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Quality-sensitive stress

Michael Kenstowlicz

In this paper we examine several languages in which stress is attracted
to the most prominent vowel in a disyllabic or unbounded domain where pro-
minence is determined by the quality of the syllabic nucleus. Two factors are
distinguished: lower vowels are more prominent than higher vowels and
peripheral vowels are more prominent than central vowels. Our analysis is
couched in terms of Optimality Theory as this model perspicuously expresses
resolution of the competing forces that determine stress location in the
systems studied here.”

1. Introduction

Quantity-sensitivity is a well-known parameter in the typology
of stress. In a [-QS] system, stress is typically determined by the
odd/even location of a syllable with respect to the left or right edge of
the word. In [+Q8] languages, the weight of the syllable must also be
considered, with heavy syllables typically attracting stress over and
above their odd/even position. We can distinguish two subtypes: in
bounded systems stress is confined to a two or three syllable window
while in unbounded systems stress is attracted to a heavy syllable
regardless of its distance from the edge of the word. In both the [+QS]

"and [(—Q8] systems, the quality of the syllabic nucleus does not typi-

cally play a role: it is simply the presence or absence of a nucleus and-
the presence or absence of a second mora that is the determining fac-
tor (though which consonants count as moraic may depend on feature
structure — see Zec (1995) for recent discussion). Distinctions in
vowel quality are more commonly known to figure into prosedy in
determining where the syllabic nucleus falls in a sequence of vowels.
For example, in his recent discussion of Tahitian Bickmore (19953
demonstrates that two successive vowels form a tautesyllabic

diphthong provided that the first is lower than the second.

Rivista di Linguistica, 9.1 (1996), pp. 157-187 (ricevuto nel febbraio 1997)
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(1 V>V, : V<V,
a>iu pa.rdau ‘speak’ ti.d.re ‘fRower’
.l ‘story’ fepu.d.re ‘February
ta:tdu.re ‘cross’ me.td.a ‘parent’
a>eon ma.hae ‘torn’ te.d.ta ‘theater’
MAQ.TO Tong’ mo.a.na ‘ocean’
e,0>iu ho.réi ‘wash’ 4.6.re ‘rat’
farrerél ‘meet hu.é.ro ‘egg
ma.ti.e ‘greeny’

As Bickmore shows, this syllabification is crucial fo the location of
stress (which falls within a two-syllable window at the right edge of
the word on the rightmost heavy syllabie and otherwise on the
penult).
Our primary goal in this paper is to document cases in which
vowel quality plays a comparable role in determining the location of
- stress. Specifically, we show that in several diverse languages stress
seeks out the most optimal vowel as determined by the hierarchies in

(2).

(2) a. 2, d>eo0>iu
b. a,d,e 0,1, 0>9 o

That is, lower vowels are more optimal stress-bearing units than
higher vowels (2a) and peripheral vowels are more optimal than cen-
tral vowels (2b). Secondly, we argue that with its key idea of ranked
and violable constraints, Optimality Theory (Prince & Smolensky
1993) provides a particularly perspicuous way to express this prefe-
rence hierarchy.

In order fo extend the OT model to the systems we consider
here, several proposals are made. First, the Peak-Prominence com-
straint Prince & Smolensky (1993) develop for guantitative distine-
tions in Hindi stress is extended to the vocalic distinctions in (2).
Second, comparable to the Prince & Smolensky (1993) analysis of
Berber syllabification, the Peak-Prominence constraint is broken
down into a set of micro constraints for each level in the hierarchy. It
is demonstrated how these constraints can be interleaved with con-
straints that orient prominence with respect to the edges of the word.
We also show that evaluation in terms of the prominence hierarchy
must proceed in a “worst-to-best” fashion rather than “best-to-worst”.
Finally, in order to express the two opposing edge orientations in lan-
guages such as Mari (Cheremis), it is suggested that the scale in (2b)
also optimizes the trough (nonpeak) portions of metrical constituents.
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This application of the scale parallels the margin constraints in the
Prince & Smolensky (1993) analysis of Berber syliabification.

The rest of this paper is organized as follows. First, we review
the basic features of the OT model that will be relevant to our discus-
sion. We then examine three bounded stress systems in which the
peak of the prosodic word lands on the most prominent vowel inside a-
disyllabic window at the right (Kobon, Chukchee} or the left (Aljutor}
edge of the word. In the next section, the analysis is extended to
unbounded systems found in Mordwin and Mari (Cheremis). The
paper concludes with some speculations as to the phonetic basis of
the prominence hierarchies in (2).

2, Preliminaries

We begin by briefly reviewing the basics of the OT model (Prince
& Smolensky 1993) and the metrical parsing constraints that form
the background of our discussion. In OT, input is maiched with out-
put via two functions. For any input, a function GEN(erate) con-
structs a large pool of candidate structures — large enough to encom-

pass the output in any possible language. The correct output is found

by a function EVAL(uate} which imposes a language-particular orde-
ring on a fixed set of UG constraints. The constraints sift through the
pool of candidates eliminating all but one, which is defined as the
output for the given input. Many of the constraints represent conflic-
ting forces that pull the input in divergent directions expressing the
intuition that phonological systems possess an inherent dynamism.
individnal grammars resolve this tension in their own characteristic
ways, modeied as differing prioritizations of the fixed set of con-
straints. A major objective of the OT program is to express typological
distinctions as different constraint rankings. Through its key notion
of constraint conflict, the OT model can impose crosslinguistically dif-
ferent cutputs for essentially equivalent inputs and thus more rea-
dily come to terms with the undeniable variability found in phono-
logy that has stymied previcus constraint-based models. On the other
hand, to the extent that the variability can be expressed in terms of a
fixed set of constraints, OT offers a more restricted view of phonologi-
cal structure than (unparametrized) rule-based systems which allow
greater latitude in mapping from input to output. '

In ail of the languages we look at here, there is just a single
stress per word. We will assume that even in these cases siress is
metrical in nature — i.e. it reflects the head of a prosodic
constituent — the metrical foot (Liberman 1875). Let us first consider
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bounded systerms. The constraints in (3) (from McCarthy & Prince
1993) are relevant in optimizing bounded systems.

(3 Foor-BinariTy (Ft-Bin): A foot is binary at the syllabic or
moraic level.
Anigw (Ft, L, PW, L): The left edge of every foot coincides
with the left edge of thée prosodic word.
Avian (Ft, R, PW, R): The right edge of every foot coincides
with the right edge of the prosodic word. '
Parse-s: Syllables are parsed into feet.

These constraints conflict with one another. This point can be seen by
examining the table in (4) showing how they evaluate potential
metrical parses of a generic five-gyllable word.1

(4) /sssss/ Ft-Bin Align-Ft-R | Align-Ft-L. | Parse-s
a. sss(ss) #3585 Fkk
b. {ss)sss ssg¥ ek
¢. (58888) Fookw
d. (ss)s{ss) sas¥ #5885 *

The first candidate sss(ss) satisfies binarity and rightward alignment
but violates leftward alignment (indicated by the number of syllables
that intervene between the left edge of the word and the left edge of
the foot). It also has three unparsed syllables and hence violates Parse-
& three times. The symmetric (gs5)sss shows a comparable violation of
rightward alignment. The unbounded foot (sssss) satisfies both align-
ment constraints; but because it groups five syllables in a single foot it
violates binarity three times. Finally, (ss)s{ss) satisfies binarity and
has fewer Parse-s violations; but because it has more than one foot, it
necessarily incurs greater alignment violations. The table {4} illustra-
tes the basic premise of OT that no output is perfect: since the con-
straints conflict it is impossible to satisfy all of them simultaneously.
Rather, the output is determined by finding the most optimal candida-
te. Optimality is determined by prioritizing the constraints so that
they will eliminate competing candidates in such a way that the last
one remaining is defined as the output. For example, in a language
with a bounded foot at the right edge the (sssss) candidate can be eli-
minated by evaluating for binarity before evaluating for Parse-s (Ft-
Bin >> Parse-s). The remaining (ss)sss and {(ss)s(ss) candidates will be
eliminated if evaluation for right-edge alignment takes precedence
over left-edge alignment (Align-F'T-R >> Align-Ft-L.). The crucial con-
straont rankings for this grammar are histed in (5).
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(5) Ft-Bin >> Parse-s
Align-Ft-R >> Align-Ft-L

The tableau in (6) shows how this constraint ranking maps the
/sssss/ input to the sss(ss) cutput. The $ designates the winning
(most optimal) candidate — the output. The exclamation point ' indi-
cates when a candidate is eliminated from the competition. A vertical
line denotes a crucial ranking. These tableaux function like truth
tables in propositional logic and are the OT equivalent of a derivation
showing how the grammar maps a given input into the correct out-
put.

(6) /sssss/ Ft-Bin | Align-Ft-R| Align-Ft-L | Parse-s
' a. $sssiss) #383 Aokeok
b. (ss)sss siss# R
c. (s8888) it
c. {s8)s(ss) slsg? #5388 *

It should be easy to see that a language with a singie binary foot at
the left edge of the word arises from changing the ranking between
Align-Ft-R and Align-Ft-L to Align-Ft-L >> Align-Ft-R.

Finally, unbounded stress systems arise when Foot-Binarity is
subordinated to Parse-s and one of the alignment constraints ancho-
ring the foot at the edge of the word; the foot will expand in unboun-
ded fashion taking in more syllables in order that its head fall on a
vowel with inherent prominence.

In the more familiar languages studied in the metrical literatu-
re, the head of the metrical constituent is consistently found at its
left or right edge in virtue of the constraints in (7).

(7 Heap-RicHT: Align (Ft,R,’s,R):  The right edge of the foot coin-
cides with a stressed syllable

HEAD LEFT: Align (Ft,L,’s,1): The left edge of the foot coinci-

des with a stressed syllable. .

In the languages we study here, stress seeks out the most promi-
nent vowel in terms of the prominence hierarchies lower > higher
and peripheral > central. Consequently, a constraint orienting stress
in terms of this hierarchy (dubbed Peak-Prominence after Prince &
Smolensky 1993) must dominate Head-R/L. We claim that the promi-
nence hierarchy formally paraliels the more familiar sonority hierar-
chy in syllabification. Just as more sonorous phonemes make better
gyllable peaks (nuclei) and less sonorous phonemes make better syl-
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lable margins (i.e. onsets and codas) so lower/peripheral vowels make
better peaks in the stress wave while higher/centralized vowels make
better troughs. Prince & Smolensky (1993:127-87) formalize this phe-
nomenon as the “alignment” of two separate UG prominence scales:
in the case of syllables, the Sonority Scale for phonemes a > e, 0>1i,u
>3 > .. >»ptk and the Peak > Margin (a.k.a. Nucleus > Onset,
Coda) for syllables. A one-to-one alignment of the two scales genera-

tes the harmonic relations of (8) that grade phonemes for their suita-

bility as syllable peaks and margins.

(8 Peak,, are o0>i,u>... >p,t k
Maremy, p.tk> ... >lL,u>e,0>a

Prince & Smolensky derive the scales n (8) by deploying the align-
ment as the series of micro constraints in {9) that evaluate candidate
syllable peaks and margins from “worst to best”. Under worst-to-best

- evaluation, candidates that are least optimal are eliminated before
more optimal ones are assessed.

) PrAR ProMINENCE ‘
Pho,t, k »> ... >> *P/i, u >> *Ple, g >> *P/a

MarGIN PROMINENCE
*M/a >> *M/e, o >> MA u > *Mip, t, k

Casting the role of sonority in this way has two effects: first, each
step in the scale is a separate constraint that can be evaluated in a
binary yes/no fashion. More importantly, other constraints can be
interleaved inside the sonority hierarchy.

' In this paper, we demonstrate the existence of languages whoge
metrical stress is defined through the alignment of the prominence
scales lower > higher and peripheral > central of (2) with the Peak >
Trough scale for metrical feet. The result is the grading of vocalic
nuclei as optimal peaks and troughs of the stress “wave” {10a). These
hierarchies are derived from the constraint rankings in (10b) whose
order is fixed by UG and cannot be reversed by individual grammars.

(1 a. Prak, . a,d>e 0>1i,1u
8, d,e,0,l,u>a

TrOUGH, . Lu>e0>a, 4

o>iw,e 04,4

b. *PA, u>> *Ple, 0 >> *Pla, 4
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*Pla >>FPfi, v, e,0,8, 8
*T/a, a >> *Tle, 0 >> *T/, u
*Tfa, 4, e, 0,1, u >> ¥T/2

3. Bounded Quaiity-Sensitive systems

In this section, we examine languages in which the word stress
is located on the most prominent vowel in a disyllabic window at the
right or the left edge of the prosodic word. These systems thus have
the Ft-Bin >> Align-FT-I/R >> Parse-s ranking schema from (4) that
confines the peak of the prosodic word to this narrow window. The
Peak-Prominence hierarchy rises above Head-R/L in the consiraing
hierarchy to situate the stress cver the most prominent vowel inside
the window. In the case of syllables with equivalent prominence,
lower-ranked Head-R or Head-L then resolves the ties.

3.1. Kobon

The Kobon language of Papua New Guinea (Davies 1981) discri-
minates among its vowels in a particularly granulated way for purpo-
ses of siress placement.2 The phonemic inventory of Kobon is compo-
sed of the familiar vowel triangle distinguishing low, mid, and high
vowels supplemented with a pair of unrounded central vowels. Also,
the low vowel [a] combines with a following high vowel [i] or [u] to
form diphthongs.

(1 1 F u
' e =] o
a

Unaffixed word’s stress is restricted to one of the final two syllables,
seeking out the most prominent nucleus in this disyllabic window.
The data in (12) illustrate this point. We depart from Davies’ tran-
scriptions by utilizing schwa for the mid central unrounded vowel.

(12) a>e hagidpe ‘blood’ [226]
galetgile ‘to cry, of pig’ [225]
a>o aldgo ‘snake species’ [226]
kidolman ‘arrow type [226]
a>1 ki.d ‘tree species’ [220]
a>i hau.i ‘vine species’ [221]
a>u aiud story’ [221]
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a>i anFm¥4fiam ‘to lightening’ [225]
axa wWal.aN ‘cassowary’ [221]

ai.on ‘witeh’ [221]
o> mé.u ‘thus’ [220]
o>1 si.6g ‘bird species’[221] .
o>3 giréigire ‘to “talk” - of mother pig to

' ' piglet’ [225] '

i>o gakinaN ‘bird species’ [226]

wi.or ‘mango tree’ [221]
u>a hi.et ' ‘horizontal house timbers’

[221]

1> mit.is ‘edible fungus species’ [221]
a>i gisdbpisd ‘to tap’ [225].

When both vowels in the foot have equivalent prominence (13}, stress

lands on the penult, suggesting that Head-Left dominates Head-
Rights,

(13)  u~u duabutdibu ‘to make noise by footsteps’ [225]
i=u jinup*jinup ‘o make squeaking noise, bird, rat’ {225}
t~i  kijigil tattoo’ [226].

While Davies’ statement of the stress generalizations is tentati-
ve, it seems clear that for the data we do have, the postulated promi-
nence hierarchy in (14a) is playing a decisive role.4 This suggests
that the Kobon vowel system is first sorted in terms of peripheral vs.
central (14b) and then in terms of height (14¢). We consider a vowel
“central” if it is bounded on either side of the vowel triangie by
another vowel: thus, schwa is bounded by [e] and fo], and [4] is boun-
ded by [i] and.[u].

(14) a. *Ph >> *Plo >> *PA, 1 »>> *Ple, 0 >> *P/a >> Head-L
_ >> Head-R
b. a,eo0,l,u>ai
C. a>e,o>j,u>a>i

In Kobon, the entire Peak-Prominence constraint rises ahove the
constraint that orients stress laterally in the foot as a left-headed tro-
chee. Let us examine a few tableaux to show how the analysis works.
A form such as galinon shows that the search for a more prominent
vowel is confined to a disyllabic window at the right edge of the word.
This follows if Ft-Bin and Align-Ft-Right right dominate the Peak-
Prominence package of constraints. '
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(15) [galined || Ft-Bin | ALFt | *PA | *P/o |*Pfi,u|*Ple,0 |*P/a Head-L
a. (s8)s g#l *
b. ('sss) *1 *
c. $a(’ss) *
d. s(s’s) * *

In (186), the first two cases show where Peak Prominence seeks -
out the most prominent vowel before Head-L gets a chance to stress
the penult. Thus in si.ég the *PA,u constraint eliminates the (ss) can-
didate before *Ple,o assesses its violation against (s’s). The latfer is
the only candidate left and so is declared the output even though it
violates the lower-ranking Head-Left constraint. The latter comes
into play when the various Peak-Prominence constraints fail to make
a decision, as in such forms as jinup where the vowels have equiva-
fent inherent prominence. Here each candidate is assessed a viola-
tion by *P/i,u and so the decision is passed on to Head-Left which
resolves the tie in favor of penultimate stress.

(16) |/mow/ || *PA | *Pls | *PA,u | *Ple, 0 *P/a | Head-L

a. $(’ss) *

bh.{g’s) || *1 *

/siog/ || *PA | *Plo | *PA,u | *Ple,o | *P/a | Head-L |
“|a. (ss) *

b. $(s’s) * *

Ainup/ | *PA | *Ple. | *P/Ai, u | *Ple, o| *P/a | Head-L

a. $(ss) # '

b. (gs) 0 * *1

3.2. Chukchee

Like Kobon, the Paleo-Siberian language Chukchee exhibits a
quality-based gradation among its vowels in their willingness to bear
stress. The Chukchee hierarchy distinguishes nonhigh vowels from
high vowels and schwa from the rest and thus discriminates its
vowels in terms of both peripherality and height. Our data come from
the chapter on stress in Skorik’s grammar (1961:67-71) and from

Krause {1979).
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We first survey the generalizations governing stress as set out
by Skorik, putting schwa to the side. A basic limitation is that stress
is bound to the base — it never appears on an inflectional suffix {(17).

(17)  a. pdjg-a ‘spear’erg. [67], wakw-a ‘stone’ erg. [67], iw-ok 4o
say’ [68] winrét-ok ‘help’ Infin, winrét-orkan 3sg.,
winrét-orkanitok 2pl. [63]

b. jard-no ‘house’ [68], wels-igon ‘ear’ [68], ekwét-ak ‘to send’
[68), wirirs ok ‘to defend’ [68], regokd-lgon ‘sand’ [68],
migeirét-ok ‘te work’ [68].

The location of stress within the base is governed by the following
factors. When the final syllable of the base is not the final syllable of
the word (i.e. when one or more syllabic suffixes follow), then stress
is located on the final syllable of the base. However, when there is no
suffix (e.g. one of the allomorphs of the absolutive sg.) or the suffix

lacks a vowel, then stress is retracted from the final syllable of the
base (18).

(18)  abs.sg. abs.pl.
titi-No " ‘needle’ titi-t  [69]
gqoTa-Ib ‘reindeer’ goéra-t
melotd-lgan  ‘rabbit’ mildte-t5
ricit - ‘helt’ ricit-ti
warat ‘people’ warit-te
jatjol fox’ jatjél-te

Jégwel ‘orphan’ jejwel-tl

The plural suffix /-ti/ apocopates its vowel uniess the base ends in a
coronal to produce an apparent shift of stress from left to right {e.g.
ricit, ricit-ti) or from right to left (e.g. gord-mw, gére-t) in singular-pla-
ral pairs.

The data introduced so far indicate that certain constraints are
active in Chukchee. First, there is an undominated alignment con-
straint optimizing candidates in which the right edge of the hase
coincides with the right edge of a binary foot: Align-Base-Rt, Ft-Bin
>> Parse-gz. This constituent is right-headed (iambic) but an over-
riding constraint of Nonfinality (Hung 1994) blocks candidates with
stress on the word-final syllable to choose ouiputs with g retracted
(trochaic} stress: Nonfinality >> Head-R.
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(19) | /milute+t/ Align-Base-Rt Nonfin Head-R
a. $ s('ss) *
b. s(s’s) *!
¢. ("gs)s * #*
fricii+ti/ Align-Base-Rt Nonfin Head-R
a. s{’s8) * o
b. (ss)s 1
c. 3(s'sis

Evidence for a prominence distinction among the vowels comes
from cases (20a) in which the stress unexpectedly retracts from the -
final syllable of the base. They contrast with the examples in (20b) and
indicate that stress will seek out a more prominent nonhigh vowel in
the penultimate syllable of the base. In the nouns of (20), the absoluti-
ve sg. is marked by a reduplicative suffix that many disyllabic CVCV
nouns take to protect themselves from apocope (Krause 1979).

20  a wéni-wen “bell”  [68]
céri-cer ‘dirt’
kéli-kel - ‘paper’

b. nuté-nut Tand’
Pitg-piN ‘snowfall’
aiz-il ‘squirrel’

These data indicate that the *P/i, u portion of the Peak-Prominence
constraint dominates Head-R. Due to the regular rule of vowel har-
mony whereby [i] and [u] become [e] and (o] in words with [o] and [a}
(Kenstowicz 1979), the stress prominence of the nonhigh vowels {o]
and [a] with respect to the high vowels [i] and [u] unfortunately can-
not be assessed. The tableaux in (21) show the role of Peak
Prominence in forcing violations of Head-Right.

(1) | /kelivkel/ *BPfi, u Head-R
a. $(ss)s *
b. (s's)s *!
mute+nut/  *PAu Head-R
a. (’ss)s *! *
b. $(s’s)s
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However, attraction of stress to
always over-ridden by Nonfinalit

pire-t (Krause 1979:122). These forms indicate that Nonfinality domi-
nates *PA, .

(22)  [/nute+y/ || Nonfinality *Ph,u_|

a. $ss) *

In (28), we summarize the constraint rankings of interest that have
been introduced so far. .

(23) Nonﬁnaiity >> *Pfiu >> Head-R >> Head-L,

Let us now turn to the behavior of schwa. According to Skorik
(1961:70), if the final syllable of the base has 3 schwa nucleus then

vowel is also schwa, in which case siress remains on the final syllable
of the base (24b).

(24y  a. patgarg-an ‘hole’ [70]
pipigalg-on  “mouge’
tatlsirok ‘to answer’
rocgap-ok ‘to enervate’

b. moacdkw-an  ‘shiri’
talwilg-on ‘fire site’
rokgit-ok ‘to get stuck’
romdt-sk ‘to wash up’.

~ This behavior follows if the peripheral > central wing of the Peak-
Prominence constraint (2b) splits off the schwa from the remaining
vowels to make it the weakest in the hierarchy: *P/g > *PA, u, e, o,

$s5(ss)s
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b. /romat+ak/ *P/y | *PA,u | Head-R
(’ss)s * Rk
Ss's)s *

There is, however, one respect in which the Chukchee schwa
behaves differently from the other vowels in the prominence hierar-
chy. As shown by the forms in (26), when the penult is a schwa, the
final syllable is stressed provided it is a stronger vowel. But when
both the final and the penult are schwa, then the stress lands on the
penult--as predicted by Nonfinality >> Head-R.

(26) a. atld  “mother’ K. 123]
' 1alé-t  ‘eyes’
»i6  ‘day
anré  ‘a little, somewhat’
Panin  ‘your’ [D. 43]

Panin ‘middle’

b. stleq  ‘“tundra’ (K. 124]
kitpat ‘sable’
3ttam  ‘bone’
cambip ‘old bull’.

Thus, in a form such as [olé-¢ ‘eyes’” Peak-Prominence wins out over
Nonfinality while in niite-t land pl.” Nonfinality wins out over Peak-
Prominence. This contrast motivates breaking the Peak-Prominence
constraint into the subhierarchies of (2a) and (2b). Nonfinality splits
the hierarchy between *P/o and *P/1, u

27 *P/a, >> Nonfinality >> *P/i, u.

The tableaux in (28) show the effect of ranking Nonfinality below
*Plo. In atld (28a), *Pls, rejects the candidate with stress on the
schwa, allowing the one with final stress to win. In at/ag (28b) the
initially and finally stressed candidates tie at *P/s, allowing the
lower ranked Nonfinality to decide in favor of retracted stress.
Finally, in nite+t (28¢) both candidates tie on *P/s, in virtue of
lacking a schwa. Once again, lower ranked Nonfinality eliminates
final stress in favor of retracted stress.
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28) a. . /atla/ *Pla, Nonfin
T (ss) ‘ *!
§os) C—,
b. fatlag/ *Plo Nonfin |
$(ss) *
us’s) * ]
c. Mmute+t/ *Pla Nonfin
$(ss)
(g's) #]

The Chukchee data furnish an empirical argument that the
Peak Prominence constraint must be evaluated from “worst to best”,
Consider the problems a “best-to-worst” scenario of {29) encounters.

(29) P/a >> Ple,o »> PAiu >> Pla

We assume that these constraints also evaluate stress over a vowel in
a binary up or down fashion: i.e. P/a assesses a penality if stress does
not fall on a low vowel. As shown by the schematic example in (30),
the “best-to-worst” mode of evaluation also succeeds in isolating the
most prominent vowel of the domain. Each of the three candidates
fails the P/a constraint for lack of low vowel. Ple, ¢ then passes the
CiCéCoC candidate and fails any other that does not stress a mid
vowel. It should be clear that “best-to-worst” evaluation homes in on
the most prominent vowel in the domain.

(30) | /CiCeCoCy Pra Ple.o Pliu P |
’ss8 * | #
| $s’ss ® : * *
!E’S £ *I ES

Consider now the ranking of the Head-Right and Nonfinality
constraints. To derive pipigalg-on, Head-Right must be ranked below
P/, u. Any higher ranking would eliminate Ppipigalg-on in favor of
pipigdlg-an. Similarly, in order to derive ronin N onfinality must rank
below P/i,u. Any higher ranking would eliminate final stress and
incorrectly generate a stress on the schwa.
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(31 | /ponin/ PA, Nonfin P/s
(’ss) *{
3(s’s) *

But if Nonfinality ranks below P/i,u then we cannot account for the
retraction in nife-i.

(32) | /nuate+t/ . Pl/e, o | P4, u | Nonfin
("ss) *1
*(s's) * *

Reranking Nonfinality ahead of P/e, o (Nonfinality >> Ple, o) derives
nite-t correctly. But this constraint ordering then fails to generate

Ponin.

(33) | /mute+t/ Nonfin Ple, o PhA,u
$(se) *
(g's) *1 ®
/Panin/ Nonfin Ple, o PhA,u
*(’gg) *® *
(8’s) il ‘ *

We thus have empirical evidence in favor of the “worst-to-best” eva-

lhuation scheme in Chulkchee.
The diagram in (34) reviews the crucial rankings in our analysis;
Head-Right >> *Ple,0 is motivated by jaijél-te (18).

(34) TFt-Bin Align-Ft-R *Plo
: \ / _
Nonfinality
A
*PAu
{
Head-R
y ; \
Parse-s _ Align-Ft-L Head-L. *Ple, 0
|
*Pla
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Let us summarize the crucial points of the discussion. First,

Chukchee stress draws a three-way distinction in prominence among
its vowels in their capacity to bear stress. This ig captured by
ranking the *P/i,u and *P/s links of the Peak-Prominence constraint
above Head-R. Second, the schwa behaves differently from the other
vowels with respect to Nonfinality. This is explained by ranking *P/o
above Nonfinality. Thus, both the vowel height (2a) and the periphe-
ral > central (2b} wings of the Peak Prominence constraint are active
in Chukchee. Finally, Chukchee offers crucial empirical evidence for
evaluating Peak Prominence from “worst to best” instead of “best to
worst”.

3.3, Aljutor

- The stress system of Chukchee’s sister language Aljutor differs
in subtle ways that are perspicuously expressed in OT. Our data
come from Kodzasov & Muravjova (1980).6 In Aljutor, stress is rigidly
restricted to the first two syllables of the word. It is phonetically rea-
lized as vowel lengthening in an open syllable and lengthening of the
coda in a syllable closed by a consonant. We take the latter feature to
indicate that stress aligns with the rightmost mora of the syllable in
Aljutor. Like Chukchee, Aljutor stress tries to sidestep schwa; the
language serupulously avoids prominence on a light Co syllable.

We set the stage by first considering nonschwa syllables. Here
the generalizations are straightforward. In words of three or more
syllables, the second syllable is stressed. Disyliabic words stress the
initial syllable. Monosyllabic nonfunction words are not found.

(35) guraNa ‘reindeer’ [122]
=ldzal ‘summer’ [105]
all'é»paNa ‘sweet soup’ [105]
vitatak ‘to work’ [122]
navitaton ‘he would work’ [122]
sarNinati ‘it rained’ [105]
nutigitanaN ‘binoculars’ [119]
tatul ‘fox’ [122]
gépar ‘wolverene’ [i20]

Jjanut ‘today’ [121]
“ANar ‘star’ [122]
Bkul ‘bedding, litter’ [122]
wala ‘knife” [122].

These data indicate that Aljutor words contain a single binary foot

172

that is pr
order to
Right, jus
its foot w
Fi-Left >
Let
schwa nu
are regul.
labic or 1
in disylia
final in d
the phon
lands on
tely tran
stands ot
forms the
{Cohn 19
lations. V
word, str
gue’ [122
were sim;
on the th
rectly str
stress st
*tagetdi ok
disyllabic
ce of stre
straint ra
works.

(36) | /ts

Chukchee
tion in th
Aljutor iz
both cons




cussion. First,
ninence among
5 captured by
xnce constraint
irom the other
v ranking *P/s
1d the periphe-
-aint are active
al evidence for
ead of “best to

Aljutor differs
OT. Our data
tress is rigidly
wonetically rea-
sthening of the
itter feature to
the syllable in
iep schwa; the
rsvllable.

svllables. Here
three or more
rds stress the
it found.

ifle binary foot

Quality-sensitive stress

that is preferably right-headed but may take the guise of a trochee in
order to avoid final stress: in other words, Nonfinality >> Head-
Right, just as in Chukchee. Aljutor differs from Chukchee in aligning
its foot with the left edge of the word/base instead of the right: Align-
Ft-Left >> Align-Ft-Right.

Let us now turn to the Aljutor schwa. Closed syilables with a
schwa nucleus behave like ordinary syllables in every respect. They
are regularly stressed when they form the second syllable of a trisyl-
labic or longer word: vagdlNon ‘nail’ [122]; they accept initial stress
in disyllables: ®@ngam ‘worm’ [104]; and they trigger retraction when
final in disyllables: #ksk ‘son’ [122]. (As indicated earlier, we take
the phonetic lengthening of coda consonants to indicate that stress
lands on the rightmost mora and so 'nail’ and "worm’ are more accura-
tely transcribed as [vagslNon] and [»igam], respectively.?) Schwa
stands out in Aljutor in that it never realizes prominence when it
forms the nucleus of an open syllable. However, unlike in Indonesian
(Cohn 1989), Aljutor’s schwa is not simply invisible to metrical calcu-
Iations. When occupying the second syllable of a trisyllabic or longer
word, stress is regularly retracted to the initial syllable: jilgjil “ton-
gue’ [122]; térgator ‘meat’ [122]; tdwyjatok ‘to feed” [112]. If schwa
were simply invisible to metrical constraints we would expect stress
on the third syllable of tdwgjatok (i.e. *tawagjdtsk instead of the cor-
rectly stressed fdwgjatok). Similarly, when the initial syilable is Co
stress stops on the second syllable: tagétaisk ‘to tell’ [113] not
*tagetdtok. Co syllables thus count like other syllables in defining the
disyllabic window within which stress must be located. The avoidan-
ce of stressing a schwa rather reflects the *P/s >> Head-Right con-
straint ranking. The tableau in (36) shows how the proposed analysis
works.

(88) | /tawsjatak/ Ft-Bin Align-Ft-L *P/o ‘Head-R
$(ss)ss *
{g's)ss *4 '
(se’s) *1
s(s’s)s # sl

We recall that when faced with /CaCV{(CY words {(V = schwa),
Chukchee avoids stressing the schwa and incurs a Nonfinality vicia-
tion in the process: stld ‘mother’. As shown by the data in (37), when
Aljutor is faced with comparable structures it manages to satisfy
both constraints by inserting a dummy CV syllable at the end of the
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word. This dummy is minimally specified by gemination of the pre-
ceding consonant to fill the onset and a schwa to fill the nucieus.

(837) /peHun/ —  peHiinns ‘mushroom’ [122]
ftamuap/ tenidppe ‘sopka’
/gogail sagajjs ‘sand’.

Thus, Nonfinality is an undominated constraint in Aljutor. It is nor-
mally satisfied by retraction; but when this is not possible (due to
top-ranking *P/s), 2 final syllable is added at the price of a “Fill” vio-

lation (Prince & Smolensky 1993) that prohibits epenthesis. The

tableau in (38) shows the effect of ranking Nonfinality above Fill.
Reversing the ranking to Fill >> Nonfinality gives the CoCVC
Chukchee output. ' :

(38) | /paHun/ *Pla Nonfin Fill
$paHunno *
(p3Hun) *o '

(poHin) *|

Since stress retraction is normally emploved instead of augmen-
tation, Fill must dominate Head-R. Otherwise, /tatul/ would be reaii-
zed as tatills instead of tdtul as shown in (39).

(39) | Aatul/ Nonfin Fill Head-R

$(tatul) *
| (taldDla 1

If augmentation is pressed into service only when retraction is
blocked, there is just one additional case where we expect te find it
— when the base is a monosyllable. Significantly, underiying monosyl-
lables regularly augment as well.

(40) /Naj/ — Néjja  ‘hall’ {122}
MNal/ Nalls ‘herd’
/=l wle ‘no’

As the tableau in (41) demonstrates, high ranking Nonfinality elimi-
nates the monosyllable at the cost of a left-headed augmented strue-
ture with Fill violations.
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(41) | /Nal/ Nonfin Fill Head-R
$(Nallo) b * :
(N4l) *!

Finally, words beginning with two successive open Cs syllables
have no stress according to Kodzasov & Muraviova (1580:124), who
cite the examples in (42). .

(42) nskskagin ‘hot” (cf iatdnskskaviNan ‘I will make it hot’)
nogatiNgin  ‘beautiful’
jaraNatok ‘to stick’
gamoakaN “o me’ (cf. gamms ‘me’ abs.)

We recall that when Chukchee was faced with a comparable sifuation
(e.g. 26h), it stressed the schwa. Aljutor’s high ranking *P/s blocks
prominence from surfacing inside the foot. Furthermore, fdwgjatok
‘to feed’.[112] shows that foot binarity and strict alignment do not
allow the foot to drift to the right to seek out a more suitable host for
the prominence: Ft-Bin, Align-Ft-Left >> Head-Right. The tableau in
(43) passes /makakagin/ through the constraint ranking we have esta-
blished; the optimal candidate is the one which stresses neither of
the initial two syllables.

(43) | /mekskaqin/ Ft-Bin Align-Ft *Pla Head-R
$(ss)ss *
(s’s)ss *1
(’ss)ss ! *®
(ss's)s #1
s(s’s)s #gl

The constraint rankings in (44) summarize our analysis.

(44) Ft-BirK Align-Ft-L *Pla Nonfinality
/
Fill
/
Head-R
| \
Parse-s Align-Fi-R Head-L. *PAi,u
\
*Ple.o
\
*Pla
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Aljutor 1s an interesting counterpoint to Chulkchee showing the twi-
sts and turns that languages may take in order to avoid stressing a
schwa — a phenomenon that the output-oriented OT model is well-
suited to express.

4. Unbounded Peak-Prominence systems

In this section, we examine languages in which stress seeks out
the most prominent vowel in the word regardless of how far it lies
from the edge; we take our examples from two Finno-Ugric languages
of the Volga region of Russia. In Mari (Cheremis), stress falls on the
rightmost strong (peripheral) vowel of the word; in words composed
of all weak (central} vowels, stress falls on the initial syliable. In
Mordwin, the stress is oriented in the same direction in both cases: it
lodges on the leftmost strong vowel and on the initial syllable in
words with all weak vowels.

4.1 Mari

Mari distinguishes between a set of “strong” peripheral and
“weak” centralized vowels with respect to their capacity to bear
stress. The strong vowels include [a, &, o, e, 6, u, i, ii] while the weak
set is comprised of schwa and in certain dialects front and back
round and unround variants of schwa transcribed here as [U, ©, 1, 1.
In general, stress appears as far to the right as possible. But in words
with all weak vowels, stress falls on the initial syllable. An overri-
ding constraint of Nonfinality blocks final stress.

In Literary Mari (Gruzov 1960), the weak vowels are limited to
schwa. According to Gruzov, a final open syllable is never stressed

(see, however, below). Final closed syllables take the stress (unless -

their vowel is schwa). In words with only schwa vowels in nonfinal
syliables, stress appears on the initial syllable.

(45)  orase ‘rotten’ [(.138]
aloZtose ‘incendiary’
katkarlote ‘tattler’
ftoktotiate ‘find doing’.
ANpSar ‘narrow’ . [G.137]
albSaremas ‘to narrow’
aMoremdas ‘narrows’
albSoremdomas ‘narrowing’
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palas ‘ear’ [G. 138]
poloidnoite ‘large-eared’

pslaiémon ‘of my ear’

kalasas ‘to say’ [G. 138]
kalasofom ‘said’

kaldsoktafsm find saying’

To account for the absence of final stress, an undominated constraint
of Nonfinality discards candidates that stress a vowel that is flush
against the right edge of the word. The Peak-Prominence constraint
#*Pfa can be called upon to eliminate candidates that stress a schwa
instead of a peripheral vowel. The problem is that words containing
one or more peripheral vowels stress the rightmost one (kalasdd)
while words composed entirely of (nonfinal) central vowels stress the
leftmost one: dstofe. The right or left-edge alignment constraints
should then treat these cases identically predicting uniform leftward
(o%A...; %*) or rightward (...As*; 2%3) stress orientation for words of
both classes. '

Qur suggestion to deal with this problem is to take another lead
from the Prince & Smolensky (1998) analysis of Berber. They show
that not only is sonority relevant for the peak of the syllable; it also
plays a role in optimizing syllable margins: the less sonorous the
margin of the syllable the better. Accordingly, a family of margin con-
straints ordered from worst to best (46) is postulated (see Prince &
Smolensky 1993 for details). '

(46) *M/a >> *M/e.0 >> *MA,a >> *Me >> ... »> *M/p,L.k

Our proposal is that when the peripheral > central prominence
scale for vowel quality is aligned with Peak,, > Troughg,, it defines
the constraints of (47) that optimize unstressed syllables of the foot
in terms of their relative lack of prominence.

(47y  *T/a; 4, e, 0,1, u>> *T/a

Tt is these Trough constraints (rather than Peak-Prominence} that
are active in Mari and more generally in systems where stress
appears to default to the opposite edge in weak-vowel words.® The
intuitive idea is that a left-headed unbounded metrical constituent is
anchored at the right edge of the word by Align-Ft-Rt. Align-Ft-Left
will extend the foot towards the initial syllable but this will be inhibi-
ted if a peripheral vowel were to fall in the trough.®
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The diagram in (48) shows the constraint rankings in the propo-
sed analysis for the literary dialect.

(48)  Head-L Align-Fi-R Nonfinality
Healtd—R *T/.IA (A=a, 4, e, 0,i,u)
Align-Ft-L, /
Ft-Birllarity\
R VES

We get a sense for how the analysis works by considering words com-
posed of more than a single peripheral vowel (49). The erucial
ranking is *I/A >> Align-Ft-Left blocking the candidate that stresses
a peripheral vowel that is not also the rightmost one (and hence
includes another one in the trough).

(49) | /oAoAss/ || *T/A !
$aA0(As0) l ‘ #g55g
| o(AsAs0) | =1 f

But in words composed of just nonfinal schwa nuclei the foot is free to
encompass the entire word and will do so to satisty Align-Ft-Left (50).

$(45022)

2(3922) J gl : ‘[

(50} | /as00ar *T/A AJign—Ft-L%

The Northwest Mari dialect described by Ivanov and TuZarov

(1970) distinguishes front vs, back and round vs. nonround variants of
the central (schwa-like) vowels (transcribed here as {7 vs. U and I vs.
%). A second difference from the literary dialect is that Nonfinality is
calculated at the syllable level so0 that both open and closed final sylla-
bles reject the stress (in contrast to the literary dialect where nonfina-
lity is calculated at the segmental level). The upshot is that for this
dialect stress falls on the penult (51a) unless the penuli containg a cen-
tral vowel in which case stress recedes to the closest peripheral vowe]
if one is available (51b) and otherwise stays on the penult (5ic):
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(1) a. jalunto ‘heel’ [89]
Soratag ‘to get dirty’
roséta ‘sprouts’

Antarad ‘to remember’

b. tigén’iki ‘such a’[89]
undlzkes ‘as a guest’
§atssktas ‘to give birth’
kidistizn ‘n his hand” [80]
pOrtIStZs “n his house’ [90]

c. fray - ‘to heat up”  [38]
kiskis ‘to throw’ [39]
kimam ‘when’ [41]
muro ‘song’
kUver ‘bridge’ [43]
vitier key’

More interesting are words with more than a single ceniral
vowel in the nonfinal domain (52).

(52) udUrustas t0 TOW [90]
STk UEES ‘in shade’ '
§IZ181 ~ SIZIST ‘antumnal’ [80]
{7t =~ tzlrzs ‘month’
tsItirds = tsitiras ‘to shake’ refl.
totuTd ‘mist’ 1901}
tuvlirgas ‘4o curdle’
muruktulas " ‘to thunder’
turds ‘he’ [88]
suldz ‘cheaper’
urs ‘handfui’_
kuruk ‘mountain’ [871
30dor ‘axie’

Here stress shifts to the second syllable (apparently obligatorily if
rounded U or U and opticnally if nonround 1 or  —-a detail we overlook
here) but not further: vdorustas. These data indicate that leftmost
stress in the central vowel words is modulated by a Noninitial factor:
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Noninitial >> Align-Ft-Left. But we must prevent Noninitial from
affecting /Ac*/words such as pdrtistzzr. This is reminiscent of the phe-
‘nomenon operating in Chukchee: stress moves away from the edge
but fails to do so if the effect is to stress a weak central vowel instead
of a strong peripheral one. We may achieve this effect for Mari if
*P/a dominates Nomninitial (which in turn dominates Align-Ft-Left).
The tableaux in (53) demonstrate how proper placement of the
Noninitial constraint accounts for the shift of stress away from the
left edge in this Mari dialect.

(53) |/portitzy *P/a | Noninit Align-Ft-L
" | $(’ssss) *
s8(’sss) *1 g
/murvktulag/ *P/o | Noninit Align-Ft-L
(’ssss) * il
$sCsss) ' | g
ss(ss) * #gg!

For inputs with an initial peripheral vowel such as pértistiz, *P/a
eliminates candidates that stress a later syllable, leaving left-edge
stress as the only survivor. In words with just nonfinal central vowels
such as murvktulas, all candidates tie on *P/a allowing the lower
ranked Noninitial to eliminate initial stress. The Align-Ft-Left con-
straint then zeroes in on the eandidate with peninitial stress.

The diagram in (54) summarizes the analysis for the Northwest
dialect. :

(54) Head-l.  Align-Ft-R  Nonfinality

HezlicLR *P/a /*’}‘/A (= *T/a, & >>%T/e, 0 >>*TH, u)
Nohiilitia]
Aiign-Flt-L
Ft—BinaLIrity

*Ta
This example shows that the Peak and Trough constraints can over-
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lap and interact (i.e. *P/o >> *T/a)--ancther effect similar to the
Prince & Smolensky (1993) analysis of Berber.,

Qur interpretation of the defauit to opposfce edge phenomenon is
based on the constraint *T/A barring peripheral vowels from the trou-
gh of the stress wave, and thus entails that metrical feet are unboun-
ded in Mari. Some researchers (e.g. Hayes 1979, 1985) have viewed
the Mari vowel harmony process affecting word-final vowels as defi-
ned in terms of the unbounded foot and hence as independent sup-
port for this metrical structure. Certain Mari dialects bar underlying
schwas from absolute word-final position. The strengthened final
schwa assimilates its place features from the preceding peripheral
vowel which may lie a certain distance away: e.g. tiNast6 ‘at the bot-
tom’, suri-ofto-Fo ‘in his house’, koi-Fo-Fam ‘the rest of it’ (Hayes
1979:2). Since the rightmost nonfinal peripheral vowel is the seat of
stress in Mari, it appears that the domain of harmony coincides with
the metrical foot. However, C. Kisseberth (personal communication)
points to certain Bastern dialects described by Beke (1961) in which
the final harmonized vowel takes the word stress since on the surface
it is the rightmost peripheral vowel. Evidently, these dialects down-
grade the Nonfinality constraint. More importantly, they undercut
the motivation for regarding the unbounded foot as the domain for
harmony because the final vowel is stressed and hence presumably
initiates a foot. It thus seems more accurate to say that the
strengthened final vowel assimilates its place features from the close-
st available source--the rightmost preceding peripheral vowel--

regardless of whether or not they lie in the same metrical consti-

tuent.
4.2. Mordwin

Mari’s sister language Mordwin (Tsygankin & Debaev 1975) illu-
strates an unbounded system in which the stress of words with all
weak vowels is oriented in the same direction as words composed of
strong vowels or a misture of strong and weak. In the Mokshan dia-
lect, we find the vowel system of (55). Tsygankin & Debaev transcribe
the Mordwin central vowel with a Russian yer; they describe this
vowel as similar to the post-tonic vowel in such Russian words as
mélot ‘hammer’ and gélod ‘hunger’ which are realized with a reduced
vowel in Standard Russian. It is unclear whether this vowel should
be treated as [+high] and thus transcribed as [i] or as [-high] and
thus as [2]; for concreteness, we choose the former option.
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(65) i i n
e o}
i a

- According to Tsygankin & Debaev (1875:32-22), stress in the
Mokshan dialect falls on the first (i.e. leftmost) “broad” vowel [e, 4,
o, al; if the word lacks such z vowel then stress is injtial. In {56a)
we show words composed of al} “narrow” vowels [j, %, u], while (56b)
has words composed entirely of “broad” vowels. Each has initial
stress. (56¢c) shows words that draw vowels from both sets. The
stress falls on the leftmost l4, a, e, o). (56d) exemplifies alternations

in the inflectional paradigm. Note that ¢’ indicates a palatalized
consonarnt,

(86}  a. puvindims ‘to press’, kiz¥nims ‘to ask’, pist

with the feet’, 2ilit’i ‘in that ash’ :

b. sdr'dd’an I ache’, rémasak ‘vou buy it’, kélas’ks fox’, néida-
sak ‘vou release it’

¢. sdsindat ‘you arrive, tirgddat ‘vou fight’, tusinddr you go
away’, fuc’'in’d ‘cloud’, k'eliptims ‘to widen’

d. pditms ‘to set dowr', putdt ‘vou set down’; m’Sin'd’ims ‘to
sell’, m'isin’d’dén 1 sell’

trdéms ‘to roll

Given the analysis developed for Mari, the Mordwin data can be
characterized by saying that the Peak Prominence constraint is
broken at the *Pf, t, u >> *Ple, o link with “P/i, 1, u ranked above
Align-Ft-Left. With this ranking, the head of the unbounded foot (i.e.
the stressed syllable) moves away from the left edge of the word in

order to avoid stressing a “narrow” vowel, The tableaux in (57) illu-
strate this analysis. -

(57) |/tuSindat/ | *PA.i.a Align-Ft-L |
'L(’sss) *I ;;
[sCss) # | s ]
l$ ss(’s) !' #5g j
|/puvindims/ | *PAiu | Align-Ft—Lj
| $(’sss) ] * | ’
|sCss) | * | #s!

! i'

[ssCs)
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While Tsygankin & Debaev cite all-narrow words with a peri-
pheral high vowel preceding the central vowel, their discussion inclu-
des no examples of the form CiCi... or CiCu... where a central vowel
precedes a peripheral high vowel. They state (p. 18) that the central
vowel seldom appears in the initial syllable. If *P/4 dominates *P/u
then the candidate with initial stress will be eliminated first, forcing
stress to move away from the edge.

58y | /CiCi../ *Ply *PA, 1 Align-Ft-L
(’ss... *1
s(’s... * *

Assuming that Tsygankin & Debaev’s statement that all-narrow
words have initial stress holds in these cases as well, we would have
to block this incorrect derivation. The simplest assumption would
then be to treat the central vowel as [+high} (as perhaps implied by
Tsygankin & Debaev’s characterization of [1, £, ul as “narrow” vowels).
We have anticipated this point by transcribing the central vowel as
[+high] (3] rather than as [-high] [2]. If this decision turns out to be .
correct and [3] really is [+high] and still has a prominence level equi-
valent to the peripheral high vowels [i] and [ul, then it would imply
that languages can differ in terms of whether they divide the vowel
space first in terms of height and then peripherality or first in terms
of peripherality and then height.

One final point. According to Tsygankin & Debaev in the Erzyan
dialect of Mordwin speakers either fail to distinguish any stress con-
tours or assign uniform initial stress. For the latter, the difference with
Mokshan is a simple reranking of Align-Ft-L above the entire Peak-
Prominence family: in effect, aligning the left edge of the foot with the
left edge of the word is more important than stressing a weak vowel.

5. Summary and conclusion

In this study, we have seen that stress may seek out the most
prominent vowel in a domain. Two separate factors determine the
prominence scales: height and peripherality. Depending on how these
factors are pricritized with one another as well as with the alignment
constraints that force stress to an edge, we derive different rankings.
Let us briefly recapitulate how the prominence constraints partition
the vowel inventories of the five languages examined in this paper.
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Kobon shows the greatest resolution of the vowel space with a
prominence constraint for every vowel ranked above edgeward orien-
tation of stress. Recall that Kobon first partitions its vowels as

peripheral {a, e, o, 1, u) vs. central {s, #} and then for height:a>e o>
Lu>o>i

(59)  *Ph >> *P/g > *PA, u>> *Ple, 0 »> *Plg »> Head-Left

Chukchee also partitions for peripheral vs. central before gra-
ding its vowels for height. But unlike Kobon, it draws no prominence
distinction between low and mid vowels. Also, Nonfinality slips

between *P/s and *Pfia, breaking the Peak-Prominence chain at two
points.

(60)  *P/y > Nonfinality >> *PA, u>> Head—Right, *Ple, 0 >> *P/g

Aljutor simply distinguishes schwa from the remaining vowels;
its sorts for peripheral versus central but does not distinguish its
vowels in terms of height in their capacity to bear stregs.

(61)  *Pjo >> Head-Right »>> *P/, 1 >> *Ple, 0 >> *P/a

Like Aljutor, Mari (Cheremis) also draws a minimal distinction
between peripheral vs. central vowels but does not distinguish them
in terms of height. However, the distinction is relevant for the trou-
gh of the stress wave rather than the peak. '

(62)  *T/a, 4 >> *T/e, g >> *TA, u>> Align-Ft-Left >> *T/a

Finally, if we are correct in our speculation that the Mordwin
central vowel is [+high], then this language must sort its vowels for
height before sorting for peripherality. This allows the central vowel
to join the ranks of [i] and [u] in forming the class of narrow vowels
that allow the left edge of the foot to be drawn towards a more promi-
nent “broad” ([-high]) vowel.

(63) *PA, i u>> Align-Ft-Left >> *Ple, 0 >> *Pfi, a

Sorting by peripherality before height also predicts the existence of
cases in which the mid central vowel schwa will outrank the high
peripheral vowels in prominence. This would, in fact, explain the
aberrant stress in Kobon ru. 3 but is inconsistent with other forms
such as galinan wi. or, and #i.a. Thus, we need to find better exam-
ples to determine whether this possibility is empirically attested.
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Finally, we can ask why lower/peripheral vowels are more opti-
mal stress-brearing units. It is a well-known phonetic universal that
vowel duration is correlated with height. Lehiste (1970} mentions
English, German, Danish, Swedish, Thai, Lappish, and Spanish as
languages which support this finding. Indeed, in their citations of
durations in Mokshan Mordwin, Tsygankin & Debaev (1975:32)
report that one of their subjects had an average duration of 176 ms.
for stressed [a] while stressed [u] was 152 ms. Ivanov & TuZarov
(1970:36) mention that the central vowels of the Northwest dialect of
Mari have a “weak articulation” and are “very short” though they
provide no measurements of duration. Duration is one of the primary
cues for stress. Thus, in the languages studied here stress exhibits a
preference for vowels which more optimally express one of its pri-
mary perceptual correlates. There are other cases reported in the
literature where duration is sensitive to height. For example, in the
Borgo San Sepolcro dialect of Italian (Merlo 1929), consonants dege-
minate and lengthen preceding nonhigh vowels (see Repetti 1992 for
recent discussion). This can be regarded as reassignment of the mora
to the most optimal (duration-wise) vowels. Also, Baroni (1994) notes
that in the Romagnolo dialect of Italian low vowels [a,£,0] lengthen in
open syllables whiie high vowels do not. Furthermore, a subsequent
lengthening of intervocalic consonants after stressed short vowels
fails to apply affer the lengthened low vowels showing that their
increased duration is phonological in nature and not merely phonetic.
Thus, we conclude that optimization of stress in terms of vowel hei-
ght is not particularly surprising after ali, and joins a growing list of
cases in which a phoneme’s inherent feature structure influences the
distribution of presodic categories.

Address of the author:

Dept. of Linguistics, MIT, Cambridge, Ma. 02139, U.5.A., Kenstow@MIT
edu

Notes

Parts of this paper were read at the First Rutgers Optimality Workshoep
{October 1993) and the First International Conference on Linguistics at Chosun
University (November 1993). I wish to thank Jonathan Bobaljik, Abigail Cohn,
Tom Green, Morris Halle, Bruce Hayes, Henrietta Hung, and an anonymous
reviewer for valuable comments and criticism.

' The table in (4) is not a tableau demonstrating a particular input-output map-
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ping; rather it shows how the constraints of (3) evaluate various output structu-
res in order to make the point that no candidate satisfies all the constraints since
they are inherently conflicting. .

*  Thanks to Stuart Davis for bringing these data to our attention.

¥ We have found two exceptions in the cited data: ru. 5 ‘day after tomorrow’ [2217 has
stress on a weaker centralized vowel instead of the peripheral [u] while ko ’di
‘tree species’ [221] has final stress instead of the expected penultimate stress.

% Davies (1981:226) remarks “the rules for positioning stress in two syllable
words have yet to be determined. Relative vowel strength is almost certainly a
conditioning factor since stress is almost always placed on the syllabie which is
strongest according to the following hierarchy: a/aw/ai>o/e//i>64".

® This form is stressed as milute-t; we assume this is a printing error since it
occurs in the list of examples Skorik uses to illustrate the generalization that
when the suffix lacks a vowel then stress appears on the penult insiead of the
final syllable of the base.

®  Thanks toc Andrew Spencer for bringing this paper to our attention; see also

Muravjova 1986 for a reconstruction of the protolanguage from which Aljutor,
Chukchee and Korjak descend.

" Areviewer points out that this analysis is at odds with Kager’s (1993} claim
that monesyllabic iambs, unlike their disyllabic counterparts, have trochaic pro-
minence due to 2 postulated syllable-internal prominence in which the first mora
is stronger than the second.

¥ See, however, Hewitt & Crowhurst ( 1995) and Zoll (1995) for a different view.
% According to Hayes ( 1994:298), this is essentially the analysis of Prince (1976).
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