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Abstract
In the paper, it will be arguetthat both harmonyand dissimilatory OCPeffects on vowelsire best
analyzed as correspondence relatibagveen output segmentsthin certain domains, rathéhan
as featural alignment gsoposed irthe literaturefor analyses of harmoniyhe presented approach
allows for a unitaryireatment of harmongnddisharmonyeffectsand predictsthat disharmony is to
be found more rarely. Furthermore, it will be shotliat theprosodic domains morand syllable
play a crucial role for harmony. Undé#ris assumption, théct that consonants cahlock vowel
harmony will be explained straightforwardly. Following Inkelas' (1994) theory of underspecification,
the approaclallows a division of harmongystemsdnto structure changing (i.e., all overriding) and
structure filling (i.e., morpheme-specific) harmdgges. Myargumentation ibased mainly owlata
from Ainu, Turkish, and Yucatec Maya.

1 Introduction

Assimilationand dissimilation phenomenare generallyconsidered in isolation in the
phonological literature. Recently, this has lead to a stria8ygnmetry in their respective
analyses. Inthe present paper, lilwargue that bottphenomena call for garallel
treatment and that this can becomplished withirfCorrespondence Theory (McCarthy
& Prince 1995, McCarthyt996). | vl argue against thalignmentapproach of feature
spreading (Kirchnefl993, Cole &Kisseberth1994, Pulleyblank, Jiang-King, Leitch &
Ola 1995,Ringen &Vago 1995 Pulleyblank1996, amongthers),which treats feature
spreading as a special case of General&kghment (McCarthy & Prince 1993).
Moreover, | wil argue against the approach that regaddsimilation as a local
conjunction of markedness constraints (Alded€87), or simply takes over the OCP as
it was originally formulated by Leber§1973), Goldsmith(1976), andVicCarthy (1986)
(McCarthy & Prince 1995Pulleyblank 1996, Myers 1997). The featuralignment
approach provides nasights into disharmonipatterns. Wenthe latterphenomena are
analysed inthe local conjunctionapproach, they appear asmpletely unrelated to
harmonic phenomenaBoth approaches taken together dot reflect the striking
parallels and interactions between harmonic and disharmonic patterns.

One of the rainresults of thigpaper vill be thatspreading as such doest exist at
all. Assimilation offeatures is to be regarded as a case of correspondence. To be more
precise, | Wl assume a constraint schema, that establishes a 'surface-to-surface’
correspondence relation between segments of one sound string. loutpat
representation, segmental features obey constraints that demand correspuiittience
'neighboring' elementsThe definition of neighborhood or locality ilvbe subject to
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language-specific 'parametrization’. This parametrizatarcially involves prosodic
domains. Disharmonipatterns constitute violations of the constrairgsponsible for
harmonicpatterns. Under thassumption that it is generalivore desirable to 8sfy
constraints than to violate thersystematically, this leads tthe prediction that
dissimilation ismore marked thaassimilation.The nature of 'neighborhood' as itl\we
observed in the Yucatec datajllwcontradict the assumption of strilgicality and
coproductionimplied by the alignmentapproach to feature spreading. Ghiiosain &
Padgett (1997¢xplicitly argue for strictocality andcoproduction of spreading features
on all intervening segments. Théucatec data, in turn, supportralativized locality
postulate as advocated in the autosegmental literature in general.

The concept ofassimilation ascorrespondence also requiresrathinking of the
notions of 'blocker' or 'opaque segment'. Thasselements that intervene between the
spreading element and itarget, or, inthe spirit of this paper, between theegments
which potentially correspond to each other with respect to the relevant feature.

The paper is structured as follows: In section 2,btsc assimilation phenomena as
well as current approaches tbarmonic and disharmonic behavior of features are
introduced by Turkish examples. In section 3, morpheme-specific vowel harmonies and
disharmoniesare investigated, with particular focus on Yucaldayan and Ainu. In
section 4, | Wl develop thebasic theoretical ideas and formalizationgich will be
applied to Turkish in section 5. Section 6 providesaaalysis ofthe alternations
observed in &u and Yucatec. Ithis sectionthe analysis will be extended farincipled
dissimilatory phenomena,e., OCP effects. Section Summarizes and concludes the
discussion.

2 Current treatments of assimilation and dissimilation

My proposal, like most other approacldiscussed in thipaper, is couchedithin
Optimality Theory (Prince & Smolenskyl993) and/or Correspondence Theory
(McCarthy & Prince 1995)-or this reason, somasic remarkabout thesérameworks
are in order.

The nature ofOptimality Theory is declarative rather than processhahce there
cannot beanyintermediate steps of derivation (ilevels)as, e.g., irLexical Phonology
(Kiparsky 1982, 1985).

Within Optimality Theory (hencefortl©®T) it is asumed that grammar consists of the
following ingredients: First, underlying fornfghe input), and surfaderms (the output),
are distinguished. The functioGEN generates theoreticallyinfinite set of candidate
output forms of a giveninput. There is dixed set of constraintswhich are ordered
hierarchically, in a language-specific ranking. These constraints are violable. The function
EVAL evaluates on theasis ofthe ranking which candidate form the optimal output
for a particular grammar. The candidate fomich conformsmost to the constraints
that rank high wins, and is chosen as the optimal output.

The main characteristic of Correspondence Theory (henceforth CT) is that there is a
special relation between input awodtput forms.The importance of this relation is
warranted by particular correspondence constraintsugerlying form should be as
faithful as possible tats outputform and viceversa. The crucial point is that input-



output correspondences arassumed for features, segments, ather grammatical
structure between underlying material and surface férms.

2.1 OT Approaches to harmony

The literature on harmony amlisharmony isnormous and | W restrictmyself to a
brief summary of the most recent approaches.

Under the alignment approaches, spreading is generally analysed as a special extension
of the generalized alignment schema (McCarthy & Prince 1993), as cited in (1).

(1) Generalized Alignment (McCarthy & Prince 1993:80):
Align (Catl, Edgel, Cat2, Edge2).~
OCatl[ICat2 such that Edgel of Catl and Edge2 of Cat2 coincide.
Where
Catl, Catd] PCatl] GCat
Edgel, Edge?] {Right, Left}

Paraphrased in non-technical language, thesans thatfor all members of eertain
prosodic orgrammaticakcategory there is a mdyar ofanother prosodic agrammatical
category, and the rigtfor left) edge of the former categofgils togetherwith the right
(or left) edge of the latter categorKirchner's (1993) formulation of harmony in
alignment terms is given in (2).

(2) Align (F, R, morphologicalword, R): Forany parsed feature F in morphological
category MCat (= root, word), the right edge of F is associated to the rightmost
syllable of MCat.

For a language like Turkish this means thaty feature [round] or [back] should be
realized on the rightmost vow@r syllable) of amorphologicalword. Togethewith the
assumption that features alexically anchored onunderlying segments thigields
'stretching’ of the feature to the denoted edge. If rounding occurs in a word, it should end
whenthe wordends(Align Right), or it shouldbegin wherthe word begingAlign left).
Suppose the structures in (3) were morphological words. The structure in (3a) would get
two violation marks, becaudbere argwo vowels between the right edge of tloem

and the vowel with the feature F, thatmiat bear this feature. Inontrast, the structure

in (3b) gets nwiolation mark, becausie right edge of the featurecbincides with the

right edge of the whole form.

3) a. [F] b. Fl

c v C Vv C\V c v CV CYV

! several phenomena like reduplication and opacity effects gave rise to different types of correspondence
relations, for instance base-reduplicant or base-output correspondence. This is only interesting to see
that the kind of correspondence to be established in this paper is not the only type of relation that
extends the standard input-output correspondence modell.
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| will demonstrate featural instantiations of tkirsd of alignment witithe example of
Turkish harmony irthe following. Turkish haghe front vowels, 4, e, 6,and theback
vowelsa, o, u,z. All vowels in aword agree in bacless andigh vowels additionally
agree in roundness, as exemplified in (4).

(4) haviyet ‘identity’ kimdt 7 ‘movement’
kusalu ‘annoyed’ oyuncak ‘play-thing’
netice ‘result’ sogukca ‘coldish’

[van der Hulst & van de Weijer 1991:40]

Turkish is an agglutinativesuffixing language. Vowels iraffixes show alternating
backness and roundness specifications, accordinthgéalemands of harmony (see
Clements & Sezer 198850ldsmith1990,vander Hulst &van de Weijel991,Kirchner
1993). This is shown by the examples in (5).

(5) nom.sg. nom.pl. gen.sg. gen.pl.
‘rope’ ip ip-ler ip-in ip-ler-in
‘girl’ kiz kez-lar kiz-in kiz-lar-in
‘face’ yiz yuzler yiiz-in yuzir-in
‘stamp’ pul pul-lar pul-un pul-lar+#n
‘hand’ ef el-ler el-in el-er-in
‘stalk’ sap sap-lar sapn sap-lar#n
village’ Koy Koy-ler Koy-un kdy-Fer-in
‘end’ son son-lar son-un son-lar

[Clements & Sezer 1982:216]

In (5) the stfix -IVI""r® surfaces asler] or [-lar] depending orthe backess value of
the preceding vowelV*"" n surfaces as i, -i, -un, -Uf depending orthe backness
and roundness value tife preceding vowel. Therefore, itgenerally assumed that the
features for backness and roundness spread l&firto right, according tahe schema
given in(2) above.

Word-initial epenthetic vowels harmonize withe following root vowel (e.g., the
English loarnigroup' becomegurup, in accordance with roundne@abial) and backness
(palatal) harmonypr, in the loans ispanak'spinach’ andskelet'skeleton’ word-initial
epenthesis respects backness harmoni)s leads to an analogous formulation of
leftward alignment, which isanked below the constraint in (2). To avoid that these
constraints simply move a feature realization frame edge of a word to another edge,
some additional assumptions have to be made: Features masgichly anchored to a
segmental position, and they must be 'stretchable’. The common paievas that an
articulation span of a feature is extended (thus tkiefD[rd] constraint forrounding
harmony propsed byKaun1994).This implies thaspreading features are coarticulated
on intervening segments thabrmally donot bear such features, like consonants (see
also the discussion in Ni Choiséin & Padgett 1997).

2 Vvan der Hulst & van de Weijer use data from Clements & Sezer (1982), Harris (1987 UCL class
notes), Kardgtuncer (1982), Lewis (1967) and Steuerwald (1972).

3 Capital 'V' symbolizes an underspecified vowel.
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Why non-high vowels donot participate in roundness harmony in Turkistien
though theypotentially could (and in fact do so in a number of languageskaae
1994) can bexplained bygrounded conditions' (followingulleyblank1996) or feature
co-occurrence constraints and thgpecific ranking irthe hierarchy; compar&irchner
(1993) or Kaun (1994) for more details on this point.

Every analysis has to cope with exceptions. Turkish exhibits a number of nonharmonic
roots and affixes which must be dealt with. Some examples are given in (6).

(6)
a. hamsi 'anchovies' biZur  ‘crystal sifon  ‘'toilet flush'’
anne 'mother' kudret ‘'power’ peron ‘railway platform’
bobin 'spool’ fiat 'price’ muzip  'mischieveous'
rozet ‘collar pin' mezat ‘auction’ nemrut 'unsociable’
[Clements & Sezer 1982:222; Kirchner 1993:2]
b. /-istan/ [-vari/

mo:l-istan¢  'Mongolia’ asker-va:ri 'soldier-like’
arab-istan#  'Arabia’
ermen-istanz 'Armenia’
[Clements & Sezer 1982:231; Kirchner 1993:3]

In (6a) vowels with different backness valwesur in ongoot, e.g[+back]a precedes
[-back] i in hamsior [-back]e comes before [+back) in nemrut In (6b) theaffixes
always surface witlthe same features, and dwt undergoharmony withthe stem
vowels. Furthermore, theare nherently disharmonic, containing bagland fronti. All
these forms violate the alignment constraint in (2).

Ranking the alignmentconstraints above featurédithfulnessconstraintsyields all-
overriding harmony. The inverse ranking leads to a total absence of haBobmgither
is desired for Turkish. At this pointinderlyingrepresentations come fgay acentral
role. In standard OTull underlying specification has to be assumed, even of epenthetic
material, inorder toavoid ALL or Dep violations. FLL and Dep constraints demand the
presence of surface features underlying forms, that meanfeature insertion is a
violation of these constraint§his lead Kirchner(1993) to theconclusion that the
alternating features [round] and [back] are @iri@ative nature, not imary as [high] and
[low] are analysed in higsheory.Privativity of at least some features has baegyued for
by otherscholars asvell (see, e.g., Steriade 1995 for aigumentation thadll features
should be privative). Obviously, Kirchnét993) wants to restriainderspecification to
(the absence of) privative features. Thus, he eaalyse disharmonicoots only by
assuming morpheme-specificonstraint rerankings (MRse(f) / IDENT(f) >>
{ALIGN(f,L), ALIGN(f,R)}") that arelinked to lexicalentries and override the regular
Turkish Grammar ("{AIGN(f,L), ALIGN(f,R)} >> PARSH({) / IDENT()").

Beckman(1997), proposes tdeal with harmony in terms of positiorfaithfulness
constraints for particular features, instead of featalignment. These positional
faithfulnessconstraints rank above the markedness constrdedatng withthe same
features.This approach works under tressumption that a multi-segmentiaking of
one feature is lessexpensive than violations of markedness constrdortsndividual
features for each segment. In Shona, the langereyained by Beckmaall vowels of a
word harmonize in height witthe initial vowel, if no opaqu&owels intervene. The role
of the latter ishandled by feature&ooccurrence constraints and gnking certain
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Identity feature constraints high. However, morpheme-specific exceptions to harmony, as
observed in Turkish, areot easy to handle in such an analydtsirthermore,this
approachgives no explanation why imost languageswhich exhibit harmony, the
assimilationpattern is restricted to single words (instead of phrases or larger units) or
even smaller domains.

In the next section, | M/ turn to analyses othe apparent opposite of spreading, i.e.,
dissimilation.

2.2 How to deal with dissimilatory OCP effects in a constraint-based framework

Assimilation is the state ofaffairs where a segment surfaces with tkame
specificationfor a certain feature as another segmeithin the same prosodic or
morphological domain. Dissimilatiomirrors this situation: A segment surfaces with the
oppositevaluefor a feature that is realized by a certain segment nearbgcdaunt for
this similarity, a generalized alignmeatcount is inappropriateince it is difficult to
imaginehow to handle dissimilation with alignmenAlderete (1997) proposes toeat
dissimilation aghe result of docal conjunction of markedness constraints. The idea is
thefollowing: A markednessonstraint banthe emergence of a featwalue, e.g. [+F].

In a local conjunction of markedness constraits,second appearance of [##thin a
defined local domain (e.g. 'stem’) is twice as bad as the first, and thus has to be avoided.

The alternative, workeaut by Pulleyblank (1996:330ff), is simply to regard the
Obligatory Contour Principle (Leben1973, Goldsmith 1976, McCarthy 1986) as a
constraint, which forces dissimilation.

(7) Obligatory Contour Principle (Pulleyblank 1996:330):
A sequence of identical elements within a tier is prohibited.

In OT/CT sound strings are regarded as concatenations of segwients meanghat
structure isassumed to be nonhierarchical in general. No consonant and vowel tiers or
tiers for single features amvailable yet. S@mongotherthings, the questioremains
which role tiers and other concepts from feature geometry can play in OT/CT.

2.3 Locality

It is generally assumed that phonological phenonemedocally corstrained,this
means that elements involved in or affected by phonological phenomena should be
adjacent.For example, effects of word-initial elements on word-final elements (within
one word) are not exgted in natural language. There seseral views ohow strictly
the notion oflocality should beaken (for adiscussion see NGhiosain &Padgett 1997).
Under feature geometrical consideratiologality is seen as 'relative’ with effects from
one feature node to anotherhich are locatedwvithin a hierarchy, andot asaffecting
adjacent segments. Certain nodes are located wiber nodeswhich explains why
some features spread long distafldes vowel features, voicenasality) andothers do
not (like consonantal place). This is illustrated in (8).



(8) Locality in feature geometry:

a. Q Vi Cz V>, b. Cl Vi Cz V>
[yt | | | | |
c-place c-place c-place c-place c-place c-place c-place c-place
v-place v-place v-place ‘\\\7-place

As can be seen in the diagram, c-place spreading (indicated bytted linefrom c-
place toc-root in (8a))has tocross the association line of segments that shoaide
involved; hence consonantal place spreading is rolegdoy aprohibition againstine-
crossing (see for instance Odd&®94). In contrasty-place featuresre lower in the
hierarchy, and, when they spre@s indicated byhe dashed line in (8b)) there are no
lines to cross, hence v-place feature spreading is possible.

Ni Chiosain &Padgett (1997) reject feature geometng postulate stridocality. In
OT/CT, soundchainsare seen astrectly string-adjacent, i.e. CVCVCV... sequences.
This means that, e.g., vowel place featureshat@irect neighbours with respect tioeir
place in a featuréree —vowel place features of different segmeate in mostcases
separated from each other by consonantstheir features. NEhiosain &Padgettlaim
that since irthe case of spreading vowghce features, these featuses coarticulated
on intervening consonants, all spreading must be totally local, going from one segment to
the next. Consonantalace features cannot spreager vowels becaughey cannot be
coarticulated on vowels without turning them into consonayieding extra-long
consonants [C:::from /CVCV/, which is impossible tgronounce.This effect,which
changes a segment of one basic type into another by the spreading of a c-place feature, is
labelledthe 'bottleneck effect’. Phone&gxperiments (Boyc&990 and references cited
there)have shown thahe activity of the muscles responsibfer lip rounding decreases
while test persons pronounce monlabial consonantwhich is situated between two
rounded vowel8.This factposes a severgroblem forthe strictlocality postulate. Just
imagine labial harmonpetweentwo vowels with a consonant between themhjch by
definition cannot bear the featulabial (e.g. a glottaktop). No carticulation cartake
place, and locality will be violated.

Odden (1994) (working in feature geometry) arguestdrgietand trigger of feature
interaction should be in adjacesyllables. Hethus distinguisheswo types oflocality:
adjacentroot nodes and adjaceryllables. This is in contrast tthe strictlocality
assumption of Ni Chiosain & Hgett. Theposition taken by Piggott (1996) is an
extension of this.Examining nasal harmonyatterns inLamba and Kikongo, he
concludes that in the former languag@sal harmony ibestanalyzed as agreement
betweersyllables,but in the latter, as agreement between feahispaper, | vl show
support for the point ofiew thatprosodic unitother than thesyllableare relevant for
vowel harmony. More precisely, | will give evidence floe mora as domain of featural
agreement.

4 To be more precise, in the experiment carried out by Boyce, Turkish showed continuing lip rounding
over consonant clusters between rounded vowels, while English showed significant loosening of lip
rounding. Boyce concludes from this that the two languages employ different strategies of articulation,
one supporting relativized locality, the other strict locality. As she claims, both theories mentioned

(relativized as well as strict locality) seem insufficient to capture the data presented by her.
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I will first presenthe relevantlataand return to the theoreticdiscussion of locality
in section 4.

3 Harmonic and disharmonic patterns in Ainu and Yucatec

Clements &Sezer (1982) concluded thaarmony is no longer active in Turkish
roots.Disharmony in this case simply arises from a lack of harmonic behawidirom
principled disharmonic alternations. Recall freection 2.1 thatonsequently, imis OT
analysis, Kirchne(1993) has to assume constraint reranking menharmoniclexical
items. Incontrast, inthis section, | W investigate morpheme-specific harmonies and
principled (morpheme-specific) disharmonies, i.e., disharmoniesatteagjoverned by the
regular dissimilation of certain features, which occur both in the same language.

3.1 Yucatec Maya

Yucatec is aMayan language, sgen by aproximately500,000 people in south-
eastern MexicoBelize, andnorthern Guatemala (Letann 1990). Inthis language,
suffixes which completelgopy the vowel of the stem can be fouwnthjle anothersuffix
displays a disharmonipatternsurfacing always as [+highyyhile disharmonizing with
regard to backness; whereas mosther suffixes do not exhibit assimilatory or
dissimilatory patterns at all.

In (9a), the harmonizing suffixesfor imperfective and subjunctivare shown,
preceded by all five vowels of the Yucatec inventohy.contrast, thémperfectivesuffix
for transitive verbs and the perfectivdfsunever alternate in vowejuality regardless of
the stem vowel, as illustrated in (9Db).

(9) Yucatec Maya

i. Imperfective ii. Subjunctive
a. rah-al wake.uphvPF rah-ak
fok-ol entertmPF 7ok-0k
lub’-ul fall-iIMPF lub'-uk
wen-el sleepiPF wen-ek
kiim-il  diedmPF kiim-ik
b. i vyi-ik seewPF ii. vyil-ah  seePERF
tsol-ik explainimMPF put/~ah hit-PERF

One may conclude that in this language (whdrarmony isnot broadly active) some
lexemes are fully specified whereas others are underspecified, as indicated in (10).

® Yucatechas thevowelsi,e,a,0,y andfurthermore distinguishelsetweenlong and shorvowels, and
among the long vowels, between high toned and low toned ones.

® The Yucatec data are taken from Ayres & Pfeiler (1997) and from Bricker & Yah (1981).
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(20) a.  Fully specified morphemes:  ik/; /-ab/
b.  Underspecified morphemes: VIE /-VK

In Yucatec,harmony is blocked imore than one consonant is located between the two
potentially involved vowels. (11) illustrates this withe subjunctive suffix, which
normally echoes theoot vowel (cf. 9a.ii). In (11), the vowel of th&ubjunctivesuffix
surfaces as].

(11) tuukul-nak think-N-SuBJ * thukulruk
heek'-nak breakN-suBJ * heek'rek
ts'fib'-n-ak write-N-SUBJ * ts'lib'nik

The same holdfor the othetharmonizing suffix in (9)The blocking effect is illustrated
in (12).

(12) a. totf/-b-al 'to harden (glue)' instead dt'ot/-b'-ol
hardenPASSIMPF
b. miis-t-a7al 'being swept' instead ofrhiistidl
SWeepFRANS-PASSIMPF or *miAstil

In (12b) the facts are somewhat obscured by the substgnpassive morpheme
[+glottal], which otherwise is realized othe stem, as can be seen in comparing the
forms in (13a) and (138).

(13) a. ts’on b. k=in ts'o/on -ol
shoot (tr) AUX=1 shOOtPASS IMPF
‘I am (being) shot.’

A consonantal barrier, consisting of more tloae consonant, thusansthe 'transfer’ of
the vowel featurefrom the stem to thaffix. This blocking behaviour ialso observed
with rootswith afinal consonant cluster (although thase rare)This shows that this is
not amorphematic restrictionfhis means thahe possibility is excluded that adjacency
(or locality) of harmonizing orotherwise interacting elements wefined over
morphemes, with intervening morphemes instead of phonological units as blockers.
For vowel dissimilationthe locality restrictions are less strict, as can be seen below.
Vowel disharmony is observed witnly one suffix, a stem-forming derivationauffix
on denominal and deadjectival verbs. The vowehefsifix /-kV:™"9" n/ surfaces ag
after front vowels and as][after back vowels, illustrated with stems containing the
vowelsu, a (ais a front vowel in Yucatec), andn (14).

" Clitics are separated from their host by an equals sign, affixes by a hyphen.
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(14) Yucatec:kV:"9Mp.

a. uts-Kin-t-ik ‘enhance/repair sthg.'
good-DTR-IMPF
b. haw-kuun-t-ah 'lay sthg. down face up'

lie.down.face.up-DrR-PERF
c. séasl-kuun-s le k'édob'en-a? 'Light up the/that kitchen!
light.up-D-cAUS DETkitchenbeEM

The whole pattern can be described as in the following table.

(15) Yucatec disharmony-pattern:
stem \ affix stem \ affix
Cic | cuCc |
CeC | -kuun CoC |  iin
CaC | |

Yucatec stems always end in a consonant. As this affix hagtiahconsonantthe result
is an intervening consonant clusteraith cases. Vowebisharmonytakesplace in this
context (where, as we saw earlier, harmony would be blocked).

3.2 Ainu

A similar patterncan be observed in Ainu. The language's gerafilation is not
clear; it is spoken on theland ofHokkaido (Japan)Sachalin and othe Kurile Islands
(Russia) byabout 16,000 speakefsumbers from Patrie 1982).il\ hasfive vowels,
i,e,a,0,u On some verbal stems, thensitivizing suffix completelyechoes theaoot
vowel; see (16).

(16) Harmony in Ainu:

mak-a ‘to open’ tas-a ‘to cross’

ker-e  ‘to touch’ per-e ‘to tear

pis-i  ‘to ask’ nik-i ‘to fold’

pop-0 ‘to boil’ tom-o ‘to concentrate’

tus-u  ‘to shake’ yup-u ‘to tighten’ [Itd 1984:506]

It6 (1984)analyzedhe transitivizing suffix as a completelynderspecified vowel, or as
merely [+syllabic].

On some stems, theame suffix alwaysurfaces as [+high] and with a backness
specification that is the opposite of that of the vowel in the stem.

(17) Backness disharmony in Ainu:

a. hum-i  ‘to chop up’ mus-i  ‘to choke’
pok-i  ‘to lower’ hop-i ‘to leave’
b. pir-u  ‘to wipe’ kir-u  ‘to alter
ket-u ‘to rub’ rek-u ‘toring’ [1td 1984:506]
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Itd proposes that, in these casefipating autosegment [+higimhaybelong tothe stem.
The autosegment gets associated to #mepty suffix, and triggers aMelodic

Dissimilation Rule(MDR), which forces the vowel in the #ix to havethe opposite
backness specification than that of the stem vowel.

A more plausible reason why feature dissimilation applies instead of vowel harmony in
these cases can be found in the assumptionenthe floating feature othe stem is
realized onthe suffix, this stfix is interpreted aselonging tothe root, because it
contains material fronthe root. Within roots dissimilation isrequired,while between
roots and affixes assimilation is the dominant requirement.

Now consider a third pattern:

(18) Height disharmony in Ainu:

a. an-i ‘to have’ car-i  ‘to rotate’
b. ram-u ‘to think’ rap-u ‘to flutter’
pat-u 'spray’' yak-u 'destroy’ [Dettmer 1989:479f.]

In (18) the suffix always appears as [+high] as in (17), but on some stems as front and on
others as back. In contrast to (13)l theseexamples have aa in the stem. It0
speculates that iAu historically had a front and a back /ahich merged to one
unspecified/a/. Frontness othis sufix is not predictable synchronically. According to
It6, the backness value of the floating autosegment is prespecified.

On stems ending in a glide both harmony and disharracaylocked. The $ix (still
the same transitivizer) surfaces €s §s exemplified ir{19).

(19) Lack of (dis-)harmony in Ainu:

ray-e ‘to kill say-e ‘to wind’

chaw-e ‘to solve’ taw-e ‘to pull with force’

hew-e  ‘to slant’ rew-e ‘to bend’

piw-e ‘to cause to run’ chiw-e  ‘to sting’

poy-e  ‘to mix’ moy-e  ‘to move’

huy-e  ‘to observe’ tuy-e ‘to cut’ [1td 1984:506]

It generalizes thathe diphthongs (consisting of vowel + glide) are subject to MDR
here. The off-glide always bears the opposite backness value of the preceding vowel. The
blocking of harmony isittributed to a constraimthich banghe sequenceyi] and pu

in Ainu, as propseed byKindaichi & Chiri (1936; cited fromitd 1984). If oneassumes

that theglide is syllabified intothe onset position of theyllable bearingthe sifix,
harmony should apphjbetween theroot vowel and the ditix (not semi-vowels).
Unfortunately, thisloes nohappen. According to the MDR (suppose thereflsating

[high] feature, and consideghe glide again as participating ifeature interaction of
vowels), the suffix would have to surface akdfter [y] and as ] after ], yielding e.qg.

*piwi or *huyy not *piwu or *huyi, while onlythe latter would béanned bythe *[yi,

wu] constraint. A morepromising approach would be to regard tlgides in the
diphthongs as blockers. This proposal will be worked out in more detail in sections 4 and
6.

11



What is observed iniAu is that assimilation as well as dissimilati@akesplace in
nearly the same environment on the same suffix, with latbelyame featuremvolved®
My proposal is toanalyse this as dissimilation holding withioots and assimilation
holding withinwords orany otherlarger unit. Thisproposal Wl be discussed more in
sections 4 and 6.

This completeshe data section. \# thesepatterns inmind, | will now turn to the
theoretical problems related to thetstaand provide my proposal for their solution.
Before going into theletails ofthe analysis insections 5 and 6, lillvintroduce mybasic
ideas in the following section.

4  The new proposal

So far, similar morpheme-specifgatterns of voweharmony and disharmortyave
been observed ithree unrelated languages. Turkishinsofar similar to Ainu and
Yucatec as in the former languag®ny forms occur which donot undergaharmony,
even though the proportion of nonharmonic items is clearly higher in the latter.

In Ainu and Yucatecharmony istotal, involving all relevant features of theowel
system, while disharmony restricted to backness. One of ttisharmonizing elements
is always prespecifiefibr height. InAinu, height is prespecified athe root, and realized
on thesuffix; in Yucatec the dtix itself has to be regarded as prespecif@d[+high].
Both languages exhibit &ive vowel system, with roundness or ATR/RTaying no
role. When height is specified on involved vowels, they ealy dissimilate in backness.
The roundness value will fall out automatically by co-occurrence restrictions.

4.1 The role of morphological domains

Besidesthe similarities, some differences ithe two languages can be extrapolated. In
Ainu, disharmony isestricted to theoot: Whenthe last feature associated to thet is
realized on a derivational ffix, ° this is interpreted abelonging tothe root and thus
undergoesglissimilation. Iftheroot has no unassociated vowel feature to be realized, the
attachedunderspecified d$fix is free from material belonging téhe root, and is
interpreted adelonging tothe stem or word; ithis case, it is subject to harmony. In
contrast to this, disharmony occurs within the (derived) stem in Yucatec, and the concept
'root’ plays norole atall. In this languagethe stem-formingaffix -kV™"9"n always
displays backness disharmony, while inflectional affixes display harmony.

4.2 Consonants and moras

The role of semi-vowels iniAu still remainsobscure Recall that in thigegard, the
observations in Yucatec may provide some insight. It has been shatvmore than one
consonantbuilds a barrier for featural interactions of vowels. lillwargue in the

8 It might be noted that the same patterns are observed for the-Sfffixvhich marks possessed forms
of nouns. Confer the discussion of the possessive construction in Dettmer (1989:107ff.)
® For an argument irfavour of the derivational status of transitivizing operations cgposed to

inflectional status see Kramer (1997).
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remainder of thigaper thaharmonyproceedfrom mora to moranot fromsyllable to
syllable inYucatec,while disharmonyproceedsrom syllable to syllableConsider the
possibility thatconsonants in coda position acqumeraic weight by this position. If a
mora is occupied by a consonaagsimilation ofthe following vowel is banned in
Yucatec. If oneassumes further th#tte vowel 'looks' to the previous moraorder to
acquire its features, there are no featuagailable tocopy, when this mora is a
consonantal coda. If the vowel would copy consonantal features it would have to change
into a consonant. Ainu dipfbngs consist of a vowel-glide sequence. dlide or semi-
vowel is subject to root-internal disharmobyt thefollowing suffixed vowelundergoes
neither assimilatiomor dissimilation ifpreceded by a semi-vowel. Semi-vowats half
consonants anbalf vowels by nature. It is thus expecttddht, within some language,
they behave like vowels gsart of adiphthong, but like consonants in the role of a
segment ircoda position. As codalements they behave exactly like consonantoda
position in Yucatec: There is no featural interaction with the adjacent vow&i(shne
can say thathe blocking of assimilation andissimilation in Ainu iscaused by the
interaction of the restriction of thepienomena as going from mora to mora, and the
consonantal nature afemi-vowels. Thusthe off-glides must beambisyllabic in the
affixed forms in Ainu, as illustrated in (20).

(20) a. Behavior of glides in Yucatec b. Behavior of glides in Ainu
o o o O o o o o
M A D A A
cCvGcGCcVv CVGYV cCvGCcv CV GV

I will elaborate on theechnical details and consequencestltd language-specific
behavior of glides andonsonants with regard tmoraic weight andsyllabification in
section 6.2.

4.3 Arguments for analysing harmony as correspondence

At first sightthe assumption that the mora and skikableare crucially involvedinto
harmonic behaviour is technically incompatible wile basic idea of featural alignment.
It would be a curious instantiation of tgeneralized alignment schema, which aligns a
feature to the right oteft edge of the next mora in a string. Thsual alignment
involving moras orsyllables, as in Align(feature x, R, syllable, Rpuld align the right
edge of every feature x with the right edge si/#iable, yielding neeffect at all,except a
coarticulation of vowel feature x aoda consonants, or tlegentual elimination of all
diphthongs in a language. possibility would be to add the prosodic categ@ryich is
relevant forharmony in a language as a third argumertheflignment schema, as was
indicated already by Kirchner($993)formulation of featuralignment(see (2). Even if
one considershis possibility,the interaction ofharmony and disharmony ime two
languages is hardly to handle. Establishingbaespondence relation between moras or
syllables likewise,however, is theoretically unproblematic in comparison to this.
Furthermore, the theoreticpbssibility of a negativeorrespondence constraint exists,
that meangCorrespondence is grammatical means, leading directly to disharmonic
patterns.

13



Moreover, what wénave observedbout the role of thdomains 'root’ and 'stem’ or
'word' in Ainu and Yucatec wouldad to a treatment in termslefels ofrepresentation
and their ordering to account for the fact thatmony and disharmorare observed in
the same languagd-or instance, on a stem-formirigvel or inthe lexicon disharmony
applies, and at a latastage of the derivation, f@armony rule applieswithin the OT
framework no intermediatéevels existbetweenunderlying form(input) and surface
representatiorfoutput). The introduction of intermedialevelscan be avoided in these
cases by restricting the scope of constraints to doofains. Restricting constraints on
disharmony to a domain small@oot or stem) than those constraintssponsible for
harmonic patterns (morph./phon. wordjields the emergence of both in single
grammar.

There is another argument against treatimymony as alignment. The term
‘spreading’implies that deature spans over more than one segmwéhin a domain. Ni
Chioséin &Padgett (1997¢laim thatvowel features (foplace and roundness) can be
coarticulated on interveningonsonants, whereas major consonantal features would
change a vowel into a consonant if imposed ohhis isnot thewhole story, as can be
seen fromthe simple fact thahot only placeand roundness features but afszight
features participate iassimilatory phenomena. Height harmoraes observed iseveral
languages (seGoad 1993Beckmanl1997 andmany others), andotal harmonies are
attested in Awu and Yucatec. Even though roundimgight be coarticulated on
consonants, it is doubtful whether this is afy phonologicalelevance.For height
features, itmay be physically impossible et the tongue remain in a certgiosition
while articulating theintervening consonan(if it is not acidentally one which is
articulated without tonguevolvement,e.g., labial or glottal stops). Another point is
that thenumber of intervening consonantsist irrelevant, as has been shown above. In
Turkish, however, the number of intervening consonants plays no role for the behavior of
vowels. Compareexample (21),where all vowels display harmonic behavior, even
though separated by consonant clustetsch, furthermore, contain different types of
consonants (liquids, nasals, stops, and fricatives, and the latter voiced and voiceless).

(21) Turkish
yorgun-luk ‘tiredness’
tired -Nom
yabang ‘strange(r)’

ylz -dur -mek ‘to skin an animal’

surface-baNF

zayf -la -mak ‘to get thinner’

weakVERB-INF [Wendt 1976]

In Yucatec,two consonants constituteo large a distance for vowelssimilation to
proceed, whereas fadissimilation theyare no obstacles. IAinu, assimilation and
dissimilationare blockedalready by intervening semi-vowels. Thedsta suggest that
assimilationgoesfrom one prosodic category to the next amat — asspreading in the
sense of Ni Chiosain adgett from one segment to the neXtor Turkish harmony,
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the relevant category indeed seems to be the sylfsiblee participation of consonants in
backness harmony, as is observed in Turkish, is no argument for segment-to-segment
spreading(or correspondence) of vowddarmony either. In Turkishthe consonants
/k,g,// have a velar and a palatal allophone. The velar variant surfaces in the
neighborhood of back vowelahile the palatal allophone surfaces with front vowels. As
Clements &Sezer (1982:233f) state, these consonhatsionize withthe vowel to the

left in somewordswith disharmonic vowels, too; and they exhibit disharmonic behavior
in some words where theowels areharmonic. Thus, consonant backnéssmony in
Turkish cannot be regarded as evidence for vdweemony going from segment to
segment. The consonant pattern mustrbated as a separgddenomenon and is no
biproduct of vowel harmony.

In Yucatec andAinu, the relevant categorigas been identified above #g mora.
Consider in thigespect the Turkistvord ylizdirmeKto skin an animaland the Yucatec
word tuukulnak 'might think' in (22) and (23). As indicated in (22Zssimilation
(symbolized by. ) proceeds from syllable to syllable in Turkish andasinterrupted by
coda consonants. In Yucatec, as shown in (@83imilationgoesfrom mora to mora,
and the coda consonan, [constituting a mora, is a blocker. Although vowel features
may becoarticulated on consonants, thregy not beanchored there in theame way as
they are on vowelsSincethe mora left-adjacent of the rightmastderspecified vowel
(of the stfix -VK) in (23) has no vowel features to be copied, this vowel is left alone and
has to bdilled according to théanguage's ranking of V-place constraints. Thus, it turns
out asa, the least marked vowel in the Yucasystem. The same holéts Ainu, with e
as the least marked vowel.

(22) Turkish:yuzdurmekto skin an animal'

ylz dar mek
(0] o (0] - (0]
[xback], [xback]
[*xround]

19 An alternative analysis would be that coda consonants in Turkish do not project a mora. This leads to
the possibility of describing the three languages as equally applying harmony from mora to mora, with

the difference in the language-specific definition of moras (i.e. Turkish coda consonants do not project a
mora, but Yucatec coda consonants give additional moraic weight to a syllable). In Turkish place-names
(called 'Sezer stems' by Inkelas 1998), however, stress assignment seems to be quantity sensitive (that is,
coda consonants count as moraic), whereas in the 'regular' stress pattern the mora plays no role at all (cf.
Inkelas 1998 and references cited there), The moraic weight of coda consonants in Turkish place names
has no impact on the (non-)harmonic behavior of the vowels of these words. Furthermore, the feet
detected as domains of nasal harmony in Kikongo by Piggott (1996) are different from the feet which are
relevant for stress assignment in that language. Thus, moraic or syllabic vowel harmony must not be

accompanied by the respective quantity-sensitive or -insensitive stress system.
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(23) Yucatectuukulnak'think' (subjunctive form)

tlu }J Ifu II rlla Ik
H oo B e B hp A p 4
IR [#F] 0 [®FFT 0 [#F]  [#FFT
o g G

In (22) and (23), theassimilation relation igepresented by &idirectional arrow
because at the moment we do not know whether it is spreading, copyiagramythat
happens there.

What one observes in natural languages is that one segment corresponds in (certain)
feature specifications tanother. So therexists a featural correspondence like one
between inputs andutputs, i.e.petweenunderlyingrepresentations and surface forms.

On thebasis ofthe formulation ofthe general schema dhe IDENT(F) constrainfamily
by McCarthy & Prince (1995:264), cited in (24), lillwformalize this kind of
correspondence.

(24) The beNT(F) Constraint Family
General Schema
IDENT(F)
Leta be a segment i &nd be any correspondent ofin S,.
If a is [yF] thenp is [yF].
(Correspondent segments are identical in feature F.)

The concept of featuradentity implies thatthere are segments umderlying forms. The
mapping ofthese segments frothe input to theoutput isprovided for by MXx-IO,
which demands faithfulness of underlying segments to surface segmentsnifeslying
segment appears on the surfacexMO is satisfied But satisfaction of Mx-10 does
notinvolve the mapping offeature valuesThis isdone by the Identity constraintsor a
hypothetical segment C,DENTITY(coronal) (to name c-place) is satisfied hoth
segments areafporonal] for example. IDENTITY(coronal) or bENTITY(C-place) is
violated if one them isofcoronal] and the other is [Bcoronal]. But if MAX-10 is
violated for this segment, i.e., when there is no output, then IDENTITY(c-place)
can neither be regarded as violatext assatisfied, becaugéere are nowo features to
compare. This is illustrated by the tableau in (25).

IDENT
(voice)

IDENT
(plosive)

IDENT
(high)

IDENT
(ledd)

(25) input: C[+lab, +plos, +voice]H WK-10 |

output candidates: I

& C[+lab,+plos,+voice :
C[-lab,+plos,+voice i *

|

|

|

|

C[+lab,-plos,+voice
C[+lab,+plos,-voice
O (‘null-parse'’ *

Ident(labial) forexample is violated in tableau (25) whitre featurespecifications of
input segment andutput candidate arenot the same; ldent[high] is never violated,
because there is no height featuréhim input, and, thus, ndentity relation. In case of

16



the null-parse, no Identity violations candmected, bacause there are no features in the
output which should be identical to the input feature specifications.

Featural identity of vowela/hich are moraically or syllabicallyadjacent in amutput
string can be formulated as in (26).

(26) SURFACEIDENTITY(F) (S-IDENT, general schemal):
Leta be a vowel irsyllable/moral andp be any correspondent ofin
syllable/mora2.
If ais [yF] thenf is [yF].
(‘A vowel has to have the same value for a feature F as the vowel in the adjacent
syllable or mora.")

This constraintenableghe featurespecifications of vowek in syllable/mora 1 to license
the same features borne by vowein syllable/mora 2. Ithe featurespecifications of a
vowel areunderlyingly unspecifiedthe surface candidatehich hasthe same feature
values as a neighboring vowelillwnot have the respective BEr-feature violations,
because theowel's feature specificatiorsgelicensed by aorrespondence relation, and
thus it is better than a vowel without featspecifications licensed in this walyor this
purpose, the Bp constraintschema has to be defined less strictly thamas originally

by McCarthy & Prince (1995:264) with its restriction on input-output relations. | will use
it in the way stated in (27).

(27) Dep-x: Every x in the output has to be licensed by a correspondence relation.

In languages which allowonorant consonants syllablepeaks or thosehich project a

mora on coda consonants, thenay be asegment in asyllable ormora next to a
hypothetical vowel wittthe feature Fwhich does notbear this vocalic feature F. ttis
happens, the constraint is vacuous, because there cannatbybeorrespondence
regarding thevalue of F if onlyone segment bears F. Neither can therarhesurface
correspondence whdioth segments arenderspecifiedor F. In this casdoth will turn

out with the unmarked value for F. Tableau (28a) illustrates the argument given above by
showing thatthe constraint is violated whenevewo segments in the righsurface
structure (i.e.neighboring moras in this case) have a feature in contmadomot the

same valudor it, and that the constraint satisfied under this circumstances wihuerh
segments agree in feature specification. (28b) illustrates that it is vacuous whenever two
elements in the right environment do not both have a feature F.

™ In the remainder of this paper, constraints of this kind (Surface-ldentity) will be abbreviated as S-

I DENTo/yeaturey Where the subscript or p indicates whether the particular correspondence relation holds
for syllables or moras. Within the square brackets, the feature is given which is affected by the
correspondence relation.
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(28) a.| Mar...Vige/ | S-IDENTH(F) b.| /Gapr...Vige/ | S-IDENTU(F)
e | b
Viar) -+ Vigr Cropy .- Vipr
Y oo
Viar] -+ Vior Cropy -+ Mar]
P F o
Vigr1 -+ Vior] Cigpy - Mar]
TR oot
Vigr -+ Vigr Cigey - Mer

There ardwo possibilities to violate thisonstraint, first, if arunderlyingly specified
feature surfaces with its underlying specification instead of the one requigettbwt (I
would all this 'accidentaliolation), secondly ithe feature surfaces with the opposite
value (i.e. avaysa instead of}). Theintuitively most straightforwardvay isthe latter
option, i.e. to let featuresot agree.This yields disharmonipatterns. The feature in
question is ‘copied' with the opposite value. BBNT has to be formulated as in (29).

(29) *SURFACE-IDENTITY (preliminary general schema):
Let o be a vowel inmora/syllablel and 3 be anycorrespondent ofn in
mora/syllable2.
If a is [yF] thenf is not [yF].

Highly ranked, this constraint prodes sequences oé,g., high-nonhigh-high-nonhigh
vowels if fthigh] is the feature referred to by F.

(30) CV[+|:] CV[_[:] CV[+|:] CV[_;:] CV[+|:]

Unfortunately, this would override any kind of harmony.

Here, somebasic remarksbout the notions 'root'Stem’, ‘'morphologicalord' etc.
are necessary.dssumehe morphological hierarchy in (31). McCarthy & Prin(993)
assume a slightlymore simplified hierarchy, where no difference is made between
derivational and inflectional affixation. Thiwould ignore obvious differences in the
phonological behavior of derived/composed stems and inflected fevinsh can be
covered by the hierarchy in (31). The parentheses indicate optionality.

(31) Morphological hierarchy:
Mword = stem (+ inflectional affix(es))
stem = root (+ derivatimal affix(es))
root = basic lexeme of major lexical category

With this hierarchy ashackground, one casurmise thatthere arephenomena or
conditions which hold only faroots, orfor stems, or for the wholemorphologicalword.

2To regard the principled violation of constraints gmssibility or tool ofgrammar ha®een proposed

by McCarthy (1996) in his analysis of Rotuman phase marking.
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The idea thathe scope of constraints mot unlimited, but restricted towell-defined
domains has been developed by Buck{@996a,b), in order to account for stress
phenomena in Kashaya, which havtherwise beerexplained by assuming different
lexical levels. Following Buckley's ideas, | propose to restrain tiESFITY constraints
to a certain morphological domain. Outside of this domain, violatiotlseotonstraint
are not incurred.

(32) *S-IDENTITY (general schema):
Let o be a vowel inmora/syllablel and 3 be anycorrespondent ot in
mora/syllable2.
If a is [yF] thenf is not [yF].
Domain: M-Cat.

Where M-Cat is any morphologicakategory, likeroot, stem, or morphological
word.

To avoid that harmony and disharmony block eaclerptanguages havihe choice to
restrict the scope of such constraints ovemtiogphological domains, giveabove. If S-
Ident and *S-ldent are restricted ddferent domains in a language, reflexedoth are
expected to be observed, as is the case in Ainu and Yucatec.

Universallyundominated OCALITY requires thabnly segments imdjacentsyllables
stand in a correspondence relatidinis preventaunattested patterns as, fioistance,
harmony between the first and the third vowel of a word.

(33) LocaLITY: Domains, referred to in correspondence relations, are adjacent.

To analyse adequatetite cases imvhich harmony is blocked iniAu and Yucatec,
and those where an epentheatmwvel is involved in Turkish, a technique is necessary,
which chooses the right featunatofile of epenthetic or underspecified vowfgs which
no featural correspondence can be establishedl tusn to this last prerequisite of an
analysis of harmony and disharmony in the next section.

4.4 Remarks on featural epenthesis

To be prepared for thanalysis, | Wil outline some provisional assumptions on the
right choice of epenthetic vowels in general andthe threelanguages which are
examined in this paper in particular. The reasons for vowel epenthesis aslsuach e
considered here. | assume that epentimetiterial is chosen according tioe language-
particular ranking of Br-F constraints. The reader should keep indmhatthe Dep
schema has been defined in sectiowithout reference to the type of correspondence
relation, thatmay license afeature (i.e., base-reduplicant, input-output sanface
correspondence).HP constraints on vowel featureshich are relevant for the choice of
the least marked vowel in the examined languages are given in (34).

(34) DeAF] constraints for vowel features:
a. DeA+high] Specification of [+high] in an output has to be licensed by a
correspondence relation.
b. DeA+low] Specification of [+low] in an output has to be licensed by a
correspondence relation.
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c. DeAt+back] Specification of [+back] in an output has to be licensed by a
correspondence relation.

d. DeA+round] Specification of [+round] in an output has to be licensed by a
correspondence relation.

e. DeAmid] Local conjunction of BA-high] & DeM-low]:
Specification of [-high, -low] within one segment must be
licensed by a correspondence relation.

All D ER(F) constraints aractually a pair otonstraints, one for the positive, one for the
negative feature specificatiomhich always have to beanked according t&aninian
Ranking (cf. Prince & Smolenski993) (i.e. EF+F] >> DEFA-F]). Only DEAmMId] has

no counterpart, because it is no constraint on a phonolqmioative. It israther docal
conjunction oftwo independent Bp constraints® Local conjunction isunderstood by
Smolensky 1993, 1995) as a constraimthich is violated only if all ofits conjunct
constraints are violatedithin a certain domairHere, thedomain isthe segmentThis
constraintplays arole in Yucatec and Turkish, because the forexdibits an §] as the
vowel with epenthesised features, the lattbigh vowel (whichalternates in backness
and roundness, see sectn (Recall that in Ainu ang] surfaces when harmony and
disharmonyare blocked.) The E(F) constraints on roundnepfay no crucialrole in

Ainu and Yucatec, since they are predictable in these languages. Turkighrdwasd] as

an active feature, so it has to be considered for this language. The rankings in (35)
determine the choice of the epenthetic vowel in the three languages under examination.

(35) Ranking for the investigated languages:
a. Ainu: DeA+back], DeA[+high], DEA+low] >> DeA-high], DEA-low],
DeA-back], (DeF[mid])
b. Yucatec: EF+back], DEA+high], DEA[mMid] >> DEA-back], DEA-high],
Der[+low], DEA-low]
c. Turkish: DeA+back], DeA+low], DEFAmMid] >> Der-back], DeA-low],
DeA+high], DeEA-high],

In the tableaux in (36), (37) and (38), the evaluation is illustrated.

(36) Evaluating the least marked vowel for Ainu:
Der+back] 1 DeA+high] | DEF+low] | DEF-high] 1 DEF-low]
0 *1 | | * L
u *| | * : E
i R l B
a (*?) R L (*?)
= e | | * B

3 The same effect might either result from positing a primitive cooccurrence constraint *[-high, -low],
which prohibits the negative specification of the two features within a segment. Both strategies have the

advantage, that no primitive featusenjid] has to be assumed, and that antipaninian ranking is avoided.
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Whether the voweh in tableau (36) violates #E{+back] or CeA-back] is urtlear
because, in Ainuthe vowelbehaves sometimes &®nt, andsometimes as back (see
section 3).

(37) Evaluating the least marked vowel for Yucatec:
Dep i Dep i Dep Dep i Dep i Dep i Dep
[+back] i [+high] 1 [mid] | [-back] ! [-high] I [+low] 1 [-low]
of * B R B
ul o m i i B
. | | | | |
I o *l | * | | P
[ [ [ [ [
e [ ¥l * | * | P
& : : s I R
(38) Evaluating the least marked vowel for Turkish:
Dep Dep : Dep : Dep | Dep : Dep : Dep : Dep Dep
[+ro] 1 [+back] 1 [+low] 1 [mid] | [-ro] '[-back]! [-low] 1 [+high] [-high]

*| * * * *

*| * * *

*| *

*| *

*| *

*|

*| * *

=MD |~ D | OO

9

In the next sections, | ilivillustrate theideas outlined in section 3 by concretely
applyingthem, first to Turkish, then toiAu and Yucatecgiscussing technical problems
and details which emerge in the respective language.

5 Vowel harmony and disharmony in Turkish

Having providedthe theoretical background for the treatment of volaeimony, |
will now return to the Turkisdata, toexemplify the proposed constraisthema. The
constraints relevant for labial and palatal harmony can be formulated as in (39).

(39) S-bENTITY for backness:
Leta be a vowel irsyllablel andB be any correspondent ofin syllable 2.
If ais [yback] therB is [yback].
(‘A vowel has to have the same backness specification as the vowel in the adjacent
syllable.”)

(40) S-bENTITY for roundness:
Leta be a vowel irsyllable1 andp be any correspondent ofin syllable2.
If a is [yround] ther is [yround].
(A vowel has to have the same roundness specification as the vowel in the adjacent
syllable.)
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In tableau (42), the regular case of Turkish vowafmony is showninvolving only
backness harmony in this particular example. To avoid roundness haafieatng
nonhigh vowels, | assumefaature co-occurrence constrawhich bans segmenthat
are [-high] and [+round] (*bRo), and which has to beanked above the S-ldent
constraints thaficense harmony. This is largelhe same as featureooccurrence
restrictions like *[-high, +round] as proposed by Kirchner (1993) and many others.

(41) *LoRo: Don't produce segments that contain [-high] and [+round].
(Local conjunction* *[-high] & *[+round)])

This constraint has to rank below Identity feature constraints, because Turkish has the
vowelso andé.' Identity feature rulesut the candidatewhich are notfaithful to the

input with regard to théeight ofthe vowel in theaffix (a), and the onevhich is not
faithful with regard to théneight and roundness tife vowel of theroot (d). The latter
candidate would be optimal ifthe S-Identity constraints ranked above the other
constraints considered.

(42) Turkishyizler'faces'

lytiz+M""r/ | IDENT(F) | *LORO | S-IDENT : S-IDENT
o[back] ' ofround]
a. ylzlur *| :
b. yuzlar *| | *
c. yuzlor *| l
d. yezler | :
& e. yuzler | *

In tableau (43), a&lightly more complex case mxemplified.Here, it can be seethat
harmonic features doot spread fromthe root to affixes. Locality crucially rules out
candidate (c) in which the vowel of the secaifftk surfaces with theame backness and
roundness specifications #s vowel of theroot. [+round] harmony skipghe medial
vowel in this candidate and proceeds beyond it.

14 0n the notion of constraint conjunction, see section 4.4.

1> Obviously, this treatment is not quite appropriate, since the vowels /o/ and /6/ only surface in initial
syllables in the native vocabulary. The exclusion of nonhigh vowels from labial harmony and this
limited occurrence od andd might be caused by wellformedness constraints on higher prosodic
structures. For the purpose of this paper, the stipulated co-occurrence constraint suffices to capture the
data.
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(43) Turkishylzlerin'faces'(genitive)

fytz+M"M 4y /10 LOCALITY 1 IDENT(F) | *LORO | S-IDENT | S-IDENT
l ofback] 1 ofround]
a. yuzlurin : *| :
b. yuzlorun : *| :
c. yuzlerin *| : S
= d. yazlerin | B

The Identity feature constrainisvolved so far, which have to vanked above the S-
Identity constraints, are constraints on heigbanning the nonhigh vowels from
participating in roundness harmony.

The ranking of constraints that is necessary to accourthdéorurkishdata sdfar is
given in(44).

(44) LocALITY, IDENT[high] >> *LORO >> S-DENTgpack;, S-IDENTs{roung)

As there are various words araffixes in Turkish with vowels which do not
participate inabial and palatal harmony, we have to assume that harodgyperates
on underspecified vowels, and thtae ldentity constraints for the featurehich are
active in vowel harmony rank abowvhe S-ldent constraint$. Vowels of most
loanwords areinalyzed byspeakers of Turkish dslly specified, and, in some instances
undergoreanalysis to underspecification. time latter casehey participate in harmony,
but not alvays tothe full extent (compare (4% With the assumptions 1) thabenT(F)
constraints are ranked above &NTITY, and 2) that roundness and backness
specificationsmay bereanalyzed from specified to unspecifiehe canexplain the
alternations in pronunciation in (45). The disharmonic formshaleft column are
Standard Turkish; the forms in the second column are dialectal variations.

(45) ‘Regularized’ disharmonic loans
komiinizim kominizim ‘communism’

mersorize merserize ‘merserize’

kllot kilot ‘panties’

biskuvit buskuviit ‘biscuit’

piro puro ‘cigar’

nuzu nuzd/ ‘paralysis’

nafus nufus ‘population’

kupar kapar ‘denomination, clipping’

16 Suffixes with alternating high vowels are usually symbolised as capital | or U in the turkological
literature. Since in this approach (see section 4.4) the height of underspecified vowels falls out by the
ranking of DEP(F) constraints, only alternating vowels which occur as nonhigh (standardly symbolized
as E) must be prespecified for [-high]. The others can be reduced underlyingly to empty V.

" This reflects to a certain degree the position of Clements & Sezer (1982), who state that harmony is

synchronically no longer active in Turkish roots.
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motor motor ‘engine, motorboat’

sofor sofor ‘driver’

sovaye sovalye ‘knight’ [Clements & Sezer 1982;
Kirchner 1993:2]

Disharmonyoccurs notonly in loansand some affixes. Native Turkistoots show
disharmonic vowels asell (see (6) above and tlists in Clements &ezer (1982), van
der Hulst & van de Weijer (1991)).

In the preceding paragraphs, have poposed toanalyse Turkish harmony as
structure-filling, not structure-changing. General considerations on vosystems
predict that thetwo features [back] and [round] argood candidates for
underspecification, since the classical fivevowel system(as in Anu and Yucatec, or
e.g. Spanish) front vowetre never round arall back vowels (except/) are round. If
oneleaves such a system entirely unspecif@deither roundness or for backness, one
gets the right surfacealues by featureo-occurrence constraints. flwnot go into the
technical detailbiere. For the preseanalysis, it imot relevant whethenonhigh vowels
are excludedrom patrticipation inabial harmony byredundant) prespecification of their
roundness value, or by general feature co-occurrence constraintsdiRe fas inKaun
1994 forexample):® The case is differerfor vowels in thesuffixes -Vyor and-Vstan
which donot participate in palatal (backness) harmodgre, the nonalternatingpwels
0 anda, respectively, have to be fully specified, because they do not undergo harmony.

The affix -Vyor also constitutes evidence for relativBrectionality of feature
interaction.Why should thefirst vowel of thisaffix not agreewith its second vowel
instead of with the one to iteft (i.e., theroot vowel)? That faithfulness to underlying
root material ranks higher thafaithfulness tothe lexical specification of affixes, as
proposed by McCarthy & Prince (1995)discussion ofinother topicseems to play no
role here, since, in Turkish, some stem-final consonants assimikiefadlowing vowel
in backness (seean der Hulst &van de Weijer(1991) forexamples and discussion).
One might speculate that harmony ot an issue of simple surface-surface
correspondence, but tftem-affixcorrespondence’. Biitis view would fail to explain
why in many languages roots are harmonic internally, too, or whyrkish gel-iyor-um
'l am coming'for instance, the lasiffix corresponds in roundness and backness to the
adjacent affix, and not to the root.

In order to capture the tendency Tairkish vowels to harmonize from left to right, an
additional device has to be invoked. This device is found in anchoring (McCarthy &
Prince 1995, 1996). The relevant anchoring constraint is stated by me informally below.

(46) ANCHOR_ (feature, segment, left):
The leftmostoutput correspondent of amderlyingfeature F is associated to the
segment to which the feature is associated underlyingly.

This constraint ensures thatl surface correspondents of a feature are located to the
right of or on the segment tehich the feature idinked underlyingly. | assume a parallel
ANCHOR; constraint forall features. Rankedighly, both constraints togetheonspire

18 For an argumentation for underspecification of roundness, or better anything but height in these

vowels see below in the discussion of epenthesis and footnote 16.
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againstany harmonicbehavior. (This is quitesimilar to the assumption that Cole &
Kisseberth(1994:103) express by their notion lmdisic alignment.) Tableau (47) below
illustrates theeffect ofthe proposedNCHOR_ constraint. In tableau (47), the SENT
constraints are not decisive. The decision between candidates (a-d) is made by the anchor
constraintwhich rulesout right-to-left assimilation infavor of left-to-rightassimilation.
The last candidate, (e), is the mbstrmonic form(but notwith regard to constraint
satisfaction), in which all vowels harmonize wiltte first vowel, satisfying A\CHOR_ and
S-IDENT. It violates featural identity, and this candidate is excludethbyanking of
IDENT(F) for [back] and [round] above $#NT. Changing underlyingo/ from [+back,
+round] to [-back, -round] for the sake b&rmony and directionality, violates the
Identity constraints for these features. Thus/thhieemains unchanged. (The ranking of
IDENT(F) with regard to thether constraintgwolved, like ANCHOR and DeP-F is not
possible withthe dataavailable.) What is clear is thatll specification blocks harmony,
and left anchoring of features determines the direction of harmony.

47) Turkishgeliyorum'l am coming®

/gel-Vyor-Vm/ IDENT[round] i IDENT[back] i ANCHOR_ | S-IDENTgjnek,
S-IDENTgq]
a.gel-uyor-um *| **
b.gel-#yor-um *| i

*| K%

c.geldiyor-um
= d.geldyor-um
e.geldyer-im *|

**

*|

Next, | will proceed to leftwardharmony, whichoccurs in Turkishwhen a vowel
position has to be epenthesized left of the initial underlying vowel.

A vowel that is inserted as the leftmost vowel invard, copies backness and
roundness features from its neighborthe right. Inany other position, if features are
available fromthe left, epenthetic vowels prefer these. These patteaysesultfrom
the need to avoid BXF) violations.Moreover, it can bseen from epenthesis that the
active SIRFACE-IDENTITY constraints dely affectthe features [round] and [back] in
Turkish, and not height, because the epenthetic vowel is always high.

(48) Turkish epenthesis:

a. grup b. gurup ‘group’
kral kiral ‘king’
prens pirens ‘prince’
smok’in smok’in 0simok’in  ‘dinner jacket’
kres kires ‘creche’ [Clements & Sezer 1982:247]

The forms in columr(a) in (48) are pronounced gareful speechwhile the forms in
(48b) are judged asolloquial. The tableau in (49) illustratéke high ranking of
DeAround] and EFAback] even above RCHOR . If oneassumes further thateghigh]

is ranked rather low (with E+high] >> DeF-high]), as outlined in 4.4, thieeight of

191n this and all following tableaux, | will omitdcaLITY and mark only S-ldent violations of vowels in

adjacent syllables or moras.
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the epenthetic vowel and ofanyharmonic vowels (likehefirst one inthe sdfix -Vyor
above)falls out automatically. Thus, vowels participating in backness and roundness
harmony in Turkish can be analysed as completely underspecified, wtieyeasnly
participating in backness harmony must be regarded as prespédafieghigh].
Returning to tableau (49), in tloptimal candidatethe requirement to avoideB[round,

back] violations is solved bljcensing[+round] and [+back}specificationsthrough S-
IDENT in violation of ANCHOR . The result is right-to-left assimilation, which is otherwise
banned.

(49) Turkishgurup'group’
/grup/ Dep Dep DepP
[+round], | [-round], | ANCHOR. | S-IDENTghekq | S-IDENTGq) 1 [+high]

[+back] | [-back]

F a.gurup *
b.g#up *| @ @ @ @
c.gurup *| @ @ @ @
d.girup *|* & & &

The diagram in (50) reflects the ranking of TurkislENT(F) is notrankedcrucially with
respect to BRyound, bacy@Nd ANCHOR,, butthey all are ranked above trgven S-bENT
constraints.

(50) Turkish Ranking:
LocALITy

DERound, backi IDENT(F)
ANCHOR. *L oRoO

S- |DENT0[baCk],
S-IDENTground]

The assumed constraints and their ranking providadaguateanalysis ofthe Turkish
facts. | have shown that that featumENTITY constraints are ranked above&NTITY
constraints in Turkish. Thanalysisvorks under thg@remisethat nothingbut alternating
structure isunderspecified andther structures afelly specified in underlying forms, as
proposed by Inkelagl994). Wth theseinsights intothe analysis of harmony in mind, |

will now turn to Ainu and Yucatec to show differences in the language-particular ranking
of the proposed constraints.

6  An analysis of Ainu and Yucatec

In this section, | Wl give a detailedaccount of the patterns found inn& and
Yucatec. First, in subsection 6.1, lillwexplore theanalysis of harmony irthese
languages, in subsectigh2 | will be concerned with thebsence of harmony (i.e.
conditions on blocking) andnally, in 6.3, | will give anaccount of thedisharmonic
patterns.
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6.1 Generating harmony in Ainu and Yucatec

As | exemplified insection 3, Anu and Yucatec botlisplay affixes whickcontain a
vowel that surfaces with the featwspecification ofthe root vowel. Thispatterncan be
blocked by consonants in coda position in Yucatec and by diphthongsnin A
Furthermore, bothanguages have disharmony. In Ainu, disharmongurswhen the
stem has an unassociated height feature, in Yucatec it occurs with a stem-forming affix.

The Yucatec and iAu harmonyfacts can be accounted fomostly bythe same
constraints as those proposed for Turkish. Télevant adjacent domairesse moras,
instead ofsyllables, as mentioned sections 3 and 4. An indicatidar the relevance of
the mora in Yucatetnay beseen in the fact that the languagjstinguishes between
shortand long vowels. Unfortunately, Yucatec stress patteane ot been examined
yet. Tozzer (1921/1977:27§rote thataccent is in partlependent on thiength of the
vowel, but also that "theythm is very irregular and it ignpossible toascertain the
general scheme of long astlortsyllables"(p. 28). Roots ar@ormally CVC in shape,
and affixes VC. This yields an overalpattern of opersyllables,and an obligatory
consonantal cod@yielding aclosedsyllable) atthe right edge of words (provided for by
h or 7 epenthesis if necessary)inA historicallyhad phonemic vowel-lengthut lost it.

For accentuation, &owel in opensyllables,i.e., light V or CV, getslengthened; in
closedsyllables,i.e. (C)VC or (C)VG (G=glidepyllables, lengtheningoes not occur
(Dettmer 1989:43f). This is a clear hint on the moraic status of codas in Ainu.

In Turkish, only the features [round] and [back] were subject to harmony. In Ainu and
Yucatec, atfirst sight all features areinvolved, since harmony consists of total
correspondence. From the vowel inventory we know that roundness oplayRorole
in these languages. Roundness is predictable. Saethaining featureswhich are
relevant for harmony arechigh], [xlow] and Eback]. Underspecification dhe affected
vowels has to affect onlthese three features agll, because ithe case oblocking of
harmony,the relevant vowel surfaces as the default one in the particular language.
Furthermore, theunderspecified/harmonizing vowels dwt alternate in length in
Yucatec,which is distinctive thereThe S-DENTITY constraint can be formulated as
follows.

(51) Moraic IRFACEIDENTITY (S-IDENTypnp):
Leta be a vowel irmora 1l andp be any correspondent @fin mora 2.
If a is [yback], phigh], [elow] then is [yback], Bhigh], [elow].

In Ainu and Yucatec,harmonic patterning igestricted to ahandful of affixes.

Consequently, SBENTITY has to be ranked belative relevantdenT(F) constraints, as
was the case for Turkish; see (5R&xical entries have to beilly specified,except for

alternating structure.

(52) IDENT(F) >> S-DENTp

Harmonyor, in case of its blocking, featural epenthesis is triggerethbyneed to
parse a segment of the input, forced by the constramt-I®, (McCarthy & Prince
1995:264) which is ranked above ER(F) constraints (I vl give a more detailed
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analsysis of epenthedielow in thediscussion of blocking). Furthermorsatisfying S-
IDENT avoids [ER(F) violations, because every feature that specified in
correspondence to anotheutput segment counts abcensed ongrounds of the
definitions given in section 4.

(53) Max-IO: Any segment in the input has a correspondent in the output.

The effect ofthe proposed constraints is shown in the tableaux below for Yué¢atec.
Ainu, the analysis is similar.)

(54) Under-)specification and harmony in Yucatec:
I. /lub’-VI/ || IDENT(F) | S-IDENT,g l MAX-10
a. lubal *| :

b. lubel A

c. lub'ol *| :

d. lubil *| l

e. lubl B

f. = lubul |

i /tsol-ik/| IDENT(F) | S-IDENTyg | MAX-10
a. tsolokl * I

= b. tsolik * |
c. tsolak *| * :

The candidatéub'ul in (54), which is chosen as optimal, has rer[B] violation atall,
since acorrespondence relation betweahvowels in adjacent moras is established in
satisfaction of SHENT. Hence, thes of the sifix corresponds to the of the stem, and
DeFF] violations resultonly from features that arélled in without being subject to a
correspondence relation.

In (54ii), IDENT(F) rulesout the candidatdorm that overridesunderlying feature
specifications. This is crucidbr fully specified elements, becausearder to sasfy
IDENT(F), S-DENTITY, which demands that a vowel sholddk like the one in the next
mora, has to be violated. M-IO prohibits skippingthe featureless segment in the
output (form (e)), which would leaveall other constraintsinviolated. The ranking of
MAX-IO is notrelevant. It is crucial that it is located abauey kind of DEp constraint.
For Ainu harmonytheranking isthe same. The candidates in(54i.a) andi.§4ontain
the epenthetic vowel. In (8% it is trivially ruled out because its featurgpecifications
violate IDENT(F). In (54i), the epenthetic candidateod, because it violates $#NT.

Its features do not correspond to those of the vowel in the neighboring mora.
| turn to the evaluation of harmony blocking now.

6.2 Blocking and directionality

In this section, | will provide an analysis for the cases in which harloey nohave
a surface reflex. Furthermore, lillwexplore the case where correspondence with the
vowel to theleft is blockedput a correspondent @vailable tathe right. Inthis case, no
featural correspondence is observed either.
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One necessary ingredient fitre difference between iAu and Yucatec has to be the
analysis ofthe correctvowel for theunderspecified suffixes when harmonybiscked.
An importantpart ofthis taskhas beemlonealready in section 4.4, where analysis of
the choice of the right epenthetic vowels in the thaeguages examined in thpaper
was given.

As pointedout insection 4, SBENTITY is satisfied vacuously wheme of the moras
(or syllablepeaks) in question is occupied by a consonant because, in thitheasegre
no features to correspond. In tableau (55)pEktiTY indeed plays naole at all,
because it refers teowel featuresn the mora adjacent to a vowel. In the case of the
underspecified vowel inuukulnVk there are no such features because the mora in
guestion is occupied by a consonaramelyl. Thisconsonant gets itsioraic weight by
beingparsed in coda position (sbelow for adiscussion of thipoint). Being faithful to
the features of would transform theinderlying empty vowel into a surfacensonant,
causing problems of syllabificatiofas the sequencelk of the hypothetical output
tuukulnlk, with copied| features isnot a goodsyllable inYucatec and in mostther
languages). Mx-1IO prohibits underparsing of the segment in questibar the
candidates that realizee segmentanking and violations of E(F) arecrucial in (55).
Candidate (b) violates#¥{+high] and DeF+back] byfilling in the features of [u] in the
suffix vowel, while candidate(c) (note that both, (bdnd(c) contain au in the suffix)
disregards thdimit of S-IDENTITY by corresponding to features located beyond its
prosodic scope, i.e., the features of the lasif the stem.Actually, this should be
registrated as a violation odCALITY, which | omitted here.

(55) Evaluating vowel harmony when there is none in Yucatec:
ftuukul+n+VK/ | IDENT | S-IDENTyp | MAX-IO | Dep |

|
(F) [+back]

*|

Dep Dep
[mid] | [+low]

*

DEP
[+high]

a. tuukulrok
b. tuukulnuok
c. tuukulnuzk *|
d. tuukulnk
e.tuukulrik

f. tuukulrek

g. T tuukulrak

*| *

*|

*|

*|

In the case when a vowel-initialfu is attached to a steending in a diphthong or a
glide, respectivelythe semivowel is syllabified as @nsonantal onset. this position, it
does notbear a mora, and is thus no obstacleassimilation ofthe suffix vowel, as
illustrated in (56). Wheranother consonant intervenes betwéanglide and asuffix
vowel, assimilation is blocked; see the example in (57).
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(56) Yucatec participle formation of positionals with affi#kb'af®

t/uy-ukb'al 'hanging’
hay-akb'al-en 'I am stretched out'
k'eb'-ekb'al-en 'l am leaning'
t/fil-ikb'al-en 'l am lying down'
Jol-okb'al-en 'l am kneeling'
kul-ukb'al-en 'l am sitting'

(57) Blocking of harmony in Yucatec
a. karah tfuy-l-ak-en
occur hangPOSSUB}1.SG
'I might hang.'

One carstate thateventhough consonant epenthesiscurs under pressure oNEET in
Yucatec (realized as a glottslop), it isavoided when possible, i.e. when a potential
onset isavailable. I assume that Wucatec codas are parsed imb@raic structure (see
section 6.1)This isaccounted for byanking CodaMoraicity (David998) or VEIGHT-
By-PosiTioN (Baker 1997following Hayes1989) over [&p-p. | follow Baker(1997),
who states thatowels areassigned moraaniversally byGEN, while consonants get
moraic weight bythe above ranking. IGET ensuresyllabification ofroot- or affix-final
consonants into thsyllable ofthe following vowel-initial suffix. Thus, real diphthongs
do notexist inYucatec. No mora iassigned tahe glide, withthe result that theowel

of theroot (the 'ex-diphthong’) and thefy (the underspecified vowelgre parsed into
adjacent moras, and, as a consequence ofyteid vowel harmony. In (57)the glide is

in coda positionyhile thefollowing consonant is parsed as onset of thaderspecified
suffix. Sincethe glide'sfeatures must be assumed to be consonantahtuye,harmony

is blocked. In thigattern ofsyllabificationand mora-assignment, oogucial difference
between Yucatec andifu emerges. In Ainu, diphthongs must be assumed to be
bimoraic underlyingly, while inYucatecvowel-glide sequencgettheir second mora in
the way described above. This is the reason why in Ainu (dis)harmony is blocked.

As was shown in section 3, after a vowel-glide sequeboth harmony and
disharmonyare blocked inrAinu. Unfortunatelythe Ainu patterns ofsyllabification are
not treated extensively in the literature available. Onset epenthesis is obseliathles
bearing stress and between vowels, i.e., to avoid hiatus. On other hand,
resyllabification between consonant-finabots or wordsand vowel-initial affixes or
words is observed, buibt consistently. According to Dettmét989), younger speakers
tend to avoid onset epenthesidich isinterpreted as aimfluence fromJapaneseAll in
all, the sources cited by Dettmer are somewhat inconsistent on eseatty epenthesis
occurs.This ismost irtriguing where diphthongs are concerned. On the one hand, the
authors cited in Dettmer daot agreewhether the lattepart of thefalling diphthongs
consists of a vowel or a glide (thigsults in different transcriptions,g.,ui vs. uy). In
kana transcription, a sequence lay'mussetro 'plenty of it inside’ plupet'river' (seyo
pet river plentiful of mussels') is transcribed ssyo(Dettmer 1989:38)This may be

20 The statusind thefunction of theaffix -Vkb'al may be controversial, because inis clear whether it
is derivational or inflectional in nature. For tkake of the current argument, | will treat it as an
inflectional affix.
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due to the nature of kana as a syllabic writing system without signs for heavy syllables, or
it may be a hint on syllabificatiotdowever, for the reasormilined so far, it would be
expected that the diphthong kept. There areeveral possibilities to achieve this: A
glottal stopcould be inserted before thecalic affix; or the syllable containingthe affix
could be onsetless. The m@tausible alternative is th#e glide is infact ambisyllabic.
This means that diphthongse underlyingly bimoraic in Ainu (in camast to Yucatec,
where theyget their second mora irder to satisfy requirements othe constraint
component CON), and that the second ntwa to bekept. This leads tahe required
bimoraic syllableending in a consonantal segméthte glide, which is in coda andnset
position likewise, anavhich has to be aonsonant tdill the onset appropriatelyyhich
prevents thdollowing vowel from (dis)corresponding ifeatures with theoot vowel.
The analysis of dipHtongs andsyllabification isillustrated in (58). See also (20) in
section 4.2 for a comparison of Ainu and Yucatec on this behalf.

(58) Ainu: huye'to observe something.’'
h u y e
Ho # H

5 e e

ons rhyme ons r

N

o) o)

With this syllabificationthe analysis as givefor Yucatec holds for thes#ata toowith
the additional difference irthe ranking of DER(F) constraints in &u as propsed in
(35a) and (36yvhich yieldse as the default vowel.

Directionality has played nimle in theanalysis so far, ahe underspecified elements
have been in word-final affixes. But for Yucatec, directionality is crucial. Affixes marking
person anchumber potentially followthe subjunctive markerVk, as can be seen in
(59a,b).

(59) Blocking and directionality of harmony in Yucatec

a. karah tfuy-l-ak-en b. karah t/uy-l-ak-6ob'
occur hangPOSSUBX1.SG occur hangPOSSUBJPL
'I might hang.' ‘They might hang.’

When harmony is blocked by a preceeding consonant cluster (as in (59a,b)), the vowel of
the subjunctiveaffix should copy the features of tha@lowing vowel, if harmonywere

not restricted irdirectionality.But it does not, ashown in example (59Here, asimilar
scenario can be observed as above indiseussion of Turkish, wheres.g., the
unspecified vowel irthe sdfix -Vyor is prevented from copying features fréine right-
adjacento. It must be concluded that the pattern in (59) is a surédfieet of the
ANCHOR_ constraint in Yucatec, which was proposed indiseussion of Turkish above.

From this pattern itcan be concluded thatN&HOR is ranked aboveall DER(F)
constraints in Yucatec, in contrast to Turkish, where it is rabkéalv DEF[round] and
Derback].
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(60)

Itjuy+l+Vk+en/ Derback],
Derhigh], | DeAlow]

DeR[mid]

IDENT(F)1 ANCHOR_ | S-IDENT,g

*|*

t/Uyylu ken

*|*

t [Urylu.ken

*|

t/uyleken

*|

t/uyleken

t/uylukun *|

t fUylakan *|

Q|~lo |20 |o|p

t/uylaken

One crucialaspect of the tableau in (60) is thatdoOR_ ranks above SPENT, which
prevents candidatéc) from winning. Candidatege) and (f) are ruledut because the
underlying feature specifications athe /e/ are noidentical tothose of the output
candidate. Candidatéa) has two violations of S4bENT, one for establishing a
correspondence relation with a vowel thatn@t in anadjacent mora (the of the
stem)?! and one fomot fulfilling correspondence of thenderspecified vowel and the
vowel e in the following mora. The latter constraintiolation is also observed in
candidate (b), which up to this pointgguallygood as thectualwinning candidateq).
But in candidate (b), the features [+back] and [+highfich makethe underspecified
vowel surface apu] are notlicensed by angorrespondence relation; thaye arbitrarily
filled in, causing fatal BP(F) violations. Candidatél) isalso no possiblanalysisThee
as a surface form othe underspecified vowel isot licensed, yielding a EA[mid]
violation which is fatal.

I will now advance to the next section, where dhalysis poposed so far i be
extended to disharmony.

6.3 Generating disharmony

The basic ideafor analyzing the disharmonipatterns described in section 3 is to
regardthem as principled violations ¢iie S-DENTITY constraints, aformally proposed
in section 4. This constraint schema is repeated in (61).

(61) S-DENTITY (general schema):
Let o be a vowel inmora/syllablel and 3 be anycorrespondent ot in
mora/syllable2.
If a is [yF] thenp is [yF].
Domain: M-Cat.

In section 3, it was pointedut thatthe disharmonic affixes ifboth languages were
stem forming, i.e. derivational. IMucatec, theonly stem formant containing a vowel,
kW n_is subject to backness disharmony, wher@skectional affixes with

L This may actually be counted likewise as a violation of undominatediiTy. In any case, the

candidate loses.
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underspecified vowelsVI, -Vk, are subject to completearmony. In Ainuthe situation
is slightly different:The underspecified transitivizéseing bynature aderivational stem-
forming affix, was subject to harmony.ny whentheroot towhich it was attached had
a nonassociated vowel feature at its right eftgebe realized onthe suffix), did the
transitivizer surface disharmonically. | suggest that a root edge (or, generally, the edge of
any category) is set where thast featurebelonging tothe root (or toany category in
guestion) is located. Thus, tladix is 'incorporated’ into the stem ahds to obey the
constraints relevanwithin that domain. This generalizatiovould be problematic in an
alignmentaccount where features are stretchatlbeyondthe edges of theunderlying
domain(e.g., a feature of wowel in aroot isaligned withthe edge of a prosodic word),
leading to undesired contradictions and complicatibms.Ainu, *S-IDENTITY holds for
roots, in Yucatec for stems. This is expressed in (62) and (63).

(62) *S-IDENTITY (with surface reflexes in Ainu):
Leta be a vowel irmora 1 andp be any correspondent @fin mora 2.
If a is [yback] thenf is not [yback].
Domain:root.

(63) *S-IDENTITY (with surface reflexes in Yucatec):
Let a be a vowel irsyllable 1 andp be anycorrespondent o in syllable 2. If a
is [yback] therB is not [yback].
Domain:stem

In both languages, these constraints are dominated by Identity feature constraints. The
ranking of *S-IDENT with regard to SHENT is indetectable in Yucatecsince
underspecification isare and both constraint®ld overdifferent prosodic categories

and different domains (*S3ENTo,stem; S4bENTU,Wd). The wide-spread occurrence of
long vowels and the completbsence of real diphthongstime language suggest the
extremely low rankingor absence) of a *SeENTU constraint in thigrammar. In Ainu,
*S-IDENTU must dominate the relevant constraints which demand harmony, because both
establishcorrespondence between moras. So satisfaction bEg-lin the wordwould
exclude satisfaction of *S3ENT in theroot. However,sincethe scope of the latter is
larger (for Yucatec, Turkish andifu the domain of S4bENT must be theword
(morphological or phonologicaf)) harmony can be observed affixes. (A potential
*S-IDENTO must be ranked extremely low in Ainu, showing no effect at all.)

22 Suppose, ALIGN (root, R,&; R) exists and is ranked high as proposed here for Ainu. Suppose
further, a local conjunction of markedness constraints, which is restricted to roots (*[F]&*[Fhis

yields disharmony in roots. When now ALIGN([F],R Wd, R) forces harmony, the whole thing collapses,
since what is aligned to the right edge of the word is a root feature. If the right edge of the root feature is
located at this edge, there must also be the right edge of the stem. Unfortunately, in the stem the local
conjunction holds. Satisfying the local conjunction leads to Locality violations and so forth.

3 It might well be that in Ainu and Yucatec S-Ident is not restricted to any domain. At least for Turkish

it is known that harmony does not extend over word boundaries.
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(64) Evaluation of vowel disharmony for Yucaté&y//"""n/:

Juts+k\V*"ny | IDENT[back] | IDENT[high] | *S-IDENTgem | S-IDENT,¢ wa

its-kunt]siem *| '

ItS'k nt]stem *!

UtS-Iant] stem

*|

utS'Ie‘]t] stem

*|

UtS-kJ nt] stem

T
I
T
I
T
I
I
*! |
I
I
I
I
T
I

—~|o oo |o|p

UtS-knt] stem

In (64), thefirst two candidates (a,b) atevially ruled out because the stem vowel is
underlyingly specifiedor its feature values. The emergenceh® vowela in the stem
forming suffix (64c) isruled out, because theffsx vowel underlyingly contains the
feature [+high] that has to lentical tothe surfacdorm in satisfaction ofDENT[high].
This feature specification isontradictory to the featugrofile of the Yucateainmarked
vowel. The same holdsr candidate (d);0enT[high] is violated by this form. Théorm
with identical vowels in(e) is outbecause botlhavethe same backness valuehich
violates *S-bENT. Identity feature constraints have to be ranked higher thape$rlin
order to preventpolysyllabic stems and compounds in Yucatec from undergoing
disharmony. SHENT, the constraintesponsiblefor harmony, has to be rankéelow
*S-IDENT, to prevent stems from undergoing harmony, and it has ttefigedover a
larger domain than *SBENT, i.e., the whole (morphological or phonologicaiprd, to
account for theharmony facts aall. That we do noffind any harmonicinteraction
between the lastwo vowels in outputs like utskintah 'someone improved sthg.' is
captured by thanalysisfor blocking and directionality of harmony given in subsection
6.2.

For Ainu, a similarpicture emerges. Here, tilesharmonyconstraint hold®nly over
the root, while the harmonyconstraint has a largecope, i.e., the worRecall that |
adopted It6's proposal, that the disharmonic forms are analysedery/ingly having an
unassociated vowel feature [+higfis feature belongs tthe lexical root. Thus, the
root domain, and with ithe domain of disharmony, ends withe end of thdloating
feature. This means th#éte transitivizing suffix, on whichthe feature is realized, is
treated aphonologically belonging ttheroot, and by this, it is subject to *$&#NT. If
there is ndloating featurethe sdfix cannot be interpreted aglonging tothe root, and
S-IDENT has to be satisfied.

(65 Evaluation of vowel-disharmony for Ainu

. /hunt™9" +v/ | MAx-10 1 IDENT[high] | *S-IDENTor | S-IDENT,g
a. hum| *
b. huma | *| * *
C. hume | *| *
d. huma | *| * *
e. humu : *1

- | f humi | *
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i, /et +v// | MaX-10 1 IDENTIhigh] | *S-IDENT,er | S-IDENT, 5
a. ket| *I
b. keta| | *| *) *
C. kete | *1 *
d. ketg | *1 * *
e. keti | | *
= | f ketu | *

Instead of MXx-IO in the tableaux (651), any morphologicalconstraint could be
proposed whichforces a surfaceeflex of a given morpheme dahe spell-out of
underlyingfeatures (e.gitransitivity). Theseare violated if thdransitivizing morpheme
shows no surface realisation at all. With the given underlying falfrautputforms (b-e)
in both tableauxvhich disregard thedentity of the floating featureare ruled out. As
assumed above, with this floating featutee edge of theoot issupposed to be at the
end of the[+high] feature span. As this coincides wite right edge of thesuffixed
vowel on whichthe floating feature isparasitically realizedthe stfix is in fact
incorporated into the root and is thus subject to the consthailimg there, in this case
*S-IDENT, which demands dissimilation @fack]. Theviolation markfor *S-IDENT for
candidate (b) igiven inparentheses, reminiscenttbé fact that the backnegalue ofa
in Ainu is undecided. Thus, it cannot be evaluated whetisedisharmonic t@ or not.

Finally, the questiormay arise whythe Anu rootswith this unassociated feature do
not show umlaut irsuffixless forms othese verbs, iorder to show aurface reflex of
this underlying segmentless featufer instanceket™®" should be subject to umlaut or
raising, resulting inhe outputkit] . Since this is1ot thecase, | suggest thatNEARITY
(as formulated in McCarthy & Prince 1995, McCarthy 1996) is rartkglly in Ainu,
which prohibits metathesis asstrategy to keep thgtem-final featte. Thesame effect
(not realizing the segmentless feature dhe stem vowel)may becaused byhighly
ranked WIFORMITY (McCarthy & Prince 1995)which prohibits realization afnultiple
independent features on one segment.

These assumptions complete #malysis ofvowel feature interaction in Yucatec and
Ainu.
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7 Conclusion

In this paper Ihave provided argumentsr rejectingthe treatment ofocalic feature
spreading as an extension of Generalized Alignment amrwsally involving feature
nodes. The proposalut forthinstead is tareatassimilation as well as dissimilation as
satisfying or violatingsurface-to-surface correspondence constraints. The advantages
are, first, that théwo phenomena which seem to tee opposite of eacbthercan be
treatedtheoretically alike, whichwas not possible inother approaches. Second, the
restriction offaithfulnessconstraints to certain phonological or morphologainains
makes an interaction dfoth phenomena imne language or in ongord possible’* In
this way, some theoretical drawbacks have been avoidedndt rsecessary to assume
intermediate levels of derivation &xcount for the data. In the OT/CT framework, co-
phonologies or morpheme-specific constraint reranking wouiddwé&able,but notwith
the devices mposed here. Third, instances of opacityplocking can be explained quite
straightforwardly by the proposaiade in thipaper, if onedefines localityfor feature
correspondences in terms of prosodic categories (morasyll@bles inthe cases
discussed). Nmther accountan explainwhy aconsonant cluster shouktop vowel
harmony, since in segmentalegbproaches, consonants are eithetr affected atall by
vowel harmony, because they lack v-feature nodes (feature geometry), or vowel features
arebelieved to beoarticulated orall consonants (featuraignment)without exception.
The variation of some consonants with regard to backness, as it is observed in Turkish
has already been identified by ClementSé&zer (1982) as@henomenon independent of
vowel harmony.

Theremight be adeeper motivation for the constrasthemaproposed, fossurface-
to-surface correspondence, and for liteitation to domains: One effect of vowel
harmony can be said to bee organization of sound strings into units. Initleal case,
all syllables or moras which belong to a certain word or root or other unit agree in one or
more feature specifications. For instance, in one word, all vonasjse[+round], while
in the nextthey might beall [-round]. Similar effects of organization can be reached by
disharmonicpatterns. Itmight thus be concluded that there should bgrammatical
means for this purpose. And, finally, individual languages should be ati®tsewnhich
units (domains) and which features they use for organizational purposes.

The principledlimitation of the scope of certain constraints ptonological or
morphological domains v probably bear a more convenigmissibility to deal with
otherphenomena as wefipr which co-phonologies had to be assumed (cf.ifistance
Inkelas 1998, It6 & Mester 1995).

SURFACEIDENTITY may besubject to the reproach thamny M-Cat or P-Catmay be
taken as an argument for one ofvgsiables. And wittthe right constraint instantiation,
even consonantal place featuraght be expcted to show long distance effects. The
combinatorial possibilities of thisconstraint schema may not have empirical
consequences in thenguages ofhe world, and, thus, should beatedwith caution as
should be done with thenlimited combinatorial possibilities of Generalized Alignment.
It has been arged herethat, for the latter, thextension to vowel features is not
appropriate in the sense that featuabgnment is at leastot responsiblefor vowel

24 Cf. The interaction of obstruembicing and devoicing (Rendakwand Lyman's Law) in Japanese
compounds (Itd, Mester & Padgett 1995; Alderete 1997)
36



harmony, eventhough that theoreticadossibility lies athand and is useextensively in
the literature.

A side effect otheinvestigation made in thisaper are arguments farchephonemic
underspecification (Inkelak994). As argued binkelas, alternatingtructure is taken to
be underspecified, and nonalternatstigicture aspecified in underlying formaVithout
this premisethe morpheme-specific harmonies explored heaenot beexplained. Thus,
one has taistinguish between structure-filling harmony systems likeuAand Yucatec,
and structure-changing harmony systefosywhich Shona (cf. Beckmafh997)might be
a candidate.

(66) a. structure filling harmony: DENT[F] >> S-IDENT[F]
b. structure changing harmony: SENT[F] >> IDENT[F]

Turkish has to be regarded bslonging tothe structurefiling type (6&), with an
assumed diachronic reranking from type (b) to (a). Othervis®e, largenumber of
disharmonicwords andaffixes cannot beanalyzed appropriately. Certainly, a Turkish
word like Turkiye "Turkey' must havehe i underlyingly specifiedfor [-round]. A
privative [round] (as proposed, fanstance, by Kirchnet993 andseveral publications
of Steriade) wouldyield *Turktye Thus, | follow Inkelas irmssuming binarfeature
values, with underspecification as the third possibility (i.e., [F], [ F]; cf. Clements
1976). There is an interesting regularity of featural underspecificatioah turnsout in
the comparison of the three languages: A vowel is etbpletely underspecifigdhat
means witlregard to thespecification ofall features relevant in the particular language),
or it is completely specified, or it is only specifitat the oppositespecification of the
featurewhich is the least marked in the vowsystem ofthe language. In Turkish,
epenthetic vowels appear always as [+hi@t do nothave to be specifietbr that
feature value in some underlying representation), while the only featureteaessarily
specifiedfor vowels participating in Turkishharmony is [-high]. In Awu and Yucatec
Maya, the epenthetic vowel inan-high vowelwhile the only feature specificatiothat
is needed to describe disharmonic phenomena thesetwo languages is [+high].
These principled feature specificatiomgyht lead todeepernsights intothe connection
between (language-specific) markedness, phonological activity,trendstructure of
lexical representations.

Apart from the assumed diachronic shift in Turkistine ‘harmony grammars' of the
languages discussed in tipaper arelargely the same. There istill one difference,
namely inthe ranking of DEAF] constraints with regard to NCHOR . In Turkish, the
DeFF] constraints rank higher thanNABHOR (except for [EAlow]), resulting in
leftward harmony when features of epenthesized vowels have to be spediiiedin
Yucatec,they are ranked the othevay round, resulting inthe emergence of tHeast
marked vowel in that system when harmony wabrrespondenct) the vowel to the
left is blocked. In Anu and Yucatec, wefind grammatical variation in the
parametrization of domairfer the *S-DENT constraintgin Ainu the mora and theoot
are crucial categorieswhile in Yucatec thesyllable and the stem are relevant), and a
difference in the assignment of moras to diphthongs.

In summary, | give the rankings of the three languages discussed in this paper.
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(67) Ranking in Ainu:
LINEARITY, LOCALITY, IDENT[F], ANCHOR.
Max-10
*S-IDENTU DeAF]

S-IDENTH Derlow]

(68) Ranking in Yucatec:
LINEARITY, LOCALITY, IDENT[F], ANCHOR.

/I MAX-10

S-IDENTH, DeAF]
*S-IDENTO

DeAlow]
(69) Ranking in Turkish:
LocALITY
DERround, backy IDENT(F)
ANCHOR. *L 0RO

S- |DENT0[baCk],
S-IDENTround]

Finally, some questions remain with regardutaerspecification. It is in no way clear
which features inwhich positionstend to be underspecified, amdhich do not. In this
paper, thampression might have emerged tladfixes tend to be moreinderspecified
than stems. Even thougihis is arather rough generalization, it can be seen asffant
of the ranking of faithfulnessconstraints to stems abowveithfulness to affixes (as
proposed by McCarthy & Prince 199ielligibility demands that lexical items should
be somehow recoverable (‘recoverabilitytioé base’)while this isnot sodecisive for
functional items. Unfortunately, thdoes noexplainthe fine-grained decisions that have
to be made by Turkish speakers, whemnalyzingthe features of the vowels of
disharmonic stems from specified to unspecified.

Anotherremaininggquestion touches on the observation that begkidisharmony co-
occurs withtotal harmony, i.e., thathe patterns in #u and Yucatec aretrikingly
similar, everthough theséwo languagesire notrelated to each oén. 1t6 (1984)briefly
mentionsotherlanguages where harmony and disharmony interferesimiéar way. For
example inNgbaka a height disharmomp-occurring withtotal harmony is observed.
Which features can be active in interacting harmony @isbdarmony systems, and why
these patterns co-occur in the described way, remains open for further research.
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