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We propose that contour nasals come from two principal sources. One source, articulatorily
driven, comes from underlying voiced stops, as nasal venting in order to sustain voicing. The
other, perceptually driven, comes from underlying nasal consonants, as shielding next to con-
trastively oral vowels. Although both processes are phonetically well motivated, we argue that the
contoured allophones specifically arise in languages in which systemic or phonotactic restrictions
allow for easy recoverability of the corresponding underlying segment. Finally, we present a few
cases of contour nasals in preconsonantal contexts that seem to be neither venting nor shielding,
and suggest that these arise due to place-of-articulation enhancement in clusters. We offer diag-
nostics for distinguishing nasal venting from shielding and present case studies from South Amer-
ican languages in which understanding such phenomena as enhancement involves analytical
commitments to what is contrastive in the language.*
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1. INTRODUCTION. Partially nasal stops (such as [™b]!) often resist a unified explana-
tion in terms of their phonetic motivation, phonological representation, and phonotactic
distribution. The distinction between surface [™b] and [m"] in phonetic terms alone has
often proved elusive, and Riehl (2008:288) casts doubt on whether these sounds can
ever be cleanly isolated in phonetic terms (though she presents numerous diagnostics
for unary segments vs. clusters; in what follows we deal almost exclusively with unary
contour segments).

In this article, we contend that progress can be made by focusing not on the phonetic
distinction between [™b] and [m®] but purely on the underlying distinctions these re-
flect: /b/ and /m/, specifically in systems that lack the contrast between these.

What is enhancement? We follow the definition from Keyser and Stevens (2006:33),
in which enhancement is recruitment of a noncontrastive feature; for example: ‘In a lan-
guage like English where the feature [anterior] defines a contrast between /s/ and /[J,
speakers learn to modify the universal gesture associated with /[/ by adding lip round-
ing in order to enhance the distinction’. Enhancement is the addition of a noncontrastive
feature [F] to enhance a distinction between segments /X/ and /Y/ made otherwise only
by a feature [G]. We further show that the availability of enhancement features (e.g.
[+voice] among obstruents) may be evaluated not simply in terms of whether a contrast
is globally absent in a language, but also in terms of whether it may be restricted to a
given context C and used whenever the enhancing feature is not phonologically em-
ployed in C.? Crucially, therefore, any discussion of ‘enhancement’ presupposes a com-
mitment to what the contrastive feature is and what the underlying segments are.

* Thanks to Selmo Apontes, Claudine Chamoreau, Natacha Chevrier, Megan Crowhurst, Matt Gordon,
Larry Hyman, An Van linden, Monica Macaulay, Alexis Michaud, Andrey Nikulin, Maria-Josep Solé, Bert
Vaux, and especially to two Language referees for useful discussion. Special thanks go to Dany Mahecha for
discussion and recordings of the Nikak data, to Marcia Nascimento Kaingang for discussion and recordings
of the Kaingang data, and to Rui Rothe Neves and Ronaldo Lima Jr. for discussion and assistance with
acoustic analyses of prevoicing, prenasalization, and prevocalization.

! Throughout the article, we use the labial place of articulation to represent the complete series of stops, un-
derlying or derived, that a given language possesses.

2 Thus, while [£round] is not contrastive among English consonants, it may be among English vowels, but
this is not relevant for the employment of enhancement, which is relativized to a natural class of consonants.
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In this article, we argue that languages may create prenasalized, postoralized, or
other partially nasal contour segments as a way of enhancing other contrasts. Specifi-
cally, we argue that SHIELDING involves partial oralization of an underlying /m/ to en-
hance the orality contrast in an adjacent vowel ([mPa]), and that VENTING involves
partial nasalization of an underlying /b/ in order to enhance the voicing contrast of the
consonant itself ([ba]). Moreover, we argue that in some cases, optional postoraliza-
tion may occur in order to enhance the place-of-articulation contrast inherent to the
nasal consonant. In all of these cases, therefore, enhancement involves recruiting a
globally or locally noncontrastive feature in order to further improve the realization of
a contrastive feature. In venting, noncontrastive nasality may be imposed to improve
the realization of the voicing contrast between underlying /b, p/ ([™ba] vs. [pa]). In
shielding, noncontrastive orality in consonants may be recruited to improve the realiza-
tion of a contrast on a neighboring vowel ([mP°a] vs. [ma]).3

Prenasalization arises as ‘self-directed’ and articulatorily motivated enhancement,
employing noncontrastive nasality in order to enhance underlying obstruent voicing, as
found in Maxakali /ba.i/ — [™ba'i] ‘to be good’ (see Nevins & Silva 2017, figure 6).
Given an analysis in which Maxakali lacks underlying /m/ (Wetzels 2009), this pre-
nasalization is an instance of enhancement. Unlike the word-initial prenasalized stops,
instances of /b, d, g/ between oral vowels in Maxakali are fully voiced, with a closure
duration 60% shorter than that of their voiceless counterparts and with fO consistent
throughout the closure, thereby showing all of the characteristics of ordinary voiced
stops. Such venting processes are often distributionally restricted to utterance- or word-
initial position, arguably because voicing contrasts are already more limited (if not neu-
tralized) in the coda (see Lombardi 1995 for discussion). Examples of optional
prenasalization from Nikak, a language without underlying /m/, are presented in §4.2
below. Moreover, when venting also applies to intervocalic voiced stops, it usually does
so only in languages that lack intervocalic clusters, including /mb/.*

Shielding enhancement, by contrast, sacrifices the integrity of an underlying but non-
contrastive nasal in order to enhance a contrastive adjacent vowel, as found in Kain-
gang /ma/ — [mPa] ‘carrying’, a language in which /b/ does not exist as a phoneme.
Shielding is motivated by the perceptual desideratum of enhancing the orality of a
vowel in a language where vowel nasality is contrastive (and hence unpredictable), at
the expense of the loss of a completely nasalized realization of a consonant such as /m/.
As such, shielding will be the only source for circumoralized stops, such as those of
Kaingang, discussed in §4.1 below. Shielding will typically apply more often in codas,
where anticipatory nasalization of a preceding vowel would be more likely to otherwise
threaten it than in the case of a following vowel (Wetzels 2008, Stanton 2018).

While shielding as a source of nasal contour segments has been previously recog-
nized in languages with an oral-nasal contrast on vowels, why it is not more widespread
has often eluded researchers. For example, Stanton’s 2018 survey of shielding is en-
tirely composed of data from South American languages, but one may ask why shield-
ing is not even more common and found in, say, Brazilian Portuguese or French,
languages with contrastive nasality on vowels, and indeed languages spoken in South
America. The answer we provide here, anticipated in Hinskens et al. 1997:17 (see also

3 Nonetheless, as we discuss below, audibly perceptible nasal venting may in fact also occur in languages
that realize a triple /p, b, m/ contrast, though especially in languages with a ban on closed syllables (Richl
2008).

4 Thus, even in Solé’s 2014 perceptual study of venting, splicing of word-initial venting from Spanish into
intervocalic position led to the percept of a cluster.
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Rice 1993, Botma 2004, Durvasula 2010), is that shielding as a form of enhancement
PRIMARILY ARISES IN LANGUAGES WITHOUT AN UNDERLYING /m, b/ CONTRAST. The ar-
gument parallels the phenomenon found in languages without a tense/lax contrast in the
mid vowels, where the allophonic realization that is chosen can be left up to context-
specific optimizations. Conversely, if a language does have an /m, b/ contrast, shielding
is not as easy an option.

Languages with a /p, b, m/ contrast are abundant among the indigenous languages of
South America, such as Katukina-Kanamari (Dos Anjos 2011), which contrasts /p, b, m/
in the onset. In the syllable coda, neutralization of voicing and place of articulation
(PoA) takes place: /p, t, k, b, d/ > [k] and /m, n, n/ > [n]. The language has no con-
trastive nasality in vowels. There are neither prenasalized voiced stops nor preoralized
nasal consonants: [du:'hany] ‘descend’ vs. [nukana'na] ‘peacock bass’, [bak] ‘be good’
vs. [ma'na] ‘search’. Katukina-Kanamari thus exemplifies a language that will have no
shielding, as it fails to satisfy the two conditions we identify as necessary: lacking a
three-way contrast among /p, b, m/ and possessing a nasal/oral vowel contrast.

The language Kanoé (Bacelar 2004), by contrast, presents a more interesting case of
nonshielding, in that it does have an oral/nasal contrast on vowels after oral onsets:
/ikwd/ ‘horn’ vs. /ikwa/ ‘cocoon’. This language lacks nonsonorant voiced consonants,
contrasting voiceless consonants with nasal ones: /pokuta/ ‘gourd’ vs. /mokuta/ ‘tree,
species’. As such, it should presumably satisfy the conditions for shielding: it has a
nasal/oral contrast and lacks a three-way /p, b, m/ contrast. After nasal onsets, however,
nasality of the following nucleus is optional in Kano€, without clear cases of an
oral/nasal contrast in this position: /tykenene/ > [tikenéng&] ~ [tikeneng] ‘butterfly’.
Kanoé has mainly open syllables, allowing only falling diphthongs as complex rhymes.
Nasal consonants may surface in the syllable coda as a consequence of vowel deletion.
Nasalization before a (derived) nasal coda consonant is obligatory: /kani/ > [kan]
‘child’, /uromu/ > [urdm] ‘jaguar’. Given these facts, we can understand why Kanoé
does not use shielding (e.g. *[ti.ke.nde.ne] or *[kadn]) to prevent leakage of nasality
from nasal consonants onto contiguous oral vowels. The relevant factor that causes
shielding is protection of an oral/nasal vowel contrast. But in this case, there is no
oral/nasal contrast after nasal onsets and no such contrast before derived nasal codas,
and shielding is therefore superfluous as an identifier of the underlying orality of vow-
els in this position.

Kanoé thus shows the relevance of an oral/nasal contrast on vowels, even if locally
defined, for triggering shielding. Consider, moreover, the Northern Nambikwara lan-
guage Negaroté (Braga 2017), where vocalic nasality is contrastive in stressed syllables
only. In stressed syllables with an oral nucleus, preoralization of a nasal consonant in
the coda is optional, but very frequent: [(C)Vm] ~ [(C)Vm]. When preoralization does
not happen, the oral vowel is still not nasalized. Stressed vowels cannot be nasalized by
following nasal consonants, rendering shielding in principle unnecessary. Vowels in un-
stressed open syllables, however, are optionally nasalized when followed by a hetero-
syllabic nasal onset, while those followed by a tautosyllabic nasal coda are always
nasalized. This means that nasality is not contrastive in unstressed syllables of any type
in Negaroté. As expected, shielding codas are never found in unstressed syllables, con-
firming that shielding-based preoralization is an ‘altruistic’ orality enhancement of the
neighboring vowel when potentially contrastive. Compare, furthermore, Mamaindé,
which also belongs to the Northern Nambikwara dialect group and is different from Ne-
garoté in a way that confirms that contrastivity is locally defined for the sake of pre-
dicting the occurrence of shielding consonants. Nasality in Mamaindé is contrastive in
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both stressed and unstressed syllables alike (Eberhard 2009:97), and preoralized shield-
ing consequently applies obligatorily not only in stressed but also in unstressed sylla-
bles (e.g. ['?airhedn.s0?] ‘to always go’; Eberhard 2009:233).

On this view, enhancement is crucially linked to the contrasts found within a language,
at times contextually. Our overarching aim in this article is thus to identify a set of con-
ditions that allow for the creation of contour nasals as a way of recruiting noncontrastive
features for distinct enhancing purposes: to enhance voicing contrasts in stops, or to en-
hance orality contrasts in vowels. In addition, we propose that some instances of contour
nasals may arise in order to enhance PoA contrasts in nasals. Crucially, however, en-
hancement depends on an analytic commitment to the set of contrastive segments within
alanguage. We therefore present case studies that can show how one may decide whether
a given nasal contour is [™b] or [m°] when they cannot be distinguished by phonetics
alone, based on what the underlying contrast is and what contrast is being served in the
case of enhancement.’

The structure of the article is as follows. We first present an overview of shielding
(§2), a phenomenon that creates nasal contour segments in languages that contrast
oral/nasal vowels in order to protect this contrast, as observed in Bartholomew 1960,
Rivierre 1973, Hyman 1975, Herbert 1986, Michaud et al. 2012, Haudricourt 2017
[1970], and Stanton 2018. We then present an overview of venting (§3), a phenomenon
that creates nasal contour segments as a kind of hypervoicing in order to achieve aero-
dynamic phonation in voiced stops, as observed in Iverson & Salmons 1996 and
Pifieros 2003. Both phenomena are exemplified with respect to South American lan-
guages. While §3 concludes with a set of diagnostics that can be used to distinguish
shielding vs. venting, we contend that viewing these phenomena within the theory of
enhancement necessarily involves understanding what the underlying contrasts are
within a given language. To this end, §4 is composed of three case studies from South
American languages.

The first case, Kaingang (§4.1), a celebrated instance of contour-segment creation,
shows the relevance of syllable structure in the distribution of shielding phenomena. It
further allows for a comparison within the Macro-Jé language family, in which under-
lying two-way contrasts between /m/ and /p/, with nasal contour allophones, still typical
of Kaingang, may come to be reinterpreted as underlying two-way contrasts between
/b/ and /p/, with nasal contours as venting allophones, such as in Maxakali. The second
case, Nikak (§4.2), demonstrates a complex set of phenomena acting on underlying
voiced stops to produce a range of contour segments. We demonstrate, based on inter-
speaker variation, that the underlying source of onset contour segments is voiced /b/,
and that variation arises between [b] and [™b] due to venting. The third case, Wari’
(§4.3), involves contour-segment creation in a language with no nasal vowels and there-
fore cannot be motivated by shielding. Both in Wari” and in Kaingang, this specific con-
tour segment arises especially in preconsonantal contexts. We thus suggest, based on a
comparison with languages of Australia, that the variation that arises between [m] and
[m®] may be due to enhancement of PoA cues, as the PoA is clearer in the transition
from oral stops to sonorants than from nasal stops to sonorants (Ohala & Ohala 1993,
Jun 1995, Boersma 1998).

5 While the sequencing of features as [+nasal][—nasal] cannot distinguish ["b] vs. [mP], the representational
vocabulary afforded in Inkelas and Shih’s (2017) Q THEORY, in which segments are subdivided into quantized
subsegmental portions, is potentially a formal means to express the difference between prenasalization and
postoralization as C(m m b) vs. C(m b b).
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We conclude in §5 with a summary of our most important findings and a discussion
of areas for future research, including the presence of shielding languages where a
three-way contrast is present but clusters are not, and the need for an increased under-
standing of the role of areal factors in providing the seeds for allophonic variation that
may be recruited in enhancement.

2. SHIELDING. The complementary distribution of [ma] vs. [mPa] has been observed
by many scholars as a way of achieving ‘perceptual reinforcement of the orality of a
neighboring vowel’ (Hyman 1975:256, 259). The idea is that, in order to prevent the po-
tential contamination of an oral vowel by an adjacent nasal consonant, ‘[s]hielding, or
raising of the velum prior to the onset of the oral vowel, prevents coarticulatory nasal-
ization from occurring’ (Stanton 2018:40). Naturally, this potential contamination of an
oral vowel by a nasal consonant could occur in any direction, and hence protection of a
[-nasal] vowel by sacrificing part of the nasality of a consonant may result in postoral-
ization [mPa], preoralization [a®m], or indeed circumoralization [a®mPa].

The origins of this way of understanding postoralization can be found in work such
as Bartholomew 1960 and Rivierre 1973. Haudricourt (2017 [1970]), focusing on the
development of prenasalized stops in the Unya dialect of New Caledonia studied in
Rivierre’s work, argues that ‘nasal consonants that used to be followed by an oral vowel
became prenasalized stops in the Unia dialect’ (p. 2). In fact, Haudricourt seems to con-
tend that the resulting [mb] sounds were phonemic: ‘The distinctive feature which used
to be carried by the vowel (oral vowel vs nasal) was transferred onto the second half of
the preceding consonant’ (p. 2). However, as data on free variation within our case stud-
ies reveals, shielding phenomena often result in [m°], [’m], or [Pm"] in variation with
[m] (see D’ Angelis 1999 for a phonetic study of Kaingang), in a manner that suggests
that these are all allophones of an underlying phonemic nasal /m/.

Herbert (1986:201) discusses the Unya case as follows: ‘perceptual factors, viz. the
need to preserve a distinction between oral and nasal vowels, may lead to a process
whereby nasal consonants become prenasalized stops before oral vowels’. We agree
with the spirit of Herbert’s interpretation in considering the shift from nasals to contour
segments to be driven by the following vowel, but one of our central goals is to replace
the term ‘prenasalized stops’ here with POSTORALIZED NASALS, per our insistence that
shielding specifically involves sacrificing the latter portion of an underlying nasal con-
sonant before an oral vowel.

Similarly, Haudricourt cites Bartholomew’s work on the San Gregorio dialect of
Otomi, concluding that ‘[n]asal consonants followed by an oral vowel have been pre-
served in San Felipe, but have become prenasalized stops in San Gregorio® (2017
[1970]:3). Again, we might agree entirely with Haudricourt’s description, save for the
fact that it became a postoralized nasal, and that shielding before oral vowels specifi-
cally involves allophones to be described as [m°], and not [™b].

As the discussion above shows, shielding has enjoyed a long and important tradition
in phonological theory, with particular emphasis often in dialect comparison and dia-
chronic developments. However, as evident in the two studies reviewed above, scholars
have continued to call the resulting nasal contour segments ‘prenasalized stops’ (e.g.
[™b]) even when we would contend that their underlying representation (and thus their
allophonic development) is one of a nasal that becomes postoralized (to [mP]). In fact,
as noted above, the process of shielding can lead to a wide range of nasal contour seg-
ments—not just postoralized nasals but preoralized, or even circumoralized nasals (as
have been well known in the literature since Anderson’s 1976 discussion of Kaingang).
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Thus, in the Tupi stock, on which there are numerous discussions of the status of ‘pre-
nasalized stops’, the partially nasalized stops are underlyingly nasal (e.g. postoralized)
within some languages in the family (though in others, reanalysis may have happened, as
we discuss below for Kaiowa Guarani). For example, Navarro’s 2006 grammar on Old
Tupi calls [nY] ‘an allophone of /n/’ (p. 15) and says ‘when a syllable with /m/ or /n/ is fol-
lowed by a tonic or pretonic syllable without a nasal phoneme, /m/ and /n/ may change
into [m°] and [n9], respectively’ (p. 16). More broadly within the Tupi stock, consider
Munduruku (Picango 2005:75), where nasal consonants are ‘partially oralized syllable-
finally following an oral vowel’.

(1) Shielding after oral vowels creates preoralized nasals in Munduruku
/t-irem/ [tirtbm] ‘s/he is wet’
/i-k6-n/ [ik64n] ‘to dig something’
/i-ben-ben/  [ibeInbedy]  ‘s/heis full’
Still within Tupi, in Karo, pre-denasalized stops occur ‘word-finally after an oral
vowel’ (Gabas 1989:10-12).

(2) Shielding after oral vowels creates preoralized nasals in Karo
[ko'rebm]  “‘also’
['kedn] ‘to sleep’
['m®o9n] ‘to hold’

The examples in 1-2 illustrate that shielding can yield cases of preoralized nasals.®
What is crucial to understanding the distribution of these contour nasals as a case of en-
hancement, therefore, is that they necessarily involve underlying nasal segments that
occur adjacent to oral vowels in a language with nasal/oral vowel contrasts. The result-
ing contour segment is thus a perceptually driven phenomenon, and one found wide-
spread throughout South American languages, as recently catalogued in Stanton’s 2018
data survey. Stanton’s work demonstrates the pervasiveness of shielding and its relation
to vowel nasality. The existence of shielding throughout South American languages is
widespread in large part, we would contend, because of the widespread existence of
oral/nasal contrasts on vowels, and the simultaneous lack of a three-way contrast be-
tween /p, b, m/ on consonants. Shielding may also arise in a specific syllabic position
where a three-way contrast is suspended. For example, Durvasula (2010) highlights the
fact that in Jambi Malay, a laryngeal contrast is found in onsets but not coda positions
and preoralizing shielding arises in codas only, and concludes that partially nasalized
stops ‘are conditioned by the nature of the laryngeal contrast in respective syllabic po-
sitions’ (p. 106).

Nonetheless, although shielding is a very important aspect of enhancement, we con-
tend that it does not exhaustively explain the distribution of contour segments in South
American languages. Instead, in many cases, such segments arise not from the partial
oralization of an underlying /m/, but instead from aerodynamic pressures inherent to the
successful production of an underlying /b/, to which we now turn.

3. NASAL VENTING. A variety of articulatory mechanisms are often recruited in order
to enhance stop voicing. This is because, in order to maintain the airflow through the glot-
tis that is necessary for the vibration of the vocal cords in the production of voiced stops,
a difference in air pressure (from high to low) is required between the sub- and supra-

% In fact, there is no reason that the oralized portion need remain voiced, if its function is to isolate the pre-
ceding vowel from nasality. Indeed, Durvasula (2010:Ch. 3) reports that the voicing in preoralized nasals in
Jambi Malay is variable and occasionally voiceless.
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glottal areas (Ohala 1983, Westbury & Keating 1986, Pifieros 2003). In the production of
obstruents, air pressure quickly builds up in the supraglottal area behind the closure.
Without any enhancing gestures being made, vocal-fold vibration cannot be maintained
during the complete closure duration of stops. There are several ways in which the equal-
ization of subglottal and supraglottal air pressure can be delayed, such as the laxing of
the vocal-tract walls, allowing greater passive enlargement of the supraglottal cavity
(Westbury 1983). Similarly, lowering the velum during the closure interval prevents
pressure build-up in the vocal tract and allows continuous voicing, which may lead to the
production of a plain nasal consonant, unless the velum is raised again before the conso-
nant is released, in which case the resultant consonant has a nasal and an oral phase.
The necessity for secondary gestures to enhance the [+voice] feature is greatest for
dorsal stops, for which the area between the glottis and the point of constriction is
smallest, while it is less urgent for palatal and alveolar stops and least urgent for labial
stops. This may explain why in Chalcatongo Mixtec prenasalization occurs optionally
before labials in word-initial position and obligatorily before alveolars and velars. The
following examples are from Iverson & Salmons 1996:166-67.7
(3) Venting of voiced stops creates prenasalized stops in Chalcatongo Mixtec

[(m)ba?a] ‘good’

[(m)ba?u] ‘coyote’

[(m)bi?3a] ‘nopal’

[nda?a] ‘hand’
[ndaki] ‘stiff”
[cingi] ‘to curl’
[kwango] ‘to twist’

Iverson and Salmons’s work points to prenasalization as a kind of ‘hypervoicing: a
low-level phonetic phenomenon serving to help maintain a distinction that is otherwise
difficult to produce’ (1996:172). The PoA hierarchy, where velar voiced stops are simply
not found root-initially, where prenasalization is obligatory before coronal voiced stops,
and where prenasalization is optional before labial voiced stops, confirms the aerody-
namic character of this process, whereby lower supralaryngeal volume is directly related
to the greater difficulty of sustaining voicing (and thereby the need to recruit prenasal-
ization as venting).®

Similarly, Pifieros (2003:1189) observes for the Palenquero prenasalization of Span-
ish loans (limited to word-initial position) that ‘[t]he dorsal voiced stop undergoes the
process more often than the coronal voiced stop, which in turn prenasalizes slightly
more often than the labial voiced stop’, citing examples such as 4.

(4) Venting of voiced stops creates prenasalized stops in Palenquero

Spanish Palenquero

bolsa > [™bo.sa] ‘bag’
duro > [*du.lo] ‘hard’
gusano > [°gu.sa.no] ‘worm’

Venting is also found in the Macro-J& language Maxakali, which features optional pre-
nasalization of initial voiced stops. Although some analyses posit that Maxakali has un-

7 Voiced dorsal stops do not occur word-initially in Chalcatongo and are very rare medially (Iverson &
Salmons 1996:167).

8 Other languages of the (eastern) branch of the Otomanguean phylum, to which the Mixtec languages be-
long, show shielding contours, such as the Amuzgo language, studied in Do Bui 2018.
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derlying nasal consonants (e.g. Gudschinsky et al. 1970), plain voiced stops are found in-
tervocalically. Prenasalization is found only optionally in word-initial position (e.g.
[™da'yj] ‘clay pot’), and Portuguese words with initial voiced stops are also optionally
produced with prenasalization, for example, garrafa ‘bottle’ > [Wgahaw] (Nevins &
Silva 2017). Word-internal (i.e. intervocalic) prenasalization does not occur. While Max-
akali has nasal harmony transferred from vowels to consonants (Wetzels 2009), the fact
that the realization of the initial consonant in this ENTIRELY oral loanword varies between
["g] and [g] is indicative of an underlying oral voiced stop, whose variable pronunciation
with prenasalization in word-initial position is a result of the availability of this allo-
phonic nasal contour as a way of enhancing voicing in the absence of a three-way con-
trast. In short, when within a given position the observed inter- or intraspeaker variation
is between [?g] and [g], it is a case of venting, whereas when it is between [99] and [n], it
is a case of shielding.

Venting can also be clearly diagnosed when prenasalized stops arise in languages
with morpheme-level nasal harmony in morphemes or words that otherwise are entirely
oral. For example, consider Southern Barasano, which has morpheme-level harmony
creating all-nasal (5a) or all-oral words (5b). Interestingly, as Flynn (2012:160-61, cit-
ing Pulleyblank 1998:97) points out (see also Gomez-Imbert 1997), the all-oral words
in 5c show optional prenasalization. There is clearly no shielding source at work here,
since the voiced stops are nonnasal. Their prenasalized character is not due to the pres-
ence of a contrastive nasal feature in the lexical representation; if there were one, it
would spread in harmony. Instead, the presence of prenasalization in such cases is the
result of a venting phenomenon found for voiced obstruents in onset position.

(5) Distribution of nasals, voiced stops, and prenasalized stops in Southern

Barasano

a. Nasal harmony words
[mand] ‘none’
[mini] ‘bird’
[mah ani] ‘comer’
[pAmoToni ‘ear’
[€0nd] ‘mirror’

b. Oral harmony words
[juka] ‘vulture’
[wati] ‘going?’
[wesika] ‘above’
[hikoro] ‘tail’

c. Oral harmony words with prenasalized stops
["diro] “fly’
[wa™ba] ‘come!’
[™ba’go] ‘eater’
[ho%goro] ‘butterfly’
[ta™boti] ‘grass’

As there is no shielding-based motivation for the contour nasals in Sc, we propose in-
stead that the prenasal portion that emerges on the voiced stops is a way of enhancing
the voicing contrast in the class of oral stops. Importantly, it is the underlying class con-
trast that matters; as Flemming (2017) points out, languages like Tiimpisa Shoshone
(Uto-Aztecan) and the Australian aboriginal Bardi have only voiceless stops, with allo-
phonic intervocalic voicing. Crucially, intervocalic prenasalization does not arise for
such cases, because there is no underlying /p—b/ contrast to enhance.
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The pattern shown above for Barasano is relevant for an understanding of languages of
the Tupi-Guarani family, such as Kaiowa (Cardoso 2009). Prenasalized stops are found in
two environments in Kaiowa: word-initially (6b), and intervocalically as the result of
adjacent-triggered nasal harmony (6d). We treat both of these as coming from underlying
voiced stops as in 6a—noting that this would potentially constitute a reanalysis of the orig-
inal Tupi pattern as described above for Old Tupi, Karo, and Munduruku. Crucially, these
word-initial prenasalized stops and intervocalic cases differ in their realizations: as Car-
doso (2009:67) states, word-initial instances of ["b, "d] before oral vowels—by hypothe-
sis, venting—are falling into disuse among younger speakers.

(6) Voiced stops, prenasalized stops, nasals, and nasal harmony in Kaiowa

a. [surubi] ‘catfish’
b. [™bopiri] ‘bat’
c. [kuniimi] ‘boy’

d. [ma"didzu] ‘cotton’

By contrast, the intervocalic cases that arise from the realization of nasal harmony in
[nasal] _ [oral] spans (e.g. 6d above, and [iti"gwara] ‘nostril’ from Cardoso 2009:57)
show no such variation. Since our focus in this article is on instances of contour nasals
that arise from enhancement, we do not analyze any further the latter cases, which are
related to the local realization of nasal harmony.’

Summarizing thus far, venting, as an articulatorily motivated process, should demon-
strate patterning that is distinct from shielding, as listed in the claims below.

(7) Consequences of analyzing prenasalization as hypervoicing

a. Prenasalized voiceless consonants cannot emerge as the result of venting.

b. Prenasalized fricatives, including voiced ones, cannot emerge as the re-
sult of venting.

c. When venting is conditioned by place of articulation, we expect prenasal-
ized velars > prenasalized palatals > prenasalized coronals > prenasalized
labials (where >’ means ‘more often than’, with obligatory application as
the extreme case).

d. Venting will be more prominent in prosodic domain-initial position than
intervocalically, given that cues for the voiced/voiceless distinction are
weaker in the former than the latter (Steriade 1997:9).

9 Interestingly, some Guarani varieties have fully transparent voiceless stops in nasal harmony (e.g.
Paraguayan Guarani; Walker 1999), suggesting an autosegmental representation that may incur nasal realiza-
tion on all segments besides voiceless ones, including rhotics, with prenasalization as the realization of stops
in [nasal] _[oral] spans. The literature on the representation of prenasalized stops in languages of the Guarani
family is vast, with some authors assuming underlying voiced stops, and others, underlying nasals or even un-
derlying prenasalized stops. As our focus is on enhancement processes, we restrict our attention to the vari-
ability in word-initial venting, for which we assume underlying voiced stops, especially given the optionality
documented by Cardoso (2009). Looking at the word-internal distribution of prenasalized stops nonetheless
shows a startling degree of microvariation within the family and morphological conditioning of prenasaliza-
tion. Our conclusion that prenasalized stops may arise due to local conditioning of /b/ in [nasal] _[oral] envi-
ronments is based on varieties such as Kaiowa (as described in the text) and Aché (Roessler (2008:46), who
assumes underlying /b/ plus local conditioning of prenasalization); such a process can even sometimes be
found to affect underlying VOICELESS stops, for example, /ava + k%e/ > [ava'k™e] ‘man + PL’ vs. /kiind + k%e/
> [kiipd'"g%e] ‘woman + PL’ in Mby4 Guarani (Thomas 2014:85) and Nhandeva Guarani (Costa 2007:97). Fu-
ture work on microcomparison of the factors governing word-internal distribution of prenasalized stops from
voiceless sources, and of the degree of postnasal voicing (Walker 1999:86, Hayes & Stivers 2000), could be
very helpful in determining whether distinct representations govern this variation.
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The properties above are necessary consequences of venting being a strategy for hy-
pervoicing obstruents. Voiceless obstruents (7a) do not possess the aerodynamic con-
flict of voiced stops, which require pressure differential in the supralaryngeal cavity to
sustain voicing. Voiced fricatives (7b), while they might benefit from venting to sustain
voicing, would suffer a decrease in pressure behind the oral constriction which would
then reduce the airflow necessary to produce turbulence at the constriction site, and
therefore prenasalized fricatives, often avoided where otherwise expected (Padgett
1994), cannot be the output of enhancement. Finally, the need for this kind of venting is
inversely proportional to the supralaryngeal volume, which derives the place hierarchy
(7c). This discussion, in turn, allows us to develop a set of clear phonological indicators
of whether a given nasal contour is the result of shielding or venting. Finding a nasal
contour in a language without an oral/nasal contrast on the vowels rules out shielding.
Finding a postoralized or circumoralized nasal consonant rules out venting. Syllable
structure is relevant as well: coarticulatory nasalization that would threaten the orality
contrast in a vowel is more likely in anticipatory than perseveratory contexts (Kawasaki
1986; Cohn 1990:147: ‘it may well be the case that anticipatory nasalization is percep-
tually more salient than carryover nasalization’).!? In fact, Kawasaki (1986:95) argues
that vowels are even more nasalized before devoiced nasal consonants, and more gen-
erally that the weaker the nasality is within a consonant, the stronger the perception of
nasality of an adjacent vowel. In this connection, it is interesting to consider the fact
that in a wide range of South American languages, coda nasals are unreleased (see e.g.
Singerman 2016). Assuming that unreleased nasals in coda position have a weaker per-
cept of nasality and Kawasaki’s observation that adjacent vowel nasalization is even
stronger next to weak nasals, it becomes all the more imperative to produce preoralized
shielding in a coda.

(8) Distinguishing shielding vs. venting

a. /m/ undergoing shielding: only when there is a nasal/oral vowel contrast

b. /m/ undergoing shielding: can yield preoralization, postoralization, cir-
cumoralization

c. /b/ undergoing venting: found only in the onset, often limited to prosodic
domain-initial position, may vary depending on place of articulation

d. /m/ undergoing shielding in the onset implies shielding in the coda

e. /m/ undergoing two-sided shielding (circumoralization) implies shielding
in the coda and in the onset

Shielding is inherently related to oral/nasal vowel contrasts and can thereby yield
partial oralization on either or both sides of the nasal consonant. Venting, by contrast, as
enhancement of voicing, is often limited to domain-initial position (as opposed to inter-
vocalically) precisely because voicing contrasts are more weakly cued in the former
(see Steriade 1997), and it is limited by the kinds of aerodynamic factors that require in-
creased voicing enhancement discussed above for Chalcatongo Mixtec.

While shielding languages always contrast oral and nasal vowels and typically do not
contrast /b, m/, nasal venting shows a broader distribution, since it is found as a strategy
for voice enhancement in /p, b, m/ languages, such as in the Mixtec languages Chalca-

10 Jeong (2012) provides a discussion of crosslinguistic differences in the direction of nasal coarticulation
on vowels, ultimately concluding through an AXB perception experiment that anticipatory coarticulation is
more easily perceived than carryover coarticulation. Barauna and Picango (2017) mention two languages,
Anambé and Asurini, that have shielding in onsets but not in codas. However, Anambé¢ lacks coda nasals al-
together, and Asurini has ‘poucos casos’ (‘few cases’) of nasals in codas (p. 152).
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tongo or Jicaltepec (Bradley 1970), with contrastive nasal vowels, and other Mixtec
languages without such a contrast, like Pefioles (Daly 1973). Furthermore, in Riehl’s
(2008) study of Oceanic languages, prenasalization of voiced stops is common in /p, b,
m/ languages. However, as Riehl observes, Oceanic languages that show prenasaliza-
tion typically have a CV syllable structure, not allowing consonant clusters, a charac-
teristic they share with the aforementioned Mixtec languages.!!

Since prenasalization is part of a larger set of enhancement strategies for stop voicing,
one would not expect it to be limited to languages without contrastive /m/. Indeed, velum
leakage was identified as a ‘voice-initiating” gesture in Spanish by Solé and Sprouse
(2011), and in French by Solé (2018). These authors’ instrumental studies of Spanish and
French, alongside Mahecha’s analysis of Nikak (see §4.2 below), suggest that properties
of prenasalization tend to be similar across languages in showing variation among speak-
ers for degree and duration of velum leakage. As a voice-enhancing strategy, prenasal-
ization is used more frequently utterance-initially than intervocalically, and more often
inunstressed than in stressed syllables. It is striking nevertheless that perceptually salient
nasal leakage is more commonly found in languages that have either no /b, m/ contrast,
or no medial clusters, or neither of these properties. For many South-American lan-
guages, including Maxakali, Nikak, Puinave, and the Mixtec languages, utterance-initial
prenasalization, although variable, is easily detectable by ear,'? and, especially in lan-
guages in which intervocalic voiced stops are not spirantized such as Southern Barasano,
clearly noticeable nasal venting may also occur intervocalically. Contrariwise, in French
and Spanish the prenasalization of voiced stops, which is restricted to utterance-initial
position, is hardly audible, if at all.!> We therefore speculate that the lack of a /b, m/ con-
trast, as well as the absence of intervocalic clusters, facilitates the recoverability of the
underlying monosegmental source of prenasalized voiced stops in utterance-initial and
intervocalic positions, and therefore allows more extreme degrees of nasal leakage than
in languages without these phonemic or phonotactic characteristics.

Summarizing more broadly, in many cases where there are nasal contours, given the
inconclusiveness of the phonetic distinction between postoralized nasals and prenasal-
ized stops crosslinguistically and a range of interacting phonological processes in the
language, detailed analytic discussions of the phonology of the language are needed in
order to decide whether the underlying contrast is one of /p, b/ or /p, m/. To be clear,
therefore, our claim is not that shielding explanations for pre- or postoralization are in-
correct, but rather that they do not exhaust the entire panorama of where contour nasals
come from. In languages with no underlying nasal consonants, contour nasals must
come from articulatorily driven venting of voiced stops. Crucially, however, to decide
what the underlying inventory is requires detailed investigation of patterns throughout
the language. We therefore proceed to exemplify three case studies, where interindivid-
ual variation, intraindividual variation, nasal harmony, and analytic decisions about syl-
lable structure interact with diagnosing and understanding enhancement effects.

4. CASE STUDIES. In what follows, we demonstrate how this view of enhancement de-
pends on understanding the representation of contrast (and hence what the underlying

! The Mixtec languages mentioned above do allow for a limited set of complex onsets, but have no codas,
except for the glottal stop.

12 As Monica Macaulay (p.c.) points out, audible salience of prenasalization is also found in Chalcatongo
Mixtec.

13 We thank Maria-Josep Solé (p.c.) for confirming the qualitative difference in audible perceptibility of
prenasalization in the South American cases mentioned in the text vs. those that consistently require instru-
mental confirmation, such as French and Spanish.
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system is) within the language, and we present case studies where evidence needs to be
analytically considered to show what the relevant contrasts are.

4.1. KAINGANG: SHIELDING BY /m/ WITHIN TAUTOSYLLABIC CONTEXTS. The Kain-
gang phonemic system, well known in the literature since Anderson 1976, distinguishes
a series of voiceless and nasal consonants, the latter represented by a set of allophones
containing the plain nasal [m], preoralized [’m], postoralized [m®], and circumoralized
[PmP], which we refer to as the /m/ class (see Storto 1999 for a similar distribution in the
Tupi language Karitiana).'4

(9) Allophones of underlying nasals in Kaingang

a. #_V [m] [man] ‘hold’
b.V_# [m] [pam] ‘break’

c. #_V [mb] [mPa] ‘carrying’
d V_# [bm] [ki’m] ‘cut®

e. V_V [m] [m3mén] ‘fear’

. V_V [PmP] [kePmPa] ‘try out®
g V_V [mb] [kémbe] ‘tobacco’
h.V_V [bm] [habmai] ‘listen’

Kaingang has an oral/nasal contrast on vowels. Plain nasal consonants emerge in
nasal syllables. The allophones of the /m/ class always surface as contour segments
when tautosyllabic with an oral vowel, as argued in Wetzels 2010. However, given the
circumoralized nasals, for this generalization to hold, it must be the case that intervo-
calic nasal consonants are ambisyllabic geminates (and indeed, in the tokens we have
recorded, they are up to twice as long as word-initial nasals).

(10) Ambisyllabic representations of intervocalic nasals in Kaingang

G o G o G G
A A AT AN AVAAVA
ke PmPa m3man $iimPu ha bm &

The plausibility of the syllable divisions proposed above is confirmed by (i) the fact
that the preoralized variants of the nasal consonants are typical coda variants, (ii) circu-
moralized variants occur exclusively in languages with preoralized variants in the
coda,'’ and (iii) [bm] does not exist in South American indigenous languages as an al-
ternant of /m/ word-initially or syllable-initially before oral vowels. Wiesemann (1964:
311), discussing length in Kaingang, states that ‘stressed-syllables are long, unless fol-
lowed by the [bm] or [bmb] allophones of nasal consonants’; on an interpretation of
open-syllable lengthening this would confirm that preoralized nasals involve a coda
syllabification, in addition to an onset to the following syllable.

We note that for some realizations of [bmb] sequences, D’ Angelis (1999) reports that
the preoralization phase is shorter and more variable than the postoralization phase. This

14 Unless otherwise noted, all of the Kaingang examples provided below were recorded with Dr. Marcia
Nascimento Kaingang, a native speaker from Nonoai, Brazil. Sound files for all tokens discussed in this sec-
tion are available as supplementary material accompanying this article (available online at http://muse
Jjhu.edu/resolve/S5).

15 Harakmbut (Van linden 2019) is an unclassified Peruvian Amazonian language that has shielding
variants [m®] and [’Pm] of /m/, but not [°Pm®]. Morpheme-finally, however, only /n/ is possible, and there
are also suffixes starting with /n/. As a result, for /n/ the /n + n/ geminate sequence comes out [dnd], always
across morpheme boundaries, combining a coda plus an onset; for example, /'wa-min-na/ ‘NMLz-tall-Foc’ is
realized as ['wamPinda] (Van linden, p.c.), in a manner parallel to the ambisyllabicity proposed for Kaingang
circumoralization.
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would be expected, however, if ambisyllabicity is occasionally optional, and an intervo-
calic nasal will always be syllabified as an onset, given the ONSET MAXIMIZATION PRIN-
cipLE (fto 1986). If this intervocalic nasal is optionally geminated, creating a coda for the
preceding syllable as well, the tautosyllabic condition will then incur preoralization. This
particular analytic issue does not even arise in the tokens we have recorded (e.g.
[kePmPa]), where the preoralized portion is of equal duration to the postoralized portion.

Kaingang is clearly a case of shielding, as the prenasalization of voiced consonants in
nasal venting languages is often optional and often restricted to word-initial position, or
its variable nature is influenced by the stressed/unstressed distinction and possibly sen-
sitive to the PoA hierarchy. The occurrence of medio-nasalized consonants is unheard of
in nasal venting languages. As is typical for languages lacking the /b, m/ contrast, ana-
lysts diverge regarding the question of the feature definition of the underlying consonant
system. Since only nasal targets develop shielding variants, we propose the underlying
consonant system in Table 1.

LABIAL CORONAL DORSAL GLOTTAL
[+ANT] [-ANT]

VOICELESS P t k ?

NASAL m n n 1

CONTINUANT [0} I h

RHOTIC r

TABLE 1. Proposed underlying consonant inventory of Kaingang.

As observed above, plain nonsonorant voiced consonants do not occur in Kaingang.
In fact, the word padre from Spanish is adapted as [pa@nder]—with no possible real-
ization of plain [d] intervocalically, and with restructuring to avoid the [dr] cluster. Fur-
ther evidence for shielding as the motive for partial oralization comes from coda
consonants that cannot be syllabified as an onset, as in the following words.

(11) Preoralized nasals in Kaingang coda position'®

a. [ka%n.je] *ka%n9je] ‘tie’

b. [mdn.jo.ka] *[m3ndjo.ka] ‘manioc’ (cf. Port. mandioca)
c. [jo%.jo] *[jo9990] ‘parrot’

d. [pan.ja] *[pan9ja] ‘right’

In Kaingang, only /¢/ can be the second consonant of a complex onset, and it can
combine only with /m, p, 1, k/ by virtue of the phonotactic constraint *;[Ci;cor) Crrcor)s
which prohibits the combination of coronal consonants. The words above show that the
mere adjacency of an oral sound is not a sufficient condition for the emergence of an
oral phase on the right side of the nasal consonant. Thus, the sequence /NjV/ does not
cause postoralization, because it necessarily triggers a heterosyllabic division. Shield-
ing occurs only with tautosyllabic oral vowels. In a sequence like [ninYru] (< /nipru/)
the /ne/ cluster is tautosyllabic with the oral vowel of the second syllable, whereas in a
word like [jo%n.jo] (< /jon.jo/), /n/ is fully contained as a coda in the first syllable.

The relevance of syllable structure is equally visible in words that contain an intervo-
calic [coronal] + /r/ sequence. Compare the words with intervocalic coronal clusters in
12a-b with those containing intervocalic [dorsal] + /¢/ clusters in 12¢c—d.

16 Of all the vowels within Kaingang, the realization of the nasal vowel /3/ varies regionally and dialectally
(and even related to idiolectal factors such as one’s clan and pragmatic ‘diminutive/augmentative’ usage) be-
tween [3, 8, &]; see D’ Angelis 2007.
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(12) Lack of postoralization in Kaingang [coronal] + /t/ clusters

a. /kikanco/ [kika'pro] *Tkika'ro] ‘know’
b. /inra/ [in®ra] *[indra] ‘to the house’
c. /grigren/ [n9ri%n9redn] *[9ri9nredn] ‘dance’
d. /nigcu/ [nin9cu] *[nigru] ‘claw’

Coronal stops are not allowed to combine with /r/ to make a well-formed word-initial
onset in Kaingang. When [coronal] + /r/ clusters occur intervocalically as in 12a-b, we
expect these to straddle syllables. As syllable structure is indeed relevant for the distri-
bution of the different allophones of the nasal consonants, an oral vowel following an
{n, n} +/r/ sequence does not trigger the emergence of a postoralized nasal stop. By con-
trast, the dorsal nasals in 12¢—d are ambisyllabic, with consistent postoralization (and ac-
cordingly preoralization, depending on whether the preceding vowel is oral or nasal).

Independent evidence for the fact that /¢/ is not part of a complex onset in 12a—b
comes from the specific phonetic properties of /r/. Kindell (1972:203, n. 4) states: ‘A
transitional vocoid of central quality occurs preceding the phoneme /r/ when the /r/ oc-
curs syllable initial following /n/ or /fi/, or word initial’.!” This vocoid is excrescent,
oral, and not tautosyllabic with the preceding nasal. It is thereby exempt from the need
for shielding before it. According to Kindell, a prevocalized [°r] opens the syllable after
a coronal nasal consonant, which means that [coronal] + /¢/ clusters are heterosyllabic.
An equivalent way of stating the distribution of the [°c] allophone is to say that it occurs
syllable-initially, except when preceded by a word-internal vowel. Again, therefore,
when the tautosyllabicity condition is not met, the nasal consonant remains unaffected.
Kindell’s impressionistic detection of the different degrees of preoralization in /Ce/
clusters is confirmed by the acoustic images below, where heterosyllabic /n.c/ [n.%r] and
tautosyllabic /mc/ [mbr] are compared. As the spectrograms show, there is slight preor-
alization of tautosyllabic /t/ in [mbro] (Figure 1), while the prevowel of syllable-initial
/t/ in [in°ra] is twice as long (Figure 2).

In Kaingang, oralization of nasal consonants is determined by syllable structure, with
intervocalic nasals, the only consonants in Kaingang allowed to appear in both onset
and coda position, functioning as ambisyllabic geminates. Kaingang oralization of
nasal consonants, which is systematic and largely obligatory, never leads to full oraliza-
tion. The oralization of partially oralized nasals is therefore interpreted as enhancement
of underlying nasal consonants that sacrifice part of their identity, still noncontrastively,
in order to preserve the contrast present in a neighboring vowel between [+nasal] vow-
els. In §4.3 below, we briefly return to the question of nasal contours inside Kaingang
onset clusters, for which a shielding explanation is less obviously available (as the fol-
lowing rhotic is not contrastively [+nasal]). In §5 we consider the historical evolution of
the consonant system of Maxakali, which belongs to the same linguistic stock as Kain-
gang, but where plain voiced stops contrast with voiceless stops in the onset of oral syl-
lables, with optional prenasalization restricted to word-initial voiced stops; Maxakali
therefore represents a case of venting, not shielding.

4.2. NIKAK: VENTING OF /b/ AND SHIELDING BY [m]. We turn to a case study that
again illustrates the relevance of syllable structure. Nikak, a language that is part of the
Nikak-Kakua language family, is spoken in the Amazon region of the department of
Guaviare, Colombia. Mahecha (2019) proposes the consonant system in Table 2, with a
two-way underlying distinction between voiceless and voiced stops.

17 We reproduce this use of the typescript /r/ in the quotation, although the Kaingang rhotic is a tap.
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FiGURE 1. Kaingang /mro/ [mbro] ‘float’ with a prevocalization duration of 45.2 ms.
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FIGURE 2. Kaingang /inra/ [in°ra] ‘to the house’ with a prevocalization duration of 91.2 ms.

Nonglottalized voiced consonants have plain nasal, plain voiced, and pre- and post-
nasalized allophones, except for /g/, which is not allowed word-initially and therefore
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LABIAL CORONAL DORSAL LARYNGEAL
[+ANT] [-ANT]
p t c k ?,h
b d J g
b? d? g?
w I
w?

TABLE 2. Proposed consonant inventory of Nikak (Mahecha 2019).

lacks the prenasalized allophone [?g], and /§/, which is vocalized in the syllable coda
and therefore has no preoralized exponent ['n]. Nikak is a tone language, with mor-
pheme-level nasal harmony, except for the voiceless stops, which may occur in either
morpheme type.

We show the distribution of nasal vs. oral consonants in the examples below, where
morpheme-final ~ marks morpheme-level nasality,'® a tilde under a vowel marks
creaky voice, an acute accent marks high tone, and a circumflex " marks a falling tone.
The underlying forms shown presuppose a /p, b/ contrast, where autosegmental nasal
harmony (arguably determined by a specification on vowels within a word) turns all
voiced elements into their [+nasal] counterpart. All examples come from Mahecha’s
2019 dissertation.

(13) Distribution of nasal, oral, prenasalized, and preoralized allophones in Nikak
a. [m, n, n, ]: in nasal morphemes

/béb~/ [mé&m] ‘you (2nd person singular pronoun)’
/kada?~/ [kana?] ‘corn’
31~/ [ni?7] ‘swamp’
/tagap~/ [tindp'] ‘caterpillar (species of)’
b. [b, d, 3, g]: intervocalic in oral morphemes
/pibip/ [pibip’] ‘owl (species of)’
/téde/ [téde] ‘beetle (species of)’
/puyu/ [puya] ‘cotton’
/tigi?/ [tigi?"] ‘ant’
c.[™b, ™d, My]: word-initially in oral morphemes
/bizip/ [(™birip] ‘basket’
/diwi/ [™diwi] ‘snake’
/yibi?/ [Myibi?] ‘mosquito’
*/g.../ *[()g...]
d. [Pm, 9n, 99]: word-finally in oral morphemes
/hib/ [hi’m] ‘walk’
/yad/ [Jadn] ‘spouse’
*P'n]
/hig/ [hi%] ‘tie up’

Glottalized nasal consonants, which are overall rare, have a limited distribution.
They do not occur in the onset of oral syllables. They do appear as glottalized nasal con-
sonants in nasal syllables and, only for /b?/ and /g?/, in the coda of oral syllables, where
they may realize a shielding variant [’m?, 9n?]: /7ab?/ [ 74Pm?] ‘deny’; /cig?/ [ci9?] ‘rat’.

18 Nasal harmony is indeed morpheme-bound, as an oral morpheme sandwiched between two nasal mor-
phemes remains oral: [mi='béh-ng?] (3sG.F=go-DUR) ‘she is going’.
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The frequency of use of partially nasalized consonants in oral morphemes varies
widely among speakers, as well as by PoA. Figure 3 summarizes the measurements per-
formed by Mahecha for four Nikak speakers (two male, two female; speakers I-1V),
who pronounced twelve different words, six of which contained the voiced consonants
licensed in the word-initial onset (two for each of three possible PoAs) and six of which
presented the subset allowed in the syllable coda (two for each of three possible PoAs).
Words were recorded in isolation, and durations of nasal and oral portions were then
measured in Praat (Boersma & Weenink 2017). Figure 3 shows the average length of
the initial phase as a proportion of the total length of the consonant in both contexts.
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a. Proportion of nasal portion in onset for Nikak: speakers I-IV.
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b. Proportion of nasal portion in coda for Nikak: speakers I-IV.

FIGURE 3. Preoralized and prenasalized phases across four Nikak speakers.

In terms of the patterns across speakers, speakers I and II pronounce plain voiced stops
[d, 3] in the onset and realize a very short oral phase for the labial and coronal PoA in the
coda, where the velar PoA appears as a plain nasal [g]. Speaker IV pronounces plain nasal
[m] and [g] in the coda. Only speaker III realizes contour variants for all eligible conso-
nants in the onset and in the coda, with the initial phase being very short for the palatal
consonant in the onset and for the velar consonant in the coda. In terms of patterns across
PoAs, labials show the greatest degree of prenasalization, whereas all PoAs show simi-
lar degrees of shielding in the coda (with velars the least amount of preoralization, per-
haps because of the increased aerodynamic difficulty in producing coda [g]).
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The acoustic image of an utterance-initial voiced stop of the word /dab/ ["dam] “un-
ripe’ provided in Figure 4 shows perceptually salient prenasalization.
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FIGURE 4. Nikak /dab/ [*dam] “unripe’.

Summarizing, in Nikak, the NASAL CONTOUR SEGMENTS IN ONSETS ALTERNATE WITH
PLAIN VOICED STOPS. In word-internal onsets between oral vowels, only nonsonorant
voiced stops are realized, instead of nasal consonants. By contrast, in the copa of oral
syllables, PREORALIZED CONSONANTS ALTERNATE WITH NASALS (and not voiced stops).
This suggests that, in oral morphemes, the underlying series of voiced stops realize two
main variants at the output of the lexical phonology of Nikak: plain voiced stops in the
syllable onset and plain nasal consonants in the coda. The onset [b] and coda [m], both
deriving from underlying /b/, can nonetheless undergo venting and shielding, respec-
tively, though venting again occurs only in word-initial position. What is variable in the
onset is nasality, and what is variable in the coda is orality. Since nasality is marked at
the morpheme level, all nasalizable segments in nasal morphemes surface automati-
cally as nasal. Phonetic implementation will subsequently act upon nonsonorant voiced
onset consonants and on nasal coda consonants in oral syllables, creating optional con-
tour segments, motivated by voicing enhancement for the voiced onsets and by shield-
ing for nasal codas. We follow the proposal by Mahecha for the lexical feature
definition of the Nikak consonants in Figure 5, with a supplementary nasalization rule
accounting for the complementary distribution of nonsonorant and nasal voiced conso-
nants in oral morphemes, represented as the dotted arrow.!®

[—approximant]

[+voice]
RN
[-voice] b/onset m/coda

FIGURE 5. Distribution of oral and nasal stops in Nikak oral morphemes.

19 Pessoa’s (2012) analysis of the distribution of contour segments in Krenak is similar in positing underly-
ing /b/, with venting in onsets and shielding of derived [m].
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It is important to observe that the nasalization of the lexical nonsonorant voiced con-
sonants in the coda in Nikak is not a case of neutralization of an underlying contrast
(since, as we argue below, the underlying contrast is /p, b/ and not /p, b, m/). As pointed
out by Steriade (2008), neutralization of voiced stops in the coda is rarely achieved by
nasalization (although see Merrill 2015 for an intriguing example of nasalization of
voiced stops in the Senegalese language Noon).? Instead, in Nikak we are witnessing
a contextual preference for high-sonorant consonants in the weak prosodic position of
the coda.?! Interestingly enough, although this polarization of the contrast in codas to
[p ~ m] threatens the PoA distinctions among the resulting nasal consonants (as nasal
consonants have weaker place cues than their corresponding voiced stop counterparts;
Ohala & Ohala 1993, Jun 1995, Boersma 1998), the shielding process in Kaingang
(shown in 9d) reestablishes a preoral phase, in which place cues can be recovered.?? As
Table 1 shows, these [’Pm] segments are alternants of a target [m].

Nikak highlights the importance of taking interspeaker variation into account. While
speakers vary in their realizations of contour segments in ways that looking at each of
them individually might not reveal, we see that all speakers produce relatively small
amounts of nasalization in the onset [™b/b] and large amounts in the coda [°m/m)].
Specifically, the fact that, given this variation, onset [b] alternates with a canonical tar-
get [b] while coda [°m] alternates with a canonical target [m] suggests that the onset
contour nasal is the result of venting, while the coda contour nasal is the result of
shielding. Given the fact that there is no underlying contrast for /b, m/ in this nasal har-
mony language, but that nonetheless voiced stop codas are realized as [m], we have
posited a coda nasalization process in the lexical phonology, which can subsequently
undergo shielding enhancement for the sake of preceding oral vowels. Since these
nasals are unreleased, the variable creation of a noncontrastive preoralization phase
may be additionally recruited for the added benefit of providing a secondary PoA cue.

The claim that we are dealing with syllable-initial voiced consonants in Nikak is fur-
thermore corroborated by their acoustic characteristics. If the prenasalization of voiced
consonants in this language is correctly analyzed as hypervoicing, we expect that when
prenasalization is not present, these consonants will show the characteristics of voiced

20 1n a study on coda nasalization in Tupari, where voiced, voiceless, and nasal consonants are all realized
as nasal consonants after nasal nuclei, Singerman (2016) argues that this merger is favored by the nonreleased
character of coda obstruents, based on a formalization in terms of Steriade’s (1993) APERTURE THEORY. Sim-
ilarly, Clements and Osu (2002) demonstrate that the nonexplosive voiced stops of Ikwere nasalize as op-
posed to the explosive ones. Although Nikak, like many indigenous languages of South America, has
unreleased coda obstruents, its coda nasalization affects only the lexical voiced consonants, turning the /p, b/
contrast into a [p, m] contrast at the output of the lexical phonology. Further research must show to what ex-
tent nonreleased consonants more easily shift to nasal consonants than released consonants, even after oral
nuclei.

21 The Pomo language Kashaya shows a similar complementary distribution between onset [b] and coda
[m]; see Oswalt 1961 and Buckley 1994 for discussion of alternatives arising from a common underlying
source. Two additional South American languages showing the same distribution of nonsonorant voiced and
nasals consonants are briefly discussed below.

22 The distribution of Nikak allophones as [b] in the onset and [m] in the coda can partially be understood
as an avoidance of [m] in the onset for reasons of better PoA cueing by oral consonants (see also our discus-
sion in §4.3 below) and an avoidance of [b] in the coda given the general dispreference for coda voiced ob-
struents, but this complementary distribution is complicated by resyllabification. Resyllabified coda nasals
that were preoralized become fully nasal onsets before the vowel-initial nominalizing suffix, and in turn
nasalize the following vowel, for example, /bid/ > ["bi‘n] ‘disappear’, [*bi.nat"] ‘disappearance’ (Mahecha
2019). This retention of the nasal allophone in resyllabification is reminiscent of the retention of dark-[1] al-
lophony in English feely (Boersma & Hayes 2001) and can be understood along similar lines as a correspon-
dence effect, though one where tautosyllabic shielding of the preceding vowel is no longer needed.
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consonants as in true voicing languages. As it turns out, utterance-initial voiced stops of
Nikak produce a significant and persistent amount of prevoicing, typical for voiced
consonants in languages with a voiced/voiceless contrast, such as Brazilian Portuguese
or Dutch. This is shown in Figure 6 below for the token [bebehat] ‘wet.NmMLZ’, which
clearly displays voicing bars during the closure phases of both instances of [b]. This
shows that the vocal folds begin vibrating before release, indicative of prevoicing or
negative voice onset time. In summary, onsets in Nikak alternate optionally between a
prevoiced [b] and a vented [™b].
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FIGURE 6. /bebehat/ [bebehat’] prevoicing in Nikak voiced stops.

Within the coda, however, there is nasalization of underlying /b/. This turns out to be
a fairly widespread process for voiced coda consonants found in South American /p, b/
languages (and indeed, a strategy for avoidance of voiced obstruent codas that makes
use of an available allophone). For example, there is a broad consensus among special-
ists of the Chibchan language family that nasality was not contrastive for consonants in
the proto-language (Constenla Umaiia 1981). The absence of contrastive nasal conso-
nants can still be seen in some of the present-day languages, one of which is Bribri,
studied in Chevrier 2017, where it is also shown that different dialects of this language
represent different stages in the process of voiced stop nasalization.??> While in the
Coroma dialect this process is obligatory after oral and nasal nuclei at the lexical level,
in the Amubre dialect there is obligatory nasalization of voiced stops only utterance-
finally; it is still optional elsewhere, as exemplified below (examples from Chevrier
2017:272-75).

23 The Bribri people live in the cantons of Talamanca and Buenos Aires in the state of Costa Rica. Three di-
alects are distinguished for Bribri: Salitre, Coroma, and Amubre (Chevrier 2017:29-30).
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(14) Obligatory across-the-board coda nasalization in Coroma

a. [wim] ‘man’ (in isolation/utterance-final)
b. [wim 'agbre] ‘the man has stolen’ (between words)
c. ['krfm-ra] ‘catfish-diminutive’ (before suffix)
d. [jam] ‘palm tree (species of)’
e. [dze ki jam=1 kjang] ‘I only want palm trees’ (before clitic)
(15) Obligatory utterance-final coda nasalization in Amubre
a. [wim] ‘howler monkey’ (in isolation/utterance-final)
b. ['se,wma krom~b su] ‘that looks like a sapote’ (between words)
c. ['wib-ra] ‘man-diminutive’ (before suffix)
d. [surim-ra] ‘inga-diminutive (species of)’ (before suffix)
e. [ba'k3m] ‘cannonball couroupita nicaraguensis’ (in

isolation/utterance-final)
[d3e ki ba'k3b=1 kjani] ‘I only want cannonballs’ (before clitic)
. [dze ki wim=1 'kjani] ‘I only want men’ (before clitic)

g

Furthermore, if, as we claim for Nikak, nasal venting in onsets may cooccur with
shielding in codas, we expect to find languages phonotactically similar to Nikak that
have venting without shielding. One such language is Puinave, which uses nasality as a
distinctive feature for vowels.>* Similar to Nikak, Puinave has a general ban on voiced
codas (Giron 2008). In syllable onsets, /p, b/ contrast before oral vowels, while /p, m/
occur before nasal vowels (16a). In the syllable coda, /p, m/ contrast after oral and nasal
vowels (16b).

(16) Distinctive nasality in Puinave

a. [™debym] ‘pig’ b. [™bép] ‘arrow’
[t¥?] ‘banana’ [atip] ‘I have a fever’
[pét] ‘axe handle’ [MWdeb¥m] ‘pig’
[mét] ‘rat’ [atam] ‘my name’

In Puinave, voiced stops show optional prenasalization only word-initially. Unlike
Nikak, however, nasal consonants are not preoralized in the coda in Puinave, as there is
no shielding rule in the language. Plain nasal consonants occur that moreover do not ex-
tend their nasality to the previous vowel, as explicitly observed by Girén (2008:78).
The existence of this language type supports the claim that shielding in onset conso-
nants cannot occur independently of shielding in coda consonants.

Voiced stops and nasal consonants are in complementary distribution in Nikak at the
output of what might be called the lexical phonology, before enhancement steps in.
Plain nonsonorant voiced stops contrast with voiceless stops in the onset of oral sylla-
bles and show optional prenasalization as a venting strategy, while preoralized nasal
consonants (as a shielding strategy) alternate with plain nasal consonants in the syllable
coda. We conclude that Nikak is a /p, b/ language that combines nasal venting in the syl-
lable onset with shielding in the syllable coda, though the two are independent and or-
thogonal enhancement strategies.

4.3. CONTOUR SEGMENTS FROM NEITHER VENTING NOR SHIELDING: POA ENHANCE-
MENT? We have provided discussion above of the complementary roles of venting and
shielding as responsible for the creation of nasal contour segments from /b/ and /m/, re-
spectively. However, there are cases of /p, m/ languages without contrastive nasality on

24 Puinave, an indigenous language of Colombia, is a tone language (Giron & Wetzels 2006). In the exam-
ples, grave accent represents low tone, while acute accent represents high tone.
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vowels that have contour segments for which neither shielding nor venting can clearly
be used as the motive for their mainly unsystematic occurrence.

None of the languages of the Txapakura family (spoken in the Guaporé valley in
Brazil) contrast nasality and orality for vowels, and all of the languages lack the oppo-
sition between nonsonorant voiced and nasal consonants. However, some of the well-
documented Txapakura languages within the Wari’ dialect group have partially nasal
consonants. Oro Nao’, of the Southern subgroup, has what seems to be a random distri-
bution of [m® ~ m] allophony. According to Everett and Kern (1997:407), ‘nasalization
of vowels only occurs on surface diphthongs. In fact, there are only a few diphthongs
which are not nasalized’. Therefore, the conclusion is that there is no contrastive nasal-
ity, not even in diphthongs. Oro Nao’ has a /p, m/ contrast with glottalized nasals as
well, but no voiced stops. The contrast between plain and glottalized nasal consonants
is neutralized word-initially in favor of the plain series. According to Everett and Kern,
the contours [m®, nd] fluctuate with [m, n] syllable-initially ‘more frequently before [a]
and less frequently before the other vowels. [There is] a greater tendency toward this
fluctuation in stressed syllables’ (1997:400—401). We note that neither of these tenden-
cies is compatible with a shielding explanation, as high-sonority and stressed vowels
have the least peril of perceptual contamination (see Stanton 2018:§3.4 for explanation
of why shielding is more likely in unstressed syllables and adjacent to low-sonority
vowels, as both of these environments provide weaker cues for oral/nasal contrasts and
thus require additional enhancement).

(17) Optional postoralization in Oro Nao’

a. ['md'n’na] or ['mPd'n’na] ‘it is full’

b. ['td'name] or ['td'namPe] ‘the birds flew’
c. [no'wi] or [ndo'wi] ‘electric eel’

d. [wi'na] or [winda] ‘my head’

The absence of a contrast on vowels rules out an explanation based on shielding. This
conclusion is corroborated by the fact that the contour stops may occur in the onset of
syllables that contain a nasal diphthong, such as 17a. Moreover, if the syllable-initial
contour stop were to be explained by shielding, we would expect preoralized nasals
[9n, ®m] to occur in the syllable coda. Conversely, the fact that the existing contour seg-
ments alternate with plain nasal segments and that otherwise plain nonsonorant voiced
stops do not alternate with [m®, m] makes nasal venting a less obvious explanation for
the contour stops in this language.

According to Apontes (2015), nasality is not contrastive in the related language Oro
Waram.?® Similar to Oro Nao’, diphthongs can be optionally nasalized in Oro Waram.
In all cases, these sounds can be shown unmistakably to be derived synchronically
through optional vocalization of a palatal nasal consonant in the syllable onset or coda:
/on/ > [3n ~ 3ip ~ 31] ‘plant’; /new/ > [ j€w] ‘grandfather’ (Apontes 2015:53). As in Oro
Nao’, contour segments, which are overall rare and more frequently used by the elderly
than by the youngsters, vary freely with plain nasal consonants. Judging by the phonetic
transcriptions provided by Apontes, the frequency of postoralization of onset nasals fol-
lows the scale [m®] > [n4] > [n9], where ‘>’ means ‘more frequent than’, and the latter

25 Silva (2003:30-35) presents a study of Portuguese loanwords into Northern Wari’ Oro Mon, whereby
Portuguese /b/-initial loans like batata are adapted either as fully nasal [ma'tat’] or as postoralized [m’a'tat’],
broadly supporting an analysis of no underlying voiced stops.
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is the postoralized allophone of the palatal nasal: /me/ > [me] ~ [m®¢] ‘bird’; /nara'wo/
> [nara'wo] ~ [ndara'wo] ~ [dra'wo] “fire ant’; /new/ > [ n%ew] ‘grandfather’ 20
Although plain oral voiced consonants are part of the allophonic range of labial and
dental nasals, their appearance is obligatory in derived complex onsets, as in the word
/mara'wo/ > [dra'wo] ‘fire ant’. How can this be understood? This is neither shielding nor
venting, and it is interesting to consider the following passage from Herbert (1986:214):
We have claimed ... that the motivation for the development of complex nasal consonants in many cases
was perceptually motivated to protect the nasality/orality of vowels. It might be claimed for individual
languages that the motivation is actually articulatory, i.e. a simple non-coordination of the velum with
the movements of the other articulators. Upon a closer examination, it becomes clear that the opposite is
the case, i.e., these processes are designed to prevent noncoordination which would result in the neutral-
ization of an obviously valued V/V distinction. The reason we do not find such cases in languages with-
out distinctive nasality in vowels is simply because it is irrelevant and therefore the language takes no
measures to prevent it. (italics ours)

Of course, we DO find such cases, as just noted for Wari’. Indeed, what Herbert calls
‘simple non-coordination’ could very well be the initial cause for the emergence of al-
lophonic contours. Suppose that the PoA contrast of nasal consonants is enhanced by
partial oralization—then there is a THIRD enhancement motive for their appearance in
this language type. The availability of orality as an enhancement feature for nasal con-
sonant PLACE in languages that lack nonsonorant voiced stops could explain its system-
atic absence in languages that contrast voiced and nasal consonants. In fact, an entirely
parallel typological phenomenon may be found in what Butcher (1999) argues for
PRESTOPPING, a phenomenon that creates [°’m] from underlying segments such as /m/
(see also Keyser & Stevens 2006:50). Prestopping is widely found in Australian lan-
guages (see Hercus 1972, Evans 1995) as a way to enhance PoA in nasals, perhaps all
the more important given the density of place contrasts in such languages.?’

Additional support for PoA enhancement as a motivation for partial oralization comes
from its occurrence in Kaingang complex onsets. We have established that Kaingang is
a shielding language. This raises the question of why partially nasal consonants also
show up inside the complex onsets /mr, fr/ of oral syllables. Compare the words in 18.

(18) Postoralization within Kaingang complex onsets

a. /mi&j&/ [mi&j&] ‘ashes’
b. /kapfal/  [kanfad]  ‘rub’

c. /mro/ [mbro] “float’
d. /nincu/ [nin9cu] ‘claw’

The nonemergence of an oral phase in /mr, ne/ in nasal syllables such as 18a,b is ex-
plained by nasality spreading, which also applies to /t/ and /j, w/ in Kaingang; nasaliza-
tion is a property of the entire syllable in the language (with its concomitant importance
of syllable divisions). What is most intriguing, however, is the presence of the intrusive
consonants such as [b] in 18c,d—highly reminiscent of the diachronic change from al/

26 In the syllable coda, only preoralized realizations of the labial nasal consonant are transcribed with fre-
quency: /nem/ > [nem] ~ [ne®m] ‘brother-in-law’. Importantly, when preoralization of the coda consonant
does not occur, the preceding nucleus is still not nasalized. In other words, there is no need for shielding.

27 Of perhaps even greater interest is the parallel noted between the postoralization found in Wari’ here,
even in the absence of an oral/nasal vowel contrast, and the similar existence of ‘post-stopped’ nasals in
Northern Min dialects studied by Chan (1987), where ‘nasals may be accompanied by plosive release even in
dialects without an oral-nasal vowel contrast’ (p. 94). Chan notes that ‘bilabial nasals have the greatest ten-
dency to be produced by plosive release’ (p. 100), paralleling the observations made above for Wari’. We con-
tend that, despite Chan’s assertion that ‘[s]ynchronically, there are no reasons for the post-stopping of the
nasals in these dialects’ (p. 94), in fact it may be a PoA enhancement, just as in Wari’.
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hamra > alhambra from Arabic to Spanish in Ohala 1997. The emergence of a postor-
alized [b] among /m¢/ clusters is not easily accounted for by a shielding explanation, as
there is no underlying contrast between nasal and nonnasal /¢/. It is possible, of course,
to conceive of a domino-effect enhancement: the postoralized [m®] protects the [¢] from
nasalization, which would otherwise threaten the following nucleus in turn with con-
taminating nasalization. However, long-distance enhancement of this sort has not been,
to our knowledge, proposed, and despite the extensive discussion of avoiding contami-
natory nasalization in Herbert 1986 and Stanton 2018, the emergence of contour nasals
before [r] has not been proposed as an instance of shielding. We instead suggest that the
rule of postoralization with tautosyllabic oral vowels is grammaticalized in Kaingang,
regardless of whether this vowel is adjacent, but that the emergence of a postoralized
[b] has the salutary enhancing function of POA ENHANCEMENT OF THE NASAL ITSELF,
which would be threatened before a rhotic.?

The hypothesis, therefore, is that the emergence of postoralization in /m¢/ clusters is
not shielding per se, but PoA enhancement to improve the relative perceptibility of the
weaker [mr] vs. [nrc] contrast compared to the more perceptible [(m)br] vs. [(n)dr] con-
trast as cued by the prerhotic voiced stops, where the prerhotic environment provides
good place contrasts for preceding stops (Flemming 2007). This directly parallels PoA
enhancement in Wari’, where postoralization is optional for nasals, but a fully oral allo-
phone becomes obligatory with vowel deletion: [nara'wo] ~ [ndara'wo] ~ [dra'wo] ‘fire
ant’. The obligatory oralization of the derived [nr] cluster in a language with no shield-
ing contrast at stake is again reflective of a PoA-based motivation, where the lack of con-
trast between /n ~ d/ allows choice of the latter in prerhotic contexts where nasal place
identification requires further enhancement. Further support for nasal + rhotic clusters
triggering PoA enhancement with intrusive stops may come from Pech, a Chibchan lan-
guage in which /ne/ sequences have an alternant [ndr], the language otherwise lacking /d/
(Chevrier 2017:356), and in which contour nasals are not found in any context other than
prerhotic clusters.?

Should the above reasoning be correct, POA enhancement can exist in languages with
no shielding (Wari’), or even alongside shielding, for distinct purposes. How, then, can
these two enhancement processes be distinguished? First, we have argued that precon-
sonantal environments (e.g. prerhotic clusters) are likely to be PoA enhancement, not
shielding, particularly when there is no underlying [+nasal] contrast for the following
rhotic. PoA enhancement can be potentially distinguished from shielding based on the
inventory. We have claimed that partial oralization occurring in the absence of a
nasal/oral contrast on vowels is not shielding. Prestopped nasals are systematic in those
Australian languages with a higher-than-average number of PoA distinctions. Thus,
PoA enhancement would by hypothesis not exist in languages with only a single nasal
place contrast. Similarly, one might expect PoA enhancement to be less likely in posi-
tions where there are other cues to the recoverability of place distinctions, such as in
languages where the nasal stops in coda position are predictably followed by homor-
ganic oral stops that can then cue their place. Conversely, PoA enhancement might be
more likely when certain place contrasts (e.g. within-coronal distinctions) need addi-
tional cueing. Finally, Stanton (2017:100) reminds us that prestopping in Australian
languages occurs for laterals as well as nasals, thereby demonstrating that protecting the

28 Durvasula (2010:133-45) discusses the possibility of reducing the partial oralization phenomena to place
gesture enhancement.
29 Claudine Chamoreau (p.c.)
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preceding vowel from nasalization is not at stake in these cases, but rather PoA en-
hancement. If partially nasal consonants arise as phonetic variants not necessarily for
enhancing purposes, the subsequent systematic recruitment of these sounds in shielding
(or PoA) environments should be considered a secondary development, in line with the
program of variation and change as laid out in Weinreich et al. 1968:187, and related to
the potential availability given the catalyst of areal features. We return to this possibil-
ity in §5 below.

5. OPEN FRONTIERS: DIACHRONIC REINTERPRETATION, NC CLUSTERS, AND AREALITY.
In this section we return to the original ‘reinterpretation’ of nasal contours (from shield-
ing to venting, or vice versa) as raised in Haudricourt’s 2017 [1970] work, within a
more general discussion of how diachronic reinterpretation of the surface form of nasal
contours may reflect reanalysis of the underlying system. These issues inevitably inter-
sect with the question of the areal status of contour segments, which may lead to their
reinterpretation or emergence now as venting, now as shielding, now as PoA enhance-
ment, and sometimes simply as heterosyllabic clusters.

The comparison of shielding in Kaingang and venting in Maxakali leads to the ques-
tion of the reconstruction of the two-way contrast in the proto-Macro-J& stock (of which
both are members; Rodrigues 1999). Not all Macro-Jé languages include such dramatic
cases of shielding as in Kaingang; circumoralization of this type is not widely reported
for other Macro-J¢é languages (though exact parallels are reported in the geographically
and genetically faraway case of Karitiana reported in Storto 1999). For example, while
Kaingang simply has no instances of plain [b], languages such as Maxakali have sur-
face instances of [b], found both in the native vocabulary and as a result of loanword in-
corporation. In Nikulin’s 2016 reconstruction of Proto-Macro-J¢, there is a nasal series
with /m/ but no oral series with /b/. This suggests that Maxakali is ‘innovative’ within
the family, having reanalyzed shielding variants like [m°] as ultimately coming from
/b/, with venting.3° It bears underscoring how the same analytical indecision that exists
among analysts of individual languages of the type under investigation arises when it
comes to reconstructing the sound system of protolanguages.

At this point it is worth returning in a bit more detail to the reconstruction of New
Caledonian Unya and its predecessor, Goro, as discussed in Haudricourt 2017 [1970]
(based on data found in more complete form in Rivierre 1973).

(19) Reinterpretation of nasal contours in the evolution of New Caledonian

Goro Unya PATH OF EVOLUTION
‘earthworm’ [bie] > [pie] devoicing
‘currency’ [mi€] > [mig] no change
‘wet’ [mie] >  [mbie] shielding

bl > bl no change

30 According to Nikulin (2018), at some point in the history of Maxakali, the Proto-Macro-J& contrast be-
tween /p/ and /m/ was neutralized, with the voiceless stops occurring exclusively in oral syllables and the nasal
consonants in nasal syllables. In other words, the original contrastive sounds had become allophones of a sin-
gle consonant class—as is the case of coda position in modern Maxakali, for which only PoA is contrastive
(Wetzels 2009). However, alongside the consonant system used in the spoken language, a different system was
used in ritual songs (see Campos 2011 for a thorough description), in which voiced and voiceless consonants
contrast in oral syllables, the voiced ones representing Proto-Macro-Jé nasal consonants. If one assumes
Nikulin’s reconstruction, the voiced consonants that occur in oral syllables in contemporary Maxakali may
have been catalyzed by register mixture with ritual songs, indeed alongside the numerous loans from Brazilian
Portuguese that preserve voiced consonants in the process of adaptation. Campos (2011:178) also observes that
voiceless consonants of spoken Maxakali frequently correspond to voiced ones in the ritual songs.
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All voiced stops neutralized to their voiceless counterparts in Unya. With the wholesale
loss of [b], however, Unya had no need to further ‘use’ nasal contours as venting: there
were no longer any voiced stops left to vent. But the apparent availability of nasal con-
tours did not go to waste; it was simply repurposed for another distinct function: that of
shielding.

These kinds of reanalyses of contour segments (from venting to shielding) are in
large part most likely related to independent changes in the inventory. For example, the
phonetic similarity between [™b] and [m°] may lead to an inference that the latter (as in
Unya) is the main allophone in question and that as such, it arises as a variant of under-
lying /m/. What led to the reinterpretation in Maxakali where the /m ~ p/ system repre-
sented by Kaingang (and in Proto-Macro-J&) became a /b ~ p/ system? Arguably it was
the pervasive syllable-level nasal harmony, also found in Nikak, Bribi, and Puinave.
With pervasive nasal harmony driven by an autosegmental source (or a stressed vowel)
as the contrastive locus of nasality in the word, instances of surface [m], occurring
alongside an even broader range of predictable conditioners, may in turn become rein-
terpreted as reflecting an underlying /b/, which surfaces in its elsewhere form only in
the unpredictable absence of such conditioners. Learners that pay attention to intervo-
calic instances of [b] as the unconditioned form can therefore derive an underlying /b/
as their source. In fact, Haudricourt (2017 [1970]:4) asserts that ‘[p]renasalized conso-
nants are not very common across languages; they can evolve rapidly into (oral) voiced
stops’. As extensively shown in a range of case studies (e.g. Hyman 1975, Michaud et
al. 2012), what is often called the evolution of /m/> /mb/ > /b/ would in our view be /m/
([m®07) > /b/ ([™b]), where the optionality of hypervoicing found within the later stage
eventually becomes pruned. Maxakali, however, is arguably ‘still’ (perhaps healthily
stable) within this penultimate state, with optional venting-driven prenasalization only
in word-initial position.

How do we know that a reinterpretation has happened? In a case that represents the
converse of the shift from Goro to Unya, the remaining surface instances of [m°] have
not gone to waste in Maxakali: they have simply been re-recruited as hypervoiced en-
hancements of /b/ (as evidenced by the present-day interspeaker variation between [b]
and [b] as targets in word-initial position, clearly shown in loanwords). In Kaingang,
however, partially oralized cases such as [mP] (representing the older form) are variants
of target [m]. Given that word-initial position is often where venting occurs more con-
sistently, intervocalic position, in fact, may be one of the most useful places for learners
to look: Maxakali, Nikak, and Puinave have intervocalic instances of plain [b], with in-
tervocalic [m] conditioned only by harmony. Kaingang, by contrast, has intervocalic in-
stances of plain [m], with no instances of intervocalic [b] whatsoever.

Reinterpretation of Kaingang-type shielding in intervocalic position has also appar-
ently occurred in Panara, as witnessed in the following comparison (Lapierre etal. 2016).

(20) Apinajé shielding reinterpreted as clusters in Panara

Mebengrokre Apinajé Panara
a. [mi] [mbi] [impt] ‘man’
b. [na] [nda] [inta] ‘rain’
c. [nd] [na] [insa] ‘to bite’
d. [no] [ngo] [inko] ‘water’
e. [ma] [mba] [impa] ‘liver’
f. [pre] [ngre] [ipkre] ‘egg’
g. [pa] [pa] [ipa] ‘arm’
h. [te] [te] [ite] ‘leg’



860 LANGUAGE, VOLUME 94, NUMBER 4 (2018)

Mebengokre has no shielding at all (and indeed, has a three-way /p, b, m/ contrast; cf.
Salanova 2001).3! Apinajé, in turn, lacks phonemic voiced stops such as /b/ (Salanova
2001) and has developed postoralized shielding of the type found in Kaingang. Panara,
however, has apparently reinterpreted these sequences as clusters. This seems particu-
larly inevitable given the fact that, as shown in 20g—h, all Panara words of this shape
have taken on a new prefixal (or epenthetic) i-. In this case, a shielding-based nasal con-
tour such as [m°], originally an enhanced version of /m/, has now been reinterpreted as
a heterosyllabic cluster [im.ba], likely because of the sudden absence of word-initial
[m°] sounds. Clear evidence that these are now distinct segments in distinct syllables
comes from their concomitant changes in voicing and frication: once the presence of
the oral portion is no longer tied to a realization of the nasal, it can evolve into a voice-
less, and indeed fricative, element, as witnessed in cases such as [n.k] and [n.s].>? These
no longer fill the profile of providing shielding. Their reinterpretation as a cluster has
resulted in sequences of nasal + voiceless stop and nasal + fricative, of the type found in
Bantu, which at least for a large range of cases, Hubbard (1995) and Downing (2005)
have argued are indeed heterosyllabic clusters.

The availability of cluster interpretations of nasal contour segments, as found in Pa-
nara, is related to whether the language more generally provides syllable structure com-
patible with such an interpretation. The reinterpretation of [mb] as a cluster, as in
Panar4, is expected under the typology developed by Riehl (2008:51-52):

Many languages have prenasalized stops to the exclusion of NC clusters, as well as to the exclusion of
most other cluster-types. In fact, an interesting observation about languages with prenasalized stops is
that they seem to disproportionately have only open syllables ... one can speculate as to why this might
be the case. Inseparability of NC components is the strongest piece of evidence for unary segmenthood.
If a language has codas, it will likely have nasal codas; if there are nasal codas word-medially, there will
be contexts where a nasal and a following stop are adjacent, meaning clear NC clusters. Once there are

clear NC clusters in the language, it might be the case that all NC sequences are more likely to be inter-
preted as clusters.

This is indeed what has happened in Panara. Conversely, we would argue that if a lan-
guage lacks clusters throughout its inventory, then the occasional potential creation of
nasal contours may be less problematic than otherwise.

Indeed, a counterexample to our hypothesis developed at the outset of this article can
be found in some of the Maku languages, which have the three-way contrastive series
/p, b, m/, but nonetheless exhibit instances of preoralization for the purpose of shield-
ing. This may be enabled by a mechanism of ‘Areality proposes, presence of clusters
disposes’, to be explained below. The existence of contour nasals within lowlands
South America as an areal feature has been noted by several scholars; see Henderson
1965 and Ratliff 2015 for a discussion of prenasalization as an areal feature in South-
east Asia. While investigation of South America as a linguistic area is a rich topic of
current investigation (see Clem & Michael 2016), we take it as uncontroversial that in
some form or other, nasal contours being an areal feature may therefore spread more

31 Given its three-way contrast, Mebengokre (still Macro-Jé) is predicted to have neither shielding nor
venting. Salanova (2001:25) presents a handful of instances of apparent venting in Mebengokre, characteris-
tic of lengthened, emphatic speech.

32 A plausible historical scenario leading to the development of these postnasal voiceless segments in Pa-
nara is the one outlined in Begus 2016 involving a series of ordered changes, whereby postnasal stops first be-
come affricates, and then later undergo deaffrication and devoicing. This deaffricating path would provide an
account for the fricative found after [n]. Alternatively, the fricative could result from reanalysis of postnasal
aspiration (Hamann & Downing 2015).
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widely than if they were to arise endogenously, even for cases where they have less
phonological traction otherwise. Consider, in this light, preoralization in the syllable
coda in the Maku languages Daw in 21 (from Martins 2004:46) and Yuhup in 22 (from
Ospina Bozzi 2007:79), in which nasals that follow oral vowels are preoralized.*?

(21) Daw preoralization

/con/ [c6:9n] ‘become hungry’
/pam/ [paPm] ‘beat against the floor’
fen/ [fein] ‘stumble and fall’
/fon/ [f6:9n] ‘elbow’

(22) Yuhup preoralization
/pam/ [paPm] ‘measles’
/plin/ [ptidn] ‘breast’
/tay/ [tain] ‘maracas’
/an/ [a9] “fruit’

The shielding found in 21-22, from /p, b, m/ languages, would seem to thwart the an-
swer we posed at the outset to why preoralized nasals are not found, say, in French, in
order to protect oral vowels (e.g. /pol®’m/ for pomme). According to Riehl’s reasoning,
as developed above, nasal contour segments and two-segment consonant clusters of
identical form cannot coexist within a language—and indeed clusters, including [bm],
do not exist in the Maku languages, enabling the possibility of shielding variants to
emerge. French, by contrast, which has words with intervocalic stop-nasal clusters such
as [bm], [dn], in words like submerger [sybmeg'se] ‘inundate’ or cadenasser [kadna'se]
‘to padlock’, would be ineligible for contour nasals as the result of preoralization. In-
deed, Stanton (2017:217) finds that while languages can have contrastive prenasaliza-
tion (e.g. [nd] clusters contrasting with [n]) without having shielding, no language has
both prevocalic shielding and contrastive prenasalization of this sort, supporting the
conclusion that the possibility of shielding arising depends on the free availability of
such a sequence not otherwise employed.

The Maku pattern of coda shielding, even given the presence of a three-way contrast,
is facilitated by the lack of clusters, thereby admitting a role for an external impetus
from areality, in the manner formulated by Blevins (2017:98): ‘The external stimulus of
a contact sound pattern shifts the odds of the same pattern evolving in a neighboring
language, but it could have evolved in that language independently of contact, only
with much lower probability’. Blevins notes that this kind of areal catalyst occurs
specifically in cases where they would have what we call ‘enhancing’ properties: ‘Pho-
netic features that are not central to signalling contrast in a language are more likely to
be co-opted into new category formation than others’ (2017:115). This is precisely the
case for the co-opting of noncontrastive preoralization in the Maku languages.

The interplay of areality and noncontrastive enhancement processes in contour nasals
opens up much analytic territory to be explored. Despite forty years of research on the
topic and varying strands in the literature that have already identified the articulatory
and perceptual sources of prenasalization and postoralization, a clear functional divi-
sion between the two has rarely been cleanly juxtaposed and compared within a single
discussion. We can begin to make progress on answering questions of the type identi-
fied in this final section—as to the diachronic reinterpretation among the poles of [™b],

33 See also Andrade 2014 for oral and nasal airflow measurements confirming this description of preoral-
ized nasal consonants.
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[m], and [mb] in terms of analyses of the function each may play in a given phonolog-
ical system—only once the kind of phonological housekeeping initiated in this article
has taken root.
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