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1 Introduction

First, a brief introduction to Kamaiurá:
• Kamaiurá is a Tupi–Guarani language spoken in the Upper Xingu region of Brazil by around
300 people (Seki 2000:31).

• Previouswork includes Sälzer (1976), Everett & Seki (1985), Seki (1982, 1983, 1987, 1990, 1997,
2008, 2014), Camargo (2008), Camacho (2010), Kamaiurá (2012), Seki & Nevins (2013).

• Additionally, Seki (2000) is a detailed 500-page grammar of the language.
• Kamaiurá has fourteen consonant phonemes:

Labial Dental Alveolar Palatal Velar Glottal
Nasal m n̪ ŋ
Stop p t ̪ k kʷ ʔ

Affricate ts
Fricative h hʷ
Approx. ɾ j w

Table 1: Kamaiurá consonant phonemes

• And twelve vowel phonemes, six oral and six nasal:
Front Back

High i ĩ ɨ ɨ ̃ u ũ
Mid e ẽ o õ
Low a ã

Table 2: Kamaiurá vowel phonemes

• However, underlying nasal vowels are restricted in their distribution to root-final syllables
(Seki 2000:418).

• The approximants /ɾ w j/ are nasalised in nasal environments and are realised as [ɾ ̃ w̃ ɲ]
respectively (Seki 2000:412f).

• Stress is not contrastive and reliably falls on the final syllable (Seki 2000:419).1
*I would like to thank Yuni Kim for supervision; my fellow denizens of the University of Manchester Phonetics

Lab for intellectual and moral support; the audience at the poster session at the 25th Manchester Phonology
Meeting. Naturally, the errors and deficiencies that remain are my own.
1Additionally, prefixes and proclitics are atonic, certain suffixes are also atonic but others are tonic.

1

http://tiny.cc/sjn
mailto:stephen.nichols@manchester.ac.uk
www.lel.ed.ac.uk/mfm/25mfm.html
www.lel.ed.ac.uk/mfm/25mfm.html


Nasal harmony in Kamaiurá: Syllabification and spreading 2

• Syllables may have the shape (C)V(C), with codas only being permitted word-finally, but not
/kʷ ʔ ts h hʷ ɾ/ (Seki 2000:419f).

• Glottal prothesis: following a pause words beginningwith a vowel acquire a prothetic glottal
consonant. This is most often [h] but may also surface as [ʔ] before /ɨ a/.

• This is incidental2 when it comes to nasal spreading (Seki 2000:417f) but I note this as it crops
up in the transcribed examples below.

• Seki (2000) describes and provides examples of nasal harmony but does not develop a the-
oretical analysis.

This presentation:

• Using data taken from Seki (2000), I discuss the variety of nasal harmony encountered in
Kamaiurá.

• First I present somedata and adescription thereof: regressive spreading fromanasal nucleus
or coda which propagates throughout the word unless an opaque segment, namely a plosive
or affricate, is met; nasal onsets cannot initiate spreading.

• I consider how one might analyse such a pattern in an Optimality-Theoretic framework:

– Firstly, I consider howwork on nasal harmony using alignment and feature co-occurrence
constraints might be applied to Kamaiurá.

– And find this wanting, specifically with regard to the behaviour of onsets.
– Then consider what licensing constraints might be able bring to this.
– Find this an improvement but still far from perfect.
– I will then discuss some of the remaining problems.

• Finally, I present a summary and some conclusions.

Some disclaimers:

• As the data are taken exclusively from Seki’s (2000) grammar and not from recordings, no
acoustic or articulatory information is available.

• Nasal spreading is most consistently transcribed in the grammar when discussing nasality
itself and Seki does provide a consistent description of the behaviour of nasal spreading.

• If it turned out not to be true for Kamaiurá, this is still a possible instantiation of nasal har-
mony which presents analytical challenges that merit attention.

2Despite the potential link between nasality and glottality (see Matisoff 1975 et seq.).
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2 The data and the pattern

(1) Underlying nasal vowels spread nasality:

/meˈjũ/ [mẽˈɲũ] ‘beiju’
/kaˈwĩ/ [kãˈw̃ĩ] ‘mingau’
/kuˈjã/ [kũˈɲã] ‘mulher’
/n̪ɨˈwã/ [n̪ɨ ̃̍ w̃ã] ‘sobrinho (voc.)’
/jaˈʔẽ/ [ɲãˈʔẽ] ‘panela’
/haˈʔɨj̃/ [hãˈʔɨɲ̃] ‘semente dele’
/ojaˈrõ/ [õɲãˈɾõ̃] ‘está bravo (o animal)’
/jũ/ [ɲũ] ‘campo’
/weˈʔɨj̃/ [w̃ẽˈʔɨɲ̃] ‘ele coça’
/iʔaˈɾõ/ [hĩʔãˈɾõ̃] ‘é gostoso’
/iʔiˈɾũ/ [ĩʔĩˈɾũ̃] ‘marido dela’

(2) Coda nasals spread nasality regressively:

/aˈjan̪/ [ãˈɲãn̪] ‘eu corro’
/aˈkaŋ/ [aˈkãŋ] ‘cabeça’
/ajeˈʔeŋ/ [hãɲẽˈʔẽŋ] ‘eu falo’
/iˈpeŋ/ [iˈpẽŋ] ‘sobrinho dele’
/am/ [ãm] ‘aqui’
/ojeˈwun̪/ [hõɲẽˈw̃ũn̪] ‘ele cospe’
/tu̪paˈham/ [tu̪pãˈhãm] ‘corda’
/aiˈkaŋ/ [aiˈkãŋ] ‘peixe-cachorra’

(3) No progressive spreading from nasal onsets:

/mɨ/ [mɨ] ‘pé’
/mɨˈtu̪/ [mɨˈtu̪] ‘pulmão’
/maˈti̪t/̪ [maˈti̪t]̪ ‘idosa’

(4) Plosives block spreading:

/iɾoʔɨˈtsaŋ/ [iɾoʔɨˈtsãŋ] ‘está frio’
/iˈtsũ/ [iˈtsũ] ‘nariz dele’
/ɨpɨˈtu̪n̪/ [ʔɨpɨˈtũ̪n̪] ‘noite’
/ʔiwaˈkun̪/ [ʔiwaˈkũn̪] ‘nuvem’
/ta̪ˈpen̪/ [ta̪ˈpẽn̪] ‘tesoura (pássaro)’
/mɨˈtũ̪/ [mɨˈtũ̪] ‘mutum’
/peˈtɨ̪m/ [peˈtɨ̪m̃] ‘tobaco’

(5) No regressive spreading from nasal onsets:

http://tiny.cc/sjn
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/aˈma/ [haˈma] ‘mamãe (voc.)’
/aˈmo/ [haˈmo] ‘outro’
/an̪iˈte̪/ [han̪iˈte̪] ‘não’
/eˈn̪e/ [heˈn̪e] ‘você’
/iˈn̪i/ [hiˈn̪i] ‘rede’
/kan̪iˈn̪e/ [kan̪iˈn̪e] ‘arara’
/min̪aˈta̪/ [min̪aˈta̪] ‘castanha’
/mɨŋaˈu/ [mɨŋaˈu] ‘reclusa’
/paɾaˈn̪a/ [paɾaˈn̪a] ‘rio’
/tsin̪iˈat/̪ [tsin̪iˈat]̪ ‘pesca com timbó’

• It seems likely that, articulatorily at least, the glottals /ʔ h hʷ/ are nasalised in nasal envir-
onments, especially given that, as onsets, they permit the transmission of nasality; however,
Seki does not transcribe them as such and so neither have I.

3 Alignment

• Kamaiurá seems to fit rather nicely into the typological hierarchy of nasal harmony systems
(see e.g. Schourup 1972, Pulleyblank 1989, Piggott 1992, Cohn 1993a,b, Walker 1995, 2003).

• Spread of nasality is halted by plosives (including the affricate).
• Sonorants and glottals are transparent to the spread of nasality.
• The attempt at an analysis in this section is in the vein of work such as Walker (1995, 2003).
• The constraints:

– Align-L([+nasal], PrWd) = Spread-L(+nasal): spread instances of [+nasal] leftwards
– Ident(nas): don’t make changes to the feature [nasal]
– Ident(son): don’t make changes to the feature [sonorant]
– *NasLiquid: don’t nasalise liquids
– *NasObstruentStop = *NasPlosive: don’t nasalise plosives
– *NasSemiVowel: don’t nasalise semi-vowels
– *NasVowel: don’t nasalise vowels
– NoGap: no gapped configurations

• There is no skipping segments so NoGap is undominated.
• Plosives are blockers so *NasPlosive and is equally high-ranking.
• Changes to [±sonorant] are dispreferred so Ident(son) is not far behind.
• Nasality likes to spread so Spread-L(+nasal) is fairly high up there.
• Changes to [±nasal] are also somewhat dispreferred, so Ident(nas) comes next.
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• Liquids, semi-vowels and vowels are all readily nasalised so *NasLiquid, *NasSemiVowel
and *NasVowel come bottom of the pile (following the typical hierarchy).

• This gives the following ranking:
– NoGap, *NasP » Ident(son) » Spr-L(+nas) » Ident(nas) » *NasL » *NasSV » *NasV

• This correctly generates forms that spread nasality leftwards throughout the word from
both nasal nuclei and codas but has the propagation of nasality stopped by plosives:3

(6)

/kujã/

No
Ga

p
*N

as
P

Ide
nt

(so
n)

Sp
r-L

(+n
as)

Ide
nt

(n
as)

*N
as

L
*N

as
SV

*N
as

V

kujã **!* *
kuɲã **! * *

+ kũɲã * ** **
kũjã *! ** * **
kũ̃ɲã *! *** **
ŋũɲã *! *** **

(7)

/akaŋ/

No
Ga

p
*N

as
P

Ide
nt

(so
n)

Sp
r-L

(+n
as)

Ide
nt

(n
as)

*N
as

L
*N

as
SV

*N
as

V

akaŋ ***!
akak *! *** *

+ akãŋ ** * *
ãkãŋ *! * ** **
ãkã̃ŋ *! *** **
ãŋãŋ *! *** **

• But incorrectly predicts that nasal onsets should also spread nasality:

(8)

/en̪e/

No
Ga

p
*N

as
P

Ide
nt

(so
n)

Sp
r-L

(+n
as)

Ide
nt

(n
as)

*N
as

L
*N

as
SV

*N
as

V

+ en̪e *!
/ ẽn̪e * *

ete̪ *! * *
• Which is a problem.
3Positioning Ident(cont) in between *NasSemiVowel and *NasVowel could also explain why /j/ becomes [ɲ]

when nasalised rather than [j]̃, though this might then lead one to conclude that /w/ ought to be realised as
[m] rather than [w̃] when nasalised, which is not the case (though this might be a somewhat trivial detail in the
grand scheme of things).

http://tiny.cc/sjn


Nasal harmony in Kamaiurá: Syllabification and spreading 6

4 Licensing

• The fact that nasal onsets cannot initiate spreading but donot later impede it once spreading
has begun appears to be somewhat of a paradox.

• Time to go back to the drawing board.
• Could this have anything to dowith stress? After all, it is seemingly only in stressed syllables
that spreading begins.

• Nevertheless, it is still only nuclei and codas, not onsets, that cause spreading.
• Perhaps positional licensing can help (Steriade 1995, Zoll 1998a,b, Piggott 2000,Walker 1998,
2001, 2004, 2005, 2011, Kaplan 2008).

• Positional licensing requires that a given feature be associated with a prominent position.
• Let’s first (very briefly) look at Walker’s (2005) treatment of height harmony in Vèneto (Ro-
mance, Indo-European; Italy).

• In this case, as in other instances of metaphony in Romance, post-tonic high vowels raise
stressed mid vowels.

• Walker (2005) employs three constraints relating to height:

– License([+high]post-tonic, σ)́: [+high] in apost-tonic syllablemust be associatedwith a stressed
syllable (p.942)

– Ident-σ(́high): a segment in a stressed syllable in the output and its correspondent in the
input must have identical specifications for [±high] (p.944)

– Ident(high): do not change feature specifications for [±high] between the input and out-
put

• Ranking such constraints in that order generates the correct pattern:

(9)
/bev-i/

Lic
(+h

igh
)

Ide
nt

-σ(́
hig

h)
Ide

nt
(h
igh

)

+ bívi * *
bévi *!

• Licensing constraints such as License([+high]post-tonic, σ)́ require that a given feature be as-
sociated with a perceptually strong position.

• Usually, this involves spreading a perceptually difficult feature from a weak position.
• But surely, in Kamaiurá, nasality is already in a strong place to begin with, namely a stressed
syllable? So why invoke positional licensing?
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• I propose that segments bearing [+nasal] in nuclei and codas project this feature to higher
levels in the structure, which might also be considered stronger position.

• Having transmitted this feature upwards in the structure, thismay then “percolate” down (à
la Halle & Vergnaud 1981) a projected tree to affect other segments and thus be propagated
throughout the word, but this is still not allowed to bypass opaque segments.

• One further detail of nasal harmony in Kamaiurá is that, upon affixation of a vowel-initial
suffix, spreading is not blocked, as if resyllabification occurs after spreading:

(10) /a.ˈkaŋ.-e.ˈte̪/ → a.kãŋ.e.te̪, *a.ka.ŋe.te̪ →[a.kã.ŋe.ˈte̪], *[a.ka.ŋe.ˈte̪] ‘cabeçudo’4

• For this reason, nasal spreading should be excluded from suffixes and confined to the root
or stem.

• This effect is governed by the relative ranking of similar licensing constraints:5

– License([+nasal]ν, μ): [+nasal] in a nucleus must be associated with a mora
– License([+nasal]κ, μ): [+nasal] in a coda must be associated with a mora
– License([+nasal]μ, σ): [+nasal] in a mora must be associated with a syllable
– License([+nasal]σ́, ω): [+nasal] in a stressed syllable must be associated with a root/stem
– License([+nasal]ο, μ): [+nasal] in an onset must be associated with a mora

• Of our previous constraints, only Spread-L(+nasal) need be jettisoned.
• License([+nasal]ν, μ) and License([+nasal]κ, μ) are equally ranked as codas and nuclei seem
to behave alike, coming in between Ident(son) and Ident(nas).

• License([+nasal]μ, σ) and License([+nasal]σ́, ω) are also ranked higher than Ident(nas) but
lower than the two constraints directly above, with the former being ranked higher than the
latter.

• Thus the new constraint ranking is:

– NoGap, *NasP » Id(son) » Lic(ν,μ), Lic(κ,μ) » Lic(σ,́ω) » Id(nas) » *NasL » *NasSV » *NasV

• This not only maintains our correct predictions for spreading from the rhyme of stressed
syllable:

4The second vowel in /akaŋ/ can be shown to be underlyingly oral rather than nasal elsewhere in the language
by the morphologically-induced deletion of the nasal coda and subsequent lack of nasal vowel (Seki 2000:428).
5I have used κ for coda, ν for nucleus, ο for onset, μ for mora and ω for root/stem (rather than word, as is usual).

http://tiny.cc/sjn
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(11)

/kujã/

No
Ga

p
*N

as
P

Ide
nt

(so
n)

Lic
(ν,

μ)
Lic

(κ,
μ)

Lic
(μ,

σ)
Lic

(σ,́
ω)

Ide
nt

(n
as)

*N
as

L
*N

as
SV

*N
as

V

kujã *! *
kuɲã *! * *

+ kũɲã ** **
kũjã *! * * **
kũ̃ɲã *! *** **
ŋũɲã *! *** **

(12)

/akaŋ/

No
Ga

p
*N

as
P

Ide
nt

(so
n)

Lic
(ν,

μ)
Lic

(κ,
μ)

Lic
(μ,

σ)
Lic

(σ,́
ω)

Ide
nt

(n
as)

*N
as

L
*N

as
SV

*N
as

V

akaŋ *!
akak *! *

+ akãŋ * * *
ãkãŋ *! ** **
ãkã̃ŋ *! *** **
ãŋãŋ *! *** **

• But also correctly prevents nasal onsets from spreading nasality:

(13)

/en̪e/

No
Ga

p
*N

as
P

Ide
nt

(so
n)

Lic
(ν,

μ)
Lic

(κ,
μ)

Lic
(μ,

σ)
Lic

(σ,́
ω)

Ide
nt

(n
as)

*N
as

L
*N

as
SV

*N
as

V

+ en̪e
ẽn̪e *! *
ete̪ *! *

• This must also mean that if License([+nasal]ο, μ) were to be included in the above ranking,
it would be somewhere below Ident(nas).

• Finally, this also solves another problem with Spread-L(+nasal) in the case of Kamaiurá: the
nasalisation of codas by nuclei, as in /haˈʔɨj̃/ → [hãˈʔɨɲ̃] and /weˈʔɨj̃/ → [w̃ẽˈʔɨɲ̃] in (1).

• This approach is not entirely dissimilar to Piggott & Hulst’s (1997) analysis of nasal harmony
in Barasano (Tucanoan; Colombia), in which spreading appears to target sonorants but skip
obstruents.

• Piggott & Hulst (1997) propose that the [+nasal] feature is associated with syllable heads and
spread locally from syllable to syllable, with nasality being realised on the syllable head,
i.e. the nucleus (with a separate process then spreading nasality from nuclei to appropriate
onsets).

• However, applying this directly to Kamaiurá would incorrectly predict that the plosives
would not impede spreading.
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5 Remaining problems and other thoughts

• In feature spreading processes, eligible segments are usually defined in terms of features
rather than syllabic positions; the licensing account proposed above effectively combines
the two.

• Is this a valid use of licensing constraints?
• Does this truly capture the pattern in Kamaiurá?
• Directionality: is nasal harmony actually truly regressive than just epiphenomenally re-
gressive? Cf. The two separate processes Piggott & Hulst (1997) propose for Barasano: one
spreading from syllable to syllable and another from nucleus to onset.

• Howmight I refine/dealwith the (potential) problemof affixes and the concept of the root/stem
being the domain of harmony?

• Why should nuclei and codas be treated equally when onsets and morae are not? Is onset a
stronger position than rhyme?

• Additionally, according to Seki’s (2000) transcription, /eem/ ‘saia!’ is realised as [heẽm]. Is
this a mistake or can empty onset blocks nasality?

6 Summary and conclusions

• I hope to have convinced you that the data from Kamaiurá are at least interesting.
• I have shown that, in terms of transparency and opacity, Kamaiurá is broadly in accord with
the current typology but with an unusual twist, namely the problem of onsets.

• I have demonstrated that the pattern as it appears to be poses analytical problems for certain
theories of harmony.

• I also hope to have provided you with the beginnings of a solution to the problem.
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