® These phonetic correlates of stress are quite interesting, and have received quite abit of
attention (for example, Lehiste 1970, Hyman 1977, and Beckman 1986 ); here we focus on the

phonological properties of stress.

6vowel quality may also play arole.
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Syllables can be grouped together in a unit known as the FOOT. Feet are argued to consist,
canonically at least, of astressed syllable and an unstressed syllable. Much work in Metrical Theory
(for example, Hayes 1987, 1995) argues that all groupings must consist of two syllables This
disyllabic grouping is known as abinary foot. The principles of metrical grouping look in particular
at two characteristics: binarity and headedness. A foot isbinary if it consists of two elements8 All
forms consisting of an odd number of total syllables contain asingle syllable that must be on its own.
Languages vary as to whether this syllable may be stressed or unstressed. If itisstressed, itisafoot,
and afoot which consists of one element isa DEGENERATE foot. If unstressed, the syllableis
unfooted. Finally, the head of afoot isthe stressed syllable; afoot with ahead ontherightis
IAMBIC, and afoot with ahead on the left iSTROCHAIC.

Languages vary in how they determine which syllables are stressed, and metrical theory accounts
for the possible (and impossible) ways in which stress alternates. Hayes (1987)9 argues that such
alternations are accounted for afoot typology that is asymmetric, consisting of three feet: the iamb,
the syllabic trochee , and the moraic trochee. The typology, together with schematized instantiations
for each foot, appears below.

(6) Asymmetric Foot Typology (Hayes 1987: 279)10

x ) ©)

a. Syllabic Trochee: Form s s if possible; otherwiseform s.

(x.) (x) x) ®

b. Moraic Trochee: Form mm if possible, where mmiseither ( ( or #;

7Ortwo moras, but we turn to that topic |ater in the discussion of quantity sensitive systems.

8These elements may be either syllables or moras, which is discussed a bit more below.

9Similar arguments are made in McCarthy and Prince (1986) from prosodic morphology.

10An "x" indicates a stressed syllable and a"." indicates a stressless one. A s indicates asyllable
and amindicatesamora. Light syllableareindicatedby " (" and heavy syllablesby " # ".
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©)

otherwiseform ( .

(.%) O

c. lamb: Form ( s if possible, otherwiseform  # or (.

Thefoot typology vari es headedness (left or right) with quantity-sensitive or -insensitive feet.
Thetypology isasymmetric because it lacks a quantity-insensitive right-headed foot. With these
three feet applied from either the right or left direction, we predict alimitednumber of attested stress
patterns. Now let us briefly examine a stress system for each foot. The stress pattern of Munsee, an
Algonguian language, isiambic. Syllabic trochees characterize Maranungku, an Australian language,
while the moraic trochee accounts for Cairene Arabic.

Thefirst set of data comes from Munsee. Munsee stresses all heavy syllables, as seen below. A
heavy syllable in Munseeis one with either along vowel or a coda consonant. A sequence of all light
syllables, asin (7a), stresses even syllables. The second two forms show us that heavy syllables

cannot be the unstressed member of afoot; instead, they are footed alone asin both (7b) and (7c).
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(7) Munsee stress (Goddard 1982)

a.  (n«ka$)(k«ta@)(k«ka$) 'l do afast dance'
((s)((s)(s)

b. (s«ka$h)(tak«$)(ni@i)(kana$l) 'reins
((s)C(s) #)(9)

c. (n«s«$)(ka$h)(tak«$)(nii)(kan«@)ma$l  'my reins
)
((s)C#)Cs)#)((s) #)

Theformin (7a) ismade up of all light syllables, which are easily parsed into three iambic feet.

In (7b), the parsing begins at the left edge. The first four syllables are grouped into iambs; the

second syllableis heavy, but fallsin the stressed portion of theiamb, so the footing is not disrupted.
Thefifth syllableis heavy and therefore cannot be footed with the subsequent syllable, as* (niikt) is
an impossibleiamb. Thefifth syllable instead isfooted by itself, and the subsequent two syllables
formaniamb. Theformin (7c) groupsthefirst two leftmost syllablesinto an iamb, the next heavy
syllableinto its own iambic foot, and repeats the pattern twice. The word is made up of the following
sequences: light-light-heavy-light-light-heavy-light-light-heavy, which getsfooted as above, into 6
iambic feet.

The second foot in the Hayes (1987) typology isthe syllabic trochee. This system isattested in
Maranungku (Tryon 1970). Unliketheiamb, the syllabic trocheeis quantity insensitive. Thiswill
permit unstressed heavy syllablesin the language. Maranungku stresses all odd numbered syllables,
showing that syllabic trochees are parsed starting from the left edge. Open and closed syllables are
treated the same, there is no interruption in the stress pattern below when closed syllables arein an

even syllable, asin (8c).
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(8) Maranungku stress (Tryon 1970)

a. (ti@ralk) 'saliva
(ss)

b. (me@re)(pe$t) 'beard'
(ss)(s)

c.  (ya@ngar)(ma$ta) 'the Pleiades
(ss) (ss)

d. (la@ngka)(ras$te)(tis) ‘prawn’

(ss)(ss)(s)

The assignment of stressin alanguage like Maranungku, which stresses all odd syllables, follows
easily if we use the syllabic trochee. The location of the unary foot on the right edge, rather than the
left edge, tells us that the footing must begin on the left edge of the word.

Thethird foot in thistypology isaquantity sensitive, |eft headed foot, the moraic trochee. We
have seen evidence for thefirst two, now let me briefly review evidence for the moraic trochee. This
foot is argued to provide the proper characterization of Cairene Arabic in Hayes (1987), which has
both heavy and light syllables. First, weight is determined as follows. Syllables are light (CV), heavy
(CVC, CV:), and superheavy (CVCC, CV:C). The extrametricality of final consonants means that
closed syllables count as light word-finally. Second, moraic trochees foot syllables starting from the
left edge, with either two lights or one heavy making afoot. Third, only the final foot gets stressed.

Finally, there are no degenerate feet. Cairene stressisillustrated by the datain (9):



(9) Cairene Arabic Stress (Mitchell 1960)

a ka(ta@bt)
((#)
b. ga(to@u)
( (#)
c. be@utak
(#)(
d. muda@rris
((#)(
. mudarri@sit
(C#)CC0)
f fi@him
Q)
g. katabi@tu
(OO
h. linka@sara
(#HCO0(
i ka@taba
(C0(
j. s&aj&ara@tuhu
(CoC o
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‘| wrote'

'your (m.sg.) house'

‘teacher

‘teacher (f. construct)’

'he understood'

'shewroteit (m.)'

it got broken'

‘'he wrote'

‘histree (nom.)'

Thewordsin (9a) and (9b) stressthe final syllable, only becauseit is superheavy. The words

start from the |eft edge and foot syllablesiteratively. Like iambic feet, moraic trochees do not allow a
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foot to contain an unstressed heavy syllable. However, unlikeiambs, moraic trochees cannot include
aheavy and alight syllable. Any foot that would consist of two such syllables instead foots the heavy
syllableinto its own foot, asin (9¢€). The exception isaclosed syllable word -finaly (9c-f), which is
treated as alight syllable only in this position. The moraic trochee and left-to-right footing predicts
the intricate patterns manifested by Cairene Arabic.

To summarizethis section, | have reviewed the asymmetrical foot typology. Thistypology,
depending on whether itis applied from the right or left edge, provides the foundation for
characterizing stress patterns. One property which | have not discussed in this section isthe influence
of morphology on stress patterns. This discussion occursin the next section.

1.3.2 Theoretical Background on the Cycle

In this section, | briefly review the literature on the cycle with regard to metrical theory. Cyclic
analyses are generally invoked for languages where the morphol ogy influences the stress pattern.
Onekind of cyclic evidence in stress comes from systems which retain some element of metrical
structure as words undergo successive derivations (Halle and Vergnaud 1987). This background is
important because it constitutes a possible alternative to the ultimate analysis. In Chapter Two, |
show that Tohono O'odham stress cannot be accounted for simply in terms of preserving metrical
structure.

Morphology can influence stress through the cycle. One set of data used to motivate the cycleis
givenin (10). Thisargument comes from secondary stressin English (Chomsky and Halle 1968). In
comparing the underlined syllables which receive secondary stress (10a) with the corresponding

syllables (10b), we see that those in (10b) do not receive secondary stress.
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(10) English Cyclic Secondary Stress

a Underlined Syllable Stressed b. Underlined Syllable Unstressed
co$nde$nsa@tion co$mpensa@tion
a@tte$sta@tion de$monstra@tion
e$lagsti@city se$rendi@pity

The argument for cyclicity comes from the fact that wordsin (10a) are derived from words with a
primary stress on the underlined syllable, while the wordsin (10b) are not. The stress pattern of the
above words should not be different on the basis of their phonology, yet they are. This suggests that
another factor, the word's derivational history, predictsthe differing stress patterns. The associated
basesfor theformsin (10) are givenin (11):

(11) English Cyclic Secondary Stress

a. Underlined Syllable Stressed b. Underlined Syllable Unstressed
co$nde$nsa@tion conde@nse co$mpensa@tion co@mpensa$te
a@tte$sta@tion atte@st de$monstra@tion de@monstra$te
e$ladsti@city ela@stic se$rendi@pity not derived

This pattern is accounted for in Chomsky and Halle (1968) by considering the stress contours of
embedded words (conde@nse) in computing the stress contours of their associated derived words
(co$nde$nsa@tion). Stresses are 'carried' over as words undergo derivation; thisis cyclic stress
assignment.

The differences between the words above is derived asin (12). The base form of the word
receives stress, and then stress assignment begins again with the next layer of derivation, preserving

the stresses fromthe earlier cycle.



(12) English Cyclic Secondary Stresses

a. condense ® conde@nse ® [conde@ns]ation® co$nde$nsa@tion
b. compensate ® co@mpensa$te ® [co@mpensa$tlion ® co$mpensa@tion

The underlined syllables, while heavy in both words, do not surface as stressed in both words.
Thisis because the underlined syllablein (12a) receives stress on thefirst cycle, and so preservesthis
stress on successive cycles. In contrast, (12b) does not stressits underlined syllable in the first stress
cycle, and so this syllable remains unstressed in successive cycles. We must refer to the base stress
pattern in order to predict the correct surface pattern of these complex words.

Thedatafrom English thus constitutes an argument in favor of preserving the stresses of the
embedded words in derived forms. There are similar cases elsewherein the literature in favor of
cyclic stress assignment; see for example, Steriade (1988), Halle (1990) and Halle and K enstowicz
(1991). We seethat the data here shows that word-building change words so that aspects of the
earlier structures may be available to the rules of stress assignment.

1.3.3 Theoretical Background on Optimality Theory

In this section, Optimality Theory isexplained. The strongest empirical support for this
approach comes from prosodic morphological phenomena, such as infixation and reduplication.

Some of these phenomena are discussed here, with Optimality analyses also reviewed. Inaddition,
the more general principlesthat characterize thistheory are outlined. Following this, | present an

overview how the parametric metrical theory worksin thisframework.
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1.3.3.1 Optimality Theory

McCarthy and Prince (1986) argue that the descriptive observations on reduplicative and root-
and-pattern morphologies reveal that these operations only use authentic units of prosody. This
makes certain predictions. For example, alanguage which reduplicates the first three elements of a
word should be impossible under their theory. Thisrules out a pattern of reduplication such as (13).

(23) Impossible Reduplicative Pattern (M cCarthy and Prince 1986: 3)

a. badupi ® BAD badupi

b. bladupi ® BLA bladupi

c. adupi ® ADU adupi

The pattern in (13) is argued to be impossible because there is no authentic unit of prosody that
characterizesthe unit of reduplication. BAD, BLA and ADU differ in both weight and number of
syllables. They can only be characterized in segmental terms, copying the first three segments.
McCarthy and Prince (1986, 1990) argue that only the unitsin (14) may be used in reduplication and
other templatic morphologies. This makes the prediction that all operations of prosodic morphol ogy
must use only authentic units of prosody.

(14) Prosodic Categories (McCarthy and Prince 1996: 7)

Prosodic word Prwd
Foot F
Syllable s
Mora m

This prediction should hold for infixation patterns. It predicts that the locus of infixation should
be determined by one of these units of prosody. For example, the following pattern of infixation
would be predicted to be impossible under this theory.

(15) Impossible Infixation Pattern
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a. badupi balNdupi

b. baldupi balNdupi

c. adupi adlNdupi

The only way to characterize the above pattern is by infixing after two segments. Again, two
segments are not a unit, nor do the two segments used in this impossible infixation pattern resemble
any one of the units of prosody above. The prediction for infixation patternsis challenged by some
attested patterns of infixation. For example, Tagalog (French 1988) prefixesthe affix -um- in vowel-
initial words, or infixesit following the simple or complex onset in consonant-initial words.

(16) Tagalog Infixation (French 1988)

Root um-+Root Gloss
a. aral um-aral ‘teach’
b. sulat s-um-ulat ‘write'
c. gradwet gr-um-adwet 'graduate’

The generalization isthat the infix always follows the onset, and appears word-initialy if the
word isonsetless. Furthermore, the shape of the infix (VC) seemsto play arole—the infix only
appears as aprefix when thereis no onset in the base to syllabify with the infix. The descriptive
generalization for the locus of infixation was problematic for the theory of Prosodic Morphology
(McCarthy and Prince 1986, 1990) — infixation occurs before the vowel, or right after the entire onset.
Neither of theseloci can be characterized in terms of authentic units of prosody. Sincethe earlier
versions of Prosodic Morphology argued that such operations must be characterizable in terms of
authentic units of prosody, sets of dataasin (16) were problematic. A solution to this problem comes

from Optimality Theory (McCarthy and Prince 1993a,b, Prince and Smolensky 1993).



Under Optimality Theory (McCarthy and Prince 1993a, Prince and Smolensky 1993), the shape

of theinfix (VC) and its behavior asan infix in consonant-initial bases are connected facts.

McCarthy and Prince (1993a) argue that the behavior of the-um morpheme results from the tension

of two competing demands, one in the morphology, the other in the phonology. Thefirst demandis
that -um appear asfar left as possible; the second demand is the avoidance of onsetless syllables.
The tension between these two demands is formalized by invoking them as violable constraints. Thus
the surface pattern emerges from the conflict between two constraints, one banning codas, the other
constraint forcing -um- to be a prefix.

For evaluating the Tagal og infixation in (20), two constraints are relevant, NOCODA and
EDGEMOST (McCarthy and Prince 1993a). These aregivenin (17) and (18) below:

(17) NoCopA

Syllables do not have codas.

(18) EDGEMOST (y ; E; D)

Theitemy issituated at the edge E of domain D.

The chart below exemplifiesthe Tagal og prefix /um/, which appears on verbs. The column
beneath "Candidates" represents a sample of the set of outputs generated for evaluation; the other
two columns represent the constraints relevant for -um- prefixation. The asterisk represents the
violation of a constraint; while the exclamation point signals where in the evaluation the candidate is
rejected. The p' indicates which output is chosen by the constraints as the optimal output. Under the
"EDGEMOST " column, the distance from the |eft edgeis indicated by the marking each segment that
separates the prefix from that edge. The evaluationisasfollows:

(19) Evaluations of /um + gradwet/ (Prince and Smolensky 1993, 36)

Candidates NOCODA EDGEMOST (um, L)




a. .UM.grad.wet.

* kK|

b. .gUM .rad.wet ekl g

p c..grU.Mad.wet. *x qr

d. .gra.UM.dwet. *x gra!

e. .gra.dUM.wet. *x gald
f. .grad.w..UM... *x gra! dw...

When -umis strictly prefixal (19a), three violations of coda are incurred, the same as when the
prefix isimmediately after the first consonant of the onset (19b). This makes both candidates worse
than thosein (19c-f), asthey only incur two violations of the coda constraint. Thisimmediately rules
out the option of -um surfacing asaprefix. If wereversed the ranking of the constraints, we would
not correctly predict the optimal candidate for output. Constraint domination isindicated by athick
line separating the constraints.11 Finally, note that under Optimality Theory, only one optimal
candidateis allowed (although see Hammond 1994 for a constraint-based account of alanguage with
multiple outputs). Tiesare settled by descending down the constraint hierarchy to lower-ranked
constraints to determine which output is the optimal one. The same hierarchy predicts that -um-

surfaces as a prefix in vowel-initial words. Again, while constraints are violable, this violation is

minimal, so that fewer violationsisbetter. Form (16a) is evaluated herein (20):

(20) Evauations of /Jum + aral/ (Prince and Smolensky 1993, 36)

Candidates NOCODA EDGEMOST (um, L)
pa .U.Mard. * #
b. .a.UM.ral. **| #a

1INo ranking isindicated by athin line separating constraints.




c. .a.rU.Mal. * #arl

All of the candidates violate NOCODA, although violations are fatal only for candidate (20b).
The competition passes to EDGEMOST, which prefers the prefixed output, candidate (20a). The
asymmetrical distribution of -um asaprefix in vowel-initial words and an infix in consonant-initial
words follows from a preference for avoiding codas. Under a derivational approach, this could not be
captured. The shape of the infix as VC, the locus of infixation—these facts are now connected under
the auspices of prosodic well-formednessin Optimality Theory.

1.3.3.2 Optimality Theory and Metrical Theory

Metrical well-formednessis evaluated the same way in Optimality Theory. The simplest way to
introduce a metrical version of Optimality Theory isto show how the asymmetric typology and
directionality parameter from Hayes (1987) istranslated into constraints, and how these constraints
apply to produce the attested stress patterns. Three of the requisite constraints appear in (21-23).
FOOTFORM evaluates the foot for headship, FOOTBINARITY assigns penalties for feet that are not

binary, and PARSE-s forces syllables into feet.
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(21) FOOTFORM (abbreviated FTFv)

Heads are on the | eft/right.

(22) FOOTBINARITY (abbreviated FTBIN)

Feet are analyzable as binary on the syllabic/moraic level.

(23) PARE-S

Syllables must be parsed into feet.

Thefirst constraint, FOOT FORM, eval uates whether the head of afoot is on the left or right edge
of that foot. The constraint is specified for either left (trochaic systems) or right (iambic systems). In
(22), FOOTBINARITY isaconstraint that eval uates the binarity of feet, specifying whether that binarity
isjudged by syllablesor moras. Finally, PARSE-s in (23) judges every syllable on the basis of
whether it isfooted or not. Unfooted syllablesincur violations. When PARSE-s dominates
FOOTBINARITY, all syllables are parsed, even when that forces degenerate feet. When the ranking is
reversed between these two constraints, degenerate feet are disallowed.

The directionality of footing has been captured with various alignment constraints (McCarthy
and Prince 1993b, 1994).12 One way that this can be doneiis by a constraint that forces the
alignment of afoot word-initialy or word-finally. These constraints are formalized under the rubric
of Generalized Alignment (McCarthy and Prince, 1993b). The schemafor Generalized Alignment is

givenin (24).

125ee Crowhurst and Hewitt 1995 for extensive discussion of this issue, especially for the use of
alignment constraintsto predict the locus of degenerate feet.
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(24 Generdized Alignment

Align (Catl, Edgel, Cat2, Edge2)=def

" Catl$ Cat2 such that Edgel of Catl and Edge2 of Cat2 coincide
Where

Catl, Ca21 PCatE GCat

Edgel, Edge2 {Right, Left}

When the parse constraint, PARSE- s isranked highly enough, it will force iterative parsing.
Align constraints can be formalized to force afoot at either the beginning or the end of the word to
ensure that aword begins or ends with afoot.13 A constraint forcing aword-initial foot isgivenin
(258), and itsword-fina counterpart isin (25b).

(25) Two Directionality constraints under Generalized Alignment

a.  ALIGNPROSODICWORD-LEFT

Align (ProsodicWord, Left, Foot, L eft)

b. ALIGNPROSODICWORD-RIGHT

Align (ProsodicWord, Right, Foot, Right)

The metrical version of Optimality Theory can be demonstrated with data from Pintupi (Hansen
and Hansen 1969, 1978). Pintupi stressisidentical with Maranungku stress, with one exception— it
does not tolerate degenerate feet. Like Maranungku, it stresses odd syllables, and footing begins from

the left edge. The patterns are shown below:

13Directionality in Optimality Theory is actually more complicated than this (see, for example,
Crowhurst and Hewitt 1995, Zoll 1996).



(26) Pintupi stress (Hansen and Hansen 1969, 1978)

a. pa@-+a ‘earth’
(ss)

b. tJu@yaya ‘many’
(ss)s

c. ma@ifawa$na 'through from behind'
(ss) (ss)

d. pu@ifiNka$latJu 'we sat on the hill'
(ss)(ss)s

e. tJa@muli$mpatJu$Nku ‘our relation’
(ss)(ss)(ss)

f.  yi@#firi$Nula$mpatJu 'the fire for our benefit flared up'
(ss)(ss)(ss)s

From above, then, we know that Pintupi stresses odd syllables. There are no cases of final stress.
Disyllables surface with stress on the initial syllable, suggesting that heads are on the left. Finally,
the footing goes from left-to-right, as suggested by the two unstressed syllables on the right edge in
formslike (26b).

The FOOTFORM constraint, with heads on the left, predictsthat a disyllabic form will haveinitial
stress. The evaluation of such aform appearsin (27), where the two possible outputs vary in whether

thefirst (274) or second (27b) syllableis stressed.
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(27) Evaluation of disyllabic pa@-+a 'earth’

FTFM

pa. (pa@-+a)

b. (pa+a$) *1

FooT ForRM prefers the output with aleft -headed foot, (27a). A second aspect of Pintupi can also
be evaluated by these constraints. The absence of final stress argues that degenerate feet are
prohibited in thislanguage, a fact analyzed by ranking FOOTBINARITY above PARSE- s. The tableau
in (28) evaluates atrisyllabic input in Pintupi, generating only aninitial stressin the optimal output
(282).

(28) Evaluation of tJu@yaya 'many’

FTBIN PARSE-s

pa(tJu@ya)ya *

b.(tJu@ya)(ya$) *|

The candidates in (28) differ in whether the final syllableis unparsed (28a) or parsed into a
degenerate foot (28b). The primacy of FOOTBINARITY rules out the latter candidate, so that despite a
violation of PARSE- s, (28a) isthe optimal candidate.

A third aspect of Pintupi also follows from these constraints. ALIGN PROSODICW ORD-LEFT
prefers candidates which begin with afoot. The ranking cannot be determined between this particular
align constraint and the parse constraint (indicated with alight line separating the two). This

motivates the ranking asin the tableau in (29).



(29) Evaluation of tJu@yaya 'many"

FTBIN PARSE-s PRWD-LEFT
pa(tJu@ya)ya *
btlu(ya@ya) * *|
c. (Ju@ya)iyas) *|

Candidate (29c) violates top-ranked FOOT BINARITY, afatal mark. Both (29a) and (29b) satisfy
binarity, and both incur asingle violation on the parse constraint. The decision is made by
ALIGNPROSODICW ORD-LEFT, which isviolated by the noninitial foot in (29b). In contrast, the one
foot of (29a) isinitial, thus satisfying ALIGN PROSODICWORD-LEFT and emerging asoptimal. This
ranking predicts the stress pattern of the longer words as well, although ALIGN PROSODICW ORD-LEFT
does not always actively participate in decisions on output. A quadrisyllabic wordis evaluated in
(30) to show this.

(30) Evaluation of ma@rfiawa$na 'through from behind'

FTBIN PARSE-'s PRWD-LEFT
pa.(ma@fia)wa$na)
b.(ma@fa)wana *|*
c. ma(fia@wa)na *|* *
d. maffia@wa)(na$) *| * *

All candidates except (30d) contain binary feet, so only (30d) violates the highly ranked
FOOTBINARITY. Thethree remaining candidates differ in whether they parse all syllables (30a) or
leave any syllables unparsed (30b,c). Thelatter set of candidatesfail on the PARSE-s constraint due

to unfooted syllables, which means that satisfaction of this constraint makes (30a) the optimal output.
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As seen by these tableaux, metrical constraints act the same as other constraintsin Optimality
Theory. The parametric aspect of the derivational theory comes via constraint permutation in
Optimality Theory. For example, Maranungku allows degenerate feet in trisyllabic forms, but in
other regardsisidentical to Pintupi. Thisfollows by reversing the ranking between FOOTBINARITY
and PARSE-s, as shown in the tableau below.

(31) Evaluation of a Maranungkutrisyllable

/merepet/ PARSE- s FTBIN
a(me@re)pet *|
pb.(me@re)(pe$t) *

With PARSE- s a higher ranked constraint than FOOTBINARITY, the violation incurred on the
higher ranked constraint provesfatal to (31a), and (31b), even with adegenerate foot in the output, is
optimal.

The combination of these various constraints predicts a number of possible patterns for stress
systems. Thisresultsin constraining these systems along the parameters motivated in metrical theory
before Optimality Theory. Optimality Theory in this respects is comparable to derivational theories.
Optimality Theory has accounted for phenomenain quantitative systems with lengthening or
shortening (for example, the analysis of Brevis Breviansin Latin, found in Prince 1990, Prince and

Smolensky 1993).
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1.3.4 Summary

In this section, | gave the relevant theoretical background. Metrical Theory isrequired
background because the central empirical issues of this dissertation are stress, and a discussion of
cyclicity isrelevant since the focus here is on morphology interacting with stress. | argue below that
the descriptive generalizations of Tohono O'odham stress, especially with regard to the factsin
Chapter Three (the interaction of epenthesis and stress), lend themselves better to an approach within
Optimality Theory.

1.4 Background on Tohono O'odham

Tohono O'odham is a Uto-A ztecan language spoken primarily in southern Arizona and Sonora,
Mexico. 1n 1988, there were approximately 25,000 speakers combined for the Tohono O'odham and
'‘Akimel O'odham, an extremely closely related language. The Tohono O'odham were formerly
known as the Papagol4.

Thereisarich descriptive and analytical history of work on the grammar of the O'odham
language, as evidenced in work such as Hale (1959,1965, 1973), Saxton (1963, 1982), Mathiot
(1973), Zepeda (1984, 1987, 1988), Hale and Selkirk (1987), Saxton et. a (1989), Hill and Zepeda
(1992).15 These works have described and analyzed a number of linguistically interesting
phenomenain Tohono O'odham. These phenomena are varied; they include syllabification,
intonation and prosody, derivational morphology, and morphological truncation. The surface pattern

of secondary stressin Tohono O'odham has never been described or analyzed completely using the

14The 'Akimel O'odham were previously known as the Pima.

1550me of these descriptive issues, as well asafew new ones, are analyzed in Fitzgerald (1993,
19944,1994b, 1995) and Fitzgerald and Fountain (1995,1996).



intuitions of native speakers.16 In this dissertation, secondary stress in Tohono O'odham is
completely described and analyzed.

In this section, | present background on the prosody of Tohono O'odham. The areas examined in
the prosody section are segmental inventory, syllable structure, and minimal word size.

1.4.1 Tohono O'odham Prosody

In thissection, | lay out details of three areas of Tohono O'odham phonology. The segmental
inventory isthefirst to be discussed. Second, | describe and analyze syllable structure. The third
topic discussed is minimal word size; | show that monosyllabic content words always surface with a
coda, along vowel, or both.

1.4.1.1 Segmental Inventory

In this section, | give the segmental inventory of Tohono O'odham. The stops!/ are generally
placed into two series, although the associated features of these series vary from analysisto analysis.
For example, Alvarez and Hale (1970) classify them as 'mellow' and 'sharp', while Saxton et al.
(1989) describe them as varying between tense and lax distinction. Hill and Zepeda (1992)
distinguish the two series as constricted glottis versus spread glottis stops, and a classification of
voiced and voicelessis used in Hale (1959). Inthisanalysis, the distinction invoked is one of

voicing. While voiced phonemes do devoice in certain environments, only true voiceless stop

16secondary stressisinvoked in several analyses as a means of getting surface syllable structure
and other distributional facts, particularly vowel devoicing (see, for example, Hale 1965, Saxton
1963, 1982 and Hill and Zepeda 1992). These analyses focus primarily on short words, such as
disyllables and trisyllables, and generally do not mark secondary stress. In the datal have collected,
thereisrich variation in longer words. For example, there are the variations in stress on trisyllabic
forms that areattributed to the morphology, as seen in Chapter Two. Chapter Five discusses some of
the shortcomings of the vowel deletion analyses, while acknowledging that they focus on a different
problem (vowel syncope, rather than surface stress).

17Thisincludes the palatal affricates, represented asc& and j&.



phonemes cooccur with preaspiration. This study adopts the voicing approach of Hale (1959) and
assumes the consonant system in (36) for Tohono O'odham?8:

(32) Consonant Inventory in Tohono O'odham

Bilabial | Dental | Retroflex | Palatal | Velar | Glottal
Stop p t c& k '
b d d & 9
Fricative s’ s h
Nasal m n n) N
Lateral |
Glide w y

The/l/ isapalatal flap, and the symbol used reflects the orthography of Tohono O'odham. This

study also assumes the vowel system in (33) for Tohono O'odham, following Hill et a. (1994) in their

classification.

(33) Tohono O'odham vowel system:

Front Central Back
High [ 0 u
Mid 0
Low a

18 follow Americanist notation for phonetic symbols This notation differs from the official
orthography in the following way: [c&] is represented by ¢ and [0] is represented by e, and the

orthography represents the palatal lateral flap with anl, as done here.



Vowels may be long, short or what is termed extra-short (a voiceless vowel with awhispery
quality).19 Long vowels only appear in the first syllable?0 of the stem, which is also where primary
stress occurs. Extra-short vowelsprimarily appear word-finally. Short vowels may appear in any
positioninaword. Vowelsalso may devoice, especialy at the ends of words.

1.4.1.2 Syllable Structure

In this section, | discuss syllable structure in Tohono O'odham.

First, all syllablesin Tohono O'odham surface with onsets. The set of possible onsets, both
simpleand complex, is/p,b,t,dc&, j&, k, g, ,h, m, n, n), I, w, y, tl/. In(34), the possible smple
onsets are given in monosyllables, except for disyllabic (34g). Two consonants do not appear as
onsets, /d”, N/. Hill et. a (1994) notethat /d/ can be treated as an allophonic variant of /I/, and /N/ is
found only in borrowed words, such as c&auNgo 'monkey (Sp)'. The restricted distribution of these
two segmentsis unsurprising. Of the five vowels, none appear word-initial in content words.21
Rather, as seen in (35), the vowels appear with initial glottal stop onsets.

(34) Simple Onsetsin Tohono O'odham

Transcription Gloss
a. dauk ‘nose, nostril'
b. taun) 'to ask someone for object’
C. batb ‘'mother's father, mother's father's el der brother’
d. mad’ ‘offspring, child'

19S0me voiceless vowels are represented in the official orthography with abreve, (, asin a(.

20Except in borrowings from Spanish, where the words originally have anoninitial stress, such
as Spanish Mar’a borrowed into Tohono O'odham asMali:ya. These are discussed briefly in Chapter
Two.

21There are afew function words that begin with avowel, such as the future marker o((Zepeda
1988).



e. natk ‘ear’

f. sius ‘older sibling or cousin'
g. padn 'bread’

h. n)ém Tiver'

i gouk 'two'

j- kui 'mesquitetree’

k. woug 'road’

l. j&06g 'hole!

m. c&oug ‘mesquite bean flour'

n. saud ‘to chase object to where one wantsto go'
0. hok ‘armpit’

p. lai 'king (Sp)'

g. yauwi ‘akey, alock (Sp.)

(35) Glottal-vowel onset sequences

r. ‘at 'beginning of a basket or jar'

s. it 'to greet object by the kinship term'’
t. ‘6ub 'to stop crying'

u. ‘od’ 'to harvest object’

V. ‘uag ‘marrow, brain'

Complex onsets within words only appear in certain borrowings, especially from English. These
loanwords preserve complex onsets. Interestingly, the reduplicated correspondents of these words
include only one complex onset. These words appear in (36).

(36) Complex Onsetsin Tohono O'odham
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Transcription Gloss
a. tlaimba ‘tramp (Eng)'
b. tlalamba ‘tramps (Eng)’
plural-tramp
c. tlougi 'truck (Eng)’
d. tlologi 'trucks (Eng)'
plural-truck

Rhyme structures in Tohono O'odham are considerably more varied. Open and closed syllables
are attested, with both simple and complex codas are permitted. First, all segments, both vocalic and
consonantal, can appear word-finally except the two laryngeals, /',h/22 The distribution of simple
codas is given in (37), with all monosyllables, except (37a).23

(37) Simple Codas in Tohono O'odham

Transcription Gloss
a. c&auNgo 'monkey (Sp)'
b. haug 'to melt’
C. hauk 'to parch object in a special basket
d. haul 'squash’
e. houn) 'to have afit of whooping cough'
f. wils 'fine (stative)'
g. wiup 'to suck object'

22gy|1ables with diphthongs, transcribed as a vowel +i, show that /y/ may occur as a coda.

23The absence of a monosy!labic codafor /N/ is suspicious, but this segment is limited to only a
few borrowings. This, combined with its absence as an onset, highlights its marked status as a
phoneme.



h. witb

i woum
j. Wil

k. Wiw

l. wouc&
m. j&0BUj&
n. mo@d
0. miusl
p. ban

g. biut

r. bid

s. kau

t. kit

u. kuu

V. koéu

w. kou

X. muu

'milk

‘with object'

'to stay, remain’

calf

'heavy (stative)'

'smoke, perfective'
‘running’

'Protestant’

‘coyote'

‘excrement’

‘clay, mud plaster'

‘hearing'

'house'

'to close object, perfective'
'to get to be daybreak’

'to put one's arms around object, perfective'

'to shoot and hit object with bullet or arrow'

Simple codas are al so possible medially. The absence of complex onsetsin native words means

that medial sequences of consonants will force codas word-medially, as demonstrated in the words

below.
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(38) Word-medial Codas in Tohono O'odham?*

S« hiopc&-ig 'to be full of body lice in onelocation'

stative lice-full of

dak-po-kam ‘one with hair in his nose; one with a mustache'
nose-hair of-one characterized by

‘at-c&ud 'to start a basket'

start of a basket-cause to

s« kulib-s-ig 'to be full of dust in one location'

stative dust-state of-full of

S« mohi-d-kam 'to be something that is inflammable
fire-transitive-one characterized by

magkan) 'to be perforated'

kai-c&k-a-c&ud”  'to put aside for planting one variety of seedsfor someone
seed-to separate by-epenthesis-cause to

ma-mad-hog 'to give birth to achild'

plural-offspring-to be expected to

mac&pud’ ‘toe’

kuswo ‘neck’

mits mad 'to preach (Sp)'
mass-to apply

24|n this set of data, the morpheme composition of certain words could not be determined.



l. monj&ul 'bandana (Sp)'

m.  mo-mho-id 'to light up object repeatedly in asinglefire
repeatedly -fire-beneficiary

n. hén)hup-dam ‘one having the hiccoughs'
hiccoughs-one who does

o. moltod” 'to calm down repeatedly’

Closed syllables may also surface with complex codas. Asnoted in Hill and Zepeda (1992), the
complex codas always respect downward cline in sonority within the coda. For example, there are no
wordsin Tohono O'odham of the shape * mismtol or * c&ic&mp. Second, also as observed by Hill
and Zepeda (1992), these prevalence of these codas is also afactor of how complex theword is
morphologically. For example, mimstol 'cats isareduplicated word and sitolt is suffixed with the
causative suffix -t..

The sonority relationsin a coda do respect the Sonority Sequencing Principle, (Clements 1987),
where the most sonorous elements in the coda are closest to the vowel, and sonority declines from the
vowel outward. There are afew wrinklesto this, however. Two stops or two fricatives are
acceptable codas, but two nasals or anasal plus/I/ are not. Furthermore, codas are restricted in that
only one of the sonorous consonantsis permitted in the codas. For example, codas with both anasal
and an oral obstruent would permit a coda of /mk/ but not /*km/. Stops and fricatives are treated as
having equal sonority, and are not restricted in their ordering. For example, a stop and fricative
combined in acomplex coda could be either /ps™/ or /s’ p/. The codas are grouped to show whether or
not a complex coda attests to the logically possible combinations of manner types. For example,
(39a) giveswords with final complex codas consisting of oral obstruents, showing that sequences of
the same sonority are permitted for both stops and fricatives.

(39 Complex Codasin Tohono O'odham



Transcription

Stop+Stop

hikck

c&0Opk
c&6c&pk

Stop + Fricative
gogs

gogogs
kouks®

wapks

Stop + Liquid
Stop + Nasal
Fricative + Stop
s’is’p

wopsk

bisck

o
7

‘chopping’
‘working, perfective'

‘working, plural, perfective

‘dog’
'dogs'
'sleeping, plura’
‘bedrolls
Unattested

Unattested

lpi nl
‘fathers'

'sneezing'

51
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f. Fricative + Fricative

dags’sp 'pressing down with afinger'
g. Fricative + Liquid Unattested
h. Fricative + Nasal Unattested

b. Liquid + Stop

s'a'alk 'mountai n passes'
sitolt 'to make syrup'
‘a@sugaslt 'to make sugar'
Liquid + Fricative Unattested
Liquid + Liguid Unattested
Liguid + Nasal Unattested

c. Nasal + Stop

koumc& to have one's arms around object'
tounk ‘hills

hiank 'barking'

Nasal + Fricative Unattested

Nasal + Liguid Unattested

Nasal + Nasal Unattested

A dictionary search shows that the following manner combinations are attested as codas in
Tohono O'odham: stop+stop, stop+fricative, fricativetstop, fricativet+fricative,
liquid+stop,nasal +stop. Where examples could not be found, the typeislisted as unattested. The
distribution of consonant sequences word-finally can be accounted for under principles of sonority,
provided they occur in the same syllable margin. The distributional argument that these segments

constitute codas is supported by the patterning of native speaker intuitions. If some of these segments



constituted their own syllable, we might expect such segmentsto receive stress. Certainly any
disyllabic form with afinal consonant cluster, such assi@tol-t 'making sugar' or go@-gogs 'dogs
would be treated as a polymorphemic trisyllableif the final consonant was also a syllable. While
speakers may be unsure if such consonants are syllables, they do not ever stress these consonants.
This supports treating these consonant clusters as complex codas (rather than syllabic obstruents) in
Tohono O'odham.

In summary, | have described syllable structure in Tohono O'odham. The language al most
uniformly prohibits complex onsets, while tolerating complex codas. Clearly syllabificationin
O'odham is highly complex, with both sonority and morphology playing major roles. This section
has established the empirical background concerning licit syllable structuresin Tohono O'odham.

1.4.1.3 Constraintson Minimal Word Size

In this section, | give data showing that monosyllabic content wordsin Tohono O'odham occur
with either along vowel or a coda consonant (or consonants) or both. However, monomoraic content
words (the shape CV) are unattested in this language. The absence of such forms suggests that word
minimality is determined separately from the syllable-based stress system in Tohono O'odham, as the
data argues that the bimoraic minimum is determined on the basis of weight, while stressnever is.

First let us examine the types of monosyllabic words permitted in the language. Thechartin
(40) gives monosyllabic content words. Forms of the type CVV, CVC, CVCC and CVVC al appear,

while forms of thetype CV are absent.



(40) Monosyllabic c ontent words

Form Gloss
a ki@u 'house'
b. hi@u 'walking, perfective
C. ka@u "hearing’
d. j&U@k 'to behave in a certain way'
e. no@d ‘aplant of the yuccafamily'
f. ke@us’ 'to put object in a standing positions
g. ma@uc& 'knowing'
h. da@-dp-k 'smooth, plura’

plural-smooth-be
i go@gs 'dog’
j- ku@ubscé& 'made smoky, dusty perfective'
smoke-state of -cause to
k. da@u-dk ‘noses'
plural-nose
Theformsin (40a-c) are open syllableswith long vowels. In (40d-€), formswith a short
vowel and a single coda appear. (40f) and (40g) give examples of wordswith both along vowel
and asinglecoda. Both of the formsin (40h+i) give examples of words with short vowelsand
consonant cluster in the coda. Finally, in (40j-k), the words contain a long vowel and a coda
cluster.
If we break down the combinatorial possibilitiesin terms of the length of the vowel and coda

complexity, we see that there are no monosyllabic CV attested forms. Thisisillustrated in (41). The



leftmost column of the chart characterizes coda complexity, from no coda ("), to asingle consonant

('C", to multiple consonants (‘C+'). The next two columns are both grouped under the heading of

vowel length; the middle column applies to short vowels and the third column to long vowels. Each

cell of the block isfilled with an attested word to indicate that such atype appears, or 'unattested' to

indicate that such aform is absent.

(41) Patterns of codas and vowel length in monosyllabic content words

VOWEL LENGTH

CODA COMPLEXITY Short Long
B unattested ki@u
C no@d ke@us’
C+ go@gs da@udk

Theform which is unattested is a monosyllabic form with only a short vowel. | takethisas

evidence that words must meet aminimal size of two moras. The binarity requirement for minimal

word is determined by moras, while binarity in the stress system is eval uated by syllables, and

independent of moras. This suggests atypological difference from other stress systems that invoke

the syllabic trochee, as well as suggesting that the minimal word effects are not accounted for under

the rubric of stress assignment. The minimality of wordsis determined on amoraic analysis, rather

than on asyllabic one.
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14.1.4 Summary

Inthissection, | have presented the empirical background required for this dissertation. First, |
presented the segmental inventory of Tohono O'odham. Second, | characterized syllable structurein
thislanguage. Third, | showed the facts for minimal word size.

1.5 Outline of the Dissertation

The subsequent chapters offer evidence that Tohono O'odham stressis critically dependent on the
morphology and that this system is best characterized by two components:

(42) a. MORPHEME-TO-STRESS PRINCIPLE

Every morpheme gets a stress.
b. STRESS-TO-M ORPHEME PRINCIPLE
Every stress belongs to a morpheme.

These principles supplant constraints that align edges of morphological categories with the edges
of prosodic categories—in no domain do wefind evidence that it is the edges of morphemes which
play arelevant role. Rather, we see that the relevant asymmetry is between monomorphemic and
polymorphemic forms, where bracketing plays no role.

Chapter Two presents the data and arguments for (42a) by showing that the generalizations of
Tohono O'odham stress depend on the number of morphemesin agiven word. In Chapter Three, the
behavior of epenthetic vowels argues for (42b), by showing that epenthetic vowelsin all positions are
best left unstressed. Chapter Four shows that truncation leads to the stressing of epenthetic vowelsin
odd position. Thisfollowsif the M ORPHEME-T O-STRESS and the STRESS-TO-M ORPHEME PRINCIPLES
areinterpreted as satisfied by stressing some element in the rhyme (formally, dominated by amora),
even if that element itself cannot bear stress (cf. the Percolation Convention of Archangeli 1984). If

the presence of morphemes within the rhyme determines satisfaction (and the absence violation) of



the STRESS-T O-M ORPHEME PRINCIPLE, these facts follow. Finaly, in Chapter Five, | summarize the

empirical and theoretical claims made in this dissertation.
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2. THE GENERAL PATTERN OF STRESS

In this chapter, | describe the patterns of stress for monomorphemic and polymorphemic forms,
analyze the patterns, and argue against possible alternative analyses.

The empirical point of this chapter isthe asymmetry between morphologically simple and
complex forms. Monomorphemic words stress every nonfinal odd syllable, and never stressthe
ultima. Polymorphemic words also stress every nonfinal odd syllable. However, unlike
monomorphemic words, polymorphemic forms allow secondary stressto fall on afinal odd syllable.
Accounting for this asymmetry leads to the theoretical point of this chapter. | arguethat thisdatais
best accounted for by a constraint requiring every morpheme to be stressed, theM ORPHEME-T O-
STRESS FRINCIPLE. Wordswith two morphemes and three syllables best satisfy this constraint by
stressing the first and third syllables of the word, regardless of whether the word is prefixed or
suffixed. Thisconstraint crucially dominates FOOTBINARITY, to forcefinal stressin wordswith an
odd number of syllables.

The empirical and theoretical points of this chapter relate to the overall themes of the
dissertation. The empirical goal of this chapter isto describe the asymmetrical distribution of
secondary stressin final syllables, thus denmonstrating that morphology is critical to defining the
stress pattern in Tohono O'odham. This comes specifically from the asymmetrical distribution of
stressin trisyllables. Thereisno way to characterize the descriptive generalization without reference
to morphology. The theoretical goal isto argue for amodel of how morphology influences stress
assignment, and in doing so, to account for this generalization. This pattern istrue regardless of the
morphological bracketing. That is, morphological edges do not dictate the particular pattern, such
that words of the same size but different morphology have different stress patterns. Rather, the
distinct stress patterns emerge based on whether aword has one morpheme or many. A word with a

prefix plusroot behaves the same as its suffixed counterpart. The particular aim hereisto develop a
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model that accounts for this type of morphological influence. There are avariety of accountsfor
other languages, such as Diyari (Poser 1989) and Indonesian (Cohn and McCarthy 1994), where the
morphological bracketing predicts the metrical structure. Finally, there are languages where
paradigmatic similarity is exhibited throughout the stress patterns of morphologically related words,
such as Polish (Kraska 1994) or Shanghai Chinese (Kenstowicz 1995). Neither of these theoretical
approaches are sufficient here. | propose that theM ORPHEME-T O-STRESS PRINCIPLE accountsfor the
descriptive generalizations of Tohono O'odham, as neither morphol ogical bracketing nor the cyclic
preservation of stress playsarole. Herel present language-specific arguments for theM ORPHEME-
T O-STRESS PRINCIPLE based on the stress pattern of Tohono O'odham. Following thisanalysis, |
demonstrate why alternate analyses do not work.

2.0 Introduction

Primary stressin Tohono O'odham regularly falls on theinitial syllable of the word?, while
secondary stressis determined by the morphological complexity of the form. Describing and
analyzing the morphological principles which determine secondary stressin Tohono O'odham isthe
focus of this chapter. Nonfinal, odd-numbered syllables are assigned secondary stress. However,
odd-numbered final syllables only receive stressin morphologically complex forms;
monomorphemic forms do not receive stress on final odd-numbered syllables. Therelevant
generalization isthat afinal secondary stressis only permitted in words which are morphologically
complex. Thisgeneralization isindependent of morphological bracketing; the polymorphemic data
shows that final stress occurs regardless of the form's morphological complexity.

Below | argue that Tohono O'odham is alanguage with binary syllabic trochees aligned from the

left edge. | propose that the stress pattern of polymorphemic formsis generated by a constraint that

1spanish borrowings with noninitial stress act slightly differently. Herethe only Spanish
borrowings treated are those that surface with initial stressin Tohono O'odham.



requires all morphemes to beassociated with at |east one stressed syllable. This constraint, the
MORPHEME-TO-STRESS PRINCIPLE, is satisfied when amorphemeis stressed at least once. Asa
result, degenerate feet are permitted only in those words with complex morphology. | show that this
proposed constraint accounts for the patterning of stressin Tohono O'odham.

After arguing for the correct characterization of the metrical pattern, | then demonstrate that
alternatives are inadequate. There are four alternate analysesthat | argue against. Thefirst analysis
invokes alignment constraints, while the second requires morphemes to be at least partially footed. |
also reject athird analysis which suggests that Spanish borrowings disallow final stress. Finally, |
demonstrate that an account invoking identity constraints, asin Kenstowicz (1995), cannot
completely account for the data presented here. All of these analyses are shown to be inferior to the
analysis based on the M ORPHEME-T O-STRESS PRINCIPLE.

The organization of thischapter isasfollows. Thefirst section presentsthe data. This consists
of adiscussion of the phonetic correlates of stress and examples of simple and complex formsto
illustrate the general patterns of stressin Tohono O'odham. The second section proposes an analysis
of the data presented in the first section. The combination of morphological and prosodic constraints
accountsfor all of the generalizations. In the third section, | argue against three possible alternative
analyses. Thefinal section summarizes the descriptive and theoretical points made in this chapter.

2.1 Evidencefor Stressin Tohono O'odham

In this section, | discuss some of the phonetic and phonological evidence for stress. Where
relevant, | giveinstances where primary and secondary stresses can be distinguished. Thefirst
subsection discusses the presence of phonetic correlates of stress. Thisisfollowed by adiscussion of
native speaker intuitions, with an explanation of the method used in collecting data. Finally, | outline
aphonological argument for the distinction between primary and secondary stress. This argument

originatesin an analysis of reduplication in Tohono O'odham song meter (Fitzgerald 1994a). The
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phonetic and phonological domains both provide evidence for the existence of stressin Tohono
O'odham.

2.1.1 Native Speaker Intuitionsand M ethodology

Three methods are discussed in the literature for gaining access to native speaker intuitions about
stress. tapping, "reiterant” speech, and repetition. | employed all threein eliciting data, although
tapping was the primary method used. The description of Tohono O'odham stressin this dissertation
thus reflects the judgments of Tohono O'odham speakers.2

The first method used in this study involved tapping. Speakers simultaneously said aword while
hitting on atable or other surface, to "tap out" aword's stress pattern. Speakers |earned how to use
tapping and reiterant speech first on English words, then transferred the skillsto Tohono O'odham
words.3 The tapping method worked asfollows. First, speakers were trained on the task using
English words, and tapping on syllable where they perceived stress# Speakers began by tapping on
al syllablesin theword. They were then asked if they could only tap once during the word, where
would they tap. They repeated the word with asingle tap. Then speakers were asked if they felt any
other syllables should be tapped. The word was repeated with additional taps where the speakers had
deemed them necessary. After this, speakers were asked to compare the same word with different
tapping patterns. They would be asked whether, for example, a quadrisyllabic word sounded better

with taps on first and third syllables, the first and fourth syllables, or second and fourth syllables. The

2| take another opportunity to thank FeliciaAlvarez and George JosZ for their judgmentsin these
matters.

3By no means did this appear to affect the judgments. First, the O'odham speakers did not give
canonical stressjudgments for the English words. As these speakers did not learn English as anative
language, thisisunsurprising. They did stress the same syllables asin standard English, but often
differed in judgments of primary versus secondary stress. Second, speakers do not use English
patterns to stress O'odham words. Therefore, the training procedure was most effective in producing
stress judgments.

4Both speakers are fluent in Tohono O'odham and English.



speakers' judgments were confirmed by comparing the pattern they had given with another pattern,
where they were asked which sounded best. Thiswas done when speakers gaveforms that were
inconsistent with previous elicitations, as well as when speakers gave forms that cohered with other
similar forms. For example, most quadrisyllabic forms surface with first and third stress. A small set

of words, however, take first and fourth stress. When these words were first elicited, | asked speakers
which sounded better, first and third syllables stressed, or first and fourth syllables. For this
particular set of words (to be discussed in Chapter Three), first and fourth was preferred. This
method isillustrated by the table in (1), with a Tohono O'odham word, pa@pado$gaka$m ‘ones
owning ducks'.

(1) Tapping (pa@-pado$-ga-ka$m , 'ones owning ducks (Sp)' from root pa@udo 'duck (Sp)")

a. | Tapfirstonall syllables please. pa pa do 0a kam
TAP TAP TAP TAP TAP
b. | If you could only tap once, which | pa pa do 0a kam
syllable would you tap on? TAP
c. | If youtapped twice, wherewould | pa pa do ga kam
you tap?® TAP TAP
d. | Should any other syllables be pa pa do ga kam
tapped? TAP TAP TAP
e. | Which sounds better pa pa do ga kam
TAP TAP TAP

SThe second tap varied in these quinquesy!labic words, sometimes falling on the third syllable,
other times on the fifth. There may be a secondary/tertiary distinction in the stress system. However,
the judgments here are not consistent, and the possible phonological relevance of such adistinctionis
unclear. These matters areleft for future research.



61

or pa pa do ga kam

TAP TAP TAP

In English, if onetaps on unstressed syllables rather than stressed ones, the pronunciation of the
word generally changes. Thisis because cues such as reduced vowels, pitch and intensity generally
change. The sameistrue for Tohono O'odham; mistapping aword changed its pronunciation.®

This method has been found to be particularly useful in both field research and experimental
phonology. For example, Everett, Ladefoged and Everett (1996) report that tapping was used
successfully by speakers of Banaw in assessing stressed syllables. Different speakers tapped in the
same places in words, suggesting that the taps reflected a particular rhythmic organization for
Banawi speakers. They also note that this method was | ess successful with speakers of Pirah<. They
conclude that thisislikely due to the absence of an explicit phonetic correlate of stressin the
language.

For Tohono O'odham speakers, successful tapping was judged in several ways. First, different
speakers tapped in the same places. Second, tapped syllables carried acoustic features that are
commonly associated with stress. Third, certain patterns were so salient to the speakers that before
even tapping them, they describe the word as being stressed in the "one, three, five" pattern or the
"usual" (meaning first, third and fifth syllables were stressed).

A second method used in this study isreiterant speech. This has been particularly useful in the
phonetic and acoustic analysis of prosodic features. Thistechnique involves the use of a nonsense
syllable, such asma, in place of the actual segmental content of the syllable (Liberman and Streeter

1976, Liberman 1978, as well asthe referencesin Lindblom and Rapp, 1973. Essentially the same

6The consequences of ungrammatical stress patterns were noted by G. JosZ, who commented
that he had noticed second language learners of Tohono O'odham frequently mispronounced the
vowels. After learning this method, he corrected this observation to say that they stressed the wrong
vowels. Thisreinforcesthe fact that stressisrelevant in Tohono O'odham.
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steps are used — speakers are asked to first say the word, and then to say it in reiterant speech.
Judgments are also elicited on variable pronunciations. The chart in (2) illustrates how this procedure
worked.

(2) Reiterant Speech (mu@sigo 'musician (Sp)' and pa@udo-ga$ ‘owning ducks (Sp)")

a. | Say theword please. mu Si go
b. | Now, please say the word with MA ma ma
ma's.”
c. | Which sounds better MA ma ma
or MA ma MA
d. | Say the next word please. pa: do ga
e. | Now, please say the word with MA ma MA
ma’s.
f. | Doesthisword sound the same or different.
different from musigo?

Successful reiterant speech occurred when speakers were able to mimic the number of syllables
in the word, aswell as approximate the acoustic correlates. Reiterant speech proved to be extremely
useful in highlighting the contrast between trisyllables that allow final stress and those that do not.
Speakers contrasted these forms without problem. For example, the contrast between formslike
mu@sigo 'musician’ and pa@do-ga$ 'possessing a duck' was especially salient. Speakers even
compared and contrasted words. For example, they categorized subsequent words as the same or

different thanmu@sigo 'musician’. However, this method was | ess effective on words longer than

“Capital letters are used informally to indicate a higher degree of pitch or amplitude than an
adjacent syllable.



three syllables. Speakers had difficulty producing the correct number of ma syllables. This may be
due to the length of the words, given that in thistask, speakers had trouble remembering how many
syllableswere in the words, as well aswhere stressfalls.

One potential asset to this method is that the nonsense syllable is strung together in such away
that the speaker mimics the prosodic effects of the actual word. If duration playsarolein stress, this
isespecially important. By using reiterant speech, phoneticians are able measure such things as the
duration, while reducing the interference of other factors known to affect duration, such asthe
segmental point of articulation, syllabification, or environment (Liberman 1978).8  Reiterant speech
has been especially helpful in experimental phonetics (for example, Larkey, 1983), aswell asin the
field research carried out here.

The final method used involves repeating the word back to the speaker. Repetition has been used
widely in eliciting all types of data. The technique is especially valuable for eliciting judgments of
prosody. An example of this comes from Pirah¢, where hightone and stress are both present, but
high tone does not mark stress (Everett and Everett 1984a). Everett (1988: 213) reports that speakers

corrected him when he stressed syllables with high tones (stressed syllables underlined):

8Liberman (1978) notes that Liberman and Streeter (1976) borrowed and "redeveloped" thisidea
from Lindblom and Rapp (1973).



(3) Pirah« stress judgments
a. pao@.hoa.hai (Everett's self-reported incorrect speech)
‘anaconda
b. pao@.hoa.hai, hiaba!  (native speaker correction)
‘anaconda, no!’
C. pao@.hoa. hai (correction)
‘anaconda

Therelevance of stressin Pirah< (or any language) is emphasized by the corrected formin (3c).
As Everett notes, if stresswere irrelevant, this correction would not take place. Repetition serves as
an extremely useful method for accessing native speaker intuitions about stress.

For Tohono O'odham, elicitations and corrections occurred much asthey did in Pirah<. A word
was pronounced with an ungrammatical stress pattern, and speakers corrected the form. One
ungrammatical pattern that occurred was changing acoustic correlates so that primary and secondary
stresses were switched. Anillustration of this appearsin (4), where the "Elicitor" column produces
forms where thefinal syllable (rather than the initial one) iswrongly produced as the loudest stress.

Speakers corrected such forms so that the first syllable had the highest degree of stress.



(4) Repetition

Elicitor H Native Speaker
PA  pa po ga KAM |PA »pa DO ga KAM

mu Si GO MU si go

All three of these methods were employed in the elicitation of Tohono O'odham words?
Tapping and repetition were most useful, although reiterant speech was also used, especially during
theinitial stages of data collection. All methods involve accessing native speaker intuitions about
stress.

There are threeissues that should be mentioned at this point. First, as noted in the previous
section, there was one type of words where judgments became less clear. When asked to tap for
words with complex codas, speakers were often unsure what to do with the released coda consonants.
For example, aword likehi@kc&k 'chopping’, speakers might ask if they should tap on the /c&/ or
thefinal /k/, or perhaps both. Thisoccurred only when speakers were asked to tap on all syllables.
The difficulty here was in whether these coda consonants should be treated as syllables or not.
Speakers never tapped on these segments when asked to tap on stressed syllables. Therewasa

consistent judgment that these were not stress-bearing elements.10

91n addition, speakers were often randomly asked about different patterns, just as atest of their
judgments. Thisresultsin a"double-check” of the work for alarge set of the data collected.

100ne observation that is perhaps of note —when asked for syllable judgments of English words,
the same confusion arose when words were said with released stops (i.e., cat). Thefinal burst of the
consonant, in both English and Tohono O'odham, appears to cause this problem.



The second issue has to do with the treatment of a voweldaryngeal-vowel sequence. For some
words with a sequence of this sort, the sequence surfaces as one syllable (5).

(5) Examplesof V'V wordstreated as one syllable

a 'a@-'a.d’0.-ka$m 'people with parrots'
plural-parrot-onewith
b. mo@U.-to'o. -ku$d" ‘instrument for carrying on head (?)'

head-carry on-instrument

C. c&u@'i.-mad ‘adding flour'
flour-adding

d. i@-is.pul 'spurs (Sp, from espuZla)'
plura-spur

Asthe examples above show, avowel-glottal stop-vowel sequence may be judged as
monosyllabic in both initial and medial positionsin theword. Other examples, however, show that

the same type of sequence may be judged to be disyllabic. Examples of suchwords appear in (6).
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(6) Examplesof V'V wordstreated as two syllables

a da@'a-.ku$d1l ‘instrument for flying'
flying-instrument
b. ba@.'iwc&.-k-i$m 'to wish, try to get ahead of object’
to get ahead of object-repeated-desiderative
c. pa@.ko.'0$.la 'Pascola dancer (Sp, from Pascudl)'
d. S« 0.@'0.ho%$.na-.da$g 'to be good at writing'
stative handwriting-ability to
e. du@-.du.'a$g 'mountains'
plura-mountain
Predicting the syllabification of a sequence of vowel-glottal stop-vowel appears quite difficult.
Initial syllables can be parsed both ways, as seen above. Both types are attested for both stressed and
unstressed vowels. The data does not appear to have aready solution here. One possible explanation
may be that there is aglottalized vowel sequence, one syllable, and a vowel-consonant-sequence,
where the glottal stop divides vowelsinto separate syllables. To my knowledge, thisissue has not
been raised in the literature, although other problematic issues regarding laryngeal s have been
discussed (see, for example, Hale 1971, Hill and Zepeda 1992). It deserves more attention, but the
problem is not solved here.
Thethird set of formswhich deserve note are those with surface vowels that were never tapped
in the syllable count. These vowels, almost always schwas, appear between two consonants. The

vowels seem to be playing a purely phonetic role, acting as atransition between consonantstl. This

11These vowels are generally left out of the orthography as well.



effect is not indicated in the transcription, since the vowels have no phonological effect, and are not
noted by speakers. Some examples of the transitional vowels are given below, indicated by double-
underlining. Beneath each form, the number of syllables tapped out is given.

(7) "Transitional" vowels never tapped

a. '0@Uk -«-d-aj& 'shade, shadow of a specified entity’
s@s

get in the shade-make-nominal-possessive

b.  ‘o@n-g-mad ‘adding salt
s@s
salt-adding

c. pi@-pglos 'pear trees
s@s

plural-pear tree

d. s« c&u@cé&ul-l-ga 'to own a chicken'
sS@ss$
stative chicken-possession

e ta@utam-«-c&u$d 'to make teeth for object’
s@ss$

tooth/teeth-cause to
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f. s« c&u@cé&ul-«-dasg 'to go to bed as early as a chicken'
s@ss$
stative chicken-abilty to
g. s« ha@iwan)-l-ga$ 'to own cattle'
s@ss$
stative cow-possession
h. ba@n)-l-mod’-da$m ‘crawler’
s@ss
?-wak-onewhol2
i ta@utal-«ba$d’ 'mother's deceased younger brother
s@ss$
plural maternal younger brother-defunct
. wa@-paino$m|-ga 'to own knives'
s@ss$s
plural-metal-possession
k. tu@-tunggo$-kam 'people with dresses'
sS@ss$s
plura-dress-one with
l. ha@iwan){i-ga$-kad-«-ma$ 'will seem to be owning a cow'
s@ss$ss$

cow-possessi on-future imperfect-seem

12| am unable to determine the exact glossfor ban) — its use in conjunction withméd™, which is
clearly a separate morpheme, suggests that there are indeed three morphemes total in thisform.
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During the process of elicitation, speakers never tapped on underlined vowels 13 Theseforms
aretypical of formswith such vowels; size varies, with forms above ranging from two to five
syllables. Theformin (7) hastwo transitional vowels. These vowels must differ from the epenthetic
vowels discussed in the following chapter, as those vowels are tapped on speakers. The vowels
above, however, are never acknowledged in the syllable count by speakers. They play atransitional
role between two adjacent consonants, and from this point, are not indicated in the data.

Together, the use of tapping, repetition and reiterant speech has proven to be extremely
valuablein obtaining the stressintuitionsof Tohono O'odham speakers.

2.1.2 Phonetic Correlates of Stress

Stress is commonly associated with one or more of three phonetic features (L ehiste 1970, among
others): amplitude (or loudness), pitch, and duration (length). All three play arolein Tohono
O'odham. These factors are used in various ways to mark the difference between stressed and
unstressed syllables, as well as between primary and secondary stress.

First, let us consider the role of pitch. The pitch contour of Tohono O'odham words has been
described and analyzed in various works, notably Hale (1959), Saxton (1982) and Hale and Selkirk
(1987). Theinitial syllable of the word beginswith ahigh pitch, and subsequent syllables are lower
in pitch. Thereisamarked difference in pitch between primary stresses and al other syllables, as
noted above. The highest pitchintheword is always associated with the syllable that bears primary
stress. A differencein pitch also exists between secondary and unstressed syllables. This contrast
must be salient to speakersasit isinvoked in reiterant speech production and in repetitions and
corrections. These manipulations of the frequency of stressed syllables show the importance played

by pitch in the phonetics of the stress system.

13This provides a further argument against discussions of secondary stress asin Hill and Zepeda
(1992). According to their analysis, these vowels are present underlyingly, but must be counted for

stress assignment. These vowels clearly play no rolein stress assignment.
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The second and third correlates of stress, loudness and duration, also play arolein Tohono
O'odham. Loudnessis more prominent in the primary stressed syllable than in syllables that receive
secondary or no stress. Duration playsarole in Tohono O'odham stress. The contrast is most salient
in comparing the length of syllables (and more specifically, vowels) between primary and secondary
stresses. Vowels characterized as "extra-short" dueto their devoicing never bear stress.14

While all three of these phonetic effects correlate with stress in Tohono O'odham, these
characterizations require further study under acoustic analysisto determine the precise role they play.
Impressionistically, the correlates not only mark thedifference between stressed and unstressed
syllables, but they are also invoked to differentiate primary and secondary stress. An acoustic
analysis may well determine that pitch, amplitude, and duration play an important role in marking
primary stress, but that only a smaller subset of these featuresis used to mark secondary stress. |
leave further development and study of these issues to future research.

2.1.3 Phonological Evidencefor Stressfrom Meter

A fourth set of evidence bearing on the relevance of stressin Tohono O'odham isfound in the
treatment of stressin traditional songs. The analysis of meter haslong been invoked by researchers
because meter utilizes stress patternsin various linguistic ways (for some examples of this point, see
Kiparsky 1975, 1977, Hayes 1989b, Hammond 1991aand others). Fitzgerald (1994a, 1995) shows
that Tohono O'odham song meter uses semantically empty reduplication to satisfy constraints on the
meter. This provides an argument that stressis phonologically relevant in Tohono O'odham. Thereis
afurther asymmetry between primary and secondary stresses, as there is no evidence that the

restrictions on the distribution of primary stressin meter also holds for secondary stress.1®

14without quantitative acoustic data, it is not clear whether this distinction is phonological and
phonetic, or just phonological.

15The discussion here is amuch abbreviated version of Fitzgerald (1994a, 1995), to which | refer
the reader.
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First let me introduce background for thisissue. The song corpus analyzed for these purposes
consists of 11 songs totaling 78 lines found in Wallace (1981). The songs used are traditional 16, and
are used for social or ceremonial purposes, such astraditional round dance songs or healing songs.
Musical content is generally associated with a specific purpose; for instance, a certain type of dance
requires a certain rhythm (much like a polka or waltz requires certain rhythms). Also, traditional
songs are those which are either passed down from one generation of a singer to another or come to
the singer viathe inspiration of a dream.

The example below shows asong line. Each song lineis noted by SONG. Underneath the
exampleisgiveninCITATION form. CITATION lines gloss the O'odham song formsinto the official
orthography.17 | then provide an English gloss of the O'odham formsinGLOsS. 18 Thefinal line,

TRANSLATION, represents the song line in an approximate English translation. The format isgivenin

©:

16My understanding of 'traditional’ comes primarily from Haefer (1977) and Ofelia Zepeda
(p.c.).

17Citation forms were confirmed in Mathiot (1973) and Saxton, et al. (1989) wherever possible.
As both dictionaries use orthographies other than Alvarez and Hale, | also changed the forms to
represent the Alvarez and Hale orthography, where e=/d/, j=/j& andc=/c&/.

180felia Zepeda, anative speaker of O'odham and alinguist, was an invaluable source of helpin
both the Tohono O'odham and English glossing of the songs.
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(8) Tohono O'odham Song Line

SONG W -pis-md —Z—d wa— b’-jemi-da
CITATION wpismd Z-€i a —bjemid
GLOSS hummingbird pl-song AUX 1SGto surround
TRANSLATION "Hummingbird songs surround me.'

In example (8), reduplication is used to indicate the plurality of the noun for song. The
semantic change from singular to plural isindicated by the reduplication. Of the 48 instances of
reduplication found in the song corpus, only 20 are plural reduplications. This meansthat there are
28 reduplicated forms which do not have an associated changein meaning. These |atter cases are
examples of nonmorphological (or Vacuous) reduplication, as words reduplicate without an
associated change in meaning. Aswe examine the data, the generalizations show that VVacuous
Reduplication is motivated by stress considerations.

Contrasting examples of morphological and nonmorphological reduplication leads to the
conclusion that Vacuous Reduplication ensures that each primary stressis followed by an unstressed
syllable. Asmentioned above, the songs do contain examples of morphological reduplication
marking plural. An example of thisappearsin (7) above, aswell as (9) below, with the reduplicated
word underlined in song and citation lines. The singular form, g’dwul 'swallow' reduplicates as
g’ gidwul ‘'swallows (the reduplicant is underlined).

(9) Morphological Reduplication in Tohono O'odham Songs
E-dla gg'gi-dwul-e —Zi-o-pa-ha
edla gggidwul —Z'iopa
whileDET PL-swallow PL-tofly

'While the swallows flying..."
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However, there are also song lines which contain reduplication without a corresponding
semantic change. That is, singular nouns and verbs reduplicate in song lines, where they would not
reduplicate in citation lines. This can be seen in the examples below, with prefixa reduplicants
underlined.19

(10) Vacuous Reduplication in Tohono O'odham Songs

a. Vacuous Reduplication line-initially:
Wi-wai g’wa-ligewe-co niha-giokc in mZme(-li-hi-me.
Wiw gwulk weco nthagio kc in  mZmelihim.
rock Cinched below mouse CONJLOC torunto repeatedly

"The mouse runs around there below Cinched Rock.'

b. Vacuous Reduplication line-finaly:
J—s' oi  kf-wuli-ki yame kZ-he-ka
J—s 'o i-gtwulk ‘'am kZk
God AUX INIT-todiffer LOC to stand

'God startsto differ standing there.'

c. Multipleinstances of Vacuous Reduplication within aline:
o na s—s'o koe-ku-Ne.
oi na s'—n koeg
soon perhaps the beginning theend

'soon perhaps the beginning, the end,’

19There are avariety of phonological processes at work here, including lenition and nasalization.
These are not discussed here.
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Thefirst examplein (10a) shows that V acuous Reduplication may occur line-medially (seen
asoin (10c).. Theseforms also show that Vacuous Reduplication may occur linefinaly (10b,c).
Finally, the two reduplicated formsin (9c) aso show that a given line may have more thanone
occurrence of thistype of reduplication.

In order to demonstrate the metrical nature of Vacuous Reduplication, | give the song lines
from (10) again below in (11), with both citation and song lines in the grid-based theory of meter
used by Hayes (1983, 1989). Under this approach, primary stressed syllables are represented with "X’
and all other syllables are represented with .. Thisallows usto indicate prominent syllablesin a
given line20 An examination of these forms shows that Vacuous Reduplication only occurs
wherever either two primary stresses are adjacent (XX) or wherever a primary stress would fall at the

rightmost edge of aline (X).

2011y certain analyses, more detail is required for degreeof stress. In such cases (for example,
Hayes 1989), the level of stress correlates with the height of the 'X' column, such that the higher the

column, the greater the relative prominence.
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(11) Grid-aligned Song Lines
a X . X ... X0, X
Wi-wai g-wa-ligewe-co niha-giokc in  mZme(-li-hi-me.
X X . X X
Wiw gwulk weco nthagio kc in  mZmelihim.
rock Cinched below mouse CONJLOC to runto repeatedly

'"The mouse runs around there below Cinched Rock.'

b. X . X ... ..X..
J—s" o kf-wu-li-ki yame kZ-he-ka
X . .X. X
J—s 'o  i-giwulk 'am kZk
God AUX INIT-todiffer LOC to stand

'God startsto differ standing there.’

c X. X
Oi na s—s'o koe-ku-Ne.
X X
oi na s'—n koeg

soon perhaps the beginning theend
'soon perhaps the beginning, the end,’
By aligning the song and citation lines to the metrical grid, the generalization is validated:
Wherever citation lines appear with adjacent stresses or alinefinal stress, the song line appears with

the leftmost word of two stressed words or the final word in aline vacuously reduplicated. Infact,
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these are the only positions where Vacuous Reduplication occurs. These observations suggest two
conclusions: 1) Stress clash and line-final stresses areimpermissiblein the song meter and 2)
Vacuous Reduplication resolves these stress viol ations where they would otherwise occur, given the
corresponding citation line.21

Interestingly, these claims accurately describe only the behavior of primary stress. Syllableswith
secondary stresses are invisible to the meterin thisregard; for instance, the example in (8) shows that
the final syllables of polymorphemic trisyllabic words, which are stressed in speech, do not
reduplicate. Inthecitation line, there are both aline-final and an adjacent stress, shown below with
secondary stress indicated.

(12) Secondary stressin the meter (double-underlined)

W' pis-mghl —Z—e  wa— b’-jemi$-da

wpisnell  —Z-ei a —bjemisd

hummingbird pl-song AUX 1SG-to surround

"Hummingbird songs surround me.'

The difference between the stressed syllables that undergo Vacuous Reduplication and those
stressed syllables that do not undergo Vacuous Reduplication results from the asymmetrical treatment
of primary and secondary stressesin the meter. Citation-line primary stresses always reduplicate
when either adjacent to another stressed syllable or when linefinal. Citation-line secondary stresses
never reduplicate22 This division gives phonological support for the relevance of primary stressin

Tohono O'odham.

21These two findings can be grouped together if FOOTBINARITY istop-ranked in the meter.
220ther metrical systems also distinguish primary from secondary, so thisis not unusual.
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2.1.4 Summary

In this section, | have presented arguments for the presence of stressin Tohono O'odham. These
arguments come fromnative speaker intuitions about stress, from native speaker corrections of
misplaced stress, and from the phonological evidence of how stressed syllables are treated in meter.

2.2 Description of the General Stress Pattern

In this section, the general stress pattern of Tohono O'odham is described. The general pattern
covers both monomorphemic words and polymorphemic words. 1n subsequent chapters, words with
epenthetic vowels (Chapter Three) and truncated words (Chapter Four) are covered, but the
description of these words does not appear in this chapter. This section describes the stress pattern of
monomorphemic formsfirst, followed by a description of polymorphemic stress patterns.

2.2.1 Monomor phemic Words

Thefirst set of data (13) shows the distribution of stressin monomorphemic forms.
Monosyllabic forms (13a) receive one stres??3, asdo disyllables (13b) and trisyllables (13c).
Although two stressed syllables are possible in trisyllables, this pattern does not appear in
monomorphemic words. Finally, the quadrisyllabic formsin (13d) show that monomorphemic forms

do have secondary stress, and that secondary stress falls on the third syllable of the word.

23as discussed in Chapter One, there are no content words of the shape CV, suggesting a
bimoraic word minimum.
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d.

(13)  Stressin monomorphemic words?4:

s@

s@s

s@ss

s@ss@s

ki@u

‘'o@ut
to@un
to@n
go@gs
moé@d’
wi@ukol
pi@uba
ta@dai
wa@ika
ha@iwan)
pa@udo
mu@sigo
ma@ugina
si@minj&ul
'a@sugal?®
pa@ko'o$la

pi@mia$ndo
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'house'
‘dripping, leaking'

'knee'

ant
‘dog’

‘running'
‘great-grandparent’
‘pipe (Sp, from p’pa)’
‘roadrunner’

‘ditch’

‘cow’

'duck (Sp, from pito)'

'musician (Sp, from mossico)'

‘car (Sp, from mach’na)’
‘cemetery (Sp, from cementZrio)'
‘sugar (Sp, from azocar)'

"Pascola dancer (Sp, from Pfscual)'

"pepper (Sp, from pimiZnta)'

24gpani sh loanwords and sourcewords are given on the first citation of each form in this chapter.
25A ccording to J. Hill (p.c.), some speakers do say 'asu@tigal 'sugar’; these speakers are

primarily from the northern area of the Tohono O'odham reservation. The speakers consulted for this
study reported the form with initial stress, ‘'a@sugal 'sugar'.



Again, we see above that the formsin (13), theinitial syllable consistently receives the main
stress of theword. The preference for the leftmost syllable is demonstrated by the datain (13b-c),
with the longer words. Neither the disyllablesin (13b) nor the trisyllablesin (13c) have more than
one stress. Secondary stress does surface on the third syllable of the quadrisyllabic formsin (13d).
From the monomorphemic words, then, we seein (13) that primary stressfalls on the initial syllable
of thestem, and that secondary stressis permitted, on subsequent odd-numbered syllables, but only
where it appears nonfinally (13d).

Thedatain (13) leads to another point regarding the use of native versus nonnative words.
Monomorphemic native words are never larger than two syllables. The wordsin (13c,d) are three and
four syllables are borrowings. Monomorphemic words larger than four syllables do not appear, not
even as borrowings. Furthermore, the four syllable pattern isitself underrepresented, withthe two
formsin (13) reflecting the only forms of such size found in either in adictionary search or by
speakers' conscious recollection of such words.

The use of borrowed words to demonstrate the pattern of stressin monomorphemic wordsis not
at all unusual. Metrical theory has often looked to borrowings to determine the stress pattern in
longer words. A prime example of thisis English; monomorphemic native words of English are all
extremely short. To determine how English assigns stress in long, monomorphemic words, borrowed
words are analyzed, such asMississippi, Monongahela, Apalachicola, and Ticonderoga. Analysesof
English stress crucially invoke the stress patterns of such words, as seen in Chomsky and Halle
(1968), and others. The sameis truein other languages, such as Indonesian (Cohn 1989, Cohn and
McCarthy 1994).

There are languages where borrowed words have a markedly different stress pattern than native
words; thisisthe case with Turkish (Inkelas 1994) and Y awelmani (Archangeli 1988). The

argument hereis that the set of borrowings analyzed in this dissertation acts like the set of native
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words, in the same manner asin English or Indonesian. Consequently, there is no reason to treat
these borrowed words as a different set of Tohono O'odham stress patterns, as the stress patterns of
monomorphemic and polymorphemic forms resemble those of native words.

Thisargument is supported by adifferent set of borrowings that do act differently. Native words
never have noninitial long vowels. There are a number of nonnative words, however, that occur with
noninitial long vowels. There are approximately 150 of these wordsin the Mathiot (1973) dictionary,
so they areavery small portion of the vocabulary. In Mathiot (1973), these words are represented
with thelong vowel stressed, asinpalo@uma 'dove’ or Mali@uya '‘Marid. The stressed long vowel
in the Tohono O'odham corresponds to a stressed vowel in the Spanish version. However, speakers
vary in how they stress these words (J. Hill, p.c.). For some speakers, the words are stressed in much
the same way that the wordsin (13) are stressed. Other speakers stress the words according to the
Spanish pronunciation. The fact that these words are treated inconsistently by speakers suggests that
the systematic exclusion of these words is unproblematic for the description and analyses presented in
thisdissertation. The phonology of such words(especially with regard to vowel length) is different
enough from native words to suggest that this set of borrowings act like the borrowings in Turkish.

To summarize this section, the data in this section is limited to monomorphemic words. The
forms showed that initial syllablesreceive primary stress. Secondary stress only appeared in the
guadrisyllabic words; in these forms, the penultimate syllable received stress. Finaly, | also
discussed the use of borrowed words, showing that the set of borrowed words used here behave like
native words, and thus present no problem for the subsequent analysis.

2.2.2 Polymor phemic Words

The second set of datato be examined are morphologically complex words. The pattern found in
(23) ismimicked in polymorphemic forms, with one crucia difference: odd-numbered syllables are

stressed even when they areword -final. Thisistrue regardless of morphological bracketing; to
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reinforce this point, the polymorphemic forms are broken down into three groupings: one suffix only,
one prefix only and multiple affixes.

In (14), suffixed words are given. Tohono O'odham allows monosyllabic suffixesto consist of
either a consonant (as in the causative -t), avowel (asin the nominalizing-a), or an open or closed
syllable (asin the futureimperfective, -ad, or the agentive-kam The previous section demonstrated
that monomorphemic formsvary in size from oneto four syllables. When these monomorphemic
forms constitute the bases, each size of the base can be assessed as to what types of suffixes appear on
it, and what the stress pattern of theword is. Generally, the consonantal suffix does not add a
syllable, while the other (vowel or syllabic) suffixesall add asyllable. In (14), the datais categorized
in precisely thisway for bases plus suffixes. For example, (14a) displays monosy!labic bases plus
each of the three type of suffixes. In all of thewords, every odd syllableis stressed, even if this
means that afinal syllable would be stressed. (Morpheme glosses are directly under each word that
has not previously been glossed.)

(14) Stressin suffixed words?8:

a. Monosyllabic Bases

s+C pa@un- ‘'making bread (Sp, pfn)’
bread-to make

S+ hi@m-a ‘the walking'

walking-nominal

S+s hi@m-ad ‘will be walking'

26gffixes are glossed where possible following Saxton et al. 1989 and Zepeda 1984. Note the
following: for glosses, a=epenthetic vowel; s (transcribed ass« above) in TO form indicates

stativity.. Some arguments for treating the sstative marker as a clitic rather than a prefix are givenin
the previous chapter.



walking-future imperfective

‘'o@n-mad ‘adding salt'
b. Disyllabic Bases
Ss+c c&O@mai-t 'making tortillas

tortilla-to make
SS+v nu@ukud-a$ 'the care-taking'
take care of-one who
ss+s ci@kpan-da$m ‘worker'
work-one who
s« pa@udo-ga$ 'having aduck (Sp)'
s« pi@ulos-ga$ 'having a pear tree (Sp)'

stative pear tree-possession



C. Trisyllabic Bases

SSS+C '‘a@sugas$l-t 'making sugar (Sp)'
sugar-to make

SSS+V —

SSS+S ma@ugina$-kaj& 'by means of acar (Sp)'

car-in asimilar manner

‘a@suga$l-mad ‘adding sugar (Sp)'
sugar-adding
s« mu@sigo$-dag 'to be good at being amusician (Sp)’

stative musician-ability to

ma@ugina$-kam ‘onewith acar (Sp)'
car-one with

d. Quadrisyllabic Bases

SSSS+C —

SSSS+HV —

SSSS+S pi@mia$ndo-masd ‘adding pepper (Sp)'

pepper-adding
s« pa@ko'o$la-da$g 'to be good at Pascola dancing (Sp)’
stative Pascola dance-ability to
From (14), we see that like monomorphemic forms, primary stress falls on the stentinitial
syllable. Also like monomorphemic forms, words of two syllables only receive asingle, primary
stress. Suffixed wordsthat result in trisyllables, such asthose latter casesin (14b), all exhibit final
stressin addition to theinitial primary. Thisis a pattern at odds with that evidence by

monomorphemic forms from above, where final stress was never exhibited in trisyllables. Forms of



five syllables that result from suffixation onto a quadrisyllabic base (14d) show that final stressis
allowed in these cases a'so. The datain (14) shows a basic pattern where suffixed words stress all
odd syllables, permitting final stress. The suffixed forms above show strict iterative stresswith all
odd-numbered syllables receiving stress, even when word -final .27

Next we shall examine the stress pattern of prefixed words28 Herethis consists of the set of
reduplicated words, as the reduplicant is prefixal in nature, as discussed in Chapter One. The stress
patterns of these words are identical to those of their suffixed counterparts. For example, atrisyllable
that includes prefix surfaces with stresses on the first and third syllables. Trisyllables with suffixes
also surface with stresses on these syllables. This meansthat final syllables do get stressed in
reduplicated forms. These patterns are shown in (15):

(15) Patterns of stress in prefixed words2®

a. s@ c&U@-c&S’ ‘extinguishing afire, plura’
ko@-ks® 'sleeping, plural’
ga@u-gt 'guns’

b. s@s to@-ton) ‘ants'

270ne analysis of these forms might be to treat them as the product of final lengthening, as
Hayes (1995) suggests for certain languages. |f we treated the final stresses in polymorphemic words
asfinal lengthening instead, this would in no way change the basic asymmetry found in thisdata. An
approach invoking final lengthening would still require a distinction between morphologically simple
and complex forms, so there would be no advantage, empirical or theoretical, in such an analysis.
Additionally, speakers do not treat these stresses as different from nonfinal stressesin their
judgments. This might be expected if the final stresswere not stress at all, but rather lengthening.

28person markers precede nouns to indicate possession and verbs to mark objects. A stative
marker precedes certain words to indicate their function as stative verbs. | follow Saxt on (1982) and
Hill and Zepeda (1992) in treating these markers as clitics. One reason for doing thisisthat person
markers are never stressed. Another reason isthat there is generally a pause between these markers
and the content word.

29These words contain two morphemes, the first isaplural reduplicant, the second is the base.
Segmentation only is given, as the glosses follow given thisinformation.



hi@-him
c&i@-c&pkan
wa@-pkon
Wo@-pson
C. s@ss$ pi@@-piba$
la@@-labi$s
ta@-tada$i
wa@-paika$
ta@@-tablo$
ha@-hawu$l
mu@-msigo$
wi@-psilo$
si@-sminj&u$l
d. s@ss@s pa@-pko'o$la

e. S@ss@ss$ ?
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‘walking, plura’
‘working, plura’
‘washing, plural’
‘sweeping, plura’
‘pipes (Sp)’

'pencils (Sp, from | 3piz)’
‘roadrunners'

'ditches

‘shawls (Sp, from chil)’
‘lima beans

'musicians (Sp)'

‘calves (Sp becZrro)'
‘cemeteries (Sp)'

'Pascola dancers (Sp)'

Reduplicated words that result in trisyllables exhibit final stress. This contrastswith

monomorphemic datain (13), but replicates the pattern of the suffixed formsin (14). Thus suffixed

and prefixed forms group together in alowing afinal odd-numbered syllable to be stressed. Words of

one and two syllables only surface with initial stress (15a,b), while the larger words surface with first

and third syllable stress (15c¢,d). Final stressis permitted in these trisyllables (15c), evenif the word

isthe reduplicated version of a Spanish borrowing that surfaces without final stress as

monomorphemic (cf. mu@-msigo$ 'musicians). Thissuggeststhat it cannot be the case that

borrowings reject final stress, but rather that it is the monomorphemic status of these words that

disalowsfinal stressed syllables. Only one quadrisyllabic formis attested (15d). The effects of
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syncope (plus the extremely small number of four syllable bases) result in there being no
quinguesyllabic formsin (15€), because the one quadrisyllabic base that does reduplicate, also deletes
abase vowel (15d).

One additional comment on this set of datais necessary. Nonreduplicated words with long
vowels never surface with long vowels in reduplicated words. Base long vowels, asinpi@uba
'pipe, alternate with short vowelsin reduplicated forms, pi@-piba$ 'pipes' (the alternation is
indicated by underlining).

The next set of data consists of forms with more than one affix. These more complex
polymorphemic forms, with multiple affi xes, pattern the same way as the polymorphemic formsin
(14) and (15). Trisyllables (16a) and quadrisyllables (16b) receive stress on the first and third
syllables of theword. Longer words are also given, showing that for polymorphemic words, all odd-

numbered syllables are stressed.



(16) Words with multiple affixes

a s@ss$

b. s@ss$s

hi@-him-a$d
plural-wak-future imperfective
mo@-mod -a$
plural-run-nominal
pi@ugo-ka$m

pick-one with

wa@- pkon-da$m
plural-wash-one who
j&6@@-j&on-a$
plural-smoke-nominal
j&b@n)-kud -da$m
smoke-instrument-one with

s« pa@-pado$-ga

stative plural-duck-possession
hi@-hido$d -a
plural-cooking-nominal
wa@-paila$-kud
plural-dancing-instrument

c&O@pos -i$d-ad

‘will be walking, plura’

‘the running, plural’

'one with apick (Sp)'

‘ones who wash'

‘the smoking, plural’

‘one with asmoking instrument’

'owning ducks (Sp)'

‘the cooking, plural’

'instruments for dancing (Sp, bailfr)'

‘will be branding'

brand-beneficiary-future imperfective

wa@-pc&uwi$-kud

plural-bathe-instrument

'instruments for bathing'
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b. s@ss$s pi@-piba$-kam ‘ones with pipes (Sp)'
plural-pibe-one who
la@-lamba$-dam ‘ones with lamps (Sp, from |$mpara)’
plural-lanp-one with
wi@-psilo$-kam 'ones with calves
plural-calf-one with
ba@-bayo$k-a 'necklaces
plural-neck-nominal
C. s@ss$ss$  ha@-haiwa$n)-ga-ka$m ‘ones having cattle'
plural-cow-possessi on-one who
c&uc&ul-ga-ka$d-ma ‘will seem to be owning chickens, plura’
chicken-possessi on-future imperfective-seem
s« ha@iwan)-ga$-kad-ma$ 'will seem to be owning cattle
Cow-possessi on-future imperfective-seem
0 pa@-pko'o$la-c&usd 'to act like a Pascola dancer
reflexive plural-Pascola dance-make to
d. ha@-haiwa$n)-ga-ka$d-ma 'will seem to be owning cattle, plural’
S@ss$ss$s
plural-cow-possessi on-future imperfective-seem
The full range of polymorphemic forms shown in (16) exhibit stressin all odd numbered
syllables. Theleftmost stressis alwaysthe primary stress, and stresses may fall on both final and
nonfinal syllablesin agiven word. There are no differences between words with native or borrowed
bases, as all complex forms exhibit stress on every odd numbered syllable, asin (14-16). This pattern

holds regardless of the morphological bracketing of theindividual forms.



2.2.3 Generalizations

In comparing the monomorphemic forms with their polymorphemic counterparts, one important
distinction emerges. complex words alow afina odd syllable to be stressed. 1t does not appear to be
particular morphemes that get stressed word-finally, but rather that any word with more than one
morpheme must stress the final syllable. The relevance of position over particular morphemesis
reinforced by the following pairs, where suffixal stressis predicted by whether they syllableisin an
odd or even position (note this holds regardless of syllable quantity):

(17) ODD POSITION EVEN POSITION

a ha@iwan)-ga$-kam ha@-haiwa$n)-ga-ka$m
‘one owning acow' ‘one owning cows'
b. pi@uba-ka$m ma@ugina$-kam
‘one with a pipe (Sp)' ‘one with acar (Sp)'
c. s« ha@-ha'a$-t-a-da$g s« mu@sigo$-dag
'to be agood potter’ 'to be a good musician (Sp)'
d. mé@-mod -a$ hi@-hido$d -a
'the runnings' 'the cookings'

From these contrastsin (17), we see that it is the presence of multiple morphemes that forces
final stressin odd position. For example, the comparison between themé@-mdod-a$ and hi@-
hido$d™-a showsthat the nominalizing suffix, -a, is stressed in odd position in the first word, but
unstressed in even position in the second word. If it were the case that this suffix always surfaced as
stressed word-finally, we might expect a surface form like * hi@-hidod™-a$. Instead, the suffix is
unstressed in word-final even position. A pattern emerges where final odd syllables always gets

stressed in polymorphemic forms.
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Now let us characterize the descriptive points made by the data. The sets above lead usto the

following generalizations, stated in (18):

(18) Generalizations:

a. Primary stressisaways on thefirst syllable of the word.

b. Secondary stress falls on subsequent odd-numbered nonfinal
syllables.

C. Final odd-numbered syllables are assigned secondary stressif the

word is polymorphemic; such syllables are unstressed in

monomorphemic words.

From these generalizations, together with the sets of data given above, the following patterns are
attested, giving the chart in (19). Note that extremely long words, of five or six syllables, only occur
with multiple affixes. Thisisaresult of the apparently small size of monomorphemic stems, with
only afew forms attested with more than three syllables, and no monomorphemic forms found with
more than five syllables. The chart isorganized in the following way. Theleftmost column, headed
by 'Number of Syllables organizesthe rows of the chart from oneto six syllables. For each size, the
columns across denote the possible morphological structure of the word, from root only (‘Simpl€e) to
one affix ('Prefixed' and 'Suffixed’) and '‘Multiple Affixes. The stress pattern of each attested word
typeisgiven, and if no form has been found, a question mark ('?) appearsin the block. A doubleline
separates the simple forms from al the complex patterns, asthisisthe major divide in how these

words pattern with regard to stress.



(19) Chart of stress patterns for Tohono O'odham words3C:

MORPHOLOGICAL COMPOSITION

Number of Smple Prefixed Suffixed Multiple

Syllables Affixes

One s@ s@ s@ ?

Two s@s s@s s@s s@s

Three s@ss s@ss$ s@ss$ s@ss$

Four S@ss$s s@ss$s s@ss$s s@ss$s

Five ? ? S@ss$ss | s@ssPss$
$

Six ? ? ? S@ss$ss$s

The chart characterizes the surface effects of morphological form upon the stress pattern of a
givenword. The gaps are where forms do not appear, generally due to what appear to be limitations

on the size of monomorphemic basesin Tohono O'odham. It is also afunction of the limitsto

affixation, as bases do not surface with large numbers of affixes.

30The chart islimited to forms with initial stress, and such forms do not appear to include any
monomorphemes longer than four syllables. It ispossiblethat if the chart included borrowings with

noninitial long stressed vowels, there might be monomorphemes of alonger size.

92
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2.2.4 Summary

To summarize this section, | have described the pattern of stressin Tohono O'odham. The
language assigns stress to odd-numbered syllables. Fina stressis disallowed in monomorphemic
forms and allowed in polymorphemic forms. This generalization holds regardless of the
morphological bracketing of a given form.

2.3 Intr oduction to the Analysis

In this section, we turn to an account of the Tohono O'odham stress facts presented above. The
basic problemisthis: Derived formsallow final stressin odd-numbered syllables regardless of the
morphological bracketing (e.g., pa@-pado$, 'pl-duck’ versus pa@udo-ga$, 'duck-poss' versus
hi@-him-a$d 'pl-walking-fut.imp."). | argue that each morpheme must be stressed. This constraint,
formalized as the M ORPHEME-T O-STRESS PRINCIPLE, is surface violated, asit isnot the case that all
morphemes are stressed. Surface violation is captured in a straightforward manner under constraint
ranking in Optimality Theory. With the M ORPHEME-T O-STRESS PRINCIPLE dominated by two
rhythmic constraints, * CLASH and * LAPSE, this surface violation can be characterized. We begin with
monomorphemic forms, and then turn to a proposal to account for polymorphemic forms.

2.3.1.1 The Analysisof Monomorphemic Forms

In this section, monomorphemic forms are analyzed. The pattern of these formsis stress on odd
syllables, and final stressed syllables are disallowed. These forms are all accounted for without any
new theoretical proposals.

Thefirst fact to account forisinitial stress. Theinitia stress on adisyllabic form followsif the
formis analyzed as adisyllabic foot with a head on the left. Thisanalysis parses an input like tadai

'roadrunner’ as the output (ta@dai).31 Under Optimality Theory, the foot type is assigned by a

3lpgrentheses indicate feet; square brackets indicate morphemes.



constraint, FOOTFORM . Here this constraint eval uates a foot to ensure that the head appears on the
left side of thefoot; the constraint appearsin (20).

(20) FOOTFORM (abbreviated FT FRv)

Heads are on the left edge of the foot.

This constraint will reject a candidate where the head is on the right edge of the foot. A
disyllabic input could surface with either the first or second syllable stressed. The FOOT FORM
constraint in (20) will evaluate this input to choose an output with initial stress, such as the candidate
below (21a):

(21) Evaluation of /tadai/ 'roadrunner'

/tadai/ ‘roadrunner’ FTF™m
pa.([ ta@dai])
b.( tadai@]) *1

The difference between the two candidates is whether the first syllable (21a) or the second
syllable (21b) is stressed. FOOTFORM is satisfied by (21a), and thisis the optimal output. Another
candidate exists, one without any stresses. However, there must be a constraint that forces syllables
into the feet, so that an unfooted tadai ‘roadrunner’ does not emerge as optimal. The PARSE-s

constraint forces syllablesinto feet; itisgivenin (22):
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(22) PARSE-s (abbreviated PARSE)

Syllables must be parsed into feet.

PARSE-s prefers a candidate with all syllables parsed to one with no or some syllables unparsed.
This preference is demonstrated by the tableau in (23); PARSE-s is below FOOT FORM because it can
be surface violated (seen below), while FOOTFORM cannot be surface viol ated.

(23) Evaluation of /tadai/ 'roadrunner'

/tadai/ 'roadrunner’ FTF™m PARSE
pa. ([ ta@dai])
b. [tadai] *|*

The two candidates both satisfy FOOT FORM, even if (23b) does this vacuously with the absence
of any prosodic heads. On PARSE- s however, (23b) fails. (23a) better satisfies the hierarchy,
emerging as the optimal output.

With disyllabic input, there are only two possible locations for stressto fall 32 A trisyllabic
form offers more logical possibilities for stressed syllables, so let us turn to the consideration of such
aform. The description of monomorphemic words showed that these trisyllabic forms surface with
only initial stress. We therefore need to be able to exclude candidates with a single stress on either
the second or third syllables or with stress on both the first and third syllables. FOOTFORM and
PARSE- s do not do this. Thetableau in (24) demonstrates the inadequacy of these two constraints for
predicting the stress pattern of trisyllables; the attested output (24a) is not predicted. Instead, the
unattested form in (24) isincorrectly selected as optimal because it satisfies these two constraints (the

selection of nonoptimal output isindicated with thek symbol).

32This does not consider aform which stresses both syllables; below we seethat such aformis
excluded by a highly ranked constraint banning stress clash, * CLASH.
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(24) Evaluation of /'asugal/ 'sugar'

[‘asugal/ FTFM PARSE

a(['a@su)gal] * |

kb. (['a@su)(gas$l])

c. ['asu@gal]) *1
d. ['asu(ga$l]) x|
e [(‘asu$)gall *1

Two constraints are needed, one to force an initial foot, another to force feet to be binary. |
motivate each in turn. Thefirst output to be excluded is (24b), with adegenerate foot. Degenerate
feet are excluded by a constraint requiring that feet be binary. In Tohono O'odham, binarity isjudged
on the syllabic level, as heavy syllables do not attract stress. The constraint isformalized in (24):

(25) FOOTBINARITY (abbreviated FTBIN)

Feet are analyzable as binary on the syllabic level.

FOOT BINARITY excludes degenerate feet. Asbinarity isevaluated purely on the syllabic level,
all monosyllabic feet will violate (25), even if those syllables are bimoraic. Syllable count, not mora
count, drivesthis system. Any system that utilizes strictly binary syllabic trochees predictsthat final
stressis absent. In Tohono O'odham, final stress only appearsin morphologically complex forms.
This suggests that FOOTBINARITY issurface violated. In contrast, FOOT FORM is never surface
violated, arguing for aranking in which FOOTFORM appears in the top block of constraints (those
constraints that are unviolated), with FOOT BINARITY ranked below this block of constraints.
Furthermore, the absence of final stressin trisyllables means that FOOTBINARITY must dominate
PARSE-s. With FOOT BINARITY dominatingPARSE-s, (24b) is excluded as the optimal output. (26)

shows the success of this ranking in predicting (26b) as nonoptimal.
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(26) Evaluation of /'asugal/ 'sugar'

[‘asugal/ FTFM FTBIN PARSE
pa.(['a@su)gal] *
b.(['a@su) (ga$l]) *!

Both candidates satisfy FOOT FORM . However, (26b) fails on FOOTBINARITY, since the output
surfaces with a degenerate foot. The optimal candidateis (26a), which is stressed only on the first
syllable and surfaces with asingle binary foot. If the rankings between FOOTBINARITY AND PARSE- s
were reversed, (26a) would not be the optimal output,. Instead, (26b) would be selected as optimal by
thehierarchy. PARSE-s must be sufficiently low enough on the hierarchy to prevent the final
degenerate foot in trisyllabic monomorphemic words.

Wheat of the outputs from (24) which did not have initial feet? Forms such as (24c) are excluded
by an alignment constraint that requires prosodic words to begin with afoot. Like FOOT BINARITY,
this constraint is motivated in a number of placesin the literature (for example, McCarthy and Prince
1993b). The specific alignment constraint required for Tohono O'odham forces the alignment of a
foot for every prosodic word. In Optimality Theory, the constraint that forcesinitial feet is
formalized under the rubric of Generalized Alignment (McCarthy and Prince, 1993b). (The schema
for Generalized Alignment appeared in Chapter One.) A LIGNPROSODICW ORD appearsin (27).

(27) ALIGN (PROSODIGON ORD, LEFT, FOOT, LEFT) (abbreviated ALIGNPW)

The left edge of every Prosodic Word is aligned with the left edge of afoot.

The constraint in (27) evaluates words to determine whether they begin with afoot. Thiswill
rule out an output like* 'a(su@gal) 'sugar', because it violates the alignment constraint. The

constraint is surface unviolated, placing it with FOOTFORM inthe top block of constraints. The



tableau in (28) shows how this ranking rejects the output * [a(su@gal)] , 'sugar’ becauseit failsto
satisfy ALIGNPROSODICWORD.

(28) Evaluation of /'asugal/ 'sugar'

['asugal/ FTF™m ALIGNPW FTBIN PARSE
pa.([a@su)gal] *
b. ['a(su@gal]) * | *
c. ['asu(gasl)) *1 * **

All three candidates satisfy FOOTFORM, since the feet are trochaic. Only (28a) satisfies
ALIGNPROSODICWORD. The high ranking of this constraint means that (28a) is optimal. The lower
ranked FOOTBINARITY isirrelevant, so the success of (28a,b) and failure of (28c) at this point is moot.
Finally, PARSE- s is even lower on the hierarchy, and so also plays no rolein selecting the optimal
output.

At this point, it is prudent to consider monosyllables. The ranking of FOOTBINARITY dominating
PARSE argues against degenerate feet. However, monosyllabic content words do appear in Tohono
O'odham. These forms do emerge as stressed output, with the incorporation of the alignment
constraint, A LIGNPROSODICWORD. Inthetableauin (29), amonosyllabic input is considered. The
optimal output is stressed, in (29a):

(29) Evaluation of /ton)/ 'ant’

/ton)/ "ant' FrFm ALIGNPW FT BIN PARSE

pa.([to@n)]) *

b. [ton)] *1 *




The competition is between stressing a monosyllabic input or not stressing such an input. The
stressed form best satisfies the highly ranked A LIGN PROSODIGN ORD constraint, so monosyllabic
forms do surface with stresses, despite the fact that they constitute degenerate feet 33

The final monomorphemic candidate to be considered is a quadrisyllabic form, which is stressed
on the first and third syllables. This optimal output is predicted by the hierarchy and constraint
rankings above. In (30), the input pako'ola 'Pascoladancer’, isevaluated; the correct output

surfaces as (30a).

33This constraint hierarchy predicts that monosy!labic content words of the shape CV should
exist; they do not. Thiscan betreated in several ways. For example, CV inputs could be analyzed
for words that surface as CV:. Thisaugmentation might be expected to disappear under affixation.
Or it might be that augmentation is kept under affixation to preserve phonological identity with the
unaffixed form. Thereisno evidence for either approach. Here | assume that there are simply no
content words with inputsin the shape CV.



(30) Evaluation of /pako'ola/ 'Pascola dancer'

/pako'ola/ 'Pascola

dancer'

FTFM

ALIGNPW

FT BIN

PARSE

pa.([pa@ko)(o$la])

b. ([pa@ko)'ola]

* % |

c. [pa@ko)('o$)la]

*|

d.([pa@ko)(ola$])

* |

e [pako@'0)(la$])

* |

f. [pa(ko@'o)la]

* |

* %
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To demonstrate the rankings a bit more fully, a number of ungrammatical outputs are considered.

Three candidates are excluded because they violate one of the top block of constraints. (30d) violates

FOOTFORM, as the second foot isiambic. Both (30e) and (30f) violate A LIGN PROSODIGN ORD, as

they do not begin with feet. FOOT BINARITY rules out (30c), leaving only two candidates that satisfy

the constraint rankings to that point. Of these two candidates, only (30a) satisfies the entire

hierarchy. (30b) incurstwo violations of PARSE-s, and so is aworse candidate than (30a). With the

hierarchy currently in place, all of the monomorphemic forms surface with correct outputs.

2.3.1.2 Summary of the Analysis

In this section, monomorphemic stress patterns were analyzed for the attested shapes of such
forms. Four constraints were motivated on the basis of the monomorphemic data. Left-headed feet

are ensured by FOOTFORM. This constraint is surface-true, and fallsin the top block. A second

constraint fallsin this block, A LIGNPROSODICWORD. This constraint ensures that all prosodic words

begin with afoot, and must dominate PARSE-S.



101

Two additional constraints were needed: FOOT BINARITY and PARSE-S. FOOTBINARITY is
surface-violated, and appearsin ablock below the top set of constraints; it also dominatesPARSE-s,
thus preventing final degenerate feet in trisyllables. PARSE-s is at the bottom of the constraint
hierarchy argued for in this section. The following constraint ranking has been motivated thus far:
FOOT FORM, ALIGN PROSODICWORD E FOOTBINARITY EPARE- s. With these constraints, the stress
patterns for monomorphemic forms are correctly predicted.

2.3.2 TheAnalysis of Polymorphemic Forms

In this section, the polymorphemic stress patterns are analyzed. Polymorphemic formsallow
final stressed syllables. The current hierarchy failsto account for the presence of final stressin
polymorphemic forms. First, the inadequacy of the current constraint ranking is established.

Following this, a constraint is proposed to generate final odd syllablesin polymorphemic forms. This
constraint, the M ORPHEME-T O-STRESS PRINCIPLE forces every morpheme to surface with at least one
stress. | show how this constraint applies to the various morphophonological shapes. Thefirst set of
words that are accounted for are prefixed words. Seven prefixed forms are accounted for, so that
forms of each possible size, bothwith and without syncope, are analyzed. Following this, |
demonstrate that forms with one suffix are also accounted for by theM ORPHEME-T O-STRESS
PRINCIPLE. Finally, | show that the stress pattern of words with multiple affixes and reduplication

aso follows under thisanalysis.

The M ORPHEME-T O-STRESS PRINCIPLE dominates the prosodic constraints, FOOTFORM and
PARSE-s. Inturn, it isdominated by two constraints. Thefirst of these, * QLASH, excludes two
adjacent stressed syllables. This constraint isunviolated in the language. The second constraint,

* LAPSE, bans lapses of two unstressed syllables before a stressed syllable. The M ORPHEME-T O-
STRESS PRINCIPLE, plus these two constraints, accounts for all of the polymorphemic data described in

this chapter.
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2.3.2.1 TheFailureof the Current Hierarchy

Thefirst step in the analysisisto establish the failure of the current hierarchy. Thisis done
rather simply, in the tableau below. Two outputs are evaluated for a polymorphemic trisyllable. The
competing candidates are the attested output, (31a) and the ungrammatical (31b). Under the
constraintsin (31), the ungrammatical output isincorrectly predicted to surface as optimal, while the
actual output (31a) is considered nonoptimal.

(31) Evaluation of /RED-paudo/ 'pl-duck'’

/RED-paudo/ 'pl-duck’ FTFMm ALIGN PW FTBIN PARSE
a([pa@][pa)(do$]) *1
kb. ([pa@][pa)do] *

Candidate (31b) isincorrectly selected as optimal becauseit only violates the lowest-ranked
constraint, PARSE-s. (31b) has only an initial stress, which isthe pattern found in monomorphemic
trisyllables. However, aform consisting of aprefix plus abase surfaces with final stressif the formis
trisyllabic. Infact, al polymorphemic trisyllables surface with final stress. The output with this
pattern, (31a), is discarded because of aviolation of the higherranked FOOT BINARITY. A constraint
must outrank FOOTBINARITY to force afoot on the suffix.

Observe that the two morphemesin (31) each receive astress. Furthermore, the constraint that
appliesto prefixed words like (31) must also apply to all other polymorphemic words; final stresses
arealso allowed in aword such aspa@udo-ga$ ‘owning aduck’, where the base and suffix each
receive astress. The patterns of stressin these words arguesin favor of aconstraint that requiresall
morphemesto be stressed. However, it cannot be that all prefixes and suffixes get stressed; witness

the stress patterns of words like or hi@-him-a$d 'will be walking' or'a@suga$l-mad 'adding
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sugar'. Rather, the generalization isthat all morphemes must get stressed, but that the satisfaction of
this constraint cannot override the basic rhythmic constraints, thus producing alternating stress.
2.3.2.2 TheAnalysisof Prefixed Forms

In this section, | outline the specific proposed constraint, the MORPHEME-TO-STRESS PRINCIPLE.
Here | show how this constraint operates with regard to prefixed words. While accounting for all
prefixed words, | also motivate a constraint against stress clash, * CLASH. * CLASH dominates the
MORPHEME-TO-STRESS PRINCIPLE, thus preventing words where all morphemes are stressed in way
that produces adjacent stresses.

First let usturn to the formul ation of the M ORPHEME-T O-STRESS PRINCIPLE. The proposal isthat
each morpheme must be stressed. Needlessto say, asall morphemes do not actually surface as
stressed, this constraint may be (and in fact, is) surface violated. The M ORPHEME-T O-STRESS
PRINCIPLE must dominate FOOTBINARITY, so that morphemes will be stressed even if that resultsin
degenerate feet. A higher ranking of FOOTBINARIT Y would negate the effect of the MORPHEME-TO-
STRESS PRINCIPLE. The proposed constraint isformalized in (32).34

(32) The MORPHEME-T O-STRESSPRINCIPLE (abbreviated: MSP)

For every morpheme, there exists some stressed syllable that fallsin the

domain of that morpheme.

(" MORPHEMES $ STRESSED SYLLABLE such that the STRESSED SYLLABLEfallswithin the
domain of that MORPHEME).

The MORPHEME-T O-STRESS PRINCIPLE is a domain bounded constraint, where something holds
within agiven domain, as opposed to the edges of thisdomain. Parallel cases of domain-bounded

phonological processes are noted in the literature on the Prosodic Hierarchy (see especially Hayes

34This constraint is also argued for in Fitzgerald (To appear a).
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1989b). For example, Hayes (1989b) notes that there are cases of prosodic phenomenathat are
bounded by a particular domain, such as Chi:mwini phrasal lengthening.

Returning to the subject of constraint ranking, if we rank the M ORPHEME-T O-STRESS PRINCIPLE
above FOOTBINARITY in the hierarchy, the nonoptimal pattern of (33b) isruled out. Instead, the
optimal output, with final stress, is correctly chosen. A third candidate, (33c) is also represented
below. Thisform hasthe correct stress contour, but is footed in such away that the first foot is
degenerate, and the second foot isiambic. Such a candidate is shown to be excluded by itsfailure on

FOOTFORM. Thisreevaluationisgivenin (33).
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(33) Evaluation of /RED-paudo/ 'pl-duck’

/RED-paudo/ 'pl-duck’ FTFM ALIGNPW MSP FTBIN PARSE
pa.([pa@][pa)(do%]) *

b. ((pa@][pa)do] *| x

¢. ((ra@])([pados)) *1 *

The output in (33a) violatesFOOTBINARITY, while the output in (33b) violates the M ORPHEME-
TO-STRESS PRINCIPLE. Because FOOTBINARITY isthelowerranked constraint, satisfaction of the
MORPHEME-TO-STRESS PRINCIPLE means that (33a) is the optimal candidate. The ranking of the
MORPHEME-TO-STRESS FRINCIPLE falls below the other constraints, but aboveFOOTBINARITY,
showing that FOOTBINARITY must be dominated by the M ORPHEME-T O-STRESS PRINCIPLE. If the
rankings were reversed between the two, we would expect (33b) to be the optimal output. Tableau
(33) servesto establish the ranking between the two constraints. There are two other candidates that
do not appear in (33). Oneof theseisaform like* pa@pa$do, 'ducks', with two adjacent stresses.
Thisform does not appear; stress clash is not permitted in Tohono O'odham words.3°

In (34), this candidate appearsin the tableau. Given the rankings argued for thus far, candidate
(34b) tieswith the attested output (34a). Both candidates incur one violation on the same constraint,

FOOTBINARITY.

35More evidence for this appearsin Fitzgerald (1996c, 1997).
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(34) Evaluation of /RED-paudo/ ‘ducks

/RED-paudo/ 'ducks FTFM | ALIGNPW MSP | FTBIN PARSE
pa.([pa@][pa)(doS]) *
kb. ([pa@])([pa$do]) *

There is nothing ruling out the candidate with the unattested surface contour in (32b), * (pa@)-
(pa$do). However, candidates with two adjacent stresses violate a constraint that prohibits such
stress clash. Constraints against stress clash have been argued for especially in the context of rhythm
rules and destressing (see especially Hayes 1984, Hammond 1988, and Kager 1989). A constraint
banning stress clash, * CLASH, has aso been invoked in more recent work, for example, Kager
(1994), Green and Kenstowicz (1995) and Kenstowicz (1995). The constraint invoked here appears
in(35):

(35) *CLASH

Adjacent stresses are not permitted.

The constraint appears in the unranked top block of constraints, asit is surface unviolated.38 In
the tableau below, the tied candidates are reevalauted, with * QLASH incorporated into the top block of

constraintsin (36).

36+ CLASH is also necessary elsewhere in the system to prevent stress clash in wordsin context
(Fitzgerald 1996¢, 1997).
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(36) Evaluation of /RED-paudo/ 'pl-duck’

/IRED-paudd/ 'pl-duck’ FTFM | *QASH | ALIGNPW MSP | FTBIN PARSE
pa.([pa@][pa)(doS]) *
b. ([pa@])([pa$do]) *1 *

Both candidates possess degenerate feet, and so each output violates FOOTBINARITY. They are
distinguished by the higher-ranked * Q_ASH constraint, which rules out (36b). The rejection of this
output in no way changes the predictions made by the hierarchy above, as none of the
monomorphemic outputs surface with adjacent stresses. We shall also see below that this constraint
prevents a number of unattested patterns from surfacing.

With the MORPHEME-T O-STRESS PRINCIPLE and * QLASH in the hierarchy, we should consider the
range of morphological possibilities for inputs to be assured that these constraints predicts the full
range of patterns for polymorphemic words. In thissection, prefixed inputs are evaluated. These
inputs include only the reduplicant and the base; the outputsinclude both forms with and without
syncopeinthe base. Six formsin total are evaluated.

(37) Reduplicated forms evaluated in this section

a. pa@-pado$ ‘ducks (Sp'

b. hi@-him ‘walking, plural’

c ko@uks® 'seeping, plura’

d. c&i@-c&pkan ‘'working, plural'

e. mu@-msigo$ 'musicians(Sp)'

f. pa@-pko'o$la 'Pascoladancers (Sp)'

Thefirst input to be considered is monosyllabic. Two possible outputs may appear, depending

on whether the environment for syncope is met. First we evaluate a monosyllabic form without
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syncope, the output hi@-him ‘walking, plura’. While this disyllabic form has exactly two
morphemes, it does not receive exactly two stresses. Rather, * CLASH prevents each morpheme from
surfacing with a stress and the word surfaces as a canonical syllabic trochee, in (38a).

(38) Evaluation of /RED-him/ 'pl-walking'

/RED-him/ 'pI—WaI ki ng' FTFM *QLASH ALIGNPW MSP FTBIN PARSE
pa(hi@][him)) -
b. ((hi@])([hism]) " *

Candidate (38a) violates only the MORPHEME-T O-STRESS PRINCIPLE by failing to stress the base
morpheme. Thisviolation is sufficiently low enough that it does not prevent (38a) from emerging as
the optimal candidate, as (38b) violates the higher+anked * CLASH. The violation incurred on
FOOTBINARITY by (38b) isirrelevant, again sinceit falls below thefatal violation.

For the second monosy!labic input, syncope applies to the base vowel so that the output is also
monosyllabic. Thispatternisexemplified by ko@u-ks1 'sleeping, plural'. Becausethereisonly
onevowel inthisform, thereis only one possible stressbearing element. However, the form does
allow usto compare an output with stress (39a) with one without stress (39b). A third candidate
appears, one that is footed but not stressed, (39¢).37

(39) Evaluation of /RED-kous’/ 'pl-sleeping'

/RED-kous/ 'pl-sleeping’ FTF™ *QLASH | ALIGNPW MSP | FTBIN PARSE
pa([ko@u][ks]) * *
b. [kou][ks] *1 ** *

37Base vowel syncope often occurs under reduplication (see Hill and Zepeda 1992 for more on
this phenomenon).
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c.([koui[ks"]) *1 *x *

(39a) satisfies the alignment constraint, while the top block of constraints eliminates (39b), which
fails on ALIGNPROSODICWORD by virtue of an absent initial foot. (39c) is excluded by FOOTFORM,
asthefoot has no head. The reduplicant is overtly stressed in (39a), while the base morpheme is not
directly stressed and in fact, has no stress-bearing elements within its domain. The resulting violation
of the MORPHEME-TO-STRESS PRINCIPLE is sufficiently low for (394) to still be the optimal candidate.

The next set of formsto be evaluated are disyllabic inputs. A form with syncope still needsto be
analyzed. Suchaformis c&i@-c&pkan ‘working, plura’, appearing below in (40).

(40) Evaluation of /RED-c&ipkan/ 'pl-working'

/RED-c&ipkan/ 'plworking' || FTFM | *QLASH | ALIGNPW MSP | FTBIN PARSE

pa([c&i@][c&pkan)) *

b. ([c&i@][c&p)(ka$n]) x| *

In the above tableau, the candidates differ asto whether the word is parsed as one foot (40a) or
two (40b). Parsinginto two feet produces aword with stress clash (40b), which means that (40a) is
optimal by better satisfying the top constraints. Two morphemes, but only one stressed syllablein the
output, means that (40a) violates the MORPHEME-T O-STRESS PRINCIPLE, although the violation does
not threaten the optimality of this candidate. Likewise, (40b) violates FOOTBINARITY, but the
violation istoo low to be relevant in the constraint evaluation.

Now let us moveto trisyllabic inputs. All trisyllabic outputs show syncope:"8 , So only one
possible output (with syncope) results from atrisyllabic input. Thisform isexemplified by mu@-

msigo$ 'musicians (Sp)', evaluated in the tableau bel ow.

38However, note that there are not many trisyllabic monomorphemic words, and only a subset
reduplicate.
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/RED-musigo/ ‘'musicians

&)

FTFM

*QLASH

ALIGNPW

MSP

FrBIN

PARSE

pa.((mu@][msi)(gos])

b.((mu@][msi)go]

*|

¢. ((mu@]m)(si$gol)

* |

d. ([mu@][m)(sigo$])

*|

Four possible outputs appear in (41). Thefirst output, (41a), stresses the first and third syllables

at the expense of one violation on FOOT BINARITY. The M ORPHEME-T O-STRESS PRINCIPLE excludes

(41b), which does not stress either vowel of the base morphenme. * CLASH rules out (41c), which

stresses the first and second syllables. Finally, the stress contour of (41d) isidentical to (41a), with

thefirst and third syllables stressed; however, thisform isfooted differently, and the second foot

incursafatal violation of FOOTFORM. Theviolation of FOOTBINARITY islow enough on the

constraint hierarchy that it does not prevent (41a) from being the optimal output.

Thefinal reduplicated form to be evaluated is the quadrisyllable. Thisform, pa@-ko'o$la

'Pascola dancers (Sp)', allows syncope in the base morpheme under reduplication. The form surfaces

with the first and third syllables stressed, a pattern that isidentical to monomorphemic

guadrisyllables. The evaluation of such aform shows that this hierarchy does produce the normal

alternating stress pattern even with the incorporation of the MORPHEME-TO-STRESS PRINCIPLE.

(42) Evaluation of /RED-pako'ola/ 'Pascola dancers (Sp)'

/RED-pako’ola/ 'Pascola

dancers (Sp)'

FTFM

*CQLASH

ALIGNPW

MSP

FTBIN

PARE
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pa.([pa@][pko)(o$la))

b. ([pa@][pko)'ola] x| *

c.((pa@][p)(ko$0)(a$]) *| *x

The set of possible candidate analyses in (42) makes (42a) a more plausible form than the others,
and thisis borne out by the absence of any violations for this candidate. In contrast, (42b) violates
both the M ORPHEME-T O-STRESS PRINCIPLE and PARSE- s by failing to exhaustively foot syllables.
Theviolation on the former constraint provesfatal for (42b). Finally, (42c) stressesthe first, second
and fourth syllables; the violation of * CLASH by this output excludesit from the competition. The
optimal candidate, (42a), thus replicates the stress pattern of polymorphemic forms, rather than
producing a different stress pattern under the influence of theM ORPHEME-T O-STRESS PRINCIPLE.

To summarize, the set of prefixed forms evaluated in this section give strong motivation for the
MORPHEME-TO-STRESS PRINCIPLE. The most convincing argument for this constraint comes from the
first form, pa@-pado$ 'ducks (Sp)', where the morphological bracketing does not predict the
phonological footing. The constraint, * CLASH, has also been motivated in this section. Inthe
sectionsto follow, both constraints play acritical rolein predicting the surface pattern of Tohono
O'odham complex words.

2.3.2.3 The Analysisof Wordswith One Suffix

In this section, the simplest set of suffixed words are evaluated, those words composed only of a
base and a single suffix. These words provide further evidence for the constraint hierarchy motivated
above, aswell asfor an additional constraint banning lapses (two unstressed syllables). Fiveforms
are evaluated in this section, with the base size covering the range from one to four syllables. Two
trisyllabic bases are evaluated. Theseformsareall listedin (43).

(43) Words evaluated in this section

a. hi@m-ad ‘will bewalking
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b. pa@udo-ga ‘owning aduck (Sp)'
c. ‘'a@suga$tmad ‘adding sugar (Sp)'
d. 'a@suga$lt 'to make sugar (Sp)'
e. pi@mia$ndo-masd ‘adding pepper (Sp)'

First on thelist of output typesto consider is a suffixed monosyllabic base, resultingin a

disyllabic output. A form likehi@m-ad 'will be walking' exemplifiesthistype. In (44), the

constraint ranking generates this output. The hierarchy motivated by the prefixed wordsis used here.
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/him-ad/ 'will be walking'

FTFM

*QLASH

ALIGNPW

MSP

FTBIN

PARSE

pa([hi@m][ad])

b. ((hi@m])([a$d])

* |

c. ([him][a$d])

* |

Three forms are evaluated, one with stress on the first syllable (44a), one with stress on both

syllables (44b), and one with stress on the second syllable (44c). Candidates (44b) and (44c) both

violate constraintsin the top block. A * CLASH violation sufficesto rule out (44b), while theiambic

footing in (44c) disqualifiesit with respect to FOOTFORM. (44a) is optimal, despite its violation of the

MORPHEME-TO-STRESS PRINCIPLE, because of its satisfaction of the higher ranked constraints that the

other candidatesfail.

A disyllabic base plus a suffix is evaluated in the same way as the suffixed monosy!labic base.

Tableau (45) demonstrates this, comparing the trisyllabic output with final stress (45a) with the

candidate without final stress (45b). The addition of theM ORPHEME-T O-STRESS PRINCIPLE correctly

predicts (45a) as optimal.

(45) Evaluation of /paudo-ga/ 'owning a duck’

/paudo-ga/ 'owning a duck'’

FTFM

*QLASH

ALIGNPW

MSP

FTBIN

PARSE

pa([pa@udo])([ga$])

b. ([pa@Uudo])[ga]

*|

Both candidates satisfy the top block of constraints, so the decision is made by the lower ranked

MORPHEME-TO-STRESS PRINCIPLE, which (45b) violates. Since (45d) satisfies this constraint, it isthe
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optimal output under the hierarchy. The FOOT BINARITY violation istoo low to be counted against
(454).

Thethird form to be evaluated consists of atrisyllabic base plus a suffix. Such acase generates a
form like'a@suga$l-mad 'adding sugar'. The suffix gets footed, but is not stressed. Unlike the
previous case, pa@udo-ga$ 'owning aduck’, the two morphemes do each get asingle stress.

Instead, here the suffix shares afoot with the final syllable of the base, seen in the attested output
(46a). Unfortunately, the hierarchy incorrectly selects a nonoptimal candidate, (46d), as optimal.

(46) Eval uation of /'asugal-mad/ 'adding sugar'

[‘asugal-mad/ 'adding sugar' || FTF™m *QLASH | ALIGNPW MSP | FTBIN PARSE
a(['a@su)(gabl][med]) *1
b.(fa@su)(gasl])([masd]) *! il
c.((a@su)(gal][ma$d]) *!

kd.([a@su)gal]((mabd]) * *

Two candidates, (46b) and (46c) fail on constraints from the top block. Thiswinnowsthe
competition down to (46a) and (46d). Since both candidates succeed in the top block, the next
highest ranked constraint passes judgment on the candidates. The MORPHEME-T O-STRESSPRINCIPLE
throws out the attested form, (46a) with one violation. In contrast, (46d) satisfies this constraint and
isincorrectly predicted as the optimal output. The additional violations on FOOTBINARITY and
PARSE- s are sufficiently low on the hierarchy to be of no consequence. The problem then isthat the
hierarchy cannot predict the correct output for atrisyllabic base with a monosyllabic suffix.

How do we eliminate (46d) and correctly predict (46a) as the optimal candidate? From the
tableau above, we see that some constraint must dominate theM ORPHEME-T O-STRESS PRINCIPLE in

such away asto exclude (46d). The crucial problem with (46d) stemsfrom a'lapse’ of two
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unstressed syllables before a stressed syllable. The key to this problem isthe second of these two
weak syllables, which isunfooted. Recent work in Optimality Theory has argued for constraints
against lapses, for example, Kager (1994) and Green and Kenstowicz (1995). * LAPSE has been
invoked for avariety of languages.39

The constraint in (47) is adopted:

(47) * LAPSE *W(

Avoid an unfooted syllable (WEAK) followed by afooted syllable40

* LAPSE must dominate the MORPHEME-T O-STRESSPRINCIPLE to prevent first and fourth syllable
stressasin (46). As* LAPSE is not surface true (evidence comes from the stress pattern of words with
odd epenthesis, presented in the next chapter), it is not in the top ranked block of constraints, but

rather below them. The rarking is argued for by the reevaluation in (48) below.41

39A second possibility isto reconsider the ranking between the M SP and FOOT BINARITY, so that
the two tie and violations are considered in sum. This does not eliminate the (a) candidate. The
disadvantage of this approach (argued for in Fitzgerald To appear a) isin itsintroduction of rather
powerful machinery to thetheory. In contrast, the* LAPSE approach is simpler, as lapses have been
argued against elsewhere in the literature. * LAPSE isthus preferable to introducing tied constraints.

40Green and K enstowicz (1995) adopt adlightly different version, where two unstressed syllables
violate the constraint, unless there is afoot separating the two. Thiswill not work for Tohono
O'odham. Furthermore, a constraint that simply bans two unstressed syllablesfails, asit would
predict final stressin monomorphemic trisyllables.

41Thetop block of constraints all appear in a single column to conserve space.



(48) Evaluation of /'asugal-mad/ 'adding sugar'

[‘asugal-mad/ 'adding sugar' FTFM
*CLAH

ALIGNPW

*LAPS

MSP

FTBIN

PARSE

pa.(['a@su)(gas$l][mad])

b.((a@su)gal]((masd])

*|

The tableau shows the two main competitors for such an input, with first and third stress (48a)
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and first and fourth stress (48b). * LAPSE excludes (48d), so that the satisfaction of this constraint by

(48a) means that the correct optimal candidate is now selected. The violation on the MORPHEME-TO-

STRESS FRINCIPLE isirrelevant in (48), asthe higher ranked * LAPSE prevents lower ranked constraints

from playing an activerole.

One potential problem might occur if * LAPSE were to force final stressin monomorphemic

words. To demonstrate that this does not occur, a monomorphemic trisyllable is evaluated below:

(49) Evaluation of /musigo/ 'musician (Sp)’

/musigo/ 'musician (Sp)' FTFM
*CLAH

ALIGNPW

*LAPS

MSP

FTBIN

PARSE

pa.((mu@si)go]

b.(mu@si)(gos$])

* |

Neither * LAPSE nor the M ORPHEME-T O-STRESS PRINCIPLE change the evaluation for such cases.

Since *LAPSE ignores all unfooted syllables, unless followed by subsequent footed syllables, itis

unviolated by (49a). Also, theinput ismonomorphemic; the presence of asingle stressin the word is
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enough to satisfy the M ORPHEME-T O-STRESS PRINCIPLE, so nothing forces the degenerate foot in the
nonoptimal (49b). * LAPSE only applies when the two unstressed syllables come before a stress, not
when the order is reversed and the two unstressed syllables follow a stress. Therefore, the evaluation
of monomorphemic trisyllablesis unchanged, and (49a) continues to be the optimal candidate.

An additional ramification of thisformulation of * LAPSE isthat it also does the work of
ALIGNPROSODICW ORD. This can be seen in the following tableau, where the pa@-pko'o$la 'Pascola
dancers(Sp)'. With* LAPSE banning unfooted syllables that are followed by footing, the same
candidates are discarded, even without A LIGN PROSODION ORD in the hierarchy.

(50) Evaluation of /RED-pako'ola/ 'Pascola dancers (Sp)'

/RED-pako'ola/ ‘Pascola FTFm *LAPS| MSP | FTBIN PARSE
dancers (Sp)' *CLAH E

pa.([pa@][pko)('o$lal)

b. ([pa@][pko)ola] *1 **

c. ([pa@][pko)(o$)ia] *1 *
d.([pa@][pko)(‘olas]) *1

e. [pa][p(ko@'o)(la$]) *| * * *

f. [pa][p(ko@'0)la] * * *k

The alignment constraint is completely unnecessary with * LAPSE. FOOTFORM eliminates (50d)
from competition. The remaining candidates are weeded out by * LAPSE (50¢,f), theM ORPHEME-T O-
STRESS FRINCIPLE (50b), and FOOTBINARITY (50c). Only (50a) satisfies all constraintsin the
hierarchy. This eliminates one task performed by ALIGNPROSODICWORD. The other task performed
by the alignment constraint was to stress the word under prosodic rooting (Hammond 1984). This

task is accomplished by theM ORPHEME-T O-STRESS PRINCIPLE, which stresses every morphemein a
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word. The duplication of effort, and efficiency of the* LAPSE constraint and theM ORPHEME-T O-
STRESS FRINCIPLE, argues for the elimination of ALIGNPROSODICW ORD.

Before turning to a suffixed quadrisyllabic base, et us consider one more trisyllabic base. We
have not yet considered aform with the consonantal suffix, -t 'causative'. Thisform produces afinal
stresswhen it is suffixed to amonomorphemic trisyllable. However, under the formalization of the
MORPHEME-TO-STRESS PRINCIPLE, the stressed final syllable does not fall within the domain of the
consonantal morpheme. This makes the incorrect predictions below.

(51) Evaluation of /'asugal-t/ 'sugar-causative (Sp)'

['asugal-t/ 'sugar-causative FTFMm *LAPS| MSP | FTBIN PARSE
(&) *CLAH E

a((a@su)(gas][t]) * *1
ko.(['a@su)gal][t] * *

Under the M ORPHEME-T O-STRESS PRINCIPLE, a stressed syllable must fall in the domain of that
morpheme. As-t isnot stressed, nor isthere astressed syllable within its domain, the formin (51a)
must violate this constraint. This predicts, wrongly, that the optimal candidate would be the form
without final stress. However, the-t could not bear stress— consonants are not stress-bearing
elementsin Tohono O'odham. Furthermore, -t does appear in a stressed syllable— indeed, in the
rhyme of a stressed syllable. How can we formally associate the final stressin'a@suga$l-t 'adding
sugar' with the -t?

The answer to thisliesin the Percolation Convention, which Archangeli (1988) proposes for
extrametricality of aterminal rhyme element. She argues that extrametricality is assigned to an
element of the rhyme, the extrametricality percolates so that the entire rhyme (but not syllable)

dominating the terminal element becomes extrametrical. The Percolation Convention can be used to
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apply to Tohono O'odham as well, although with some revision. Rather than formally refer to the
rhyme, we can refer to themora. 1f amora dominates a stressed element, the stress percolates up to
the syllable. Onsets are assumed to not be dominated by moras, so that we get an effect for the
rhyme. We can revise theM ORPHEME-T O-STRESS PRINCIPLE to refer to moraic material; thus while-
t isnot stressed on the surface, it does represent a stressed mora. By the Percolation Convention, this
stressed consonant appears on the surface as a stressed syllable with the vowel manifesting the stress.
The M ORPHEME-T O-STRESS PRINCIPLE appears revised as:

(52) The MORPHEME-T O-STRESSPRINCIPLE (revised)

For every morpheme, there exists some stressed morathat fallsin the

domain of that morpheme.

With theserevisions, let us revisit and reeval uate'a@suga$l-t 'to make sugar (Sp)' in (53).
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(53) Evaluation of /'asugal-t/ 'sugar-causative (Sp)'

['asugal-t/ 'sugar-causative FTFm *LAPS| MSP | FTBIN PARSE
(Sor *CLAH E

pa.(['a@su)(ga$l][t]) *
b.("a@su)gal][t] *1 *

The decisiverolein (53) is played by the M ORPHEME-T O-STRESS PRINCIPLE, which selects (53a)
over (53b). The consonantal suffix isincluded in astressed syllable; since the suffix has no stress
bearing element, it must be grouped in a stressed syllable to count as stressed. Thisisthe casein
(534), where the suffix groups with the final syllable, which is stressed. In (53b), the grouping is
identical, but the syllable is unstressed, triggering afatal violation of the MORPHEME-TO-STRESS
PRINCIPLE. The stress percolates from the suffix to the entire syllable; this pattern is not expected for
aconsonantal prefix, which isnot aterminal moraic element.

Thefinal form to be considered in this section is a suffixed quadrisyllable. Such aform stresses
thefirst, third and fifth syllables, asinpi@mia$ndo-ma$d 'adding pepper (Sp)'. The final stresson

thisform is easily predicted by the constraint hierarchy, as demonstrated in (54):
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(54) Evaluation of /pimiando-mad/ ‘pepper-adding (Sp)'

/pimiando-mad/ 'pepper-adding FrFm *LAPS| MSP | FTBIN | PARSE
(Sor *CLASH E

pa.([pi@mi)(a$ndo])([ma$d]) *
b.([p@imi)(a$ndo])[mad] *| *

c. ([pi@mi)an(do$][mad]) *| *

Three candidates appear above, the first with the attested surface pattern, stressing all odd
syllables. The other two forms avoid the degenerate foot by stressing only the first and third syllables
(54b) or only thefirst and fourth syllables (54c). The M ORPHEME-T O-STRESS PRINCIPLE rules out
both these forms, as neither (54b) nor (54c) stresses the suffix. Only (54a) passes this constraint, and
so it isthe optimal candidate.

A quick summary of this section will be helpful before we turn to the final sa of complex forms,
those with multiple affixes. Here singly-suffixed bases, ranging from oneto four syllables,
demonstrated the efficacy of the constraint hierarchy. One modification was needed. A constraint,
*LAPSE, was introduced to prevent an unfooted, weak syllable from preceding afoot. The
introduction of this constraint was shown to have no effect on other forms previously accounted for,
mainly monomorphemic trisyllables.

2.3.2.4 TheAnalysisof Wordswith Multiple Affixes

In this section, words with more than one affix are considered. First, two bases, each with two
suffixes, are evaluated. The bases are monosyllabic and disyllabic, as larger bases do not appear with
more than asingle suffix. The disyllabic form isalso analyzed in itsreduplicated form. Four
additional bases are evaluated, each with areduplicant and asingle suffix. Thefinal set of formsare

areduplicated and nonreduplicated disyllabic base with threesuffixes. In al, nine formsare
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considered in this evaluation, leading to the conclusion that the constraint hierarchy predicts the
surface stress pattern for all morphological shapes.

Thefirst set of words to be considered are those with two suffixes. For these words, only a
monosyllabic and disyllabic base are attested, with only the disyllabic form attested with
reduplication. A monosyllabic base with two suffixes stresses the first and third syllables, just like
other complex trisyllables.

(55) Evaluation of /paun-c&ud-dam/ 'bread-causative-agent (Sp)’

/paun-c&ud-d am/ 'bread- FrFm *LAPS| MSP | FTBIN | PARSE
causative-agent (Sp)' *CLASH E

pa. ([pa@un][c&ud])([da$m]) * *
b.([pa@un][c&ud])[dam] ** ] *

c. ([pa@un])(c&u$d])([da$m]) *| *kk

The candidates surface with one (55b), two (55a) and three stresses (55¢). The optimal
candidate, (55a) incurs one violation each on the MORPHEME-T O-STRESS PRINCIPLE and
FOOTBINARITY. The other candidates fare worse; (55b) is excluded because it has two violations on
the M ORPHEME-T O-STRESS PRINCIPLE. The two suffixes are both unstressed, causing two violations
on this constraint. (55c) violates* CLASH in the top block by surfacing with adjacent stresses.

A disyllabic base with two suffixes produces similar results, with the first and third syllables
stressed. 1n (56), the tableau shows that such an output is preferred over the other candidates,
especially an output where all morphemes are stressed (56¢). The constraint hierarchy continuesto
predict precisely those outputs that are attested.

(56) Evaluation of /haiwan)-ga-kam/ 'cow-owning-agent'
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/haiwan)-ga-kam/ '‘cow-owning-agent'

FTFm

*CQLASH

*LAPS

MSP

FTBIN

PARSE

pa.([ha@iwan)])([gas$][kam])

b.([ha@iwan)])[ga]lkam])

*%|

* %

c.([ha@iwan)] )([gas])((ka$m])

*|

d. ([ha@iwan))[ga]((ka$m])

*|

The optimal candidate, (56a), satisfies the two top blocks of constraints. Two nonoptimal

candidates do not. (56c), with its adjacent stresses, violates* QLASH. The candidate in (56d) has an

unfooted syllable preceding the final foot, and so violates* LAPSE. The competition between (56a)

and (56b) is settled by theM ORPHEME-T O-STRESS PRINCIPLE, which renders fatal the second violation

incurred by (56b). For the two suffixes, at least one must be stressed to best-satisfy the M ORPHEME-

T O-STRESS PRINCIPLE, and the penultimate syllable must be stressed to prevent aviolation of * LAPSE.

When this form is reduplicated, evaluation proceeds much asit did above. The optimal output

again stresses all syllables; satisfaction of the rhythm constraints outweighs satisfaction of the

MORPHEME-TO-STRESS PRINCIPLE. The candidate analyses appear below:
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(57) Evaluation of /RED-haiwan)-ga-kam/ 'pl-cow-owning-agent'

/RED-haiwan)-ga-kam/ 'pl-cow- FrFm *LAPS| MSP  FTBIN | PARSE
owning-agent' *OLASH E
pa.([ha@][hai)(wa$n)][gal[)(ka$m]) * *
b.([ha$|[hai)(wa$n)][ga])[kam] ¥ *
c.([ha$])([hasiwan)])([ga$][kam]) *! * *

d. ([has])([ha$iwan)])([ga$])(ka$m]) *! e

e ([ha$])([haiwa$n)])([gal[ka$m]) il * *

Constraintsin the top block rule out several outputs. * CLASH excludes (57c¢) and (57d), as both
contain adjacent stresses. Stressing every morpheme thus provesto be fatal for (57d). FOOTFORM
violations are fatal for (57€), which surfaces with two iambic feet. TheM ORPHEME-T O-STRESS
PRINCIPLE determinesthat (57a) is optimal, with one violation, compared with the two violations of
nonoptimal (57b).

With the set of words with two suffixes covered, let us turn to words with a prefix and asingle
suffix. Each base sizeis attested for these type of words. The first form of thistypeisareduplicated,
suffixed monosyllable, asinhi@-him-a$d 'will bewalking, plural’. Again, thisform surfaceswith
thefirst and third syllable stress typical of the complex trisyllabic pattern. As seen in the previous

examples, * CLASH restricts the application of the MORPHEME-T O-STRESS PRINCIPLE, shown in (58).



(58) Evaluation of /hi-him-ad/ 'they will be walking'

/hi-him-ad/ 'they will be walking' FTFm *LAPS| MSP | FTBIN | PARSE
*CLASH E

pa.([hi@][hi)(m][a$d]) * *

b.(hi@][hi)m][ad] il *

¢. ([(hi@])([him][a$d])

* |

d. ((hi@])([hi$m][ad])

* |

e ([hi@])([hi$)(m][asd])

* |

*k*

Top-ranked constraints discard (58c-€). (58c) violatesFOOT FORM with an iambic foot, and

adjacent stressesin (58d-e) provoke fatal violations of * OLASH. The remaining two candidates are
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distinguished by the M ORPHEME-T O-STRESS PRINCIPLE, (58a) with one violation and (58b) with two

violations. The candidate with the fewest violations, (58a) isthe optimal output. Of particular

interest isthe candidate in (58€), where each morpheme gets stressed. While this output satisfies the

MORPHEME-TO-STRESS PRINCIPLE completely (it incurs no violations), it unfortunately is rejected by

aconstraint higher on the hierarchy, * CLASH. The M ORPHEME-T O-STRESS PRINCIPLE is prevented

from overapplying to O'odham morphemes by other constraints above it in the hierarchy.

Disyllabic bases undergo a similar evaluation, with the interaction between*CLASH and the

MORPHEME-TO-STRESS PRINCIPLE producing odd syllable stress. A form of thistype appearsin (59):



(59) Evaluation of /RED-paudo-ga/ 'pl-duck-owning (Sp)'

/RED-paudo-ga/ 'pl-duck-owning

&)

FTFM

*CLASH

*LAPS

MSP

FTBIN

PARSE

pa. ([pa@][pa)(do$]gal)

b.([pa@])([pado$]X[gas$])

* |

* %

¢. ([pa@])([pasdo])([gas])

* |

* %
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The various outputs show that there is no way to satisfy the M ORPHEME-TO-STRESS PRINCIPLE

completely, without incurring violations on * CLASH. (59b) produces two adjacent stresses between

the base and the suffix, while (59c) produces two word-initial adjacent stresses. The locus of the
clashing stresses varies according to which syllable of the baseis stressed. The optimal candidate,

(59a), does violate the M ORPHEME-T O-STRESS PRINCIPLE once, but satisfies all the higher ranked

constraints.

Thethirdinput to consider in thisset isatrisyllabic base. Therole of the rhythmic constraints,

* QLASH and * LAPSE, is critical in the determination of the optimal output, asin (60).
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(60) Evaluation of /RED-maugina-kaj&/ 'pl-car-instrumenta (Sp)'

/RED-maugina-kaj&/ 'pl-car- FrFm *LAPS| MSP | FTBIN | PARSE
instrumental (Sp)’ *CLASH E

pa. ([ma@][mgi)(nas][kaj&]) *

b.((ma@][mgi)na] (ka$j&]) *1 * * *
c.((ma@]imgi)(na$] )([ka$j&]) *! **

d. (ma@][m)(gi$na])([ka$j&]) *! **

The optimal candidate satisfies all constraints down to the M ORPHEME-T O-STRESS PRINCIPLE, on
which (60a) incursasingle violation. This makesit abetter output than (60b), which violates
*LAPSE, or both (60c) and (60d), which violate * CLASH.
Thefinal form to consider in this set is the reduplicated, suffixed quadrisyllabic base, evaluated
in (61). Theform surfaceswith five syllables, stressing each odd numbered one, asin the optimal
(61a):

(61) Evaluation of /RED-pako'olakaj&/ 'like Pascoladancers (Sp)’

/RED-pako'ola-kaj&/ 'like Pascola FTFM *LAPS| MSP | FTBIN | PARSE
dancers (Sp)' *CLASH E

pa. ([pa@][pko)(oSla])([ka$j&]) *
b.([pa@])([pko$'o)(la%][kaj&]) *l * *

¢. ((ra@][pko)(o$la])[kaj&] *1 *

d. ([pa@][pko)'o(la$][kaj&]) *! * *

A *CLASH violation for (61b) isfatal for the output. The two unstressed syllables before the

stressed penult in (61d) exclude that candidate from consideration. The competition between (61a)
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and (61c) is settled by theM ORPHEME-T O-STRESS PRINCIPLE, which only the optimal (61a) satisfies.
The reduplicated, suffixed bases, including the formin (61), are all accounted for under this
hierarchy.

Now let usturn to disyllabic bases with three suffixes. Thefirst of these candidates is the output
ha@iwan)-ga$-kad-ma 'will seem to be owning a cow' (the second form isits reduplicated
counterpart). The form hasfive syllables and four morphemes. Despite the size and shape of the
form, it surfaces with stress on all odd syllables, the pattern which recurs throughout the
polymorphemic datain this chapter.

(62) Evaluation of /haiwan)-ga-kad-ma/ ‘will seem to be owning a cow'

/haiwan)-gaad-ma/ ‘will seem to be FTFM *LAPS| MSP  FTBIN | PARSE
owning a cow' * QLASH E
pa.([ha@iwan)])([ga$][kad])([ma$]) * *
b.([ha@iwan)])([ga$])([kasd])[maS]) * el
c.([ha@i)(wa$n)][ga])([ka$d][ma]) * ** *
d.((ha@iwan)])[ga](ka$d][ma] ) *! ** *

If we consider the evaluation of the candidates starting with those that satisfy the top block of
congtraints, (62b) and (62c) are excluded from consideration. A * LAPSE violation rules out (62d).
Output (62a) remains asit satisfies* LAPSE, and its violations occur on lower ranked constraints,
allowing the form to surface as the optimal output.

Thefinal candidate set to be considered is the reduplicated version of the form evaluated in (63).
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(63) Evaluation of /ha-haiwan)-ga-kad-ma/ ‘will seem to be owning cows'

/ha-haiwan)-ga-kad-ma/ ‘will seem to be FTFM | *LAP | MSP | FTBIN | PARSE
owning cows * CLASH £
pa([ha@][hai)(wa$n)][ga])([ka$d][ma]) x*
b.((ha@])([ha$iwan)])([gas$][kad])([ma$]) *1 * ¥
c.([ha@])([ha$iwan)])([ga$][kad])[ma] *1 ** * *
d.((ha@])([hasiwan)])([ga$])([kasd])([ma *1 xx

)

e ([ha@][hai)(wa$n)][ga])[kad][ma] el ol
f.(ha@]hai)wa$n)][ga])((ka$d])[ma] x* *!

Violations on * QLASH exclude (63b-d). Thisallowslower ranked constraintsto play arole.
Three violations on the MORPHEME-TO-STRESS PRINCIPLE rules out (56e) from consideration. (63a)
incurs two violations on the M ORPHEME-T O-STRESS PRINCIPLE, as does (63f). Thistie means that the
next constraint decides, but both candidates satisfy FOOT BINARITY. The decision is made by the
single violation on PARSE by (63f). The optimal candidate is (63a), with no violations on the parse
constraint.

Thewide variety of candidates considered in this section provided additional support for the
three constraints argued for here: theM ORPHEME-T O-STRESS PRINCIPLE, * CLASH, and * LAPSE.

2.3.3 Summary of the Analysis of Polymor phemic Words

In this section, | argued that the pattern of stressin polymorphemic odd-numbered words is
accounted for by the M ORPHEME-T O-STRESS PRINCIPLE. This constraint requires all morphemesto
be stressed, although it is surface violated. This surface violation occursin order to satisfy two

rhythmic constraints. Thefirst of these, * CLASH, holds that adjacent stresses are not permitted. Itisa
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constraint that is surface true. The second constraint, * LAPSE, prohibits two weak syllables from
preceding astrong one. This constraint may be surface violated, and so is below * CLASH, but it does
rank above the M ORPHEME-T O-STRESS PRINCIPLE..

2.3.4 summary of the Analysis

A recapitulation of the main points here will be helpful. First, binary syllabic trochees are | eft-
edge aligned. The constraint * LAPSE accounted for thisfact. Second, each morpheme must have a
stress by the MORPHEME-T O-STRESSPRINCIPLE. Thisconstraint issurface-violated, as demonstrated
above. Optimality Theory nicely capturesthisviolability. Third, the prosodic constraints (* CLASH,
*LAPSE, FOOTFORM, FOOT BINARITY, and PARSE-S) interact with the M ORPHEME-T O-STRESS
PRINCIPLE to generate stress on odd syllables. * Q_AsH dominates the M ORPHEME-T O-STRESS
PRINCIPLE to prevent stress clash that would result if all morphemes were to be stressed. The
MORPHEME-TO-STRESS PRINCIPLE iscrucialy dominated by *LAPSE to prevent first and fourth
syllable stress when trisyllabic bases are suffixed with monosyllables.. | argued for the following
constraint hierarchy: FOOT FORM, * CLASH E *LLAPSE E MORPHEME-T O-STRESSPRINCIPLE E
FOOTBINARITY E PARSE-S.

2.4 Alternative Proposals

Inthissection, | briefly present four alternative proposals. First | show why aproposal relying
on alignment constraints is inadequate. Then | show the shortcomings of a replacing theM ORPHEME-
T O-STRESS PRINCIPLE with a constraint that requires morphemesto be at least partially footed, rather
than stressed. Thethird alternative isone that suggests that Spanish borrowings reject final stress; |
reject this notion on empirical grounds. Finally, | also demonstrate that an analysis that invokes the
BASEIDENTITY constraint of Kenstowicz (1995) only incompletely accounts for the facts.

2.4.1 Againg the Alignment Alternative
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An alternative account of Tohono O'odham stress might well invoke alignment constraints, asin
the treatment of Indonesian stress by Cohn and McCarthy (1994). One consequence of this proposal
isthat it would alow two different types of feet in the metrical system. In Indonesian, the stress foot
istrochaic, except in certain words, which surface with trochaic and iambic feet. This"head reversal”
solution would also surface if alignment constraints were adopted to analyze Tohono O'odham stress.
Inthis section, | show such an account should be rejected, and why the proposal presented in the
previous section is preferred.

Their analysisis quite complex, but abrief review of some of the central factsis helpful. First,
monomorphemic words exhibit main stress on the penultimate syllable, an initial secondary stress,
and secondary stress on alternating syllables between these two stresses (Cohn 1989, Cohn and
McCarthy 1994):

(64) Indonesian Stress, Monomorphemic Words

a. cht "print’

b. ctri 'searchfor'

C. bictra 'speak’

d. b*jakstna ‘wise'

e. k—ntinuisi ‘continuation’

f. * rod“nam’ka ‘aerodynamics
g. “meriknistsi '‘Americanization’

Morphologically complex words, however, act differently. Prefixed and compound words act
similarly, with essentially the same pattern of the word in isolation. These patternsareillustrated in
(65-6), with the column labeled 'Unattested' showing how the word would be stressed if it followed

the pattern for monomorphemic words.



(65) Indonesian Stress, Prefixed Words

Attested
a. di-ctt
b. di-korZksi

(66) Indonesian Stress, Compound Words

Attested
a h"k-htk
b. cp-p—s
C. wan'’ tawan’ta

d. b 'm-ttom

Glo

7

"printed’

‘corrected'

Glo

7

rights’
‘postmark’
‘women'

‘atom bomb'
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Unattested
*d'-cat

*d*-korZksi

Unattested
*hik-hak
*ctp-pos
*wnit"-wan'ta

* bomitom

Under suffixation, athird pattern emerges. Inthewordsin (67), the primary stressis assigned to

the penult, suggesting that all stresses are assigned according to the monomorphemic stress pattern.

Secondary stress, however, isidentical to the pattern of the word as it appeared as a monomorpheme

(these forms appear above). Examplesin (67) show suffixed Indonesian words.
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(67) Indonesian Stress, Suffixed Words

Attested Gloss Unattested
a. mfm-bicarf-kan 'speak about something' *mfim-b* cart-kan
b. K'ntinuas'-—a ‘the continuation’ *K'ntine as'-—a
C. myim-bic’ra-kin-—a 'speak about it' *mim-b*cara-kfn-—a

To recapitulate, the relevant three generalizations are these. Monomorphemic words stress the
penult and the initial syllable, and on alternating syllablesin between. Prefixed words and compound
words surface so that the roots of these words are stressed asif they were monomorphemic. Suffixed
words surface with essentially the same pattern as monomorphemic words. Cohn and McCarthy
(1994) use these facts to argue that this system is best accounted for by alignment constraints. First,
they argue that the behavior of prefixed and compound words follows by forcing afoot to begin each
root as a prosodic word. Prefixeswill not be incorporated into this because they fall outside of the
root. Second, they argue that suffixes are incorporated into footing with the root because these forms
always have penultimate stress, just like their monomorphemic counterparts. Finally, they argue that
the stressing of all other syllablesfollowsif intermediate syllables allow iambic, rather than trochaic
feet. Under Cohn and McCarthy (1994), Indonesian stress requires both alignment constraints and
the "head reversal” of allowing iambic feet in atrochaic system.

These constraints do account for the data, but they are forced to argue that the disruption of
media stresses in suffixed words is attributed to iambic parsing in these words, even as they
acknowledge the lack of empirical evidence for theiamb in this otherwise trochaic language. The
attested stress pattern in suffixed words, then, isiambic when thereis a single suffix (68a,b) and
trochaic when theword is doubly-suffixed (68c). The figure below shows the proposed footing.

(68) Footing in Indonesian Suffixed Words
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Attested Gloss
a. mim-bi(carf)kan ‘speak about something'
b. (K™nti)nu(as'y—a ‘the continuation’
C. myim-bi(c"ra)(kin-—a) 'speak about it'

Thefirst two examples above violate the trochaic foot form constraint with thisiambic parsing.
Thisviolation isforced by a higher ranked constraint, ALIGN-ROOT-FOOT, which forces every roat to
end with afoot:

(69) ALIGN-RoOT -FOOT (Cohn and McCarthy (1994)

Align (Root, Right; Foot, Right)

Theright edge of every root coincides with the right edge of some foot.

With the alignment constraint dominating the constraint on foot form, iambic feet surfacein
precisely those cases where words end in one suffix. Cohn and McCarthy (1994, fn 11) further
observe that "there is no independent evidence for theiamb in thesewords". Their account thusrelies
on align constraints coupled with the head reversal. Thisallows an iambic foot in the optimal output,
as the FOOTFORM violation istoo low to play arole.

One alternative account for the Tohono O'odham data presented here would be to use alignment
constraints so that foot and edges correspond. This might invoke a constraint that aligns the | eft edge

of every morpheme with the left edge of afoot, asin the constraint below.
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(70) ALIGN-M ORPH-FOOT

Align (Morpheme, Left; Foot, Left)

The optimal satisfaction of this constraint occurs when the |eft edge of every morpheme
coincides with the left edge of afoot. If FOOT BINARITY dominates PARSE-s as above, all syllables
are parsed, aslong as degenerate feet do not result. Finally, if ALIGN-M ORPH-FOOT dominates
FOOTBINARITY, then the footing forced by this constraint appears as shown in (71).

(71) a. Monomorphemic words

(s@s) ta@dai ‘roadrunner’
(s@s)s ‘a@sugal ‘sugar (Sp)'
(s@s)(s@s) pi@mia$ndo 'pepper (Sp'

b. Suffixed words
(s@s)-(s9) pa@udo-ga$ ‘owning aduck'’

*(s@s)s-(s$) ‘'a@suga$l-mad ‘adding sugar

c. Prefixed words
*@)-(s$s)  pa@-pado$ ‘ducks (Sp)'

*@)-(s9) hi@-mad 'will bewalking'

d. Trimorphemic words
*(s@)-(s$s)-s$) ha@-haiwa$n)-ga ‘'owning cows'

*(s@)-(s%)-(s$) hi@-him-a$d 'will be walking, plura’'

The unattested forms above can be ruled out by incorporating * CLASH and * LAPSE, as was also
needed for the analysis relying on theM ORPHEME-T O-STRESS PRINCIPLE. To exclude the unattested
forms, then, * QLASH and * LAPSE must outrank the alignment constraint. Considering these
constraints leads usto the following hierarchy: FOOTFORM E* CLASH, * LAPSE E ALIGN -M ORPH-

FOOT EFOOTBINARITY EPARSE-S. Asmost of these constraints are identical in content and ranking
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tothose motivated for the M SP account, | do not reintroduce them here. The prefixed trisyllable
proves damning to this approach; theincorrect output is predicted in the tableau below.

(72) Evaluation under an Alignment approach

/RED-paudo/'RED-duck (Sp)' FOOT FORM *LAPS| ALIGN FTBIN | PARSE
E M ORPH-
*QLA FT
H
a (s@-ss)(s$) * *1
b.(s@)(s$s) *| *
kc. (s@-s)s * *
d. (s@)-(ss9 *| *

Neither output with the correct stress pattern (72a,d) surfaces above. (72a) isexcluded by the
violation on FOOTBINARITY, while (72d) violates FOOT FORM. The optimal output surfaces with the
same pattern as a monomorphemic word, initial stressonly. To predict final stress on thisform, we
either need alower ranking of FOOTFORM or we must add another constraint to force final stress. The
former solution isinadvisable as it would make incorrect predictions elsewhere in the metrical
system; for example, earlier in this chapter the trochaic patterns of the meter were demonstrated.
The latter solution suggestsa constraint equivalent to the M ORPHEME-T O-STRESS PRINCIPLE.

Utilizing an alignment constraint cannot account for the stress patterns of Tohono O'odham
without further modifications. Evenif we were able to allow head reversal to predict theformin
(72d), thiswould run counter to the evidence for trochaic feet in this system. In addition to the
evidence from song meter, the distributional patterns of stress support atrochaic analysis. Primary

stressfallson theinitial syllable, a pattern characterized by left-headed trochaic feet. Stress alternates
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on odd syllables, counting from the left edge. Again, odd syllable stressis associated with trochaic,
not iambic feet. The system is quantity-insensitive. To useiambic feet, we would have to use the
guantity-insensitiveiamb. Hayes (1987) argues from atypological perspective that thereisan
overwhelming lack of evidence in favor of aquantity-insensitive right headed foot.

Thereisan additional consideration. An alignment analysis would invoke bracketing constraints
to capture a generalization that occurs independent of morphological bracketing. Trisyllabic
polymorphemic words all have first and third syllable stress, regardless of the morphological
composition of theword. The result of this approach would necessitate extremely different metrical
analyses for two forms with the identical surface pattems. Under this analysis, the surface similarities
between prefixed and suffixed forms become accidental .

The analysis of the previous section is preferred for the following reasons. First, the distinction
between morphologically simple and morphologicdly complex formsiseasily captured by the
MORPHEME-TO-STRESS PRINCIPLE. Bracketing playsno roleinthe analysis. Second, the proposed
analysis utilizesonefoot. Itisto be preferred over an analysisthat usestwo feet to account for the
samedata. Third, theM ORPHEME-T O-STRESS PRINCIPLE directly connects the link between
degenerate feet and morphemes. Under Generalized Alignment, this connection is opaque. On the
basis of these reasons, the M ORPHEME-T O-STRESS PRINCIPLE provides the best analysisof Tohono

O'odham stress.
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2.4.2 Againgt an Approach Requiring Partial Footing

In this section, | analyze the stress pattern with a constraint forcing partial footing of morphemes.
I show that this approach cannot account for the presence of stressin trisyllabic prefixed forms, and
therefore should be rejected.

The contrast between the various morphologically complex examples given above suggests that
morphemes must either be stressed, or surface as part of some foot. The absence of stress on the final
syllable of amonomorphemic trisyllable declares that morphemes cannot be exhaustively footed.
Recall this data, given again for conveniencein (73).

(73) Monomorphemic words without exhaustive footing

a. mu@sigo 'musician (Sp)'
b.  ma@ugina ‘car (Sp)

c. si@minj&ul ‘cemetery (Sp)'
d.  ‘a@sugal 'sugar (Sp)’

The proposal isthat each morpheme must be at least partially footed. Thus a constraint forces
each morpheme to posses some degree of metrical structure. This constraint dominates
FOOTBINARITY, so that morphemes will be footed even if that resultsin degenerate feet. The
proposed constraint isgiven in (74).

(74) The MORPHEME FOOTING CONSTRAINT (MFC)

Every morpheme must possess some metrical structure.

If we introduce this constraint into the hierarchy so that it dominatesFOOTBINARITY, the optimal

(75a) is correctly chosen. Thisevaluationisgivenin (68).
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(75) Evaluation of /paudo-ga/ 'owning a duck’

/patdo-ga/ ‘'owning a FTFM ALIGNPW MFC FT BIN PARSE-s
duck’

pa([pa@uda])([ga$]) *1

b. ([pa@udo])[ga] *1 *

The ranking of the MFC is below the other constraints, but above FOOT BINARITY. The ranking
will be further motivated in Chapter Four. For now, we know that FOOTBINARITY must be dominated
by the MFC. If the rankings were reversed, we would expect (75b) to be the optimal output. This
establishes the ranking between the two constraints.

While the MFC accounts nicely for the suffixed trisyllable above, it has more difficulty with a
prefixed trisyllable. A form likepa@-pado$ 'ducks' is predicted incorrectly to surface without final
stress. The MFC does not force the final stressin prefixed cases. The preference for the form with
nonfinal stressis demonstrated in the following tableau.

(76) Evaluation of /pa-paudo/ 'ducks

/pa-paudo/ 'ducks FTFM | *QLASH | ALIGNPW | MFC | FrBIN | PARE-s
a([pa@][pa)(do$]) *
kb.([pa@][pa)do] *

With an identical set of constraints, save for the replacement of the MORPHEME-TO-STRESS
PRINCIPLE with a constraint like the MFC, nonoptimal output is predicted, as above. Something
additional is still required for final degenerate footing to surface in these forms. In an analysisrelying

on the partial footing of morphemes, an additional mechanism is necessary to somehow predict fina
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stressin aword likepa@-pado$ 'ducks'. Itisnot clear what this mechanism should be; therefore,
the analysis invoking the MORPHEME-T O-STRESSPRINCIPLE is preferred.

2.4.3 Against Nonfinality in Spanish Borrowings

One possible account would be to argue that the absence of final stressin monomorphemic words
isthe wrong generalization. Rather, asthe evidence for this pattern comes from borrowed words, it
could be argued that the 'tru € generalization is that borrowed words reject final stress generally. Two
sets of borrowed words disprove this, both by showing that final stressis permitted in certain
borrowings. First, the data below shows that words which preserve the stress of the Spanish word
may result in surface monomorphemic words with final stress.

(77) Borrowings

a. milga@un ‘white man, American (Sp, from americtno)'
b. pana@ul 'honey bee (Sp, from pantl)'

C. saldi@un 'frying pan (Sp, from sartZn)'

d. ‘an)i@ul 'blueing (Sp, from azod)'

e. hamo@un 'ham (Sp, from ham—n)'

f. kanti@un ‘bar (Sp, from cant’ na)'

g. kawhi@u ‘coffee (Sp, from cafZ)'

Second, reduplicated words show final stress when the resulting word isatrisyllable. The datain

(78) shows this point:
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(78) Patterns of stressin prefixed words:

a  pi@@-pibas ‘pipes (Sp)

b. la@ @-abi$s ‘pencils (Sp)'

C. ta@ @-tablo$ 'shawls (Sp)'

d. c&a@-c&aNgo$ 'monkeys (Sp, from chingo?)'
e. c&i@-c&ino$ 'Chinese man (Sp, from ch’ no)'
f. mu@-msigo$ 'musicians(Sp)'

g. wi@-psilo$ ‘calves (Sp)'

h. si@-sminj&u$l ‘cemeteries (Sp)’

Anaccount that relied on the assumption that borrowings must reject final stress would have
great difficulty reconciling these two sets of datawith the rest of the patterns presented in this
chapter. Formslikewi@psilo$ 'calves (Sp)' and mu@msigo$ ‘musicians (Sp)' surface with the final
stress only because they are reduplicated. The sameistrue of the following alternation for suffixed
forms. ‘a@sugal 'sugar (Sp)' ~ 'a@suga$l-t 'to make sugar (Sp)'. Such forms also surface with
final stress on theroot. Topropose that the singular versions of such formsreject final stress solely
because of their linguistic origins forces us to propose a highly idiosyncratic constraint. In contrast,
the M ORPHEME-T O-STRESS PRINCIPLE recognizesthat it isthe morphology that forcesfinal stress.
The formalism of this constraint explicitly incorporates this assumption. A constraint that forces
Spanish words to reject final stress would necessarily be outranked by a constraint forcing final stress
in polymorphemic words. Again, thiswould incorporate the MORPHEME-TO-STRESS PRINCIPLE. By
Occam's Razor, the account that only needs the MORPHEME-TO-STRESS PRINCIPLE is preferable to an

account that includes both aban on final stress in Spanish words and the MORPHEME-T O-STRESS
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PRINCIPLE to stress these roots in polymorphemic words. We areled directly back to the original
proposal, which suggests the inadequacy of this alternative.

Additionally, thereisalong tradition of treating borrowings under the phonology used for native
words, wherever the phonological evidence supportsthis. In Tohono O'odham, there do appear to be
two distinct patterns of phonology in loanwords, those which preserve an original, noninitial stress
pattern (and hence surface with anoninitial long vowel) and those which surface with an initial
stressed syllable like native words. Thefirst class of words, which are exceptional in their stress
pattern, might be treated in amanner similar to Turkish loanwords, asin Inkelas (1994). The second
classof words clearly act like native words, and should be treated in such away. A parallel example
is seen especialy in work on English stress (for example, Chomsky and Halle 1968, Hammond
1988). For these reasons, this alternative proposal is highly unsatisfactory in accounting for the stress
pattern of Tohono O'odham.

24.4 Againgt an |dentity-Based Analysis

A final possible analysis might invoke the BAEIDENTITY constraint, following Kenstowicz
(1995). Kenstowicz (1995) argues for an Optimality Theoretic model to capture cases of cyclicity,
such as the English stress pattern discussed in Chapter 1. Kenstowicz offerstwo constraints within
Optimality Theory to capture cyclic data; of interest here isBASE-IDENTITY (79):

(79) BASE-IDENTITY Given aninput structure [X Y] output candidates

are evaluated for how well they match [X] and [Y] if the latter occur as

independent words.

BASE-IDENTITY allows outputs to be evaluated against the surface form of all embedded
constituents. This constraint is ranked within the hierarchy, and like all constraints, its ranking
determines what effect the constraint has. An example of how this constraint worksisin (80), where

compound stressis evaluated for Shanghai Chinese.
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(80) Shanghai Chinese Compound Stress

lyatthi#Nu/ Clash Base-ldent Faithfulness
output:

(ya@),(thi@Nu)

(S@)(s@s) *1 *
ps@s)s * * ok
(s@s)(s@) k| *

Thefirst candidate violates* CLASH and FAITHFULNESS; the second candidate satisfies the higher
ranked * CLASH, and violates BASE-IDENTITY only once. Thefirst syllable of the compound is
stressed, asit ought to beinisolation, but the second syllable, which would head a disyllabic foot
when compounded wi th the final syllable, is unstressed, and so forces aviolation of BASE-IDENTITY.
The third candidate violatesBASE-IDENTITY twice, once for failing to stress the second syllable, once
for stressing the third syllable, which is unstressed in isolation. Without BASE-IDENTITY forcing the
structure to parallel the output of embedded constituents, the third candidate would be incorrectly
selected as optimal, asit has one fewer violation of FAITHFULNESS. This constraint would preserve
the stress of words as they are successively affixed with additional morphemes. Kenstowicz (1995)
cites anumber of examples to motivate this constraint, such as Chinese compound stress, Polish
stress, aswell asfeatural processes.

How would BAEIDENTITY work in Tohono O'odham? This constraint might work well for
suffixed forms, as(pa@udo) 'duck’ is stressed the same way in its various suffixed counterparts:
(pa@udo)-(ga$), (pa@udo)-(ga$-kam). Some additional constraint would still be required to

allow thefinal degenerate foot—since the suffix does not occur as an independent word,
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BASEIDENTITY cannot do this. If we examine schematized forms, we see that complex words do not
consistently preserve the foot structure or stress pattern of the root.

(81) Roots in Monomorphemic and Polymorphemic Words (roots underlined)

Complex Form Root Complex vs. Root
a (s@-s) (s@) different
hi@-him hi@m
b. (s@-s) (s@) same
hi@m-ad hi@m
c. (s@-9)-(s9) (s@) different
hi@-him-a$d hi@m
d. (s@s)-(s9$) (s@s) same
pa@udo-ga$ pa@udo
e (s@s)(s$) (s@s) different
pa@-pado$ pa@udo
f. (S@-s)(s%$-9) (s@s) different
pa@-pado$-ga pa@udo
o} c@s)(s$-s) (s@s) same
pa@udo-ga$-kam pa@udo
h. (s@s)s$-s) (s@s)s different
'a@sugas$l-mad ‘a@sugal
i. (s@s)(s@s)-(s9$) (s@s)(s@s) same

pi@mia$ndo-ma$d pi@mia$ndo
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Root sizeisnot a predictor of whether the complex word mimicsthe stress pattern of the root.
For exampl e, both monosyllabic and disyllabic roots may surface either way. Different patterns do
result when words are prefixed, but there are also cases of words that only have suffixes (81h) and
still surface with different stress patterns. Thereis no single generalization for those cases where
roots have different stress patternsin complex words. A constraint likeBASE-IDENTITY does not
provide aneat characterization of the facts, suggesting that the correct generalization ignores therole
played by theroot. Rather, the generalization isthat the stress pattern is predicted by morphological
complexity, such that final stressisonly allowed in complex words. Such a characterization leads us
to the conclusion that theM ORPHEME-T O-STRESS PRINCI PLE provides a better account of the data.

245 Summary

In this section, | demonstrated that none of a number of possible alternatives adequately account
for the data. The approaches vary in how they characterize the data, but ultimately the M ORPHEME-

TO-STRESS PRINCIPLE and the notion of tied constraints provides the best account for the data.
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2.5 Conclusion

In this chapter, | did the following. First, | showed that thereis an asymmetry in final stress
between monomorphemic words and polymorphemic words. Second, | attributed thisto fact that
only morphologically complex words allow degenerate feet. Third, | accounted for this by proposing
aconstraint that stresses every morpheme, the M ORPHEME-T O-STRESS PRINCIPLE. This constraint is
dominated by*CLASH and FOOTFORM, which in turn dominate * LAPSE. * LAPSE dominates the
MORPHEME-TO-STRESS PRINCIPLE to predict the full range of data presented in this chapter. Finally, |
showed that there are anumber of alternative analyses, al of which are inadequate in one way or

another.
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3. THEINTERACTION OF STRESSAND EPENTHESIS

In Chapter Two, | argued for the MORPHEME-T O-STRESS PRINCIPLE, whereby every morpheme
must be stressed. Here, | argue that every stressed item must be a morpheme, the STRESS-TO-
MORPHEME PRINCIPLE. Thisargument derives from the notion that epenthetic elements never belong
to morphemes, and thus reinvents thisidea as presented in McCarthy and Prince (1993a). The
STRESSTO-MORPHEME PRINCIPLE further crystallizes the model of how stress and morphology
interact.

The empirical point of this chapter isto describe the asymmetry between the stress patterns of
words with epenthesisin even and odd syllables. Words with even epenthesis stress every odd
syllable, while words with odd epenthesis stress the first and fourth syllables of the word.

Accounting for this asymmetry leads to the theoretical point of this chapter. | argue that this behavior
is best accounted for by exploiting the fact that epenthetic vowels do not belong to morphemes and
that stressed syllables should belong to morphemes. To thisend, | propose a constraint that militates
against stressed syllables that do not belong to morphemes, the STRESS- T O-M ORPHEME PRINCIPLE. |
demonstrate that this constraint, incorporated into the constraint hierarchy argued for in Chapter Two,
accounts for the epenthetic data. TheSTRESS-T 0-M ORPHEME PRINCIPLE provides us with the logical
counterpart of the MORPHEME-TO-STRESS PRINCIPLE, in the same way that the STRESS-T O-WEIGHT
PRINCIPLE formsthe logical counterpart to the WEIGHT -T O-STRESSPRINCIPLE.

These pointstiein to the empirical and theoretical points of the dissertation. First, the empirical
goal of thisdissertation isto describe the system of secondary stress that operatesin Tohono
O'odham. This chapter does thisin describing yet another set of datain pursuit of this objective.
Second, the theoretical goal of the entire dissertation is to present amodel of the interaction of stress
and morphology within Optimality Theory. In this chapter, | propose that the behavior of epenthetic

vowels with regard to stress assignment must be attributed to their absent morphological structure. In
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thisway, | integrate epenthesis into the morphological model of stress, thusincreasing the empirical
power of my proposal.

This chapter isorganized asfollows. First | briefly introduce the set of facts dealt with in this
chapter. Then | present arguments for epenthesisin Tohono O'odham. Following thisisthe
description of the epenthetic datain Tohono O'odham. | then propose that the analysis of these facts
isbest served by introducing the STRESS-TO-M ORPHEME PRINCIPLE. This constraint dominates
*LAPSE, with this ranking predicts that we will find unstressed epenthetic vowelsin odd positions.
Finaly, | present aderivational alternative proposal, and show why it fails to adequately address the
descriptive patterns of the data.

3.0 Introduction

From the datain Chapter Two, we know that complex wordsin Tohono O'odham stress every
odd syllable. Thispatternisonly partially true of words with epenthesis. For such words, the regular
pattern is one with unstressed epenthetic vowels, in both even and odd epenthetic positions. Words
with even epenthesis surface with the same stress contour as a polymorphemicword without
epenthesis. However, words with odd epenthesis surface with a different stress pattern. (1) showsthis
contrast, with epenthetic vowelsin even (1a) and odd (1b) positions (epenthetic vowels are

underlined).
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(1) Epentheticvowel, -a, inevenand odd position :

a. Even position, unstressed b. Odd position, unstressed

(bi@d-s"p-a)(kusd") ‘instrument for (wa@kon)-a- ‘going and washing'
plastering' (mos$d’)

(c&O@po)(s-isd-a)- 'cause someoneto brand  (Ci@kpan)-a- ‘going and working'

(c&u$d) ananimal’ (mogd’)

Theformsin (1a) demonstrate that epenthetic vowelsin even syllables produce surface patterns
identical to polymorphemic formswhere al odd syllables are stressed. This occurs regardless of
whether the epenthetic vowel isin the second or fourth syllable. In contrast, (1b) shows that
epenthetic vowelsin odd syllables produce a stress pattern markedly different from the one found in
(1a). Epenthetic vowelsin odd position do not get stressed, and the syllable that followsis stressed
instead. The resulting stress pattern is one where the first and fourth syllables get stressed. For the
formsin (1a), the general pattern isstressed syllablesin thefirst and third positions. In (1b) above,

this difference is characterized by footing epenthetic vowels only when they appear in even syllables.

This pattern is captured by appealing to the fact that the epenthetic element does not belong to a
morpheme. | argue for theSTRESS-T O-M ORPHEME PRINCIPLE, which forces stressed elements to
belong to morphemes. Any word that stresses an epenthetic element, then, violates this constraint.
This constraint outranks * LAPSE, which disallows particular sequences of stressless vowels, so that

thefirst and fourth pattern of stressin (1b) emergesin surface forms.

3.1.1 Argumentsfor Epenthesisin Tohono O'odham
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The purpose of this section isto demonstrate that there are two elements of the shape-a; oneisa
nominalizing suffix and the other is appears between verb bases and certain suffixes (Zepeda 1984).1
| expand upon the arguments given in Zepeda (1984) in favor of an epenthetic analysisof this
element. In thissection, | first describe the behavior of the nominalizing suffix, both in terms of
phonology and morphology. Then | outline the distributional facts regarding the epenthetic element.
| follow thiswith a section on the representation of this element. This section includes a discussion
of previous analyses of this vowel, which used both diachronic and synchronic motivation to argue
that thisvowel isunderlyingly part of the verb. | argue against such an approach. These sets of data,
and the contrast between them, leads to the conclusion that the two elements are different. The
evidence shows that there is a nominalizing suffix, -a, which acts like other morphemes, and that

there is another element that epenthesizes between verb stems and subsequent suffixes.

3.1.2 Thebehavior of the nominalizing suffix -a

The first -a element to be examined isthe nominalizing suffix. Thissuffix iseasily characterized
in termsof its morphologica and phonological distribution. There are four main characteristics
associated with this suffix. First, the suffix is stressed in odd syllables, like other morphemes.
Second, the addition of this suffix causes a category change, as a verb becomes anoun. Third, the
suffix possesses semantic content. Fourth, the suffix can be word final. This section illustrates each
of these characteristics.

Theformsin (2) compare verbs and nouns. The nouns are derived by adding an-ato the verbs
in thefirst column. Thusthe suffixation of -a causes a category change. The forms also show that
when the suffix isin an even syllable, asin (2c-d), it is unstressed, and when it appearsin an odd

syllable, asin (2a-b), it is stressed.

1This vowel appears between consonant-final verb stems and certain consonant-initial suffixes.
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(2) Distribution of the suffix -a:

Verb Noun (Verb+a) Gloss of Noun

a. nju@ukud nju@ukud-a$ 'the care-taking'
taking care of taking care of-nominal

b. wa@kon wa@kon-a$ 'the washing'
washing washing-nominal

C. j&B@n j&oO@n-a 'the smoking'
smoking smoking-nominal

d. hi@-hido$d® hi@-hido$d'-a 'the cookings'
plural-cooking plural-cooking-nominal

The semantic content added when the suffix is added changes a verb that means 'xing' to a noun
that means'the x-ing'. Thereisan identifiable changein meaning that occurs when this suffix
appears. Finaly, the datain (2) shows the suffix as word-find.

Based on the distributional facts presented in this section, this-a isasuffix with identifiable

phonological and morphological characteristics.
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3.1.3 Behavior of the epenthetic-a

The second element to be examined appears with a different constellation of features. There are
five characteristics of the morphological and phonological behavior of this-a. First, thiselement is
unstressed in both even and odd positions. Second, it only surfaces between consonant-final verb
bases and consonant-initial suffixes. Third, it has no semantic content. Fourth, it appears with verbs
that cannot take the nominalizing suffix -a. Fifth, it never appears word-finally. Aswe examine the
datafurther, each of these points will become apparent.

Suffixes can be added to verbs for avariety of reasons. For example, kud™ signifies the
instrumental, and -dag indicates being good at the action indicated by the verb. Thedatain (3)
illustrate how suffixation operatesin Tohono O'odham. Theverbsin (3) are vowel-final verbs; they
are followed by the suffix. These verbs do not appear with the -a.

(3) Absenceof -ainvowel-final verbs:

Veb Verb+suffix Gloss of Suffixed Form

a c&i@c&wi c&i@c&wikusd ‘instrument for playing'
playing playing-instrument

b. c&i@c&wi c&i@c&wi-da$g 'to be good at playing'
playing playing-ability

c. wa@ila wa@ila-ku$d® ‘instrument for dancing (Sp)’

dancing dancing-instrument
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d. wa@-paila$ wa@paila$-kud® ‘instruments for dancing (Sp)'
plural-dancing plural-dancing-instrument

e. wa@c&uwi wa@c&uwis-kud ‘instrument for bathing'
bathing combing-instrument

f. ga@swua ga@swuaku$d’ ‘comb’
combing combing-instrument

g. Qga@swua ga@swua-da$g 'to be good at combing'
combing combing-ability

h. na@ggia na@ggia$-kud’ ‘instrument for hanging'
hanging hanging-instrument

The suffixed words partition into verb and suffix easily. The verbsare all vowel-final, while the
suffixes are consonant-initial. In this context, an-a never surfaces between the verb and the
following suffix.

Thedatain (4) showsthedistribution of -a. It appears between two consonants, the final
consonant of averb base and the initial consonant of the following suffix. The suffix also appearsin
both odd and even syllables, surfacing without stress in both of these positions. Finally, theformsin
(4) show that the-a element appears word-medially, and that there are no words where this element

appearsword-finally. These phonological characteristics are apparent from the formsin (4).



Veb

mo@d’

running

pa@un-t

bread-to make

pa@un-t

bread-to make

c&i@pkan

working

c&i@pkan

working

wa@kon

washing

wa@kon

washing

c&6@pos-isd

brand-beneficiary

c&O@pos-isd

(4) Distribution of epenthetic-a

Verb+atsuffix Gloss of Suffixed Form

mo@d™-a-ku$d’ ‘track, trail'
running-epenthesis-instrument
pa@un-t-a-da$g ‘good at making bread (Sp)'
bread-to make-epenthesis-ability

pa@un-t-a-ku$d
bread-to make-epenthesis-instrument
c&i@pkan-aku$d ‘instrument for working'
working-epenthesis-instrument
c&i@pkan-a-da$g ‘good at working'
working-epenthesis-ability
wa@kon-a-kusd® ‘instrument for washing'
washing-epenthesis-instrument
wa@kon-a-mo$d” 'go and wash'
washing-epenthesis-to go

c&O@pos-i$d-a-ku$d™  ‘instrument for branding'

brand-beneficiary -epenthesis-instrument

c&O@pos-isd-a-c&u$d 'cause someone to brand'

‘instrument for making bread (Sp)’

155
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brand-beneficiary brand-beneficiary -epenthesis-causative

Consonant-final verbs surface with an intervening-a when followed by the consonant-initial
suffixes. This contrasts with the vowel-final verbsin (3), which did not surface with such an element.
If the -a were amorpheme, we would expect that it would appear on both vowel-final and consonant -
final verbs, where phonologically possible. Thisfact again suggests that the-a is epenthetic, a
conclusion bolstered by the absence of the-a intheformsin (4). Another possibility isthat the
suffixes are vowel-initial, so for example, -adag isthe morpheme. This presents two problems. First,
why doesn't the first syllable of the suffix get stressed in odd syllables? We already know that
suffixesthat consist of asingle vowel (for example, -a the nominalizer) can get stressed in odd
position. It can't be amatter of the second syllable of -adag attracting stress because it doesn't get
stressed in even position when suffixed to the vowel-final verbs above. Second, we would have to
formulate arule that deletes thea in -adag following vowel-final bases, even though the identical
vowel sequences are possible elsewhere in the language. If we treat the element as not belonging to
either the suffix or the base, these facts (especially the stress facts) follow. A final argument comes
from the fact that there is no meaning difference based between forms with afinal consonant versus

with afina vowsdl.

There are several additional features (or absence of features) in (4) that argue that the-a is
epenthetic, and not amorpheme. First, an examination of the glosses suggests that there is no
semantic content, as there appears to be no meaning associated with the presence of this element.
This point receives additional emphasis from the comparison between vowel- and consonant-fina
verbs. Second, the-a makes no category change. No definitive morphological characteristics are
associated with thiselement. Third, if the-a were amorpheme, it would create phonologically
possible wordsiif suffixed onto vowel-final verbs, as in the ungrammatical counterpart to (3a),

* c&i@c&wi-a-ku$d'. Such aword would be phonologically well-formed, as demonstrated by the
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well-formedness of (3h), na@ggia$-kud™ ‘instrument for hanging'. Thisword shows that vowel
hiatusis not prohibited, and that the specific sequence of vowelsislicit. Thusthe ungrammaticality
of * c&i@c&wi-a-ku$d" thuslends support to the analysis of -a as epenthetic.

Finally, thereis aset of verbs that appear with the epenthetic -a, but which cannot appear with
thenominalizing suffix -a. The dataappearsin (5), showing consonant-final verbs with an-a
intervening before theinstrumental suffix -kud®. These forms are shown with the corresponding
disallowed forms with the nominalizing -a suffix. These are taken from Zepeda (1984: 62)

(5) Verbswhich disallow the-a suffix, but alow the -a epenthetic element:

Veb I nstrument Nominalized Verb Gloss
Veab

a. toub toub-a-kud® *toub-a 'to pour’
pour pour-epenthesis -instrument

b. hads-id hads -id-a-kud" * hads-id-a 'to sprinkle object’
sprinkle-object sprinkle-object-epenthesis-instrument

c. ton-lid ton-lid-akud® *ton-lid-a 'to light object’
light-object light-obj ect-epenthesis-instrument

d. wepog-id wepog-id-a-kud *wepog-id-a 'to level object’
level-object level-obj ect-epenthesi s-instrument

e. widut widut-a-kud1’ *widut-a 'to swing'
swing swing-epenthesis-instrument

f.  wu-psot wu-psot-a-kud” *wupsot-a 'to blow'
plural-blow plural-blow-epenthesis -instrument

g. solin s6lin-a-kud’ *sélin-a 'to straighten'
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straighten straightenrepenthesi s-instrument

h. maniad maniad-a-kud *maniad-a ‘to hobble'
hobble hobble-epenthesis-instrument

i ki'ick ki'ick-a-kud® *Ki'ick-a to tweeze'
tweeze tweeze-epenthesis-instrument

Thedatain (5) showsthat certain consonant-final verbs never get suffixed with the nominalizing
suffix -a, although they do surface with the epenthetic element -a intervening between the consonant-
final verb and the consonant-initial suffix. Again, thisrestricted distribution pattern argues that the -a
element is epenthetic, appearing as a phonol ogically -motivated element, rather than as a suffix or
other morpheme. The generalization of these sets of dataisthat the-a only appears between two

consonants of different morphemes, asin (4) and (5) above.

3.1.4 Analysisof the EpenthesisData

In this section, | review the possible representations of -a. First, the element could be part of the
verb base or the suffix, which is deleted on the surface in certain contexts. Second, the element could
be epenthetic, not present at the input stage, but present on the surfacein certain contexts. Third, the
element could be present in both the input and output in certain contexts, but semantically empty in
both contexts (and hence, not amorpheme). A fourth possibility, that this element is a suffix, has
been argued against in the previous section and is not considered here. | argue that the restricted
distribution of the element resultsin avery idiosyncratic formalization of the epenthetic process.
Consequently, the best representation of the epenthesisiswhere it appearsinthe output, predicted by

alexically specified constraint.

An account of precisely where this vowel appears meets with some difficulty. First, we must
restrict it so that the vowel appears only between base-final consonants and suffix-initial consonants.

The base requirement does appear to require that the base be an independent word; this excludes
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forms liketatab-, presumably abound morpheme. It also includes formslikec&6@pos-i$d 'to
brand object’, which do not have intransitive imperfective counterparts, as bases. The process appears

to be highly morphologically restricted, which makes it extremely difficult to formalize2

Second, the vowel also appears associated with certain suffixes, rather than with the base. In
fact, it also appears that there is no way to predict which suffixes will trigger the epenthesis, asa

comparison of both triggering and nontriggering suffixes below demonstrates:

(6) a Consonant-initial suffixeswhich follow the epenthetic-a3
Suffix Gloss
-dag ability
-c&ud causative
-hun transitive
-kud instrument
-mod® togo
b. Consonant-initial suffixeswhich do not appear with the epenthetic-a
Suffix Gloss
-kaj& by means of
-dam onewho
-kam one with
-t to make

20n arelated note, O. Zepeda (p.c.) notes that second language learners have a difficult time
with the epenthetic process as well.

3Saxton (1982) lists some additional suffixes which appear with this element, such as-him 'to
walk and x'. These elements can be treated formally the same as those listed above.
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-idlidjulid object

Thisraises problems for analyses in which the vowel is not the product of epenthesis, but rather
undergoes deletion from the verb stem. Thisissimilar to the approach in earlier works, such as Hale
(1965), Saxton (1982) and Hill and Zepeda (1992). In these accounts, however, thefina vowel does
not surface because unstressed vowels are deleted, and the final vowel is argued to be unstressed.
For instance, we might assume that the input wasc&i@kpana ‘working', rather than the consonant-
fina c&i@kpan. The surface form emerges due to a some constraint deletes that final vowel. Such
aconstraint would need to be formalized in such away asto exclude wordsthat do allow afinal
vowel, such as mu@sigo 'musician’. It cannot be a simple matter of deleting unstressed vowels, as
thefinal odd-numbered vowel always surfaces when unstressed in monomorphemic words. An
additional problem with such an approach isapair likec&i@kpan-da$m 'worker' and c&i@kpana-
da$g 'to be good at working." An account which preserves the base final vowel with the suffix -dag
would surely be expected to preserve it with the suffix -dam. Segmentally, thetwo are minimal
pairs, they have no prosodic differences, and both surface with stress. Furthermore, under the
surface-based account of stressthat | have argued for here there is no reason why a base vowel in
such a position would not be stressed; my analysis predictsc&i@kpana$-kud” for aword of such
phonological and morphological composition. If the vowel istreated as base-fina, itsasymmetrical
behavior with regard to stressis highly irregular and not easily explained. If thevowel is
epenthesized, its behavior is consistent with other accounts of stress and epenthesis, such asin

Mohawk (Michelson 1989) or Negev Bedouin Arabic (Hayes 1995).

Formalizing the epenthetic element leads to a number of difficulties. First, the element appears
in an environment which is characterized partly by phonological and mostly by morphological
considerations. Thislimited distribution is reminiscent of both the stem-joiner vowel in Mohawk

verbs (Michelson 1988, 1989) and the theme vowels of Spanish verbs (Harris 1969). Second, the
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processisjust as difficult to characterize as deletion, in large part because of the idiosyncratic
behavior. Third, if the vowel isnot epenthetic, but part of the base, there is a great asymmetry
between words with such surface-absent vowels and words which do end with vowels on the surface.
This asymmetry cannot be explained by stress, and so we are | eft with yet another paradox. Fourth, if
the vowels are part of the suffix, and delete when such suffixes are affixed to vowel-final verbs, we
have difficulty formalizing a constraint that forces such deletion without affecting similar vowel-
vowel sequencesin different morphological environments.

One proposal for dealing with such idiosyncratic distribution can be found in Pater (1995). To
account for stress preservation effectsin English stress, he proposes a constraint, STRESSIDENT.

However, certain words do not exhibit these preservation effects. He arguesthat there are two
versions of STRESSIDENT, one ageneral version, the other referred to as STRESSIDENT-g which
applies only to lexically specified items.

This proposal can be extended to account for the epenthesis datain Tohono O'odham. We can
propose that certain suffixes are specified lexically to avoid codas, NOCODA-g Words which contain
these suffixes, then, allow epenthesis. CONTIGUITY forces the same order of elementsin both input
and output, so that epenthesis (or deletion) cannot disrupt the internal ordering. To prevent

epenthesis within the morpheme, CONTIGUITY must be highly ranked. Specifically, NOCODA- g must

be dominated by CONTIGUITY. Finaly, DEP| o, which bans epenthesis, must be ranked below
NOCODA-gso that we can see the effects of the lexically specified coda constraint. The constraints
appear in (7)-(9).

(7) NoCopa-g

Avoid codas ing-marked words.

(8) CONTIGUITY|O
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Each element in the input must correspond to an element in the output, such that thereis no
skipping or intrusion in the output.

(9) DEPiO

Each element in the output must have a correspondent in the input.

All suffixes which trigger the epenthesis will beg-marked. The following tableau shows how the

correct output will be generated. (Stressistreated in another section of this chapter.)
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(10) Evaluation of /c&ikpan-dag, g/ 'good at working'

/c&ikpan-dag, g/ 'good at CONTIGUITY|O NOCODA-g DEP|O
working'

a c&ikpan-dag *kk |

pb. c&ikpan-adag * *

c. c&ikapan-adag *| * * ok

A form that isgmarked will always violate the lexically specified coda constraint. Candidate
(10a) showsthis, asit has three syllables with codas, and three violations of NOCODA-g Candidate
(10b) epenthesizes between the two morphemes, thus satisfying CONTIGUITY and incurring one fewer
violation on the coda constraint than the (10a) candidate.4

In contrast, aform that is not g-marked will not be subject to NOCODA-g Without violations on

the coda constraint, the decision on optimal candidates is passed to DEP, g, which prefers candidates

with no epenthesis. The evaluation appearsin (11).

4presumably a candidate that epenthesizes word-finally isruled out by an ANCHOR constraint
(McCarthy and Prince, 1995) that forces the final segment of input and output to beidentical.
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(11) Evaluation of /c&ikpan-dam/ ‘worker'

/c&ikpan-dam/ ‘worker' CONTIGUITY|O NOCODA-g DEP|O

pa c&ikpan-dam

b.c&ikpan-a-dam *|

c. c&ikapan-adam * | * %k

A candidate which epenthesizeswithin a morpheme, like (11c), violatesthe higher -ranked
CONTIGUITY. Thecodaviolationsin the output candidates are not evaluated by NOCODA-g because
theform isnot g marked. Thisleavestwo candidates, (11a) and (11b), with the decision being made

by DEP,o. This constraint favors candidates without epenthesis, choosing (11a) as optimal and (11b)

as nonoptimal.

Thelexically specified constraint, NOCODA- g, provides us with a mechanism to predict the
idiosyncratic behavior of epenthesis. We mark suffixes that trigger this epenthesis with an index that
corresponds to a constraint banning codas. All other unmarked forms are evaluated satisfactorily by

this constraint, so that we can predict the appearance of the epenthetic-a.

3.1.5 Summary

The previous section has demonstrated that the contrast between the nominalizing suffix and the
epenthetic element is rather sharp. Only the nominalizing suffix gets stressed in odd position, and
only the nominalizing suffix has semantic content. The suffix also causes a category change, while
the epenthetic element isinert in thisregard. The epenthetic element is restricted in appearing only
word-medially, and only between two consonantsin different morphemes. Additionally, verbs which

appear with the epenthetic vowel may be restricted from appearing with the nominalizing suffix.
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Based on the multitude of asymmetries between these two elements, we conclude that the-a is an
epenthetic element, rather than amorpheme. The analysis of this epenthesisrelieson alexically

specified constraint, NOCODA- g to restrict epenthesisto alimited set of suffixes.

3.3 Description of the Epenthetic Stress Data

In this section, the interaction of epenthesis and stressis described. This section shows that
epenthetic vowels are unstressed in both even and odd position. This means that the surface patterns
of forms with even epenthetic vowels patterns with the polymorphemic data, with every odd syllable
stressed. In contrast, odd epenthetic vowels produce a surface pattern with stress on e first and fourth
syllables, which creates a pattern different from both the monomorphemic and the polymorphemic

patterns.

3.3.1 Epenthesisand Stress Data
A brief recap of the data without epenthetic vowels may be helpful at thispoint. First, recall that
in monomorphemic forms, al nonfinal odd syllables get stressed. Thisisillustrated by the datain

(12):
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(12) Monomorphemic Forms

a s@ ki@u 'house'

b. s@ s ta@dai ‘roadrunner’

C. S@ s s si@minjul ‘cemetery’

d. s@ss$ s pa@koosla "Pascola dancer'

Polymorphemic forms pattern similarly, stressing all nonfinal syllables. They also stressfinal
odd syllables. Thisisshownin (13):

(13) Polymorphemic Forms

a s@ s s$ hi@-him-a$d "pl-walking-fut imp'
c&i@cwi-ku$d 'playing-instrument’

b. s@ s s$s pa@-pado$-ga 'pl-duck-poss'
c&i@cwi-ku$d -dam 'playing-instrument-AGENT

C. S@ s s$ss$ ha@-haiwa$n)-ga-ka$m 'pl-cow-poss-one with'
pi@mia$ndo-mas$d 'pepper-adding'

d. s@ ss$ss$s ha@-haiwas$n)-ga-kasd-ma 'pl-cow-poss-futimp-seem to be'

The difference between monomorphemic and polymorphemic formsis that only morphologically
complex formsallow final stress. Thisdifferenceis highlighted by the boxed forms above, (12c)
disallowing final stressand (13a) allowing final stress.

Now we consider how these patterns interact with the epenthetic element. Epenthetic vowels
produce two patterns, although the epenthetic vowels themselves are never stressed. These two
patterns surface based on whether the epenthetic vowel fallsin an even or odd syllable. For forms
with even epenthesis, the word patterns with the polymorphemic formsin (13), stressing al odd
syllables. Such forms suggest that there are no differences between forms with and without

epenthesis. Thisisnot true, however, when we examine forms with odd epenthesis. An epenthetic
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vowel in odd position is never stressed in such forms,® and the form surfaces with the first and fourth
syllables stressed. We examine each patternin turn.

The first pattern to be described is that of epenthetic vowelsin even position. The pattern
produced by even epenthesis appearsin (14). The epenthetic vowel (underlined) appearsin the
second syllable (14a-b) and the fourth syllable (14c-d). In both cases, it isunstressed. All the odd
syllables are stressed, even odd ultimas. This pattern duplicates the one seen in the polymorphemic

formsin (13).

SUnder two conditions, truncation and stress clash, unstressed epenthetic odd syllables become
stressed. Discussion of these truncation appears in Chapter Four, while Fitzgerald (1997) analyzes

the clash data.



a.

b.

C.

(14) Epenthetic vowelsin even position

s@ss$

S@ss$s

s@ss$ss

$

bi@d-s"p-aku$d’
mud-put-epenthesis-instrument

wu@d'-a-da$g 'to be good at roping'
rope-epenthesis-ability

pa@un-t-g-ku$d ‘bread pan'

bread-to make-gpenthesis -instrument
pa@un-t-a-ku$d'-dam ‘one with a bread pan’
bread-to make-epenthesis -instrument-one with
mo@d’-a-ku$d’-dam ‘one with atrack, trail'
run-epenthesis -instrument-one with

c&O@pos-i$d-a-kusd ‘instrument for branding'

brand-benefactive-epenthesis-instrument
ho@'ig-i$d-a-hu$n 'to pray’

to be kind-benefactive-epenthesis-transitive
hi@-hido$d™-a-mo$d 'to go and cook, plural’

plural-cook--epenthesis-to go

'instrument for plastering'
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S@ss$ss

$s
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ta@wog-i$d-a-kusd 'shade'
shade-benefactive-epenthesis-instrument

ho@'ig-i$d-a-hu$n-a 'prayer'

to be kind-benefactive-epenthesis-transitive-nominal
pi@-pisa$lt-a-kusd'- 'by scales'

kaj&

plural-weigh-to make-epenthesis-instrument-in asimilar manner

hu@uka-j&i$d-a-kusd™-  'onewith aheater'

dam

to be warm-benefactive-epenthesis-instrument-one with

The data above consist of words that vary in their morphological composition and in where the

epenthetic vowel appears. For example, in (14a), the epenthetic vowel fallsin the second syllable and

the words have one suffix each. These words stressthe first and third syllables, and the epenthetic

vowel isunstressed. In (14c), the epenthetic vowel fallsin the fourth syllable; the words have one

suffix. Still, the pattern is the same as those wordsin (14a) and elsewhere in this set of data. The

generalization isthat epenthetic vowelsin even position never get stressed, and that all odd syllables

are stressed.

This generalization is not true of all words with epenthetic vowels. Epenthetic vowelsin odd

position behave markedly different. The next set of data demonstrates this difference by showing

words with epenthetic vowelsin odd position. Like their even-positioned counterparts, odd

epenthetic vowels never get stressed. However, this does not produce the same surface stress pattern
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as seen in polymorphemic forms in either (13) or (14), where odd syllables get stressed. For words
with epenthetic vowelsin odd position, stress appears displaced, and surfaces on the syllable
following the epenthetic odd vowel. Thusthe actual pattern surfaces with stress on the first and
fourth syllables of theword. Thisisdemonstrated by the datain (15), where al epenthetic vowels are
in the third syllable of the word:

(15) Epenthetic vowelsin odd position

a s@sss$  hi@dod™-a-kusd’ ‘cooking pot'

cook-epenthesis-instrument

c&i@kpan-a-mo$d 'to go and work'’
work-epenthesis-to go
c&i@kpan-a-ku$d 'tool'

work-epenthesi s-instrument

c&O@mai-t-a-kusd’ ‘instrument for making tortillas

tortilla-to make-epenthesis-instrument

wo@son-a-ku$d’ 'broom'

sweep-epenthesis-instrument

b. s@sss$ hi@dod -a-ku$d -dam ‘one with a cooking pot'

S

cook-epenthesis-instrument-one with

c&i@kpan-a-ku$d"-dam 'one with atool'
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work-epenthesis-instrument onewith
wa@kon-a-kusd " -dam '‘onewith abasin'
wash-epenthesis-instrument-one with

b. s@sss$ si@kon-a-ku$d -dam '‘one with ahoe'

S

hoe-epenthesis-instrument-one with
c&O@mai-t-a-ku$d -dam ‘one with an instrument for making tortillas'

tortilla-to make-gpenthesis-instrument-one with

Theforms of four syllablesin (15a), with an epenthetic vowel in the third syllable, surface with
stresson the first and fourth syllables. Thisis markedly different than the patternsfor quadrisyllables
in (13b) and (13b), wherethefirst and third syllables are stressed. Thefirst and fourth syllables are
also stressed for the form of five syllablesin (15b). In both (15a) and (15b), the odd epenthetic vowel
isunstressed and the following vowel is stressed.

In considering these two sets of data, wefind the following descriptive generalizations. First,
epenthetic vowelsin both even and odd position are never stressed. Second, nonepenthetic vowels
are almost always stressed in odd position. The only case where nonepenthetic vowels are unstressed
in odd position is when an epenthetic vowel isin odd position (15b). Thisisalso the only case where
anonepenthetic vowel is stressed in even position, when it follows an odd epenthetic vowel.

The distributional patterns for epenthetic vowels are summarized by the chart in (16).6 The chart

isdivided into two major subgroupings, one for even epenthesis, and the other for odd epenthesis. As

6Thereisaset of wordsthat | do not consider here, words of the shapega@tw-id-a-d-ka$m ‘one
who isgood at shooting'. There are three reasons as to why the forms are absent. First, whilethe
primary stressisunambiguously word-initial, my field notes contain only afew of these forms, and
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above, epenthetic vowels are underlined. One addition isthe inclusion of foot structure, indicated by
parentheses. Thelocus of epenthesisisindicated, asisthe size of the word in syllables.

(16) Distributional Patterns For Epenthetic VVowels:

Epenthesisin even position Epenthesisin odd position
s count (| Syllablewith | Normal Syllablewith | Normal
Epenthesis Epenthesis
3 2 (s@s)(9)$ -
4 2 (s@s)(s$s) 3 (s@s)s(s$)
5 4 (s@s)(s%s)(s$ 3 @s)s(s%9)
)
6 4 (s@s)(s$s)(s$ --
s)

The chart above gives forms with even epenthesis for words of three to six syllables. In all of
these forms, each odd syllableis stressed. Additionally, the epenthetic vowel fallsin the weak
position of thefoot. In contrast, words with an epentheticvowel in odd position are limited to words

of four and five syllables. The absence of words of three syllablesis because an epenthetic vowel

speaker judgments prefer afourth syllable, although there are a few cases where pronunciations

sound asif the third, and not the fourth, syllable of theword is stressed. More forms of this type need
to be collected to determine precisely what the facts are. Second, these forms reflect truncation of the
suffix, so that surface ga@tw-id-a-d-kam'one who is good at shooting' reflects the shorting of the -
dag suffix when it isfollowed by -kam We expect * ga@tw-id-a-dag-kam but thislonger form is
unattested. The following chapter presents words that are morphologically truncated, but these words
are nouns, and hence not morphologically truncated, as noted in Zepeda (1984). Therefore, the status
of theseforms as potential counterexamplesto the analysis depends on how this different,
uninvestigated truncation works. Theissueisput aside for future research.
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would haveto fall in either the first or third syllable. Thisis not possible with the environment for
epenthesis falling between a base and a suffix. Words of six syllables are also absent because of the
upper limit of three syllables on the size of verb bases and the distribution and selectional restrictions
for suffixes. An epenthetic vowel in odd position can fall only in third position, thus limiting the

number of possible word sizes.

3.3.2 Summary

The following points have been shown in this section. First, epenthetic vowels are unstressed,
regardless of position. Second, nonepenthetic vowels are stressed in odd position. The only case
where nonepenthetic vowels are stressed is when they follow an epenthetic vowel in odd position.
And finally, we continue to see evidence that afinal secondary stress surfacesin morphologically

complex forms.

3.4 TheSTRESSTO-MORPHEME PRINCIPLE

In this section, the analysis of epenthetic vowelsis presented. The account of even epenthetic
vowels follows from the analysis of polymorphemic forms argued for in Chapter Two. However,
accounting for the odd epenthetic vowels requires some modification. The proposal made in this
section is the STRESS-T O-MORPHEME PRINCIPLE (SMP), which requires all stressed elments to belong
to amorpheme. This principleisthelogical counterpart of theM ORPHEME-T O-STRESS PRINCIPLE
proposed in the previous chapter, and enabling the relationship between morphemes and stress to be
evaluated in two possible ways. Thefirst condition requires morphemes to include a stressed

syllable, while the second condition requires a stressed syllable to beincluded in amorpheme.

3.4.1 The Analysisof Even Epenthetic Vowels
Thefirst set of datato be accounted for isthe pattern of odd syllable stressin forms with even

epenthesis. The hierarchy argued for in the previous chapter is given in (12):



174

(17) * CLASH, FOOTFORM E *LLAPSE E MORPHEME-T O-STRESS PRINCIPLE E FOOTBINARITY E
PARSE-S

In addition to accounting for the monomorphemic and polymorphemic forms in Chapter Two,
this hierarchy will also account for polymorphemic forms with an epenthetic vowel in an even
syllable. This section argues that the same result obtains regardless of which even-numbered syllable
is epenthesized and regardless of the size of theword. We examine each of the types of data (second
or fourth syllable epenthesized and word varying from three to six syllables).”

Thefirst set of forms to be examined are those such aswu@d'-a-da$g, 'good at roping’, which
surface with epenthetic vowelsin the second syllable. Because our interest liesin the prosodic
consequences of this epenthetic element, all previously argued for prosodic constraints are present in
the tableau below. The optimal output, (18a), parsesall syllablesinto feet and stresses the first and

third syllablesin the word.

7| assume that the constraints motivated in the previous section are incorporated into this
hierarchy, although | will not address how those epenthetic constraints will be ranked with the

prosodic constraints.



(18) Evaluation of /wud’-dag/ ‘good at roping'

/wud’-dag/ 'good at roping'

FTFM

*CLASH

*LAPS

MSP

FTBIN

PARSE

pa. ((wu@d'Ja)([da$g])

b. (wu@d']a)[dag]

*l-dag

¢. ((wu@d'])(a[da$g])

*|

d. (wu@dT)a([da$g])

*|

* %

Candidate (18a) violates only FOOT BINARITY — with both of its two morphemes stressed, no

other constraint incursaviolation. The contrasts directly with (18b), which violates both the
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MORPHEME-TO-STRESS PRINCIPLE and the PARSE-s constraint by failing to parse the suffix into the

head position of afoot. It isthe violation of the MORPHEME-TO-STRESS PRINCIPLE that isfatal for

(18b). Candidate (18c) isexcluded by its violation of a constraint in the top block, FOOT FORM, and

(18d) has two degenerate feet. However, (18d) isruled out by the fatal violation of * LAPSE.

A similar process of evaluation occurs for a quadrisyllabic form with an epenthetic vowel in the

second syllable, such asmdé@d-a-ku$d’-dam 'one with an instrument for running'. The optimal

candidate, (19a) below, incurs only one violation on all six constraints. It violates the MORPHEME-

TO-STRESS PRINCIPLE, asit has one suffix that surfaces without stress:



(129) Evaluation of /mdd -kud -dam/ 'one with an instrument for running'

/méd-kud'-dam/ ‘one with an FTFM *LAPS| MSP | FTBIN | PARE
instrument for running . c

pa. ((mo@d]a)([ku$d ][dam]) *_dam

b. (mo@d]a)([ku$d])([da$m]) x) *ox

¢. (mo@d])a(kusd Jdam]) N I .

d. (mo@d])(alku$d])([da$m]) x| o
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By failing to stressthe suffix -dam (19a) violatesthe M ORPHEME-T O-STRESS PRINCIPLE ONnce;

the sameistrue of (19c), which isexcluded by the * LAPSE constraint. Both (19b) and (19d) violate

higher ranked constraints. Candidate (19b) is discarded when it violates the constraint banning stress

clash, and candidate (19d) earns one violation each for FOOTFORM and * CLASH by surfacing with an

iambic foot.

The second set of outputs to consider are those appearing with epenthetic vowelsin the fourth

syllable of theword. The outcomes are consistent with those for outputs with epenthetic even

vowels. Here we evaluate forms of five and six syllable, suchas c&d6@pos-i$d-a-kuSdl 'instrument

for branding', and pi@-pisa$l-t-a-ku$d-kaj& 'onewith ascale’. Thefirst of thetwo isevaluatedin

(20) below; again we see that the optimal candidate incurs only one violation, here on

FOOTBINARITY:



(20) Evaluation of / c&06pos-id-kud/1 'instrument for branding'

177

/c&bpos-id-kud/1  ‘instrument for

FTFM *LAPS| MSP  FTBIN | PARSE
branding' . CLASH E
pa.([c&&O@po)(s][id ] *
3 ([c&usd))
b.(c&d@po)(s][i$d] a) [c&ud] *1- *
c&ud

c.([c&&o@po)(s][i$)d] a([c&usd])

*|

d. ([c&o@po)(s][isd])(a[c&usd])

*|

Of the candidates above, the top-ranked block of constraintsis violated only by (20d), which is

excluded from consideration asoptimal. All of the above candidates satisfy * LAPSE, save for (20c),

which has amedial unfooted syllable. One of the remaining candidates, (20b) violatesthe

MORPHEME-TO-STRESS PRINCIPLE by surfacing without stress on its final suffix. The optimal

candidate has only one violation on FOOTBINARITY, and so better satisfies the constraint hierarchy to

emerge as the output.

The second output to be considered ispi@-pisa$l-t-a-ku$d'-kaj& 'one with ascale’. Again, the

form with an epenthetic vowel in even position surfaces with stressin all odd syllables. This output

(21a) emerges with two violations on the M ORPHEME-T O-STRESS PRINCIPLE, but crucially satisfying

FOOTBINARITY.
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/pi-pisal-t-kud’-kaj&/ ‘'one with an

FrFMm *LAPS| MSP | FTBIN | PARSE
instrument for weighing' *OLASH E
pa.([pi@][pi)sas$l][t]a)([ku$d I [kaj&]) *-t
*-kaj&
b.([pi@])([pi$sal])(t]las[kud ])([ka$j&] *! -t **
) *-kudl
c(pi@])([pisas)(tlalku$dT)(ka$j&] el -t **
)
d.([pi@])([pisasl])([t]alkusd T)kaj&] o Tt ¥ i
* kaj&
e((pi@][pi)(sasi)[t]a((ku$d][kaj&]) x| *t *1 *
* kaj&

The nonoptimal candidates are ruled out for avariety of violations; the outputsin (21b-d) all

incur at least one violation on the topranked block of constraints. (21b) violates* CLASH. (21c)

violates FOOTFORM twice and * CLASH once. (21d) violates FOOT FORM twice. All three are

nonoptimal. (21e) violates* LAPSE, so the hierachy chooses (21a).

The tableaux in this section demonstrate that the hierarchy of Chapter Two accounts for words

with epenthetic vowelsin even position. Thisisunsurprising, given that these words pattern with

polymorphemic words without epenthesis.

In summary, all of the possible forms with epenthesisin even positions satisfy the previously

motivated constraint hierarchy. Nothing additional isrequired. The rankings of argued for in
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Chapter Two suffice in accounting for the stress patterns of words with epenthetic vowelsin even

position.

3.4.2 The Analysisof Odd Epenthetic Vowels

We can similarly examine the patterns of words with odd epenthetic vowels. However, the stress
pattern of these wordsis not correctly predicted by the current constraint ranking. Rather, the
hierarchy predicts that forms with odd epenthetic vowels surface with al odd syllables stressed. Asa
result, an input like hidod™-a-kud" 'cooking pot' is predicted to incorrectly surface as *hi@dod -a$-
kud’ rather than the actual surface form, hi@dod -a-ku$d’. Thisisdemonstrated in thetableauin
(22), where (22a) isthe actua surface form, but (22b) isincorrectly predicted as optimal.;

(22) Nonoptimal evaluation of /hidod™-kud’/ instrument for cooking'

/hidod'-kud'/ “instrument  for FTFM *LAPs| MSP | FTBIN | PARsE
cooking' LA E

a([hi@dod)a([kusd]) x) * *
kb.([hi@dod])(aslkud ]) *kud'

c((hi@dod T alkusd']) .

d.([hi@)(do$d"]a)(lku$d]) % *

e [hi(do$d]a)([kusd']) x| * *

Candidates (22c-d) are excluded by constraints from the top-ranked block. (22c) violates
FOOTFORM, (22d) violates* CLASH. (22e) violates* LAPSE. Both (22a) and (22b) satisfy this block
of constraints, allowing lower-ranked constraintsto play arole. The attested output, (22a) violates

* LAPSE with a sequence of two unstressed syllables followed by a stressed syllable. Satisfaction of
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*LAPSE predicts, incorrectly, that (22b) is the optimal output, despiteits violation of the still lower
MORPHEME-TO-STRESS PRINCIPLE. The hierarchy does not make the correct predictions for
epenthetic vowelsin odd position; it wrongly predicts that they should be stressed in such words.
The problem is that nothing prefers afoot headed by a nonepenthetic vowel, so *LAPSE rules against
the candidate with the unparsed syllable (22a), meaning that the optimal candidate parses all syllables
into syllabic trochees (22b).

One solution would be to rank * LAPSE below the MORPHEME-TO-STRESS PRINCIPLE, S0 that (224)
ispredicted as optimal. Such a solution cannot be used because we saw evidence for the opposite
ranking in the previous chapter. * LAPSE must outrank the M ORPHEME-T O-STRESS PRINCIPLE to
predict 'a@suga$l-mad 'adding sugar'. When * LAPSE ranks bel ow the MORPHEME-TO-STRESS
PRINCIPLE, *'a@sugal-ma$d 'adding sugar' isincorrectly predicted as the optimal output. We
cannot reverse the ranking of * LAPSE and the M ORPHEME-T O-STRESS PRINCIPLE for the analysis of
epenthetic vowelsin odd position.

A second solution could invoke a constraint that penalizes forms with stressed epenthetic vowels.
This can be done directly or indirectly. The proposal | argue for here, the STRESSTO-MORPHEME
PRINCIPLE, indirectly prohibits stressed epenthetic vowels. By appealing to the fact that epenthetic
vowels do not belong to morphemes, this constraint bans stressed vowel s because these vowel s do not
belong to morphemes. The proposed constraint appearsin (23):

(23) STRESS-TO-M ORPHEME PRINCIPLE (abbreviated: SMP)

For every stressed mora, there exists a morpheme such that the morais

within the boundaries of the morpheme.
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(" STRESSED MORA $ M ORPHEME such that the STRESSED MORA falls within the domain of that
MORPHEME).8

This constraint isthelogical counterpart of the M ORPHEME-T O-STRESS PRINCIPLE motivated in
the previous chapter. The two constraints switch the variables quantified by the universal quantifier
and the existential quantifier, so that both quantification possibilities are formalized as constraints.
The advantages to this are threefold. First, both possibilities are constraints, and both are motivated
by the data. Second, by defining both constraintsin terms of the relationship between
morphemehood and stressed syllables, the datais accounted for in asymmetrical fashion. The
behavior of the epenthetic vowel in Tohono O'odham is derived as a consequence of the morphology.
This unifies the stress pattern of polymorphemic forms with and without epenthesis. Third, by
linking the relationship between stress and morphemesin these two ways, we formally connect these
two properties just as stress and weight are formally connected under the WEIGHT -T O-STRESS and
STRESSTO-WEIGHT PRINCIPLES For all these reasons, the proposed constraint in (23) is adopted.

How does this constraint operate? Recall from the tableau in (22) that the incorrect selectionis
made by * LAPSE. The STRESS-TO-M ORPHEME PRINCIPLE must dominate* LAPSE in order to correctly
discard the nonoptimal candidate. This ranks the STRESST O-MORPHEME PRINCIPLE directly below
the top-ranked block of constraints, and directly above * LAPSE in the constraint hierarchy. This
ranking is given in the tableau in (24), where reeval uation sel ects the correct optimal candidate, (244).

(24) Evauation of /hidod -kud’/ 'cooking pot'

/hidod™-kud/ 'cooking pot' FTEM S| *lapse | MSP  FrBIN | PaARsE

*CLASH

8| continue to assume the Percolation Convention for stressed moras (Archangeli 1984).
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p
pa([hi@dod])a([kusd]) * * *
b.(hi@dod ])@a$[kud]) *) * kud®

c.((hi@dod J)a[kusd]) %)

d.((hi@)(do$d"]a)([kusd]) %] o

e. [hi(do$d"]a)([kusd]) %) . * *

The only violation of the STRESS-TO-M ORPHEME PRINCIPLE in the above tableau isincurred by
(24b). Because the STRESST O-MORPHEME PRINCIPLE now outranks * LAPSE, this candidate is no
longer incorrectly selected as the optimal output. In fact, the introduction of theSTRESS-T O-
MORPHEME PRINCIPLE resultsin the correct surface output above. All of the other candidates satisfy
this constraint by stressing only nonepenthetic vowels. (24c-€) continue to violate higher-ranking
constraints, (24b) falls by the wayside with aviolation on the STRESS-T O-MORPHEME PRINCIPLE.
The optimal candidate, (24a), till violates * LAPSE, but the lower-ranking of this constraint meansit
does not play arolein determining the correct output, asit istoo lowranked for its violations to be
significant in (24). Thus by incorporating the STRESS-TO-M ORPHEME PRINCIPLE into the hierarchy
above * LAPSE, the STRESSTO-MORPHEME PRINCIPLE decidesin favor of (24a), which leaves the
epenthetic vowel unstressed and unfooted in the output. (The violation of PARSE- s istoo low to play
arolein affecting the outcome of the candidate evaluation above.)

Therevised constraint hierarchy also makes correct predictions for amore complex form, a
quinquesyllabic word with an epenthetic vowel in the third syllable. Theinput for such aform

surfaces with stress on only the first and fourth syllables, asin c&6@mai-t-a-ku$d -dam.
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(25) Evaluation of /c&8mai-t-kud -dam/ 'one with an instrument for making tortillas

/c&bmai-t-kud’-dam/ ‘one with an ==y S|+*LapsE | MSP |FTBIN | PARE
instrument for making tortillas I M
P

pa. ([c&o@mai])[tla([ku$d][dam]) * -t *

*-dam
b.([c&o@mai])([t]a$)([ku$d ][dam]) *! * -t *

*-dam
c.([c&o@mai])([tla$[kud])([da$m]) *1 -t *

*-kud’
d.([c&6@mai])([t]alku$d T)([da$m]) ** * -t *
e ([c&o@mai])([t]aS[kud])[dam] *! -t *

kud®

*-dam

Candidate (25b) is excluded by aviolation on * CLASH, respectively, while candidate (25d) is
excluded by violations on both * CLASH and FOOTFORM. (25c) and (25¢€) each fatally violate the
STRESSTO-MORPHEME PRINCIPLE. (25a) is selected as the optimal output despite aviolation on
*LAPSE, asit best satisfies the highly ranked constraintsin the hierarchy. For this tableau evaluation,
constraints below the STRESS-T 0-M ORPHEME PRINCIPLE do not play arolein excluding or including
the candidates, as the higher ranked constraints do all the work in candidate selection.

Theinput for (25) israther complex. The selection of (25a) as optimal demonstrates the
empirical adequacy of the current constraint hierarchy in aconvincing manner. One additional

evaluation bolsters this point further —the reevaluation of aform with epenthesisin an even syllable.
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Thetableau in (26) does precisely this. Thereisno changein the predictions made for the optimal
output of forms with epenthetic vowelsin even position. The predictions remain the same because
the STRESS-T O-M ORPHEME PRINCIPLE only rules out stressed epenthetic vowels, and output with

stressed epenthetic vowelswill be ruled out by other conditions for forms with even epenthesis.
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(26) Evaluation of /pi-pisalt-kud-kaj&/ ‘one with an instrument for weighing'

/pi-pisal-t-kud’-kaj&/ ‘one with an|  prpy S|*LAPsE | MSP |FTBIN | PARSE
instrument for weighing' _— M
P

pa.([pi@][pi)sa$l][t]a)([kusd Tkaj&]) *-t

* Kkaj&
b.([pi@])([pissal])(t]adlkud T)([ka$j& *] * * - *%
1) *-kud1
c(pi@])([pisas)(tlalkusd ) (ka$j& *xk | * - *%
)
d([pi@])([pisasl])([t]alkusd T)kaj&] x| *-t * *

* Kaj&
e((pi@][pi)(sasi)[t]a((ku$d][kaj&]) k) [*t *

*-kaj&

The correct optimal candidate continues to be selected by the revised constraint hierarchy. In
fact, only candidate (26b) violates the STRESS-T O-MORPHEME PRINCIPLE; however, this candidate is
rejected from consideration at a much higher place in the hierarchy, asit violates* CLASH in the top
block. Asthetop constraints are violated by (26b-d), only (26a) and (26€) are truly competing to
surface as optimal. Both satisfy the STRESSTO-MORPHEME PRINCIPLE. Itison*LAPSE that differing
results emerge; (26a), the optimal candidate, satisfiesit, while (26€) incurs aviolation on this

constraint.
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The competition between outputs with even epenthesis is unaffected by the addition of the
STRESSTO-MORPHEME PRINCIPLE; the STRESS-TO-M ORPHEME PRINCIPLE only playsarolein forms

with odd epenthesis, where it correctly selects the optimal surface forms.

3.4.3 Summary

In this section, forms with even and odd epenthesis were accounted for. The analysisfrom
Chapter Two consistently and correctly predicted the optimal output for forms with even epenthesis.
These forms stress all odd syllables, just like polymorphemic forms without epenthetic vowels, so the
two sets of datareceive auniform accounting. Forms with odd epenthetic vowels surface with a
different stress pattern; they stressthefirst and fourth syllablesin the word. The constraint hierarchy
incorrectly predicted nonoccurring surf ace forms as optimal output. Specifically, the hierarchy
produces output with first and third syllable stress, which resultsin a stressed epenthetic vowel. To
rectify this problem, | proposed the STRESS-TO-M ORPHEME PRINCIPLE. The STRESS-TO-M ORPHEME
PRINCIPLE isviolated whenever an output has a stressed epenthetic vowel. This constraint dominates
*LAPSE. Theintroduction of the STRESS-TO-M ORPHEME PRINCIPLE into a high position in the
hierarchy changed the predictions for the optimal surface forms. The STRESS-T 0-M ORPHEME
PRINCIPLE favored outputs where epenthetic vowels were unstressed. Words with epenthetic vowels
in odd position surface with first and fourth syllables stressed as a consequence of the STRESS-TO-
MORPHEME PRINCIPLE. Introducing this constraint to the hierarchy resultsin the correct optimal
output surfacing for forms with odd epenthetic vowels. Furthermore, the STRESSTO-MORPHEME
PRINCIPLE has no affect on words with epenthetic vowelsin even position. The hierarchy argued for
so far accounts for all the data described in Chapters Two and Three. The current hierarchy is:

(27) * CLASH, FOOTFORM E STRESS-T O-M ORPHEME PRINCIPLE E* LAPSE EM ORPHEME-T O-

STRESS PRINCIPLE E FOOT BINARITY E PARSE-s

3.5 An Alternative Analysis
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In this section, | consider a possible aternative. Thisalternativeisderivational, and
demonstrates conclusively that such an approach creates an ordering paradox, similar to others
discussed in the literature?

35.1 A Derivational Alternative

A derivational account cannot work, regardless of whether the epenthetic vowel's behavior is
characterized via epenthesis or deletion. The crucial asymmetry to account for isthe fact that this
vowel does not get stressed in odd position. Thisrequiresthe vowel to be unfooted—which argues it
appears after stress assignment. However, if the vowel isinserted following stress assignment, why
are vowelsin even position footed?

First let us examine a derivational account whereby epenthesis precedes stress assignment. Such
an account correctly predicts the surface pattern of unstressed even epenthetic vowels, but failsin its
account of odd epenthetic vowels.

(28) Derivational Account 1. Epenthesis before Stress

a.  Underlying /hidod™-kud’/ /wud’-dag/

b. Epenthesis hidod™-a-kud" wud-a-dag

9An Optimality-based alternative might rely on a constraint forcing the heads of feet to obey
faithfulness constraints, asin Alderete (1995). The proposal might be a notational variant of the
STRESSTO-MORPHEME PRINCIPLE, and so is not discussed here. If the proposal is ultimately not a
notational variant, at least two objections to this approach can beraised. First, if the relevant category
isthe head of the foot, Alderete's proposal does not capture the asymmetrical behavior of onset versus
rhyme material. Related to this, the Percolation Convention may not be useful under a head-based
approach. Second, an alternative way to analyze the epenthesis might be for it to be present in the
input, but as a semantically empty element. A semantically empty element i s not amorpheme; under
the STRESS-T O-M ORPHEME PRINCIPLE, any element that is not a morpheme (regardless of whether it
appearsin theinput) should not be stressed. However, under Alderete's proposal, the asymmetrical
behavior of epenthetic type elements is due to their absence from the input, rather than the fact that
they are not morphemes. Under this different approach to epenthesis, then, Alderete's proposal fails.
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c.  Stress Assignment (hi@do)(d"-a$kud") (Wwu@d-a)-(da$g)

d. Surface * (hi@do)(d -a$-kud") (Wwu@d'-a)-(da$g)

If epenthesis precedes stress, there is no way to prevent the stressing of epenthetic vowels. The
account cannot predict the correct surface forms. The same problem istrue if we reverse the order so
that epenthesis follows stress. Thisis shown below:

(29) Derivational Account 2: Stress before Epenthesis

a.  Underlying /hidod™-kud’/ /wud’-dag/

b.  Stress Assignment (hi@dod")-(ku$d) (wu@d-dag)

c. Epenthesis (hi@dod")-a-(kusd®) (Wwu@d'-a-dag)
d. Surface (hi@dod’)-a-(kus$d") *(wu@d'-a-dag)

Under this version, we predict the incorrect stress pattern for those vowelsin even position, asin
the unattested * Wu@d‘ladag.10

The next account assumes that the vowel is not epenthetic, but rather gets deleted in surface
constructions. Thisaccount isthe most problematic, as it makes two incorrect predictions rather than
just one.

(30) Derivational Account 3: Deletion instead of Epenthesis

100ne possible adjustment might be the Domino Condition (Halle and Vergnaud, 1987), which
was proposed for the interaction of stress and epenthesisin Winnebago. However, metrical theory
has not widely accepted thisinnovation; it is attested for Winnebago only in Halle and Vergnaud
(1987) and there are various different formal alternativesin the literature (Hammond 1995c, Hayes
1995, Idsardi 1992, aswell as other derivational accounts). It isclear that this approach is not
without serious problems.
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a.  Underlying /hidod’a/  /musigo/  /hidod a-kud’/ /musigo-dag/

b.  Stress Assignment (hi@do}d (mu@si)g (hi@do)(da$- (mu@si)go$-
‘a 0 kud") dag)

c. Deéletion (hi@do}d (mu@si)g (hi@do)(d a$- (mu@si)go$-
kud") dag)

d. Surface (hi@do)d *Mmu@si) *(hi@do)(da$- (mu@si)go$-
g kud’) dag)

If we propose a deletion rule to del ete the vowel inhidod a 'cooking’, it will incorrectly predict
deletioninmusigo 'musician’. This prediction means that we would need to refine the deletion rule
somehow to avoid the unattested * mu@sig 'musician’. However, even if we were able to make
correct predictions for surface hi@dod™ ‘cooking and mu@sigo ‘musician’, we would still fail to
predict the correct output under affixation. If the vowel is part of the underlying representation rather
than epenthetic, we expect the unattested * hi@dod a$kud™. Thisargues that any account (for
example, Hale 1965, Saxton 1982, and Hill and Zepeda, 1992) that treats these vowels as present in
the stem is an account that makes the incorrect prediction above 11

Whatever the treatment of the vowels, aderivational account is untenable. 1t makesthe wrong
predictions, and cannot adequately characterize the asymmetrical surface distribution. For this

reason, such an account should be rejected.

3.5.2 Summary
In thissection, | have argued against a possible alternative analysis. The alternative consisted of

three possible derivational analyses. An approach which relies on rule-ordering cannot order

11The same criticisms also hold if the vowel appears underlyingly in the suffix, so this possibility
isnot explicitly analyzed above.
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epenthesis before stress assignment without predicting the wrong surface forms for epenthetic vowels
inodd position. The reversed ordering, where epenthesis follows stress assignment, predicts the
wrong stress pattern for words with epenthetic vowelsin even position. To get the correct surface
forms, some type of adjustment to foot structure would be required. In contrast, the STRESS-T O-
MORPHEME PRINCIPLE needs no adjustments to footing. A third derivational aternativeisonein
which the vowel is present in theinput. If the vowel is part of the input, we predict wrongly that
epenthetic vowelsin odd position should be stressed. An additional prediction, also incorrect, is
made; we predict that whatever deletion rule applies to such words also appliesto words that do
surface with final vowels. Infact, we do not get the surface form * mu@sig 'musician’. The deletion
rule would need to avoid applying to such forms. Thereisno derivational alternative which offersas
neat an account as the STRESS-TO-M ORPHEME PRINCIPLE. Based on the problematic predictions made
by the alternatives, | conclude that the STRESS-T O-M ORPHEME PRINCIPLE represents the best possible

analysis of the data.

3.6 Conclusion

Inthissection, | did the following. First, | motivated the epenthetic vowel. Second, | described
the pattern of words with epenthetic vowelsin both even and odd position. Words with even
epenthesis stress all odd syllables while words with odd epenthesis stress the first and fourth
syllables. Third, | accounted for the data by incorporating anew constraint into the hierarchy, the
STRESSTO-MORPHEME PRINCIPLE. | demonstrated that this allows an account of all the epenthetic
data.

In this section, the empirical point consisted of the description of the stress pattern of words with
epenthetic vowels. The theoretical point madein this chapter isthat the behavior of these vowelsis

rooted in the fact that they do not belong to morphemes.



193

4. MORPHOLOGICAL TRUNCATION AND STRESS

In this chapter, | describe the stress patterns of truncated words, analyze the patterns, and argue
against a possible alternative analysis.

The empirical point of this chapter isto motivate the descriptive generalizations of truncated
words. Ingeneral, truncated words are stressed like their nontru ncated counterparts, with the
exception that when a syllable istruncated, epenthetic vowelsin odd position do get stressed. The
theoretical point of this chapter liesin accounting for the fact that epenthetic vowelsin odd position
do get stressed under truncation. | show that these facts follow from the current hierarchy, mainly
due to the fact that epenthetic vowels appear in closed syllables, where the coda consonant is part of a
truncated morpheme. Therefore wordswith a subtractive morpheme (or a zero morpheme) thus
surface with an extra stressin order to overtly mark those morphemes without featural or segmental
content.

These points continue the empirical and theoretical themes of this dissertation. The empirical
goal of thisdissertation is the description of the secondary stress system in Tohono O'odham; herein
this chapter, the stress patterns of truncated words are described. This set of data expands the
empirical contribution of the previous chapter on epenthetic vowels by showing that these vowels do
get stressed in one inflectional paradigm. The theoretical goal of the dissertation isto construct a
model of the interaction of the morphology and the stress system. The model thus consists of two
constraints. the M ORPHEME-T O-STRESS PRINCIPLE (morphemes must be stressed), and the STRESS-

TO-MORPHEME PRINCIPLE (stresses only appear on morphemes).
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4.1 Introduction

The focus of this chapter lies with truncated words in Tohono O'odham. Words with even
epenthetic vowels still surface with these vowels unstressed under truncation, but truncated words
with odd epenthetic vowels stress such vowels. The basic pattern to be described and analyzed in this
chapter isasin (1).

(1) Stressin nontruncated and truncated words with odd epenthesis

a. Nontruncated (imperfective aspect) b. Truncated (perfective aspect)
wa@kon-a- 'to go and wash' wa@kon-a$-m  'went and washed'
mo$d

wash-epenthesis-to go wash-epenthesis-to go; perfective
ci@kpan-a- 'to make someone work' c&i@kpan-a$-  'made someone work'
c&us$d c&

work-epenthesis-causative work-epenthesis-causative; perfective

The nontruncated imperfective formsin (1a) surface with first and fourth stress, and epenthetic
vowels are unstressed. In contrast, the truncated perfective wordsin (1b) surface with first and third
stress, and epenthetic vowels are stressed. The task of this chapter is accounting for the pattern of
stress that emerges under truncation, particularly as relates to the stressing of epenthetic vowels. In
fact, the crucial observation is that wa@kon-a$-m ‘went and washed' is metrically and
morphologically identical to'a@suga$l-t 'to make sugar'. Theword-final consonant is the sole
realization of amorpheme, which in this metrical system must get stressed.

If we view the emergent stressability of epenthetic vowels as a consequence of the addition of an

abstract morpheme, arelatively simple account of this pattern follows. The behavior of odd
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epenthetic vowelsin truncated wordsis due to the same constraints that force final stressin other
polymorphemic words. For a morpheme without segmental or featural content, like atruncated word,
the extra morpheme must be signaled overtly by means of the stress system. Thus the epenthetic
vowel gets stressed only in service of the morphology. Thisanalysisaccountsfor all truncated words,
including those which do not surface with epenthetic vowels.

This chapter is organized in the following manner. First, | present the general facts of truncation
in Tohono O'odham. Second, | describe the stress facts of truncated words. Thisisfollowed by an
analysis of these facts; specifically | argue that a constraint forces morphemesto be present in the
output. Finally, | present an alternative and demonstrate itsinadequacy. The alternative appliesthe
output-based correspondence constraints of Benua (1995) and McCarthy and Prince (1995), militating
against truncated words that do not match the phonology of their bases. This approach simply does
not capture the descriptive generalizations, and cannot predict the correct output for words with

epenthetic vowelsin odd position.

4.2 Background on Tohono O'odham Truncation

In this section, | describe the morphological truncation that occurs in Tohono O'odham. L.

Tohono O'odham perfectives are formed by truncation. This process has been couched in
derivational termsin the literature (see Hill and Zepeda 1992, Lombardi and McCarthy 1991, Weeda
1992, and others). Fitzgerald and Fountain (1995a, 1995b) characterize the datain terms of surface
generalizations. The facts of Tohono O'odham perfective formation are asfollows: One segment is
truncated from the right edge in the word, unless the antepenultimate segment is a[coronal] followed
by a[high] vowel. When this configuration is present, two segments are truncated from the right

edge of theimperfective.

1This discussion is taken mainly from Fitzgerald and Fountain (1995, 1996).
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The analysis of these factsis achieved by invoking the notion "minimal violation", whereby

constraints may be violated, but only minimally. The general pattern thus consists of truncating one

segment to effect the aspectual change. Two segment truncation arises when a higher-ranked

constraint militates against coronal consonants followed by high vowels, * COR-HI.

4.2.1 A General Description

The datain (2) present the two basic patterns of truncation. These patterns are given below. The

cases of one segment truncation appear in (2a), and the cases of two segment truncation appear in

(20)

(2) Morphological Truncation in Tohono O'odham

Imperfective

a hi@wa

ma@uk

hi@kck

hi@him

n)6@n)ok

na@kog

c&O@'6wid

Perfective

hi@w

ma@u

hi@kc

hi@hi

n)é@n)o

na@ko

C&O@'OWi

Gloss

'rubbing against object’
‘giving'

‘cutting'

‘walking (pl)’

'speaking (pl)’

‘enduring’

‘covering (sg and pl)'
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b. mo@liw mo@| ‘arriving by running or driving'
s76@lin s76@! 'straightening'
c&b@uc&dg  c&@uc&  'calling out name of obj'
bi@ac&ug bi@ac& ‘carrying obj on serving plate'
bo@ic&ug bo@ic& ‘carrying obj’'
c&o6@posid c&0@pos  ‘branding'

The perfective formsin (2a) truncate one segment. These forms do not have a sequence of
[coronal] [high] before the final consonant. The mgjority of truncated formsin Tohono O'odham
follow the pattern in (2a). The forms above show that either final vowels or consonants may truncate.
A further observation is that forms with complex codas, such ashi@kc&k 'cutting' and its perfective,
hi@kc& 'cut,’ truncate only the final segment. In the perfective formsin (2b), two segments truncate.
The imperfective forms have a[coronal] [high] before the final consonant of the form, and the

perfective forms truncate the [high] vowel and the final consonant.

4.2.2 Analysis

The analysis of thisdatarelies on a constraint that forces a subtractive relationship between
imperfective and perfective forms. To capture the relationship between thetruncated form and the
base, the perfective morphemeisformulated as a constraint. This constraint is presumably ina
family with constraints on reduplication, such asREDEBASE (McCarthy and Prince 1994a).

(3) TRUNC

Perfective output contains fewer segnments than Imperfective output.

Second, to force truncation on the right edge only, two constraints suggested by McCarthy and

Prince (19944, 1995) areinvoked, A NCHORING and CONTIGUITY. These two constraints conspire to
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guarantee the faithful ness of the output string when compared to the input string. ANCHORING
ensures that the two either begin or end with the same segment, while CONTIGUITY ensures that they
each consist of anidentical, contiguous string. The specific formulation of these constraints for
Tohono O'odham truncation is given below.

(4) LEFT-ANCHOR (INPUT,QUTPUT)

Correspondence preserves alignment in the following sense: the left peripheral

element of Input correspondsto the left peripheral element of Output.

(5) CONTIGUITY

a. I-CONTIG ("No skipping.")

The portion of Input standing in correspondence forms a contiguous string.

b. O-CONTIG ("Nointrusion.")

The portion of Output standing in correspondence forms a contiguous string.

The tableau below demonstrates how the two constraints c oordinate to govern the locus of
truncation. CONTIGUITY istreated as ablock containing both of its subparts; thisin noway impacts

the analysis, it only simplifies the tableau.



(6) Evauation of trisyllabic form /RED-hidod™-TRUNC/:

/RED-hidod -TRUNC/
'to cook, plural,

perfective'

L-ANCHOR

TRUNC

CONTIG

MAX|O

a. hi@hido$d

*|

pb. hi@hido$

c. hi@hid

*% |

d. hi@hi

*k|*

e. i@hido$d’

*|
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Truncation never occurs word-initially, and candidates which would surface with such a pattern

(6e) areruled out by L-ANCHOR. Candidatesthat are identical to the imperfective output, asin (6a),

violate TRUNC. ThisleavesM AX|o to sort out the remaining candidates, with (6b) selected optimal.

One segment is truncated, and one violation only incurred on that faithfulness constrai nt.2

In turning to cases of two segment truncation, the hierarchy incorrectly predicts that such forms

should surface as cases of one segment deletion. Thisincorrect prediction (indicated by k) chooses

(7b) over the attested form, (7c).

2Thisignores anumber of variations in one segment truncation, but is certainly sufficient for the

reader here. Fitzgerald and Fountain (1995,1996) accounts for all of the data, and | suggest these
sourcesto the interested reader.



(7) Evauation of trisyllabic form/c&O@pos-d-TRUNC/

/c&B@pos-id-TRUNC/

'to brand, perfective

L-ANCHOR

TRUNC

CONTIG

MAX|O

a. c&b@posid

*|

kb. c&6@posi

c. c&Ob@pos

*%|

d. c&6@po

*%k|*

e. c&O@p

*|

*k K%k
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The selection of (7b) occurs because it incurs fewer violations of M AX)| o than the attested output

in(7c). Toruleout (7b), ahigher constraint must dominate the faithfulness constraint to rule out
words with final coronal consonant-high vowel sequences. This constraint, * COR-HI isin (8):
(8) * CORONAL-HIGH

The feature sequence of [coronal][high] isabanned configuration.

This constraint dominates the constraint banning deletion, to give us the constraint ranking in (9).

Here the optimal candidate is correctly selected as (9c).
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(9) Reevaluation of trisyllabic form /c&3@pos -id-TRUNC/

/c&6@pos-id-TRUNC/ L-ANCHOR TRUNC | CONTIG | *CoR-HI MAX|0
a. c&o@posid *| *%

b. c&b@posi *%| *
pc. c&O@pos * **
d. c&6@po * ok |
e. c&6@p * | * ok |k x

Candidates begin with complete identity to the imperfective (9a) and successively truncate one
more segment in each output down the tableau. Above(9b) isrejected by two violations on* COR-HI,
while (9¢c-d) each incur only one violation. MAX o selects (9¢) by virtue of the minimal violation it
incurs compared with the other candidates.

This section has offered a description and andysis of Tohono O'odham truncation. The truncated
formin (9c) resultsin the loss of astressed syllable. For certain truncated words, the stress (rather
than truncating) 'shifts' to another syllable. The understanding of truncation servesto illuminate the
metrical facts of thislanguage further.

4.2.3 Summary

Tohono O'odham verbs truncate either one or two segments from the imperfective aspect to form
the perfective. Two-segment truncation occurs in those words whereif only one segment were to be
truncated, the word would end with a coronal consonant followed by ahigh vowel. The surface
patterns are predicted by the interaction of constraints, TRUNC, which forces perfectivesto differ

subtractively from imperfective counterparts, and * COR-HI, which bans the configuration of a coronal
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consonant followed by ahigh vowel. The general pattern, one segment truncation, emerges because
such forms best satisfy the lower-ranked M AX|o. Additionally, * COrR-HI does not obliterate all
instances of thisfeature configuration; it isheld in check by higherranking constraints, such as
CONTIGUITY and LEFT-ANCHOR.

4.3 Thelnteraction of Stressand Truncation

In this section, the stress pattern of truncated words is described. | demonstrate that the stress
contours of truncated words are identical to the stress contours of their nontruncated counterparts.
Words that del ete stressed syllables surface with different stress contours only if the word contains an

unfooted epenthetic vowel.

4.3.1 Truncated WordsWithout Epenthetic Vowels

In this section, | describe the stress patterns of words that are morphologically truncated. The
nontruncated words associated with these forms display the regular stress pattern, surfacing with
stress on odd syllables. These formsalso do not contain epenthetic vowels.

Thefirst set of datais given in (10). Thefirst column gives the nontruncated (imperfective)
form, the second column gives the truncated (perfective) form, and the third column glosses the verb
base. Thewordsvary in size from two to five syllables in the nontruncated forms, and one to four
syllablesin the truncated words. In most of the examplesin (10), two segments are lost, which means

that the truncated form has one fewer syllable than its counterpart.



(10) Stressin Truncated Words without Epenthetic Vowels

Nontruncated

'0 pa@un-c&ud

reflexive bread-causative

si@kon

hoe

hi@dod

cook

c&O@pos-isd

brand-benefactive

ba@hi-j&i$d

eat-benefactive

hi@-hido$d®

plural-cook

wa@-pc&uwi$-c&ud

plural-snvim-causative

Truncated

'0 pa@un-c&

Gloss

'to turn into bread'

reflexive bread-causative; perfective

si@ko

hoe; perfective

hi@do

cook; perfective

c&i@pos

‘to hoe object'

'to cook'

'to brand object’

brand-benefactive; perfective

ba@hi-j&

'to eat object’

eat-benefactive; perfective

hi@-hido$

plural-cook; perfective

wa@-pc&uwi$-c&

'to cook, plural’

'to make someone swim, plural’

plural-snvim-causative; perfective

203
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h. wa@cuwi$-c&ud wa@cuwi$-c& 'to make someone swim'
Sswim-causative swim-causative; perfective

i pa@koi‘ola$—c&ud3 pa@koi'ola$-c& 'to make someone Pascola dance'
Pascol a dance-causative Pascola dance-causative; perfective

Disyllables (10a,b) surface with one stress only in both nontruncated and truncated words. In
such aword, if asyllableislost, itisunstressed (10a). Trisyllables (10c-e) surface with two stresses
in the nontruncated word (first and third) and one stressin the truncated form (first). Thisform
involves the loss of segments that would otherwise be stressed in the surface form. Nontruncated
words of four syllables, asin (10f-h), stressthe first and third syllable, as do their trisyllabic

truncated counterparts.

4.3.2 Truncated Wordswith Epenthetic Vowels

In this section, the truncation patterns for words with epenthetic vowels are described. 1n these
types of forms, the truncation of stressed syllables result in stressed epenthetic vowelsin odd
position, where such vowels are unstressed in nontruncated forms. The truncation of stressed
syllablesin forms with even epenthetic vowels does not produce the same pattern.

Thedatain (11) is set up exactly like the previous set of datain (10), with the first column
representing the nontruncated forms, the second column representing truncated forms, and the third
column giving the glosses of imperfective forms. The data below dividesinto formswith odd
epenthetic vowels (11a-e) and forms with even epenthetic vowels (11f-g). The truncated versions of
both forms surface with first and third syllables stressed. With truncation, aword like (11a) hasthree

morphemes, two of them with segmental content.

3The vowel-glottal stop-vowel sequence was treated as a single vowel in thisinstance, and so the
form constitutes a quadrisy!labic output.



(11) Stressin Truncated Words with Epenthetic Vowels

Nontruncated

wa@kon-a-mo$d’

c&i@kpan-a-c&usd

c&i@kpan-a-mo$d’

ga@tw-id-a-c&u$d

ga@-gtw-id-a-c&usd

c&O@pos -i$d-a-

c&u$d

ba@hij&-i$d-a-

c&u$d

Truncated Gloss

wa@kon-a$-m 'to go and wash'
wash-epenthesis-to go; perfective

c&i@kpan-a$-c&& 'to make someone work'
work-epenthesis-causative; perfective

c&i@kpan-a$-m 'to go and work’
work-epenthesis-to go; perfective

ga@twid-a$-c& 'to shoot at object for someone'
shoot-benefactive-epenthesis-causative; perfective
ga@-gtw-id-a$-c& 'to shoot at object for someone, plural’
plural-shoot-benefactive-epenthesis-causative; perfective

c&O@pos-i$d-a-c& 'to make someone brand object’

brand-benefactive-epenthesis-causative; perfective

ba@hij& -i$d-a-c& 'to make someone eat object’

edt-benefactive-epenthesis -causative; perfective

205



206

Thefirst set of formsin (11) are those quadrisyllabic nontruncated wor dswith stresson the
first and fourth syllables. In their truncated counter parts, the formsaretrisyllabic with stress
on thefirst and third syllable, asshown in (11a€). Thesecond group of formsare
quinquesyllabic; they have even epenthetic vowelsin the nontruncated forms, and surface with
stresson thefirst, third, and fifth syllables of theword. Their truncated formsare

quadrisyllabic, with stresson thefirst and third syllables.

4.3.3 The Descriptive Generalizations

In this section, the descriptive generalizations of the datain (10) and (11) are presented. First, in
comparing nontruncated and truncated words, nonepenthetic vowels that are stressed in odd position
in the nontruncated word are also stressed (if present) in the truncated form. Second, there are no
stressed even vowels in truncated words. Third, epenthetic vowels are always unstressed in even
position, whether the word is truncated or not. Finally, epenthetic vowelsin odd position are stressed
intruncated words.

The chart in (12) represents these patternsin an abstract schematization. The first column of the
chart indicates the number of syllablesin the nontruncated form. The second column gives an
abstract example of the stress pattern of the nontruncated form. The next two columns do the
identical things, except that the third column indicates the number of syllablesin truncated words,
and the fourth column indicates the stress contour of the truncated form. Where truncated outputs
exhibit variability in possible output, thisisindicated by multiple rowsin the column for a particular
size (for example, two syllables for nontruncated words corresponds with either one or two syllables
in the truncated forms).

(12) Chart of Generalizations For Truncated Words (epenthetic vowels underlined)



#0f Syllables Nontruncated Form #of Syllables Truncated Form
2 (s@s) 2 (s@s)
2 (s@s) 1 @)
3 (s@s)(s$) 3 (s@s)s9)
3 (s@s)(s$) 2 (s@s)
4 (s@s)(s$s) 3 (S@s)(s9)
Z (s@s)s(s9) 3 c@s)s$)
5 (s@s)(s$s)(s9) 4 (s@s)(s$s)
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The comparison between nontruncated and truncated yields certain observations. First, in severa

cases, forms which end with degenerate feet in nontruncated words correspond with truncated words

without degenerate feet. In one case, however, thisisnottrue. Nontruncated quadrisyllableswith

epenthesisin the third syllable end with degenerate feet in both outputs. Interestingly, these forms are

also the only forms with unfooted syllables. Second, the stress contours for all truncated forms are

the same— first and third syllables are stressed. The same observation cannot be made for the stress

contours of nontruncated words, as forms with odd epenthesis surface with first and fourth stress.
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4.3.4 Summary

In this section, | described the stress patterns of truncated words. While nontruncated words
display two distinct patterns of stress, truncated words surface with one pattern. Nontruncated forms
surface with all odd syllables surfaced, if the form has no epenthetic vowels or has epenthetic vowels
in even position. If the form has odd epenthesis, the nontruncated pattern stresses the first and fourth
syllables of theword. Truncated words surface with all odd syllables stressed, regardless of the

locus of epenthesis.

4.4 Analysisof thelnteraction of Truncation and Stress

Theleveling of the stress pattern in truncated words, such that every truncated word stresses all
odd numbered syllables. This follows from the currently argued for constraint hierarchy, which
predicts odd syllable stressin nontruncated words. The problem isto predict epenthetic headsin

truncated forms.

4.4.1 Truncated Wordswithout Epenthetic Vowels

Truncated words without epenthetic vowels surface with all odd vowels stressed, in concordance
with the pattern that emerges in nontruncated words without epenthetic vowels. We expect, then, that
such stress patterns follow easily from the constraint hierarchy motivated in Chapter Two. This
expectation is borne out by the following tableau. Truncated words of two, three and four syllables
without epenthesis are analyzed under the current constraint ranking. Asthesewords do contain an
additional morpheme, the subtractive perfective morpheme TRUNC, they incur an additional violation
on the MORPHEME-T O-STRESS PRINCIPLE, should there not be an extra stress associated with this
morpheme. The attested patterns for truncated words without epenthetic vowelsisgivenin (13),

where words with both one segment and one syllable truncation appear. The unattested forms all



209

have as many stresses as morphemesin the word, but must be ruled out as possible output. The
constraint ranking argued for thus far does precisely this.

(13) Comparison of attested and unattested stress patterns

Truncated Nontruncated Unattested
a. | (si@ko) (si@kon) *(si@)(ko$)
b. | (pa@unc&) (pa@uinc&ud) -
c. [ (hi@hi)do$) (hi@hi)do$d) * (hi@)(hi$)(do$)

d. | (c&i@c&wic&) (c&i@c&wi)(c&u$d) *(c&i@c&)(wibc&)

e. || (wa@c&u)wisc& | (wa@c&u)(wisc&ud) * (wa@)(c&us$)(wisc

) &)

The attested forms all follow the general pattern of odd syllable stress seen in Tohono O'odham,
with final stress permitted aswords are polymorphemic. Given that we have seen in anumber of
places that stress clash is banned in Tohono O'odham, we anticipate that the unattested forms are
easily excluded by the hierarchy. To provethat thisis so, aseries of tableaux evaluate the forms from
(13).

Thetableau in (14) demonstrates how this eval uation proceeds. The output is adisyllable that
has truncated a single segment, meaning that the imperfective and perfective forms both have two

syllables. The stress pattern of the truncated word isidentical to the nontruncated form; only the



initial syllableis stressed (14€). Any other stress pattern for this word would violate higher-ranked

constraints.

(14) Evaluation of /sikon-TRUNC/
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/sikon-TRUNC/ 'to FTFEm * LAPSE MSP FTBIN PARSE
sweep, perfective' * CLASH

pa. (si@ko) *-TRUNC

b.(siko@) *| *-TRUNC

C. (si@)(ko$)

* |

* %

(14a) mimics the stress pattern of the nontruncated counterpart by stressing only theinitial

syllable. A violation of the M ORPHEME-T O-STRESS PRINCIPLE isincurred because there is no stress

that can be assigned to this morpheme. However, thisviolationisirrelevant, as competing candidates

violate constraints higher on the hierarchy. * FOOTFORM isviolated by (14b), as the form surfaces

with aniambic foot. The adjacent stressesin (14c¢) mean that that output violates* CLASH. This

produces output (14a).

The evaluation goes similarly for a disyllabic imperfective that truncates an entire syllablein the

perfective form. With amonosyllabic output, only two real possible outputs are possible: one

stressed, the other unstressed. Both are givenin (15).



(15) Evaluation of /paun-c&ud-TRUNC/

211

/paun-c&ud-TRUNC 'to FTF™ * L APSE MSP FrBIN PARSE
turn into bread, * CLASH
perfective'
pa. (pa@uncé&) *-c&ud *
*TRUNC
b. painc& *| *_palin *
*-c&ud
*TRUNC

The output in (15a) emerges as optimal because it satisfies the higher+anked constraints, while

its competitor, (15b), violates A LIGNPROSODICW ORD. The evaluation stops there, although if it were

to proceed lower, the same result would obtain. (15b) isnonoptimal and thus represents an unattested

surface form.

Slightly more complex in evaluation are trisyllabic imperfectives. Some of these imperfectives

truncate a segment, while otherstruncate an entire syllable. In (16), an example of the former

appears. The optimal output isaform where the first and third syllables are stressed, shown in (16a).



(16) Evaluation of /RED-hidod™-TRUNC/
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/RED-hidod™-TRUNC/ 'to FTRv * LAPSE MSP FTBIN | PARSE

cook, plural, perfective * CLASH

pa. (hi@hi)(do$) *TRUNC *

b.(hi@hi)do * hidod" *
*ITRUNC

c. (hi@)(his)do$)

*|

*k*k

Three outputs are evaluated in (16). Thefirst stresses the first and third syllables (16a). The

second stresses only thefirst syllables (16b), while the third output stresses all three syllables. The

top block of constraints rules out (16c), with a* CLASH violation. Even though each morphemeis

considered to be stressed, the resulting clash excludes this candidate from consideration. The

competition between (16a) and (16b) is settled by their respective behaviors on the M ORPHEME-T O-

STRESS FRINCIPLE, where (16b) has one more violation than (16a). (16a) surfaces as the optimal

output in this case.

The evaluation of the output which has truncated an entire syllable appearsin (17). With a

disyllabic output, stress can fall on thefirst, second, or both syllables, as shown below.



(17) Evaluation of /c&ic&wi-c&ud-TRUNC/
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/c&ic&wi-c&ud-TRUNC/ FTFm *LAPSE MSP FrBIN PARSE
'to make someone play, * CLASH
perfective'
pa. (c&i@c&wic&) *-c&ud

*TRUNC
b.(c&i@c&)Wwisc&) *1 *TRUNC *x
C. (c&ic&wisc&) *1 * C&ic&wi

*TRUNC

The form with one stress on the first syllable (17a) only violates the MORPHEME-TO-STRESS

PRINCIPLE, as two morphemes are unstressed in aword of three morphemes and one stressed syllable.

However, the competing candidates violate higher ranked constraints, which meansthat (17a) isthe

optimal candidate. The output in (17b) is excluded by the * CLASH violation incurred by its adjacent

stresses, while (17c) fails on FOOT FORM with second syllable stress.

Quadrisyllabic forms are only attested with perfectives that truncated an entire syllable, asin the

pair wa@c&uwi$c&ud and wa@c&uwi$c& 'to make someonebathe'. These forms surface with the

same general stress pattern for polymorphemic words, stressing al odd syllables. 1n (18), the tableau

shows precisely this effect.



(18) Evaluation of /wac&uwi-c&ud-TRUNC/
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/wac&uwi-c&ud- FTFm *LAPSE MSP FrBIN PARSE
TRUNC/ 'to make * CLASH
someone bathe,
perfective'
pa. (wa@c&u)(wisc&) *TRUNC *
b.(wa@c&uwic& *I-c&ud *

* -TRUNC
C. *| *okk
(Wa@)(c&u$)(wi$c&)

The word has three morphemes: abase, a suffix and a subtractive morpheme. Any form with

fewer than three stresses violates the MORPHEME-T O-STRESSPRINCIPLE. Thisistrue of both (18a)

and (18b). However, the candidate that does have three stresses, (18c), failsin this competition

because of aviolation on * CLASH. The decision of whichisoptimal, (18a) or (18b), fallsto the

MORPHEME-TO-STRESS PRINCIPLE. (18a) winsasit has only one violation, and (18b) has two.

The hierarchy argued for in Chapters Two and Three does account for these truncated words,

showing that no further modification is needed. The constraint rankings can account for the stress

patterns of those words with both segmental and syllable truncation.

4.4.2 Truncated Wordswith Even Epenthetic Vowels

In this section, | demonstrate that the constraint hierarchy also accounts for truncated words with

even epenthetic vowels. Thisisthe case even though the preferred surface pattern for such words has
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fewer stresses than morphemes. The attested stress contours follow from the presence of highly
ranked rhythmic constraints, particularly * CLASH.

For words with even epenthetic vowels and truncation, thereisonly one set of forms. These
consist of trisyllabic bases with an epenthetic vowel in the fourth syllable, followed by asuffix.# The
trisyllabic bases consist of two morphemes. The causative suffix, -c&ud, truncates two segments,
resulting in the loss of an entire syllable for theword. The evaluation of such aform appearsin (19),
where the first and third syllables surface as stressed in the optimal form (19a).

(19) Evaluation of /c&6pos-id-c&ud-TRUNC/

/c&0Opos -id-c&ud-TRUNC/ FTFM S| *LAPSE MSP FTBIN PARSE
'to make someone brand N M
CLASH

object’ P
pa. *-c&ud
([c&6@po)(s][i$d]a[c&) *TRUNC
b. *| * *-C&Ud * %
([c&o@po)(s][i$)(dlas[c&
)
C. ([c&O6@po)(s][idla$[c&) * * * *_jid

*-c&ud

4Thereisagap in the data, as truncated words with epenthetic vowels in the second syllable were
not collected.
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The nonoptimal candidates, (19b,c) fail because they incur violations on the top block of
constraints. *CLASH rules out (19b), as the output has adjacent stresses, and FOOTFORM violations
work to the detriment of (19c). As(19a) satisfies thisblock of constraints, it constitutes the optimal
output, even with its two violations on the MORPHEME-T O-STRESS PRINCIPLE. Thetableauin (19)
demonstrates that better satisfaction of the MORPHEME-T O-STRESSPRINCIPLE results in worse

satisfaction of the higher ranked constraints, asin (19b).

Theanalysis presented in this section demonstratesthat truncated wor dswith even

epenthetic vowels are accounted for by the hierarchy argued for previoudly.

4.4.3 Truncated Wordswith Odd Epenthetic Vowels

In this section, | account for the stress pattern of words with epenthetic vowelsin odd position.
These forms stressfirst and fourth syllablesin the nontruncated form, and stress the first and third
syllablesin the truncated form. In particular, we are concerned with predicting that epenthetic vowels
in odd syllable are stressed. The high ranking of the STRESS-TO-M ORPHEME PRINCIPLE rules out any
optimal output in which a stressed epenthetic vowel appears. We expect then that epenthetic vowels
will not be stressed. However, the STRESS-TO-M ORPHEME PRINCIPLE is satisfied when a stressed
mora dominates a morphemic element. Under the Percolation Convention, this meansthat if some
rhyme element is stressed, stressis passed to the entire syllable. This allows a stressed coda, even in
asyllable with an epenthetic vowel, to satisfy the STRESSTO-MORPHEME PRINCIPLE, if an element of
therhymeis morphemic. With the current rankings, the attested pattern of stressto surfacein
truncated forms with odd epenthetic vowels.

First we show that the hierarchy motivated so far predicts the attested pattern as the optimal
output. Thetableauin (20) demonstrates this.

(20) Evaluation of /c&ikpan-c&ud-TRUNC/
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/c&ikpan-c&ud-TRUNC/ 'to FTF™M SM | *LAPSE MSP FTBIN | PARSE
make someone work' * CLASH P
pa. ([c&i@kpa)(n]as[c&) *-TRUNC *
b.([c&i@kpa)n]a[c& *I-c&ud *
*TRUNC
c. ([c&i@k)(pan]ag[c&) *| *TRUNC *
d. ([c&i@k)(pa$nlalc&) *| *-c&ud *
*TRUNC

The attested output, (20a) with first and third syllables stressed, satisfies the STRESS-TO-
MORPHEME PRINCIPLE because the codais morphemic, even if the epenthetic vowel isnot. The
truncation forces a coda (a morphemic coda, in fact) into the syllable with the epenthetic vowel. The
subtractive morpheme provides the catalyst that produces stressed epenthetic vowels. Candidate (a)
thus incurs only one violation of the MORPHEME-T O-STRESS PRINCIPLE. (20b) fails on the
MORPHEME-TO-STRESS PRINCIPLE with three morphemes and only one stress, resulting in two
violations of this constraint. The remaining two forms, (20c,d), are both excluded by their failure on
the top block of constraints. (20c) violates FOOT FORM, as its second foot is right-headed, and (20d)
violates* CLAH.

A second trisyllabic truncated output is evaluated in (21) to reinforce the efficacy of the
hierarchy. Thisform, (ga@tw-i)(d-a$-c&) 'to shoot at object for someone’, has two morphemesin
the base, plus a suffix, plus the subtractive morpheme. Asamore complex form, it potentially creates
agreater challenge to constraint evaluation. Despitethis, the optimal form, (21a), is correctly chosen

as optimal under the hierarchy.



(21) Evaluation of /gatw-id-c&ud-TRUNC/
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/gatw-id-c&ud-TRUNC/ 'to FTFM *LAPSE MSP FTBIN [PARSE
shoot at object for someone’ |, CLASH
pa. ([ga@tw][i)(d]ag[c&) *4id *
*TRUNC
b. ([ga@tw][)d]a[c& *4d *
*c&ud
*TRUNC
c. ([ga@t)(w][i$d]a[c&) *1 *c&ud *
*TRUNC
d. ([ga@t)(w][id]a$[c&) *1 *4id *
*c&ud

Candidate (21a) has four morphemes, with two of these stressed. The stressed epenthetic vowel

signals the truncated suffix. Two morphemes do not get stressed in this output, but these violations

on the MORPHEME-T O-STRESS PRINCIPLE are fewer than those incurred by the closest competitor,

(21b). (21b) has only one stress, appearing on the base, which means that three morphemes are not

stressed and three violations are incurred. Thisisfatal for (21b). The final two candidates, (231c) and

(21d), fall out of favor due to violations on the top block of constraints, where* OLASH and

FOOTFORM respectively rule out these candidates.
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The hierarchy makes the correct predictions for the truncated words with epenthesisin odd
position. Epenthetic vowels do get stressed, but only under truncation. The subtractive morphology
forces amorphemic codainto the syllable with the epenthetic vowel. By the Percolation Convention,
this means that such aform satisfies the STRESS-TO-M ORPHEME PRINCIPLE.

4.4.4 Summary

In this section, | showed that the constraint hierarchy from Chapter Three does account for the
stress patterns of all truncated words. In particular, the hierarchy makes the correct predictions for
the truncated words with epenthetic vowelsin odd position. | argued that following the Percolation
Convention, epenthetic vowelsin closed syllables will not violate the STRESS-T 0-M ORPHEME

PRINCIPLE if the coda belongs to an otherwise unstressed morpheme.

4.5 Alternative Proposal

In this section, | explore an aternative proposal based on Correspondence Theory (McCarthy and
Prince 1995, McCarthy 1995). The necessary background is given, and then | demonstrate the
shortcomings of this approach.

45.1 Identity of the Base and Truncated Word

Correspondence Theory (McCarthy and Prince 1995, McCarthy 1995) has been proposed to
account for identity between phonological stringsin the following relations to each other: between
the base and reduplicant (McCarthy and Prince 1995), between the input and output (M cCarthy and
Prince 1995), and between a base and atruncated word (Benua 1995) or two morphologically related
words in different paradigms (McCarthy 1995). First, | outline how constraints apply between
morphologically related outputs. Then | present a possible alternative analysis to the proposal made
for truncated words here in this chapter.

Correspondence is defined in (22):

(22) Correspondence (McCarthy 1995: 4):
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Given two strings Sq and Sy, related to one another by some linguistic

process, Correspondence is arelationffrom any subset of elements of Sqto Sp. Any

element a of Sqand any element b of Sp are correspondents of one another if b

istheimage of a under Correspondence; that is, b=f(a).

Constraints in the Correspondence family includeIDENT and MAX. These constraints require, for
example, that featuresin the two strings are identical. Examples of these two constraints appear in
(23):

(23)

a. MAxX

Every element of Sq has a correspondent in Sp.

Domain (f) =S

b. IDENT(XF) Constraint Family

If ais[xF] and al Domain (f), then f(a) is[xF].

These constraints have been argued to hold over the various relations listed above. Of particular
interest to usis the relationship between truncated words and their nontruncated counterparts. Benua
(1995) argues that the relationship is the result of anidentity effect from the correspondence relations
diagrammed below:

(24) BaseTruncated Word Identity

B-T Identity
base --------------- truncated word
Input-Output |
Faithfulness |

input
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The constraints in this family are generally invoked in the form of IDENT -BT [feature]. If such a
constraint operated in Tohono O'odham, presumably it would require identity of stressed syllables.
However, the critical problem raised by the Tohono O'odham data is not that base and truncated word
need to share the same value of stress. Rather it isthat in the truncated word, something must force
the epenthetic vowel in odd position to surface with stress. If we propose an identity constraint to do
this, asin (25), the evaluation of candidatesin (26) showsthat the predictions areincorrect.

(25) IDENT-BT [stress]®

Base and truncated words share the same value for stress.

(26) Evaluation of /gatw-id-c&ud-TRUNC/ (base: ga@twidac&u$d)”’

/gatw-id-c&ud-TRUNC/ 'to || IDENT-BT SMP [FLAPSE [ MSP FTBIN |PARSE
shoot at object for [stress]
someone'
a (ga@w[)(d]agc&) ! " *-id "
*-c&ud
kb. ([ga@tw][i)d]a[c& *-id *
*-c&ud
*TRUNC

SBenua (1995) leaves the constraints schematized as above, and so never makes clear how the
truncated word does not surface without truncation. Fitzgerald and Fountain (1995) are able to
capture the truncation effect of subtractive morphology, asillustrated in the previous section. This
presents an additional argument against Benua's approach.

6An objection may be raised to treating stress as afeature. There are numerous arguments
against stress as afeature; Hayes (1995) is adetailed enumeration of such points.

"The top block of constraints are ignored in this evaluation— they do not effect the outcome here.
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¢ ([ga@t)(w]lisd]a[c&) *1 *-c&ud *
*TRUNC

d. ([ga@t)(wi[id]agc&) *| * *-id *
*-c&ud

Thetableau shows that the identity constraint rules out the actual optimal candidate, (26a),
instead choosing the unattested (26b). Thisfollow because the behavior of truncated words with
regard to stressis not due to constraints on identity, but rather related to the addition of a morpheme
without segmental content, as argued in the previous section. The Correspondence-based account
fails, while under the analysis argued here, the STRESS-TO-M ORPHEME PRINCIPLE not only accounts
for the data, but explains why this pattern surfaces.

4.5.2 Summary

In this section, | showed that a Correspondence-based account cannot fully account for the
distribution of stressin truncated words. Thisis because truncated words with epenthetic vowelsin
odd position do not maintain identity with their base forms; rather, these words have a completely
different stress pattern. Under the STRESS-TO-M ORPHEME PRINCIPLE, the surface stress pattern of

these wordsis correctly predicted.

4.6 Conclusion

In this chapter, the stress pattern of truncated words was described. These words stress all odd
syllables. The pattern follows from the Percolation Convention and the previously argued for
constraint rankings. Furthermore, | argued against a correspondence treatment of these factsin an

aternative proposal.
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The empirical point of this chapter was the presentation of the stress pattern of truncated words,
particularly the pattern of stressed epenthetic vowelsin odd syllables. The theoretical point of this

chapter wasthe introduction of a constraint forcing the overt presence of al morphemes.
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5. CONCLUSION

This dissertation has described and analyzed the stress system of Tohono O'odham words.
Furthermore, | have argued here for an analysisthat accounts for the intricate interplay between the
morphological and phonological components of this system. In this Chapter, | conclude this study.
In doing so, | recapitulate the main points. First | review the empirical goal of the dissertation, and
those points made in each Chapter to achieve thisgoal. Then | review the theoretical goal of this
dissertation, showing how each Chapter worked to achieve the overall theoretical point. | then
discuss the consequences and predictions made by thisanalysis. In particular, | give some evidence
for atheory that allows for all possible variable orderings for morphemes, stress and weight, within
the formalism proposed for the MORPHEME-T O-STRESS and STRESS-T O-MORPHEME PRINCIPLES
here. Finally, | conclude the chapter, and the dissertation.

5.1 Synopsisof Main Points

In this paper, | have argued that there are direct links between morphemes and stressed
syllables. Thisisformalized in two principles, the MORPHEME-T O-STRESS PRINCIPLE and the
STRESSTO-MORPHEME PRINCIPLE. Given these principles, plus additional prosodic constraints, we
can account for the stress system of Tohono O'odham. Furthermore, the two principles easily
extend to other languages to demonstrate their cross-linguistic validity. These proposals are

restated againin (1-2):



(1) MORPHEME-TO-STRESS PRINCIPLE (abbreviated: MSP)

For every morpheme, there exists some stressed morathat fallsin the domain of the morpheme.

(" MORPHEMES $ STRESSED MORA such that the STRESSED MORA falls within the domain of
that MORPHEME).

(2) STRESS-TO-MORPHEME PRINCIPLE (abbreviated: SMP)

For every stressed mora, there exists a morpheme such that the stressed morais within the
boundaries of the morpheme.

(" STRESSED MORA $ MORPHEME such that the STRESSED MORA falls within the domain of that
MORPHEME).

Both are constraints that operate under the basic principles of Optimality Theory (Prince and
Smolensky 1993): minimal violation, parallel evaluation of outputs, violability and universality of
constraints. With aconstraint system of this sort, we expect systems that show the results of such
constraints, due to the high ranking of the constraints, aswell as systems that do not show surface
effects, due to the low ranking of the constraints. The constraintsin (1-2) connect the behavior of
three types of entities: morphemes with segmental content, epenthetic vowels, and subtractive
morphemes. These are all unified here under the auspices of the morphology -prosody interface.
With such an approach, the surface stress patterns of Tohono O'odham exhibit aremarkable
symmetry. Furthermore, the ranking of these constraints as motivated in the previous three chapters
predicts precisely the attested output.

These constraints account for three basic empirical asymmetriesin Tohono O'odham. In
Chapter Two, | showed that trisyllabic wordsthat are monomorphemic do not have final stress,
while trisyllabic words that are polymorphemic do. Thisasymmetry, repeated again in (3), follows
from the M ORPHEME-T O-STRESS PRINCIPLE.

(3) Stressand Trisyllablesin Tohono O'odham
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a. Monomorphemic words

‘a@sugal sugar
mu@sigo 'musician’

b. Polymorphemic words
'‘a@sugalmasd ‘adding sugar’

mu@-msigo$ 'musicians

The second basic asymmetry holds of words with an epenthetic vowel. Words with such a

vowel in an even position behave asif thisvowel isin the weak position of afoot. In contrast,

words with epenthetic vowelsin odd syllables behave asif this vowel is completely unfooted. This

pattern is accounted for by the STRESSTO-MORPHEME PRINCIPLE abovein (2). It derivesthe

behavior of epenthetic vowels from the fact that they do not belong to morphemes, which provides

aneat parallel to the account of theformsin (3). The asymmetry isshown againin (4):

(4) Epenthesisand Stressin Tohono O'odham

a. Even epenthesis

s« wu@d' -a-da$g 'to be good at roping'
c&O@pos-i$d-a-kusd’ ‘instrument for branding an object’
b. Odd epenthesis

c&i@kpan-a-ku$d 'tool'

c&i@kpan-a-kusd -dam 'one with atool’

The final asymmetry appearsin words that have been morphologically truncated to indicate an

aspectual change. Inthese words, epenthetic vowelsin odd position get stressed, while epenthetic

vowelsin even position are not stressed. This pattern follows from the Percolation Convention and

the STRESS-T 0-M ORPHEME PRINCIPLE, which resultsin stressed epenthetic vowels when they

appear in syllables with morphemic codas. This pattern appearsin (5):
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(5) Truncation, Stress and Epenthesisin Tohono O'odham

a. Odd epenthesis

c&i@kpan-a$-c&  (cf. c&i@kpan-a-c&u$d) 'make someonework, perfective

wa@kon-a$-c& (cf. wa@kon-a-c&u$d) 'make someone wash, perfective

b. Even epenthesis

c&o6@pos-i$d-a-c& (cf. c&O6@pos-id-a-c&usd’ 'make someone brand, perfective'

ba@hij&i$d-a<& (cf. ba@hij&-i$d-a-c&us$d) 'make someone eat object, perfective'

The empirical goal of this dissertation has been to describe the stress system of Tohono
O'odham. Thisgoal has certainly been achieved here, and is particularly important given that the |
have presented a novel description of the stress patterns of Tohono O'odham. Of particular interest
has been the interaction between the stress system and the morphology. The theoretical proposal
made here argues for adirect link between the morphology and the prosody, viathe constraintsin
(1-2). Thisproposal has motivated to an analysis of Tohono O'odham stress that unifies the
behavior of segmental morphemes, epenthetic vowels and subtractive morphemes.

5.2 Predictionsand Further | ssues

In this section, | discuss some predictions made by thisanalysis. Following this, | discuss some
of the ramifications of theM ORPHEME-T O-STRESS PRINCIPLE and the formulation of * LAPSE.
Finally, | conclude the section with a brief discussion on previous descriptions of stressin Tohono
O'odham.

5.2.1 Onthelnteraction of Weight, Stressand M or phemes

In thissection, | briefly discuss the formal predictions made by the proposal here. | offer
preliminary empirical support for these predictions from avariety of languages. Given the formal

parallels between the M ORPHEME-T O-STRESS and STRESS-T O-M ORPHEME PRINCIPLES, and given the



parallels between this pair of constraints and the WEIGHT -T O-STRESS and STRESS-T O-WEIGHT

PRINCIPLES we might expect the following set of constraints:

(6) Predicted constraints

a.

b.

e.

f.

WEIGHT-TO-STRESS PRINCIPLE

STRESS-TO-WEIGHT PRINCIPLE

M ORPHEME-T O-STRESS PRINCIPLE

STRESS-TO-M ORPHEME PRINCIPLE

WEIGHT-TO-M ORPHEME PRINCIPLE

M ORPHEME-T O-WEIGHT PRINCIPLE

In this section, | show preliminary evidence for at least five of these systems. Evidence for

(6a), theWEIGHT-T O-STRESS PRINCIPLE iswidely found. There are a number of languages that

force the heavy syllable to attract stress. One language in which this pattern appearsis Pirah¢

(Everett and Everett 19844, Everett 1988), where the following weight hierarchy determines stress

assignment:

(7) Pirah<« Weight Hierarchy

VW >GVW>VW>CV>GV

(where C=voicel ess consonant, G=voiced consonant, and >="is heavier than")

Thusin Pirahg, the heaviest syllable from right to left is assigned stress. This patternis

illustrated in (8), wherestressed syllables are underlined and tones (« for high and * for low tones)

are marked on vowels:

(8) Pirah« Stress (Everett and Everett 1984a)

a. /a$ba$gi 'toucan' (CV GV GV)

b. ti$posgis ‘speciesof bird  (CV CV GV)

c. gi@/a%i$ '2sg (GV W)



d. bisi@si$ 'red' (Gwav)

Stressin Pirah« is predictable if we accept that the heaviest, rightmost syllable attracts stress
according to the hierarchy in (7). The metrical analysis requires the WEIGHT -T O-STRESS PRINCIPLE,
as do a number of other languages (see Prince 1990 for more discussion).

The second principle, STRESS-TO-WEIGHT, predicts that stressed syllables are heavy. This
pattern is found in Choctaw and Chickasaw (Munro and Ulrich 1984, Ulrich 1986, Hayes 1995),
where iambic feet that consist of two light syllables surface as afoot composed of alight and heavy
syllable. The alternation is particularly evident when one compares forms of varying morphological
composition, asin (9):

(9) Choctaw Rhythmic Lengthening (Munro and Ulrich 1984)

a. litiha-tok/ (liti@u)(hato$k) 'itwasdirty'
b. /salitihatok/ (sali@u)tiha@u)(to 'l wasdirty'
@k)

The length alternation in the root /litihi/ shows up in the contrast between (9a), where only the
root-medial syllableislong, and (9b), where the first and third syllables of the root arelong. This
aternation isthe lengthening of a stressed syllable, arguing for the STRESSTO-WEIGHT PRINCIPLE.

Thethird constraint, the M ORPHEME-T O-STRESS PRINCIPLE, has already been argued for in
Chapter Two for Tohono O'odham. Another language which argues for this principleis Diyari
(Austin 1981, Poser 1989). In Diyari, degenerate feet are strictly prohibited. Thisresultsin
trisyllabic monomorphemic words with only one stress (10a). When these same words are followed
by adisyllabic suffix (10b), the suffix gets stressed.

(10 Diyari Stress (Austin 1981)

a. Monomorphemic words



ma@nkar'a ‘girl’
ma@nkar'a ‘girl’
pu@liuru ‘mud'
b. Polymorphemic words
pi@nadu-w'ra 'old man-pPL'
ya@kalka-yi$pa-masli-na 'ask-BEN-RECIP-PART '

Diyari shows another argument in favor of the M ORPHEME-T O-STRESS PRINCIPLE, as one of the
factorsthat predicts stress is the morphemic composition of aword. Thislanguageisalso
interesting because it has different conditions on FOOTBINARITY than Tohono O'odham.

The fourth predicted constraint, the STRESS-TO-M ORPHEME PRINCIPLE, has been argued for on
the basis of Tohono O'odham epenthetic vowels. An additional argument for the STRESS-T O
MORPHEME PRINCIPLE comes from Mohawk. The avoidance of epenthetic vowels during stress
assignment receives a straightforward account under the STRESS-T O-M ORPHEME PRINCIPLE.
Michelson (1988,1989) notes that in Mohawk the penult receives stress, except in certain word with
an epenthetic vowel. This pattem isshownin (11):

(12) Mohawk Stress (Michelson 1989)

a. Without epenthetic vowelsin the penult

wak eruhya@UukA '| suffer'
keru@nyus ‘| putitinto something; | sketch'
ratatewAniyo@stha/ 'he takes advantage of everything'

b. With epenthetic vowelsin penult
te@keriks 'l put them together, next to each other'

teka/sha@urariks '| put the knives side by side'
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tA@kerike/ ‘| will put together side by side'
A@kerA/ I will put it into a container'

Words without epenthetic vowelsin penultimate position (11a) surface with penult stress. The
pattern in (11b) shows that epenthetic vowelsin the penult are skipped, and the word surfaces with
antepenultimate stress. This"skipping" pattern mimics Tohono O'odham; if we avoid epenthetic
heads under the STRESS-TO-M ORPHEME PRINCIPLE, the pattern in Mohawk is predicted.

Finally, the M ORPHEME-T O-WEIGHT PRINCIPLE finds evidence from minimal word lengthening.
In anumber of the world's languages, amonomorphemic, monosyllabic word lengthens.!

McCarthy and Prince (1990) cite arguments for abimoraic minimal word from Arabicized
loanwords. These forms appear below.

(12) Lengthening of Monomoraic Loanwordsin Arabic (McCarthy and Prince 1990: 256)

Source Arabicized Form
bar baar

jazz jeaz

gas gaaz

Shem saam

Gaul gaal

shawl s&aal

Morphemes (which may be words in the case of monomorphemes) must be minimally bimoraic
or heavy in Arabic, and thus provide a nice example of theM ORPHEME-T O-WEIGHT PRINCIPLE.
The missing constraint is the WEIGHT-TO-M ORPHEME PRINCIPLE, whereif asyllableis heavy,

then it isamorpheme. It is possible that evidence from this comes from Cantonese, where Yip

1This constraint may also find application in languages where morphol ogical gemination
exists, asin Choctaw (Ulrich 1986, Lombardi and McCarthy 1991).



(1994: 297) argues that "the bi-moraic syllable requirement can be viewed as...morphemes must be
Minima Words." If asyllableisheavy in thislanguage, then it must be amorpheme. More
research is needed to support this and the other patterns, but this does outline the thrust of the
typological predictions claimed in this dissertation.

The variety of examples presented here are not meant to be neither exhaustive nor definitive.
They lay out a set of predictions for what types of interactions we expect from morphemes, stress
and weight. What they do attest to the patterns predicted by the formalism of the M ORPHEME-T O-
STRESY/STRESS-T O-MORPHEME PRINCIPLES This setsadirection for future research in unifying the
interactions between weight, morphemes and stress in prosodic systems. Furthermore, they are
suggestive in that they instantiate some of the cross-linguistic predictions made in this dissertation.
This allows usto see how the analysis of Tohono O'odham can be extended to other languages. Ina
theoretical framework such as Optimality Theory, these cross-linguistic consequences should be
considered aswe propose constraints, asall constraints are considered to be universal. By
exploring some of the ramifications of this proposal, we provide additional support for the proposal
made for Tohono O'odham.

5.2.2 The MORPHEME-TO -STRESS PRINCIPLE and Minimality

The M ORPHEME-T O-STRESS PRINCIPLE, when ranked high enough, forces all morphemes to be
stressed. This constraint does the same work as the prosodic rooting constraint (Hammond 1984)
and the Optimality Theoretic-constraint, LEXICALW ORDA PROSODIGN ORD (McCarthy and Prince
1993). And like LEXICALWORDAPROSODIGWORD, the MORPHEME-T O-STRESSPRINCIPLE can be
ranked in various permutations to predict lengthening to satisfy minimality, or that lengthening
never occursin satisfying the MORPHEME-TO-STRESS PRINCIPLE.

5.2.3 Ramifications of * LAPSE



The * LAPSE constraint formalized in this dissertation allows us to eliminate an additional
alignment constraint. In fact, this elimination gives additional support for the formulation of
*LAPSE as "avoid an unfooted syllable followed by afoot”. The constraint works at a number of
levels, in addition to banning dips of unstressed syllablesin the surface stress pattern. This
argument favorsthe version of * LAPSE articulated here over versionsin Kager (1994) and Green
and Kenstowicz (1995).

5.2.4 On Previous Descriptions of Tohono O'odham Stress

An evaluation of previous descriptionsof stressin Tohono O'odham is somewhat complicated
by the paucity of forms with secondary stress marked. Previous analyses (Hale 1959, Saxton 1963,
Hill and Zepeda 1992, to cite the primary works) have made several claims about stress, which are
evaluated in this section.

Thefirst claim isthat primary stress assigned to the initial syllable of the prosodic word;
primary stresses are often marked in words, so thisclaim is easily investigated. Thereisrobust
evidence for the salience of these syllables; in addition to the nonnative impression that these
syllables are stressed, we have seen that there is concurrence from native speakers on thisissue.
Furthermore, the target of reduplication isthe primary stressed syllable, which provides additional
phonological evidence. The claim that primary stressisword-initial finds a multitude of evidence
invariousdomains.

The analyses vary in how they approach the issue of secondary stress In the three main works
considered here (Hale 1959, Saxton 1963, and Hill and Zepeda 1992), various secondary stresses
are posited in order to maintain an abstract underlying representation and especially, to account for
the size of consonant clusters. The surface complex codas are thus analyzed as the result of the
distribution of secondary stress. In this dissertation, the focus has been on generalizations about

stress that hold over output forms. The generalizations shown here have not required abstract



representations. It may well be that previous analyses are correct about these more abstract
representations. This does not change the analysis | have argued for here, although it might require
additional constraintsto map the stresses posited by Hill and Zepeda (1992) and others, onto those
stresses described here. Saxton et al. (1989) and Hill and Zepeda (1992) both give forms with
secondary stresses which conflict with the judgments described in this dissertation. These analyses
argue that certain vowels are stressed in order to explain surface complex codas as the product of

the deletion of unstressed vowels. As aconsequence, most of the surface vowels are allowed to
appear on the surface because they are stressed, and thus resist deletion (or demorafication, in the
case of Hill and Zepeda 1992). One problematic aspect of these analyses comes as secondary stress
assignment is argued to occur from the right edge.

We can examine this argument by looking at a sample derivation from Hill and Zepeda (1992).
They claim that atrisyllabic reduplicated word stresses all surface syllables, leading to aform such
aska@-ka$nj&u$l ‘candles.’ (Thisdiffersfrom judgments on similar forms described here.) Hill
and Zepeda (and the other analyses) assume underlying representations which are essentially strings
of CVs. To predict the correct surface form, certain vowels are argued to be stressed. The vowel
"deletion™ process thus takes the underlying form, /ka-kanaj&uli/ and surfaceska @ ka$nj&u$l.

A sample derivation is given below:2

2This derivation is simplified somewhat. Hill and Zepeda actually argue not for vowel
deletion, but for vowel "demorafication”. The simplification here does not change the problematic

aspects of secondary stressin their analysis.



(13) Sample Derivation
a. Underlying form kakanaj&uli
b. Primary stress (initial syllable) ka@-kanaj&uli

c. Secondary stress assignment (syllabic trochees ka@-(ka$na)(j&uli)
from right edge)
d. Deletion of unstressed vowel ka@-ka$nj&usl

Theunderlying form isfirst subject to the primary stress assignment, which stressestheinitial
syllable. Secondary stresses are assigned from the right edge, with syllabic trochees parsed from
right to left. Then adeletion rule applies to delete unstressed vowels (except in certain contexts).
Asaresult, the surface form then stresses each syllable.

While these abstract stresses provide the basis of a plausible analysis of vowel syncopein
Tohono O'odham, they are not distributed where we have found that overt stresses occur in Tohono
O'odham. For example, the vowel syncope analysis makes the wrong prediction for the surface form
inaword likepa@pko'o$la 'Pascola dancers. The assignment of syllabic trochees from the left
edge (and as seen above, the tolerance of stress clash) incorrectly predicts * pa@pa$k'o$l 'Pascola
dancers'. Thecrucial problem isthat reduplication triggers syncope in the base, and that unstressed
syllables are allowed in output formsin places where previous analyses argue they are not. A

derivation showing thisincorrect predictionisgivenin (14)



(14) Incorrect prediction made by right-to-left secondary stress assignment

a. Underlying form pa-pako'ola
b. Primary stress (initial syllable) pa@-pako'ola
c. Secondary stress assignment (syllabic trochees pa@-pa$ko'o$la
from right edge)
d. Deletion of unstressed vowel pa@-pas$k'osl
Their analysis a'so make the wrong predictions for forms likemu@msigo$ ‘'musicians. The
derivation in (15) shows that the correct vowels do not surface with secondary stress, and that
vowels delete where they actually should appear.

(15) Incorrect prediction made by right-to-left secondary stress assignment

a. Underlying form mu-musigo
b. Primary stress (initial syllable) mu@-musigo
c. Secondary stress assignment (syllabic trochees mu@-musi$go
from right edge)
d. Deletion of unstressed vowel mu@-msi$g

The vowel syncope analyses offer adiffering directional assignment of secondary stress. The
right-to-eft directionality does not account for surface stress patterns; under such an account, we
incorrectly predict stress on the penultimate vowel whenever there are two final light syllables.
Under the analysis presented in this dissertation, both primary and secondary stresses are assigned
counting from the | eft edge.

The previous analyses focused on explaining surface consonant strings as the result of

underlying vowelsthat delete. Asaresult, these analyses cannot explain the generalizations of
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surface stress. In particular, they make the wrong predictions, as secondary stresses are
hypothesized in order to predict the retention of avowel in asurfaceform. Therefore one
problematic aspect of assuming underlying CV strings and arule of vowel deletion isthat surface
secondary stress patterns are not correctly predicted.

Another problematic aspect of the syncope-based approach is that all surface vowels are not
treated the same by native speakers. Under Hill and Zepeda (1992)3 , Where all surface vowels are
underlyingly present, we predict that surface vowels should behave the same. Aswe have seenin
the previous three chapters, thisis not the case. Two sets of examples show this, epenthetic vowels
and "transitional" vowels. Epenthetic vowels do not get stressed in either odd or even position, as
shownin (16). Thisisnot expected when these vowels are assumed to be present underlyingly. If
the underlying vowels were present underlyingly, they should behave uniformly under stress
assignment.

(16) Epenthetic vowel, -a, in even and odd position :

a. Even position, unstressed

(bi@d-s"p-a)-(kusd’) ‘instrument for plastering'

(wa@kon)-a-(mo$d’) 'going and washing'

3| believe that some of these 'transitional’ vowels are treated as epenthetic under Saxton (1963)
and Hale (1965).



b. Odd position, unstressed

(c&O@po)(s-i$d-a)-(c&usd) ‘cause someone to brand an animal'

(ci@kpan)-a-(mi$d) 'going and working'

The second problematic case comes from transitional vowels, discussed in Chapter Two above.
Under the account offered by Hill and Zepeda (1992), these are argued to be present underlyingly.
However, aswe saw in Chapter Two, they are not only different than both epenthetic and
morphemic vowels, but are also ignored by speakersin syllable count. Some of these examples are
repeated in (17).

(17) "Transitional" vowels never indicated in syllable count

a '0@Uk-«-d-aj& 'shade, shadow of a specified entity’

s@s

get in the shade-make-nominalpossessive

b. ‘'o@n-«-mad ‘adding salt'
s@s
sdt-adding

c. pi@-p«los 'pear trees'
s@s

plural-pear tree
d. s« c&u@cé&ul-l-ga 'to own achicken'
s@ss$
stative chicken-possession
e. ha@iwan)-i-ga$-kad-«-ma$ 'will seem to be owning a cow'
s@ss$ss$

cow-possessi on-future imperfect-seem



Again, analyses that assume the underlying status of the double-underlined vowels predict that
they should be tapped by speakersin the syllable count. Thisisan incorrect prediction of such an
analysis, asthe vowels are systematically ignored by speakers. The descriptive patterns of both
epenthetic and transitional vowels are completely unexpected under the assumption that all vowels
are underlyingly present.

In this section, | have demonstrated that the abstract stresses posited by the vowel syncope
analyses are not where surface stress occurs. The simplest account would seem to be that Tohono
O'odham exhibits two kinds of stress. Abstract stressis part of the analysis of vowel syncope; overt
stressis based instead on native speaker intuitions. The t wo kinds of stress are therefore not in
conflict. Rather, these two types of stress are simply different objects.

The differing analyses of which syllables are stressed can be viewed as the product of analyses
with differing goals. Analyseslike Hale (1965), Saxton (1963), and Hill and Zepeda (1992)
focused their attention on the thorny problem of consonant clusters, and did so within a
phonological model that favored abstract representations at an underlying level. The analysishere
has focused on surface generalizations, finding an explanation for these generalizations that
corresponds with their surface morphological structure, rather than appealing to abstract underlying
representations. The previous analyses of Hale, Saxton, and Hill and Zepeda are not about surface
stress, but rather about underlying vowels. The descriptive results of this study thus complicate the

analyses of clusters, while also contributing to our knowledge of surface stressin Tohono O'odham.
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5.3 Condusion

This dissertation has provided a complete description of word-internal stressin Tohono
O'odham. In accounting for these patterns, | have proposed that morphological constraints are
interleaved with prosodic and rhythmic constraints. | have proposed the MORPHEME-T O-STRESS
PRINCIPLE to account for avariety of metrical patternsin Tohono O'odham where morphemes
attract stress. The STRESSTO-MORPHEME was invoked to account for the "invisibility" of
epenthetic vowelsin odd positions with regard to stress assignment. Together these constraints
offer atightly constrained model of how morphology and stressinteract.

Whileit is premature to argue again st alignment constraints (asin McCarthy and Prince 1993b)
entirely, this dissertation does suggest the direction for future research on the morphology-
phonology interface. One areathat may prove promising is the development of Grouping Harmony
for the MORPHEME-T O-STRESS PRINCIPLE. Prince (1990) takes the WEIGHT -T O-STRESS PRINCIPLE
and breaks it down into a particular ranking for each foot type. A similar proposal may well prove
promising for the M ORPHEME-TO-STRESS PRINCIPLE, with roots, for example, as the "canonical”
stressed morpheme. These avenues of research may serve to illuminate the relationship between

morphological and phonological constraints, particularly in the domain of metrical theory.
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