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Nasal harmony and the representation  

of nasality in Maxacalí

Evidence from Portuguese loans

W. Leo Wetzels
Université de Paris III, Sorbonne Nouvelle/LPP, CNRS/ 
Vrije Universiteit Amsterdam

Popovich (1971) claimed that nasality in Maxacalí is contrastive for both 
consonants and vowels. Rodrigues (1980) proposes to eliminate nasality 
entirely from the set of phonological features of Maxacalí and to represent all 
voiced, prenasalized and nasal consonants as voiced consonants in the lexical 
representation. In this paper, we take up this discussion and present an alternative 
analysis that is intermediate between the proposals by Popovich and Rodrigues. 
On the basis of evidence drawn from the adaptation of Brazilian loanwords in 
Maxacalí, it is concluded that nasality is contrastive for vowels.

1. Introduction

Maxacalí, a member of the Macro-Jê linguistic family, is spoken in the border 
area of the states of Minas Gerais and Bahia, Brazil.1 A 1997 census report from 
the Instituto SocioAmbiental suggests that there are roughly 802 Maxacalí. �ese 
people live in an area that is su�ering from signi�cant deforestation and over-
grazing. �e Maxacalí, who still teach the traditional language to their children, 
are largely monolingual, though some have a very rudimentary Portuguese abil-
ity. �e survival of their language and culture is uncertain because of the pre-
carious conditions under which they live; large-scale malnutrition arising from 
their belief that it is possible to survive by hunting and gathering without plant-
ing coupled with massive alcoholism call into question the long-term physical 
survival of this people. A detailed account of Maxacalí, and the most comprehensive 

1. Many thanks to Gabriel Araujo, Andrea Calabrese, and especially Harold Popovich, for 

comments on an earlier version of this paper. All errors in fact and interpretation are my own.
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description to date as far as the phonology is concerned, became available with the 
publication of a paper by Gudschinsky, Popovich and Popovich in Language 46.1 
(1970), henceforth referred to as GPP.2,3 In their paper, GPP discuss the intrigu-
ing process of (pre)vocalization: in Maxacalí all coda consonants may develop 
a vocalic pre-articulation, which may take on the status of a full vowel and even 
entirely replace the consonant. In this study we will address the process of nasal 
harmony and the question of the representation of nasality in Maxacalí. We will 
compare two proposals that account for the distribution of nasal vowels and 
consonants in this language, one by GPP and one by Rodrigues (1980). Despite 
the radical di�erences in the underlying system posited in each of these propos-
als, both provide an observationally adequate account of the surface distribution 
of nasal sounds in Maxacalí. �erea�er, we will turn our attention to a set of 
data that appear to con�ict with Rodrigues’ analysis, because they indicate (at 
least a measure of) phonological contrast for vowels. In order to determine the 
relevance of these facts, we will look at how Maxacalí adapts loanwords from 
Portuguese that contain nasal vowels and/or nasal consonants. We conclude that 
the facts that con�ict with Rodrigues’ analysis do not represent a subset requir-
ing exceptional lexical marking for vocalic nasality, but are indicative of a general 
nasal contrast for vowels.

.  Drawing on material collected by Harold and Francis Popovich, Davis (1968) classified 

Maxacalí as a member of the Macro-Jê stock of South American indigenous languages. A more 

recent report on the classification of the Brazilian indigenous languages by Rodrigues (1986a) 

confirms Davies’ hypothesis. Information about the history and the people of the Maxacalí 

can be found in Rubinger, Amorim & Marcato (1980). F. Popovich (1980) presents a study of 

the social organization of the Maxacalí.

.  Almost all subsequent work focusing on the theoretical interpretation of the Maxacalí 

phonological facts is based directly or indirectly on GPP. McCawley (1967) and Hyman 

(1975:46, 191), make mention of the process of prevocalization. In Reighard (1972:540–1), 

glide formation and (pre)vocalization are briefly discussed. Drawing on Reighard (1972), 

Clements (1991) uses glide formation occurring between the underlying vowel and the (pre)

vocalized coda consonant to support his proposal for defining place of articulation in con-

sonants and vowels with a single set of articulator features. In Hume & Odden (1996), Maxacalí 

is briefly mentioned. A formal (feature- geometry) analysis of (pre)vocalization based on sec-

ondary consonant features was proposed by Wetzels (1993) and a slightly different analysis based 

on primary consonant features by Wetzels & Sluyters (1995). Araujo (2000) provides a more 

recent study of Maxacalí phonology and morphology (partly) based on independent fieldwork. 

Operstein’s (to appear) cross-linguistic study of prevocalization also extensively discusses 

Maxacalí data, based on GPP, Wetzels (1993) and Sluyters and Wetzels (1995), reinterpreting 

Wetzels’ (1993) analysis in a gestural framework.
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. Sources

Many of the examples on which our analysis is based are taken from Popovich &  
Popovich (2004). A further source of information is the unpublished paper 
Popovich (1983a). A more extensive discussion of Maxacalí prosody, with little 
attention for the segmental and syllable levels, is presented in Popovich (1985), 
a work that also contains 75 pages of phonetic transcription from which further 
examples were taken. Other examples were drawn from a study by Rodrigues  
(1980), which is based on data drawn from two unpublished papers by Popovich & 
Popovich (2004),4 as well as from Popovich (1971) and GPP. Speci�cally with 
respect to the problem of nasality, we have also used an unpublished reaction to 
Rodrigues’ analysis of Maxacalí nasality by Popovich (1983b) and an unpublished 
paper by Araujo (ms).

. �e consonants and vowels of Maxacalí

.1 Vowels

Maxacalí distinguishes �ve oral vowels underlyingly, which are front high /i/, back 
high (non-labial) /Y/, front non-high /e/, back non-high (labial) /o/, and the low 
vowel /a/, all of which have a nasal correspondent. According to GPP, nasality is 
contrastive for vowels.

 (1) Maxacalí Vowel Inventory

   front central  back
      non-labial labial
  high /i/   /Y/
  mid /e/     /o/
  low   /a/

Both oral and nasal vowels show a wide range of surface variants.5 �e degree 
of aperture of the front high vowel /i/ varies freely from relatively close [i] to 
more open [I] or even [e]: /tihic/ → [tIhey] ‘man’. Mid /e/ can be [e], but also 
more open [ε], or o�en even [æ]: /pepi/ → [pæpi] ‘above’. �e phonetic range of 
underlying /a/ extends from central low [a], to mid central [ә] and to very low 

.  For which no references are provided.

5.  In GPP (1970:80) the low vowel /a/ is assigned to the same aperture class as /e/ and /o/ 

at the contrastive phonological level. Here, we will treat /a/ as the sole member of the class of 

low vowels.
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back ["]: /−kaôok/ → [k"ôoYkÐ] or [kaôoYx] ‘strong’; interestingly, the backmost 
variants of /a/ occur between alveolar consonants. �e vowel /o/ is relatively 
stable, and invariably surfaces as back mid [o]. Lastly, back high /Y/ has the wid-
est range of surface variants, ranging from high back to centralized mid front:  
/pipkYp/ → [pipkYƒpÐ] or [pipkIƒpÐ] or [pipk8ƒpÐ] ‘nail’. In the processes of pre-
vocalization and vocalization, other vowels may arise, as will be discussed in 
Section 3.2 below.

. Prevowels

Maxacalí shows a large discrepancy between the lexical representation of words 
and the way in which they are actually pronounced. �e most frequently cited 
phenomenon of Maxacalí sound structure is the seemingly free variation that 
exists between consonants and vowels at the end of syllables6:

 (2) 

  a. /t/, /n/ are optionally pronounced as mid central [8], [8«], respectively:
   /pat.kYp/ ~ [pa8.kiƒ] ‘rib’
   /tõ.mãn/ ~ [tõ.mã8«] ‘tomato’

  b.  /p/, /m/ are optionally pronounced as the mid non-round back vowels [ƒ], 
[ƒ«], respectively:

   /pap.tYc/ ~ [paƒ.tYi] ‘drunk’
   /mi.hF«m/ ~ [mF«.hF«ƒ«] ‘wood’

  c.  /k/, /]/ are optionally pronounced as the high, centralized back vowels [Y], 
[Y«], respectively:

   /kYcakkik/ ~ [kYcaYkiY] ‘capybara’
   /\ã.\ã.mõ]/ ~ [\ã.\ã.mõY«] ‘uncle has gone’

  d. /c/, /\/ are optionally pronounced as [i], [F«], respectively:
   /ko.kac/ ~ [ko.kai] ‘lizard’
   /mã.ôã\/ ~ [mã.ôãı«] ‘alligator’

Maxacalí seems unique in allowing the complete set of syllable-�nal consonants 
to be realized as vowels. According to GPP, this (pre)vocalization is most promi-
nent in ‘stressed or prolonged syllables’ (1970:82).7 More concretely, in unstressed 

6.  In the examples in (2) and below, it is provisionally assumed that nasality is phonological 

for both consonants and vowels. We will return to this issue later.

.  Syllables are prolonged under emphatic stress as in calling or pedantic repetition (cf. 

GPP: 81). Also, as Harold Popovich points out (p.c.), the concept of ‘augmentation’ is signaled 

by stress and length realized either on the nuclei of all the syllables of the word or on the last 

syllable only.
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syllables prevocalization never results in a fully-�edged vowel, whereas this does 
happen when the syllable is prolonged. If a coda consonant shares its active 
articulator (place of articulation) with the immediately following onset, be it 
word-internally or across word boundaries, it is always vocalic and very o�en 
no consonantal closure takes place in the coda. �e quality of the vocalic ele-
ment that develops is predictable from the nature of the underlying consonant, 
whether prevocalization or complete vocalization occurs. �e surface qualities of 
the (pre)vowels derived from coda consonants are provided in (3):8

 (3)   Prevowel quality

    Front Central Back
  High  i/_{c,\}  Y/_{k,]}
   upper   ƒ/_{p,m}
  Mid
   lower  8/_{t,n}

. Consonants

Maxacalí has ten consonantal segments at the contrastive phonemic level. Observe 
the absence of liquids and (phonemic) fricatives. �e system includes two laryn-
geals: the glottal stop /ô/ and the glottal fricative /h/. As for the supralaryngeal 
consonants, GPP posit two series of underlying segments, voiceless and nasal 
stops, both of which are realized at four distinctive places of articulation, as in (4) 
below (see GPP:80):

 (4) Labial Alveolar Palatal Velar Laryngeal
 Oral p t c k ô, h
 Nasal m n \ ]

At the phonetic level, voiced non-nasal consonants and prenasalized consonants 
may occur, as in [kadop] from underlying /kanop/ ‘to mix dry substance with 
liquid’ and [\Jokoba] from /\okoma/ ‘below’. Both plain and prenasalized voiced 
stops are analyzed by GPP as surface variants of underlying nasals, which are 
denasalized partially or completely by contiguous oral vowels. GPP’s analysis also 
posits a lexical contrast with respect to nasality for vowels, as in /pãhãm/ ‘bread’ 
versus /paptYc/ ‘drunk’.

8.  All (pre)vowels derived from consonants are non-labial. When derived from a nasal con-

sonant, the (pre)vowel always surfaces as nasalized. In both GPP and in Popovich (1983), the 

(pre)vowel appearing with velars is defined as back, whereas in Popovich (1985) it is consid-

ered central. In Wetzels & Sluyters (1995), it is classified as dorsal.
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. Nasal harmony9

In Maxacalí, nasal sounds usually do not stand on their own, but co-occur with 
other nasal sounds, as in the words in (5):

 (5) [mã\õn] ‘sun’ [mõ]] ‘to go’
  [kõmãn] ‘stepmother’ [nã]] ‘fall (singular subject)’
  [ôY«]ã\] ‘nervous’ [Y«mõ\] ‘choose’
  [mY«nY«\] ‘deer’ [\ı«mã]] ‘wing’
  [mãhãm] ‘�sh’ [pı«n(e«])] ‘sound made by jumping’
  [pe«nã]] ‘see’ [kõme«n] ‘city’
  [pãhãm] ‘bread’ [\Y«mY«]] ‘all of us’
  [\ãmı«\] ‘spirit’ [mı«hı«m] ‘wood’
  [mY«nY«n] ‘ant’ [\ãnãm] ‘light’

In the words above, the only non-nasal segments are voiceless consonants. Other-
wise, all segments are nasal. Comparatively, the words in (6) are completely oral.

 (6) [tihic] ‘man’ [potaô] ‘to cry’
  [kaôok] ‘strong’ [pacok] ‘corn’
  [kokec] ‘dog’ [kot] ‘manioc’
  [kabah] ‘also’ [cokakkak] ‘chicken’
  [codat] ‘soldier’ [caô] ‘to fall (plural subject)’
  [pYtop] ‘to bite’ [tapet] ‘paper’
  [pYtYc] ‘heavy’ [capYp] ‘pig’
  [pepi] ‘above’ [pohoc] ‘arrow’
  [pihep] ‘reservoir’ [(\)Jokoba] ‘below’
  [kadop] ‘to mix in liquid’ [topaô] ‘to �y’

Maxacalí possesses a number of roots that contain disharmonic sequences, as in (7):

 (7) [kacY«\] ‘like this’ [pYcõ\] ‘worm’
  [kiôY«n] ‘parallel lines’ [cYkã]] ‘above’
  [patı«\] ‘could be’ [kocãm] ‘�sh hook’
  [caôãm] ‘slug’ [tokãn] ‘toucan’
  [kacõ\] ‘praise the lord’ [kacı«\] ‘thus’
  [mY«tik] ‘with’ [ôãmbYhY] ‘wind’

Under speci�c conditions, voiced consonants are optionally realized as prenasal-
ized stops. �is happens when the voiced stop appears word-initially as the onset 
of an oral syllable, as shown by the examples in (8) below:

9.  In this section and below, the effect of (pre)vocalization as well as other low level phonetic 

facts will be disregarded when irrelevant for the exposition.
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 (8) [(m)boj] (<Port boi [boj]) ‘ox’
  [(n)doôok] ‘wave’
  [(\)Jokoba] ‘below’
  [(])gahap](<Port garrafa [gaÁhafa]) ‘bottle’

�e great majority of Maxacalí roots ends in a consonant and usually does not 
contain more than two syllables. Nouns are mostly bisyllabic of the type CVCVC, 
whereas function words as well as verbs may be monosyllabic. Words longer than 
two syllables can be derived by compounding, a very productive process in Maxacalí. 
Polysyllabic words may also be derived by a�xation, mostly su�xation. Pre�xes 
are rare. �e majority of the su�xes start with a voiceless consonant; very few start 
with a voiced or nasal consonant or with a vowel. A�xes may be inherently nasal 
or oral. In derived words, nasal roots or a�xes freely combine with oral roots, as 
is illustrated in (9):10

 (9) [pYtYc+nã]] bird+diminutive ‘little bird’
  [mı«m+tYt] wood+structure ‘house’
  [capYp+nã]] pig+diminutive ‘white-lipped peccary’
  [hãm+cop+bac] work+collective+good ‘good things’
  [mã\õ]+hec] sun+female ‘moon’
  [mı«n+cop] leaf+collective ‘leaves’
  [mı«m#koc] wood#hole ‘canoe’
  [tik#kY«m] man#sister ‘daughter’
  [mı«m#koc#Jok] wood#hole#straight ‘straight canoe’
  [ı«m+pata#cac] my+foot#skin ‘my toe nail’
  [ı«m+pa#ce] my+eye#hair ‘my eyelashes’

So far, we have seen that in Maxacalí voiced [b,d,J,g], voiceless [p,t,c,k], and nasal 
[m,n,\,]] consonants occur on the phonetic surface. Word-initially as well as 
word-internally, the voiced and voiceless consonants contrast in the onset of syl-
lables that contain an oral nucleus, whereas the nasal consonants may not occur in 
the onset of such syllables:

 (10) p [tapet] ‘paper’ b [kabah] ‘also’
  t [pYtYc] ‘heavy’ d [kadop] ‘scatter’
  c [citet] ‘spotted’ J [Jokoba] ‘down’
  k [kapec] ‘co�ee’ g [goc] ‘to ambush’

10.  �rough this work, the symbol + represents an affix boundary, # a compound-internal 

boundary, and ## a word boundary.
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On the other hand, in the onset of syllables containing a nasal nucleus, voice-
less stops contrast with nasal consonants, whereas non-nasal voiced stops are not 
allowed in this position:

 (11) p [pãm] ‘bread’ m [mãôã\] ‘alligator’
  t [tõmãn] ‘tomato’ n [nãmtYt] ‘bow’
  c [kacY«\] ‘like this’ \ [mã\õn] ‘sun’
  k [kã\ã] ‘snake’ ] []õ\] ‘to smoke’

�e surface distribution of voiceless, voiced and nasal onset consonants in the 
native vocabulary of Maxacalí is summarized in (12) below:

 (12) Co-occurrence restrictions between nucleus and onset

    

σ σ
/ |

{p,b}V {p,m} V

/ |

| |

[oral] [nasal]

�e distribution of consonants in the syllable coda is even more restricted: a�er an 
oral nucleus only voiceless consonants occur, while a�er a nasal nucleus only nasal 
consonants are permitted, as exempli�ed in (13) below:11

 (13) p [tup] ‘new’ m [ãmõm] ‘Amom (name of a spirit)’
  t [ãbot] ‘sand’ n [ũ(hũ)n] ‘Maxacalí woman’
  c [cakic] ‘to die’ \ [cũ\] ‘to su�er’
  k [ãpak] ‘to hear about’ ] [\ı«mã]] ‘wing’

�e distribution of coda consonants is provided in (14):

 (14) Co-occurrence restrictions between nucleus and coda

    

σ σ

| \ | \

V p V m

| |

[oral] [nasal]

11.  �is is true at some intermediate level of representation, which we consider to represent 

the output of the lexical phonology. Phonetically, partial or complete denasalization of the 

coda consonant may occur in the sequence C]σσ[C-voice, when the coda and onset conso-

nants do not share their place of articulation: compare [mı«(hı«)m] ‘wood’ and [mı«nta] ‘fruit’ 

with [mı«ptut] ‘house’ and [mı«pkoj] ‘canoe’. Equally, voiceless consonants are optionally voiced 

before nasal consonants, as in /taknõ\/ → [tagnõ\] ‘brother’.
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Since voiceless stops contrast with both voiced and nasal stops in onsets, voiceless 
stops must be distinguished as a separate phonological class. In contrast, in the 
syllable onset, voiced and nasal consonants are in complementary distribution, 
suggesting that one class may be derived from the other. As we have seen, non-
nasal voiced stops do not occur in the syllable coda. In this position, voiceless and 
nasal stops are in complementary distribution.

As mentioned previously, GPP assume that in Maxacalí nasality is distinc-
tive for both consonants and vowels. Voiced oral stops that occur in the onset of 
syllables with an oral nucleus are derived by a rule of consonant denasalization: 
/penec/ → [pedec] ‘tree frog’. Partial denasalization derives nasal-oral contour 
segments from nasal consonants in word-initial onsets when followed by an oral 
vowel: /nac/ → [nday] or [day]. In the onset of a syllable containing a nasal vowel 
and in codas a�er a nasal nucleus, nasal consonants remain nasal.

.1 GPP versus Rodrigues

We note that in all the words given in (5), as well as in the individual morphemes 
contained in the derived words in (9), a nasal span ends at its right edge in a nasal 
consonant that is located in the syllable coda. It is this observation that was at the 
basis of Rodrigues’ (1981) analysis of Maxacalí nasalization, to which we turn next.

In a reaction to GPP and Popovich (1971), Rodrigues (1980) made the inter-
esting claim that nasality in Maxacalí is predictable for both consonants and vowels 
given that nasal spans almost invariably end in a word-�nal nasal consonant and 
voiced non-nasal stops and nasal consonants are in complementary distribution. 
He proposes the elimination of nasality from the set of Maxacalí contrastive fea-
tures and the representation of all voiced, prenasalized and nasal consonants as 
voiced consonants in the lexical representation. According to Rodrigues, voiced 
stops are obligatorily nasalized when they occur at the right edge of the word, and 
it is from this position that they spread their nasal feature from right to le� within 
the word domain, until blocked by a voiceless consonant. He also allows for a 
limited use of contrastive nasalization in vowels in cases where the nasal quality 
of the vowel cannot be obtained from a following nasalized consonant, as in /hã/ 
‘manner’ vs. /ha/ ‘is’. Prenasalized consonants are considered positional, word-initial 
variants of underlying voiced consonants.

Compared to the position taken by GPP, Rodrigues’ proposal leads to a 
drastic simpli�cation of the lexical representations of Maxacalí words, such that 
non-sonorant voiced and voiceless consonants freely occur in both onsets and 
codas of syllables, which contain only oral vowels. His analysis explains why nasal 
syllables cannot contain voiced non-nasal obstruents, as the latter would either 
trigger nasality projection (coda) or, along with the vocalic nucleus, be a target 
for nasal spreading (onset). Furthermore, the fact that all underlying vowels are 
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oral explains why only voiceless stops can surface as oral in the coda of syllables 
containing an oral nucleus. Finally, it is predicted that voiced and voiceless con-
sonants may contrast in the onset before oral vowels, but that voiceless stops must 
contrast with nasal consonants before a nasal nucleus. In other words, all of the 
positional variation in the surface consonant system represented in (12) and (14) 
fall out naturally from the analysis.12 �us, it is possible to summarize Rodrigues’ 
proposal as follows:13

 (15)  A voiced consonant in the syllable coda is obligatorily realized as a nasal  
sonorant which spreads its nasality le�ward within the word-domain, until  
it is blocked by an intervening voiceless consonant (/p,t,c,k/).14

In Maxacalí, the notions of ‘word’ and ‘morpheme’ overlap to a large extent. 
Morphemes, especially nouns, are most commonly bisyllabic and CVCVC-type. 
Words that consist of a single closed syllable CxViCy

15 regularly have a corre-
sponding bisyllabic form CxViôViCy or CxVihViCy; the short variant occurs when 
it is part16 of a larger morphological structure and the long form is used when the 
word appears in isolation. Compare, for example, the noun phrase in (16a) with 
the compound in (16b):17

1.  �e different positions adopted by GPP and Rodrigues (1981) are not only due to a dif-

ference in theoretical paradigm, i.e. Pikean phonemics vs. classical generative phonology, but 

are also related to a difference in objective. Whereas GPP, and especially Popovich (1983), 

are interested in developing a writing system for Maxacalí, Rodrigues (1980) approaches the 

problem from a strictly phonological perspective, aiming his description at a redundancy-free 

lexical representation of Maxacalí words.

1.  Compared to the original proposal by Rodrigues, the spreading principle stated in (15) 

differs with regard to the structural position of the trigger of nasality. According to Rodrigues 

(1980), the (voiced) consonant triggering nasalization must be word-final. Even if the notion 

‘word’ is understood in the sense defined below, this would imply that non-derived words of 

the type (C)V«NTVC, i.e. a hypothetical form *[mã\tYp], with a morpheme-internal nasal 

coda consonant, should not exist. Although such words are usually composite, we wish to 

leave open the possibility that not all words of this type are synchronically transparent. We 

have therefore preferred to rephrase the spreading principle in such a way that it refers to 

the end of syllables rather than to the end of words. For our specific purpose, which is to test 

Rodrigues’ hypothesis concerning the underlying source for surface nasality in Maxacalí, this 

modification is not crucial.

1.  �e sound [ô] likely also serves to block nasal spread. �e behaviour of the glottal con-

sonants is elaborated in Section 4.2 below.

15.  Subscripts indicate segment identity or the lack thereof.

16.  In the examples we have encountered, the short form is always the le� element in the 

sequence. We suppose that this is a further condition on its distribution.

1.  �e examples in this paragraph are adapted from Araujo (2000).
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 (16) a. NP[mı«hı«m##koj] wood##hole ‘perforated wood’
  b. N[mı«m#koj] wood#hole ‘canoe’

Compare also the sequences in (17a–b), where the su�x /+tε/ represents the ergative 
marker:

 (17) a. [tihik##mõ\õn] the man##sleep ‘the man sleeps’
  b. [tik+tεô##cãnãhã]] the man+ergative##call ‘the man calls’

In Maxacalí, the great majority of bisyllabic words in which the �rst syllable is closed 
are either compound structures, as in (16b); structures containing su�xes, such as 
[tik+tεô] in (17b); or pre�xed words, like /iN+pata/ ‘my+foot’ → [ı«m+pataô].

As is shown by the sequences /ce+nã]/ → [ce«nã]] ‘hair+diminutive’, or  
/ı«N+pa+nã]/ → [ı«m+pã+nã]] ‘my+eye+diminutive’, nasality that originates in a suf-
�x spreads le�wards onto the preceding base. �is means that in Maxacalí the domain 
for nasal spreading is not the morpheme, but a larger structure. �e question then 
arises as to whether nasality that originates on the right part of a compound propagates 
into the part(s) on the le�. Vowel-�nal root morphemes are relatively rare in Maxacalí. 
Nevertheless, some compounds of the relevant type were encountered, which seem 
to show that the nasal feature does not spread across a compound boundary, as in  
/ku#\ãmãm/ [ku\ãmãm] ‘light, lamp’, which very probably contains the root /ku(hu)/ 
‘�rewood’. While it could be argued that, in this word, nasal spreading is blocked by an 
underlying voiceless stop – /kuhu/ has a variant /kuhuk/ in Maxacali’ – the presence of 
a blocking consonant is more di�cult to justify for the verb [penãhã] ‘to look’, where 
[pe] most likely represents the noun /pa/ ‘eye’. We will therefore assume that the notion 
‘word’ in the statement (15) refers to a bare or a�xed lexical category.18

�e operation of the principle in (15) is illustrated with the following examples 
(periods indicate syllable boundaries):

 (18) a.  /ba.Jod/ → [mã. \õn] ‘sun’. In this word, syllable-�nal /d/ is realized as [n] 
and spreads its nasality le�ward. Since there is no voiceless consonant in 
the word, nasality spreads over the whole sequence.

  b.  /pY.coJ/ → [pY.cõ\] ‘worm’. Here, syllable-�nal /J/ is realized as [\].  
Nasality spreads le�ward until it is blocked by voiceless [c].

  c.  /tot.cic.pec/ → [tot.cic.pec] ‘watermelon’. �is word does not contain a 
syllable-�nal voiced consonant. Consequently, it surfaces with oral  
segments only.

18.  From the phonetic transcriptions in Popovich (1985), we conclude that nasal spreading 

across compound and word boundaries may happen in informal speech styles. Unfortunately, 

a detailed account of Maxacalí morphology and a fine-grained analysis of the stylistic factors 

involved in nasal harmony are still lacking. We will therefore limit the discussion to obligatory 

nasal harmony, which, in the theoretical frame used here, corresponds with the lexical part of 

the harmony process (see also Footnote 11).
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When considered exclusively from a phonological perspective, Rodrigues’ analysis 
looks superior to the one proposed by GPP. It almost entirely eliminates nasality 
from the lexical representation. Both the range of surface distributions of voiced, 
voiceless and nasal stops, as well as the nasal/oral variation in vowels results from 
the free distribution of voiced and voiceless stops in lexical entries and from the 
projection of nasality in the syllable coda combined with the le�ward propagation 
of the nasal feature.

GPP’s proposal, on he other hand, must posit a wholesale underlying oral/
nasal contrast for consonants and vowels. It must account for optional prenasal-
ization and obligatory consonant denasalization and also include some spread-
ing mechanism to explain alternations between oral and nasal vowels in words 
that contain oral vowels underlyingly, such as /ce/ ‘hair’, which surfaces with a 
nasal vowel when combined with the diminutive su�x /nã]/:[ce«nã]]. Both the 
elegance of the proposal and its capacity to account for the great majority of 
Maxacalí words have led us to adopt Rodrigues’ analysis in our earlier studies of 
Maxacalí phonology,19 despite the fact that, as far as we are aware, Maxacalí would 
be the only language known in which surface nasality is derived for both conso-
nants and vowels from underlying representations in which nasality is entirely 
lacking. �e existence of a seemingly small residue of words for which nasality 
could not be derived from a coda consonant, such as /hã/ ‘manner’ vs. /ha/ ‘is’, 
did not seem alarming because the generalization expressed in (15) holds for all 
words that have a nasal, i.e. an underlyingly voiced coda consonant. Moreover, 
one could conjecture that the original conditioning factor for the nasality in 
words like /hã/ had become lost in the current state of the language, but was 
present at some earlier stage.

In an unpublished reaction to Rodrigues’ analysis, Popovich (ms.) pointed out 
that the set of words containing nasal vowels that cannot be derived by the prin-
ciple in (15) is relatively large.20 �e example sets (19a–b), taken from Popovich 
(ibid) and other sources contain such words:

 (19) a. [hãmãndiccok] ‘play’ [ôãmbYc] ‘needle’
   [hãmbedac] ‘sell’ [ôãmbYYh] ‘wind’
   [kã\ãndok] ‘viper species’ [ôãmbYk] ‘to cook’
   [kãmãndok] ‘horse’ [ôã\Jihik] ‘non-Indian’

  b. [hõmãh] ‘remote time’ [\õkãmY«]] ‘side’
   [nãnã] ‘uncle’ [nõã] ‘�nish’
   [mãôac] ‘will eat 3p sg’ [mãkak] ‘heron’

19.  Wetzels (1993; 1995), Wetzels and Sluyters (1995).

0.  Many thanks to Aryon Rodrigues for providing me with a copy of Popovich’s reaction.
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  c. [mã\õn] ‘sun’ [mõ]] ‘to go’
   [kõmãn] ‘stepmother’ [nã]] ‘fall (singular subject)’
   [ôY«]ã\] ‘nervous’ [Y«mõ\] ‘choose’
   [mY«nY«\] ‘deer’ [nõôõm] ‘that one’
   [mãhãm] ‘�sh’ [pı«n] ‘sound made by jumping’
   [pe«nã]] ‘see’ [kõme«n] ‘city center’
   [pãm] ‘bread’ [mãôã\] ‘alligator’
   [\ãmı«\] ‘spirit’ [mı«(hı«)m] ‘wood’

  d. [kiôY«n] ‘parallel lines’
   [caôãm] ‘slug’
   [kYôı«n] ‘bands’
   [mãôã\] ‘alligator’

�e words in (19a) are di�erent from the ones given in (5), repeated here as (19c), 
to the extent that in the examples of (19c) all coda consonants can be (pre)vocal-
ized, whereas the nasal consonants that are transcribed with superscript symbols 
in the words in (19a) never are. Since in Maxacalí all coda consonants may develop 
a (pre)vowel, (pre)vocalization provides us with a reliable test for determining the 
syllable position of a segment. �e fact that the relevant nasal consonants in (19a) 
cannot develop a (pre)vowel shows that they are not located in the coda, but rep-
resent the nasal part of a single prenasalized onset segment (created by progres-
sive spreading of nasality from the preceding nasal vowel). �e words in (19a–b) 
demonstrate that nasal vowels may occur inside a word without the presence of a 
nasal coda from which their nasality can be derived.

�e words in (19d) deserve special attention, because the glottal stop [ô] 
exhibits contradictory behavior as it blocks nasal spreading in the �rst two exam-
ples but not in the last one. As observed earlier (cf. 16/17), monosyllabic [CxViCy]-
type morphemes regularly have a corresponding bisyllabic form [CxViôViCy] or 
[CxVihViCy], where the short variant occurs as a part of a larger morphological 
structure, while the long form is used when the word appears in isolation. Rodrigues 
(1986:82) suggests that the long forms are derived from the short ones, proposing, 
for example, /bib/ as the underlying form of [mĩhĩm]. In Wetzels & Sluyters (1995), 
following GPP and Popovich (1985:45), it was proposed that short forms were 
derived from long forms, because the occurrence of the type of glottal sound, [ô] 
or [h], was believed to be unpredictable. However, according to Araujo (2000), the 
glottal sound that occurs in the long forms, although it is usually realized as [h], 
alternates freely with [ô]. Some examples are given in (20):

 (20) [mãhãm] ~ [mãm] ‘�sh’
  [mı«hı«m] ~ [mı«m] ‘wood’
  [mãhã\] ~ [mã\] ‘alligator’
  [pohok] ~ [pok] ‘marsh’
  [tYhYt] ~ [tYt] ‘bag’
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In (21) the way in which the segments of the short forms correspond with those of 
the long forms is shown for the morpheme [mã\] ~ [mãhã\] ‘alligator’:

 

(21)  

 

{h,ô}

|

C V C V C

\ \ / /
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| | | 

C V C

\

Araujo’s observation that the glottal stop and the fricative are in free variation 
in these words is important, since it allows us to circumvent the question as to 
whether the long form is derived from the short form or vice-versa. Given the pre-
dictability of the glottal sound in the long forms, we can explain the ‘transparency’ 
of the glottal sounds irrespective of the directionality of the derivational process. 
If the short forms are the lexical base from which the long forms are derived, the 
words in which these consonants look transparent result from the lengthening 
process illustrated in (21), not from spreading: /CVC/→/CV{h,ô}VC/, with the 
mapping of the melody to the unspeci�ed C and V positions. If the long form 
is the starting point of a shortening process, we may assume a mechanism like 
/CVxVxC/→[CVxC], and a rule of default onset insertion between VxVx in the 
long form. In both scenarios, we do not need to assume that glottal sounds are 
transparent to nasal harmony.21

. �e nativization of BP loans in Maxacalí

Considering the examples in (19a–b), one is led to conclude that, for almost all 
the nasal vowels in these words, nasality cannot be derived from a nasal coda 
consonant. �e question thus arises as to whether these words suggest a di�erent 

1.  �e fact that not all monosyllabic words have long forms could be interpreted as an argu-

ment in favour of a shortening process. However, there are also words of the type XVi{h/ô}ViC 

that have no short forms. Interestingly, BP loans which satisfy the conditions for shortening 

are never shortened, whereas monosyllabic BP morphemes are usually lengthened, a fact 

which suggests the existence of a lengthening rule: BP garrafa [gaÁhafa] ‘bottle’ > Max /gahap/ 

[]gahaƒp], never *[]gaƒp]. Compare this with BP [Á∫av(i)] chave ‘key’ > Max /cahap/ [t∫ahaƒp]. 

As will be illustrated in Section 4.2, the latter word is the lengthened version (/cahap/) of an 

intermediate */cap/, a�er deletion of the word-final vowel in the BP input sequence. In con-

temporary Maxacalí the only form in use is /cahap/, which cannot be shortened.
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analysis of nasality in general; for example, one in which coda consonants are not 
triggers but targets of nasal spreading. In order to shed light on this question, we 
will turn to a set of Maxacalí words that are of Brazilian Portuguese (BP) origin. In 
particular, we will see how BP words that contain nasal vowels and/or nasal conso-
nants are integrated in the Maxacalí sound system. Accordingly, a short excursus 
into the phonology of nasality of BP is necessary.

�e BP system of consonantal phonemes is much more complex than the 
Maxacalí one, as table (22) shows:

 (22) BP Consonantal Phonemes

  Labial Alveolar Palatal Velar
  p t  k
  b d  g
  f s ∫
  v z Š

  m n \

  l  ˆ

   n  x

�e lateral [l] is pronounced [h] in the syllable coda of the large majority of BP 
dialects. �e alveolar tap [n] and the velar fricative [x] are in complementary dis-
tribution, except intervocalically22 where they contrast: caro ‘expensive’ [Ákanu]ï 
[Ákaxu]23 carro ‘car’. Word-initially, in the syllable coda, and syllable-initially fol-
lowing a consonant, only [x] occurs: [Áxatu] rato ‘rat’, [max] mar ‘sea’, [ÁŠeNxu] 
genro ‘son-in-law’. �e tap occurs as the second element of a complex onset, a posi-
tion from which [x] is banned: [Áknizi] crise ‘crisis’. In the BP dialect that is spoken 
in the area where the Maxacalí live, [x] is pronounced [h]. �e coronal stops /t, d/ 
are realized as the a�ricates [t∫,dŠ] before [i]. In BP, nasal consonants contrast with 
both voiced and voiceless non-nasal stops in the onset of oral and (surface) nasal 
syllables: /paR/24 par ‘pair’, /baR/ bar ‘bar’, /maR/ mar ‘sea’; /paNda/ [Áp8«d!] panda 
‘panda’, /baNda/ [Áb8«d!] banda ‘band’, /maNda/ [Ám8«d!] manda ‘sends-3p’.25 In the 
syllable coda, only sonorant sounds (glides, liquids, N) and /s/ are allowed.

.  In Wetzels (1997), the contrast between /n/ and /x/ is represented phonologically as one 

between /R/ and /RR/, respectively, unspecified for place features. In positions where there is 

no contrast, /R/ is posited.

.  In these examples and henceforth, the symbol Á marks the following syllable as having 

primary word stress.

.  /R/ is predictably realized as either [x] or [n], depending on its syllable position: mar ‘sea’ 

[max] ~ [manIs] mares ‘sea-pl’.

5.  In the preceding examples, N represents a nasal mora not specified for place of articula-

tion (see Wetzels (1997) for extensive discussion of nasality in BP).
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BP has seven contrastive vowels under primary stress /i, e, ε, a, f, o, u/.  
In unstressed position or when nasalized, the distinction between upper and lower 
mid vowels is neutralized. �e phonetic quality of unstressed oral mid vowels is 
subject to dialectal variation, ranging between upper and lower mid, whereas nasal 
mid vowels are usually pronounced as upper mid. Two types of nasality must be 
distinguished for vowels. �e traditional division is between ‘allophonic nasality’ 
and ‘contrastive nasality’, although, for both types, nasality is predictable from a 
following nasal consonant. Allophonic nasalization targets vowels before syllable-
initial nasal consonants, as in /banana/ ‘banana’, which is pronounced [baÁn8«n!] or 
[b8«Án8«n!], depending on the dialect.26 Contrastive nasality results from the obliga-
tory spreading of the [nasal]-feature from a nasal consonant (or mora) in the sylla-
ble coda to the preceding nuclear vowel, as in /kaNpo/ [Ák8«ph] campo ‘countryside’ 
or /paNkada/ [p8«Ákad!] pancada ‘hit’.27 Moreover, BP has a number of nasal diph-
thongs, the most frequent of which is [8«h«], as in /televizãũ/ [televiÁz8«h«] televisão 
‘television’. Nasality thus appears to be a pervasive feature of both the source and 
the borrowing language. Nevertheless, the di�erences in the surface distribution of 
both oral and nasal sounds are considerable. As we have just seen, BP shows a free  
distribution of the di�erent consonant types (oral or nasal) in the onset. Also, the 
nasality of a syllable nucleus is not contingent on a (surface) nasal coda, as in 
the �rst syllable of [Ák8«.ph] < /kaNpo/ campo ‘countryside’. On the assumption 
that the productive constraints of Maxacalí phonology are somehow visible in 
the process of nativization of BP words, the way in which the sounds and sound 
sequences of BP are adapted to the phonotactic structure of Maxacalí should allow 
us to verify the correctness of the rules proposed by GPP and Rodrigues.

Above it was observed that the Maxacalí consonant system lacks liquids and 
supralaryngeal fricatives. When these sounds occur in BP loans, liquids and /f, v/ 
are changed into plosives, whereas BP [s, ∫, t∫, z, Š, dŠ] are usually pronounced as 
a�ricates, such that [s, ∫, t∫] correspond to Maxacalí [t∫] and BP [z, Š, dŠ] correspond 

6.  �e difference in pronunciation is characterized in terms of different conditions on the 

spreading rule, which is stress-sensitive in some dialects and stress-insensitive in others. In the 

dialect spoken by the non-indigenous populations in the area where the Maxacalí live, allo-

phonic nasality is obligatory for stressed vowels and optional for unstressed ones.

.  Hence, the term ‘contrastive’ must be interpreted here as ‘surface contrastive’. Nasaliza-

tion of the syllable nucleus is obligatory before a nasal consonant coda and the nasal con-

sonant is usually not pronounced, creating surface contrastive pairs like [Ák8«p!] campa ‘bell’ 

vs. [Ákap!] capa ‘cape’ or [Ám8«t!] manta ‘blanket’ vs. [Ámat!] mata ‘forest’ (the centralization of 

nasalized /a/ is predictable in BP). If contrastive nasality is derived from a partially specified 

nasal consonant in the syllable coda as proposed here, nasal spreading is obligatory, regardless 

whether the target is stressed or stressless.



 Nasal harmony and the representation of nasality in Maxacalí  5

to Maxacali [dŠ] in contexts where these a�ricates exist as (prevocalic) allophones 
of the palatal stops /c, J/. In the syllable coda, these segments are borrowed as 
stops. In the process of nativization, BP consonants that are foreign to Maxacalí 
preserve their place of articulation. BP [n, l] become [t, d, n] and [f, v] become 
[p, b, m], while the choice of laryngeal and manner features is to a large extent 
determined by their position in the Maxacalí syllable and the nature of the syllable 
nucleus (be it oral or nasal). Interestingly, the nucleus from a BP loan in Maxacalí 
will be nasal if the BP source has a nasal nucleus and/or a nasal onset. As it turns 
out, the laryngeal (voiced or voiceless) speci�cation of the BP coda consonant 
never accounts for the oral or nasal character of the syllable nucleus in the corre-
sponding Maxacalí word. �e words in (23) illustrate the di�erent ways in which 
BP [f,v] are adapted in Maxacalí. �e starred examples involving the variables X 
and/or Y represent sequences that contain [f, v] in contexts not attested in the 
borrowed vocabulary. �ey show how we would expect these consonants to be 
adapted based on the treatment of other BP consonants, as demonstrated below.

 (23) a. BP [f]  ~ Max [p]

  i. before oral and nasal nucleus
   fogão [fuÁg8«h«] ~ [puÁ]gãm] ‘stove’
   *XfV«Y  ~ *XpV«Y
  ii. a�er oral nucleus
   garrafa [gahaf(!)] ~ []gaÁhap] ‘bottle’

  b. BP [f]  ~ Max [m]

   a�er nasal nucleus
   *XV«f  ~ *XV«m

  c. BP [v]  ~ Max [(m)b]

   before oral nucleus
   vaqueiro [vaÁkejn(h)] ~ [(m)baÁket] ‘cowboy’
   canivete [kaniÁvεt∫(i)] ~ [kYdiÁbεt] ‘pocketknife’

  d. BP [v]  ~ Max [m]

  i. before nasal nucleus
   *XvV«Y  ~ *XmV«Y
  ii. a�er nasal nucleus
   *XV«v  ~ *XV«m

  e. BP [v]  ~ Max [p]

   a�er oral nucleus
   chave [Á∫av(i)] ~ [t∫aÁhap]28 ‘key’

8.  �e word [t∫aÁhap] is a lengthened form. See Footnote 21.
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In the process of nativization, the BP word-�nal vowel is usually deleted when 
unstressed, which is why these vowels are put in parentheses in the BP exam-
ples above and below. When the BP word ends in a nasal diphthong, the �nal 
vowel is o�en interpreted as the vocalized surface manifestation of an underlying 
nasal consonant, as can be observed for the words fogão ‘stove’ [fuÁg8«h«] → Max  
[puÁ]gãm] or [puÁ]gãƒ«m], as well as in calção ‘shorts’ [kahÁs8«h«]→ Max [kotÁt∫ãm]. 
Also, a word-�nal syllable that is stressed in BP may be closed with a conso-
nant in Maxacalí, as in café ‘co�ee’ [kaÁfε] → Max [kaÁpec]. �e corresponding 
pairs in (23) show that the labial fricatives of BP are nativized as labial stops. 
�e laryngeal speci�cation is preserved in the process of borrowing except when 
it con�icts with the phonotactic constraints of Maxacalí. �is is clear from the 
example in (23e), where, in the absence of any language-speci�c distributional 
restrictions, one would expect *[t∫aÁhab] instead of [t∫aÁhap]. In conformity with 
the constraint expressed as (14) above, only voiceless stops may close a syllable 
containing an oral nucleus, which explains why [b] is borrowed as its voiceless 
counterpart [p] in this word. �is example is particularly revealing, because, on 
the basis of Rodrigues’ analysis of nasality, one would expect the voice character 
of /b/ in the hypothetical form */cab/ to be crucial in the adaptation process, 
as one observes for word-initial voiced consonants, as in [mboj] < BP boi ‘ox’ or  
[]gahap] < BP garrafa ‘bottle’, [\dŠeÁdŠYj∫] < BP [ŠeÁzujs] Jezus, where voicing auto-
matically triggers prenasalization. We would therefore expect BP chave [Á∫avi] to 
appear as *[cãm] (or *[cãhãm] by lengthening), which would be in full agreement 
with the phonotactic requirements of Maxacalí, but, from the perspective of the 
oral/nasal distinction, in the opposite manner. As it turns out, the determining 
factor in the nativization of the word [Á∫av(i)] is the orality of the syllable nucleus, 
not the voicedness of the coda consonant. �e same treatment of BP voiced 
consonants can be observed in the words provided in (24), where he relevant 
segments appear in boldface:

 (24)    BP  Maxacalí

  a. Maxacalí ‘Maxacalí’ [ma∫akaÁli] ~ [mãt∫akaÁdij]
   Gabriel ‘Gabriel’ [gabniÁεh] ~ [gabidiÁet]
   relógio ‘watch’ [heÁlfŠ(ih)] ~ [heÁdoc]
   retrato ‘picture’ [hetnat(h)] ~ [hetaÁdat]

  b. martelo ‘hammer’ [mahÁtεl(h)] ~ [mbahÁtεt]
   vaqueiro ‘cowboy’ [vaÁke(j)n(h)]29 ~ [mbaÁket]
   (na)feira ‘market’ [naÁfe(j)n(!)] ~ [nãÁpet]

9.  �e optional monophthongization of the diphthongs /ej/ and /aj/ is a process that occurs 

throughout Brazil. It happens most frequently before /n/, but also before the palatal fricatives 
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  c. compadre ‘godfather of my child’ [kũÁpadn(i)] ~ [koÁpat]
   soldado ‘soldier’ [sohÁdad(h)] ~ [t∫oÁdat]
   Margarida ‘Margarida’ [mahgaÁnid(!)] ~ [mã]gaÁdit]
   capado ‘castrated pig’ [kaÁpad(h)] ~ [kaÁpat]

�e examples in (24a) show that [l, n] appear as voiced coronal stops in the onset of 
syllables with an oral nucleus. When these sounds occur in the coda a�er an oral 
vowel they are devoiced, in conformity with constraint (14), as can be seen in (24b). 
As expected, the same occurs with syllable-�nal BP [d], as in the words in (24c).

We conclude that the nativization of BP words in Maxacalí shows that nasality 
in this language is not derivable from the [+voice] speci�cation of a (non-nasal) coda 
consonant. We must therefore consider other options, for example, that nasality is 
a lexical property of consonants, as proposed by GPP. In this analysis, the underly-
ing representation of a word like [mY«nY«\nãmtit] ‘goat’ would be /mYnY\namtit/. 
Nasal coda consonants trigger nasal harmony and nasal onsets are transparent for 
spreading. Since le�ward spreading is independently necessary to account for 
alternations like [ce] ~ [ce«nã]], this possibility is worth considering. However, 
under this analysis, it would still not be possible to account for the nasal vowels in 
words that have no coda, such as nãnã ‘uncle’, nõã ‘�nish’, and others, as in (19a,b) 
above. One may next consider the hypothesis that nasality spreads bidirectionally: 
right-to-le�, to account for words like pãm ‘bread’ and for alternations like [ce] ~ 
[ce«+nã]]; and le�-to-right, from a nasal onset to the following nucleus (and coda) 
in words like nãnã ‘uncle’, nõã ‘�nish’. Le�-to-right spreading is moreover sug-
gested by the borrowings in (25) below, where we observe that when a BP syllable 
has a nasal onset, even in the presence of an oral nucleus, the syllable containing it 
appears as entirely nasal in Maxacalí, while eligible BP voiced and voiceless conso-
nants indiscriminately appear as nasal coda consonants.

 (25)   BP  Maxacalí

  comércio ‘city center’ [kõÁmεhs(ih)] ~ [kõÁmε«n]
  tomate ‘tomato’ [tũÁmat∫(i)] ~ [tõÁmãn]
  janela ‘window’ [Šı«Ánεl(!)] ~ [t∫ı«Áne«n]
  caneta ‘ballpoint’ [kãÁnet(!)] ~ [kãÁne«\]
  carneiro ‘sheep’ [kahÁne(j)n(h)] ~ [kahÁnε«n]
  remédio ‘medicine’ [heÁmεdŠ(ih)] ~ [hehÁmε«n]

Yet, one would not wish to conclude on the basis of the way the BP words in (25) 
are adapted that nasality is a lexical property of onset consonants in Maxacali. 

/∫, Š/, and more frequently in stressed syllables than in unstressed ones (for discussion and 

references, see Wetzels 2007).
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�e reasons for rejecting this hypothesis are several. One is that there would be no 
explanation for the nasal vowels in words like those below:

 (26) [hãmbedac] ‘sell’
  [ôãmbYk] ‘wind’

In the words in (26) there is no nasal onset (nor a nasal coda30) from which nasal-
ity could spread. Furthermore, if nasal onset consonants were underlying and were 
allowed to spread their nasality to their right, it would not be possible to account 
for the complementary distribution between voiced non-sonorant consonants, 
which occur exclusively in the onset of oral syllables, and nasal consonants, which 
are prohibited in this environment (cf. words like kabah ‘also’, kadop ‘scatter’, and 
the words in (26), among many others). As a matter of fact, the voiced consonants 
in these words, if derived from an underlying nasal consonant, show that there 
can be no rightward nasal spreading, because the spreading of nasality to the tau-
tosyllabic vowel would bleed the rule of consonant denasalization. Let us therefore 
consider the possibility that nasality is contrastive in vowels.

�e BP words that are part of the corresponding sets provided below contain 
at least one nasal vowel or diphthong.

 (27)    BP  Maxacalí

  a. quinhentos ‘�ve hundred’ [kı«Á\e«t(hs)] ~ [kı«Á\e«n]
  b. macarrão ‘pasta’ [makaÁh8«h«] ~  [mãkãÁhãm]  

(= /mãÁ+kãm/?)
  c. feijão ‘beans’ [fejÁŠ8«h«] ~ [pe«Á\õ]]
  d. tucano ‘toucan’ [tuÁkãn(h)] ~ [toÁkãn]
  e. calção ‘shorts’ [kahÁs8«h«] ~ [kotÁt∫ãm]
  f. santo ‘saint’ [Ásãt(h)] ~ [t∫ãn]
  g. compadre ‘godfather of my child’ [kũÁmpadn(i)] ~ [kõmÁpat]

From the point of view of the distribution of nasality, the BP word in (27a) rep-
resents a perfect Maxacalí word, except for the voiceless consonant following the 
nasal nucleus, which must be changed into the corresponding nasal stop. �e BP 
word in (27b) is adapted to Maxacalí in a way that suggests that [h] is transpar-
ent. However, this conclusion might not be warranted, because the word could 
be interpreted as being derived from a monosyllabic morpheme underlyingly, as 
indicated. �e activity of nasal spreading is particularly observable in (27c), where 
the nasal feature that is restricted to the word-�nal vowel in the BP noun is spread 
throughout the corresponding noun in Maxacalí, a�ecting all segments except the 
initial voiceless consonant. �e word pairs in (27d–g) show the blocking e�ect of 

0.  For the prenasalization of [b] in these examples, recall our earlier discussion following 

the example set in (19a).
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voiceless stops. We would be able to account for all of the words in (27), on the 
assumption that nasality is a lexical feature of vowels alone, by appealing to two 
mechanisms. �e �rst assures that the nasal feature of the syllable nucleus spreads 
to the syllable coda, and the second mandates that the nasal feature of the nucleus 
spreads le�ward to consonants of a speci�c type, as well as to vowels. �ese mech-
anisms are illustrated below for the word pẽ\õ] ‘beans’31:

 

(28)  

 

p e j o K

| | | | |

C V C V C = [pe\õ]]

rhyme

[nasal]

Next, we return to the words in (25), repeated as (29), and another set of loans, not 
discussed so far, provided in (30):

 (29)    BP  Maxacalí

  comércio ‘shop’ [kõÁmεhs(ih)] ~ [kõÁmε«n]
  tomate ‘tomato’ [tũÁmat∫(i)] ~ [tõÁmãn]
  remédio ‘medicine’ [re«ÁmεdŠ(ih)] ~ [hε«Ámε«n]
  janela ‘window’ [Šı«Ánεl(!)] ~ [t∫ı«Áne«n]
  caneta ‘ballpoint’ [kãÁnet(!)] ~ [kãÁne«\]
  carneiro ‘sheep’ [kahÁne(j)n(h)] ~ [kahÁnε«n]

 (30)    BP  Maxacalí

  Maxacalí ‘Maxacalí’ [ma∫akaÁli] ~ [mãt∫akaÁdij]
  Marisa ‘Marisa’ [maÁniz!] ~ [mãÁndiŠa]
  mesa ‘table’ [Ámez!] ~ [Áme«ndŠa]
  moto ‘motorbike’ [Ámfth] ~ [mõÁtok]
  moça ‘girl’ [Ámos!] ~ [Ámõt∫aô]
  (no) posto ‘post’ [noÁpost(h)] ~ [nõÁpoc]
  (na) feira ‘market’ [naÁfejn(!)] ~ [nãÁpet]

In the words of (29), nasal consonants are word-internal, whereas in (30), they 
are word-initial. Together, the words in (29–30) show that the presence of a nasal 
onset in the BP words is su�cient to yield a fully nasal syllable in the corresponding 

1.  �e capitals J and K in (28) represent partially specified consonants. �e question of the 

lexical specification will be taken up below.
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Maxacalí words.32 �is comes as a surprise if Maxacalí has a productive rule that 
denasalizes nasal consonants in the onset of oral syllables, as was suggested by 
GPP. To be clear, there are some rare examples in which BP nasal onsets are oralized 
in Maxacalí, as in the examples below:

 (31)    BP  Maxacalí

  martelo ‘hammer’ [mahÁtεlh] ~ [(m)bahÁtεt]
  canivete ‘pocketknife’ [kaniÁvεt∫i] ~ [kYdiÁbεt]

�e fact that similar BP words are nativized in di�erent ways shows that the borrow-
ing process is primarily oriented towards making BP surface patterns unknown to 
Maxacali compatible with the phonotactics of that language. �e words in (29–31) 
do not necessarily show that either denasalization or le�-to-right nasal spreading 
from syllable onsets are productive processes of Maxacalí phonology, but only that 
these are alternative strategies to repair ungrammatical surface sequences. Clearly,  
the preferred strategy is the nasalization of the oral vowel that is tautosyllabic with 
the BP nasal onset. In other words, confronted with a BP syllable containing a 
nasal onset and an oral nucleus, the Maxacalí speaker interprets the nasal onset 
as an indication of the nasality of its nucleus. �is is what one would expect if 
nasality is contrastive in vowels and if spreading occurs from right to le�. Note 
also that in the words in (30), only the vowel immediately to the right of the nasal 
consonant appears as nasal in Maxacalí. It is clearly not the case that the nasal 
feature is ‘set a�oat’ in order to dock on the rightmost nasalizable segment in a 
sequence that does not contain a voiceless consonant. Were this true, we would 
expect, for example, the Maxacalí form corresponding to BP [maÁniz!] ‘Marisa’ to 
be [mãÁnı«\ã], rather than [mãÁndiŠa]. �e attested outcome for [maÁniz!] is the one 
we would expect in view of the fact that in Maxacali a nasal span may be followed 
by an oral span, as in the words /mY«tik/ ‘with’, [ôãmbYhY] ‘wind’, etc. �e repair 
that is applied is minimal, but su�cient to bring the sequence [maÁniz!], and oth-
ers like it, in agreement with the phonotactic requirements of the language.

5. A different analysis of nasality in Maxacalí

From the way in which BP words containing nasal segments are adapted to the 
sound structure of Maxacalí, we have concluded that nasality is a contrastive feature 

.  Notice that given the words in (30), the allophonic nasality of the pretonic vowels in the 

BP words in (29) becomes irrelevant for the explanation of the nasality in the corresponding 

Maxacalí words. It could be claimed that in the Maxacalí words the complete nasal span is 

derived from the (hypothesized) nasality of the stressed vowel, by coda nasalization and le�-

ward spreading.
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of Maxacali vowels. We will show next that this hypothesis is su�cient to account 
for the surface distribution of this feature in both vowels and consonants in the 
native and borrowed vocabulary of Maxacalí.

In the analysis proposed below, we assume that predictable features are not part 
of the underlying phonological structure, but are provided when necessary in the 
course of the phonological derivation or by the phonetic component (cf. Clements, 
2001). We will moreover dispense with unmarked features and feature speci�cations 
as long as they are not phonologically active in the grammar or in a speci�c part of 
the grammar that is, for independent reasons, distinguished from other parts.

We have seen above that Maxacalí has a series of voiceless consonants and a 
series of phonemes that has both voiced non-nasal and nasal consonants as its sur-
face allophones. Taking into account the fact that nasal consonants surface only as 
onsets and codas of nasal nuclei, nasality for consonants is a predictable feature. 
Voiced and voiceless consonants contrast as onsets of oral syllables and vowels con-
trast for nasality. Furthermore, Maxacalí has no liquids or fricatives. Disregarding 
place of articulation in consonants and vowels as well as aperture distinctions in 
vowels, the remaining contrastive features of Maxacalí are presented as in (32):

 

(32)

 

Consonants Vowels

[–vocoid] [+vocoid]

[–voice] [+voice] [–nasal] [+nasal]

Notice that the major category features [approximant] and [sonorant] are not dis-
tinctive in Maxacalí. Moreover, in the syllable coda the opposition between voiced 
and voiceless consonants is neutralized: a [−vocoid] segment in the coda of a syl-
lable containing an oral nucleus will be realized as a voiceless stop, whereas in the 
coda of a syllable containing a nasal nucleus, it will surface as a nasal consonant. 
Dispensing with the unmarked and phonologically inactive features [−voice] and 
[−nasal], we can set up a lexical representation in which syllables that surface with 
a nasal vowel are lexically represented as either (33a) or (33b), and syllables that 
surface with an oral vowel as either (34a) or (34b), where C represents a [−vocoid] 
segment, V a [+vocoid] segment:

 

(33)

 

a. C V C b. C V C

[+voice] [+nasal] [+nasal]

[mãn] [pãn]



6 W. Leo Wetzels

 

(34)

 

a. C V C b. C V C

[+voice]

[bat] [pat]

To derive the proper distribution of surface nasal consonants and vowels, we must 
posit two spreading mechanisms. One, indicated with a dotted association line in 
(35), spreads nasality from le� to right and assures that syllable rhymes are always 
entirely oral or entirely nasal; and the other, indicated with a striped association 
line in (35a), iteratively spreads nasality from right to le� predicting that possible 
targets to the le� of a nasal vowel always surface as nasal.

 

(35)

 

a.

rhyme

C V C

[+voice] [+nasal]

[mãn]

b. C V C

[+nasal]

[pãn]

rhyme

�e proposed analysis explains why words with a nasal syllable immediately pre-
ceded by an oral vowel, nasal syllables with a voiced non-nasal onset, and syllable 
rhymes that disagree in nasality do not occur. However, an explicit analysis of Max-
acalí nasality must account for more. If nasal vowels really had a free distribution, 
we would expect to �nd, apart from words like #kacY«\# ‘like this’, #mY«tik# ‘with’, 
or #mã\õn# ‘sun’, words of the type #V«C1V«C2#, where C1 is a voiceless consonant. 
�e non-occurrence of such (non-derived) words shows that each morpheme con-
tains only a single instance of the [+nasal] feature. It follows that morphemes con-
taining more than a single nasal sound are the result of [+nasal]-spreading from a 
unique segmental source, a nasal vowel in the case of Maxacalí.33

.  Some surface exceptions to this generalization exist, as the word [mõcãn] ‘to arrive (plural 

subject)’. However, these words can generally be shown to consist of more than one morpheme. For 

the case at hand, compare [mõcaha] ‘to arrive’, [mõcakuc] ‘to enter (plural subject)’, [mõkpok] 

(</mõ]pok/) ’to send’, [mõ]gãhã] ‘to lead’. From these and other words we establish the pres-

ence of a morpheme /mõ]/, which also occurs independently in Maxacalí, meaning ‘to go’.
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In light of the preceding discussion, we establish the relevant parameters that 
account for the surface distribution of nasality in Maxacalí as given in (36):

 (36) Relevant parameters for Maxacalí nasal harmony34 35

  

trigger nasal vowels nasal vowels

domain word, as de�ned
earlier

syllable rhyme

direction of spreading le�-to-right (right-to-le�)

target condition [C, +voice]34 C

spreading mode iterative (non-iterative)

adjacency strictly local
*N
/ \

VCV

(strictly local)

OCP * N  N
(domain:
‘morpheme’) 

feature co-occurrence
restrictions35

*] none

In (36) we follow Peng (2000) and Clements & Osu (2001) for the set of relevant 
spreading parameters, except that we have de�ned a target condition for conso-
nants, whereas these authors have chosen for the de�nition of a class of blocking 
segments. Nasal harmony in Maxacalí has all the properties of a lexical phenom-
enon. Our choice to de�ne a class of targets instead of blockers is a consequence 
of our decision not to specify phonologically inactive features and because, in this 
part of the phonology of Maxacalí, no rule appears to refer to the feature [−voice]. 
�e absence of vowels from the de�nition of the set of target segments follows 
from the general observation that when a language activates a spreading constraint 
for the nasal feature and when voiced consonants are targets, all segments that are 
higher on the sonority scale are included in the class of target segments. �e con-
junction of the locality condition which prohibits non-adjacent nasal consonants, 
with the OCP, which restricts [+nasal] to one instances per morpheme explains 
the ungrammaticality of hypothetical (morphologically underived) *#kãcY«\# on 

. Notice that, in an analysis that would specify voiceless segments with a lexical [−voice] 

feature, it is possible to limit the target of nasal spreading to just C and to obtain the blocking 

effect of voiceless consonants through a feature co-occurrence restriction *[+nasal, −voice].

5. Interestingly, []] does not usually occur as the onset of a nasal nucleus, instead []g] is 

found: []gõ\] ‘to smoke’.
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the assumption that well-formed nasal spans are dominated by a single [+nasal] 
feature. Since the nasality in both syllables of *#kãcY«\# cannot result from spread-
ing - the intervocalic voiceless consonant blocks nasal harmony - this word could 
only be derived from two tauto-morphemic instances of the nasal feature, a situ-
ation prohibited by the OCP. Notice, �nally, that the parameters concerning the 
spreading of nasality in the syllable rhyme are either irrelevant or derivable from 
the domain speci�cation (rhyme).

6. Discussion and conclusion

Maxacali is one of the numerous indigenous South American languages that lack 
an opposition between non-sonorant voiced stops and plain nasal consonants. 
Instead, this language establishes a phonetic relation between voicing and nasality 
through a process of nasality spreading from contrastively nasal vowels to voiced 
segments.36 In this paper, we have shown that the hypothesis of a phonological 
contrast between nasal and oral vowels is necessary and su�cient to account for 
the distribution of nasality at the phonetic surface. �e plausibility of the pro-
posed analysis was reinforced by the manner in which BP words are borrowed 
into Maxacali, in particular by the way in which BP consonants were made to �t 
the severe restrictions on the shape of Maxacali coda consonants, by reference to 
the orality or nasality of the nuclear vowel.

 (37) …V«N##
  …V«T## …VT##
  …V«D## …VD##

Of the most frequent input sequences to the Maxacalí nativization procedure given 
in (37),37 only the boldfaced ones have a direct correspondent in Maxacalí phonot-
actics. �e other three must be adapted for two reasons: First, because nasality vs. 
orality is homogeneous within the (surface) rhyme; and second, because voiced 
consonants only occur as onsets of oral syllables. If nasality were predictable from 
the contrastive voice feature in coda consonants in a system without phonological 
nasal vowels, we would expect BP voiced consonants in this position to be realized 

6.  �e same surface co-occurrence of voice and nasality is observed in the optional process 

of word-initial prenasalization of voiced stops followed by an oral vowel. 

.  Recall that in the BP input these word-final sequences usually end in a vowel which is 

deleted in the borrowing process. A BP sequence …VN(V)## could only be exceptionally part 

of the input to the nativization process because stress is predominantly prefinal in BP, and, 

consequently, the le� vowel would be obligatorily nasal.
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as nasal. One could object to this view by referring to the fact that adaptation strat-
egies do not always mimic the rule system of the language, and that the change 
VD → VT could be an alternative (and maybe even simpler) way of repairing the 
illicit input structure. If this were true, one would have to explain why V«T## and 
V«D## are not nativized by undoing the nasality of the vowel, a feature which is 
non-contrastive in a grammar where nasality is derived from non-sonorant voiced 
consonants. On the other hand, the hypothesis of contrastive nasality for vowels 
allows us to straightforwardly predict how all BP rhymes are adapted to the nasal/
oral categorization of Maxacalí on the basis of the existing underlying vocalic 
contrasts and rules of the language. We therefore conclude that the nasal segments 
and sequences in native words that cannot be derived from voiced coda conso-
nants are not exceptions but counterexamples to the claim that surface nasality in 
Maxacalí is derived from non-sonorant voiced consonants in the coda.

We have found no cases of words borrowed from BP in which coda conso-
nants are adapted to �t the distributional restrictions of Maxacalí without refer-
ence to the orality/nasality of the tautosyllabic vowel.38 �is is not always the 
case for BP nasal onset consonants as there are examples that remain unadapted. 
We also observed that sometimes a nasal onset consonant is oralized instead of 
the nucleus being nasalized, though this occurs exclusively in unaccented syl-
lables. �e BP words found in our loanword corpus in which nasal consonants are 
onsets of unstressed syllables appear in (38) below.

 (38)   BP  Maxacalí

  martelo ‘hammer’ [mahÁtεlh] ~ [(m)bahÁtεt]
  canivete ‘pocketknife’ [kaniÁvεt∫i] ~ [kYdiÁbεt]
  Maxacalí ‘Maxacalí’ [ma∫akaÁli] ~ [mãt∫akaÁdij]
  Marisa ‘Marisa’ [maÁniz!] ~ [mãÁndiŠa]
  Margarida ‘Margarida’ [mahgaÁnid(!)] ~ [mã]gaÁdit]
  macarrão ‘pasta’ [makaÁh8«h«] ~ [mãkãÁhãm] (= /mãÁkãm/)
  (na)feira ‘market’ [naÁfe(j)n(!)] ~ [nãÁpet]
  (no) posto ‘post’ [noÁpost(h)] ~ [nõÁpoc]

In most unstressed syllables, Maxacalí follows the same nativization strategy as 
in stressed syllables. Few examples were encountered in which a nasal onset was 
oralized, i.e., BP /NV/ becomes Maxacalí /DV/ instead of /NV«/. It is not entirely 
clear why the �rst two words in (38) follow a di�erent adaptation pattern. Maybe 
the slight nasalization of the postnasal vowel in BP /NV/ syllables is actually fully 

8.  Directly, as in santo [Ásãt(h)] → [t∫ãn] ‘saint’, or indirectly, as in tomate [tũÁmat∫(i)]→ 

[tõÁmãn] ‘tomato’, through the reanalyzed sequence /toÁbãC/ with a nasal vowel.
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perceived by the native speakers of Maxacalí39 in stressed syllables, but less so 
in unstressed syllables. Another possibility for the recurrent nasalization of the 
stressed vowels as opposed to the less frequent nasalization of unstressed vowels 
could be the perceptibly higher saliency of the nasal onset in stressed syllables. 
In unstressed syllables either of the strategies could be equally likely, the preference 
for the nasalization of the nuclear vowel being an artifact of our small sample.

Independently of what the correct explanation is, the way martelo ‘hammer’ 
and canivete ‘pocketknife’ are nativized shows that Maxacalí speakers are aware of 
the vocalic oral/nasal contrast of BP words, even in contexts in which it does not 
occur in their own language. Similarly, the non-sonorant voiced consonants are 
perceived as such by Maxacalí speakers before nasal vowels, where they do not 
occur in Maxacalí words, as in the words listed in (39):

 (39)   BP  Maxacalí

  feijão ‘beans’ [feÁŠ8«h«] ~ [peÁŠõ]]/[pe«\õ]]
  televisão ‘television’ [televiÁz8«h«] ~ [tedebiÁdŠãm] *[te«ne«mı«Á\ãm]
  fogão ‘stove’ [fuÁg8«h«] ~ [puÁ]gãm]
  laranja ‘orange’ [laÁn8«Š!] ~ [ndaÁdãj«] *[nãÁnãj«]
  Lourenço ‘Lourenço’ [loÁne«sh] ~ [ndoÁdı«n] *[nõnı«n]
  João ‘João’ [Šh8«h«] ~ [ŠõÁãm] *[\õÁãm]

In borrowings like BP sabão [saÁb8«h«] → Max [t∫ãÁmãm] ‘soap’, BP feijão [feÁŠ8«h«] 
→ Maxacalí [pe«\õ]] ‘beans’, or BP comércio [kõÁmεhs(ih)] → Maxacalí [kõÁmε«n] 
‘shop’, sequences of voiced segments undergo R→L nasal harmony just as in the 
native vocabulary of Maxacalí. Aside from the expected [pe«\õ]] for ‘beans’, the 
form [peÁŠõ]] also exists and a number of words were encountered that, given 
le�ward harmony, are nativized irregularly. Indeed, the words in (39) show that 
non-sonorant voiced stops create exceptions to nasal harmony in BP loans.

From the discussion above, we conclude that nasal consonants, voiced oral 
consonants, and oral vowels are interpreted as such by Maxacalí speakers even in 
contexts in which they do not occur in Maxacalí. From this perspective, it is rele-
vant to recall that exceptions to rightward spreading do not exist. �is discrepancy 
may be due to the fact that in Maxacalí segments like /p, b/ contrast in the onset of 
oral syllables, while those like /p, m/ contrast in the onset of nasal syllables (at least 
super�cially). On the other hand, consonants in the syllable coda only contrast 
for place of articulation. In other words, in the syllable onset, speakers are trained 

9.  João Moraes (p.c.) pointed out that this slight nasalization of postnasal vowels really 

exists in BP without being perceived by BP native speakers. It is unclear if the degree of pho-

netic nasality is different in stressed and unstressed syllables.



 Nasal harmony and the representation of nasality in Maxacalí  69

to recognize the cues distinguishing /p, b, m/ as relevant to the interpretation of 
their corresponding lexical phonological categories, which is not the case for the 
manner and laryngeal features that occur in the syllable coda, where voicelessness and 
nasality are purely articulatory categories. Should this interpretation prove correct, 
this would provide evidence for the non-speci�cation analysis proposed above.

BP sounds are directly mapped onto the very limited set of Maxacalí distinctive 
features and thus distinctions like [±approximant], [±sonorant] and [±continuant] 
that are non-contrastive in Maxacalí are ignored. During the nativization process, 
speci�c features may be deleted or transferred to force illicit sequences to conform 
to Maxacalí phonotactics. In the BP word martelo [mahÁtεlh] → [(m)bahÁtεt] ‘ham-
mer’, BP [ma] is (exceptionally) reanalyzed as underlying /ba/ in Maxacalí, whereas, 
generally, BP [NV] is reanalyzed lexically as Maxacalí /DV«/. In the syllable coda, 
BP consonantal distinctions other than place of articulation are ignored and real-
ized according to the requirements of the phonological grammar of Maxacalí. 
As to the nativization of non-sonorant voiced onsets, exceptions are created sug-
gesting that in the borrowed vocabulary the set of target segments for le�ward 
nasal harmony has become restricted to vowels. To the extent that the number of 
such ‘irregular’ loans increases and these words come to be perceived as genuine 
Maxacalí words , the contact with BP will introduce a contrast between /p, b, m/ 
into the language.
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