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Abstract
This paper argues that syllables may be divided by feet, based on an analysis of Banawa,
an Arawan language of the Brazilian Amazon. This result is important for phonological
theory because it improves our understanding of the variable roles of syllables and moras in
the phonological systems of individual languages and because it underscores the urgent
need for more fieldwork on the prosody of the world’s languages. Available data on the
prosodic systems of the world’s nearly 7000 languages lags so far behind the data available
on other aspects of grammar that it seems premature to base predictions concerning
prosodies on poorly informed notions of rarity or markedness in prosodic structures.



Syllable Integrity

1. Introductior

The purpose of thigaper is to argue thayllables may be divided between separate
prosodic feet, based omiatafrom Banawa, arendangered language of the Brazilian
Amazon. To state the problem in more technjaegon, the claim is thaByllable Integrity

is not a universally inviolableonstraint.Syllable Integrity refers tahe widely accepted
notion that syllables may not be divided into separate feet, i.e. that foot bouncizyiest

fall between syllabldboundarieg. For example, Haye$§1995, 49) argueshat syllable
integrity is an inviolable constraint afniversal GrammafUG) because feet aralways
built directly on syllables, never directly on subsyllabiats, e.g.moras (cf.also Blevins
1995). Thereforethere is noway for feet to be so constructabdat they violate syllable
integrity2 In Optimality Theory (OT; Prince & Smolensky 1993), it is assumed that feet are
so defined withirthe Gen(erate) functiorthat theirboundaries nevemll within syllables.

On the othehand,there ardinguists whoreject syllablentegrity, most notablyHalle &
Vergnaud(1987, ppl8ff).Halle & Vergnaud (HV) arguéhat feet may be built either on
syllables or onmoras. When they are built onimoras then theymay violate syllable
integrity.

These positions seem to be at oncesivong and toaveak, although the H\position is

closest to being correcthe prohibitions against violations of syllable integrdye too

strong because, asatgue in thispaper,syllable integrity can be violatebut does not
usually seem to be) crosslinguistically. The HV position may be too weak becatfsesit

no explanation as to why syllable integrity seems to be so rdne ilmnguages studied to

date? The research results reported here are important for phonological fiveargouple

of reasons. First, they show that syllables and moras may play separate roles in a language.
Prosodic structure thus appears less as a trivial result of the construction of larger units out
of smaller units and more as a rich domain of interconnected but nonautomatic relationships
between independently required elemeftscond,they underscor¢he urgent need for

more fieldwork onthe prosody ofthe world’s languagesAvailable data on th@rosodic
systems of the world’s nearly 7000 languages lags so far behind theveéable on other
aspects of grammdhat it seems premature to base predictions on wéuator cannot be

done in prosodic systems dhinformed notions of rarity or markedness in prosodic
structures. This is not to say that it is wrong to make predictions #imutlationships we
expect to find in futureesearchmerely thatfrequency of occurrence and rarity ought not

to count heavily in the formulation of those predictions.

This paper is relatively atheoretic. Although | tsens ofOT, the primary contribution is

to phonological knowledge, rather than theory per se, although the implication for theory is
significant - because syllables may be dividedd®t in some languages but nothers,

then Syllable Integrity must be interpreted/edable constraint of UG (or, alternatively, as
aparamete). The discussion is organized as follows: First, | argu¢ghi®rexistence of CV

and CVV syllables and against V syllables in Banawa, including new data recently collected
in the field on hypocoristic forms. Next, | review the basic properties of Basiaess, as
originally analyzed in Buller, Buller, & Everett (199BBE). This sectionshowsthat foot
boundaries fall within syllables, thus violating syllable integrity.

2. Syllable structure in Banawa
My task in this section is twofold. First, | must argue against V syllabl&ammawa.This

is because if it had ®yllables,then we couldsay that feet are built oVs, rather than
moras and that, therefore, mmlations of syllable integritpccur. Second, | musrgue



for the existence of CVV syllables, since it is in this syllable tyya¢ weobservesyllable
integrity violations (incidentally, arguments for CV syllables are also given).

2.1. Phonotactics

The first source oévidencefor syllable structure in Banawa comes from phonotactics. In
Banawa there are no sequences of more than two adjacent vowels. So, for exangde,
like the hypothetical examples in (1) and (2) are not observed:

(1) a.*paeaba

b. pae a ba
\/ | V
o ? o

(2) a.*fuauni, etc.

b. fua u ni
\/l | V
o ? o

This fact is predicted without further comment if the language lackgllgbles, ashown

in the hypothetical parses in (1b) af&b). However, if it doefiave Vsyllables,then we
must also add a stipulation tioe effect that \&yllables caronly follow CV syllables. It
might be arguedhat such astipulationfollows from anindependent principlee.g. an
intersyllabic sonority restriction. Howeversince sonority isgenerally understood as a
syllable-internal principle, this analysisould not beentirely satisfactory. No such
complicationarises undethe ‘no V-syllable’ hypothesisBut the case against V-syllables
does not rest exclusively on phonotactics. Let's consider a second set of priuvlémes
V-syllable hypothesis.

2.2 Alignment

A problem for the hypothesis that V-syllables are part of Banawa prosodic sticmtues,
paradoxically at firsglance, fromthe behavior of word-initiaowels?> Considerwords
like those in(3) (cf. also Ladefoged, Ladefoged, Bverett1997 forphonetic analysis of
Banawa consonants, vowels, and stress):

3) a.enémedechild’
b. enéki‘middle’
c. abébiri‘gnat’
d. abariko ‘moon’
e.ukumu‘parasite’
f. uwaribisei‘'one more (masc. ad,.)’

Onemust ask aleast thefollowing questions abouthe examples irf3). First, why are
word-initial vowels neverstressedexcept in bimoraiavords, aspointed out in BBE and
3.1. below)? Second, why is maore than one vowedermitted in word-initial positior??
Third, how are Vs allowed in word-initial position at all if no V syllables are allowed in the
language? Thanswer tahe finalquestion is simple and leads to answer tothe first:
initial Vs arefound inthe input. Since there are no $yllables,these word-initial Vs are
anomalies. They may result from some yet unknown historical development (or some other
reason), but they are anomalies for the synchronic phonology nonetfiglegfionology
must somehow accommodate itseltthem. BBEargue thathis accommodation takes the
form of extrametricality(which targets a peripheral constituent and places it outside of
metrical structure at the relevatdvel(s)), i.e.that word-initialvowelsare invisible to the



metrical structure and hence avoid a violation of syllafiieicture. InEverett1996, it is
argued that these vowels are outside the prosodic word, because prosodialigronadith
syllables. Thusword-initial vowels are notstressedbecause they are not well-formed
syllables and are therefore omitted from the prosodic word. It remains to saheudyare
no word-initial two vowel sequences. In BBEhis results from extrametricality. Two
vowels could not be extrametrical because they daot form a constituent and
extrametricality targets constituents. Therefore, the noninitial member tirdh@r more)
word-initial vowels would not be extrametrical. But if it is rottrametrical itwould have
to be assigned to a syllabMithout anonset, however, it woulgroduce a violation of
syllable structure, renderinthe word ungrammatical. In an O&pproachthe absence of
words beginning with vowel sequences is due tal@mmentconstraint, namelythat the
lexical word should align with the prosodic word (Eferett1996 for details). The point

is clear in eitheapproach, howeveword-initial vowels are unstressedecause they are
not parsed by feet. Thigilure to beparsed byfeet follows straightforwardly under the
assumptionthat they arenot well-formed syllablesOther accounts of thisfact are
imaginable, but less plausible than the assumption that V-syllables do not exist in Banawa.

2.3. Hypocoristics

Polysyllabic names in Banawa also have bisyllabic, hypocofatins. However, aaame
which is lesghan three syllables in lengttas nospecial hypocoristidorm. As the data
below show, this phenomenaannot be stated in terms of moras or V-syllables but only
in terms of CV and CVV syllables. Consider the names in (93)-(96). The a. fiventhe

full form, the b. forms the hypocoristic forms:



Long Form Hypocoristic Form
(7) a.Sabatdo  vs. b.Batad (long form from Portuguesgabatad
(8) a.Hoébetd  vs. b.Béto(long form from PortuguedRobertg
9 a.Atideké  vs. b.Déka®
(10) a.Solimao vs. b.Rimao(long form from Portugues®olimaq
(11) a.Téresina vs. b.Sina
(12) a.Toefi VS. b. N/A (cf. *Efi)

The crucialobservation in these examples tlgat hypocoristic forms in Banawa are
bisyllabic not bimoraic Thus, the nameSabataocorresponds tdBatag not *Tao.
Although Taois bimoraic andhus satisfiegshe word minimality constraintdiscussed in
section 3.1 below, it is not a possible hypocoristic form because it is monosyllabic (CVV).
Again, however, there is nothing ill-formed about this form per se. For example, (97) is an
actual Banawa name:

(13) Nao‘woman’s name’

The nameéNaois bimoraic, not bisyllabic. ButTaois not a possible hypocoristiorm, in
spite of the fact thahonhypocoristic hamesan be monosyllabi¢e.g. (13)), because
hypocoristic formsarebased on syllablic rather thamoraic structure.The forms in (7)-
(12) are also interesting because they illustrate tl@¥\A sequence is monosyllabic rather
than bisyllabic. If there were V syllables, we woolace again be atlass toaccount for
the failure ofSabataato shorten tarao, rather than grammaticBlatao (syllabified in this
hypothetical case ds.0).

The failure of the name€oefiin (12) to have a hypocoristic form is especially interesting in
this regard. Thidailure is not due to the absencewbrds with the sameshape,since
words with an initial vowel do occur:

(14) Ife ‘man’s name’

The problem with Efi in (12b) is that it is not an acceptable hypocoristic form because it is
not bisyllabic (although théorm itself is grammatical even in commamouns, e.g.efe
‘leaf’). Of course, thisexplanation cruciallassumeshat CvVV (but not V) is a possible
syllable in Banawa. If V were a syllable, we would have no explantirotne absence of

the form in (12b). Onthe otherhand, one might arguehat hypocoristic forms must be
consonant initial, thus ruling ou€fi by an alternativeoute. Howeverthis suggestion is

not what is wanted here, because it is superfluous. We need the bisyllabic constéent to
out consonant-initial forms lik&Tao. This very same constraint will alstiminate the V-
initial forms like *Efi. Therefore, nothing is gained by additg hypothesizedonsonant-
initial constraint. The stress patterns in (7)-(12) also show that the presence or absence of a
hypocoristic forms is not due &tressplacement, since theords donot differ in any
signficantway in this regard(cf. LLE for further argumentation andliscussion of
Banawa’s otherwise unremarkable stress pattern.) Banawa thus offersestcergethat

the constraint in (15) must be stated in terms of CV and CVV syllables:

(15) HrrpocorisTICCONSTRAINT. A hypocoristic form is bisyllabic.

We can only account for hypocoristic forms in Banawa if we asshatehe language has
CVV (and CV) syllables, but not V syllablesAlternative accounts which avoid this
implication are not able to account for all the hypocoristic data. For example, one could not
simply write a rule such as ‘remove the first syllable oftihse to fornthe hypocoristic’,
because thisvould fail to accountfor (9), (11), and (12).Therefore hypocoristic forms



support both (ithe necessity of the syllable in analyzing Bangs@sodyand (i) the
CVICVV analysis proposed above, as opposed to the alternative V/CV analysis.

2.4. Conclusion

Let’'s sum up the evidence against V-syllables in Banawa:
(16) Against V-syllables:
a. There are no vowel sequences longer than two vowels
b. Word-initial vowels are notstressed (becaugkey fall outside theprosodic
structure of the word, i.e. the prosodic structure above the mora).

¢ Hypocoristics cannot be explained if the language has V syllables.

We havethus establishethat Banawa has CV an@VV syllables, but no V syllables. It
remains toshow that CVV syllables can be split biget. To do this, wenust understand
the role of the mora in Banawa prosody.

3. Moras and Syllable Integrity

The mora is a crucial component of Bangsénology. Itssignificance is seeaspecially
in a constraint on minimal word size and in foot construction. We begin with miniardl
size.

3.1. Word Minimality

As argued in BBEp290ff), Banawa prohibitsvords of lessghantwo moras.This is
restated here as the constraint in (17):

(17) Word Minimality (WbMIN): Words are minimally bimoraic (W2 py).

There are three masrguments fo(17). Thefirst is negative. As BBBbserve Banawa
lacks monomoraic words (*=unattested):

(18) *bi, *ka, *mu, etc.

According to BBE, positive evidence is most clearly seen infasts: (i) the restriction of
geminate orlong vowels tobimoraic words, (19),and (ii) thefact that the prohibition
against stressing word-initial vowels is systematically violated in bimoraic words, (20):

(19)faa ‘water’; daa‘the’; bii ‘fan’; blu‘beat’; hda‘also’. (cf. *faahg *baadi etc.}?
(20) aba‘fish’; awa‘wood’; tidei‘l spear®® (cf. udéibunal fish-spear’ vs. fideibuni.

The analysis of (19) proposed by BBEthstlong vowelsare required t@atisfy WOMIN,
which outranks a constraint agaiasljacentvowels of identical sonority (cf.the starred
hypothetical forms ir{19)). The analysis of (20) proposed in BBE tisat the word-initial
vowels cannot remain outside th@osodic word ifthat would result in aviolation of
WDMIN (i.e. if this wouldleave theword with lessthantwo moras). Athird kind of
evidence (closely related to the evidence in (19)) for word-minimality is seen inyped
Verb roots to whichnflectional morphologycan attach directly can be monomorg@mce
they will never surface in thigiay, given that at leassome inflection is obligatory in
Banawd). However, verbs whidake an auxiliarymust be at least bimoraic, since
inflection must appear on the auxiliary, not the verb directly. This mbansheverb root
will correspond to an independent phonologiealrd and so will need to satisfy bWAIN.



Moreover, long vowelsare only found in theselatter verbs, i.e.those whichtake an
auxiliary verb*

(21) soo‘lay’; saa‘let go of’; sii ‘dip out’; etc.

3.2.Stress Placement and Syllable Integrity
3.2.1. Stress Placement

As originally described in BBE, Banawa stresses every other mora from left-to-right within
the word, skipping word-initial vowels in words with mdrantwo syllables.The words
in (23) illustrate the basic stress rule (see also LLE):

(23) a.suiri ‘penis’
b.warabu‘ear’
c. wanakari‘spider’
d. yifuya'fire’
e.uwaria‘one’
f. awi ‘cry’
g.uwia‘go out (as a fire)’
h.kdwarise  -irafter (masc.)’
rafter -masc.
i. dabikari‘bee’



3.2.2. Syllable Integrity

The stress pattern described above leads to violations of syllable integrity, as @®n in
(27) (see BBE and Everett (1996) for fuller argumentation for that stress pattern;. where
syllable boundary and () = foot boundary; relevant portions are marked in bold):

(24) a. sayie ‘sound out’
b. (.sa.yi)(e.)
V \V

o) o)

(25) a. kérewéduama ‘turn end over end’
b. (.ke.re.)(.we.du)(a.ma)
VV VV/V

0] o) o) (0] o)

(26) a. tikadamué ‘you forget’
b. (.ti.ka.)(.da.mu)(e.)
VV VV/

c O o) o)

(27) a. dihia ‘to catch’
b. (.di.hi)(a.)
VV/
o o

There are no morpheme boundaries at the relevant syllable boundaries, so we cannot escape
the implications of these examples Isaying that the ‘violated’ syllables are
heteromorphemic. The conclusieachviolations of syllable integrity force on us tisat

syllable integrity is not an inviolableniversal. e.gbuilt into OT’'s GNerate function or

deriving from the fact that feet are obligatorily built on syllables (as in 1td6 & Mest682

‘strict layering’ hypothesiscf. also Hayesl995), but ratherthat syllable integrity is a
violable constraint, outranked byaRse 1 (which requiresall moras to appear ifeet) in

Banawa. Consider the OT tableau in (28), where the optifhalafse ighe one inwhich
all moras are footed, even when this violates Syllable Integrity.

(28) Tableau (* = head of foat:= syllable boundary)

PARSHL >> SvLLl NT

* * * *

F(ke.re.)(.we.du)(a.ma.)

* * * * *%|

(ke.re.)(\we.).dua.(ma)
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4. Conclusion

This paper has shown that syllables can be divided between different prestdis new

type of evidence collected in receigldwork, expressed iterms of the MPoCORISITIC
ConNsTRAINT (Which requires that short forms of proper names be bisyllabic), in addition to
the atonicity of word-initial vowels and phonotactics, forces this conclubiesleads to a
reconsideration of the nature of the relationship between diffpresbdic levels. It also
suggests that our knowledge of prosody in the world’s languages is not sufficient to build a
theory around what is ‘rare’ or ‘unattested’. Arguments for phonological theorycorast
from other considerations. Nevertheless, Hayes (1995, d@i#fes a convincing cadieat
Syllable Integrity is respected in variolasguagesThe conclusion forcedpon us, then,

is that Syllable Integrity is a constraint 0iG, ranked highly in some languages (those
which do not violate it) and lower in other languates.
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approximately seventy people near the Kiti&/Banawa river in the state of Amazonas, Brazil. It
is a member of the Arawan language family, which also includes Suruwaha, Paumari, Kulina,
Deni, Yarawara, and Yamamadi, cf. Ever@®95hb) for anoverview ofthe prosodic systems

of all the known Arawan languages.

? For instance, the feet in (i) violate syllable integrity, but the feet in (ii) do not (where . =
syllable boundary and () = foot):

() (R ()
(i) (Hpp)(ups)

® Hayes claimsfor instance, that ‘Following earlier work ..., | adopt thiew that in stress
languages, the stress-bearing unit is the syllable.” (Hayes 1995, 49)

If this view is correct, then, as Hayes argues, we expect that languages will not allow syllables
to be divided between feet. This is so because stress is determined by foot structure. If only
syllables can bear stress, then the immediate constituents of feet can only be syllables, never
moras.

* Of course, HV might turn out to be correct, i.e. it could turn out to be the case that syllable
integrity is commonly violated, as we see more data.

® ‘Paradoxically, because these would usually strike the fieldworker as evidence for V-
syllables, under the average fieldworker's assumption that segments do not appear outside of
syllables.

® So, for example, words like those in (i) are not found:

(i) *aiba, *eupi, *aeisy etc.

" One might ask why unsyllabifiedowelsare not simply deleted. The answer within OT is
that some ORRESPONDENCE(cf. McCarthy & Prince 1995) constraint must be ranked so as to
prevent this deletion. The relevant constraints are:

Q) M ax 10: Every segment of the input has a correspondent in the output.
(i) DEPIO: Every segment of the output has a correspondent in the input.

Consider the Tableau in (iv) and the treatment of word-initial, unsyllabifeeels (where <>
= deleted):

(iii) ufaboné‘l will drink.’

(iv) Tableau

MAX 10>> PARSHL >> DEPIO

[<u>[(fabo)(ne)]| ¥

F|u[(fabo)(ne)]| *
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Therefore, any deletion rule will fatally violateAM 1O, effectively barring deletion foword-
initial vowels.

® For example, one could simply say that the prosodic word prefers tovétiya consonant.

If this were true, there would be no need to appeal to the lack of V-syllables to account for
the lack of stress on word-initial Vs. However, while it is quite natural to state t{hatsadic

unit, the prosodic word, must align with another prosodic unit, e.g. a syllable, it is difficult to
see what the intuitive basisight be for saying that prosodic words like to aligith
consonants. The role of consonants in the alignment process is surely derived frorol¢heir

in the syllable, i.e. as onset.

° For the sake of illustration here, | have shown the form of the hypocoristic that would be
found in connected text, rather than the vocative form found in isolation. The isolated
vocative forms are stressed by iambic feet (and stress goes on the most sonorant vowel of the
syllable in the vocative forms):

() Vocative forms:Bataqg Betg Dekg Rimag Sina
I do not know why there is an [a] in the shortened form in this word.

* Also relevant is the fact that all adjacent vowels have different sonority values - except in
bimoraic words; cf. (19) and discussion preceding it in the next section. These facts are
predicted if adjacent vowels are tautosyllabic within CVV syllables, subject to syllable-internal
sonority sequencing restrictions; cf. Zec 1988 and Everett 1996.

? There are exceptions to this generalization. Some of these exceptions (about a dozen words
in all) are interjections, e.geee an agreement particle. Others are the resulcarfsonant
deletion inmorphophonemic combination&ut one or two appear to have msynchronic
explanation at all. The most obvious examplebdaama ‘catfish’. This derives historically

from bahama(and in factstill has thisform in most other Arawan languages). Tlgtthe
intervocalic/h/ has beerdropped.But since the word is orphologically simple, so far as |

can tell, it should have been shortened hama Indeed some speakers alternate between
baamaandbamain their pronunciation.However, atthis point | have no satisfyingccount

of this word.

® The masculine suffix-i} - in words likeudsd - ‘I spear’ is never stressed when word-final.
“ Interestingly, as shown in Everett (1996) these facts also mean that although Beetiva
are normally bimoraic, we cannot deriveDMIN from minimum foot size, becauseBanawa
allows monomoraic, degenerate feet, yet prohibits monomoraic words.

> Alternatively, one could propose the inherently less interesting idea that it is present in some
languages but absent in others.



