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Abstract

In Belhare(Sino-Tibetan, Nepal), consonant prothesis at morpheoumdariesand deletion of stem
‘augments’ isfound if either metrical or morphological parsingould violate the bimoraidrochee
pattern thatunderliesthe stress system of the language. Timding corroborates Dresher & Lahiri's
(1991) “Principle of Metrical Coherence” and provides new evidence for the cross-linguistic applicability
of Crowhurst’s (1994) “Tautomorphemic Foot” constraint. The data also support a view Prfoduelic
Hierarchy as weakly layered, allowing consonants taliteetly dominated bythe foot orword node if

they are prothetic and do not therefore need feature licensing within the syllable canon.

1. Apuzzle

The morphology of Belhare, an Eastern Kiranti (Sino-Tibetan) langsfagjeen in Nepal,
exhibits twointriguing types of phonological alternatioRirst, suffixation of a vowel-
initial morpheme triggers gemination in some environments, but not'in all:

(1) a. N-ten-att-u-n - ntennattun  ‘s/he didn’t hit it’
NEG-hit-PT-3U-NEG
b. ten-uk-ma - tennukma ‘to hit and bring down’
hit-bring.down-INF
c. ten-up - tenuy ‘I may hit it’
hit-3U-1sA

Second, as in other Kiranti languages (MichailovsR@5, van Driem 1987: 245 — 67,
Ebert 1994: 19 — 21), most verb roots are suffixed Hya-s ‘augment’. These augments
relate tonotions of transitivity bueire no longer productivaeor semanticallytransparent.
They are generally deletdmfore consonants (2a) aretained beforarowels (2b).How-
ever, there are some environments where augments are deleted before vowels as well (2c):



2) a. lutma - luma ‘to tell’
tell-AUG-INF
b. lu-t-u - luru! ‘tell him’
tell-AUG-3U
¢. N-lu-t-att-u-n — nluattun ‘s/he didn’t tell him/her’

NEG-tell-AUG-PT-3U-NEG

After consonant-final roots, augments are either retained (3a) or replaced by ge(8inates
before vowels:

3) a. la-s-u - lensu ‘turn it!’
turn-AUG-3U
b. N-lep-s-att-u-n - nlegnattun  ‘s/he didn’t turn it’

NEG-turn-AUG-PT-3U-NEG

The question is: what defines the environments in which gemination occurs as in (1) and in
which augments are deleted before vowels as in (2) and (3)?

This papersuggestghat both puzzlesan besolved by closettention to the metrical
structure of the morphologicalutput. After providing background information about
Belhare segmentahonology (Section 2) arglllable structure (Section 3) — especially
about weight (3.1) and the nature of consonant prot@s$ — | introduce in Section 4
the basic facts of Belharaetricalphonology,arguingthat the language relies on moraic
trochees but allows degenerate feet under word-level stress. Sestiow$ thatfogether
with a constraint against heteromorphefeiet, the rhythmicstresspattern isresponsible
for gemination(5.1) and augment deletio(5.2). In Section 6, | compare theroposed
analysis with other possible accounts and address historical-comparative questions. Section
7 closes the paper and offers some conclusiotiseofeticalinterest.The Belharematerial
strongly supportghe basic tenets dProsodic MorphologyMcCarthy & Prince1993,

1995, etc.) and provides specific evidence for a model in which morphological constituents
directly interactwith the prosodic notions of stresdiythm and feetThe analysis is
couched in an Optimality-Theoritamework (Prince & Smolensky 1998/cCarthy &

Prince 1993, 1995; Archangeli & Langendoen 1997, etc.) and rests exclusively on parallel,
non-cyclic constraint evaluation.



2. Remarks on segmental phonology

Table 1summarizes the taxonomic phoneme inventorB@hare. Phonemes in brackets
occur in loan-words only (mostly froMdepali and Maithili), but the breathy voicetbps

[gfi], [dfi] and [bfA] also appear as regular allophones of aspirated voiceless stops between
sonorants, for example, /tankhek/ : ['tan gfick™] ‘head’, /inthe/ : ['?indfie] ‘it laid an egg’,
/daphek/ {'dabfiek™] ‘sickle’).?

k kh g (gh) 1 1 i u
t th d (dh) n e

c ch (G (h ®)

p ph b (bh) m a

? h I r s

Table 1: Belhare phoneme chawB( <c> stands fort§] and <j> for fiz])

The native phonemes in Table 1 are best broken down into the feature maabtar?,
which is justified by alternationthat will be briefly discussed below and iBection 3.
Since thg+spread glottis], [+voiced], and [+nhasal] ser@s trivial variants of thelain
stop series /k, t, pthey are not included in th&able. FollowingClements & Hume
(1995), Itreat place specifications asary features (marked bydat), standing in equi-
pollent opposition to one another.

k t ¢ p ? h r s | I e a o u
dorsal . dorsal o .
coronal . . coronal ¢ o
distributed + + closed + +
labial .
lateral +
continuant + + o+

Table 2: Distinctive feature analysis (withotihfs.], frspread gl.] andvoiced)

The single most important segmental alternation in Belhare concerns voicing in derived
environments. For reasons of space, however, I limit myself here to a rough sketch of the

facts, leaving a formal account to another treatise.



Single stops are generally voiced between sonorants if they are on either side of a
(lexical or grammatical) suffix boundary. Coronals furthermore assimilate to [+continuant],

resulting in /r/ (phonetically, a postalveolar flap or short trill):

(4) a. ap-a - aba ‘Come over!
come.over-IMP
b. khi-thas-e - khidhagse ‘S/he quarreled with someone uphill.’
guarrel-upwards-PT
c. sat-u — saru ‘Take it out!’
take.out-3U

A lexical exception igound with the non-past tense marketr. This gives rise taninimal
pairs like the following, where the augmentvoices,but not theotherwiseidentical tense
marker:

(5) a. pum-t-u - pumdu ‘take and squeeze a handfull’
take&squeeze.a.handful-AUG-3U
b. pum-t-u - pumtu ‘s/he will take and squeeze a handful’

take&squeeze.a.handful-NPT-3U

Consonant clusters and geminatésp, are subject to an intersonorant voicing
constraint, but this is systematically counteracted by a coda condition requiring codas to be
unreleased and, as an accompanying phonetic tendency, to be voidedsssvo contra-
dictory constraints bring about a ‘Half-Voicing Effect’ in geminatest derivefrom the
same pattern as the one exhibited by the introductory puzzles:

(6) a. N-lap-att-u-n - [n'lap” baf tun] ~ [n'lab” baf tun]
NEG-catch-PT-3U-NEG
‘s/he didn’t catch it’
b. lap-hett-u - ['lap” bfet™tu] ~ ['lab” bfiet tu]
NEG-catch-PT-3U-NEG
‘s/he is catching it’

The effect is blocked if geminates derive from underlyingly prespecified segments:

(7) a. caleppa ‘bred’ — ['ca: leppal, not *['ca- lepba]

b. lap-pir-he ‘s/lhe caught it for her/him’ - ['lap pirhe], not *['1ap birhe]
catch-BENEF-PT



3. Syllable structure

The features in Table 2 are distributed over syllgbigitions followingthe scheme ii(8),

which adopts Goldsmith’s (1991) theory of feature licensing, but assumesa& instead

of a ‘branching rime’ approach to syllable constitueieyman 1985, Hayed989).
Language-specific evidence for tlukoice will beprovidedbelow. The minor canom is
restricted tolunstressed) syllables prefixed to prosadards (cf.,e.g., ntennattunwith

[n] as a syllabic nasal prefix in (1a) above). Root nodes are represented by bold face dots:

(8) o o
“ “
¥ {V-pla:ce} H inas(;l) E @Enasal ].
OC-place or V -place[] - place]
H -released] [+closed] H

Without further specification (in curlfprackets),syllable positionslicenseall features
available inBelhare,i.e., the features represented Trable 2 plus the [nasal], [spread
glottis] and [voiced] features that were left out of the table. As indicated in (8), the coda po-
sition (i.e., the second mora positiop) can be filled by either aonsonant or aowel.
Consonantsre restricted téhose withthe primary place of articulaticieatures[dorsal],
[coronal], and [labial], i.e., {k, t, pand {n, n, m} — /s/ and/c/ arenot allowed because
their [+distributed] feature is not direct daughter of the C-place in feature geometry
(Clements & Hume 1995). Moreover, as have seen ithe precedingection, stops are
uniformly unreleased and generally voiceless in the coda. Vowels in coda position must be
[+closed], i.e., /i;i/ or /u, U/.

Two properties of the scheme in (8) are of particular importance for the analysis of the
interaction between prosody and morphology in Belhare — the moraic equivalence of CVC

and CVV syllables and the optionality of onsets. Let us take up these issues in turn.

3.1 The syllable rime and moraic structure

The syllable canon in (8) assumes a fundamental equivalence of CVC and CVV as bimoraic
syllables, a finding that will be afrucial importancdor the stress system to be discussed

in Section 4. Immediate evidentar the CVC =CVV equivalencehowever,comes from
stem alternation inerbs, wherdhe two skeleton patternalternatesystematically. Verbs



have a canonical CV(C) shape, but a series of inflectional endings require a stechdorm
racterized by a diphthongal (CVV) template.

CVC rootsare turned intaliphthongs by inserting ®ocalic node inthe featuretree,
keepingall otherfeatures.The requirement of+closed] vowels inthe codaposition (cf.
(8)) selects /u/ and /il over /o/ and /e/ from among the dorsal and coronal vowels:

) H H
C-place [xnasal] C-place [£nasal]
Vocalic
Aperture
[+closed] V-place
lingual —_— lingual

The rule in(9) is stated in terms of a ‘lingual’ node dominatifaprsal] and [coronal]
(Clements & Hume 1993290, taking up asuggestion by Browman & Goldstein 1989)
sinceroots ending in dabial consonant, m) do not undergo diphthongization. In the
following examples, diphthong stermese selected by theon-past tense markeit
(followed by the intransitive first person plural)(or the transitive thirgherson undergoer
(-u) markers) and by the resultative perfect markgrsintransitive) and -se (transitive)

(10) a. lip-‘putinto’ - lit- (liz-t-u ‘s/he will insert it liii-se ‘s/he has inserted it")
luk- ‘spill’ - luu-  (luu-t-u ‘'sfhe will spill it’, luu-se‘s/he has spilled it")
im-‘sleep” - im-  (im-t-i ‘we’ll sleep’, im-ye ‘'s/he has slept’)

lap- ‘catch’ - lap- (lap-t-u‘s/he will catch it’,lap-se‘'s/he has caught it’)
tan- jump’ - tai- (tai-t-i ‘we’ll jump’, tai-pe ‘s/he has jumped’)

® o 0o T

Missing fromthe paradigm in(10) are /CVt/roots, which showexceptionalbehavior®
Apart from the regular change from /t/ into /i/, a glottal constriction appears as well:

(11) kat- ‘come up’ - kai?- (kai?-z-i ‘we will come up’,kai?-ze ‘s/he has come up’)

This isthe only environment wheréhe Belhare syllable canon éxpanded, anghoneti-
cally, the glottal closure is usually incomplete, resulting in laryngealization (creakiness) of
the coda vowel. This suggests that, amany other languages (Hyman77), the glottal



stop is not aegular weight-contributingi.e., mora-dominated, coda constituent. It is
better analyzed, following Michailovsky’s (1986: 194) analysis of a neighboring language,
as dtrait vocalique’, or as a direct dependent of the syllabler(ode. Under eitheanaly-

sis, (;tai) ‘come’ and (; tai?) ‘bring’ have the same bimoraic weight. This is a natural
finding under the moraic feature licensing scheme in (8), but it is difficult to account for if
weight were reduced to branching structure: under a purely geometrical approach, it is un-

clear how the glottal stop branch could be shown to be excluded from the rime constituent.

CV roots are fitted into thdiphthongtemplate byepenthesis of a [+closed] offglide in
line with the syllable canon in (8). The default value ofapenthetiovowel is/i/ (12a-d),
but after/i/, /ul is chosen ashe epenthetizowel (12e),presumably as an effect of the
Obligatory Contour Principlgon which seeamongothers, Goldsmith 1991: 309 — 318
and McCarthy 1986):

(12) a. ta- » tai-‘come’ (ai-t-i ‘we will come’, tai-ye ‘s/he has come’)

ne- - pei- ‘count’ (yei-t-u ‘s/he will count it’, yei-se ‘s/he has counted it’)
So- » soi- ‘wait’  (soi-t-i ‘we will wait’, soiwe ‘s/he has waited’)

tu- - tui- 'dig’ (tui-t-i ‘we will dig’, tui-pe ‘s/he has dug’)

si- — siu-‘die’ (siu-t-i ‘we will die’, siu-e ‘s/he has died’)

® o 0o T

3.2 Onsets, weak layering and the nature of consonant prothesis

While onsets are normally optional in Belhare, they are required word-initially. This effects
prothesis of glottal stop (the default consonant according Table 2) if vowel-initial
melodies appear initially in thprosodic word (13a)Alternatively, highvowels may be
syllabified asonsets, i.e.realized agylides (13b) (Prothesis and epenthesis marked
hereafter by outline font; dots represent syllable boundaries)

(13) a. u-uk-ma - Tu.uk.ma ‘to fry and bring down’
fry-bring.down-INF
b. iep-ma - yep.ma ‘stand’
stand-INF

From anOptimality-Theoretic perspective (at least of the ‘classisaft asformulated in
Prince & Smolensky 1993 andcCarthy & Princel993), prothesis isriggered by the
constraint @set dominating the anti-insertion constrainiLiK-C), which proscribes
(consonantal) root noddisat arenot filled with input material. Since Belhatinits onset



requirements to word-initigbositions, however, somether constraint apparentlyans
prothesis word-medially. There are many wayadocommodatehis situation, buthe fol-
lowing approach suits beshe over-all picture of Belhare that will emergem later
sections.

Following It6 & Mester (1992) and Spaelti (1994), | assume that the Prosodic Hierarchy
is ‘weak’ and that its canonical layering is theproduct of constraint ranking rathtian
representational formalism. The only rigid formal propertiethefhierarchyare, inltdé &
Mester’'s (1992)terms, the “Proper Bracketing” and‘Proper Headedness” requirements
that ensure, respectively, that higher constituent boundaries datramross lower consti-
tuents(e.g., feet donot split syllables) anthat every constituent dominates a head at the
next lower level. Inaddition, | assume as general principle of constituent structure
formalism, that adjunction is possible only at the margins of highestituentsThe level
of adjunction, however, is flexible. Thus, onsets adjoin to syllablenodes ¢) as in the
feature licensing scheme in (8), but under certain conditions they can also adjoin tg foot (
or word ) nodes.What is unconditionallyequired is onlythat theyend up without a
mora of theirown, i.e., in aweightless position (Hymai985). The actual place of
adjunction is governed by a language-specific ranking afsBPRoot and FLL-Root
constraints, where the root node can be consonantal or vocalic (cf. Spaelti 199%en P
Parse/FILL-{C,V}- IN-{ |4, O, @, &}. In languagedike Belhare, which do nadblerate com-
plex onsets or codas, kand of moraic OCP simplypansadjacentconsonants parsed by
moras: OCRst >> PARseC-IN-U. In order to havetheir features prosodicallficensed
according to (8) and to satisfy 1td & Mester’s (1992) Principl&akimal Parsing(spelled
out here as RRseC-IN-{ 4, T, @, i§), the only escapdor suchOCP-victims is adjunction
to a subsequemt-node; otherwise, they would be stray-erased:

(14) - o o
X e
CcC CV cCyV

The logic behind this is essentially the same as the one underlying Hyman'’s (1985) univer-
sal “Onset Creation Rule”, recast in a constraint-based framework.

Prothetic consonants as in (13a), by contrast, do not need feature licensiagllaple
position since therare no underlyindgeatures. Thereforghey canalso adjoin at higher
levels tharo. Unlike underlying segments, however, prothetic elemamssubject to IE.
constraints and the parametrization ef.Fas FL.L-C-IN-{, 0, @, ¢) determines thdevel
of adjunction. Given that Belhare makes a difference between word-initial and word-medial



positions, weneed to distinguish betweem=C-iN-w and FLL-C-IN-{0, @. The distri-
bution of protheticonsetsthenfollows from ranking @set higher than [L-C-IN-w but
lower than kL-C-N-{O, @:

(15) Prothesis word-initially vs. word-medially-(k- ‘fry and bring down’)
FILL-C-IN-{0, @} | ONSET | FILL-C-IN-W

78

*%|
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O
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*

? u
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N (NN

oK 00 " .
Jee o0

ppp
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w or w
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e
Tove /
=
oy
Q
A'C}qg-e
=
.

?7 u?u ?7 u?u
w or
— —
¢ ¢ ¢ ¢ .
| ! | | |
ofe oo
W/pp w/ i
u? u k- u?u i(—

Note that,while (16a,b)are among the candidates (it5), representationske (16c) are
excludeda priori because we assumed that center-adjunction is formally illicit:

In all these representations, | assunfegt toconsistent of twanoras. The following
section shows that this is empirically motivated.
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4. Stress and foot structure

The Belharestresspattern is acoustically not veprominent,exceptfor two side-effects.
Oneside-effect bears oanstressed syllables. In this environment, voveeésreduced in
duration and slighthcentralized inquality. Especiallywhen followed byheavy syllables,
unstressed vowels are often entirely syncopated in allegro speech:

(17) a. 'phagidetlem ‘butterfly’ - [phagidet’lem] ~ [‘phag det’ lem)]
b. ‘wabhuuk ‘cucumber - ['wab'uruk™] ~ ['wabr'uk™] ~ ['wabruk™]
c. 'singele?wa ‘woodpecker’ - ['singsle?wa] ~ ['sing le?wal]

A second segmental correlate of the stress pattern is that open syllables are optionally

lengthened under main stress, especially in short words:

(18) a. 'kiba ‘tiger - [ki-ba] ~ ['kiba]
b. 'khare ‘s/lhe went’ - ['’kha-re] ~ ['khag]

Notice that lengthening in (18) is a phonetic side-effect operative on the level of the proso-
dic word. There is no evidence that it plays any systematic phonological role in the lan-
guage.

Like many otheiSouth Asian languageg¢cf. Hayes 1995)the Belharestresspattern
basically follows a trochaic rhythm of bimoréeet (i.e., 6.0, or 6,). Feet are constructed
in a left-to-right parse. As expected, unfooted material is ignored by stress rules:

(19) a. (‘’kasa)ma ‘porcupine’
b. ('phak)chi ‘pigs’
c. (‘mak)khofok)ma ‘black’ (often syncopated tonfakk" rokma])

On the word level, the End Rule starts from left and stress assignment is iterative. Secon-

dary stress is therefore placed on every non-initial foot:

(20) a. ('noka)(cik) ‘brain’
b. ('phek)(kuli) ‘buckwheat’
c. (‘sam)(bhik) ‘garlic’
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Secondary stress on the peninitial syllables (20b) and (20c) shows that foot structure is
quantity-sensitive (paceBickel 1996a, b). If the trocheesgere quantity-insensitive, that is,
bisyllabic instead of bimoraic, these syllables would not receive secondary stress but would
be part of the initial foot. Additional evidence comes from longer words with a mixture of

light and heavy syllables:

(21) a. ('labho)ka(rik) ‘a kind of small bird’
not: *('la.bho)( ka.rik)
b. (rak)(khare)pa ‘| got exhausted’

not: *(‘rak.kha)(re.na)

End RuleLeft gives Belhare a quite different acoustic Gestalt frdme neighboring
Indo-Aryan languagé&lepali, although thisanguagehasthe samdoot structure and par-
sing direction, but with word-level stress assignment from the right (Bickel 1888dher
factor that makes up a sharp difference to Nepali is an additional rule of rootsiniiss.
This rule holds for all but a fevexically marked exception@.g., wa'rey ‘in the future’,
itii'kha ‘small’; cf. below). Inthe example wdooked at sofar, the rulehas noeffect
because théot parsing predicts word-initiatress aainy rate. However, if aroot has a
light initial followed by a heavy syllablenoraicfoot construction wouldbypassthe first
syllable and main stress would fall on #®cond heavy syllable § 6,,). The initial stress
requirement overridesanonicalfoot construction in thisase,giving rise to ‘top-down’
stressing of degenerate feet:

(22) a. (sa)(met) ‘soul’ - ['sa- met™]
b. (‘'ma)(nua) ‘cal - ['ma nua]
c. (‘ca)(lep)pa ‘bred’” - ['ca leppal

Thus, Belhare appears to tolerate degenerate feet if — and only if — theypdieavord

stress. The language invokes, in other words, what Hayes (1995: 87) calls “a weak ban on
degeneratéeet”. Independengvidencefor this comes fromthe fact that Belhar@as no
“Minimal Word” constraint banning light syllables from constitutiegical words without
phonological lengthening (mora epenthesis) — comgareexample,mi ‘fire’ or wa
‘chicken’. SinceBelhare feet are canonically mordiochees, thisan be accounted for

only by loosening the ban on degenefratt (cf. Hayes 199590). To be sure, as &vi-

dent in(22), there is superficial phonetic lengtheningsimessedlegeneratéeet, but this
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effect is the same asress-induced lengthening éanonicalfeet, asnoted in(18) above.
Neither my language consultants nor myself datectany difference betweemain stress
lengthening in degenerate (23a) and in canonical (23b) feet:

(23) a. ('wa) ‘chicken’ - ['wa]
b. (wachi) ‘chicken (pl.) - [wa-ts"i]

Interestingly, most lexical items with non-initial stress have a light-heavy syllable pattern
in the beginnind:

(24) a. wa('ren) ‘in the future’
b. i(tikha ‘(very) small’

Thus, the exceptional set is largely coherent in iteadfds with exceptionaktresssimply
observe a strong instead of a weak ban on degenerate feet.

5. Prosodic optimality and morpheme boundaries

A ban on degenerateet means, inOptimality-Theoreticparlance,that theFoot Binarity
constraint BN-@ (or ‘FTBIN’) ranks higherthan the constraint ARseo requiring all
syllables to be part of a foot. A weak ban metuas BN-@ is itself dominated byHayes’s
(1995) Continuous Column Constraintof@Col); in other words, Bi-¢ can be sacrileged
in order to sustain a higher grid mai&5a), and only forthat purpose (also cfEisner
1996). Such a higher grimhark isfound onregularlexical roots since they requirgvord-
initial stress, that igNnITX or, equivalently but more cumbersomejd\-LErFT (Head, V).
Irregular words differ in ranking IB-@ higher thanNiTX (25b):*

(25) a. Foot construction with initial stress requiremsatr{etsoul’)
ContCoL | INITX | BIN-¢ | PARSEG
X
O ()(x.) *
sa.met
X
(x.) *| *
sa.met
X
(x.) *| *
sa.met
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b. Exceptional foot construction without initial stress (warey ‘in the future’)

CoNTCoL | BiN-¢ | INITX | PaRSE-G
X
0 (x.) * *
wa.ra)
X
(x) (x.) *l
wa.re)
X
(X ) *! *
wa.rey

Together with a constraint against heteromorphdeet (Crowhurst 1994)the logic of
this constraint evaluatioallows a straightforward analysis thfe puzzle presented in the
introduction. In the following, | firstoncentrate on gemination (Sect®ri) and then on
augment deletion (Section 5.2).

5.1 Gemination as foot-driven consonant prothesis

As noted in the introductorgection,morpheme-finalconsonantsare geminated in some
environmentsWith nasals, thican be analyzed as a simple casendet insertionj.e.,
prothesis. As witlthe cases of word-initial prothes(sf. Section3.2), this is best repre-
sented by an empty root nod&)(adjoined to a subsequent syllable or foot nodeh@ce
that is immateriafor currentpurposes —but see below)place features spread from the
left:

(26) W
S e
a o o o
RN
AN
R —
nten at un = ntennattun ‘s/he didn't hit it’ (=(1a))

The saméholds fororal consonantsbut with the additional requirement that the prothetic
consonant be voiced (cf. (6) in Section 2):

27) N-lap-att-u-n - nlapbattun ‘s/he didn’t catch it’
NEG-catch-PT-3U-NEG



14

In both cases,the reason for root node prothesis is foot constructidntuitively, the
prothetic consonant introducesnaw foot boundary sdhat the precedingoot (i) is
bimoraic, allowing regulairochaicstress,and (ii) does notcross anorphemeboundary.
This is made explicit in (26). Let us see how the analysis is motivated.

Metrical parsing of aCVC-VC morpheme sequence as(#6) and (27) yields a non-
canonical foot structure, that is, either a trimoraic foot or a monomoraic foot followed by a
bimoraic one. Underparsing syllables is of no help becawseuid not supporthe initial
word stress found on these forms as on any other (canonical) Belhar€ words:

(28) * X X
x .) () (x.) (x.)

ten-att te.nat or te.nat or te.nat etc.
hit-PT

Inserting an onset éhe morpheméoundary is preciselthe change needed twing the
output in line with the bimoraicity constrainiNgg:

(29) X
(x)( x.)
ten. nat

The following tableaushows how a lowanking of the anti-insertion constraint.l=C
correctly predicts (29) as the outputteh-att‘hit-PT':

(30) Foot construction from CVC-VQ@gn-att'hit-PT)
CoNTCoL i INITX [ BIN-@ | FILL-C | PARSEC

X
O (x)(x.)
tennat

*

X
()(x.) *!
te.nat
X
x ..) *1
te.nat
X
(x.) *!
te.nat
X

(x.) *| *
te.nat
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Suffixing heavy syllabledike -att to vowel-final morphemes, foexample toyu- ‘go
down’, doesnot triggerprothesisbecause Bi-¢ would still be violated. This shifts the
evaluation down toIEL-C, which objects to *yuyat):

(31) Foot construction from CV-VC (yu-att‘go.downPT)
CoNTCoOL i INITX | BIN-@ | FILL-C i PARSE-O

X
(%) * *l
yu.yat

X

O x(x)

yu.at

X
(X.) *! *
yu.at
X
( X.) *! *
yu.yat
X

(x.) *| *
yu.at

There are also morphemes which look even heavier#ittabut these invariably involve a
closed vowel followed by VC. This allows satisfaction ofi-8 by simply syllabifying /i/

as an onset, in parallel with the word-initial /ivV/ and /uV/ melodies discussed in Section 3.2
(example (13b)). A consequence of this is that VVC-suffixes do not rgonaitiesis. The
following illustrates CVC-VVC syllabification with the non-past markak, an allomorph

of -t (cf. (5b) inSection 2) in word-finaposition. Followingthe pattern described in
Section 2, | assume stem-final /p/ to voice in onset but not in coda position:

(32) (x.)(x) x)( x..)
hap-iuk — hap.yuk not: *ha.biuk ‘s/he cries’
cry-NPT

Note that the syllable *( biuk), or *(; byuk), wouldalso be in conflict witithe Belhare
syllable canon as set out in (8) (Section 3) — in otherds, the forms wouldviolate the
syllable canon condition ‘G\D-0’.

After open-syllable morphemethe foot binarity constraint Bi-¢ leads one t@expect
that the initial /i/ of-iuk ‘non-past’ (or-iakt ‘imperfective’) is parsed as a coddowever,
this is not the case:
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(33) ()(x.) (x)(x.)
ta-iuk - ta.yuk not:*tay. uk ‘slhe comes’
come-NPT

Similarly, the ranking of Bv-@ above kL-C suggestshat the metrically ill-formednor-
pheme sequenda-kettriggers prothesis as above. Again, this is not what we get:

(34) ()(x.) (x.)(x.)
ta-ket - ta.get not: *tak.get ‘s/lhe is coming’
come-INC

The reason for thispparent exception toMB is found in apattern characteristic of the
forms in (29) through (32): morpheme boundaries come to lie precisely dtdontiaries.

In particular, prothesis in (30) optimizes the feet not only prosodically, but also morpholo-
gically, by ensuring that the morpheme boundary betweserhit’ and -att ‘PT does not
cutacross doot: *(, te-nat) or *( te)(, n-at). This finding is enshrined ingeneralized
version of Crowhurst’s (1994)TautomorphemicFoot” constraint. While Crowhurst’s
Australian data suggest formulating the constraint as banning morpheme bouatleges
between thetwo syllables or moras of #oot, Belhare points to a constraint against
morpheme boundaries anywhere in the foot:

(35) Tauto-@  *(, 1)

While BIN-¢ and Tauto-@ frequentlywork in tandem, this isiot the case in th€V-VVC
and CV-CVCsequences illustrated {83) and(34). Here,fulfillment of the binarity re-
guirements is overriden by the tautomorphefomt constraint (assuming satisfaction of
ConTtCoL and NITX):

(36) a. Foot construction from CV-VVQ@a-iuk ‘comeNPT as in (33))
TAUTO-@ | BIN-@ | FILL-C i PARSE-O

O ()(x)
ta-.iuk
(x)(x.)
ta-i.uk

b. Foot construction from CV-CVQa-ket‘comeiNC’ as in (34))

TAUTO-@ | BIN-@ | FILL-C | PARSEO

*

*|

O ) (x.)
ta-.get

(x )(x.)
ta-kget

*

*] *
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The tautomorphemic foot constraint has wide-reaching consequences in Behave
will explore in thefollowing section, whichwill be devoted to augment deletion. Before
moving on tothatissue, howeveranother particularly important effect oidTo-¢ to be
noted is that itblocks foot construction and prothesis whenewenomoraic instead of
bimoraic suffixes arénvolved. To sedhis, it isbest to distinguish two cases:thre first
case,the monomoraicsuffix is followed by other material allowing projection of an
additional foot; in the second case, no material follows. | address these two cases in turn.

The following illustrates a monomoraisuffix followed by aC-final suffix. From a
purely prosodic point ofiew, this creategxactly the same CVCV@put that triggered
prothesis in (30). However, there is no gemination effect:

(37) a. ten-u-y . tenur), not *tennur
hit-3U-1sA
‘I may hit it’
b. n-lu-niy - nlunin, not *nlunniy
NEG-tell-NEG-1sA
‘I may not tell him/her’

The crucial difference between exampieeh aghese and thprothesis-triggeringpattern
CVC-VC in (30) isthat the additional morphentmundaryviolates TAuto-¢ regardless of
prothesis: *(ten)(, nu-n) and *(, n-)(, lu-n)(,ni-n) violate TAUTO-@ as much as *(, te)(,n-
u-n) and *(, n-)(,lu)(,ni-n). Under these circumstances, the only way to retieaiénput is
by underparsingll but thefirst syllable,thatis, by leavingall other material unfooted:
(,te)n-uy and (, n-)(,lu)-ni-n. The following tableau summarizes this, illustratedtéay-u-
» ‘I may hit it’.

(38) Foot construction from CVC-V-Qgn-uy ‘hit-3U-1sA)

TAUTO-@ | BIN-@ | FILL-C { PARSEO
()(x )
te.n-uy I *
x)( x)

*| *
ten-nu-ny :

o ®
* *

te.n-uy

The degeneratot (,te) is leftunrepairedThe reason ighe same awith the lexical

monomoraic syllablesike mi ‘fire’ in Section 4: if we assuméhe word minimality
requirement to be part of universal grammar, it is always outrankBdlimare by kL-p,
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which proscribesnoraepenthesisThere is noway of increasing the weight of, {e) by,
say, vowel lengthening. IEL-U is also responsible fahe fact that the CV-XVC input in
(36) cannot be prosodically optimized by epenthesizing an additional mosaeltb
(,CVI)(,-XVC), for instance, *(taa).(, yuk) fromta-iuk ‘comeNPT and *(, tak).(ket)
from ta-ket‘come-TEMP'.

Underparsing of syllables as in (38) ige@neral strategy to comply witmdTo-@. The
effect of this is that manysuffixal stringsexhibit neither a detectabkecondarystress
patternnor the pretonicvowel reductionscharacteristic of other polysyllabigords. An
examplefrom Section 3 is repeated here(89a). The open syllable (bhu) isoptionally
reduced because it is followed by theavy, foot-sustainingyllable ( ruk). In acomplex
word like (39b), by contrasthe tautomorphemitoot constraintoans footing othi-k so
that (; ru) is not in pretonic position. Hence it cannot be reduced:

(39) a. (‘wabhu)(ruk) - ['wab"uruk™] ~ ['wabr'uk™]
‘cucumber’
b. (‘tar-u)-chi-k-khak)-cha - [taruchikkhakcha]not*(‘taru)(chik)(khak)cha
bring-3U-nsU-2-N-also — *['tar chikkhakcha]

‘that you brought them as well’

Any sequence of at leastvo monosegmental affixes in @w irreparably violates
TauTo-@. Notice that this is independent of where suffixes are located indha, whether
they are adjacent to the stem ag38) orarefound further dowrthe suffixal string as in
(39). Likewise, bimoraic suffixes show the foot optimization effects both whearediate-
ly following the stem as it30) and when foundbetween inflectionahffixes. The latter
case is illustrated by the following example involving the perfect mahkd(~ -khakafter
stops).Morpheme-initial /h/ generally syllabifiewith a precedingconsonantyielding a
breathy voice onset (as in, e@n-he'hit-PT: [te.ne]). This threatenthe foot structure,
and, as before, prothesis repairs the output:

(40) (x.) ( x) x) ( x)
tai-n-i-n-hak-cha - 'tain-i-n-n"ak-cha, not: *'tai-n-i- n-"ak-cha
come-INTR.PERF-1p-EXCL-PERF-also
‘We (pl., excl.) have come as well.’

However, one problem remains with the proposed account: in (39b) above, the first foot
(, tar-u) is in flagrant violation of Auto-@. A similar case is found in (21b) from Section 4,

repeated here and supplied with a morpheme analy§d)nThe telicity marker behaves
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morphologically like averb, from which it also derives historicallyia a compound verb
construction (of a type common throughout South Asia). As a kidn; means ‘go’:

(42) (rak)-(khar-e)a
exhausted-TELIC-PT-EXCL

‘| got exhausted’

This is indeedossible,but only, as it were, undezxtremecircumstances. In Section 4,
we observedhat rootsinvariably receive initia(primary or secondary3tress.This sug-
geststhat there is digh-ranking constraint demandiriigat Belhareroots androot-like
morphemes be part of faot. This is captured in(42) by an‘implication’ constraint,
following Eisner (1996). An identity notation (McCarthy & Print@93a), sayy=e, is in
conflict with the fact that feet are oftdagger than theoots they contain; an Alignment-
Theoretic notation (McCarthy & Prince 1993b), sayicA-LEFT (¢, V) is problematiovis-
a-vis roots withprotheticonsets as in (buk) ‘bring down’ inlapbukma‘to catch and
bring down’ fromlap-uk-ma’catch-bring.downiF'.

(42) VIp . Lexical roots must be footed.

Given that/lp >> TauTo-@, avoiding heteromorphemic feet in (39b) and (41) would incur
fatal violations of/[¢ since the roottar- andkhar-would be left unfooted:

(43) Foot construction from CVC-\~khar-e ‘TELIC-PT or ‘go-PT)

Vi | TAUTO-@ | BIN-@ | FILL-C | PARSEG

(X ) *!

~.kha.r-e

( x)(x) * *|

~.khat-de

OJ (X) * *

~.kha.r-e
*| *%

~.kha.r-e '

Notice that among the remaining candidatikes,onewith foot underparsingkpare) beats
the one with consonant prothesikhatde). This shows thatiEL-C dominates RRse0, a
ranking that was left unspecified in previous tableaux.

But this is not the full story yet. An alternative not mentioned#) would be toinsert
an onset so as to ensutat thefirst foot satisfies Bi-¢, but at the same tieave the
second syllable unfooted;khat)de. This output wouldhdeed be prosodically more har-
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monic than (kha)r-e, which violates iB-@. Why is this alternative ruled out? Intuitively, it
defies the very motivation of consonant prothesis, which is to mark the beginning of a new
foot. Thefact thatthis forcesthe precedingnaterial khaf) to form itsown foot is only a
consequence, nthe corepurpose of prothesis. Moreovel| other cases of prothesis in
Belhare are limited to footed (stressed) positions, that is, word-initially and at the beginning
of bimoraicmorphemes. As we saw Bection3.2, there are naases of prothesithat

would simply serve the optimization of syllables1FC-N-c dominates @seT in Belhare,

and indeedall other constraints, tooAgainst thisbackground, itbecomes clear why
(,kha)r-e is preferred tq khat)-de. While FLL-C-N-@ ranks lowerthan thefoot structure
constraints and therefore allows prothesis urslierss, EL-C-IN-0 is undominated and
bans prothesis in unfooted positions:

(44) Foot construction from CVC-\~khar-e ‘TELIC-PT or ‘go-PT)

FILL-C-IN-0 | VI | TAUTO-@ | BIN-@ | FILL-C-IN-@ | PARSE-G
(X ) *!
~.kha.r-e
(X.) (X) * *|
~. khat-de
( x) *| 2
~.khat-de
0 x) * *
~.kha.r-e
*| *%
~.kha.r-e '

This confirms the approach adopted in Section 3.2, whechmetrizes IE.-C acording to
the Prosodic Hierarchy.

So far we have concentrated omuTo-@ violations when morphemeasre suffixed to
closed syllables. Open syllables with monosegmental affixes present an equal problem for
TauTo-@: (, CV-X) is an ill-formed foot. [ first focus on CV-V sequences; CV-C is the case
produced by augments, which is the topic of the next sectidhelnase of £V-V input,
the output is saved by underparsing in the same way as before. The stray syllable adjoins to
the prosodic word-nodeuj:

(45) (Yyu)-a
descend-IMP

‘Go down!’
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Independent evidencthat underparsing and stray syllable adjunction is indeed what
happens in cases liké5) comes from the following examples:

(46) a. so-u-ha - (,so)yuha
wait-3U-N
‘that s/he waits/waited for him’

¢. tu-u-ha - (,tu)yuha
dig-3U-N
‘that s/he digs/dug it’

In a sequence of bagkorsal) vowelsstray-adjoined syllables are markeffi by a pro-
thetic glide (Bickel1996a:64). This never happenwhen the suffixes project heavy
syllables and therefore sustain a foottleéir own, cf. u-uk-ma‘fry-bring.down4NF’ in
(13) from Section 3.2, which is prosodified g%u)(,,uk)ma. From a purely metrical point
of view, the two syllables, (1)(;ha) in(46) have the potential teustain a foot. Ithey did
project afoot, however,the environmentwhere glide insertion takegplace would be
indistinguishable from the one where it does not; in lettk-ma‘to fry and bringdown’
andtu-u-ha‘that s/he digs/dug it’ the two dorsal vowels would end upxiactly the same
position, viz.betweentwo feet: (,...u)(,u...). Therefore, in order texplainwhereglide
insertion takes place, we need to assume fogirf (46) is footed in only of the twaases,
and this is precisely the desired result.

5.2 Augment deletion

The constraint hierarchy established so far also allows a solution of the peealedmen-
tioned in the introduction: the distribution afigments. Irthe preceding section we saw
that the tautomorphemifoot constraint is systematically threatened by monosegmental
affixes. The common strategy to repair the output is underparsing of feet. A similar strategy
is applied to C-only suffixes, whiclre exemplified by the augmentsand-s. However,
the effects olunderparsingare moreseriousbecause it isolates the augmenbsodically,
making it prone tcstray-erasure. Two caseged to balistinguished potentially tauto-
syllabic augments — i.e., CV(C)-AUG-C or CV(C)-AUG)- and potentially heterosylla-
bic augments —+.e., CV(C)-AUG-V. | first concentrate on potentially tautosyllabic aug-
ments.

Augments invariably followlexical roots and this hathe important effect that[p
enforces footing of at least the first syllable. Since footing respects syllable boundaries (by
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virtue of the Proper Bracketing Principle; cf. Section 3.2), underparsing the augment leaves
it completelyunprosodified.The syllable canon defined {{8) (i.e., ‘Conp-0’) does not
allow complex onsets and therefore prohibits adjunction of an augment to a following CV-

syllable if there isany. Thereforeboth before C and at word boundary,augments are
deleted, leaving onlfow-ranking RRse-C(-IN-0) violated (sinceprothesis is not at issue

here, | leave out theik -constraints from the tableau to fit it on the page):

47) Foot construction from CV-AUG-C. hift-ma ‘be.ableAUG-INF’)

COND-0 | VI TAUTO-@ | BIN-@ | PARSEG i PARSE-C
(X ) *!
hi-t-.ma
) *| *
hi-.t-ma
0 x) * *
hi-<t>-.ma
*1
hi-t-.ma

An augmentn word-final position is illustrated by (48), wherdu-¢ ‘tell-AUG’ appears in an
auxiliary constructions. Inflectional prefixes lik&ai- ‘me’ are extrametrical in stress struc-
ture and adjoin directly to the prosodic word node (see Bickel 1996a: 57):

(48) lu-t  mai-met-t-he = (,(, u))(, (; mai)(,'met)( the))
tellAUG 1sU-CAUSE-AUG-PT

‘S/he caused me to tell him/her.’

This is general: irword-final position, C-only suffixesannot appear after a footed CV-
morpheme, anéhdeed there are virtually reuch cases in BelhateNote that things are
different in unfootedsyllables. Heresingle C-affixesare unproblematic and can be
regularly syllabified as codas &g for example, (te)(, n-ug) ‘I may hit it' in (37a) or
(4 N-)( W) ni-n) ‘1 may not tell him/her’ in (37b). Underparsing ofeet only entails
stresslessness, not segmental deletion (‘stray-erasure’)

The deletion of preconsonantal and word-final augment®wsexplained as the result
of Conp-0 and Tauto-¢@ dominating BRrRseC. Notice that GnDp-o alonewould notexplain

augment deletion, although in many cases augment deletion straightforwardly follows from
ConD-0 violations:

(49) a. rat-t-ma - ratma ‘to shout’, not *rat.t.ma
shout-AUG-INF
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b. leg-s-ma - lenma ‘to turn’, not *len.s.ma
turn-AUG-INF
C. Mmu-s-ma - muma ‘to copulate’, not *mus.ma

copulate-AUG-INF

The crucial case is the tygd-t-ma ‘be.ableAUG-INF we looked at in (47)since a
syllabification like  hi-t)(, -ma) would be perfectly well-formed. This ¢tearly evidenced

by hitma‘to watch’ which is in minimal opposition withima ‘to be able’.The /t/ is part

of the root in the former case, but an augment in the latter. In prevocalic position, it appears
in both cases, if onywith intersonorant rhotization followinghe pattern sketched in
Section 2. The result is homophony:

(50) a. hi-t-e - hire ‘s/he was able’
able-AUG-PT
b. hit-e - hire ‘s/he watched’
watch-PT

The form in (50a) is well-formed fdhe sameaeasons akhare in (44) above: thesecond
syllable is simply left unfooted, to the effect that it does not offendd-¢: (,hi)(;r-e). No
segments need to be deleted.

This brings us tgrevocalic augments igeneral. While, as we justaw, they are
generally retained before singiewels, augment are deletedthen preceding bimoraic
suffixes. Thereason liesagain in the constraint hierarchyok®-o, Vi >> Tauto-@ >>
BIN-@>> PaARsE-0, PARSE-C contained in (47). While i(47), the ranking of RRsSeC vis-
a-vis Rrseo was undetermined, howevehe following showsthat RrRsec dominates
PARSEC:

(51) Foot construction from CV-AUG-VQu-t-att- ‘tell-AUG-PT')

ConD-0 i VP | TAUTO-@ | BIN-@ | PARSEG | PARSEC
((x.) *|
lu-.r-at
) & *|
lu-.r-at
®) * *| *
lu-.<t>at ]
o (x) * *
lu-.<t>at

The logic underlying (51) is this: its is betterd@ate avell-formed foot than to preserve
disturbing consonants. By contrastthére is nowvay tocreate a perfedoot, consonant
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deletion is not required. This is why underparsimg syllable is preferred tanderparsing
the augment in the CV-AUG-\étructuresexemplified by (50). The following tableau
certifies this argument:

(52) Foot construction from CV-AUG-Vh(-t-e ‘be.ableAUG-PT')

ConD-0 : VI | TAUTO-@ | BIN-@ | PARSEG | PARSE-C

(X ) *|*
hi-.r-e '
(%) *| %
hi-.r-e '

0 x) * *
hi-.r-e
) * * *|
hi-.<t>e )
> & K| *
hi-.<t>e '

Another case of prevocalic augmentsaand whenthey follow closed syllable roots:
CVC-AUG-V(C). In this case, augments are retained by a sitodge as in(52): deletion
would not only not improve the ill-formedAUG-V) foot, but wouldevenworsen it, and
(o/en)(;s-u) is more harmonic than degenerate *(,le)(,n-u) (cf. (3a) in the introduction):

(53) len-s-u — (len)-s-u! ‘turn it’, not: *(le-n-u) or *(le)y-u
turn-AUG-3U

Before VCsuffixes, by contrastdeletion is again the means of choice to optinfioms
structure. The result is a CVC-VC pattern that is exactly the triggering environment for pro-
thesis, just as in tableau (30).

(54) N-len-s-att-u-n - n-(len)(gat)t-u-n ‘s/he didn’t turn it'(= (3b))
NEG-turn-AUG-PT-3U-NEG

An alternative option would be to follow the strategy of (52) and simply leaveathe-§-
offending syllable (s-at) unfootedThe reason why this is ledsarmonic than augment
deletion andconsonant prothesibes in the inherent weight of thsuffix. Unlike the
monomoraicsuffix -u in (53), -att hasthe potential to yield a heawyllable. As such, it
attracts stress and therefore requires footing (cf., among many others, Prince Ha#8& or
& Vergnaud1987). Undetthe FLL/PARsE approach to th@rosodic Hierarchydopted in
Section 3, this “Weight-to-Stress Principle” is equivalent a@d®-o,,(-IN-¢), where g,
represents a heavy syllable. Sine&$t-0,, stands to RRse-0 in a relation of specific to
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general, it follows from &ini's Theorem (Prince &molensky 1993)hat Rrseo,, >>
PArRsE0. From tableau (38) in Section 5.1, i.e., from cases Jilg((n-uy) ‘| may hitit’,
we knowthatnot all heavy syllables arstressed. Hence ARSE-0,, (or “WSP”) must be
dominated by otheconstraints. Iteeffects appear indeed only if there isti@ between
Tauto-@ and BN-@, and thissuggestghat RRrRseo,, ranks lowerthan thesetwo con-
straints. The followingableaushowsthat the argument isorrect. Tdfit all relevant con-

straints onto the page, | consider only candidates that stitesfyigher-ranking constraints
Conp-0 andV[g .

(55) Foot construction from CVC-AUG-VQegy-s-att ‘turn-AUG-PT')

TAUTO-@ | BIN-@ | PARSEGQ, | FILL-C-IN-@ | PARSE-0 | PARSE-C

(X.)(X.) *!
len-.s-at-
(x)( X.) *| * *
le. n-<s>-at- '
(x)( X.) *| * o
le. p-<s>-at- '

O (x.) ( x.) * *
len-<s>-.nat-
(x.) *| *
len-.s-at- |
*) *| * * *
le. n-<s>-at- '

The analysis contained itableau(55) solvesthe last part of the puzzle described in the
introduction, illustrated there by the examples in (3).

6. Alternative accounts and comparative issues

Is the complex machinery developed in the preceding necessatiyst Alush, one might
step back and assuntieat protheticonsetsare simply an historicalelic of anerstwhile
generalonset requirement oall morphemes. Indeed, as we sawSection3.2, such a
constraint is still operative in the language as far as word-initial morphemesnasyned.
In this view, onsets would bmserted just in case theyefollowed by a suffixthat still
has an onset requirement. Thus, the minimal difference between morphernais ipaest’

or -hett ‘temporary’ and morphemes lika ‘imperative’ or-u ‘3U" would be that -att,
etc., require a full-fledged onset whia etc. do notEvidencefor such adistinction may
be adduced fronthe fact it parallels tsome extent a distinction between inflectional
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morphemes and morphemes that are elthéral roots, or —speculatively! — grammati-
calizedverbs. Also, it isnot implausible tassumehat the-hak allomorph of the perfect
marker illustrated byai-y-i-y-yhak-cha'we (pl., excl.) have come, too’ {@#0) above has
an onset requirement in analogy toptsst-stopvariant-khak (as intai-»-i-k-khak-cha
‘comedNTR.PERF2p-2-PERFalso’, i.e., ‘you (pl.) have come, too’), and this might
explainwhy perfectforms showgemination. Such an analysisn®re problematic in the
nominal domainThe locative markereC, for instance, triggers prothesigt there is no
evidence that the morpheme eVexd anonset. The morpheméias anempty codaslot,
which is filled with material from the right:

(56) a. khim-eC-khak - khimmekkha ‘the one in the house’
house-LOC-N
b. khim-eC-tok - khimmetto ‘right in the house’

house-LOC-FOC

At any rate, whatever the reailstory of these markeis, ananalysis orthe basis of a
lexically determinedonset requirement isnadequate because it cannot explain why
augments are deleted in the same bimoraic environmerdliwatriggers geminatiom.e.,
before VC-suffixes. If there were an onset requirement in suffixes, one wouldexpect
the opposite sincghe augmentvould satisfythe onset requirement, for example;lu-t-
Catt-u-n — *nlurattun instead of the correébrm n-lu-att-u-n‘s/he didn’ttell him/her’.

So we would need some constraint banriireglexical projection of an empfy-slot after
augments. Yet in whatever way such a constraint is formalized, it would be contradicted by
the fact that augments never block subsequent C-slots from appearairtice cQutrary, it

is the augment that is deleted before consonants:

57 lu-t-phei-t-u - lubhefitu, not: *lureitu
tell-l-AUG-across-NPT-3U

‘S/he will tell him/her over there’

Here, the prosodicaccountproposed irthe precedingsections isclearly morepowerful.
Moreover, all its ingredients are independently motivated and dhalysis makes no
guestionable assumptions about empty syllable slots that would trigger alternations without
ever surfacing themselves.

Another alternative analysis thahe may entertain derivésom Michailovsky’s (1986)
work onsimilar effects in theMaiva-Meva dialect of theclosely related languagembu.
The core idea is that morpheme-final stops must be syllable-final. In Bicd@6a, b)this
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idea was independently developed for Belhare and captured by a syllabo-morphemic align-
ment constraint:

(58) ALIGN-RIGHT (0, M)

The constraint is satisfied by inserting an onset consonarinitial suffixes. This seems
to hold truefor Limbu quite generally (unlikéBelhare, prothetic consonantsre always
voiceless in this language):

(59) huk-¢en - hukken ‘the hand’
hand-ART

According to Michailovsky’s (1986) analysis, the exceptions toahesnot defined by the
shape or nature of suffixes, but by the structure of stems they select. Apart from the regular
‘present’ stem, verbbave a “past” stem ending in a conson@iat must be parsed as an
onset:

(60) a. Present stem: CV(©)
b. Past stem: CV(O).C

In most cases, the second onset consonant is representeduynant phak vs. phak-t
‘fold’), but the stem difference may sometinnest entirely onlexical prespecification of
the syllable breakh@p vs. ha:.p ‘cry, weep). This gives rise to minimal pairs like the

following:

(61) a. “Present Stem” CVC men-haip-¢ —  menhappe ‘Don’t cry!
NEG-cry-IMP
men-phak-¢ - menbhakke ‘Don’t fold it!”
NEG-fold-IMP

b. “Past Stem'CV.C  haip-¢ - haibe! ‘CryV
cry-IMP
phak-t-¢ -  phakte ‘Fold it"
fold-AUG-IMP

Applied to Belhare, this means that suffixes like -a ‘imperative’ or-he ‘past’ take the"Past
Stem”, while the negative past markatt or a VC-root take the “Present Stem”.
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A crucial problem for this approach is that we find the same difference between gemina-
ting and non-geminating affixes at other than stesandaries While the relevantases
happen to lack from the available Maivleva dialectdata,anotherdialectof Limbu, Phed™
appe (van Driem 1987), showsthat CVC inflectionalmorphemes do not always trigger
gemination, i.e., that they behave sometimes like the “Past Stem’bin {8iis isthe case
with the reflexive markersiy before-i ‘1st or 2nd persoplural’ (62a), whichcontrasts
with forms like (62b), where-i: ‘interrogative’ triggers gemination just as it does after
closed stem syllables (62c).

(62) a. lke-ni-sin-i. - kenisini "You saw each other.” (van Driem 1987: 384)
2-see-REFL-2p
b. ke-kho:s-u-m-i:? - kegho:summi: ‘Did you find it?’ (op.cit. 143)
2-find-3U-2pA-Q
C. ke-sira-than-i:? — kesiradhanni:? ‘Do you like it?” (op.cit. 144)
2-pleasure-come.up-Q

In Belhare, the situation is similar: the perfect markek triggers gemination oinflectio-
nal affixes asn tai-»-i-y-7"ak-cha‘We (pl., excl.) have come totom (40) while, as the
same form attests, the plural marker -i does not, just as its cognate in the Phedappe Limbu
form (62a).

These descriptive obstacles result from the fact that the analysis misses the generalization
that it is exactlythose suffixeghatresist prothesithat consist of a vowel onlyi.e., that
aremonomoraicSuch a transsyllabic restrictiotnowever,makessense only oithe foot
level, where moras are counted byuTo-@ and Bn-@. Notice that the exceptional set is not
semantically defined — certainly not by the notion “past”. Even in #M&eva Limbu, the
label “PastStem” ¢heme du pas$éras noclear-cut semantibasis — including, as it
does, the affirmative, but ntfte negative imperativé&rom a prosodig@oint of view, the
problem is that in Mai&+Meva Limbu (but not in Belhare) nall monomoraic morphemes
belong to the exceptionakt, i.e.,there are V-only morphemdisat do trigger gemination
(61a). However, “les examples sont rares, et different d’'un dialezitee” (Michailovsky
1986: 202). In fact, it seems that the odllgar case ise in the negative imperative. Apart
from this, there is the interrogative suffix -i and, restricted to the nominal domain, the

vocative ending -e:

(63) a. Kku-met-i - kumetti? ‘His wife?’
3POSS-wife-Q
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b. a-cum-e - ajumme! ‘Oh my friend!
1POSS-friend-VOC

There is evidence, however, that both these suffixes are underlyingly bimoraic, or were
bimoraic historically: in contrast to Belhare, Limbu has distinctive vowel length, but closed
/e/ is always long. The interrogative marker -i: is long, too, in the Phedappe dialect (cf. (62)
above). The imperative marker may also have had a bimoraic origin since Phedappe has -&?
instead of -¢ (but note that it is uncertain whether a final glottal stop contributes weight).

Michailovsky (1986: 194) notes that in the dialects studied by him, length is neutralized
in word-final position. Thus, it is not implausible to assume that underlyingly, all exceptio-
nal suffixes are bimoraic. If this is the case, gemination in Limbu would derive from the
same prosodic structures as in Belhare. The historical scenario would be that some bimoraic
suffixes lost weight in the surface but were lexically specified as ‘still counts asheavy’. It
is natural toassumehat the mordrequent and lessarked affirmative imperativehould
have gone a step further than its negative counterpartampletelylose all weight rele-
vance.

Some additional plausibility for such a scenario comes from a parallel development in
Belhare. In fast speech, there is a strong tendency to open word-final syllables, for
example, dabheinstead of dabhek'sickle’. With many grammaticainorphemes, this has
become a regular alternation so that in word-final postyark ‘non-past’ appears ayu,
or -kett ‘inceptive’, after deletion of extrasyllabig, as-ke. Foot parsing andtress
assignment is not affected by this reduction:

(64) a. khat-kett-i - (‘khat)(ket)ti ‘we (incl.) are off’
go-INC-1p
b. khat-kett - ('khat)(ke) ‘s/he is off’
go-INC

Indeed, word-final reduction does not affect prothesis either. As we saw iand6),
respectivelythe nominalizerhak and thelocative marker-eC trigger prothesidike any
other bimoraic suffix. In word-final positiorthesesuffixesare realizedvithout thecoda,
yet the original coda still counts for prothesis as much as for stress assignment:

(65) a. tai-n-i-n-hak - (‘khai)nin(gha), not: * ('khai)( nigha)
come-INTR.PERF-1p-EXCL-PERF
b. khim-eC —  ('’khim)(me), not: *('khime)

house-LOC
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Whether a parallel analysis applies to exceptional suffixes in Limbu can only be answe-
red by a thorough study of Limbu historical prosody. It is also possible that the exceptional
suffixes are exceptional not because of underlying moraicity but for prosodic reasons of
quite a different brand: it does not look accidental that they all mark special speech-acts (in-
terrogative, vocative, imperative), whence there may be intonational top-down effects as

well.

7. Conclusions

The puzzle introduced in the beginning of this paper is solved by the following hierarchy of
constraints, which is arranged top-down:

(66) CoNnTCoL, INITX, CoNnD-0O, FILL -, FiLL-C-IN-O
Vig
TuTOo-@
BIN-@
PARSE-0,-IN-@(a.k.a. ‘WSP’)
FiLL-C-IN-@
PARSE-O-IN-

/\

ONSET PARSE-C-IN-O
FILL-C-IN-W

While most of these constraingse already extensively motivated in the literature, the
Belhare findings lend new support to Crowhurst's (1994¢cently introduced Auto-
MORPHEMIC FOOT (‘TAuTO-@) constraint thatproscribesfeet crossing morphemeboun-

daries. This constraint triggers either prothesis of a consonant or underparsing of syllables.
The choice isgoverned bythe possibleplaces ofprothesis inthe Prosodic Hierarchy.

Unlike prespecified segments, prothetic consonants do not need to adjoin to a syllable node
because they contain no features in neeprasodic licensing. This allowhiem to adjoin
directly to the next highelevel, the foot. FALL-C-N-@ ranks lowerthan Tauto-¢@ and
therefore we geprothesis wheneveahere isenoughmaterial tobuild anew foot, that is,

with bimoraic suffixes. EL-C-IN-0, which proscribes empty onsets in syllableswever,

is undominated. Therefore, no prothesis is found whemmaterial isufficient onlyfor a
syllable, that is, with monomoraicsuffixes. Instead ofprothesis, underparsing is the
strategythat is applied irthis case.The final type of kEL-C constraints is IE -C-IN-.
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This constraint ranks lower than everserin (66), which explainswhy Belhare requires
glottal stop prothesisvord-initially but not word-mediallyCrucial for this analysis is the
assumptiorthat theProsodic Hierarchy is naigid but thatits layering is the result of
violable RLL and RARsE constraints in the spirit of [t6 & Mester (1992) and Spaelti (1994).

Another important conclusion from the analysis offered in this pagbaighe Belhare
datastrongly confirmthe Principle ofMetrical Coherencegoroposed byDresher &Lahiri
(1991): the moraic trochee template that underlies the Bedhass systerexplains at the
sametime consonant prothesis amdigment deletion — phenomena thetuld otherwise
appear to be unrelated and difficult to accdont By the samdoken,these findings are
strong support tethe core idea oProsodic Morphology, to witthat morphologicalpro-
cesses have access to prosodic information throughout a language.
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Notes

Research on Belhare was sponsored, at various stages,gutsehe Forschungsgemeinschtfe Max-
Planck-Gesellschafzur Férderung deWissenschaftenthe University of Mainz,and the Schweizeri-
scherNationalfonds The data discussed hesere analyzedifferently, but ultimately without success, in

my dissertation (Bickel 1996a: 56 — 73). | am mimdebted to LarryHyman for helpful discussions and

for highly valuable comments on an earlier draft. Thanks also go to Sabine Stoll for discussing the analysis
with me time and again and to Lance Reemtsma for helpful remarks on English style. taunsefalone
responsible for all remaining mistakes and misconceptions.

1N’ is an underspecifiethasality feature realized as syllabic nasal odockedonto aprecedingcodaslot.
The following abbreviationsre used inmorpheme glosses: Aactor’, ART ‘article’, AUG ‘augment’,
BENEF ‘benefactive’ EXCL ‘exclusive’, FOC ‘focus’, INC ‘inceptive aspect’, INF ‘infinitive (citation
form)’, IMP ‘imperative’, INTR ‘intransitive’, LOC ‘locative’, N ‘nominalizer’, NEGnegative’, NPT
‘non-past’, p ‘plural’, PERF ‘perfect’, POSS ‘possessive’, PT ‘past’, Question’, TEMP ‘temporary
aspect’, U'undergoer’. 1use lower-case Greelketters to symbolizegprosodic {1 ‘mora’, o ‘syllable’, ¢
‘foot’, w ‘word’) and capital Greekletters for morphological constituentM (‘morpheme’, > ‘stem’, A
‘lexical word’, but for ‘root’). L andH represent light and heawyllables, respectively. In metricgtids,
head moras are represented by ‘x’, other moras by dots (following Hayes 1995: 39).

2 For typographicatonvenience, | represent breathiness by a super8ciiptthe practical Roman and
devauagar? orthographies, voicing is written irrespective of its distinctiveness. The voice correlation of
aspirates is exceptionally distinctive in [takhumbit] ‘shawl’ and [somphorok] ‘lung’.

3 An explicit account for this observation, which is fully in line witbronal peculiarities in mangther
languages around the globe, must be left to another essay. The cbopnal also special phonetically in
that it has a secondary glottal constriction before /I/, eygtlabu/: [haf"labu] ‘banana’. A further special
aspect of /t/ is that it dissimilates to a glottal stop before a coronal glidekfeadriuk ‘go-NPT" - khat-
yuk - ['kha"yu] ‘s/he goes’ (on glide formation, see the discussion of example (32) in Section 5.1).

* Here is the complete list from a dictionary with about 1000 entBiEkel 1997): co'congi ‘star’, i'tiikha
‘(very) small’, khi'rizwa ‘cricket’, u'choiiat ‘new’, u'si?wa(t) ‘dry firewood’, wa'rey ‘in the future’, wa'rem-
ba ‘tomorrow’, ya'ha?wa ‘rice paddy’. It is possible th&'V? derives historically from a bimoraic syllable,
although nowadays the glottal stop does not contribute weight anymore (see below). The odd &, 0, pattern
oni'titi ‘as small as’ is in minimal opposition witiiti ‘very small’. This is the only case where stress is
contrastive inBelhare. Thesavords involving the notion of ‘small’, including'tiikha, seem to be
borrowings from Nepaleéti (< yati) ‘this much’ or Maithili etak ‘id.’, which aretypically usedfor small
amounts. The native root for ‘small’ &i-, which is also used frequently.

® FooTFoRM always requires moraic trochees. This is not repeated in the tableaux.

® See Itd (1990) for the general idea of prosodically driven segment insertion.

"1 concentrate here and in the following on the negative past morptatrigecauseynlike suffixed VC-
roots, it is semantically compatible with &llerb) roots. Since theecondt/ is always syllabifiedwith
subsequent morphemes | leave it oupinsodifiedrepresentations as much as the syllabic nasal which is
prefixed to the prosodic word (cf. (8)) and thus ignored by foot and stress structure.

8 The generalized version is fully compatible with Crowhurst’s (1994) data. Crucial test cases like CV-C or
CVC-V are lacking, though.

° There is one exceptiona-m‘let’s eat it’, but this form is completelyregular in other respect®o. It
derivesfrom ca-u-m‘eat-3U-1pA’ with an otherwisainattested pattern of vowebalescence (see Bickel
1996: 63)
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