





(110) IDENTIO-C([+nasal]): Let x be a consonant of category C in the input, and y its corre-
spondent in the output. If y is linked to [+nasal], then x is linked to [+nasal].

Ranking IDENTIO-C([+nasal]) over AGREE-G([nasal]), along with *N'V and IpenT-"V([nasal]), accounts
for the widely shared intuition (see Gregores and Suarez, 1967; Lunt, 1973; Rivas, 1975) that there
are two triggers of nasalization in Mbya: stressed nasal vowels, and nasal consonants.

The workings of this ranking are illustrated in the next two examples:

(111) /a™ba/ — [@™bal]

a™ba [pIO-C aG-c | In([voice]) | In([+son]) | Ip-V([£nas])
([+nas]) | ([+nas]) ! !

= §'Mpg % ; ;

B % I * I ¥

apa

(112) /a'ma/ — [a™ba]

ama *NV 1 Ip-'V([£nas]) '+ IplO-C AG-o([xnas]) | Ip-([-son])
([+nas])

&= A™ba
a'pa

ama

ama

Finally, note that in roots with prenasalized stops, the combined eect of the constraints *NV and
AGREE-0([nasal]) may trigger leftward nucleus to nucleus nasalization even when the stressed vowel
is oral. This is illustrated with the root [tata~e"di] (lantern):

Let us close this subsection with a summary of the ranking that we have arrived at:
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5.5. Sandhi prenasalization
Recall that sandhi prenasalization occurs when a voiceless stop at the onset of a root or suffix follows
a root final nasal vowel, the two morphemes being in the same prosodic domain:
(115) a'ka ‘head’
ka ‘hit’
aka#Yga ‘head hitting’

This phenomenon can be analyzed as an minimization of *TV violations at the expense of faithful-
ness to [voice] and [sonorant], which are demoted one rank down:

(116)  /aka#'ka/ — [4 ka# "ga]

aka#t ka Ip-V IplO- | ac-o . Ip-V Ip ‘ Ip
([£nas]) | T([-nas]) ' ([£nas]) | *TV ! ([£nas]) | ([voice])! ([£son])

—

= 3 ka#%ga |
ika#ka }
a ka#t ka 1% :
aka#na I* !

Because of the transparency of voiceless stops to nasal harmony, alternations between completely
oral onsets and completely nasal onsets in suffixes, as illustrated in (117), cannot be predicted in the
grammar. Therefore, alternations such as /pl/ ~ /m#/ must be analyzed as cases of lexical allomorphy.

teko'a+pt ‘In the village.

(117 t€'ta+mi  ‘In the city’

Note that when a root is inserted in the first position in a compound, or when it is followed by a
stressed suffix, its stress is demoted to secondary stress. This is illustrated in (115). I will nevertheless
assume that vowels that bear secondary stress are subject to the constraint Ident-'V([nasal]). This be-
ing said, it is unclear whether self-standing roots with three syllables or more have secondary stress,
and how this affects nasalization. A more detailed analysis of the interaction between secondary stress
and nasal harmony will have to be left for further research.

The final ranking is as follows

(118) *NV, Ipent-'V([£nasal]) , IpenTIO-C([+nasal])
AGREE-0r([+nasal]), IpentlO-T([-nasal])

»

“DV
*TV. Ipent-V([+nasal]). IpexnTIO-D([-nasal])

»

IpEnT([voice]). IDENT([ £sonorant])
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6. TYPOLOGICAL CONSIDERATIONS

Piggott (1992) observed that cross-linguistic variations in the relative distribution of segments that
undergo nasal harmony and segments that block nasal harmony is subject to limits that are summa-
rized in the following table:

(119) Hierarchical variation in nasal harmony:

Vowels Glides Liquids Fricatives Obs, Stops Spanish
Vowels  Glides Liquids Fricatives Obs. Stops Sundanese
Vowels  Glides Liquids Fricatives Obs. Stops Malay
Vowels  Glides Liquids  Fricatives Obs. Stops Ijo

Vowels  Glides Liquids  Fricatives  Obs. Stops Gaelic

Piggott’s (1992) generalizations are captured by the proposed analysis, due to the inverse orderings
of the scales in (92) and (93), repeated here in (120) and (121):

(120} ;ka » VLV ¥ ’E‘Z\H/ » 8\7 » VDV » “”T\H/'

(121 [DENTIO-T([-nasal]) » IpEnTIO-D([-nasal]) » IpENTIO-S([-nasal]) » IpExTIO-Z([-nasal])
» IDENTIO-L([-nasal]) » IpeEnTOI-J([nasal])

As was observed in section 5.2, everything else being equal, a segment x of category C blocks nasal
harmony if and only if IDENTIO-C([-nasal]) dominates both *CV and AGrEE-6([nasal]). Therefore, if a
segment x’ of a category C' (e.g. liquids) blocks nasal harmony, then any segment x' of a category C'
such that *C'V is less marked than *CV (e.g. voiced fricatives) will also block nasal harmony, since
in that case *CV dominates *C'V, IpEnTIO-C'([-nasal]) dominates IDENTIO-C([-nasal]), which domi-
nates both *CV and aGreg-o([nasal]), and therefore by transitivity IdentIO-C'([-nasal]) dominates
*C'V and AGREE-6([nasal]).

Moreover, everything else being equal, a segment x of category C undergoes nasal harmony if and only
if *CV dominates IDENTIO-C([-nasal])’. Therefore, if a segment x of category C (e.g. voiced fricatives)
is a target for nasal harmony, then any segment x' of a category C' such that *C'V is more marked than
*CV (e.g. liquids) will also be a target for nasal harmony, since *C'V dominates *CV, which dominates
IpenTIO-C([-nasal]), which dominantes IpENTIO-C'([-nasal]). Therefore, *C'V dominates IDENTIO-C'([-
nasal]) by transitivity.

In sum, Piggott’s typological observations are accounted for in the proposed analysis, by adopting the
scales in (120)-(121).

3. This guarantees nasalization of consonants of category C by adjacent nasal vowels. In order to guarantee vowel to vowel nasalization,
one must also assume that Acree-c([nasal]) dominates Ipent-V([nasal]).
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7. DISCUSSION

7.1. Two kinds of nasal harmony

According to the proposed analysis, nasal harmony results from the interaction of vowel-to-vowel
harmony with consonant-to-vowel coarticulation. This assumption predicts the existence of languag-
es in which vowels agree in nasality with adjacent edges of consonants, without any vowel-to-vowel
nasal harmony taking place. In such a language, AGrREE-6([nasal]) would be ranked below IDENT-
V([nasal]), preventing vowel-to-vowel harmony to take place, while *CV and possibly *NV would
be ranked over IpEnT-C([-nasal]) and IpenT-V([nasal]). The question then arises whether such lan-
guages are attested. Kaingang (Macro-G€) seems to instantiate this form of nasal harmony limited to
C-to-V effects. The data in this section are from D’ Angelis (1998). Disharmonic roots are attested in
Kaingang. The boundary between a nasal and an oral syllable can be marked by a nasalized sonorant,
showing that such disharmony cannot be analysed as blocking:

(122) kit boy

However, C-to-V nasal harmony is clearly attested. Firstly, oral vowels are never attested adjacent to
nasal consonants. A nasal consonant is always adjacent to a nasal vowel. Pre- and post-nasalization is
also attested, the oralized edge of a nasal consonant being always adjacent to an oral vowel:

(123) ms Jabuticaba
mbo sprig
ti'dndugny  his belly

Moreover, sonorant consonants obligatorily agree in nasality with an adjacent tautosyllabic vowel:

(124) cror  round, low
rd Sun
jogn father
ju brave

Therefore, splitting nasal harmony into separate processes of V-to-V and C-to-V harmony finds typo-
logical support in the analysis of Kaingang.

7.2. Comparison with Piggott and van der Hulst (1997)

Piggott and van der Hulst (1997) distinguish two kinds of nasal harmony systems: type A systems, with
no transparent segments, and type B systems, which include transparent segments. In order to avoid
an opaque analysis of transparency while retaining locality constraints on harmony systems as much
as possible, Piggott and van der Hulst (1997) argue that type A systems and type B systems differ in
their mechanism of spreading. Type A systems are analyzed standardly as cases of segment-to-segment
nasal spreading, which without opacity predicts the absence of transparent segments. Type B systems,
however, are analyzed as nasal harmony at the level of the syllable. The [nasal] feature in these systems
is assumed to propagate from a nasal syllable to an adjacent syllable. In addition, Piggott and van der
Hulst (1997) argue that whereas the feature [nasal] is defined as a segmental feature in type A systems,
it is a suprasegmental syllabic feature in type B systems. This assumption is made more precise in the
framework of Dependency Phonology. In type B systems, [nasal] is a property of syllable heads, and
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has to maintain a head position in all its manifestations. Piggott and van der Hulst (1997) then argue
that sonorants that are tautosyllabic with a syllable head participate in its head position, whereas tau-
tosyllabic obstruents are in a dependent position inside the syllable. Hence, this system predicts that
in type B systems, nasality will spread from nucleus to nucleus, affecting sonorant onsets and codas,
but skipping obstruents.

This system predicts transparency of obstruents in nasal harmony, using an analysis similar to the one
I presented in this paper: nasal harmony is the result of the interaction of two different processes, one
being nucleus-to-nucleus nasal harmony, and the other a form of C-to-V harmony. However, one can
raise two objections to Piggott and van der Hulst’s analysis. First, it fails to account for nasal harmony
as a unified phenomenon, since the [nasal] feature occupies different positions in the feature geometry
of type A and type B languages. By contrast, the analysis presented in this paper accounts for the two
types of nasalization only by reordering a single set of constraints, as discussed in the previous section.
Secondly, Piggott and van der Hulst (1997) restrict C-to-V nasal harmony processes in type B languages
to the syllabic domain. This might be legitimate in the sample of languages that Piggott and van der
Hulst (1997) have analyzed, but we have seen that in Mbya consonants may be nasalized by an adjacent
vowel that belongs to a different syllable and even to a different morpheme, as is the case in Sandhi
nasalization (see examples (64)-(66)). The analysis that I proposed seems to be free of these problems.

7.3. Comparison with Walker (1998)

Walker (1998) analyses nasal harmony as the interaction of a constraint of nasal spreading, with a series
of markedness constraints militating against the presence of nasal segments in the output. According to
Walker, a feature associated with a segment might spread locally to adjacent segments, when a single
occurrence of the feature is linked to several segments. This autosegmental conception of spreading
allows Walker to formulate a locality constraint on feature spreading, by outlawing gapped representa-
tions. A feature F cannot be linked to two segments s, and s, if a segment s, intervening between them
is not linked to F.

An important aspect of Walker’s analysis is that it uses a scale of markedness constraints in order to
capture Piggott’s (1992) observations on the distribution of targets and blockers:

(125)  *NaAsaLOBSTRUENTSTOP » *NASALFRICATIVE » *NasaLLIQUID » *NASALGLIDE »
*NASALVOWEL

Note that there is a category of languages which is unattested in Piggott’s (1992) hierarchy, namely
languages in which all classes of segments are targets of nasal harmony, including obstruent stops.
Walker argues that this category of languages exists and consists of languages in which obstruent
stops are transparent, transparency being analyzed as opaque targets of nasal spreading. According to
Walker, the opacity analysis of transparency simplifies the typology of nasal harmony, by integrating
languages with transparent stops to Piggott’s (1992) hierarchy in the following way:
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Vowels Glides Liquids Fricatives Obs. Stops Spanish

Vowels  Glides Liquids Fricatives Obs. Stops Sundanese

Vowels  Glides Liquids Fricatives Obs. Stops Malay

Vowels  Glides Liquids  Fricatives Obs. Stops Ijo

Vowels  Glides Liquids  Fricarives  Obs. Stops  Gaelic

Vowels  Glides Liquids  Fricatives — Obs. Stops  Tuyuca, Guarani, Mbya

Walker derives these restrictions on the respective distribution of blockers and targets thanks to her
universal scale of markedness for nasalized segments. A segment in a category C blocks nasal har-
mony iff *Nasal(C) » Spread(+nasal). Hence, if C blocks, all categories of segments X such that
*Nasal(X) » *Nasal(C) will block as well. Conversely, since a segment in a category C is a target of
nasal harmony iff *Nasal(C) « Spread(+nasal), all categories of segments X such that *Nasal(X) «
*Nasal(C) will be targets.

At this point, an important question remains to be addressed. If transparent segments are actually
opaque undergoers, why do they not surface as nasal segments? Put another way, why are obstruent
stops the only segments that can be transparent, and that never surface as true undergoers of nasality?
Walker argues that this is so because obstruent stops cannot be phonetically realized as obstruents, i.e.
segments with a burst, and bear the feature [+nasal].

A first issue with Walker’s analysis is opacity itself. The analysis of opaque phenomena requires
powerful machinery, and everything else being equal, it is preferable to analyze as many phenomena
as possible as non opaque.

Walker’s main argument for an opacity analysis of transparent segments is that only obstruent stops
are transparent, and they are always so. All other segments must be either targets or blockers. This
uniqueness of obstruent stops calls for an explanation, which Walker finds in the fact that obstruent
stops cannot both have a burst and be audibly nasal. There are two issues with this argument. The
first is that Walker does not explain why obstruent stops would have to retain a burst and be [-sono-
rant] when they undergo nasalization. There are certainly languages in which voiced obstruent stops
surface as nasal consonants inside a nasal span. This is the case in Mbya, as we have seen, but also in
Tuyuca (cf. Walker, 1999b). Voiced obstruent stops are [-sonorant] and have a burst. When they un-
dergo nasal harmony, they surface as nasal sonorant consonants, without a burst. This is unexpected
in Walker’s analysis. A second issue is that obstruent stops are arguably not the only segments that can
be transparent to nasal harmony. Piggott and van der Hulst (1997) claim that fricatives are transparent
in Barasano. Yet, fricatives are not phonetically incompatible with nasality.

In sum, it appears that transparent segments cannot be reduced to opaque targets. Hence, the analysis
of transparency that I proposed in this paper, according to which transparent segments are truly oral,
is preferable to Walker’s analysis.

7.4. Prenasalized stops and iterative nasalization

Steriade (1993) observes that prenasalized stops are generally unattested in the output of iterative nasali-
zation. In Steriade’s analysis, iterative processes of nasalization are expected to affect both the closure
and the release of oral stops, which excludes the generation of prenasalized stops. From this perspective,
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the existence of prenasalized stops in Guarani comes as a surprise, since regressive nasal harmony is
iterative and affects every segments between a nasal trigger (stressed nasal vowel or nasal consonant)
and the left boundary of the stem, putting aside transparent voiceless stops and voiceless affricates.

Note that the fact that prenasalized stops are never attested in the nasal span of a stressed nasal vowel
does not challenge the relevance of Steriade’s observation. Indeed, we have seen that voiceless stops
may surface as prenasalized stops at the boundary between a nasal root and an oral root or suffix. There-
fore, the question remains: why is it the case that voiceless stops may surface as prenasalized segments
in sandhi prenasalization, while they are transparent to leftward nasal harmony? It is not clear that an
analysis that posits a single mechanism of iterative nasal spreading to account for nasal harmony in
Guarani can explain this set of facts, hence Steriade’s observation.

The proposed analysis deals with this phenomenon by teasing apart vowel to vowel nasal harmony and
consonant/vowel nasal coarticulation. Prenasalized stops are unattested inside a nasal span due to a vio-
lation of the ¥DV markedness constraint. In sandhi prenasalization and in disharmonic roots, the [-nasal]
voiced edge of prenasalized stops is not adjacent to a nasal vowel, and therefore *DV is satisfied.

Note that the use of a binary nasal feature is crucial in this analysis. Indeed, it is important that the
constraint IDENTIO-T([-nasal]) is violated in the mapping from voiceless stops to nasal consonants but
not in the mapping from voiceless stops to prenasalized stops: while each of these mappings introduce
a [+nasal] feature in the output that is absent in the input, only the second of these mappings preserves
a [-nasal] feature in the output that is present in the input. This difference accounts for the fact that
although voiceless stops are transparent (IDENTIO-T([- nasal]) and AGREE-6([nasal]) dominate *TV),
they may still surface as prenasalized stops (no violation of IDENTIO-T([-nasal])) due to nasal coar-
ticulation (*TV dominantes IpEnT([voice]) and IpEnT([sonorant])), provided their [-nasal] edge is not
adjacent to a nasal vowel (*DV dominates *TV).
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