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Background

In the ordered-rule approach to phonology which has until recently characterized most generative work in the field,
there can be manptermediate stagedn a derivation. A classic case franglish(cf. Kiparsky 1982):

(1) a. basicform protést
b. V - Nconversion, new stress protest
c. N - Vconversion protest

The intermediate stage (b) provides a simple account for the location of stress in the final form (c). In some cases
however, intermediate stages lead to complications in the analysis, such as requiringlpskwdead devices.

For example, a standard assumption in derivational prosodic phonology is that lower-level constituents are create
before higher ones: e.g. syllables, then feet, then the word. In metrical phonolodppttbim-up construction

means feet are created before the word layer (by the End Rule, picking out the leftmostrastigbot). But

Hayes (1995) and others have argued that sometimes there is motivataprdown parsing: apply the End Rule,

then construct feet so that the head of a foot is under the higher grid mark (in accordance with the Continuou:
Column Constraint).

We can constrast the treatmenirgfial light—heavy in two languages which both have quantity-sensitive trochees
built from left to right: the difference follows from top-down versus bottom-up parsing.

(2) a. Malayalam b. Cahuilla (v? rime is heavy)

bottom-up parsing top-down parsing

i. Footing i. End Rule x )
ok NN
pa ra: ti su ka? ti

ii. End Rule (x ) ii. Footing x )
SO O0)”
pa ra: ti ‘complaint’ sG ka? ti ‘the deer ¢BJ’

In Cahuilla, the need to have a foot underneathtiptaced by the End Rule forces creation of a degda(’)
foot so that the initial syllable is stressed.

A surface-oriented approach such as Optimality Theory (Prince and Smolensky 1993) eliminates such
inconsistencies, and that is one of its primary advantages. For example, the Malayalam/Cahuilla contrast can b
analyzed using surface constraints only, such as the following.

(3) a. FTBIN A foot must contain two moras or two syllables.
b. ALIGNL The main stress must be at the left edge of the word.

The two logicakrankings of these constraints give us the two languages.

(4) a. FTBIN » ALIGNL Do not stressthe initial syllable if that would require a degenerate foot.
= Malayalam
b. ALIGNL » FTBIN Create a degenerate foot in order to achieve initial-syllable stress.
= Cahuilla

An important example of an intermediate stage islélvel of lexical phonology, which captures a relationship
between sets of phonological and morphological rules. | illustrate with dataMesram (Lichtenberk 1983), in
which stress clash is prohibited within a root but not elsewhere This leads to the stress patte@vC.Cv.Cv
internal to a root (5) buCvC.Cv.Cv elsewhereRq).




(5) a. émbe?i ‘sacred flute’
b. éprau ‘Onkau’ (name)
(6) a. ard-n-tira (*aréntu’a) ‘right in front of you’
b. sagodé-n-tina (*sagodéntina) ‘you are really well-mannered’

In alexical phonology model(e.g. Kiparsky 1982), the root pattern suggests application of footing to the root alone,
which avoids clash; but later footing, after suffixation and in a different level, permits clash.

(7) a. Rootstress (émbe)?i (aro)
b. Suffixation — (dro)-n-tu’a
c. Refooting — a(ron) (tdva)

While it is possible to incorporate levels directly into an OT approach (e.g. McCarthy and Prince 1993a), such a
moveundermines the essential surface orientatioof the theory. The lack of levels in a strictly parallel version of

OT might then be seen as a disadvantage of tipioaph. Buckley (1995a,b) proposesristraint domains which

capture similar generalizations to levels by delimiting substrings of the surface representation which are subject tc
different constraint rankings. In Manam:

(8) {root } { suffixes }

If stress is assigned only oncéhe otiose first stage of footing in (7) can be eliminated entirely. The root pattern is
expressed as @onstraint on stress which holds only within the root domain A bit schematically (see Buckley
1995b for details):

(9) *CLASH {t} Adjacent stressed syllables are not permittddlds of the root only.
ALIGNR Align the right edge of the word with a foot.
(10) {embe?i} *CLASH {t} ALIGNR
a. [J (émbe) ?i *
b. (&m) (bé?i) *1
(11) {aro}nt {n-tu’a}gyf *CLASH {} ALIGNR
a. a(réntu)a *1
b. [] a(ron)(tdra)

The clashing feet inlLb) are ignored because the clagidn)( td?a) is not within the root §ro}.

Cyclic effects like the conversion in (1) are the subject of considerable current work in Correspondence Theory (e.g. McCarthy
and Prince 1994, 1995; Orgun 1994, 1995; Benua 1995; McCarthy 1995; Kenstowicz 1995; cf. Burzio 1994). Essentially,
protest , has the stress it does because it is morphologically relgpe@tdst ( , not because it is derived from it.

| argue that domains are not onlyiable reinterpretation of levels, but in fact amgperior because they are able to
capture generalizations which elude stepwise derivations. Specifically, the blocking of three processes in Kashaya,
Pomoan language of Northern California, which would alter vowel length in a particular set of suffixes can be
captured in the domains account bgiagle constraint but in lexical phonology the similarity must remain a
coincidence. | also show that the formulation of the processes themselves is significantly more elegant anc
explanatory using constraints.

The three processes in question are those termed by Buckley (48%2¢ Lengthening, Foot Flipping (and
related issues), ariéinal Shortening; | discuss them in that order.

lambic Lengthening

Kashaya builds iambs from left to right. No secondary stresses; iterativity is shdamllig Lengthening (=IL).
The main (only) stress is normally on the first foot. The root is shown in bold; note the vowel length alternations in
the suffixes.



(12) a. kel-alog“-ié--i - (keld:)( logo:) éi ‘look back up!’
b. kel-mul-ad-uced--u - (kél)( mula:)( duce:)du ‘keep peering around’
c. mo-mul-ad-uced--u - (momd:)( ladu:)( cedu) ‘keep running around’

A word-final vowel (L2c) never undergoes IL; final long vowels are avoided, but more to the point every verb-final
suffix, and potentially others preceding it, permit no IL of their vowdlen-lengthening suffixesuniformly occur

to the right of those which permit IL, so the domain of IL is a substring at the right side of the word. The double
hyphen ¢€-) indicates the beginning of the non-lengthening domain.

(13) a. &i--ptila -  (3ipPi)1la ‘if [it] happens’
b. mo-mac-ed--ela - (moméa:)( cedg) la ‘| keep running in there’
c. hotP-ala--3uw-em - (hot®a:)( lasu)( wem) ‘it would warm [us] up’
d. mo-mac--eti - (moma:)( ceti) ‘although he ran in there’

Buckley (1994) proposes five levels in a lexical phonology framework (e.g. Kiparsky 1982). In this approach, the
derivation requireseveral stagesfirst the lengthening suffixes are added to the root; then IL applies; and then the
non-lengthening suffixes are added. After the second round of morphology, IL does not reapply. Specifically,
Lengthening applies to the output of level 3 morphology, but then turns off and does not apply in levels 4 and 5.

(14) a. MORPHOLOGY 1 mo + mac mo + mac + ed
b. Phonology (with IL) (moma:) <c> (moma:) (ce) <d>
c. MORPHOLOGY 2 (moma:) c + eti (moma:) (ce) d + ela
d. Phonology (noIL) (momé:) (ceti) (momé:) (cede) (1la)

This crucially refers to amtermediate representation but work in Optimality Theory has placed that approach in
doubt; much to be gained if ordered rules are replaced with constraints on surfasentagioms (cf. Prince and
Smolensky 1991, 1993). An example is the need for provisional final-consonamedxicality in (L4b), to permit

IL in intermediatemomac; cf. Buckley (1995a,b).

In adomains analysis, the double hyphen can be seen as delimiting two constraint domains, call them 1 and 2. (A
complete account of the phonology may require more subtle division into domaios:Jengthening suffixes
uniformly occur to the right of those which permit IL, so the domain of IL is a substring at the left side of the word.
Schematically, this can be thought of in either of the following two ways: more descriptively (a) or as a translation
of the levels approach (b).

(15) a. {root + lengthening suffixes } 1 { nonlengthening suffixes } 2
b. {root+ level 2 + level 3 } 1{ level 4 + level5 } 2

More specifically, if we do not appeal momaced as anntermediate representation, we must refer to it as a
substring of the surface representation within which IL occurs (cf. also Inkelas 1989, Inkelas and Orgun 1995).
Below, within{...} 1 IL occurs, within{...} > it does not.

(16) a. Input with domains shown {momaced} 1{ela} 2

b. Output with feet (moma:)( cede)( la)

I will show that this difference can be attributed to the interaction of constraints on (i) the weight of the strong
branch of an iamb, and (ii) the maintenance of underlying vowel length.

First, we must generate the foot structure on which IL is based. In a surface analysis, there is no notion o
directionality; instead, we must refer to thkignment of feet (McCarthy and Prince 1993). As Crowhurst and
Hewitt (1995) show, the precise manner in which a directionally based generalization such as ‘left-to-right foot
construction’ translates into the alignment framework depends on whether degenerate feet are permitted. Below i
(42) | show that it ixight alignment that must be used in Kashaya; this means thatetagerieet must be
permitted, as supported by the existence of monomoraic worde & 'sfay!’).

While | give here only single-word examples, Kashaya stress is assigned to the phrase (see Buckley 1995c fc
analysis). The following two constraints generatebthagic foot structure.

(17) ALIGNR Align(Ft, R; PhonPhr, R)



PARSESYL Every syllable must be parsed by a foot.

In order to get the effect d@kerative footing it is necessary to rankARSESYL overALIGNR (McCarthy and Prince
1993). | assume the undominated constrairfEdRrm(lamb).

(18) | keladucedu PARSESYL | ALIGNR
a.[] (kela:) (duce:) (du) i
b. ke (ladda:) (cedu) *1 *x
C. keladu (cedu) *xx

As mentioned, using AGNR to achieve the effect of left-to-right footing requires that we petedenerate feet
In languages that avoid such feetBiN is responsible (Prince and Smolensky 1993; cf. McCarthy and Prince 1993:
91). | assume that universally no foot is larger than two syllables.

(19) FTBIN A foot is binary under moraic or syllabic analysis.

Since, however, degenerate feet@eeessaryfor ALIGNR in Kashaya, RRSESYL » FTBIN.

(20) [ keladucedu PARSESYL | FTBIN
a.ll (kela:) (duce:) (du) *
b. (kela:) (duce:) du *

The basiaeffect of IL is to achieve a perfect or canonical iamb, which consists of a light (and unstressed) syllable
followed by a heavy (and possibly stressed) syllable (cf. Hayes 1985, 1995).

(21) AsYM In a branching iamb, the strong branch must be heavy.

ASYM is ranked lower than IAGNR; cf. @5b,d). Notice in Z2) that thelocation of feetis determined by
PARSESYL andALIGNR, while ASYM secondarily determines tivgernal composition of those feet.

(22) | keladucedu PARSESYL ALIGNR ASYM
a. (keld) (duce) (du) * | krx *|*
b. (kela:) (duce) (du) * | kkk *
c.lJ (xela:) (duce:) (du) x| ok
d. (kela:) (du) (cedu) *k | kkk] *
e. (kela:) ducedu *[xx ok

IL must be preventedin the non-lengthening domain (cf. Urbanczyk 1995: 512, McCarthy 1995: 43).
(23) Q-IDENT  The quantity of each input segment must be identical to its output quantity.

The difference betweerlengthening and non-lengthening suffixess quite simply a matter of which constraint
wins: ASYM or Q-IDENT. Since the winner differs across the two domains, there must be a different constraint
ranking in those domainsQ-IDENT{L} | which evaluates only segments in the lengthening domain C1, is ranked
belowASYM; while Q-IDENT{Z}, for the non-lengthening domain C2, domingk&¥M to prevent IL.

(24)  Q-IDENT(Z » ASYM » Q-DENTIl}

The UR, with domains labeled, is shown in the upper left corner of the tableau.

(25) |{kelala}{ptila}, Q-IDENT2} | ALIGNR | AsYM | Q-IDENT{L}
a. (keld) (lap®i) (1la) * owk x|
b.0J  (xela:) (1lap"i) (1la) . n "
C. (keléd:) (lapri:) (1la) *| *
d. (kela:) (1la) (phi) (1la) * KK KKK




Although in (25c) iambic structure is perfectly satisfied, it happens at the expense of preservationlghgnder
vowel length in the suffixp?ila, subject to high-ranking @ENTZ} . In (b), iambic structure is met only within
the domain where low-ranked @&NT{1} is violated, making it optimal.

Not only is QIDenT™} low-ranked relative to #vm, in fact it never plays any role in choosing candidates. Any form that
Q-penT!l} might favor is ruled out by an alignment constraints, which dominatest And therefore necessariy-IDent .

(Every long vowel leads to a new foot and adds violationsLofM) As noted by Buckley (1995a), an alternative to the view

that a constraint such asIQENT exists in two domain-specific forms is that there is only one constraint, but (in this case) it is
ignored in C1. The important point is that violations within C1 never matter, whether this is treated as low ranking of a domain-
particularized constraint, or by completely ignoring the violations. Thus | generallyQsiminTi!} from tableaux, as potential

* CLaAsH Ut was omitted for Manam.

In sum, domains provide a rather straightforward reinterpretation of levels in a surface-orienteslofkame
avoiding complications of intermediate stages such as otiose footing and ad hoc extrasyllabicitg4gssize(
Buckley 1995a).

Excursus: Extrametricality

Theword-initial syllable is regularly excluded from foot structure —eitrametrical — when the verb root is two
or more syllables in length. (The roots seen so far, in (12) and (13), are one syllable long.)

(26) a. libut-ad--u

- <1li>(buté:)( du) ‘keep whistling’
b. Siwey-ibic-ed--em

- <8i>(weyi:)( bice:)( dem) ‘when new growth starts’
c. bimucid-uced--u

- <bi>(muci:)( duce:)( du) ‘used to eat’

Many verbs in Kashaya taker@nosyllabic prefix; here extrametricality occurs regardless of root length.
(27) a. du-kil-ié--i

- <du>(kili:)( éi) ‘point at yourself!’
b. cPi-?dic-mac-adad--u

- <chi?>(dich?)( maca:)(da du) ‘pick up while going in’
c. do-hgotol-ié-ed--a-em

- <doh>(qoté:)( liée:)( dam) ‘couldn’t get around’

To account for the lack of extrametricality in unprefixed monosyllabic roots, lexical phonology can apply a rule of
Syllable Extrametricalityafter prefixation but before suffixation; the Non-Exhaustiveness Condition prevents an
entire domain from being extrametrical, so only stems (root plus possible prefix) of at least two syllables will
undergo the rule (Buckley 1994b).

(28) ROOT, PREFIX libut du-kil kel
Extrametricality <li>but <du>kil — ( *<kel>)
SUFFIXATION <li>but-ad-u <du>kil-ié-i kel-ad-u
Footing <li>(butd:)( du) <du>(kili:)( &i) (keld:)( du)

Once again, the lexical phonology analysis relies crucially on an intermediate stage. In this case that stage i
different from the one required for IL in (14), which does include many suffixes.

In OT, the equivalent of Syllable Extrametricality is a constraint whielvents a syllable from being footed
Below is one possible formulation. As shown3®), NONINITIAL » PARSESYL.

(29) NONINITIAL Align(Ft, L; Syl, R).

(30) |{1ibutad}1{u}2 NONINITIAL | PARSESYL | ALIGNR
a. (1ibd:) (tadu) * **
b.l] 1i (but&:) (du) * *
C. 1li (bd) (tadu) * |




Of course,NONINITIAL is always violated in words with a root restricted to the first syllable Without
intermediate representations, however, we cannot appeal to the Non-Exhaustiveness Condition. Rather, a constra
prevents the complete non-footing of the root.

(31) FT-ROOT The root must be dominated by a foot. (The root must overlap with a foot.)

Intuition: themorphological head of the wordis too important to be excluded from higher prosodic structure (see
Buckley 1995c for more discussion).

(32) [{kelad}i{u}> FT-ROOT | NONINITIAL
a.ll] (kela:) (du) *
b. ke (laddq) *

In the interpretation of this constraint, only a syllable whicheadedby material in the root satisfies the requirement of
inclusion in the next higher level of prosodic structure, the foot. For example, the presence of the root /I/ in the foot in (32b) is
insufficient to permit non-footing of /ke/.

When theroot is at least disyllabig FT-ROOT andNONINITIAL can both be satisfied.

(33) |{1libutad}1{u}> FT-ROOT NONINITIAL | PARSESYL | ALIGNR
a. (1ibd:) (tadu) *1 *x
b.l] 1i (but&:) (du) * *
c. 1i (bd) (tadu) * il
d. libu (tadd) * **

When a monosyllabic root {greceded by a prefix the two constraintsTFROOT and NDNINITIAL are again both
satisfied in the optimal candidate: it is the word-initial prefix which is excluded from foot structure, and the root
itself is free to be footed. While the lexical phonology analysis illustrat&2B)mngakes use of the prefix and root as

an intermediate constituent in accounting for when Syllable Betirécality can apply, this fact must be stipulated.
The constraint analysis refers directly to the root alone, in the form of the conBFéRuOT; therole of the

prefix simply falls out from the nature of the constraints and the morphology.

Foot Flipping

A remarkable indication of the pressure in Kashaya for iambic rhythm is found in the process that Buckley (1994a,b)
calls Foot Flipping. When the leftmost (visible) sequence of the wor@usCv, the vowel lengths in the two
syllables are ‘flipped’ or reversed, resulting in the perfect i@wBvv.

(34) a. di:é-aq¥-ié--i - (diéa:)( goéi) ‘take a message out!
b. 4a:-cid--u - (daciz:)( da) ‘keep leaving’
c. miku:t-ad--e: - <mi>( kuta:)( dé:) ‘keep humming’
d. mu-bo:k-ibic--? -  <mo>(boki:)( bi?) ‘start to rise’

In addition to the flipping of vowel lengths, notice that ¢iieess falls on the second foptather than on the first
one as is normally the case in Kashaya.

CvvCvC — where the last consonant is in the codalees not undergo Flipping The reason: the maximal
syllable in Kashaya i€vC, and Flipping would result ilCvvC.

(35) a. di:é--i°ba

- (di:)( ¢i?)( ba) ‘cause to bring a message out’
b. 4a:-mué--ba

- (4a:)( maé)( ba) ‘after leaving each other’
c. miku:t--e:

- <mi>( ku:)( té:) ‘be humming’
d. kilu:ca-:qa-w

- <ki>(luz:)(c&:)(gaw) ‘a lock’



In this case the stress also falls on the second foot in the word; essentially, it is analogy with these forms that lead 1
the shifted stressin (34) above and3g) below. See Buckley (1995c) for analysis.

A related phenomenon is found witHosed-Syllable Shortening Notice in @6) that the first foot is again
skipped for stress, even though on the surface it does not contain a long vowel.

(36) a. di:é-wad--a-emu - (dié)( wacd)( mu) ‘what they say (is)’
b. da-li:t-ga--w - <da>( 1it*®)( géaw) ‘let wave with the hand’

What all three cases of stress shift have in commonasgvowelthat seems to start out at the beginning of the
foot that is skipped; only in (35) does it surface there. Buckley (1994a,b) proposes a serial analysis whereby a rul
of Foot Extrametiality applies to any foobeginning with Cvv, thereby unitingCvv and (underlyingCvvCv and

CvvC. This requires temporary creation of tileformed ‘anti-iamb’ CvvCv, which persists until Foot
Extrametricality applies, after which a literal rule of Foot Flipping simply reverses the vowel lengths to create a true
iamb. Henceforth | use » for an extrametrical foot

(37) i. Foot Construction (di:) (éah) (gaw) (di: éa) (qgo ¢éi)
ii. Foot Extrametricality «di:» (¢ah) (gaw) «di: ¢a» (go ¢i)
ii. Foot Flipping — «di éa:» (qgo ¢éi)

Similarly, theill-formed superheavy CvvC must be temporarily permitted until Foot Extranetlity applies, after
which it undergoes Shortening (cf. Buckley 1991).

(38) i. Foot Construction (di:¢) ( waca)( mu) <da>( li:t?)( qgaw)
ii. Foot Extrametricality «dizé» ( waca)( mu <da>« li:t®» ( gaw)
iii. Shortening «dié» ( wacéd) ( mu) <da> « 1it®» ( gaw)

In addition to the ad hoc nature of Foot Flipping and the temporary creation of ill-formed structures, Foot
Extrametricality also rguires thedubious generalizdion “begins withCvv”, to coverCvv (35),CvvCv (34), and
CwvC (36).

A more principled analysis is possible using constraints, by separating the formal treatment of vowel length and
stress shift. The change in vowel length does not need to be analyzed as ‘flipping’ per se, whereby the mora move
from one syllable to another. Rather, it can be seamdsrlying indeterminacy in the association of the mora,
which is resolved by metrical and syllabic well-formedness; that is, one na@sosiation is underspecifiedcf.

Kiparsky 1991).

(39) a. root morpheme b. with suffixes
| r | F IM I S
d i é d i daqgodi

There are two basgurface realizations possibleleftward or rightward linking to a vowel.

\
/ \

(40) a IH’HIHIIH M b. luu\u lu M
did¢aqgoté¢i did¢aqgoté¢i

The choice between these forms is made byGAIR, whichprefers branching feet at the left edge (A raised
period [-] indicates a floating mora in the UR; a colar} indicates a linked mora.)

(41) |{di-é&aqod}1{i}> Q-IDENT{Z} | ALIGNR ASYM
a. (di:) (&ago:) (é&i) * k|
b.[] (diga:) (qgoéi) ** *
C. (diéa:) (qgoéi:) * **

The next example shows clearly thightward alignment is necessary in Kashaya, sind24,b) are identical in all
respects except for the location of vowel length and foot boundaries.



(42) | {miku-tad}i{e:}> NONINITIAL PARSESYL | ALIGNR
a. mi (ku:)( tadé:) * il
b.lJ mi (kuta:)( dé:) * *
c. (miku:) ( tadé:) *| **

The major success of the constraint-based analysis is thedrtteeconstraintneeded to determine foot structure in
simple cases — namely LAGNR — serves as the motivation for Foot Flipping. The fact that the lexical phonology
analysis requires the ad hoc rule of Foot Flipping to accomplish the same task constitutes a strong argument in favi
of the constraint-based approach.

Morphologically blocked Flipping

In addition to its ad hoc nature, the serial lexical phonology analysis in (37) treats IL and Foot Flipping as
independent rules, and it is a complete coincidence thalotinains of the two rules are identical For example,
notice that the suffixmela resists IL (43a) as well as Foot Flipping (b).

(43) a. bati--mela - < ba>(timé)( la) ‘[we] camped’
*<ba>(timé:)( la)

b. 4a---mela - « da:»(meld) I left’
*«§ame: »( 18)

Formally, this shared restriction on IL and Foot Flipping is simple enough to state, by assigning both rules to the
same lexical level (cf. Buckley 1994a). But this move provides no explanationndy tthis correlation should

obtain, and it is predicted that a similar language might have the same rules in different levels. This prediction is
dubious, since both processes result in the same perfect iamb.

The similarity is further obscured by the fact that the rule of Foot Flipping cannot, in fact, turn off after level 3. Rather, it has to
be active throughout the lexical phonology, to avoid a true look-ahead device: this is necessary because whether or not For
Flipping actually occurs depends on the overall syllable structure of the word, and this depends on suffixes added in levels 4 an
5. Therefore it is only the rule of “CV Adjunction”, which feeds Foot Flipping by creating an anti{@wiV) from
nonbranchindCV:) , that is inactive after level 3. See Buckley (1994a, 1995c) for discussion.

In the OT analysis, thieigh-ranking status of Q-I DENT{2} accounts for both facts: IL and Foot Flipping both
introduce a long vowel, ar@-IDENT{Z} ensures that this not occur in C2.

(44) [{4da‘}1{mela}, Q-IDENT{Z} | ALIGNR | Asym
a.ll (4a:)( meld) ox *
b. (4ame:) ( 18) * *

The explanation of the correlation is transparent in the constraint-based analysis: in both cases, creation of a lon
vowel in C2 is blocked by QBENT. The special status of C2 is stipulated fairggle constraint which by itself
accounts for the lack dfoth processes Such an explanation is not possible in the ordered-rule approach, and this
fact constitutes a powerful argument against it.

Phonologically blocked Flipping

As seen in 35), vowel length surfaces in the root, i.e. theneag=lipping, when the rightward potential docking
site of the floating mora isfaeavy syllable Below is a relevant input representation.

(45) lulu H H
d i ¢i?”ba

The first of these consonants/ must syllabify as a coda, where it must bear a mora itself. That makes a total of
two moras in the syllable, witho room for the floating mora.



(46) a. o o o b. * g o o

[ N A | /N
R N
dic¢i®ba dic¢i>ba

(47) BIMORA A maximum of two moras is permitted in a syllable.

To avoid a bimoraic syllable, but maintain the long vowel, the coda would have to be eliminated from the syllable,
either bydeleting the consonan{diéi : ba) or byinserting a vowelso the consonant can syllabify as an onset
(didi:2iba). Neither of these candidates wins, due to the following constraints.

(48) MAX Every input segment must correspond to an output segment. (Do not delete.)
DEP Every output segment must correspond to an input segment. (Do not insert.)

MAX and CEP are fundamental faithfulness constraints on segments, which resist changes to the basic underlying
string; see McCarthy and Prince (1995).

(49) |{di-é&i?}1{ba}> BIMORA [ MAX DEP ALIGNR
a.ll (di:) (é&i?) (ba) *, x%
b. (dié¢i:?) (ba) *| *
c. (diéi:) (ba) *| *
d. (diéi:) (?iba) *| *

Reshuffling of mora—segment linkings (e.g. vocalic mora links to coda) is prevented as follows.
(50) MORA-IDENT The features linked to a mora in the input are identical to those in the output.

See Buckley (1995c) for discussion of further constraints which prevent other rearrangements of the moraic
structure, e.gMAX () andLINEARITY .

Closed-Syllable Shortening

The analysis developed so far also accounts quite easily for Closed-Syllable Shortening (36). The following input
has acluster of two consonants/éw/, following the root vowel.

(51) lu ? o LB

di é¢éwaéamu

In this context, the floating mora has not just two places to link, in the ways seen above, but it can also, as shown i
(52c),serve as the mora for the coda consonard/.

(52) a lu,u | ul B

/

dié¢waédamu

*(di:é)( wada)( mu)

b. HoM F B

|
did¢wadamu *(did)( wa:)( ¢amu)

Lopou
[ 1]

dié¢dwaédédamu

o
-
b -

( dié)( waéa)( mu)

The form in (52a) is ruled out BIMORA, just as illustrated in (49b). The linking to the following vowel52K),
by contrast, is well-formed syllabically. But iti®t as well alignedas (52c), where the floating mora links to the
coda consonant and pre-empts Weight-by-Position.



(53) | {di-éwad} 1{amu} > BIMORA ALIGNR ASYM
a. (di:¢)( waca)( mu) *| *, R *
b. (dié) ( wa:)( ¢amu) wk k| *
c.[d (dié)( waéa)( mu) *, KXk *

This derivation captures a reasonable intuitive interpretation of Closed-Syllable Shortening, that the coda consonar
‘steals’ the second mora of a long vowel. The only quirk in Kashaya is that the mora in question was never actually
linked to the vowel.

Elision

Within C1, adjacent vowels {Vj/ become long [¥] by Elision (in C2 the result is short [l by Q-IDENT; cf. (36a).
This occurs where Flipping is not possible, whether phonologicalydr morphologically§5).

(54) a. mo-ibic--? - «mo:»(bi?) ‘run away’
b. ca-ad--u’ba - «ca:»(da?)( ba) ‘could fly’
¢c. puhti-agac--2 — <puh>«ti:»(qga®) ‘go up alone’
(55) a. mo-ag--ela - «mo:»(gald) ‘I'm running’
b. mo-ad--eti - «mo:»(deti) ‘even though [it] was running’
Cc. cPi-de-ad--u - <cPi>«de:»(dd) ‘carry along’

The two adjacent vowels are, however, a comsource of Foot Flipping

(56) a. mo-alog“-id--i

- «molo:»( goéi) ‘run up out here!’
b. do-ibic--i
- «dobi:»(ci) ‘raise your hand!’
Cc. yehe-ala-meé--t'u-?
- <ye>«hela:»(mé?)( thu?) ‘don’t drag yourself down!

Using an ordered-rule framework, Buckley (1994a,b) has to assume that even in cases of Fligptegnthaiate
stepexists in which the two vowels are syllabified together, and then the length is flipped.

(57) Underlying form moalogoéi cahnoaduéi
i. Elision and Footing (mo:10)( goci) <cah>(no:du)( ¢i)
ii. Foot Extrametricality «mo:lo»( goéi) <cah>«no:du»( ¢i)
ii. Foot Flipping «molo:»( goéi) <cah>«nodu:»( ¢1i)

This intermediate Cvv Cv foot is necessary to triggeboth Foot Extrenetricality and Foot Flipping. Similarly,
inter mediate superheavyCvvC is required for forms with Closed-Syllable Shortening (cf. (36)), though in this
case the only need is to trigger Foot Extrametricality.

(58) a. mo-ag--mela
- «mo:h»(meld)
- «mohx»(meld) ‘I ran through there’

b. ptila-aé--me-°
-  <pti>«la:é»(mé?)
-  <pri>«laé»(mé-) ‘come here! (pl)’
Thefloating-mora analysisextends easily to these cases, abdates the intermediate steps Assume that loss of

the second vowel is accomplished by constraints dominatdgAvI DENT (50), including QISET (e.g. Prince and
Smolensky 1993) andODIPH (e.g. Rosenthall 1994).

(59) I“ TR VRt

||
m o

H
+ |
alogo¢i
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The second mora is prohibited from remaining linked to its own featuresbeimalves identically to an
underlyingly floating mora, as in (39b). The two output possibilities are precisely those outlind@)in (

(60) | {moala}1{qo&i}> ALIGNR ASYM
a. (mo:) (lago:) (¢éi) *, krx
b.l] (mola:) (qoéi) ** &

In a sense, it is a root likéi - &- which is likemo-ag-, rather than vice versa: there is no long vowel in the
underlying form ofdi - é-, simply a short vowel and a floating mora, just agsan-ad- there is a short root vowel

plus a mora provided by the suffix. Once again the constraint-based analysis makes possible a simpler and mo
elegant account of the alternations.

True Long Vowels

While it appears to be a fact about Kashaya that verb roots normally do not have underlying long vowels — i.e.
vowel features linked to two moras — there are nevertheless a few cases of appdedying long vowels and
these are non-alternating and fail to undergo Foot Flipping.

(61) éa:hac-id--em - «&a:»( haci:)(dem) ‘when he marries’
ma:ku-c-ibic--" - «ma:»( kuci:)( bi?) ‘start to grow deaf’
?aca:é-am-at-ad--u - <?a>«ca:»( ¢ama:)( tadu) ‘embryo startto develop (pl)’

| treat these roots gsespecified in the underlying representationwith long vowels (cf. Kiparsky 1991), and use
the colon k] in the inputs in (61) as an indication of this analysis.

(62) HH M
,\/ |

¢ ahac

This underlying linking is all that is necessary to account for the lack of FlippinrgRAMDENT (50) prevents
movement of the second mora of the long vowel into the following syllable.

(63) |{&a:hacid}1{em}> MORA-IDENT | ALIGNR ASYM
a.l] (¢&a:)( haci:)(dem) * xk
b. (&aha:) ( cidém) *| *x

MORA-IDENT must look not at whether tleontent of the features linked to the mora is the same, but whether thdiskimgs
to the mora token are maintained. This means that movement frorm/ doehother is prohibited.

Theempirical contrast between prelinked and variable long vowels supports the floating mora approach.

Final Shortening

So far we have seen two processes which are subjectDtEmiz}, and for which the constraint domain provides
a unified explanationambic Lengthening andFoot Flipping. The third process is Final Shortening. When a long
vowel belonging to a verb root ends up in word-final positiorwlsn a vocalic suffix is elided, the root vowel
becomes short

(64) a. du-kis--i - duki ‘scratch it with your fingernail!”
b. hi-8as-—-i -~ hida ‘break!’
c. dqa:--i - da ‘leavel’

There is a late verbal suffie: , however, whictsurfaces with its length intact

(65) a. miku:t-ad--e: - mikuta:de: ‘keep humming’
b. nohpPo--tPi-mi-mi-ya-e: -  nohpPotPimimiye: ‘did not live long ago’
Cc. do-ht-ibic--t'-e: - dohtibi?tle: ‘didn’t raise hand’

In a lexical phonology approach, Buckley (1994) proposed that this level 5 suffix has a special prosodic status sucl
that it isoutside the prosodic word and thus does not undergord-final shortening.
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(66) [[mikuta:d]we: Jp

In thedomains approach, however, nothing special needs to be said. The-guffiis independently known to be
located in domain 2— it occurs to the right of all other domain 2 suffixes — so its underlying length is
automatically protected by (WENT(Z} .

(67) |{miku:tad}i{e:}> Q-IDENTEZ} | *V:i ]y
a. mikuta:de: *
b. mikuta:de *

Elision is effected by a set of constraints, most importantgET. Of course, since a root vowel is located in
domain 1, it is unprotected by @#NT{2}, and is shortened.

(68) [{dasz}1{} 2 ONSET | Q-IDENTIZ} [ *Vv:]y | Q-IDENT{L
a. da:i *1
b. da: *
c. U 4a *

The deletion of the final /i/ is not a violation of IQENTZ} | since identity constraints hold only when the relevant
segment is actually present in both the input and output (McCarthy and Prince 1995). What (68b,c) do violate is
MAX, which normally prevents deletion of segments but in Kashaya is ranked bR (as well as below EP,

which prevents insertion of a default onset consonant).

Conclusion

The constraint-domains approach offers a completely unified account fothheseases of blocking— a single
high-ranking constraint, @Q9ENT, that holds strongly only within C-domain 2. A levels-based approach, on the
other hand, must give quite distinct analyses of the three cases. Further, the constraint-based approach to Fc
Flipping provides a much simpler antbre principled account of the vowel length alternations There has
already been considerable evidence adduced in favor of a phonology organized around constraints rather than rule
The contrast presented here shows that even though constraints can logically be fit into a level-ordered framework,
better framework is one whidlakes seriously the surface orientatiorof Optimality Theory and replaces levels

with constraint domains.

12



References

Benua, Laura (1995), Identity Effects in Morphological Truncatidmyersity of Massachusetts Occasional Papers
in Linguistics 18: Papers in Optimality Theory, GLSA, Amherst.

Buckley, Eugene (1991), Kashaya Closed-Syllable Shortening and Prosodic SyllabifiPaticaedings of the
Tenth West Coast Conference on Formal Linguistics, pp. 65-74.

Buckley, Eugene (1994ajheoretical Aspects of Kashaya Phonology and Morphology. CSLI, Stanford Univ.

Buckley, Eugene (1994b), Persistent and Cumulative Extrametricality in Kadtidyg12:423-464.

Buckley, Eugene (1995a), Constraint Domains in KashBgaceedings of the Fourteenth Annual Meeting of the
West Coast Conference on Formal Linguistics, CSLI, Stanford University.

Buckley, Eugene (1995b), Alignment and Constraint Domains in Manam. Ms., Univ. of Pennsylvania.

Buckley, Eugene (1995c), Optimal lambs in Kashaya, to appédvista di Linguistica.

Burzio, Luigi (1994)Principles of English Stress, Cambridge University Press.

Crowhurst, Megan, & Mark S. Hewitt (1995), Directional Footing, Degeneracy, and Alignkie$,25.

Hayes, Bruce (1985), lambic and Trochaic Rhythm in Stress RBL&4, 1, 429-446.

Hayes, Bruce (1995Metrical Stress Theory: Principles and Case Sudies, University of Chicago Press.

Inkelas, Sharon (1989Frosodic Constituency in the Lexicon, Dissertation, Stanford University. Published 1990 by
Garland, New York.

Inkelas, Sharon, and Orhan Orgun (1995), Level ordering and economy in the lexical phonology of Turkish,
Language 71, 763-793.

Kenstowicz, Michael (1995). Base-Identity and Uniform Exponence: Alternatives to Cyclicity. Ms., MIT.

Kiparsky, Paul (1982), Lexical Morphology and Phonoldgyguistics in the Morning Calm Hanshin, Seoul, pp.
3-91.

Kiparsky, Paul (1991), Blocking in Non-Derived Environments, in S. Hargus and E. Kaisseadis},in Lexical
Phonology, Academic Press, San Diego.

Lichtenberk, Frantisek (1983) Grammar of Manam, University of Hawaii Press.

McCarthy, John & Alan Prince (1993a), Prosodic Morphology |: Constraint Interaction and Satisfaction. Ms.,
University of Massachusetts, Amherst, and Rutgers University.

McCarthy, John & Alan Prince (1993b), Generalized Alignment, in Geert Booij and Jaap van Maieadaisk
of Morphology 1993, Kluwer, Dordrecht, pp. 7253.

McCarthy, John & Alan Prince (1994), Prosodic Morphology: An Overview, Talks presented at the PTS/HIL
Workshop on Prosodic Morphology, University of Utrecht.

McCarthy, John & Alan Prince (1995), Faithfulness and Reduplicative Identity, Ms., University of Massachusetts,
Ambherst, and Rutgers University.

McCarthy, John (1993), The Parallel Advantage: Containment, Consistency, and Alignment, ROW-1.

McCarthy, John (1995), Extensions of Faithfulness: Rotuman Revisited, Ms., UMass Amherst.

Orgun, Orhan (1994), Monotonic Cyclicity and Optimality ThediL S 24.

Orgun, Orhan (1995), A Declarative Theory of Phonology-Morphology Interleaving, Paper presented at the Tilburg
Conference on the Derivational Residue in Phonology, October 5-7.

Oswalt, Robert L. (19614 Kashaya Grammar (Southwestern Pomo), Dissertation, UC Berkeley.

Prince, Alan & Paul Smolensky (1991), Optimality, Paper presented at the Arizonadjyo@ohference, Tucson.

Prince, Alan & Paul Smolensky (1993)ptimality Theory: Constraint Interaction in Generative Grammar,
Manuscript, Rutgers University and University of Colorado at Boulder.

Rosenthall, Sam (1994Yowel/Glide Alternationsin a Theory of Constraint Interaction, Diss., UMass Amherst.

Urbanczyk, Suzanne (1995), Double Reduplications in Partlifilersity of Massachusetts Occasional Papersin
Linguistics 18: Papers in Optimality Theory, GLSA, Amherst.

13



