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Abstract
This paper examines vowel harmony initiated by a wesk trigger. Height harmony in
Veneto Italian dialects, wherein apost-tonic high vowel triggers raising of preceding
mid vowels, forms a case study. Veneto presents two variable patterns. stress-
targeted harmony, in which harmony propagates to the stressed syllable, and
maxima extension harmony, in which raising persists to pretonic vowels. The
conditions under which weak vowels trigger and control harmony are examined. It is
argued that weak trigger harmony is motivated by perceptua disadvantage: harmony
Improves exposure of the spreading feature, accomplished either by extending to a
stressed position or maximizing duration in the word. The apparent primacy of the
vowel quality in weak position in Veneto is accounted for by markedness factors that
independently prevent the stressed vowel from overriding it. In regard to positiond
privilege, it is argued that positiona licensing (markedness) drives stress-targeted
spreading — positional faithfulness is ingppropriate to characterize strong targets. A
weak trigger pattern emerges when licensing constraints operating over perceptually
marked structure dominate positiona faithfulness. Crosslinguistic applications are

also explored.



1. Introduction

The phenomenon of positional privilege in vowel patterns has presented an ongoing challenge
for generative phonology. It has stimulated various theoretica proposals and debate, especialy in
recent years. An essential testing ground is presented by vowel harmonies that show prosodically
based asymmetries. Although many previous studies have centered on harmonies initiated by
vowelsin privileged positions (e.g. Kaun 1995, Beckman 1997, Mgjors 1998, Waker 2001), this
paper focuses on the complementary asymmetry-type: harmony controlled by a vowe in a weak
position. The two patterns may be contrasted as follows in connection to stress. In Servigliano
Italian stressed high vowels trigger regressive raising of preceding mid vowels, as in (1a-b).
Observe that the unstressed pretonic high vowel in (1c) does not produce raising (Camilli 1929,
Nibert 1998).!

(1) Servigliano Italian: Stress-triggered harmony

Nonhigh tonic High tonic
a. verd-6 ‘very green (m sg)’ vird-u ‘very green (m pl)’
b. kommonek-a ‘to communicate kummunik-imo  ‘we communicate
c. predik-a ‘to preach’

The second pattern isillustrated by the Ascrea dialect spoken in the Lazio region of Italy (Fanti
1938-1940, Maiden 1991). In this harmony, post-tonic high vowels induce raising of a stressed
mid vowel, asin (2). Raising propagates only asfar as the stressed syllable (2d-€).

(2) Ascrealtaian: Stress-targeted harmony

Nonhigh post-tonic High post-tonic
a. sorda ‘deaf (f sg)’ surdu ‘deaf (m sg)’
b. vélte ‘this (f pl)’ vifti ‘this (m pl)’
C. uédoa ‘widow (f sg)’ uiduu ‘widower (m sg)’
d. metésse  ‘reap (1sg impf. subj.)’ metifTi ‘reap (2sg impf. subj.)’
e. prefonna ‘profound (f sg)’ prefannu  ‘profound (m sg)’

In awarding the unstressed vowel control of harmony, patterns like that in Ascrea appear to
reversethe usua prioritization of strong positions over weak witnessed in asymmetrical systems.

As such, they provoke three questions that this paper will address:



(3) i. Why do vowelsin weak positionstrigger harmony?
ii. Under what circumstances do vowels in weak positions show asymmetrical control?
iii. In the face of these patterns can previous theoretical approaches to the customary
prioritization of strong positions be maintained?

Bearing on these questions is a proposal regarding the functional origins of weak trigger
harmony. | argue that vowel harmony like that in (2) has a phonetic motivation: it improves the
perceptibility of aheight property that is difficult to identify. The difficulty arises from the paucity
of cuesin an unstressed syllable and the comparative weakness of high vowels. This proposa will
be developed here in connection with a case study of height harmony in dialects of Veneto Itdian.
Veneto height harmony is an example of what is traditionally known in Romance as ‘ metaphony’,
wherein a high post-tonic vowel triggers raising of a stressed mid vowel. In some dialects, lower
vowels are also affected. Metaphony patterns occur in many Itaian and Spanish didects, the
Ascrearaising isaso acase. However, Veneto presents an intriguing variation. Not only do high
post-tonic vowels regularly cause raising of stressed mid vowels, they also may cause raising of
pretonic mid vowels. The variable outcomes in Veneto are schematized in (4). In the maximal
extension pattern, [+high] spreads from an unstressed vowel to al possible preceding syllables,
while in the stress-targeted case [+high] spreading arrests at the stressed syllable.

(4) a. Maximal extension pattern b. Stress-targeted pattern
G OO GO0
[+ﬁ\i§Lh] [+r;i£h]

The maximal extension pattern mirrors acommon result in harmonies controlled by vowels in a
strong position, such as the root-initial syllable: harmony propagates through al possible syllables
in the word. Certain — but not all — harmonies of this kind are also suggested to be perceptudly
motivated. For example, Kaun (1995) argues that round harmony accomplishes the durational
extension of avowel property that is difficult to identify. The upshot is that at least two strategies
exist by which perceptualy threatened vowel contrasts can be improved in harmony: maximized
duration in the word and extension to coincide with a stressed syllable — Veneto calls upon both.

Returning to question (3i) raised above, | argue that vowels in weak positions trigger harmony
as motivated by their diminished perceptibility, a perceptua disadvantage that is, at least in part, a



positional consequence. In the analysis developed here, | suggest that the grammatica imperative
for thiskind of harmony consists of formal constraints operating over perceptually weak structure.
In the case of stress-targeted harmony, such structure must be licensed by membership in a
position of prosodic strength; in the maxima extension result, constraints requiring that weak
structure spread throughout the word hold sway.

In Veneto height harmony, the requirement that [+high] in a post-tonic vowel be affiliated with
astressed syllable isresolved by [+high] spreading from the unstressed vowel; however, it could
in principle also be satisfied by spreading of [-high] from a stressed syllable to a high unstressed
vowel. This is the problem raised by question (3ii). | propose that preservation of the vowel
quality in weak position over that of the stressed syllable in Veneto is determined by interactive
markedness factors. Specifically, an dternative resolution in which the mid character of the
stressed vowel overrides the post-tonic vowel would result in unstressed vowel lowering. This
outcome is prevented because it conflicts with a preference for minimized sonority in unstressed
gyllables in the language. Precedence of the stressed vowel is therefore blocked by avoidance of
certain marked structure with control by the weak vowel as the emergent resullt.

In addition to being triggered by vowels in weak positions, Veneto height harmony is restricted
to high vowels, which are inherently perceptually weak. The perceptua disadvantage for
unstressed high vowels exists under circumstances of a high/mid contrast. In such cases, there is
less opportunity for perception of a distinctive height feature in a high vowel than in a mid one,
because of the high vowel’ s shorter duration and lower amplitude. Nevertheless, under conditions
of neutralization of vowel quality in an unstressed position, high vowels are often unmarked
because of their lesser prominence (Crosswhite 1999). As a consequence, other patterns involving
unstressed vowels are attested that show resolutions involving neutralization of the mid/high
contrast, often accomplished by raising. The broader range of patterns arising from the perceptua
difficulty of weak vowels are explored here.

The account is couched in Optimality Theory (Prince & Smolensky 1993). In building upon the
notion of ranked and violable constraints, this framework is well-suited to characterize the results
for Veneto height harmony and extend them to crosslinguistic considerations. This bears on

guestion (3iii), for which this work arrives at two central findings. First, the role of the stressed



gyllable in stress-targeted harmony cannot be attributed to positional faithfulness constraints
(Beckman 1997, 1998), since the underlying stressed vowel quality is not faithfully preserved.
Positiona licensing or markedness constraints (Zoll 1996, 1997, 1998), which require the
coincidence of marked structure — in this case perceptually marked — with a strong position are
essential to characterize this pattern. Second, despite the lack of activity of positiona faithfulness
here, this account does not deny the constraints that express the prioritization of strong positions in
harmonies issuing from a strong location, such as stressed syllable faithfulness or morphological
root faithfulness. Rather such constraints are dominated in the hierarchy with the result that they
are not decisivein the patterns under scrutiny.

This paper is organized as follows. In 82 the facts of height harmony in Veneto dialects are laid
out. 83 explores the phonetic grounding for such patterns and situates them in the context of other
vowel harmonies driven by perceptual weakness. The stress-targeted pattern is shown to expand
previous typologies by providing a case where perceptua improvement is accomplished via
affiliation with a prosodically strong position rather than maximized extension. 84 centers on the
formal analysis of Veneto height harmony. A licensing-based account is developed for the stress-
targeted outcome, and a spreading constraint is proposed to be active in cases where maximal
extension is observed. The control by the unstressed syllable at the cost of the origina stressed
vowel height is aso dedt with here. | turn to next matters of empirical breadth: 85 considers
metaphony in other Romance dialects, and 86 discusses extensions to other vowel patterns. In 87 |

consider two alternative approaches, and 88 presents the conclusion.

2. Metaphony in Central Veneto and Grado

Veneto Itdian refers to the group of northern Italian dialects spoken in the Veneto region and
the idand of Grado. Metaphony is observed only in certain regions of Veneto. It occurs
predominantly in the central variety spoken in the contiguous provinces of Padova, Rovigo, and
Vicenza and bordering areas of the province of Verona. In addition, the diaect spoken on the
idand of Grado, located in the Friuli region, is grouped with the Venetan diaects by many
scholars, because it shows close ties with them. The Grado diaect exhibits a robust metaphony
like that of central Veneto. Metaphony in Veneto is a phenomenon often associated with “rural”

gpeech; it is not generally found in large cities, such as Venice.



The present study focuses on the aggressive form of metaphony found in the central group and
Grado (some speakers show weaker, more variable effects). The data and description for centra
Veneto are drawn from Rizzi (1989), Belloni (1991), Maiden (1991), Marcato & Ursini (1998)
and Brunélli (2000, 2001), as well as the author’s consultation with a native speaker who learned
the Venetan dialect near the VicenzalVVerona border. The Grado data are drawn from Ascoli (1898),
Battisti (1914), Rohlfs (1966), Cortelazzo (1978), Rosamani (1990), and Maiden (1991). Other
work that discusses Veneto metaphony includes Calabrese (1988, 1998) and Kaze (1989).

Venetan didects have the seven vowel inventory shown in (5), matching that of Standard
Italian. Following Calabrese (1988, 1998) | assume that an [ATR] contrast holds among mid
vowels with same tongue advancement and that the three heights notated on the left are determined
by combinations of the features[high] and [low]. Asin Standard Italian, only five of these vowel
qualities surface in unstressed position: /e, of raise to [e, 0] when unstressed. In post-tonic

syllables, theinventory isreduced to [i, e, a o] (Maiden 1991:153).

(5) Front Back
High i u +ATR
Mid e 0 +ATR
€ ) -ATR
Low a -ATR

The basic metaphony pattern of central Veneto and Grado is as follows: stressed /e, of raise to
[i, u] when followed by a high vowel. In these diaects, /i/ congtitutes the only high suffix vowel,
and /u/ is absent in triggering contexts. The data in (6) show raising in centra Veneto. As seen
here, raising occurs when the trigger is final and the target is in the penultimate syllable or it may
take place between a penultimate trigger and antepenultimate target.” Stress typically falls on one of
the last three syllables (excluding clitics). In (6i) a final vowel induces raising of a stressed vowel
in the antepenult and a so an intervening unstressed vowel in the penult, revealing that the initiating
trigger and its stressed target are not regularly restricted to adjacent syllables.® Observe that
metaphony does not uniquely affect root vowels; stressed inflectional vowels may also be raised,
asin (6b-e). In addition, post-tonic stem vowelsin central Veneto are capable of initiating stressed
gyllable raising (6f, ). Therefore, triggers are not restricted solely to suffix vowels. Forms marked
as ‘aternate’ represent dternate pronunciations available for those speakers in the region who

show variable metaphony, i.e. speakers who produce both raised and unraised forms.



(6)

Central Veneto
Mid/null post-tonic

blv-0

b. g-[€-va

(cf. gavéva, Venezia)

fas-[€]-a

kant-[€]-se
kals-[€]t-0

g. m[d]v-0
h. sk[d]It-0

[6]rden-0
[6]v-0

kant[O]r

High post-tonic
b[i]v-i ‘drink (1sg/2sg)’

‘had (3sg/1pl impf. ind)’
(cf. alternate g[ €] vimo, contraction of gavévimo)
‘did (1sg/1pl impf. ind)’

(cf. alternate fad €] vimo)

g-[i]-vi-mo

fas-[i]-vi-mo

kant-[i]-si-mo ‘sing (1sg/1pl impf. subj.)’
kals-[i]t-i ‘sock (m sg/pl)’

(/-et-/ (dim.), lexicalized in thisform)
v[i]ndit-a ‘sale, shop (f sg)’

(cf. dternate v €] ndita)

m[U]v-i ‘move (1sg/2sg)’
sk[U]It-i ‘listen (1sg/2sg)’
[U]rdin-i ‘order (1sg/2sg)’

[U]v-i ‘egg (m sg/pl)’
kant[]r-i ‘choir singer (m sg/pl)’
glam(b)i-o ‘elbow (m sg)’

(cf. dternate g[ 6] m(b)io)

Thedatain (7) exemplifies stressed vowel raising in Grado. Like centra Veneto, raising may

affect a stressed penult or antepenult, and an intervening unstressed penult is also raised (79, 0).

Raising of an antepenult conditioned by a high penultimate vowel is seenin (7], p).

(7)

o @

o

Grado

Mid/null post-tonic
m[€é]t-o0

r[é]nd-e

kr[é]-e

V[€]r-o

n[é]gr-o

High post-tonic

m{i]t-i ‘put (1sg/2sg)’
r[i]nd-i ‘return (3sg/2sg)’
Kr[i]-i ‘believe (3sg/2sg)’
V[i]r-i ‘true (m sg/pl)’
n[i]gr-i ‘negro (m sg/pl)’



f. t[énp-o t[i]np-i ‘time (m sg/pl)’

g. [énfen-e [(Infin-i “shin (m sg/pl)’

h. r[é]mp-o r[almp-i ‘break (1sg/2sg)’

i. r[é]so r[d]s-i ‘red (m sg/pl)’

. qajrif-o ‘mouse (m sg)’
(cf. alternate § O] ri/0)

k. gd]rd-o qujrd-i ‘deaf (m sg/pl)’

[. t[6]nd-0 t[a]nd-i ‘round (m sg/pl)’

m. fi[Q]r fi[a]r-i ‘flower (m sg/pl)’

n. am[qr am[u]r-i ‘love (m sg/pl)’

0. [[6]ven-e flajvin-i ‘young man (m sg/pl)’

p. m[U]nig-a ‘nun (f sg)’

(cf. Trieste: moniga, Std. Italian: monaca)

In the canonical pattern of Romance metaphony, raising extends only as far as the stressed
vowel (see, e.g., Maiden 1991), asin the Ascrea dialect in 81. However, in Veneto Italian, it is
variable whether pretonic mid vowels raise as well. The variability is observed within and across
words and within and across speakers. The data in (8-9) show stress-targeted harmony in which
raising terminates at the stressed syllable and mid vowels preceding the stress are unaffected.

(8 Centra Veneto

Mid/null post-tonic High post-tonic
a. b[ev-ése b[e]v-i-s ‘drink (1sg/2sg impf. subj.)’
b. trasm[€é]t-0 trasm[e]t-i-v-i ‘transmit (1sg) / transmitted, was

transmitting (2sg impf. ind.)’

c. b[o]ton b[o]tan-i ‘button (m sg/pl)’
d. k[o]ntént-o k[o]ntint-i ‘contented (m sg/pl)’
9 Grado
Mid/null post-tonic High post-tonic
a. b[e|n[e]dét-o b[e]n[€]dit-i ‘blessed (m sg/pl)’
b. migt[€]rids-0 mist[e]rids-i ‘mysterious (m sg/pl)’



—

g.
h. [o]d[o]rés-0

n[e]véd-o

. p[e]n6n

t[o]rn-é-v-o

m[o]rés-o0

k[o]ntént-o0

alb[o]r-ét-o

n[e]vad-i
p[e]nuan-i

t[o]rn-i-v-i

m[o]rus-i
k[o]ntint-i
[o]d[o]rUs-i
ablo]r-it-i

‘nephew (m sg/pl)’

‘trunk of cut tree (m sg/pl)’
‘returned, was returning (1sg/2sg
impf. ind.)’

‘lover (m sg/pl)’

‘contented (m sg/pl)’

‘odorous (m sg/pl)’

‘tree (m sg/pl dim.)’

By contrast, the datain (10-11) show that the height harmony has the capacity to raise not only

the stressed vowel, but aso pretonic mid vowels. Observe in (11g) that the raised pretonic mid

vowel may be separated from the stressed syllable by an intervening /i/. The pretonic raising is a

pattern where maximal extension is operative. Comparison of raised formsin (9f) vs. (11d), which

contain the same syllable structure and underlying vowel sequence, suggests that the variable

occurrence of pretonic raising does not have a phonologica basis. In central Veneto, pretonic /o/

shows a greater tendency to raise than /e/, but variability is nevertheless found with both vowels.

(10)

Central Veneto
Mid/null post-tonic

gelnt-é-se

b. m[o]v-é&se

k[o]nf[6]nd-0

. tlo]s-ét-0

arg[o]mént-o

b[o]ton

Grado

Mid/null post-tonic
dle]fénd-e

b. plghséa

High post-tonic
gi]nt-i-si-mo
m[u]v-i-s
k[u]nf[u]nd-i-vi

tlu]s-it-i
arg[u]mint-i

b[u]tdn-i

High post-tonic
dli]find-i

pli]ns-i-v-i

‘feel, hear (1sg/1pl impf. subj.)’
‘move (1sg/2sg impf. subj.)’
‘confuse (1sg) / confused, was
confusing (2sg impf. ind.)’

‘kid (m sg/pl dim.)’

‘argument (m sg/pl)’

‘button (m sg/pl)’

‘defend (3sg/2sg)’
‘thought/was thinking (3sg/2sg
impf. ind.)’



c. pr[ejsént-e pr[i]sint-i ‘present (m sg/pl)’
d. d[o]lor dfu]lar-i ‘sorrow (m sg/pl)
e. [o]ndr [u]ndr-i “honor (m sg/pl)’
f. m[o]jmént-o mlulmint-i ‘moment (m sg/pl)’
g. glo]dimént-o glu]dimint-i ‘pleasure (m sg/pl)

That the variability occurs within individual speakers is confirmed by the author’s consultant
on central Venetan and poems by Biagio Marin written in the Grado variety which show both
structures, exx: m[u]numinti ‘monument (m pl)’, cf. m[ojnuménto (m sg); Jintiminti ‘feeling,
sense (m pl)’, cf. ge]lntiménto (m sg); vs. spl[e]nduri ‘splendor (m pl)’, cf. Std. Italian splendori;
rispl[e]ndinti ‘resplendent (m pl)’ cf. Std. Italian risplendenti (Marin 1985).

In central Veneto, /al blocks metaphony and pretonic raising, as in (12). Ascoli (1898) reports
the Grado form: [povariti] ‘the poor people (dim.)’, in which the absence of pretonic raising is
suggestive that /a/ aso functions as ablocker in the Grado dialect. No examples were found in the
Grado sources where /&l intervened between post-tonic /i/ and stressed /e, o/.

(12) Centrd Veneto

a. la(v)or-av-a la(v)[O]r-av-i ‘worked, was working (1sg/2sg)’
*la(v)[U]ravi

b. p[o](v)ar-ét-0 p[o](V)ar-it-i ‘the poor people (dim.)’
*plu]variti

Although in some Romance dialects, pretonic raising may be initiated by a high stressed vowel
(e.g. in Servigliano Itdian; see 81), that is not the case in Veneto, as shown in (13-14). Pretonic
vowels are generdly affected only under circumstances of raising triggered by a post-tonic
unstressed vowel, i.e. in metaphony configurations.*

(13) Centrd Veneto

a. mlo]v-i ‘move (2pl)’ cf. m[U]v-i (2sg)
b. kr[e]ld-i ‘believe (1pl)’

c. dleldig-o ‘untie (1sg)’

d. v[o]-i ‘will (1ply

e. K[o]lp-ir ‘to hit’

f. [o]b[€]dis-0 ‘| obey (1sg)’



(14) Grado

a. inv[elrid-e ‘become numb (2pl)’
b. I[e]vris-o ‘young hare (m sg)’

c. nev[elri ‘storm (m sg)’

d. rev[eltin ‘forecourt (m sg)’

e. sp[o]nt-it-0 ‘pointed (M sg)’

f. verdo]lin ‘type of bird (m sg)’

The data in (15-18) complete the configurations where height harmony does not occur in
Veneto. First, as seen in (15-16), the targets are limited to mid [+ATR] vowels only. The [-ATR]
vowels/e, o, & are not affected by a post-tonic high vowel.

(15) Centrd Veneto

a. V[EJtf-i ‘old man (m pl)’ cf. v[€]tf-o (m sg)
b. t[3]k-i ‘piece(mpl)’
c. glat-i ‘cat (mpl)’

(16) Grado
a. b[g]l-i ‘beautiful (m pl)’ cf. b[€]l-0 (m sg)
b. m[3]rt-i ‘dead (m pl)’
c. st[a)z-i ‘cellar, storage room (m pl)’

The datain (17-18) confirm that height harmony in Veneto is strictly raising triggered by a high
vowel. Nonhigh post-tonic vowels do not affect the height of the stressed vowel:
(17) Centra Veneto

a. fin-[i]-s-o ‘end (1sg)’

b. sc[d]r-o ‘dark (m sg)’

c. fin-[i]-sa ‘end (3sg pres. subj.)’
d. b[U]x-a ‘hole (f sg)’

e. b[€v-a ‘drink (1sg pres. subj.)’
f. odt-o ‘cat (M sg)’

(18) Grado
a. f[i]dz-0 ‘child (m sg)’
b. r[u]l-o ‘roller (m sg)’

10



c. mant[i]n-a ‘morning (f sg)’
d. man-[U]s-a ‘hand (f sg dim.)’
e. mor[d]s-a ‘lover (f sg)’

f. gr[dm-o ‘poor (m sg)’

To summarize, in centra Veneto and Grado, post-tonic high vowels cause raising of stressed
/e, ol to [i, u]: thisisthe stress-targeted harmony pattern. In addition, there is a pattern of maximal
extension, i.e. raising of stressed and pretonic [e, o], which occurs only variably.

Before closing this section, let us consider the possible role of morphology in Veneto
metaphony. By way of perspective, Dyck (1995:10) observes the label ‘metaphony’ has been
applied to various phenomena, including ‘&) an incipient phonetic process, b) historic residue, and
) a productive, synchronic process'. It is the latter with which we are concerned here. In many
Italian dialects, such productive metaphonic processes are restricted to specific morphological
categories. Maden (1991) addresses this issue, arguing that phonetic/phonologica and
morphological conditioning are simultaneously operative in metaphonic patterns which occur with
only certain morphological structures containing post-tonic high vowels. With respect to
phonological conditioning, a substantial base of theoreticad work agrees that productive,
synchronic metaphony phenomena in Itaian diadects are assmilatory in nature (see, e.g.,
crosslinguistic studies by Calabrese 1988, 1998, Kaze 1989, 1991 and Dyck 1995).

Maiden (1991) observes that for didects in which /i/ is the only post-tonic high vowel,
metaphony is most commonly witnessed within the verba conjugation in the second person
inflectiona forms that contain /i/. In the declensional system, metaphony occurs in the structures
marked with an /-i/ suffix: these are the masculine plura and the plurd of ‘class 2' forms that do
not formally distinguish gender marking. (Such forms have the suffix [-€] in the singular and [-i]
inthe plural.) In VVeneto, metaphony is clearly productive across these structures, i.e. in the plural
nominal and adjectival inflections and the second person verbal inflections when the suffix contains
an unstressed high vowel. There are no other number/gender suffixesin the declensional system of
Veneto that contain a high vowel. However, Grado and central Veneto nomina forms show that a
stem vowel is capable of producing raising (see 6f, |, 7j, p). Furthermore, as seen in the centra

Veneto formsin (6b-d, 10a), the one additional suffix group within the regular verba conjugation

11



that presents a potential environment for metaphony — the first person plura inflections that contain
post-tonic high vowels —is also capable of triggering raising. Thisindicates that aggressive Veneto
metaphony is not limited solely to inflections with which metaphony is traditionally associated.
Indeed, it may apply regardless of the trigger’s stem/suffix status. Nevertheless, Maiden (1991)
and others have argued that a treatment in sound structure is also warranted for those dialects in
which metaphony is productive in certain categories only. See Maiden (1991) for discussion of the
additional morphological conditioning for those varieties that display such restrictions.

3. Situating Veneto Height Harmony in the Typology of Vowel Harmony

3.1 Phonetic Grounding

A central claim of thiswork isthat the functional origins of Veneto metaphony lie in improving
the perceptibility of a distinctive height property which is perceptualy difficult. The nature of the
perceptua disadvantage is detailed below in this section. Metaphony accomplishes improved
perceptibility by extending the height feature to overlap multiple syllables, including the stressed
gyllable. In the proposal devel oped here, the phonetic motivation does not represent an intention on
the speaker’s part but rather it exerts influence on language change and shapes certain synchronic
phonological processes through phonetically-grounded constraints. The notion that metaphony has
a perceptual grounding connects to research on certain vowel harmonies involving maximal
extension for which it isargued that perceptua difficulty of the spreading feature drives harmony.
Kaun (1995, to appear) elaborates this approach for round harmony. Additional work includes
Suomi (1983) on palatal harmony, Steriade (1994, 1995) on nonperiphera harmony, and Jménez
(1998) on RTR dependent color systemsin Vaencian Catdan (note also Flemming 1995). Stress-
targeted height harmony, such asthat in Veneto, augments previous typologies of vowel harmony
driven by perceptua weakness in two ways. it provides a case where (i) the trigger must
asymmetrically belong to a prosodically weak position, and (ii) the improvement is achieved by
membership in aprosodically strong syllable rather than maximal duration.

Let us turn to the evidence that metaphonic height assmilation is grounded in improving
perceptual weakness. Consider first the character of the triggers. They are unstressed high vowels,
which present a perceptibility problem inherent to their featural composition. High vowels are well

known to be lower in amplitude than other vowels. In addition, they tend to be shorter in duration

12



than nonhigh vowels (e.g. Meyer 1903, House & Fairbanks 1953, Wells 1962), although most
experimental studies on this point thus far have centered on English. Metaphonic triggers are aso
disadvantaged prosodically. (See Mgors 1998 for some related observations.) They reside in an
unstressed syllable, a site of diminished prominence. It has been securely established that
unstressed vowels in Italian are shorter than their stressed counterparts (D’ Imperio & Rosenthall
1999). Furthermore, unstressed syllables tend to be reduced in amplitude, and they lack a salient
pitch contour. Post-tonic syllables also show evidence of phonological weakness that exceeds that
of pretonic syllablesin Italian dialects, aswill be discussed in 84.1.1.

The comparative weakness of unstressed vowels in general gave rise to various neutraizing
processes that occurred in Italian’s historical development. For example, the contrast between /e, of
vs. /e, o/ in Lain (often described as a length contrast) was one of severa diachronic
neutralizations that took place in unstressed position in Italian (Grandgent 1927). In the present day
language, this neutralization produces aternations under stress shift. In addition, deletion of media
unstressed vowels was common (see 86). In cases where intertonic unstressed vowels were
retained, their quality was often neutralized via reduction to [i] (but [€] before [r]; Grandgent
1927:55). These historical changes serve to minimize the occurrence of vocdic contrasts when
expressed solely in unstressed position. It falls to the grammar to determine which particular
changes or alternations that accomplish this take place. Metaphony also achieves this outcome, but
with the effect of favoring the contrast that originated in the unstressed syllable. It improves
exposure for the unstressed vowel height feature as follows. In extending to the stressed syllable,
the feature becomes affiliated with a vocalic position that has increased duration and increased
amplitude. Duration of the feature is also increased by its continuation across more than one
gyllable.

A crosslinguistic implicationa hierarchy lends support to a perceptual motivation. Maiden
(1987, 1991) observes that if closed stressed syllables are targeted in metaphony, open syllables
aretoo. Italian vowels are documented to be longer in open syllables than in closed ones (Maiden
1991, D’Imperio & Rosenthall 1999, D’Imperio 2000). | interpret the implicationa hierarchy as
signaling that metaphony phenomena are senditive to the relative degrees of perceptual exposure

that different structures will accomplish. In some metaphony patterns, the range of prosodic targets
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may be narrowed to seek only those that achieve exposure above a minimum threshold.”

Another consideration concerns the contrastiveness of the spreading feature. In her study of
round harmony, Kaun (1995:vii) points out that ‘harmony serves to extend the duration of
phonetic information which is phonologicaly important (i.e. distinctive), but which is transmitted
by means of relatively subtle acoustic cues’. The singular activity of distinctive properties in
harmony is demonstrated in certain cases of metaphony. Vowels for which [+high] is a distinctive
feature are seen to asymmetrically trigger harmony, while high vowels that are not contrastively so
may remain inactive. Dyck (1995) makes this point. A key finding of her crossdiaecta and
crosslinguistic study of metaphony is that phoneticaly high vowels trigger metaphony only under
circumstances of ahigh/mid contrast in suffixes.

Consider the vowel inventory in (19) for inflections (desinences) in the metaphonizing Lena
and Aller dialects of the central Asturias region of Spain (Dyck 1995:50-52). The underlying
inventory in (19a) contains a mid front vowel phoneme but lacks a robust high front counterpart.
Asdepicted in (19b), the phoneme /e/ isresultingly realized with arange of vowel qualities from [i]
to [€]. On the other hand, a genuine contrast exists between the high and mid back vowels /u/ and
/ol. The present-day inventory structure resulted from a neutralization of a weak contrast between
/il and /el. (Dyck 1995:50 notes that archaic /i/ desinences exist, which are of margina status.) On
a comparative note, Ibero-Romance presented fewer instances of fina unstressed /i/ than Italo-
Romance, becauseit utilized different formations for nominal plurals and verbal 2sg forms. On the
other hand, Asturian maintained the contrast between final unstressed /u/ vs /o/, which was lost in
Standard Spanish and Standard Italian (Neira 1991).

(19) a. Underlying desinential vowels b. Phonetic realization

. :
a a
Significantly, only the high back vowel triggers metaphony in the Lena and Aller diaects. Even
when redlized as high, the front vowel remains strictly inert with respect to initiating raising.
Interpreted in the light of Kaun’s observation, the perceptibility of [+high] in /u/ is uniquey
promoted because it is distinctive in this segment. Critical to thisinsight isDyck’s (1995) treatment

of contrasts relativized to their position, i.e. the dialects in question have a phoneme inventory for
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stems and a reduced one for inflections.®

Dyck (1995) argues that a mirror-image example occurs in Calvello Italian, a Lucanian dialect.
Dyck posits an underlying desinentid inventory of /i, e, a, (0), (u)/, where the u/o contrast is
obsolete (cf. Kaze 1989). Word-final unstressed vowels are reduced to schwa; however,
alternations support an underlying inventory consisting of four full vowels. Dyck argues that while
/il triggers phonological metaphony, the underlying vowel that is sometimes phonetically realized
as[u] does not. Again, the contrastive [+high] specification isthe one that instigates raising.”’

In sum, the evidence surveyed above supports a functional basis for metaphony in improving
perceptibility of height features. Under thisview, in Veneto, part of the burden for recognizing the
quality of a post-tonic high vowel is extended to the stressed vowel. This shows some pardlels to
cases of displacement of a phonological contrast. A vowel length aternation in Friulian, a
Romance variety of northeastern Italy, presents an example. As discussed by Huade (1990), a
vowel length distinction that appearsin final stressed syllables closed by an obstruent corresponds
to an underlying voicing contrast in obstruents, which is neutralized in fina position. The data in
(20) show that vowels which are long before afinal devoiced obstruent are short in other contexts.

(20)  Friulian

Long vowel Short vowel

a. lof [6ve ‘wolf (m/f)’

b. rut rude ‘pure (m/f)’

c. bonori:f bonorive ‘early-rising (m/f)’
d. skorsat skorséde ‘ chased away (m/f)’
e. lak lagiine ‘|ake/lagoon’

f. naf naviga ‘ship/to navigate

In addition, in the context of voicing neutralization, vowel length has the capacity to distinguish
words: exx. [kas] ‘case (M)’ vs. [kas] ‘bodice (m)'.

In historica terms, Hualde argues that the following evolution took place in Friulian: [CVT]
vs. [CVD] > [CVT] vs. [CV:D] > [CVT] vs. [CV:T], i.e. lengthening of a stressed vowel before a
final voiced obstruent occurred then devoicing of word-fina obstruents. Hence, the voicing

contrast that existed between fina obstruents shifted to vowel length. As the synchronic
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aternations show, the contrast shift isaso activein the present day language, analyzed by Hualde
asakind of compensatory lengthening process triggered by devoicing (cf. Lubowicz 2003). Like
Veneto metaphony, this process results in the expression of a contrast in a Site other than where it
originated. In Veneto the contrast remains in its original location as well, where it is weakly
perceptible, while in Friulian, the contrast is fully neutralized in its originating position.

The Francavilla Fontana Itdian didect that Calabrese (1985, 1988) calls northern Salentino
presents a case where metaphony has developed into a synchronic shift of height contrast from one
site to another. In this dialect, underlying high vowels trigger metaphony but mid vowels that are
regularly raised to high in unstressed syllables do not (Calabrese 1985), exx. /pareti/ > [pariti],
but /parete/ - [paréti] ‘wall (pl/sg)’; /creti/ > [criti], but /crete/ - [créti] ‘believe (2sg/3sg)’. This
interaction between metaphony and vowel reduction could be analyzed as a case of phonological
opacity, as Calabrese proposes.® A treatment of this kind is likewise applicable for cases of
phonological metaphony in diaects that neutralize unstressed vowels to schwa but show stressed

vowel raising before the schwas deriving from high vowels (Maiden 1991).

3.2 The Typology of Harmony Driven by Perceptually Weak Triggers
Metaphony adds a new category to the typology of vowel harmony motivated by perceptual
weakness of the trigger. Consider the typologica breakdown in (21).
(21) Vowe harmony motivated by perceptua weakness of trigger
i. Maximal extension patterns
a. Round harmony, e.g. in Altaic languages (Kaun 1995).
b. Paata harmony, e.g. in Uralic and Altaic languages (Suomi 1983).
c. Color harmony (RTR dependent) in Vaencian Catalan (Jiménez 1998).°
d. Nonperipheral harmony, e.g. in Lamba (Steriade 1995).*°
e. Height harmony in Veneto (variable pattern).
ii. Stress-targeted patterns
a. Canonica pattern of metaphony (height harmony) in Romance, e.g. in Ascrea
Italian (Fanti 1938-1940), Pasiego Spanish (Penny 1969, Hualde 1989).
b. Height harmony in Veneto (variable pattern).
The Veneto pattern of pretonic raising adds a height-raising harmony to the other well-
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established cases of maxima extension harmony. Among the examples in this category, Veneto is
the only one for which the position of the trigger vowel is regularly weak, namely, an unstressed
syllable (usually an affix). The typical cases of round and paatal harmony are controlled by a root
gyllable, usually root-initial, a position widely recognized as privileged (Steriade 1994, Kaun
1995, Beckman 1997). Often, but not always, these syllables are stressed in such languages. The
trigger in Vaencian Catalan is a stressed vowel, and in Lamba, it isaroot or stem vowel.

A raising harmony in Pasiego Spanish shows some apparent smilarities to the Veneto maximal
extension pattern. Metaphony raises stressed mid vowels in the context of a fina high vowel, ex.
Ikesu/ > [KisU] ‘cheese’ (capital |etters symbolize centralized vowels).** Of interest is that raising
persists to mid vowels that precede the stress, asin /el korderu/ = [l kUrdirU] ‘the lamb’ (Penny
1969, Huade 1989). However, Huade argues that the process of pretonic vowel raising is
independent from metaphony in the language; it is triggered by stressed vowels. This is supported
by the occurrence of pretonic vowel raising in the absence of metaphony, ex. [koxer€] / [kuxiria] ‘I
will/would take’ (contrast Veneto examplesin (13-14)).*2

The stress-targeted cases in (21) congtitute a second, new category in the typology. Ascrea
Italian and Pasiego Spanish are examples of the canonica Romance metaphony pattern, and the
Veneto raising that terminates at the stressed syllable also falls under this classification.
Nevertheless, the range of vocaic patterns involving a weak trigger and strong target are not
limited to metaphony alone; some further cases are outlined in 86. The maximal extension patterns
and the stress-targeted patterns share a common result: they improve exposure of a perceptualy
threatened property. However, they differ in their emphasis of resolution. The former pattern-type
maximizes duration of the property in the word, without singling out a positional target, while the
latter extends the property to aposition that is particularly favorable for augmenting perceptibility.

VVowel harmony motivated by perceptua weakness of the trigger does not exhaust the range of
patterns. The larger typology of vowel harmony encompasses cases whose origin, historically or
synchronically, is suggested to lie in coarticulation, i.e. the am of maximizing vowel-to-vowel
coarticulation in the word and/or the perceptua result of vowel-to-vowel coarticulatory overlap
(Majors 1998, Beddor et al. 2001, Beddor et al. 2002; note also Boyce 1988, Ohala 1994, Steriade
1994, Manuel 1999, Kaun to appear). Patterns rooted in perceptual weakness of the trigger will be
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identifiable by an asymmetry: perceptually difficult vowels will initiste harmony but not
perceptually strong ones. On the other hand, harmonies that are asymmetricaly triggered by
vowelsin aposition of prosodic strength —i.e. where the relevant feature(s) are contrastive in both
prosodically strong and prosodicaly weak positions, but only the prosodicaly strong vowels
initiate harmony — cannot be attributed to a perceptuad threat. Magors (1998) argues that
coarticulatory influence from the stressed syllable is the operative factor in such cases.

Still other harmonies show no trigger asymmetry or sensitivity to prosody: both principles of
coarticulation and perceptual extension may be active here. In this regard, it is important to note
that improvements along the lines of coarticulation or perceptibility are by no means mutually
exclusve (for related observations see Cole & Kisseberth 1994, Steriade 1994). Coarticulatory
motivated harmony also accomplishes durational extension, and harmony motivated by perceptual
weakness of the trigger also achieves vowel-to-vowel coarticulation across a sequence of syllables.
The chief motivation in many instances can nevertheless be distinguished.

In Romance metaphony, coarticulatory effects might play aminor role. A study of Italian NVtV/
sequences by Farnetani et al. (1985:97-98) finds that from among [i, a, u], the vowe [i] has the
strongest vowel-to-vowel coarticulatory influence. Crosdinguistically [i] also tends to show the
weakest coarticulatory effects from other vowels (Beddor et al. 2001, Beddor et al. 2002, and
citations therein). These specia coarticulatory properties of [i] might be a contributing factor in its
tendency to participate in triggering metaphony; however, they cannot be the principal motivation
for metaphony patterns. First, in numerous dialects [u] also triggers metaphony (e.g. Ascrea in
(2)), and in the Lena and Aller dialects, [u] is the only trigger (see (19)). Second, a halmark of
metaphony is that the trigger is unstressed. It has been shown that unstressed vowels undergo
more vowel-to-vowel coarticulation than stressed ones, and this has been demonstrated to hold of
the vowel /i/ (see Mgors 1998 and references therein). Hence a coarticulatory driven harmony
should not single out unstressed (high) vowels as triggers. On the other hand, a perceptualy
driven view of metaphony predicts there will not be a harmony triggered by unstressed vowels in
which low /a/, a vowel with comparatively strong perceptual cues, initiates harmony, while /i, u/
do not.*® Thisis true of Romance and also appears consistent with the wider range of weak-trigger

patterns across languages, as discussed in 85 and §6.
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4. Analysis of Veneto Metaphony

| interpret the phonetic factors described in the previous section as supplying the functional
origins and motivation for the formal phonological constraints that drive vowel harmony. | assume
amodel of phonology that includes constraints informed by phonetic factors but that stands apart
from phonetics as an autonomous grammatica component. This model corresponds to that
described by Howe & Pulleyblank (2001), and it is implicit in a range of research on phonetically
grounded phonology building upon proposals by Archangdi & Pulleyblank (1994). | turn now to
developing a forma analysis of height harmony in Veneto, incorporating its basis in perceptua
difficulty. The account is formalized in the framework of Optimaity Theory (OT; Prince &
Smolensky 1993). (On modeling functional grounding within Con, the set of universal constraints,
see Hayes 1999 and Smith 2002). In this section, | focus chiefly on height harmony that terminates
a the stressed syllable. This pattern receives attention since it is new within the typology of
harmony driven by perceptua weakness of the trigger. The maximal extension pattern is addressed
subsequently, but in less detail, along with the variation that exists between these patterns.

4.1 The Stress-targeted Pattern
4.1.1 The Imperative for Stress-targeted Harmony
| propose that the grammatical need for perceptually marked structure to have membership in a
prosodically strong position isinstantiated in terms of positiona licensing constraints, also known
as positional markedness constraints. | begin by introducing the statement of licensing and then go
on to motivate this particular approach for stress-targeted harmony in Veneto.
The genera schema for prosodic licensing constraints grounded in perceptual weakness is
givenin (22) (adapted from Zoll 1996, 1998):**
(22) LICENSE(F, S-Pos): ‘Feature [F] is licensed by association to strong position S.’
Let: i. fbeanoccurrenceof feature[F] in an output O (optional restrictions: (a) fislimited
to a specification that is perceptually difficult, (b) f belongsto a prosodically weak
position, (c) f occursin a perceptualy difficult feature combination),
ii. sbeastructura element (e.g. o, 1, Segment root) belonging to perceptually strong

position Sin O,
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iii. and sdf mean that s dominatesf.
Then, (Vf) (3s)[sdf].
Simply put, LICENSE(F, S-Pos) requires that a feature be affiliated with a perceptually strong
position. Licensing constraints of this type may specifically operate over features that are inherently
perceptually difficult (e.g. [+high]), that belong to prosodically weak positions (e.g. unstressed),
or that occur in combination with another feature that renders it perceptually subtle. An example of
thelatter is[Round] in [-high] vowels, which requires licensing by association to the strong root-
initial syllablein Classical Mongolian (Walker 2001, see also Kaun 1995). Also, in some Romance
dialects certain features in high vowels besides [+high] aone require licensing by association with
a stressed syllable, as discussed in later sections. The increased sdlience of a stressed syllable
qualifies it as a perceptually strong position, and hence as a potentia licensor (for wider ranging
discussion of the basisfor linguistic positional privilege, see Steriade 1994, 1995, Beckman 1997,
1998, Zoll 1996, 1997, Alber 2001, Smith 2002, among others).
The particular constraint needed for stress-targeted height harmony in Veneto is as follows:
(23) LICENSE([+high]post-tonic, G):
[+high] in apost-tonic syllable must be associated with a stressed syllable.

A licensing constraint operating over [+high] only will serve our purposes for Veneto. A unified
treatment encompassing Veneto together with those Italian and Spanish diaects which require
licensing of additional height featuresis outlined in 85. Although we have seen that the contrastive
status of the feature can impact its need to be licensed, thiswill not be crucial in the case of Veneto.
| return to the the issue of contrastivity in §8.

The assessment of the licensing constraint in relation to two structures is considered in (24). It
is obeyed in (24a), because [+high] in a post-tonic syllable also has an association to a stressed
syllable. On the other hand, licensing for [+high] is violated in (24b). Observe that under this
formulation of licensing, the feature [+high] must actually be multiply linked across the trigger and

target syllables.
(24) a. Licensng: satisfied b. Licensing: violated
bivi beéevi
N 1 1
[+high] [-high][+high]
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The post-tonic condition in (23) is plausibly arestriction of type (b) in (22i). Its underpinnings
liein work by Maiden (1995), who argues that post-tonic syllables compose a prosodic domain in
Italian dialects. Evidence points to post-tonic syllables being the phonologically weakest positions.
Significantly, post-tonic vowels participate in various neutralizing and/or effacing phenomena to
the exclusion of stressed and pretonic syllables. Examples of processes which affect post-tonic
vowels only include vowel reduction in Southern Lucanian, vowel neutralization in the Lazio
diaect of Sant’ Oreste, vowel (and consonant) deletion in central Italian vocatives, and vowel copy
harmony in Servigliano Italian. Furthermore, in northern Salentino, rounding and backness
harmony operates strictly among post-tonic vowels (Sluyters 1988). It is conceivable that the
separate patterning of post-tonic syllablesin Italian hasa basis in phonetic weakness that stands in
contrast to pretonic syllables. This kind of correlation has been identified elsewhere in Romance.
Crosswhite (1999, to appear) discusses arelation between ‘extreme vowel reduction in post-tonic
gyllables of Brazilian Portuguese and shorter syllable duration in this context. (Crosswhite
analyzes the post-tonic syllablesin phonologica terms as containing nonmoraic vowels.) Whether
asymmetriesin post-tonic vs. pretonic syllables in Italian dialects have a smilar grounding or are
rooted in more abstract constructs remains for further research.

An alternative imaginable restriction to consider for [+high] in the licensing constraint is that it
belong to a suffix. A suffix restriction is simply not tenable for Veneto, in which stem vowels are
capable of triggering metaphony (exx. central Veneto: [gumbio] ‘elbow, (m sg)’, Grado: [mUnigo]
‘nun (f sg)’). Even apart from these data, it is not a satisfactory substitute for the post-tonic domain
in Italian dialects on both explanatory grounds and crossdialectal considerations. The first point of
comparison goes to the licensing constraint’s phonetic motivation. Post-tonic syllables are
unstressed; hence, vowels in these positions show aregular paucity of perceptua cues. By way of
contrast, suffix syllablesin Italian dialects may be either unstressed or stressed, and thereby lack a
uniform prosodic weakness (exx. centra Veneto: [mov-i] ‘move (2pl pres. subj.)’ vs. [gét-i] ‘cat
(mpl)"). Although suffixes as a class qualify as morphologically weak, it does not generaize that
morphological dependentsfail to license [+high]. Stressed vowels — whether they belong to a root
or an affix — serve asthe target of height harmony (exx. Grado: /met-i/ - [miti] ‘put (2sg)’, /abor-
et-i/ > [alboriti] ‘tree (m pl dim.)’). Furthermore, from a crossdialectal viewpoint, the post-tonic
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domain cannot be equated with suffix material for the phenomenathat Maiden (1995) discusses. In
Servigliano some suffixes are stressed and some post-tonic syllables contain stem vowels (Nibert
1998). Nevertheless, vowel copy harmony operates strictly in post-tonic syllables, regardless of
their morphological affiliation. Another approach in which the post-tonic restriction is replaced by a
condition limiting harmony to ametrical foot also presents drawbacks, as will be discussed in §7.

A pivotal clam of this research is that the licensing approach is not only successful but aso
crucia to characterize strong targets in harmony. An dternative positional faithfulness analysis
proves an inadequate substitute (see aso Maors 1998, Zoll 1998). The kind of positional
faithfulness constraint that would be expected for harmony sensitive to a stressed syllable is given
in (25) (Beckman 1998, Mgjors 1998):

(25) IDENT-G-10(high)

A segment in a stressed syllable in the output and its correspondent in the input must
have identical specificationsfor [high].

The constraint in (25) cannot characterize stressed syllables as the target of spreading because
stressed syllables in this role are potentialy unfaithful. In order to illustrate this point, let us
suppose that a spreading constraint for [+high] were driving height harmony, and it were ranked in
between IDENT-G-10(high) and its nonpositional counterpart, asin (26). The input considered here
is /bev-i/. Candidate (a) is the attested form, but it is not selected by this constraint hierarchy
because the stressed vowel is unfaithful. The faithful candidate, in (b), or the candidate with
spreading from the stressed vowel to the affix, in (c), are both more harmonic with respect to
positional faith. With this particular ranking, candidate (c) is predicted to be optima — the wrong
result for Veneto. Importantly, no re-ranking of this constraint set will select (a). This is indicative
that positional faith cannot be what underlies the special status of stressed syllables in metaphony.

(26) Positional faithfulnessis inadequate for strong target positions
‘0" marks attested form, ‘®’ marks form wrongly selected by tableau.

/bev-i/ IDENT-G(high) | SPREAD(+high) IDENT(high)
a. [0 bivi *1 *

b.  beévi *

C.® béve *

It should be acknowledged that although positional faithfulness does not assist in characterizing
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stressed syllable targets, this does not stand as evidence against a role for prosodically determined
positiona faithfulness within phonological theory. The activity of positional faithfulness sensitive
to prosodic prominence is well-documented (e.g. Beckman 1998, Féry 1998, Magors 1998,
Lombardi 1999, Curtin 2001). In vowel harmony initiated by a position of prosodic advantage,

positional faithfulness constraints are often essential to characterize the trigger. Furthermore,
severa analysesthat utilize positional licensing/markedness constraints also call upon some kind of
positional faith, either prosodically determined or morphologically sensitive (e.g. Ringen & Vago
1998, Zoll 1998, Baassa 2000). The metaphony case contributes to defining the scope of

phenomenawhose roots lie in positional markedness in contrast to positional faithfulness.

4.1.2 The Licensing Account

| turn now to the rankings for stresstargeted harmony in Veneto. Recal the principa
phenomenon: post-tonic high vowels cause raising of /e, o/ to [i, u] in stressed syllables, exx.
central Veneto: /bev-i/ - [bivi] ‘drink (2pl)’, Grado: /moros-i/ = [mordsi] ‘lover (m pl)'.

The first aspect of the harmony to be addressed is that licensng for [+high] produces
aternations in the stressed syllable. This is indicative that the licensing constraint outranks the
stressed syllable faithfulness constraint in (25), and also nonpositional IDENT-1O(high), which
demands that correspondent segments (in any position) have identical specifications for [high]
(McCarthy & Prince 1995). The ranking is exemplified in (27). Candidate (a), which licenses
[+high] of the final vowel is selected over the faithful candidate in (b), in which there is no height
harmony. (The sub-optimality of another candidate [béve] is addressed presently below.)

(27) Lic(+high) >> IDENT-G-10(high), IDENT-10(high)

/bev-i/ Lic(+high) IDENT-G(high) ; IDENT(high)
a 0 _bivi * i *
b.  bévi *1 |

The next point for the analysisis that harmony terminates a the stressed syllable. This follows
from the licensing approach, as shown in (28). The optimal output, in (a), spreads [+high] only as
far asthe stressed syllable, satisfying the licensing constraint. The aternative in (b), which spreads
to the pretonic syllable as well, aso satisfies licensing, but it incurs a gratuitous faithfulness

violation. Candidate (c), in which [+high] failsto spread at all, isruled out by alicensing violation.
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(28) Pretonic vowels are not affected

/moros-i/ Lic(+high) IDENT-G(high) | IDENT(high)
a [0 morusi * ' *

b. murds * ! x|

C. morés *| i

Next let usfocus on the problem of why stressed vowel raising occurs rather than unstressed
vowel lowering. Aswill be spelled out below, | propose that thisis a consequence of avoidance of
the marked structure that would result from unstressed vowel lowering.

The ranking thus far is silent on which vowel controls assimilation, i.e. whether satisfaction of
licensing is accomplished by spreading from the stressed vowel or the unstressed one. If the
decision wereto fall to morphologically based faithfulness, lowering of an unstressed affix vowe
would generaly be predicted more harmonic, given the plausibly universal ranking of root faith
over affix faith (McCarthy & Prince 1994). This is illustrated in (29). Candidates (a) and (b) both
obey licensing but differ in the vowel that controls spreading. If IDENT-1O(high)root >> IDENT-
O(high)affix was decisive in the Veneto forms, then (b) would incorrectly be predicted optimal.

(29) Lic(+high) >> IDENT-1O(high)rt >> IDENT-10(high)Af

/bev-i/ Lic(+high) [ IDENT(high)rt | IDENT(high)af
a. [J bivi *|

b. ® béve *

C.  bévi *1

This problem could conceivably be resolved by ranking affix faithfulness over root faithfulness
for [high] in Veneto. However, since affix-to-affix metaphony also occurs as well as stem vowel-
to-stem vowel metaphony, this move would not regularly restrict control to the unstressed vowel.
In addition, the implications of ranking affix faith over root faith are undesirable on crosslinguistic
and functiona grounds. Extensive crosslinguistic evidence supports the universal prioritization of
root faith (McCarthy & Prince 1994, Urbanczyk 1996, Beckman 1997, Alderete 2001, among
others). Furthermore, from a functiona perspective, the fixed ranking expresses the widdy
accepted generaization that lexical content is more essential than inflection.™

From the wider consideration of lexica recoverability, it is worth questioning whether
metaphony in Veneto truly has the capacity to override distinctions between roots. The centra
Veneto verbsin (30), distinguished exclusively by amid/high contrast in the stressed vowel, verify
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thisisindeed the case: metaphony neutralizesthe lexical contrast.
(30) a. ségar ‘to mow (wheat)’
seg-o/teseg-i 2 [sigi] ‘mow (1sg/2sy)’
b. sigar ‘toshout, to cry out’
sig-o/ te sig-i “shout, cry out (1sg/2sg)’

Another possibility to consider is whether the cases of affix control could be achieved by
avoidance of inflectional merger, i.e. whether affix vowel lowering would regularly neutralize with
another inflection. This conjectureis not borne out: metaphony occurs even where suffix lowering
would not produce neutralization in the paradigm, as shown by the central Veneto formsin (31).

(31) a. /mov-e-v-i/ > [muvivi] “‘move (2pl impf.ind.)’ *movéve

(No -e-v-e imperfective structure)
b. /bev-i=to/ - [bivito] ‘drink (2pl pres. interrog.)’ *béveto
(No -e=to interrogative structure)

Two other imaginable approaches can aso be dismissed. First, postiona faithfulness
constraints have been effectively employed to characterize vowel harmony triggers that regularly
occur in strong positions; however, that approach is not applicable here. While word-final syllables
might be attributed a special status by virtue of their edge status (see 84.2), nonfina post-tonic
gyllables are not a privileged position. Nevertheless, vowels in both positions are capable of
triggering harmony (exx. central Veneto: [bivi] ‘drink (2sg)’, [givimo] ‘had (1pl impf. ind.)’). An
dternative that stipulates regressive spreading of [+high] aso fails. A congtraint such as
SPREAD(+high)-Left evaluates output configurations only. Hence it will fail to discriminate
between candidates (29a) [bivi] and (29b) [béve]. In (29a), left-spreading is satisfied via [+high]
linking to all vowels, whilein (29b) it is vacuously obeyed.

The proposal | will advocate employs a rather different strategy: unstressed high vowels
control harmony as an epiphenomenon of general constraints on phonological well-formedness in
the system. The specific well-formedness constraints relevant here are those mandating prominence
reduction, i.e. ‘the weak get weaker’ (Prince & Smolensky 1993, Kenstowicz 1996, Crosswhite
1999). Crosswhite suggests a scale of constraints for vowels belonging to unstressed syllables,
givenin (32). These constraints are stated as * Unstressed/V by Crosswhite; inclusion of = follows

Prince (2001).'° ‘Son’ stands for sonority.
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(32) *G&/Son=a>>*G/Son=g,0 >> *G/Son=e,0 >> *G/Son=i,u
Crosswhite's hierarchy crosses two phonetically grounded scales: an accentual prominence scale
that rates stressed syllables as more prominent than unstressed and a vocalic prominence scale for
which sonority positively correlates with prominence. Hence, *G&/Son=a, which forbids low
vowels in unstressed syllables, will be active in a grammar that weakly minimizes vocalic
prominencein unstressed contexts, while * G/Son=i,u, which forbids even the least sonorous full
vowelsin unstressed syllables, will be active in grammars with extreme prominence minimization.

The prominence reduction constraint scale in (32) performs two important functions in Veneto:
it drives unstressed vowel raising and it blocks unstressed vowel lowering. First, with regard to
the former, recall that unstressed /e, o/ raise to [e, 0]. Thisis illustrated by the aternations in (33)
(Zamboni 1977).

(33) a. sgra ‘shut, close (1sg pres. subj.)’ serar ‘to shut, close’

b. mbea ‘let go (3sg pres.)’ moear ‘tolet go’
Crosswhite (to appear) observes that this form of reduction arises from situating IDENT-IO(ATR)
below *G/Son=¢,o: the raising occurs to better satisfy the prominence reduction scale within the
limits of altering an [ATR] specification only.*’

The prominence reduction scale is applicable to the problem of preventing unstressed vowel
lowering in Veneto height harmony, because it reveals that in prominence based terms, mid vowels
are more marked than high ones in unstressed syllables. Nevertheless, from the viewpoint of
perceptibility of adistinctive height feature, high vowels are more marked in an unstressed syllable
(as expressed in the licensing constraint). Both of these considerations are best resolved with
respect to the unstressed syllable by spreading [+high] from an unstressed vowel. This ameliorates
perceptibility of the distinctive [+high] feature and minimizes prominence in the unstressed syllable
at the cost of stressed syllable faithfulness. Other possible resolutions without spreading from the
unstressed syllable sacrifice on one front or the other. For example, the mid/high contrast in
unstressed position could be neutralized. Means of achieving this include across-the-board raising
of unstressed mid vowels, which minimizes unstressed syllable prominence, or spread of height
features from the stressed syllable, which fails to minimize unstressed syllable prominence but

helps to maximize coarticulation across syllables. Alternatively, the mid/high contrast could be

26



preserved despite weak perceptibility, in which case high and mid vowels would remain in
unstressed syllables without spreading or reduction.

Veneto displays spreading from a high unstressed syllable, revealing both a need to satisfy
licensing for [+high] and a dispreference for unstressed nonhigh vowels. Although unstressed
nonhigh vowels are tolerated in Veneto when their mid quality is underlying, structuresthat contain

unstressed mid vowels derived from high vowels are avoided. Building on Lubowicz (2002), |

posit that the avoidance of derived marked structureis an effect of local conjunction of markedness
and faithfulness constraints (local conjunction is after Smolensky 1993, 1997; on loca conjunction
of markedness and faith see also Bakovi¢ 2000, 1t0 & Mester 2003)."® The relevant loca
conjunctionisgivenin (34).

(34 *S/Sonze,0 &, IDENT-10(high):

If a segment violates * 5/Son=e,0, it must not violate IDENT-1O(high), and vice versa.
Theloca conjunction will be violated by nonhigh vowels in the output whose correspondents were
[+high] in the input: such segments will incur violations of both IDENT(high) and * 6/Son=e,0. The
local conjunction will, however, be satisfied by nonhigh vowels that are underlyingly [-high].
Hence, mappings such as /i/ = [€] and /u/ = [0] in unstressed syllables will incur a mark with
respect to the conjunction, but mappings such as/e, o/ - [e, 0] and /e, o/ = [i, u] will obey it.

In order to achieve the metaphonic pattern of raising, the local conjunction and licensing
constraint must together dominate stressed syllable faithfulness and root faithfulness. The ranking
isillustrated in (35), which presents the same candidates asin (29). Candidate (c) is ruled out by a
violation of licensing. The loca conjunction now eiminates the formerly problematic candidate in
(b), which spreads [-high] from the stressed syllable to the unstressed one. The optimal output is
(@), which spreads [+high] from the unstressed vowel at the cost of positional faithfulness.

(35) *6/Son=e,0 &I IDENT-10(high), Lic(+high) >> IDENT-lé-IO(high), IDENT-10(high)Root

[bev-i/ *G5/Son=€,0 &I i LiC IDENT- ' IDENT IDENT
IDENT(hi) | (+high) S(high) 1+ (high)re (high)af

a [ bivi ! * ) *

b. beve *1 ! : *

C. bévi 1 *| \

The principal claims of the account of Veneto stress-targeted height harmony are encapsulated
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in (35). Spreading in this system is driven by licensing sensitive to perceptua markedness,
specificaly, perceptualy difficult height features in a weak position require membership in a
stressed syllable. The capitulation of the stressed vowel in favor of the unstressed one is
determined by prominence based markedness, i.e. an dternative resolution of licensing in which
the stressed vowel height prevails is blocked by sonority minimization in unstressed syllables.
Finally, positional faithfulness, prosodic and morphological, does not determine the pattern. This
is a conseguence of the domination of positional faith by licensing and the local conjunction.

The ranked and violable nature of optimality-theoretic constraints makes available the
reconciliation of harmonies whose trigger is regulated by markedness factors, such as Veneto
metaphony, versus other harmonies in which faithfulness to a strong position determines the
trigger. In Veneto, positional faithfulness is dominated in the hierarchy, leaving control to well-
formedness constraints. The universa generdizations expressed by positional faithfulness
constraints thus remain intact but are not decisive in thislanguage.

Before closing this section, | briefly address some additional details of the Veneto stress-
targeted height harmony. First, metaphony affects only [+ATR] vowels. the [-ATR] vowels /g, o,
a do not raise. | attribute this to the combined effect of faithfulness to [ATR] specifications, i.e.
IDENT-IO(ATR), and avoidance of high [-ATR] vowels, expressed by the constraint *[+high,
-ATR] (Calabrese 1988, Archangei & Pulleyblank 1994). These constraints together outrank
licensing to prevent [-ATR] vowels from being targeted in metaphony, as shown in (36).

(36) IDENT-IO(ATR), *[+high, -ATR] >> LIc(+high)

/bel-i/ IDENT(ATR)E *[+high, -ATR] | Lic(+high)
a [ béli \ *

b. il : *1

c. hili * | !

Since the licensing constraint cannot be satisfied by [+high] linking to a stressed [-ATR]
vowel, and it dominates IDENT-10O(high), something further is needed to prevent post-tonic /i/ from
lowering to [€] in these configurations (i.e. /beli/ = [béli], *[bel€]). Thisis resolved by ranking
the local conjunction over the licensing constraint, i.e. *&/Sonze,0 &1 IDENT-IO(high) >>
Lic(+high), which blocks lowering of the high vowel.

It has been established that /al functions as a blocker for metaphony and pretonic raising in

28



centrd Veneto. This can be handled straightforwardly by strict enforcement of a NO-GAP
congtraint on feature linkage (e.g. Archangdli & Pulleyblank 1994, Pulleyblank 1996, Walker
1998, Ni Chiosain & Padgett 2001). It has been suggested by Ni Chiosain & Padgett (2001) that
gapped structures are universally ill-formed, i.e. they are not included among the set of structures
produced by Gen. (Possible approaches to transparent segments under a theory that uniformly
respects NO-GAP are mentioned in 85.)

Finally, let us return to the issue of vowel reduction. It was established above that in order to
obtain theraising of /e, o/ to [e, 0] in unstressed syllables, * 5/Son=¢,o0 dominates IDENT-IO(ATR)
in Veneto. Since IDENT(ATR) in turn dominates Lic(+high), which in turn dominates
IDENT(high), it follows from trangitivity that * 5/Son=¢,o also outranks IDENT(high). This raises
the twofold question of what prevents/e, of from raising all the way to [i, u] in unstressed syllables
and what prevents /a from raising a all. The former is accomplished by locating * 6/Son=e,0
below IDENT(high). By interleaving IDENT(high) and IDENT(ATR) between *G&/Son=e,0 and
*&/Son=e,0, mid [-ATR] vowelswill only raiseto mid [+ATR], asillustrated in (37).

(37) *6/Son=¢,0 >> IDENT(ATR), IDENT(high) >> *G/Son=€,0

[serar/ *5/Son=e,o | IDENT(ATR) | IDENT(high) | *&/Son=e,0
a. [0 serar * *

b.  sirar * *|

C.  serér *1 *

Thelack of reduction-induced raising of /& is achieved by ranking IDENT-1O(low) over *G/Son=a,
*G5/Son=g,0. A ranking diagram for Veneto stress-targeted harmony is givenin (38).
(38) Ranking summary for stress-targeted harmony in Veneto

IDENT-IO(low)  *G/Son=e,0 &1 IDENT-1O(high)  *[+high, -ATR]

*5/Son=¢,0, * 5/Son=a

IDENT-IO(ATR)
L1CENSE([+high]post-tonic, G)

| DEN|T-I O(high) IDENT-G-10(high) IDENT-10(high)Root

*&/Son=e,0 IDENT-1O(high)Affix
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4.2 The Maximal Extension Pattern

| now address the additional rankings needed to obtain the maxima extension pattern that
occurs as a variable dternative. This is needed for cases in which a post-tonic high vowel causes
raising not only of a stressed vowel but of pretonic mid vowels too, exx. central Veneto: /sent-e-Si-
mo/ > [sintismo] ‘fedl, hear (1pl impf. subj.)’, /mov-e-si/ > [muvisi] ‘move (2sg impf. subj.)’;
Grado: /defend-i/ - [difindi] ‘defend (2sg)’, /godiment-i/ = [gudimint-i] ‘ pleasure (m pl)’.

As discussed in 83, phonologica strategies to improve perceptibility may be prosodically
centered, as in the stress-targeted pattern, or focused on maximized duration, as in the maximal
extension pattern. Following Kaun (1995), | assume that trigger conditions on spreading
constraints may single out perceptually marked properties. As she discusses, constraints extending
the domain of a perceptually marked feature in the word are geared towards improving the
likelihood that the listener will perceive a subtle featural contrast. The constraint that drives
maximal spreading in Veneto is given in (39). Like licensing, the spreading constraint singles out
astriggers vowels that are high and unstressed. Moreover, they occur in the weakest of unstressed
domainsin the language, i.e. they are post-tonic. In contrast to licensing, the spreading constraint
seeksto take full advantage of the vocdic positions in the word by requiring affiliation with al of
them rather than with a particular site of prosodic strength (Kaun 1995, among others).**

(399 SPREAD(+high)-if-post-tonic:

[+high] associated with a post-tonic vowel must be associated with every vowe in the
word.

A congtraint requiring initid syllable licensing for [+high] could not be substituted, since
pretonic mid vowels are raised even if spreading does not extend to the initid syllable, under
circumstances of alow initial vowel, ex. central Veneto: /argoment-i/ = [arguminti] ‘argument (m
pl)’. Furthermore, a constraint without the post-tonic restriction would not be adequate, because it
erroneously predicts that high vowels outside of post-tonic syllables could trigger raising, which is
not the case, exx. central Veneto:[ obediso] ‘| obey (1sg)’, Grado: [godiménto] * pleasure (m sg)’.

In order for the spreading constraint to be visibly active, it must dominate IDENT-10(high), as
shown in (40). In this example, the input contains a mid vowel in the syllable that will receive

stress and amid vowel in the preceding syllable as well. The optimal output, in (a), raises both mid

30



vowels, satisfying SPREAD(+high) and violating IDENT(high) twice. A competing candidate in (b),
which raises only the stressed vowel, is ruled out by its violation of spreading, and candidate (c),
in which no raising takes place, is likewise eliminated by its failure to obey spreading.

(40) SPREAD(+high)-if-post-tonic >> IDENT-1O(high)

/dolori/ SPREAD(+hi)-if-post-tonic|  IDENT(high)
a O dullri *x

b. dol Uri *| *

C. dol 6ri * %

The genera pardlels between the spreading and stress-targeted patterns are indicative that for
cases of maxima spreading, SPREAD(+high) is dominated by the same constraints as licensing,
i.e. itissituated below * 5/Son=e,0 & IDENT-10O(high), IDENT-IO(ATR) and *[+high, -ATR] (see
(38)). This ensures the post-tonic high vowel does not undergo lowering and guarantees the lack
of participation of [-ATR] vowels.

The increased tendency for pretonic /o/ (versus/ef) to raisein central Veneto might have a basis
in articulatory difficulty. Kaun's (1995) survey of rounding harmony finds support for a constraint
*RoLo, which prohibits round nonhigh vowels. Kaun argues that the avoidance of such vowels
stems from an antagonism between a lower jaw position and a lip rounding gesture. *RoLO will
penaize [0] but not [€], and it plausibly interacts with the maximal spreading phenomena of central
Veneto to favor raising of the former. However, for reasons of space, the present analysis focuses
on the undifferentiated raising of both mid vowels, asin Grado.

The maximal spreading pattern is strictly regressive, ex. centra Veneto: [sintismo] ‘feel, hear
(1pl impf. subj.)’. Thisis also true of the stress-targeted harmony, but in that case, regressivity
follows from the licensing constraint operating over vowels in the post-tonic domain. The
spreading constraint in (39) is stated without directionality. A conceivable means of obtaining the
regressivity would be to impose a left-directional restriction on spreading. However, given severa
researchers finding that directionality in vowel harmony follows from other properties of the
system, such as positional prominence and morphologica structure (e.g. Kaun 1995, Steriade
1995, Beckman 1997, Bakovi¢ 2000, Waker 2001; note also Padgett 1995), | speculate that
faithfulness to the word-final syllable might instead be what prevents spreading from the penult to

the final vowel.?°
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Although asymmetries in edge-based faithfulness often favor word beginnings (Beckman
1997, Casali 1997, Nelson 2003), evidence for faithfulness to word endings has recently accrued
(Hyman 1998, Petrova et al. 2000, Curtin 2001, Krdmer 2001; note also Steriade 1993, Barnes
2003). The specia phonological status of final syllablesis seen in various ways across languages,
such as showing more contrasts, resisting neutraization and resisting deletion. Its origins are
suggested to be psycholinguistic and/or phonetic in nature (e.g. Petrova et al. 2000, Smith 2002,
Steriade 1993). Although phonologica fina privilege often correlates with enhanced phonetic
prominence, thisis not always so (Barnes 2001, 2003). Barnes (2001) cites Gidabal, a Bandjalang
diaect (Australian), which shows evidence of phonological strength in its final vowels together
with reduced prominence in final position. Likewise, in Veneto, the phonologica strength of the
final syllable stands despiteits lack of metrical prominence. This suggests a possible source in this
position’s psycholinguistic importance. It is worth noting that evidence for privileged faithfulness
for thefina syllable is also seen in the history of Italian, which systematically retained vowels of
final syllablesinits evolution from Latin (Grandgent 1927:46).

| turn now to the variability in harmony patterns witnessed in Veneto. The critical analytica
generadizations are as follows. First, within the dialects showing height harmony, spreading is
regularly in accordance with the requirements of the stress-targeted pattern — it sometimes exceeds
these requirements, but it never undershoots. This suggests that the ranking of the licensing
constraint depicted in (38), which drives the stress-targeted pattern, holds constant. By contrast,
the maxima extension pattern is variably obeyed. As shown in (40) above, maxima extension
harmony results from ranking SPREAD(+high) over IDENT(high), more specifically, from ranking
SPREAD(+high) at the same location as LiIC(+high). The maxima extension harmony produced by
this ranking is consistent with the sustained precedence of licensing over faithfulness for [high],
though it does not necessitate it.* If the ranking of SPREAD(+high) and IDENT(high) were
reversed, and the hierarchy remained otherwise unaltered, then the stress-targeted pattern alone
would emerge. Accordingly, | posit that the pattern variability arises solely through different
ranking outcomes for SPREAD(+high) and IDENT(high), as sketched in (41).

(41) a. Stress-targeted harmony: IDENT(high) >> SPREAD(+high)

b. Maximal extension harmony: SPREAD(+high) >> IDENT(high)
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Such variable ranking can be accomplished via constraints that are probabilistically ranked
according to assigned ranking values (Boersma 1998, Hayes & MacEachern 1998, Zuraw 2000,
Curtin 2001).?* When one constraint has a considerably higher ranking value than another, it will
effectively aways dominate: this is the case for the stress-targeted rankings. However, when two
congtraints have relatively close ranking values, their ranking with respect to each other will vary. |
propose that this represents the situation for SPREAD(+high) and IDENT(high). The different
outcomes under the two rankings are demonstrated in (42). As shown here, the licensing constraint
is assumed to regularly dominate IDENT(high) to enforce stress-targeted harmony.

(42i) Maximal extension harmony: SPREAD(+high) >> IDENT(high)

/botoni/ Lic(+high) | SPREAD(+hi)-if-post-tonic| | DENT(high)

a 0 butlni ! *E

b. botuni ! * *

C. botoni *(1) . *(1)*

(42ii) Stress-targeted harmony: IDENT(high) >> SPREAD(+high)

/botoni/ Lic(+high) IDENT(high) |SPREAD(+hi)-if-post-tonic
a__ butdni **1

b. 0 botdni * *

c. _ botoni *| *x

5. Stress-sensitive Harmony in Other Romance Dialects

5.1 Metaphony Across Dialects

A wider typological perspective must encompass other metaphony patterns attested in western
Romance. | focus first on Italian diaects. Veneto metaphony raises only /e, of/; however, many
cases of metaphony also affect stressed mid [-ATR] vowels. The outcome for these vowels varies
by dialect, as illustrated in (43). In the southern Umbro dialect, mid [-ATR] vowels are raised to
mid [+ATR] in metaphonic configurations, in the Pugliese dialect, al mid vowels raise to high,
and in Calvello, diphthongization occurs (datain (a-b) from Calabrese 1988, (c) from Kaze 1991).
The targeting of mid [-ATR] vowels also occurred historically in centrd Veneto, e.g. sixteenth
century Padovano presented forms such as bello/bieggi, morto/muorti (Zamboni 1977:40).

(43) a. Southern Umbro b. Pugliese
Unraised Raised Unraised Raised
vérde virdi ‘green (sg/pl)’ kjéna kjinu “full (f/my’
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réssa rassu ‘red (f/m)’ moffa muffu ‘soft (f/m)’

tféka tféku ‘blind (f/m)’ péte piti ‘foot (sg/pl)’

njva névu ‘new (f/my’ grissa grassu  ‘big (f/m)'*
c. Cavdlo

Unraised Raised

mése misi “month (sg/pl)’

kavréne kavrani  ‘carbon (sg/pl)’

pére piéri ‘foot (sg/pl)’

mdvo mwovi  ‘move (1sg/2sg)’

Inafew Itdian didects, [-ATR] /d is also raised, most commonly becoming [€] or something
close to it. This occurs in southern Romagna (Maiden 1991:131). The Teramo didect of the
Abruzzo region shows an extreme case wherein al vowels become high in metaphony: among the
[-ATR] vowels/e, al raise to [i] and /o/ raisesto [u] (Maiden 1991:167).

Mogt analysts agree that the effects on [-ATR] vowels involve height assmilation (cf. Cole
1998). Let us consider how the licensing approach extends to these cases. | hypothesize that in
such systems, dl height features of post-tonic high vowels ([+high], [tATR], [-low]) require
licensing. | express the constraint here as LICENSE(height). For the sake of uniformity, the same
constraint could also be deemed active in Veneto, but higher ranking IDENT(ATR) and IDENT(low)
prevent [-ATR] vowels from being affected in metaphony. At the same time, *[+high, -ATR] is
strictly enforced across patternsto block [1, u]. Each of the above varieties ranks LICENSE(height)
over IDENT(high). In Pugliese, where /e, of raise to [i, u], licensing for dl height features is aso
capable of overriding IDENT(ATR). Hence, in contrast to Veneto, LICENSE(height) dominates
IDENT(ATR) in Pugliese.

Like Pugliese, metaphony in southern Umbro has the capacity to violate IDENT(ATR), but it
shows gradua raising. After Kirchner (1996), this is accomplished by loca conjunction of faith
congtraints for height features, which moderates satisfaction of height licensing. The approach is
briefly sketched here.?* The relevant local conjunction isin (44). This constraint will be violated by
any vowel that changes its specifications for both [high] and [ATR] in the input-output mapping.



(44) IDENT-10(high) &, IDENT-IO(ATR)

If a segment violates IDENT(high), it must not violate IDENT(ATR), and vice versa.

The conjunction dominates LICENSE(height), which in turn outranks the nonconjoined height
faithfulness constraints, as shown in (45). The loca conjunction rules out candidate (c), in which
/ol = [u]. Thisconstraint is obeyed, however, in (a), in which /o/ = [0], and in (b), which is fully
faithful. Candidate (a) wins over (b), because it better obeys LICENSE(height), for which a
violation mark is shown for each unlicensed height feature: (@) violates licensing for [+high] and
(b) for both [+high] and [+ATR]. An alternative [nGvu] will be eliminated by *[+high, -ATR].

(45) IDENT(high) & IDENT(ATR) >> Lic(height) >> IDENT-IO(ATR), IDENT-1O(high)

/nov-u/ IDENT(high)&, Lic(height) [ IDENT(ATR) : IDENT(high)
IDENT(ATR) |

al névu * * :

b. ndvu x| :

c. _nlvu x| * : *

Asin Veneto, the lack of effect on /al results from IDENT(low) >> LICENSE(height). In diaects
showing /& = [i], the reverse rankings holds. This is likewise true for /& = [¢], but satisfaction
of licensing is restricted by a dominating conjunction, IDENT(low) &, IDENT(ATR), which
produces gradual raising.

In Calvello, [&, o] become diphthongs. As Caabrese (1988) suggests, diphthongization may
be regarded as driven by the constraint *[+high, -ATR] in collusion with other factors operative in
the system. In Calvello, the faithfulness conjunction, IDENT(high) &, IDENT(ATR), is dstrictly
enforced, as in southern Umbro. Licensing of al height features is nevertheless accomplished by
affiliation of [+high] with the glide portion of a diphthong when full occupation of the nucleus is
prevented. Recal that the licensing constraint requires perceptually marked structure to be
dominated by an element in a strong position. One dement of a diphthong in a strong syllable is
sufficient. Patterns where a weak vowel metathesizes into a stressed syllable to form a diphthong
with the original stressed vowel are plausibly driven by licensing too, as discussed in §6.

On a related matter, diphthongization in metaphony appears to be nonlocal. In a theory
assuming gtrict locality of feature linkage (Ni Chiosdin & Padgett 2001), this could be handled

using an analysis to transparent segments that involves phonological opacity or a treatment that
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derives the effect of seeming phonologica opacity. Possible approaches are discussed by Walker
(1998), Bakovi€ & Wilson (2000) and Sanders (2003). Determining which particular treatment is
suitable will depend on closer examination of the diaects in which diphthongization occurs. Such
approaches will also be applicable to metaphoniesin which a stressed antepenult israised by a fina
vowel across aneutral penult, asin Lena and Pasiego, discussed below.

To summarize, metaphony patterns in Italian diaects regularly raise /e, o/ to [i, u] but vary in
their influence on lower vowels. In Pugliese, southern Umbro and Calvello, where [-ATR] vowels
are affected, a licensing congtraint for height features dominates IDENT(ATR). In the latter two
dialects, alocal conjunction of faithfulness for height features dominates licensing, with the effect
in southern Umbro of gradual raising and in Calvello of gradual raising with diphthongization.

In contrast to Italian, Spanish dialects lack [ATR] in their phonemic system, yielding the tonic
vowel inventory /i, e, a 0, u/. As discussed by Huade (1989), mid vowels regularly undergo
metaphonic raising, but participation of /al varies across dialects. Metaphony in Pasiego raises mid
vowels only, as seen in (46a) vs. (46b). The data compare forms ending in /-u/ (m sg) with
counterparts ending in /-o/ (mass) or /-o5 (pl). Final unstressed /u/ is redlized as centraized [U]
and /o/ as [u] (Hualde describes the latter as open [u] or closed [0]). A separate centralization
harmony operates regressively in words. In contrast to Pasiego, metaphony in Lena additionaly
raises/al to [€], asin (47). A further detall is that raising can operate across a transparent penult:

exx. Pasiego [gwirfAnU] ‘orphan’, Lena[trwibanu] ‘beehive (m sg)’, cf. [trwébanos] (m pl).

(46) Pasiego
Unr aised Raised
a. nwéstru nwistrU “our (mass/m sg count)’
babérus bAbiruU ‘bib (m pl/m sg count)’
gordu gUrduU ‘thick (mass/m sg count)’
Taposus TApUsU ‘fox (m pl/m sg count)’
b. /blanku/ = blAnkU ‘white
Igatu/ > gAtU ‘cat’
(47) Lena
Unraised Raised
nénos ninu ‘child (m pl/sg)’
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kordéros kordiru
tsobos tsubu
kokos kuku
gatos gétu
tsamargos tsamérgu

‘lamb (m pl/sg)’

‘wolf (m pl/sg)’
‘worm (m pl/sg)’

‘cat (m pl/sg)’

‘muddy lake (m pl/sg)’

These patterns result from rankings aready motivated for certain Italian didects above.

Licensing dominates IDENT(high) to produceraising of /e, o/. In Pasiego, where only mid vowels

undergo raising, IDENT(low) outranks LICENSE(height), as in Veneto. The reverse ranking occurs

in Lena, which, like southern Romagna and Teramo, shows raising of /al too. Gradual raising in

Lenais accomplisned by IDENT(high) &, IDENT(low) dominating LICENSE(height).

The Tudanca Montafies didect shows a further variation, namely, a centralizing metaphony.

Like Pasiego, final unstressed high vowels are regularly centralized, analyzed by Hualde (1989) as

insertion of [-ATR]. As Hualde discusses, centralizing metaphony propagates [-ATR] to the

stressed syllable, a process which | posit assists in signaling the fina high vowel. All stressed

vowels participate in this harmony (48d). In instances of antepenultimate stress, intervening

vowels are also centralized (48b).

(48) Tudanca
Noncentralized Centralized
a. pinta pintU
0drdos oUrdu
séka sEkU
6hos Ohu
sekdlo sekAlU
b. antigwislmu
pOrtlkU
orEgANnU

‘cdf (f/m)’

‘left-handed (m pl/sg)’

‘dry (f/m)’

‘eye (m pl/sg)

‘to dry it (mass)/to dry him’
‘very old’

‘hall’

‘oregano’

Tudanca metaphony presents a case in which licensing dominates IDENT(ATR) but not

IDENT(high) or IDENT(low). As mentioned above, Pasiego aso shows a centralizing harmony, but

it operates throughout the entire word. Thisisthe centralizing counterpart of the maximal extension
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harmony for [+high] in Veneto.

The above patterns exemplify many of those predicted in a factoria typology involving
LICENSE(height) and its corresponding faithfulness constraints, IDENT(high)/(low)/(ATR), as
shown in (49). In addition to these rankings, a local conjunction of faithfulness is involved in
some dialects to produce gradual raising and/or diphthongization, as discussed above.

(49) Attested metaphonic patterns. Different rankings of LICENSE and IDENT

a. Midvowels/e, of raised only: IDENT(high) dominated by licensing
Veneto: IDENT(ATR), IDENT(low) >> Lic(height) >> IDENT(high)
Pasiego: IDENT(low) >> Lic(height) >> IDENT(high)

b. Centralizing metaphony: IDENT(ATR) dominated by licensing
Tudanca: IDENT(high), IDENT(low) >> LICENSE(height) >> IDENT(ATR)

c. Midvowels/e, o, €, of raised: IDENT(high)/(ATR) dominated by licensing
S. Umbro, Pugliese, Calvello: IDENT(low) >> Lic(height) >> IDENT(high),

IDENT(ATR)

d. All vowelsraised: IDENT(high)/(low) (and IDENT(ATR)) dominated by licensing
S. Romagna, Teramo: Lic(height) >> IDENT(high), IDENT(ATR), IDENT(low)
Lena: Lic(height) >> IDENT(high), IDENT(low)

A factorial typology of these constraints also predicts a ranking in which al IDENT constraints
dominate licensing. Thiswould be a pattern in which there is no metaphony, attested in languages
without height harmony. Absent here are rankingsin which IDENT(low) is dominated by licensing
but not IDENT(high) (or IDENT(ATR) in diaects for which this feature is relevant). This correlates
with Maiden’s observation that metaphony of lower vowels nearly aways implies metaphony of
higher vowels (1991:115).°> The nature of the theoretical issue here depends on whether this
implication extends beyond western Romance to height harmonies in general. This is a matter

requiring further investigation.

5.2 Stress-triggered Harmonies in Romance
In addition to metaphonies, where stressed vowel height is determined by an unstressed vowel,
there are harmonies in Romance where the stressed vowel isin control. Certain of these are driven

chiefly by improving perceptibility and others are driven primarily by coarticulation (although some
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patterns’ motivation might be ambiguous). The Canals variety of Vdencian Catalan exemplies the
former type. Unstressed /a/ becomes [€] or [o] following stressed [€] or o], respectively, as shown
in (508) (Jiménez 1998). Other vowels do not trigger harmony (50b). Corresponding forms from
Vaencia, which lacks harmony, are given for comparison. Like Italian, Vaencian varieties have a

seven vowel inventory (some dialects al'so have [9]), and /e, of occur in stressed syllables only.

(50) Canals Valéncia

a. [teral tére téra ‘land’
lafekta/  aftkte afékta ‘it affects
Ikozal kdzo kdza ‘thing’
laporta/  apdrt apirta ‘s/he brings

b. /kapal/ kapa kapa ‘cape
/mira/ mira mira ‘ghelooks
{Auna/ Adna Atna “moon’
Iperal péra ‘pear
Itota/ tota ‘al (f sg)y

Jménez (1998) analyzes this as spreading of color features from mid [-ATR] vowelsto [-ATR]
vowels ([-ATR] is[RTR] for Jiménez). He argues the harmony improves perceptibility of marked
[e, o]. Thus, like metaphony, this harmony has perceptualy weak triggers. Here, the weakness
liesstrictly in featural content, not prosodic position. Because weak [¢, o] occur contrastively only
under stress, it is stressed vowels that trigger harmony. This is a case where feature combinations
with weak perceptibility are licensed by affiliation to stressed syllables and an imperative to
maximize extension of perceptually difficult features (i.e. a SPREAD constraint) drives harmony. In
contrast to stress-targeted metaphony, the post-tonic vowel capitulates in this pattern.

Certain other Romance dialects show stress-triggered harmony that appears rooted primarily in
this position’ s strength. As mentioned earlier, stressed high vowels in Servigliano cause raising of
pretonic mid vowels, ex. [kummunikimo] ‘we communicate’, cf [kommoneka] ‘to communicate’.
Thetriggers asymmetric strength is evident in the failure of pretonic high vowels' to cause raising,
ex. [predika] ‘to preach’. Pasiego shows a similar harmony, discussed in 83.2. In these cases, the

operative constraint requires spreading of features that belong to the stressed syllable, motivated by
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this position’ s strong coarticulatory influence (Majors 1998, see also Ringen & Heindmaki 1999).
We have seen that height harmonies in Romance can also affect tenseness. Canadian French
presents alaxing harmony triggered by stressed vowels. As seen in (51), pretonic high vowels in
open syllables (optionally) becomelax following alax vowel in afina syllable, which is stressed
(Walker 1984, Dumas 1987, Baronian 2001). The fina vowels in these data have undergone an
obligatory laxing process affecting high vowelsin final syllables closed by certain consonants.
(51) Canadian French

Jtribyn/ tribyn ‘tribune’
[skrypyl/ skrypyl  ‘scruples
Imyzik/ myzik ~ ‘music’
/sukup/ sukdp ‘saucer’

/kutym/ kutsym  ‘tradition’

The Canadian French vowel inventory is much richer than that of Italian or Spanish dialects,
consisting of [i, i1, y, e, e, €, o, &, €, e, a, a;, ai, 9, 3, ai, o, oi, 0! u, w] (Baronian 2001).
Neverthless, like Tudanca centralization, the laxing harmony can be trested as involving spreading
of [-ATR]. However, in contrast to Tudanca's stress-targeted metaphony, laxing harmony in
Canadian French is not licensing driven, but rather it is amenable to treatment in terms of a
constraint requiring that [-ATR] spread from a stressed syllable.

To sum up, this section has provided an overview of height harmonies in western Romance
involving licensing and/or stress. In metaphony patterns, where the stressed syllable is targeted,
perceptually based licensing in the stressed position is the harmony imperative. On the other hand,
in certain stress-triggered patterns a coarticulatorily based spreading constraint from stressed
position causes harmony. Still other harmonies involve maxima extension of features from a
perceptually weak vowel, which might be in stressed or unstressed position, depending on the
system. Further applications of licensing in vowel patterns, in Romance and elsewhere, are dedt

with in the next section.

6. Extensions to Other Vowel Patterns

Thelarger theoretica issue with which this paper is concerned is the characterization of weak
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triggersin harmony, beyond metaphonic patterns alone. On the matter of empirical breadth, | turn
to some crosslinguistic extensions of the perceptual markedness approach to harmony. | focus on
applications of licensing constraints operating over perceptually weak structure, since as discussed
in 83, stress-targeted patterns are novel within the weak-trigger typology. The vowel patterns |
examine in this section fall into two main categories: (i) ones in which a weak vowe triggers a
change in astrong position, and (ii) onesthat ater unstressed vowels. In many cases high vowels
are the sole ones that initiate a process.

Veneto metaphony presents a case where the stressed syllable serves as the target of height
harmony. The core ranking that drives this result is given in (52): a constraint demanding that
certain weak structure be licensed by affiliation with a prosodically strong syllable supercedes
stressed syllable faithfulness.

(52) LICENSE(Weak-structure, 6) >> IDENT-10-6

Theranking in (52) extends to other vowel patterns with strong prosodic targets. The case of
umlaut in Old High German, shown in (53), may be amenable to alicensing treatment (Ellis 1953).
This process has been analyzed as a vowel harmony wherein stressed back /& fronts to [€]
preceding an unstressed high front vowel or glide (e.g. Robinson 1976, Flemming 1993). As
Robinson (1976) points out, the vowel which triggers umlaut must be unstressed, ex. [kraftlih]
‘strong’ *[kréftlin] .2

(53) Old High German

Unfronted Fronted
a. féran ‘to go’ férit ‘goes
b. kdb ‘cdf’ kélbir ‘calves
c. gast ‘guest’ gésti ‘guests

A perceptua markedness account suggestsitself, paralleling that proposed for metaphony. The
feature [-back] must be licensed by membership in a stressed syllable when affiliated with a high
unstressed vocoid. The perceptua difficulty suffered in unstressed contexts and by high vowels
were discussed in 83. While the restriction to front vowels might be arbitrary, it is possible that
certain factors underlie this condition. Pulleyblank (1998) assumes that front vowels are less

sonorous than back ones in Yoruba. If this generalization carries over to Old High German, then
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[i] would be the most perceptualy vulnerable high vowel. The specid coarticulatory status of [i]
mentioned in §3.2 might also play arole. These properties would favor high, front vocalic triggers
in weak positions over triggers that are back.

The Jagaru dialect of Aimara shows a related effect. In this variety, a final unstressed vowel
triggers harmony for al featuresin the stressed vowel (Cerrén-Palomino Lopez 2003). The vowel
inventory consists of /i, a, u/ and stress is penultimate in native words. Examples include /palu-ri/
- [paliri] ‘eater’, /nuni-ja > [nunga) to cause to rinse’, /imaka-{u/ = [imkufu] ‘sewing’ (last
example shows deletion of the root fina vowel). Here again vowels in a perceptualy weak
(unstressed) position produce harmony in a prosodically strong syllable.?”

In circumstances where licensing supercedes the stressed syllable faithfulness constraint that
regulates the linear order of segments (LINEARITY; McCarthy & Prince 1995), metathesis of a
weak vowel to the stressed syllable occurs. Maiden (1987:70, n. 24) points out that metathesis of
final unstressed /i/ and a stem-final consonant occursin certain Italian dialects to form a diphthong
in the previous syllable. The consonant that most commonly participates with /i/ in the metathesis is
anasal, and in some cases where [al] is the resulting diphthong, there is monophthongization of
the resulting diphthong to [e] or [e]. Examples from northern Itdian diaects where [i] has
metathesized into a stressed syllable containing a back vowel (where metathesisis visibly apparent)
are given in (54-55) (data from Rohlfs 1966:43-44, 95). Additiona Ligurian examples from
Forner (1975a) are as follows: /bun-i/ = [bwin] ‘good (m pl)’, cf. [bun] ‘good (m sg)’; /kansun-i/
- [kangswing] ‘song (pl)’, cf. [kanstiyg] ‘song (sg)’ . Forner’s (1975b) study of the resulting
structures in the Ligurian diaects has established that they truly arise through metathesis together
with monophthongization of certain diphthongs rather than through metaphonic raising. Maiden
(1987) also confirms the independence of the effects of metathesis of final /i/ and metaphony.

(54) Liguria
a. karbuin  ‘carbon (mpl) cf. Std. Italian, carboéni
b. kepy ‘dog (m pl)’ cf. Std. Itaian, cani
C. Mmex ‘hand (m pl)’ cf. Std. Italian, méani
d. skriven ‘clerk (mpl) cf. Std. Italian, scrivani
e. toskep “Tuscan (m pl)’ cf. Std. Italian, toscani
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(55) Piedmont

a. laroin ‘thief (m pl)’ cf. Std. Itaian, ladroni
b. krastoin ‘wether (m pl)’ cf. Std. Italian, castréni
c. kan ‘dog (m pl)’ cf. Std. Italian, cani

d. draip ‘cloth (m pl)’ cf. Std. Italian, drappi

This prosodically sensitive metathesis satisfies licensing by shifting weak structure into the
stressed syllable. Patterns of this kind in severa other languages are discussed by Blevins &
Garrett (1998), under the label ‘compensatory metathesis. They too argue for a motivation
grounded in weakness of the vowel that undergoes metathesis, characterizing the phenomenon as
follows. ‘avowel a the edge of a phonologica domain undergoes phonetic weakening in quality
and duration, with compensation for this weakening by anticipatory or perseverative coarticulation
of the original vowel quality in stressed position’ (p. 527).

Thus far, we have focused on cases of licensing by strong prosodic structure which improves
perceptibility. However, psycholinguistically salient positions, such as the root-initial or word-
initial syllable also show positiond privilege effects (Beckman 1997, 1998, Casdli 1997), and
morphological roots in general can be prioritized (e.g. McCarthy & Prince 1994). In principal,
strong morphological positions could function as licensing positions for weak structure too, i.e. as
strong targets in harmony. The relevant ranking structure is given in (56).

(56) LICENSE(Weak-structure, Root/Stem constituent) >> IDENT-10-Root/Stem

Harmony in the Bantu language, Nzebi, isapossible case. In Nzebi, a latent suffix vowel /-i/,
which marks certain verb tenses, induces raising in the root vowel (Guthrie 1968, Clements 1991).
The suffix vowel is ‘latent’ in the sense that it is pronounced only in deliberate speech or when
followed by an enclitic. The other possible suffix vowel, [o], does not affect root vowel height.
Nzebi has a seven vowel inventory like that of Veneto, plus schwa in affixes. As seen in (57),
suffix /-i/ causes step-wiseraising: /al 2> [g], le, o/ = [e, 0], /e, of = [i, u]. Stems in the language
are composed of a CV C radical plus a possible extension from among [al], [on], [29], [0X]. Height
harmony targets the vowel in the CVC radical — this vowel may be short, long, or a diphthong

beginning in ahigh vowel. If an intervening schwa occurs, it is also affected.
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(57)  Nzebi

a. -bet-/bit(-) ‘to carry

b. -kolon-/kulin(-i) ‘to go down’
C. -Peed-/Peed(-i)  ‘togive

d. -niod-/niod(-i) ‘to drink’

e. -sal-/sel(-i) ‘to work

f. -kasol-/kesil(-i)  ‘totear’
The weak nature of the trigger in this case istwo-fold: the vowel is high and it belongs to an affix.
The harmony is plausibly driven by a demand that the height features of this segment be licensed
by association to a morphologically strong position, i.e. the CVC radical. For an optimality-
theoretic treatment of the gradual raising effect in Nzebi, see Kirchner (1996).

Other cases of vowel harmony exist that show properties suggesting they are driven by root or
stem licensing. In Vata (Eastern Kru), aplural suffixal [-i] causes optiona raising of stem /e, o/ to
[i, u]: exx. [jelé] / [jili ~ jeli] ‘lizard (sg/pl)’, [bovA] / [bavi ~ bovi] ‘crab (sg/pl)’ (diacritics mark
tones;, Mid-high and high tones are transcribed here with 1PA symbols for high and extra high,
respectively) (Kaye 1982). Determiner suffixes in Somali (Cushitic) induce noniterative copy
harmony in a short fina vowel of a noun stem: exx. meelo ‘places / meddha ‘the places, fare
‘key’ / furaha ‘the key’, bare ‘teacher’ / barihii ‘the teacher (remote)’ (accent marks high tone)
(Saeed 1993, Borowsky 2000). Finally, in Hungarian roundness harmony, discussed by Ringen
& Vago (1998), the feature [round] in a mid short front suffix vowel must be licensed by
association with aroot vowel or with a rounded vowel other than a short mid vowel: exx. [fil]
‘ear’ / [ful-hoZ] ‘ear (dlative)', [viz] ‘water’ / [viz-hez] ‘water (all.)’ / [viz-Unk-hoz] ‘water (1pl
poss.-all.). Kaun (1995) has pointed out that rounding contrasts are perceptudly subtle in front
and nonhigh vowels. This rounding harmony thus improves perceptibility of a weakly discernible
contrast in ashort vowel viaextension to aroot vowel or less perceptually-marked suffix vowel.

The source of control by the weak positions in the above-mentioned harmonies is an area for
further study in the context of each of their linguistic systems. Its foundation may lie in well-
formedness constraints that prevent the weak position from capitulating. Morphologica factors

may aso play arole. In each case, the relevant constraint that blocks dominance by the strong



position will outrank positional faithfulness.

It is not always the case that content in the weak position wins out over positional faithfulness.
There are patterns in which the weak position gives way. This can result in spreading from strong
to weak or neutralization of contrast in the weak position under the following generalized ranking:

(58) LICENSE(Weak-structure, Strong position), IDENT-10-Strong-position >> IDENT-10

Vowel harmony in the Dravidian language, Koya (Tyler 1969), is a candidate for treatment
under this ranking structure (cf. Mgors 1998). In Koya, dl long vowels are strong, not only by
virtue of their inherent duration, but according to Tyler (1969:32) they are also stressed. The
comparatively weak unstressed short /i, u, a show a pattern of featura dependency on the
prosodically strong positions. These vowels fully harmonize with along vowel in the following
gyllable, i.e. in this context they do not independently support vowel features. In contrast to the
strong target harmonies discussed above, the stressed position remains faithful. Examples affecting
/ul and /al are given in (59) (Tyler explicitly states that [i] is also affected in the same context).
Koyahas aten vowel inventory /i, i;, €, €, a, &, 0, o:, u, w/. Among the short vowels, /i, u/ are
weak by virtue of being high. The tendency of short /& to be redized as [9] in the mgjority of
nonfinal contexts might be the reason that it is the only nonhigh vowel affected. Following Tyler,
capital |etters are used as alomorphic cover symbols in underlying representations. The diacritic

[.] marks prepalatal segments.

(59) Koya
a. /aru-+vay#edu -> [aravayyédu]  ‘sixty-seven’
b. firatvury/ -> [iruvairy] ‘both’
C. /vanak+IT+e/ > [vaniki:te] ‘it will bend’

The hierarchy in (58) can effect the neutralization of a mid/high contrast in weak position. A
case involving vowel height is found in the Native American language, Luisefio, in which mid
vowelsraise to high in unstressed syllables (Munro & Benson 1973, Crosswhite 1999).

(60) Luisefio

Unraised Raised
a. hédi- ‘to open’ hidiki- ‘to uncover’
b. tfoka ‘to limp, be crippled’ tfukatfkal ‘limping’
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c. tfgpomkat ‘liar t{&fpumkatum ‘liars

d. pulgv ‘good’ popluvum ‘good (pl)’
The key observation isthat unstressed syllables are incapable of licensing a mid/high contrast (cf.
Crosswhite 1999, to appear). The highly ranked IDENT-G prevents satisfaction of licensng via
spreading to the stressed syllable, and the result is loss of height contrast. The sensitivity of formal
licensing constraints to contrastive propertiesis anissue to which | return in 88. Under conditions
of neutralization, it falls to markedness constraints to determine vowel height quality. In Luisefio,
the neutralized height optimizes with respect to the prominence reduction hierarchy, resulting in
across-the-board raising in unstressed syllables.

Patterns of high vowel syncope, e.g. in certain Arabic dialects (Brame 1974, Hayes 1995), are
additional examples where high unstressed vowels undergo effacement. From a higtorica
perspective, syncope aso occurred in incipient form in late Latin, producing changes like those
shown in (61) in the development of Italian (Grandgent 1927). Syncope in an unstressed
penultimate syllable in words with antepenultimate stress was also manifested in the devel opment

of certain other Romance languages, including Catalan, French and Spanish.

(61) Latin Italian
a. comitem > conte ‘count’
b. nifidus > néto ‘clean’
c. viridis > vérde ‘green’
d. calidus > cddo ‘heat’
e. compitus > conto “account’

—h

pin
g. spathula > gpdla ‘shoulder’

spinula > gpilla

h. altera > dtra ‘other (f)’

To summarize, the various phenomena reviewed here suggest that weak vowels, such as those
in unstressed or affixad position, are avoided as the locus of certain contrastive featura
information. Many patterns show an asymmetry, centering specifically on high vowels within
these positions. If the low vowel /& isinvolved, asin Somali and Koya, then high vowels are too,

as expected given their weaker perceptibility. The problem may be resolved by some form of
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augmentation, for example, spreading from weak to strong position or metathess of a weak
element into a strong position. Alternatively, the weakly perceptible contrast may be eliminated, for
example, through spreading from strong to weak position, deletion of weak structure, or
neutralization viavowel reduction, which in the case of a mid/high contrast may be accomplished
through raising to minimize the unstressed syllable’s prominence. Given the variety of possible
repairs, an approach to Veneto metaphony which cals upon a licensing constraint for weak
structure appears promising in its potential for crosslinguistic application. A licensing approach
reveals a shared motivation operating across these seemingly diverse vowel patterns.

A further imaginable resolution of licensing would shift stressto the site of weak structure, for
example, a pattern in a language presenting the same segmental and prosodic configuration as
Veneto but with shift of stress to a high vowel that would otherwise be post-tonic. To the best of
my knowledge, no such pattern occurs. While we may speculate that the disruption to metrical
structure arising from a stress shift would render this outcome unlikely, the question remains as to
why certain kinds of prosodic augmentation are unattested. This points up an issue for
phonological theory in genera: the Site of a strong position appears to never be atered in order to
preserve weak structure. Hence, stress never shifts to a syllable containing weak structure to
render it more audible. In counterpoint, prominent or augmentative material can influence the locus
of stress (Prince & Smolensky 1993, Kenstowicz 1996, Hayes 1995, Zall 1997, de Lacy 2001,
Smith 2002). The pervasivetrend isfor prioritization of metrical considerations. a stress shift may
occur to increase the prominence profile, but a shift to rescue weak content which would diminish
stress prominence or interfere with rhythm structure is avoided. The consequence is that prosodic
licensing of weak structure must be parasitic on metrical structure that isindependently determined.

Within OT, a stress shift to a syllable containing weak structure could be attained under a
ranking where the licensing constraint and IDENT-10(high) supercede the constraints responsible
for locating stress. Nevertheless, the problem of theoretically excluding such a pattern is not
specific to the OT framework. It would likewise confront a rule-based approach to the range of
patterns examined in this section. Something must exist in the theory to prevent a rule or constraint
ranking that will shift stress under these circumstances. How this generdization is to be captured,

in an OT framework or otherwise, remains an open question for further investigation. Wilson
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(2000) directs recent research towards the problem of ‘too many solutions, stimulating his

proposal of targeted constraints. This approach might prove fruitful in addressing thisissue.

7. Alternatives

| now consider two aternative approaches to metaphony: one treating the spreading imperative
and its domain and the other treating control by weak triggers. Both are argued to be problematic.

First, this paper develops an approach under which metaphony (and other weak trigger
patterns) are driven by licensing of weak structure. Let us consider adifferent view of the harmony
imperative, posited by Flemming (1993), in which the height feature spreads blindly, absent
licensing and its proposed phonetic motivation. Under the analysis in question, metaphony is
driven by arule that spreads [+high] leftward in the metrical foot. No reference to stressis made.

Such an approach is confronted with typological and explanatory issues. Because blind
spreading lacks a perceptua grounding, it predicts no restrictions on the nature of the trigger and
target. Parallel processes that spread height features from nonhigh vowels only are predicted to be
equdly attested. However, metaphonies favor high vowel triggers. Other harmonies discussed in
86 that are controlled by a weak position and initiated by only a subset of vowel qualities also
show apreference for [+high] triggers (or other weak qualities). These asymmetries are predicted
by the licensing account.

In addition, the within-foot spreading analysis treats the targeting of the foot head as purely
epiphenomenal. It posits that the termination of spreading a the foot boundary arises from a
condition prohibiting [+high] from being associated to two positions that do not belong to the same
foot. This misses the perceptua advantage explanation that the stress-licensing account
incorporates: it is the phonetic correlates of stress that make this position the target of spreading
from awesk trigger. Moreover, blind spreading overlooks the connection between metaphony and
other phenomena discussed in 86 which conspire to avoid the expression of a vocaic contrast
within aweak position, i.e. which show effects of licensing driven by perceptua markedness. In
metaphony the contrast is extended to a stressed syllable, while other phenomena that fall under
licensing include metathesis of weak vowels to stressed syllables and vocalic neutralization and
deletion in unstressed syllables.

A further consideration concerns the operation of metaphony in words with antepenultimate
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stress (proparoxytones). In many dialect groups, including Veneto, a fina high syllable is capable
of producing raising in the antepenultimate syllable (ex. Grado: /enfen-i/ - [infini] ‘shin (m pl)’).
The problem raised by proparoxytones is how the trigger and target can belong to the same foot
under the well-motivated assumption of binary foot structure. Italian is generally regarded as
having trochees which are binary in composition (see, D'Imperio & Rosenthall 1999, among
others). In order to account for metaphony in proparoxytones, the foot-delimited spreading account
requires an assumption that the final syllable is extrametrical and then stray-adjoined to form a foot
composed of the stressed syllable and al following unstressed syllables (Flemming 1993:11-12).
This particular view of the foot structure is otherwise without grounds. In contrast, an approach in
which the stressed syllableis licensor is compatible with a foot structure that does not exceed two
syllables and eliminates any need for ad hoc ternary (or larger) foot structuresin Italian.®

In large part, smilar issues confront other non-licensing approaches in which a metrica
constituent delimits the metaphony domain (Zubizarreta 1979, Calabrese 1998). Most significantly,
such analyses fail to incorporate the perceptual motivation. They thereby miss the insight that not
only prosodically weak vowels trigger harmony, but also vowels that are perceptually weak by
virtue of their featural make-up, e.g. high vowels. Moreover, even if the licensing account were
modified so that the post-tonic restriction on triggers were replaced by a condition requiring that
metaphony operate within ametrical constituent, the approach would miss contact with the various
processes across dialects that attest to the asymmetric phonological weakness of post-tonic vowels
(see 84). It therefore overlooks the motivation for licensing features that belong to post-tonic
syllablesin particular.

A second proposal of this paper is that the control of harmony by unstressed syllables is an
epiphenomenon of prominence based markedness. A possible dternative would be to instead
attribute unstressed vowel control to prioritization of faithfulness specific to [+high]. The
aternative under consideration would require that IDENT-10(high) be split into separate constraints
for IDENT(+high), asin (62), and IDENT(-high), formulated likewise for [-high].

(62) IDENT-10(+high)

Let o be asegment in theinput and § be any correspondent of o in the output. If o is
[+high], then 8 is[+high].
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The IDENT(+high) constraint would then be ranked together with licensing over IDENT(-high),
stressed syllable faith and root faithfulness. This would compel the preservation of [+high] in the
unstressed syllable, asillustrated in (63).

(63) IDENT(+high), Lic(+high) >> IDENT-G-10(high), IDENT-1O(high)rt, IDENT-1O(-high)

Ibev-i/ IDENT(+high) 1 Lic(+high) | IDENT(high)re 1 IDENT(-high)
IDENT-G-(high) |

1

1
a [ bivi : *x : *
b. béve % : :
c. bévi : *| :

An issue such an approach faces concerns the split of IDENT(high). Although previous studies
of certain monovalent features have found support for distinguishing their deletion or insertion —
for example, [Nasal] (Pater 1999) and [Round] (Walker 2001) — firm support has not been accrued
for faithfulness constraints singling out binary height feature specifications. Indeed, two previous
studies of vowel height harmony suggest such a move is not warranted (Beckman 1997, Bakovi¢
2000; the latter focuses chiefly on [ATR]). In that research, as well as the present work,
asymmetrical patterning of height specifications is accomplished through markedness statements
referencing particular height values or feature cooccurrences, which render a split treatment of faith
for [high] superfluous. Moreover, retaining a unitary faithfulness constraint for [high] is desirable
from the viewpoint of minimizing the universal constraint set, and hence, the factorial typology.

There is an approach that proposes a type of value-sensitive faithfulness for vowel features
including height. Based on his study of Yoruba, Pulleyblank (1998) suggests a harmonic scale
wherein the ranking of faithfulness to tongue height and advancement features increases with
sonority as follows: nonhigh back > nonhigh front > high back > high front. This scale prioritizes
faith to more open (nonhigh) values, which stands in direct conflict to the ranking needed for the
split IDENT(high) approach shown in (63). Thus, to the extent that a value-specific view of
faithfulness has found utility, it does not concur with asymmetric precedence for faith to [+high].

A final drawback of the approach depicted in (63) is that it misses a connection to the activity of
prominence reduction in Veneto and numerous other Italian dialects: the widespread generalization
isthat unstressed vowels may raise but they resist lowering. This holds true even when [high] is
not the particular height feature involved, for example, in raising of mid [-ATR] vowels to

[+ATR]. The prominence based account developed in this work directly integrates this property of
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the phonological system.

8. Conclusion

This paper began with three central questions: (i) why do vowels in weak positions trigger
harmony? (ii) under what circumstances do they show asymmetrical control? and (iii) in the face of
these patterns can previous theoretical approaches to the customary prioritization of strong
positions be maintained? In answer to the first question, this study has argued that vowels in weak
positions trigger harmony because of their perceptual markedness. Two phonetically grounded
strategies for improving weak perceptibility are witnessed in Veneto. In the stress-targeted case,
featural spreading propagates to the stressed syllable. This prosodic based exposure is driven by
prosodic licensing constraints that mandate the coincidence of perceptually difficult structure with a
prominent position. Alternatively, spreading extends beyond the stressed syllable, achieving
exposure via maximized duration. This pattern is determined by constraints that require full
spreading of perceptually weak structure.

The apparent prioritization of the weak vowel quality is argued to result from the activity of
markedness factors in the form of prominence reduction constraints. This answers the second
guestion. Grammatical constraints do not specify weak vowel control, rather this emerges as an
epiphenomenon of constraint interaction within a language. The avoidance of vowe lowering in
unstressed syllables working together with a high-ranking spreading/licensing imperative overrides
faithfulness in the stressed syllable.

The domination of positional faithfulness in these patterns relates to the third question.
Positiona licensing (markedness) constraints prove essential in driving stress-targeted harmony —
such patterns cannot be attributed to constraints that require faithfulness in stressed position. This
research thus accrues support for the inclusion of positional markedness in the characterization of
certain position sensitive phenomena (Zoll 1996, 1997, 1998). A pivota feature in the account of
strong target harmonies is the precedence of positional markedness over positional faithfulness. In
Veneto, not only is stressed syllable faith dominated, but aso the Root-Faith >> Affix-Faith
ranking, suppressing trigger control of harmony by positions of prosodic and/or morphological
strength. On the other hand, in those vowel harmonies that issue from a strong position, positiona

faithfulness plays an important role in characterizing the trigger (e.g. Kaun 1995, Beckman 1997,
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Magjors 1998, Bakovi¢ 2000, Kramer 2001, Waker 2001). These are distinguished from strong
target patterns by the rise of positional faithfulness constraintsin the hierarchy.

A more general consegquence s that markednessis a complex issue in vowel patterns. Prosodic
position, perceptibility, articulatory difficulty, and contrastive status are among the various
interactive factors that may contribute to what is known as featural ‘markedness'. Which factors
are emphasized may vary according to the process. The nature of vowel height markedness in
unstressed syllables serves to illustrate. In the literature, high vowels are typicaly viewed as
unmarked (see Beckman 1997 for a review). This is supported by the observation that the
occurrence of mid vowels in an inventory usually implies the occurrence of high vowels and the
fact that high vowels have a default character in many languages. Yet, evidence gathered in the
present work points to a conceptualization where markedness is assessed in the context of the
phenomenon a hand and relativized to the linguistic system under scrutiny. If the focus is
prominence reduction and avoidance of the articulatory effort needed to maintain a contrast, then
the ‘unmarked’ vowel quality is often high. However, if the am is perceptibility of a mid/high
contrast in an unstressed syllable, then the ‘unmarked’ vowel quality can be mid: it has the
advantages of greater duration and amplitude.

The role played by contrast in influencing perceptual markedness brings us back to the
observation in 83 that licensing constraints may be sensitive to improving exposure of contrastive
features. This suggests that some languages may warrant an extension of the licensing account
proposed for Veneto, one that incorporates access — whether direct or otherwise — to the contrastive
function of features. The problem of accessing such information is a matter in the theory that
requires further investigation beyond the scope of this paper, but | briefly consider some framing
aspects of the phenomena to be addressed. The generdization is that licensing preferentialy
operates over [+high] in circumstances where it carries distinctive information, i.e. it stands in
opposition to [-high]. Thisis apparent from the findings of Dyck’s (1995) survey, which reveals a
correlation between nonlow vowels that do not show a mid/high contrast in the affix inventory and
their falure to trigger metaphony. Moreover, in conditions where neutraization of a mid/high
contrast takes place in an unstressed syllable, specifications for [high] are no longer distinctive.

Under a view that such neutraizing contexts may be exempt from licensing, rendered either
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through arevised formulation of the licensing constraint or the nature of the phonological structure
itself (or both), then it falls to markedness constraints to determine the quality of the unstressed
vowel, as discussed in 86. Phenomena of this kind are suggestive that exploring and developing
formal connections between licensing and contrast would be afruitful areafor future research.

On the flipside of contrast, the findings of this study have the potentia to integrate with
explanation of the character of epenthetic vowels. Although crosslinguistically [i] is frequently the
default vowel quality, for example in Palestinian Arabic (Brame 1974) and Nupe (Hyman 1970), a
wide range of other epenthetic vowels qualities exist (see, e.g., Rice 1999). A nonexhaustive list
includes front nonhigh vowels, [€] in Modern Hebrew (Kenstowicz & Kisseberth 1979:311) and
[€] in Spanish (Hyman 1975), centrd vowels [i] and [2] in Lenakel (Lynch 1974, Blevins 1995,
Kager 1999), back high vowel qudities [u/u] in Japanese, with [0] and [i] occurring in certain
consonantal contexts (Lovins 1973, Hyman 1975), and the low vowel [a] in Serbo-Croatian
(Kenstowicz 1994). In addition, part or all of an epenthetic vowel’s quality may be conditioned by
vowel harmony, asin the case of the epenthetic high vowel in Turkish, which undergoes back and
round harmony (Clements & Sezer 1982), and copy epenthesis, occurring in Selayarese (Kitto &
de Lacy 1999). Clearly numerous interactive factors, both context-sensitive and context-free, can
impact (un)markedness as manifested in epenthetic structure. Continued elaboration of the elements
a play in vowel markedness relations will inevitably shed further light on the connections
operating between a particular epenthetic vowel quality and the linguistic system in which it occurs.
The findings of the present work suggest that efforts could productively be directed towards
further fleshing out the effects of perceptual markedness, for instance, provoking feature extension
from neighboring vowels or favoring a vowel quality that optimizes perception of an adjacent
consonant (see also, e.g., Flemming 1995, Ni Chiosain & Padgett 2001). Exploring the points of
coincidence or conflict between perceptual markedness and articulatory based or prominence based

markedness holds promise for future progressin this area.
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1 In addition to stress-triggered raising, Servigliano has two separate harmonies involving post-tonic vowels:
post-tonic vowel copy and metaphony (Nibert 1998).

2 For some speakers the pattern shows more variability if the trigger is in the penult.

3 Among those speakers in the central region for whom metaphony is less robust, raising in the antepenult in
formslike /orden-i/ = [Urdini] isless regular. This suggests that for these speakers metaphony is obligatory only if
the trigger and target belong to adjacent syllables. However, Cortelazzo (1978) does not indicate variability for
comparable structuresin (7g, o) from Grado.

4 Apart from the phonological patterns described here, some speakers show occasiona instances of raised mid
vowelsin the context of a high stressed vowel, a phenomenon that is reportedly sporadic and irregular, exx. /dorm-i/
-> [durmi] / [dormi] ‘deep (2pl imp.)’, but [vendi] ‘sell (2pl imp.)’, [veni] ‘come (2pl imp.)’ (Marcato & Ursini
1998).

5 Maiden (1991:127) discusses an additional possible factor influencing the preference for open syllable targets. He
points out that the length difference conditioned by closed versus open syllable structure may correlate with a height
differential: shorter (mid) vowelstend to be lower than longer ones. Maiden observes that higher vowels are favored
targets in metaphony. For example, Italian dialects in which lower mid vowels are affected in metaphony will aso
target higher mid vowels. He speculates that a lower vowel height might be an inhibiting factor for metaphony in

closed syllables. See Calabrese (1998) for discussion in terms of an [ATR] contrast in these vowels. As Caabrese

notes (1998:63-64, n. 17-18), more research on vowel quality in closed versus open syllables is needed in the



relevant dialectsto fully assess height as a factor.

5 Ineastern Agturian dialects, the high/mid contrast is weak in both the front and back vowels. Dyck (1995:67)
argues that the irregular ‘metaphony’ in this region is a historical residue, and Penny (2000:100) confirms that
metaphony in eastern Asturias is only ‘vestigialy present’. According to Penny (2000), phonologically-active
metaphony triggered by /i/ persists in certain areas of the centra Asturias region where a contrast between i/e
remains, athough as Neira (1983) notes, its extent is limited. Penny (2000:100) observes the existence of some
varieties in which /i/ and /e/ have merged where a morphologized metaphony is witnessed. The implication
nevertheless holds that metaphony preferentially promotes distinctive features. Even if certain cases were to be
andyzed as involving phonological metaphony triggered by weakly contrastive or noncontrastive high vowels, it
remains that in such cases contrastively high vowels also trigger. As Dyck has shown, the reverse implication does
not hold.

" Dyck (1995) argues that a‘metaphony’ occurring in Calvello prenomina forms containing a vowel sometimes
realized as [u] is morphologized and not aregular phonological process.

8  This points stands independent of the particular mechanism or approach used to obtain ‘counterbleeding’
interactions, on which this work remains neutral. See McCarthy (1999), among others, for discussion.

®  Some of the patterns that Jiménez discusses show maximal spreading in one direction only.

0 High and mid vowels might each present perceptua challenges that can provoke harmony. The perceptual
difficulties of high vowels are noted herein. On the other hand, Steriade (1995) suggests that mid vowels ae
disadvantaged by their nonperipherality (see also Crosswhite 1999). In Bantu height harmony wherein suffixal high
vowels become mid after mid vowels, Steriade suggests that the marked property [nonperipheral] spreads. But see
Hyman (1998, 1999) for a different analysis of this phenomenon in terms of ‘plateauing’ in some languages.

1 As discussed in 85, final unstressed /u/ is regularly centraized in Pasiego (Hualde 1989). A centralization
harmony is also evident in these data.

2 Andalusian Spanish laxing harmony also shows some similarities to the Veneto maximal extension pattern. A
lax final vowel spreads laxness to preceding mid vowels up to and including the stressed syllable, exx: [ljévre] /
[ligvre™] ‘hare’ (sg/pl) (Zubizarreta 1979). Laxing may persist to pretonic vowels, although this is less systematic,

exx: [monétono] / [manstona™] ‘monotonous (sy/pl)’, [moménto] / [maménto®™] ‘moment (sg/pl)’. Nevertheless,
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unlike Veneto, pretonic laxing may also occur when the initiating final vowel is stressed: [koséh] > [koséh] ‘sew’
(the word-final consonant in the last example may be realized as either [h] or alax fricative lateral).

13 Kaze (1989) suggests that metaphony in the Muccia dialect involves lowering before /al. However, the data also
appear consistent with raising before nonlow vowels. In fact, with the exception of one example, the data could be
analyzed in terms of raising before /i, u/. Furthermore, certain cognates in other dialects are suggestive that raising
rather than lowering is at play.

14 Majors (1998) and Crosswhite (1999) formulate prosodic licensing constraints in a similar spirit. In utilizing
the positional markedness mode of licensing, this analysis has parallels to other applications and extensions of
Zoll's proposal, including Ringen & Vago (1998), Baassa (2000), Alber (2001), and Kager (2001), and note
Goldsmith (1990), Flemming (1993) and Steriade (1995) on indirect feature licensing. Cf. Dyck (1995), who aso
proposes that metaphonic spreading is provoked by an asymmetry between a vowel in a dependent (weak) position
and avowsel in the prosodic head. Under her account, the weak vowel is posited to have greater structural complexity
than the stressed vowel, creating an ill-formed contour that is resolved by spreading.

15 Cf. Mgjors (1998), who proposes that affix-specific faithfulness constraints determine that unstressed vowels do
not give way to the stressed vowel in the metaphony of northern Salentino. Cf. aso Kramer (2001), who proposes
that INTEGRITYAffix may be prioritized, but within his framework of syntagmatic correspondence this achieves
harmony that spreads from stem to affix.

16 Given the superset nature of successively lower ranked constraints (as formulated here), a stipulated ranking will
not be necessary. Crosswhite (1999) adds a further constraint, * Unstressed/s, at the bottom of the hierarchy. Since
the data under scrutiny here contain only full vowels, this constraint will not be relevant.

¥ The constraintsin (32) are also responsible for the more aggressive reduction in northern Salentino, wherein mid
vowels /e, e, 0, o/ raise to [i, u] in unstressed syllables (see §3.1).

18 Comparative markedness (McCarthy 2002) is also capable of capturing the avoidance of derived marked
structure. The particular choice of approach for Veneto is not pivotal here.

¥ An aternative harmony constraint AGREE[F] has been proposed, which requires adjacent segments to have the
same value for feature [F] (Bakovi¢ 2000). AGREE[F] drives ‘iterative’ spreading through avoidance of local contours
in specification for a given feature. However, it is not clear how this formulation could obtain Veneto's harmony,

because spreading of [+high] only issues from a post-tonic vowel. Hence, in configurations where a high stressed
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vowel is preceded by a pretonic mid vowel, it is hecessary to reference whether the [+high] feature is also associated
with a post-tonic position nonadjacent to the pretonic vowel. This motivates the formalism in (39) requiring
spreading of [+high] from a post-tonic vowel to all vowels.

2 A typological overview by Hyman (2002) identifies a preference for vowel harmony to be regressive in cases
where morphological root control is not at play. (Note also Koya vowel copy harmony discussed in 86.) This
apparent asymmetry awaits further study; however, word-final faithfulness plausibly plays a role in determining the
regressive directionality in many cases.

2 Although in principle the licensing constraint could be regarded as wholly inactive in the maximal extension
pattern, | assume only the minimal ranking difference needed to distinguish the licensing and maximal extension
harmonies within Veneto.

2 Cf. Ringen and Heinamaki (1999) and references therein on an alternative approach to variation using unranked
constraints.

Z  Vaente (1975) reports that unstressed vowels in Pugliese are phonetically reduced to schwa. As mentioned
previously, thisis also true of post-tonic vowels in Calvello. Hence, metaphony in these dialects is opague.

2 An dternative approach using a scalar-valued height feature is discussed by Clements (1991) and Nibert (1998).
% See Maiden (1991:128-130) on exceptions to thisimplication. A few dialects show metaphony affecting only [-
ATR] mid vowels. Maiden suggests a possible source in the non-neutralizing diphthong outcome for these vowels.
There may have been resistance to /e, o/ - [i, u] alternations, because it neutralized a phonemic opposition.

% Many scholars agree that umlaut in Old High German (OHG) was a phonologically conditioned process,
possibly with some morphologica restrictions (e.g. Robinson 1976, Flemming 1993, Salmons 1994, lverson &
Salmons 1996, Wiese 1996). Evidence for its phonological status stems from phonological restrictions on its
context. Cf. Janda (1998), who supposes that the process was phonological in pre-OHG but fully morphologized in
OHG and later, despite its phonological restrictions. However, as Klein (2000:27) points out, Janda's approach
leaves undetermined how the phonological characteristics of umlaut phenomena are to be explained.

2 Harmony in Alvdalska and Elverum (Scandinavian) might also fall into this category (Riad 1998). In these

dialects, aroot vowel in alight syllable is affected by the following vowel when both belong to the same bimoraic

foot (Alvdalska shows total harmony, Elverum height harmony). However, as Riad points out, the nature of the
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prosodic conditioning needs further investigation, as there appears to be sensitivity to accent and controversy exists

regarding which syllables bear stress.
% See Beckman (1998:163-164) and Majors (1998:92-94) for discussion of drawbacks for an analysis of stress-

triggered harmony as spreading within the foot.

58



References

Alber, Birgit. 2001. Maximizing first positions. In C. Féry, A. D. Green & R. van de Vijver,
eds., Proceedings of HILP 5. Linguistics in Potsdam, Vol. 12, pp. 1-19. University of
Potsdam.

Alderete, John. 2001. Root-controlled accent in Cupefio. NLLT 19, 455-502.

Archangeli, Diana & Douglas Pulleyblank. 1994. Grounded Phonology. Cambridge: MIT Press.

Ascoli, G.1. 1898. Di un dialetto veneto importante e ignoranto. Archivio glottologico italiano 14,
325-335.

Bakovic, Eric. 2000. Harmony, Dominance and Control. PhD dissertation, Rutgers University.

Bakovi€¢, Eric & Colin Wilson. 2000. Transparency, strict locality and targeted constraints.
WCCFL 19, pp. 43-56.

Balassa, Judit. 2000. Positional faithfulness and positional markedness in Shuluun H6h rounding
harmony. Paper presented at MCWORP, Ohio State University, October 2000.

Barnes, Jonathan. 2001. The role of duration in the positional neutraization of vowel quality
contrasts. Paper presented at the L SA annual meeting, January 2001.

Barnes, Jonathan. 2003. Postional Neutralization: A Phonologization Approach to Typological
Patterns. PhD dissertation, University of California, Berkeley.

Baronian, Luc. 2001. Directiona vowel harmony: The case of Quebec French. Paper presented a
TREND 11, Stanford University, April 2001.

Battisti, Carlo. 1914. Tedti diaettali italiani. Beihefte zue Zeitschrift fir Romanische Philologie 49.

Beckman, Jill. 1997. Positiona faithfulness, positiona neutralisation and Shona vowel harmony.
Phonology 14, 1-46.

Beckman, Jill. 1998. Postional Faithfulness. PhD dissertation, University of Massachusetts,
Amherst. [Published by Garland, New Y ork, 1999.]

Beddor, Patrice, James Harnsberger & Stephanie Lindemann. 2002. Language-specific patterns of
vowel-to-vowel coarticulation: Acoustic structures and their perceptua correlates. Journal of
Phonetics 30, 591-627.

Beddor, Patrice, Rena Krakow & Stephanie Lindemann. 2001. Patterns of perceptual

compensation and their phonological consequences. In E. Hume & K. Johnson, eds., The

59



Role of Speech Perception in Phonology, pp. 55-78. San Diego: Academic Press.

Belloni, Silvano. 1991. Grammatica Veneta. Battaglia Terme (PD): Editrice La Galiverna.

Blevins, Juliette. 1995. The syllable in phonological theory. In J. Goldsmith, ed., The Handbook
of Phonological Theory, pp. 206-244. Cambridge: Cambridge University Press.

Blevins, Juliette & Andrew Garrett. 1998. The origins of consonant-vowel metathesis. Lg 74,
508-556.

Boersma, Paul. 1998. Functional Phonology. The Hague: Holland Academic Graphics.

Borowsky, Toni. 2000. Word-faithfulness and the direction of assimilations. The Linguistic
Review 17, 1-28.

Boyce, S. E. 1988. The Influence of Phonological Sructure on Articulatory Organization in
Turkish and in English: Vowel Harmony and Coarticulation. PhD dissertation, Yde
University.

Brame, Michagl. 1974. The cycle in phonology: Stress in Palestinian Arabic, Maltese, and
Spanish. LI 5, 39-60.

Brunelli, Michele. 2000. Venetan language. July 13 2000. Sitoveneto.com. Nov. 5 2001.
<http://www.sitoveneto.com/veneto/gram>

Brunelli, Michele. 2001. Descriptive Grammar of the Venetan Language. Dec. 14 2001. Orbis
Latinus. June 3, 2002. <http://www.orbilat.com/Modern_Romance/Gallo-Romance/V enetan/
Grammar/index.html>

Calabrese, Andrea. 1985. Metaphony in Salentino. Rivista di grammatica generativa 9-10, 1-140.

Calabrese, Andrea. 1988. Towards a Theory of Phonological Alphabets. PhD dissertation, MIT.

Calabrese, Andrea. 1998. Metaphony revisited. Rivista di Linguistica 10, 7-68.

Camilli, Amerindo. 1929. Il dialetto di Servigliano. Archivum Romanicum 13, 220-271.

Casali, Roderic. 1997. Vowel elision in hiatus contexts: Which vowel goes? Lg 73, 493-533.

Cerron-Palomino Lépez, Alvaro. 2003. A case of weak triggers. Vowel harmony in Jagaru. Ms.,
University of Southern California.

Clements, G. N. 1991. Vowel height assimilation in Bantu languages. BLS 17, 25-63.

60



Clements, G. N. & Engin Sezer. 1982. Vowel and consonant disharmony in Turkish. In H. van
der Hulst & N. Smith, eds., The Sructure of Phonological Representations, Part |1, pp. 213-
255. Dordrecht: Foris.

Cole, Jennifer. 1998. Deconstructing metaphony. Rivista di Linguistica 10, 69-98.

Cole, Jennifer & Charles Kisseberth. 1994. An optima domains theory of vowe harmony.
Sudiesin the Linguistic Sciences: FLSM V. Urbana: University of Illinois. 101-114.

Cortelazzo, M. 1978. 1| dialetto di Grado. Pisa: Pacini.

Crosswhite, Katherine. 1999. Vowel Reduction in Optimality Theory. PhD dissertation, UCLA.
[Published by Routledge, New Y ork, 2001.]

Crosswhite, Katherine. To appear. Vowe reduction. In B. Hayes, R. Kirchner & D. Steriade,
eds., Phonetic Bases of Markedness. Cambridge: Cambridge University Press.

Curtin, Suzanne. 2001. Representational Richness in Phonological Development. PhD
dissertation, University of Southern California

de Lacy, Paul. 2001. Markedness in prominent positions. In A. Nevins, ed. Proceedings of
HUMIT, MIT Working Papersin Linguistics 40, 53-66.

D’Imperio, Marigpaola. 2000. The Role of Perception in Defining Tonal Targets and ther
Alignment. PhD dissertation, Ohio State University.

D’ Imperio, Marigpaola & Sam Rosenthall. 1999. Phonetics and phonology of main stress in
Italian. Phonology 16, 1-28.

Dumas, Denis. 1987. Nos facons de parler: Les prononciations en francais québécois. Sillery:
Presses de I’ Université du Québec.

Dyck, Carrie. 1995. Constraining the Phonology-Phonetics Interface with Exemplification from
Spanish and Italian Dialects. PhD dissertation, University of Toronto.

Ellis, Jeffrey. 1953. An Elementary Old High German Grammar. Oxford: Clarendon.

Fanti, Renata. 1938; 1939; 1940. Note fonetiche e morfologiche sul didetto di Ascrea (Rieti).
L’ Italia dialettale 14, 201-218; 15, 101-135; 16, 77-140.

Farnetani, Edda, Kyriaki Vagges & Emanuela Magno-Cadognetto. 1985. Coarticulation in Italian
IVtV/ sequences: A palatographic study. Phonetica 42, 78-99.

61



Féry, Caroline. 1998. On the best optimality-theoretic account of German Final Devoicing. Ms.,
University of Tubingen.

Flemming, Edward. 1993. The role of metrical structure in segmental rules. M.A. thesis, UCLA.

Flemming, Edward. 1995. Auditory Representations in Phonology. PhD dissertation, UCLA.

Forner, Werner. 1975a. Generative Phonologie des Dialekts von Genua. Hamburg: Buske.

Forner, Werner. 1975b. Metatesi, metafonesi, o alterazione nei dialetti liguri? L’Italia dialettale 38,
77-89.

Goldsmith, John A. 1990. Autosegmental and Metrical Phonology. Oxford: Blackwell.

Grandgent, Charles. 1927. From Latin to Italian. Cambridge: Harvard University Press.

Guthrie, M. 1968. Note on Nzebi (Gabon). Journal of African Linguistics 7, 101-129.

Hayes, Bruce. 1995. Metrical Stress Theory. Chicago: The University of Chicago Press.

Hayes, Bruce. 1999. Phonetically driven phonology: The role of Optimality Theory and inductive
grounding. In M. Darnell, E. A. Moravcsik, F. Newmeyer, M. Noonan & K. M. Whestley,
eds., Formalism and Functionalism in Linguistics, Vol. 1, pp. 243-285. Amsterdam: John
Benjamins.

Hayes, Bruce & Margaret MacEachern. 1998. Quatrain form in English folk verse. Lg 74, 473-
507.

House, A. S. & G. Fairbanks. 1953. Influence of consonantal environment upon the secondary
characteristics of vowels. JASA 23, 105.

Howe, Darin & Douglas Pulleyblank. 2001. Patterns and timing of glottalisation. Phonology 18,
45-80.

Hualde, José I. 1989. Autosegmental and metrical spreading in the vowel-harmony systems of
northwestern Spain. Linguistics 27, 773-805.

Hualde, José |. 1990. Compensatory lengthening in Friulian. Probus 2, 31-46.

Hyman, Larry. 1970. Therole of borrowing in the justification of phonological grammars. Studies
in African Linguistics 1, 1-48.

Hyman, Larry. 1975. Phonology: Theory and Analysis. New Y ork: Holt, Rinehart and Winston.

Hyman, Larry. 1998. Positional prominence and the ‘prosodic trough’ in Yaka. Phonology 15,
41-75.

62



Hyman, Larry. 1999. The historical interpretation of vowel harmony in Bantu. In J.-M. Hombert
& L. Hyman, eds., Bantu Historical Linguistics, pp. 235-295. Stanford: CSLI.

Hyman, Larry. 2002. Isthere aright-to-left bias in vowel harmony? Ms. of paper presented a the
Ninth International Phonology Meeting, Vienna, November, 2002.

[t6, Junko & Armin Mester. 2003. On the sources of opacity in OT: Coda processesin German. In
C. Féry and R. van de Vijver, eds., The Syllable in Optimality Theory. Cambridge: Cambridge
University Press.

Iverson, Gregory & Joseph Salmons. 1996. The primacy of primary umlaut. Betrage zur
Geschichte der deutschen Sprache und Literatur. 118, 69-86.

Janda, Richard. 1998. German umlaut. Morpholexical al the way down from OHG through NHG
(two Stitzpunkte for Romance metaphony). Rivista di Linguistica 10, 163-232.

Jiménez, Jests. 1998. Valencian vowel harmony. Rivista di Linguistica 10, 137-161.

Kager, René. 1999. Optimality Theory. Cambridge: Cambridge University Press.

Kager, René. 2001. Rhythmic directionality by positional licensing. Paper presented at HILP 5,
University of Potsdam, January 11, 2001.

Kaun, Abigail. 1995. The Typology of Rounding Harmony: An Optimality Theoretic Approach.
PhD dissertation, UCLA.

Kaun, Abigail. To appear. The typology of rounding harmony. In B. Hayes, R. Kirchner & D.
Steriade, eds., Phonetic Bases of Markedness. Cambridge: Cambridge University Press.

Kaye, Jonathan. 1982. Harmony processes in Vata. In H. van der Hulst & N. Smith, eds., The
Structure of Phonological Representations, Part 11, pp. 385-452. Dordrecht: Foris.

Kaze, Jeffery. 1989. Metaphony in Spanish and Italian Dialects Revisited. PhD dissertation,
University of Illinois, Urbana-Champaign.

Kaze, Jeffrey. 1991. Metaphony and two models for the description of vowel systems. Phonology
8, 163-170.

Kenstowicz, Michagl. 1994. Phonology in Generative Grammar. Cambridge: Blackwell.

Kenstowicz, Michael. 1996. Quality sensitive stress. Rivista di Linguistica 9. 157-187.

Kenstowicz, Michael & Charles Kisseberth. 1979. Generative Phonology. San Diego: Academic

Press.

63



Kirchner, Robert. 1996. Synchronic chain shiftsin Optimality Theory. LI 27, 341-349.

Kitto, Catherine & Paul de Lacy. 1999. Correspondence and epenthetic quality. Proceedings of
AFLA 6, pp. 181-200. Toronto Working Papersin Linguistics, University of Toronto.

Klein, Thomas. 2000. “ Umlaut” in Optimality Theory. Tlbingen: Niemeyer.

Kramer, Martin. 2001. Vowel Harmony and Correspondence Theory. PhD dissertation, Heinrich-
Heine-Universitét Dusseldorf.

Lombardi, Linda. 1999. Positional faithfulness and voicing assimilation in Optimality Theory.
NLLT 17, 267-302.

Lovins, Julie. 1973. Loanwords and the Phonological Sructure of Japanese. PhD dissertation,
University of Chicago.

Lubowicz, Anna. 2002. Derived environment effectsin Optimality Theory. Lingua 112, 243-280.

Lubowicz, Anna. 2003. Contrast Preservation in Phonological Mappings. PhD dissertation,
University of Massachusetts, Amherst.

Lynch, John. 1974. Lenakel Phonology. PhD dissertation, University of Hawaii.

Maiden, Martin. 1987. New perspectives on the genesis of Italian metaphony. Transactions of the
Philological Society 85, 38-73.

Maiden, Martin. 1991. Interactive Morphonology: Metaphony in Italy. New Y ork: Routledge.

Maiden, Martin. 1995. Evidence from Itaian diaects for the interna structure of prosodic
domains. In J. C. Smith & M. Maiden, eds., Linguistic Theory and the Romance Languages,
pp. 115-131. Amsterdam: John Benjamins.

Majors, Tivoli. 1998. Stress-dependent Harmony: Phonetic Origins and Phonological Analysis.
PhD dissertation, University of Texas, Austin.

Manuel, Sharon. 1999. Cross-language studies: Relating language-particular coarticulation patterns
to other language-particular facts. In W. J. Hardcastle and N. Hewitt, eds., Coarticulation:
Theory, Data and Techniques, pp. 179-198. Cambridge: Cambridge University Press.

Marcato, Gianna& FlaviaUrsini. 1998. Dialetti veneti: Grammatica e storia. Padova: Unipress.

Marin, Biagio. 1985. La vose de la sera. Milano: Garzanti.

McCarthy, John. 1999. Sympathy and phonological opacity. Phonology 16, 331-399.

McCarthy, John. 2002. Comparative markedness. In A. C. Carpenter, A. W. Coetzee, and P. de



Lacy, eds., UMOP 26: Papersin Optimality Theory I1, pp. 171-246. Amherst, Massachusetts:
GLSA.

McCarthy John & Alan Prince. 1994. An overview of prosodic morphology. Papers presented a
the OTS/HIL Workshop on Prosodic Morphology, University of Utrecht.

McCarthy John & Alan Prince. 1995. Faithfulness and Reduplicative Identity. In J. Beckman, L.
Walsh Dickey & S. Urbanczyk, eds., UMOP 18: Papers in Optimality Theory, pp. 249-384.
Amherst, Massachusetts: GLSA.

Meyer, Ernst A. 1903. Englische Lautdauer, eine experimentalphonetische Untersuchung.
Uppsala: Akademiska bokhandeln.

Munro, Pamela & Peter Benson. 1973. Reduplication and rule ordering in Luisefio. IJAL 39, 15-
21.

NeiraMartinez, Jesis. 1983. De dialectologia asturiana. In Philologica Hispaniensia. In Honorem
Manuel Alvar, Vol. 1, Dialectologia, pp. 485-497. Madrid: Gredos.

Neira Martinez, Jesis. 1991. Funcion y origen de la dternacia -u/-0 en los bables centrales de
Asturias. Boletin de la Real Academia Espariola LXXI, 433-454.

Nelson, Nicole. 2003. Asymmetric Anchoring. PhD dissertation, Rutgers University.

Ni Chiosédin, Mére & Jaye Padgett. 2001. Markedness, segment realization, and locdity in
spreading. In L. Lombardi, ed., Segmental Phonology in Optimality Theory, pp. 118-156.
Cambridge: Cambridge University Press.

Nibert, Holly. 1998. Processes of vowel harmony in the Servigliano didect of Itdian: A
comparison of two non-linear proposals for the representation of vowel height. Probus 10, 67-
101.

Ohala, John. 1994. Towards a universal, phoneticaly-based theory of vowel harmony.
Proceedings of ICSLP 94 [International Conference on Spoken Language Processing,
Y okahama, Japan, Sept. 18-22, 1994], pp. 491-494.

Padgett, Jaye. 1995. Partiad class behavior and nasal place assimilation. In K. Suzuki & D.
Elzinga, eds., Proceedings of the South Western Optimality Theory Workshop, pp. 145-183.
Tucson, AZ: The University of Arizona Coyote Papers.

Pater, Joe. 1999. Austronesian nasal substitution and other NC effects. In R. Kager, H. van der

65



Hulst, & W. Zonneveld, eds., The Prosody-Morphology Interface, pp. 310-343. Cambridge:
Cambridge University Press.

Penny, Ralph. 1969. El habla pasiega: ensayo de dialectologia montafiesa. London: Tamesis.

Penny, Ralph. 2000. Variation and Change in Spanish. Cambridge: Cambridge University Press.

Petrova, Olga, Rosemary Plapp, Catherine Ringen & Szilard Szentgydrgyi. 2000. Constraints on
Voice: An OT Typology. Paper presented at the LSA annual meeting, January 2000.

Prince, Alan. 2001. Invariance under re-ranking. Paper presented a WCCFL 20, University of
Southern California

Prince, Alan & Paul Smolensky. 1993. Optimality Theory: Constraint interaction in generative
grammar. Ms., Rutgers University and University of Colorado, Boulder. RUCCS-TR-2.

Pulleyblank, Douglas. 1996. Neutral vowels in Optimality Theory: A comparison of Yoruba and
Wolof. Canadian Journal of Linguistics 41, 295-347.

Pulleyblank, Douglas. 1998. Y oruba vowel patterns: Deriving asymmetries by the tension between
opposing constraints, Ms., University of British Columbia. [ROA-270-0798.]

Riad, Tomas. 1998. Balance and harmony in Scandinavian dialects. Rivista di Linguistica 10, 233-
276.

Rice, Keren. 1999. Featural markedness in phonology: variation - Parts 1 and 2. GLOT 4.7, 3-6;
4.8, 3-7.

Ringen, Catherine O. & Orvokki Heinamaki. 1999. Variation in Finnish vowel harmony: An OT
account. NLLT 17, 303-337.

Ringen, Catherine O. & Robert M. Vago. 1998. Hungarian vowel harmony in Optimality Theory.
Phonology, 15, 393-416.

Rizzi, Fabio. 1989. Le ricerche sul didetto padovano contemporaneo. in M. Cortelazzo, ed.,
Guida ai dialetti veneto Xl. Padova: CLEUP.

Robinson, Orrin. 1976. A ‘scattered’ rule in Swiss German. Lg 52, 148-162.

Rohlfs, Gerhard. 1966. Grammatica sorica ddla lingua italiana e dei suoi dialetti: Fonetica.
Torino: Einaudi.

Rosamani, Enrico. 1990. Vocabolario giuliano: del dialetti parlati nela Venezia Giulia, in Istria, in

Dalmazia, a Grado e nel Monfalconese. Trieste: LINT.

66



Saeed, John. 1993. Somali Reference Grammar. Kensington, MD: Dunwoody.

Salmons, Joseph. 1994. Umlaut and plurality in Old High German: Some problems with a natural
morphology account. Diachronica 11, 213-229.

Sanders, Nathan. 2003. Opacity and Sound Change in the Polish Lexicon. PhD dissertation,
University of California, Santa Cruz.

Sluyters, Willebrord. 1988. Vowd harmony, rule formats and underspecification: the diaect of
Francavilla-Fontana. In H. van der Hulst & N. Smith, eds., Features, Segmental Sructure and
Harmony Processes Part |1, pp. 161-184. Dordrecht: Foris.

Smith, Jennifer. 2002. Phonological Augmentation in Prominent Positions. PhD dissertation,
University of Massachusetts, Amherst.

Smolensky, Paul. 1993. Harmony, markedness, and phonological activity. Paper presented at the
Rutgers Optimality Workshop, Rutgers University.

Smolensky, Paul. 1997. Constraint interaction in generative grammar I1: Loca conjunction. Paper
presented a the Hopkins Optimality Theory Workshop/Maryland Mayfest 1997, Baltimore,
MD.

Steriade, Donca. 1993. Positional neutraization. Handout of paper presented a NELS 23,
University of Massachusetts, Amherst.

Steriade, Donca. 1994. Positional neutralization and the expression of contrast. Ms., UCLA.

Steriade, Donca. 1995. Underspecification and markedness. In J. Goldsmith, ed., The Handbook
of Phonological Theory, pp. 114-174. Cambridge: Cambridge University Press.

Suomi, Kari. 1983. Pdatal vowel harmony: A perceptualy motivated phenomenon? Nordic
Journal of Linguistics 6, 1-35.

Tyler, Stephen A. 1969. Koya: An Outline Grammar. University of Cdifornia Publications in
Linguistics 54.

Urbanczyk, Suzanne. 1996. Patterns of Reduplication in Lushootseed. PhD dissertation,
University of Massachusetts, Amherst.

Valente, Vincenzo. 1975. Puglia. Pisa: Pacini.

Walker, Douglas C. 1984. The Pronunciation of Canadian French. Ottawa: University of Ottawa

Press.

67



Walker, Rachel. 1998. Nasalization, Neutral Segments and Opacity Effects. PhD dissertation,
University of California, Santa Cruz. [Published by Garland, New Y ork, 2000.]

Walker, Rachel. 2001. Round licensing, harmony, and bisyllabic triggers in Altaic. NLLT 19,
827-878.

Wells, J. C. 1962. A Sudy of the Formants of the Pure Vowels of British English. PhD
dissertation, University of London.

Wiese, Richard. 1996. The Phonology of German. Oxford: Oxford University Press.

Wilson, Colin. 2000. Targeted Condraintss An Approach to Contextual Neutralization in
Optimality Theory. PhD dissertation, Johns Hopkins University.

Zamboni, Alberto. 1977. Veneto. Profilo dei dialetti italiani. 5. Pisa: Pacini.

Zoll, Cheryl. 1996. Parsng below the Segment in a Consraint-based Framework. PhD
dissertation, University of California, Berkeley. [Published by CSLI, Stanford, 2000.]

Zoll, Cheryl. 1997. Conflicting directionality. Phonology 14, 263-286.

Zoll, Cheryl. 1998. Positional asymmetries and licensing. Ms. of paper presented at the annua
meeting of the LSA, New Y ork, January 1998. [ROA-282-0998.]

Zubizarreta, Maria Luisa. 1979. Vowe harmony in Andalusian Spanish. in K. Sdfir, ed.,, MIT
Working Papersin Linguistics 1, 1-11.

Zuraw, Kie. 2000. Patterned Exceptions in Phonology. PhD dissertation, UCLA.

68



