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4 Voicing 

One of the key claims of the Element-based Dependency approach is that 
dependent |L| is interpreted either as nasalization or as voice, depending on the 
structure of the manner component to which it is associated. An illustrative 
example of this approach was observed in the previous chapter, where we saw 
that the definite marker in Kpelle is realized as voicing in case of a root-initial 
obstruent, and as nasalization in case of a root-initial sonorant. In the previous 
chapter, the main focus was on the interpretation of dependent |L| as 
nasalization. The present chapter is concerned mainly with the interpretation of 
dependent |L| as voice. 
 As was argued in chapter 2, distinctively voiced obstruents—segment types 
which do not have |L| as part of their head manner component—are represented 
in terms of a dependent element |L|. Two examples of voiced obstruents are 
given in (1): 
 
(1) a. O   b. O   
  |    |   
  � L   H L  
  |    |   
  U    I   

  /�/    /�/   
 
Representations of the kind in (1) make it possible to characterize patterns of 
obstruent voicing assimilation such as that displayed by Dutch in terms of 
spreading and, where appropriate, delinking of dependent |L|. In addition, they 
provide a natural account of devoicing processes in terms of position-dependent 
deletion of dependent |L|; this captures the observation that devoicing involves a 
loss of markedness. 
 The aim of this chapter is to provide support for the interpretation of 
dependent |L| as voice by considering a number of phonological interactions 
between nasals and obstruents. The first type of support comes from postnasal 
voicing processes in which underlyingly voiceless stops surface as voiced under 
the influence of a preceding nasal. In §4.1, I will claim that the presence of 
postnasal voicing in a language implies that the triggering nasals are specified 
for dependent |L|; if a nasal precedes a voiceless stop, this |L| spreads to the 
dependent position of the stop, where it is phonetically interpreted as voicing. 
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 In §4.2, I offer support for the dual interpretation of dependent |L| as 
nasalization and voice by examining processes in which nasals trigger either 
nasalization or voicing, depending on whether the segment following the nasal is 
a sonorant or an obstruent. The existence of such processes suggests that 
nasalization and voice are characterized by one and the same element, e.g. |L|, 
for which the triggering nasal is specified. 
 The evidence for the dual interpretation of dependent |L| that I adduce in 
§4.3 is less direct. In this section, the focus is on what I term “nasal fortition”, a 
cover term for phenomena in which nasals shed their vocalic properties and 
surface as stops, with complete or partial denasalization. An analysis of the 
targeted nasals as nasalized sonorant stops predicts that nasal fortition may 
produce either a voiced obstruent stop (through deletion of head |L|) or an 
inherently voiced sonorant stop (through deletion of dependent |L|). I will 
consider a number of examples of each type of fortition, and discuss a number 
of diagnostics that will help us to determine the status of the denasalized output. 
With regard to |L|, denasalization of a nasal to a voiced obstruent stop adds 
further support to the dual interpretation of dependent |L|. 
 
 

4.1 Postnasal voicing 

Postnasal voicing is a process whereby a voiceless obstruent—usually a stop—
surfaces as voiced under the influence of a preceding nasal. The existence of 
postnasal voicing offers support for the dual interpretation of dependent |L| as 
nasalization and voice. The process receives a natural interpretation in terms of 
the spreading of dependent |L| from the nasal to the dependent position of a 
following stop. This is shown in (2), where I assume that the nasal and the stop 
form a coda-onset sequence: 
 
(2)  C  O 
  |  | 
  L L � 
  |   
  �   

  /N±/ � [N©] 
 
This interpretation of postnasal voicing implies that the triggering nasal is 
specified for dependent |L|, i.e. it is a nasalized sonorant stop. As such, (2) 
illustrates the dual interpretation of dependent |L|: |L| denotes nasalization when 
linked to a sonorant manner component and voicing when linked to an obstruent 
manner component. 
 Cross-linguistically, postnasal voicing is quite common. The process can be 
observed in, for instance, Kpelle (Welmers 1962), Kikuyu (Herbert 1986), Ndele 
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(Herbert 1986), Korean (Rhee 2002), Yamato Japanese (Itô & Mester 1986), 
Greek (Newton 1972), Gaelic (Oftedal 1956), Zoque (Herrera 1995), Quechua 
(Rice 1993), Jicaque (Campbell & Oltrogge 1998), Mbiyom (Hale 1976), 
Oykagand (Sommer 1969), and Wembawemba (Hercus 1986). Consider for 
instance the following data from Zoque (cf. Herrera 1995) (some of these data 
were also considered in §3.2.4.2): 
 
(3)  a. /������/       [������]      ‘mariposa’    
     /��	�
��/       [��	�
��]       ‘gordo’ 
   b. /���-���/     [������]      ‘arete-PL’ 
     /����-��/      [������]      ‘subir-IMPERF’ 
     /���-��/      [�����]       ‘viene’ 

/	�
-����/     [	�
����]      ‘muy sordo’  
   c. /�����
 ����-��/ [�����
������]  ‘mariposa cae’ 
 
The forms in (3) show that postnasal voicing of voiceless stops and affricates in 
Zoque applies in an across-the-board fashion: it is found in morpheme-internal 
context, as in (3a), across a morpheme boundary, as in (3b), and across a word 
boundary, as in (3c). Note that postnasal voicing operates independently of place 
assimilation, since nasal-stop clusters in Zoque are not required to be 
homorganic. 
 From a general perspective, the voicing effect exerted by nasals is 
unsurprising. Nasals are voiced phonetically, and there is no a priori reason why 
this voicing should not be relevant phonologically. However, the problem is that 
nasals are generally the only sonorant segment type which triggers obstruent 
voicing. Consider in this light the following data from the Pama-Nyungan 
language Wembawemba (cf. Hercus 1986; see also Hayes 1995): 
 
(4)  a. /����/   [����]   ‘to hit’ 

b. /�����/  [�����]  ‘to twist’ 
c. /������/  [������]  ‘me’ 
d. /������/ [������] ‘shovel’ 

 
Wembawemba is representative of the overwhelming majority of languages 
which have postnasal voicing: the process is triggered by nasals, and not by 
other sonorants. 
 This observation leads Hayes to suggest that postnasal voicing must be 
accounted for in specific phonetic terms. According to Hayes, there are two 
reasons why obstruents, and in particular obstruent stops, are prone to undergo 
voicing in postnasal context. First, the initial portion of a stop in postnasal 
context involves a brief period during which the passage to the nasal cavity is 
not sealed off completely. This “nasal leak” facilitates voicing. Second, the 
raising of the velum that is required for an oral stop continues for some time 
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after the nasal passage has been closed. This raising gesture expands the oral 
cavity, and thus also facilitates voicing. Note that these characteristics are 
specific to nasal-stop sequences; hence, they provide a phonetic explanation of 
the fact that sonorant-induced voicing of obstruents is generally restricted to 
nasals. 
 While I do not deny that postnasal voicing is phonetically motivated, it is 
questionable whether a phonological interpretation of the process requires the 
degree of phonetic detail that is suggested by Hayes. In Element-based 
Dependency, postnasal voicing can be straightforwardly accounted for in terms 
of spreading of dependent |L| from the nasal to the following stop. The fact that 
postsonorant voicing is specific to nasals is due to the fact that phonologically 
active nasals are nasalized sonorant stops, and hence are specified for dependent 
|L|. Dependent |L| is absent in other sonorant segment types; if it were not, this 
would incorrectly imply that the sonorants are nasalized. Consider the 
representation of the medial consonant cluster of /�����/ (cf. 4b)). In (5), I 
assume that the manner component of /�/ consists of |L| dominating |H|: 
 
(5)  C O 
  | | 
  L � 
  | | 
  H U 
  |  
  I  

  /�.�/ 
 
Note the absence of dependent |L| in the representation of /�/; as a consequence, 
no interaction between the sonorant and the stop takes place: 
 The approach to postnasal voicing that is advocated here raises the question 
how other forms of postsonorant voicing of stops should be accounted for. A 
reasonable assumption is that the voicing in these cases is not conditioned by the 
segmental but by the prosodic context. To illustrate this, consider the following 
correspondences between Jicaque and Tol, two closely related languages of 
Honduras (cf. Campbell & Oltrogge 1980); in (6), my reconstruction of Proto-
Jicaque follows that of Campbell & Oltrogge: 
 
(6)    Proto-Jicaque  Tol       Jicaque 
   a. �����      �����    �����   ‘far, long’ 
     �����       �����     �����    ‘vulture’     

�-�����	�     �-�����	�   �-���    ‘my ear’ 
b. ����-       ����-     ����-    ‘above’ 
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   c. ����        ����      ����     ‘jaguar’  
     ���é        ���é      ���é     ‘he died’ 

(�)������    (�)������  �����   ‘four’ 
 
The forms in (6a-c) show that the development from Proto-Jicaque to Jicaque 
involved voicing of postnasal, postliquid, and intervocalic stops.1 I suggest that 
what unifies these voicing contexts is the prosodic position of the targeted stop, 
which is that of the foot-internal onset. According to this interpretation, voicing 
in Jicaque is the result of prosodically conditioned lenition, similar to what I 
proposed for Fore in §1.3.2. Lenition involves the addition of |L| to the manner 
component of the affected stops. As was noted, this signals that the process is 
prosodically rather than segmentally conditioned.  
 An inspection of cross-linguistic obstruent voicing processes in postsonorant 
context suggest that the presence of postvocalic and postliquid voicing implies 
the presence of postnasal voicing, but not the other way around. Hayes (1995:2) 
observes that this is “a likely Greenbergian implicational universal”. Note that 
this supports the interpretation of postnasal voicing in terms of spreading of 
dependent |L|, at least in those languages in which voicing is triggered 
specifically by nasals. 
 An additional argument for treating postnasal voicing as primarily 
phonological is that many languages restrict postnasal voicing to specific 
domains. In Japanese, for instance, morpheme-internal nasal-obstruent clusters 
are required to be voiced only in the native, “Yamato” stratum of the lexicon (cf. 
Itô & Mester 1995). In other lexical strata, such as those containing Sino-
Japanese and foreign words, NC� sequences are tolerated: 
 
(7) a.   Yamato 
    �����       ‘dragonfly’   (*�����) 

�����       ‘chewing’   (*�����)         
�������      ‘lonely’     (*�������) 
�����       ‘disgusted’   (*�	���) 

   b. Sino-Japanese 
	����       ‘walk’ 
������       ‘opposite’ 
��
���      ‘relation’ 
	��	��       ‘teacher’ 

c. Foreign 
��������   ‘computer’ 
	����������  ‘Santa Claus’ 
��
������    ‘concrete’ 

 
                                                 
1  Note the change *� > � in Tol in (6c). This development affected all instances of *�. 
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Another language in which postnasal voicing has a restricted domain of 
application is OshiKwanyama, a Bantu language of Angola. In OshiKwanyama, 
voiced and voiceless stops are in complementary distribution, with the former 
occurring in postnasal context only (cf. Pater 1997); this suggests a morpheme-
internal process of postnasal voicing. Support for this view comes from the 
accommodation of loans with voiceless nasal-stop clusters. As Pater (1997:19) 
observes, such clusters are realized with the stop part voiced: 
 
(8)   OshiKwanyama      English 
    	������      <     stamp 
    �������      <     print 
    ��
��       <     ink 
 
However, voiceless nasal-stop clusters that are the result of prefixation do not 
display postnasal voicing. Instead, the nasal-final prefix surfaces with the place 
specification of the stem-initial stop, which is itself deleted (cf. Pater 1997:19): 
 
(9)   /��N+����/  [������]   ‘ribs’ 
    /�N+����/  [�����]   ‘good-for-nothing’ 
    /�N+����/  [�����]   ‘calf’ 
 
Pater refers to this process as “nasal substitution”. In Element-based 
Dependency, it can be interpreted as involving the deletion of the manner 
component of the stem-initial stop, with the remaining place specification taken 
over by the nasal. This scenario is shown in (10) for the nasal-stop cluster in 
/��N+����/. Observe in (10) that the identification of the morphological context 
is crucial, since a stop following a nasal in morpheme-internal context is voiced, 
not deleted:2 
 
(10)  (PFX)  (STEM)
  |  | 
  C  O 
  |  | 
  L L (�) 
  |   
  �   
     
    U 

  /N+p/ � [�] 
 

                                                 
2  I further assume that the nasal prefix is resyllabified as an onset; this has not been 

indicated in (10). 
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Another language in which voiceless nasal-stop clusters are subject to nasal 
substitution is Indonesian; see Pater (1997) for an account of this process. 
 As a final example of a language in which postnasal voicing applies under 
specific circumstances, consider Quechua. As was already noted in §1.3.2, 
postnasal voicing in the Puyo-Pongo dialect of Quechua is restricted to derived 
environments. Voicing of stops is contrastive in postnasal context morpheme-
internally, as in (11a,b); however, when there is a morpheme boundary involved, 
as in (11c), nasals can be followed by voiced stops only: 
 
(11)  a. ����������  ‘skirt’ 

�����      ‘soot’ 
      ��������    ‘to stir the fire’ 
    b. �����     ‘poison’ 
      ����      ‘sun’ 

������     ‘ten’ 
    c. �����    ‘you-GEN’     (cf. 	����-��  ‘porcupine-GEN’) 
      ����-��   ‘big one-LOC’   (cf. 	�����-��  ‘jungle- LOC’) 

  �����-��   ‘the house-OBJ’  (cf. ��	�-��  ‘the others-OBJ’) 
 
In the languages discussed, postnasal voicing occurs only under specific, 
grammatically defined circumstances. This suggests that a purely phonetic 
account of the process, as is proposed by Hayes (1995), must in any case be 
augmented with phonological and morphological information. It would appear, 
therefore, that a theory in which postnasal voicing accounted for in strictly 
phonological terms is more restrictive. 
 To conclude this section, it should be noted that while most processes of 
postnasal voicing involve a nasal as trigger, there are also voicing processes that 
are conditioned by other nasalized segment types. Consider as an example the 
following forms from the Odienné dialect of Jula, a Manding language spoken 
in Guinea-Bissao and Ivory Coast (cf. Tourville 1991): 
 
(12)  a. /�ê/     [�ê]     ‘child’ 
    b. /�ê-��/    [�����]   ‘it’s not a child’ 

c. /�ê-	���/  [�ê����]  ‘two children’ 
 
These data suggest that underlying vowel nasalization is signalled by 
prenasalization and voicing of stops, as in (12b), and by voicing of fricatives, as 
in (12c).3 The latter process can be represented as in (13): 
 

                                                 
3  Note that vowel nasalization is not realized in case a stop follows; see Tourville (1991) for 

discussion of this issue, and for a detailed examination of the status of nasality in Jula in 
general. 



C H AP TER  4  
 

 

178

(13)  N  O 
  |  | 
  L L H 
  |  | 
  I A I 

  /ê+	/ � [ê�] 
 
The Jula facts illustrate the dual interpretation of dependent |L|: if |L| surfaces as 
part of a sonorant it is realized as nasalization; if, on the other hand, |L| surfaces 
as part of an obstruent—either a stop or a fricative—it is realized as voicing. 
The facts further demonstrate that obstruent voicing can be triggered not only by 
nasalized stops but also by other nasalized segment types. Note that in Element-
based Dependency the triggering contexts are unified in terms of dependent |L|. 
By way of contrast, it is not entirely clear how the phonetically motivated 
account of Hayes would account for the presence of obstruent voicing in the 
context of a following nasalized segment type. 
 
 

4.2 Interactions involving nasalization and voice 

In this section, I consider a number of processes in which nasalized segments 
trigger either nasalization or voicing, depending on whether the target of |L|-
spreading is a sonorant or an obstruent. The existence of such processes offers 
strong support for the dual interpretation of dependent |L| as nasalization and 
voice.4 
 Consider first of all the pattern of perfective formation in Navajo and 
Chipewyan. As Rice (1993:329) observes, perfectives in these languages are 
signalled by the voicing of stem-final fricatives, as in (14a), and by nasalization 
of stem-final vowels, as in (14b): 
 
(14)            IMPERF   PERF 

a. Navajo    -���      -����    ‘chew, eat’ 
-����    -���!   ‘few go’ 
-�óó	     -�óó�   ‘lead’ 

      Chipewyan  -�á�     -�á�    ‘chew, eat’ 
              -�á	     -�á�    ‘few go’ 
    b. Navajo    -�í      -�î     ‘swim’ 

-�á      -�fl     ‘classificatory compact object’ 
              -��      -�ã     ‘classificatory contained object’ 
 

                                                 
4  Some examples of this type of process were already considered in §§3.2.4.1 and 3.2.4.2. 
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The two surface manifestations of the perfective receive a natural interpretation 
if the perfective morpheme is analyzed as consisting of |L| underlyingly. This |L| 
is linked to the dependent position of a stem-final segment and, depending on its 
manner type, is realized as nasalization or voice. The dual interpretation of the 
perfective is illustrated in (15), where I assume that stem-final fricatives occupy 
the syllable coda: 
 
(15) a.  N   b.  C   
   |     |   
   L L    H L  
   |     |   
   …     …   

 Nasalized vowel Voiced fricative 
 
Whereas this account seems feasible for Chipewyan, there is a complication 
with regard to Navajo. Rice notes that after vowel-final stems, the Navajo 
perfective suffix surfaces as [�] in case a vowel-initial enclitic follows, as in the 
forms in (16):5 
 
(16)  a. ��� ›       ‘I am’ 
      ��� í�Úê�flfl   ‘when I was’ (enclitic: - Úê�flfl ‘past time’) 
    b. ����fl      ‘area is located’ 

��� ����áá��  ‘law’ (enclitic: -� ‘relative’) 
 
While the hypothesis that the perfective morpheme in Chipewyan is dependent 
|L| can therefore be maintained, an alternative interpretation is required for 
Navajo.6 I suggest that in Navajo the perfective suffix consists of a (coronal) 
nasalized sonorant stop. This stop is phonetically realized if it is followed by a 
vowel-initial enclitic. This is illustrated in (17), where I assume that the 
perfective suffix forms an onset constituent:7 
 

                                                 
5  In Chipewyan, nasalized vowels are generally retained before vowel-initial enclitics (cf. 

Rice 1993; see also Li 1946). Note, too, that in Sarcee, a language closely related to 
Chipewyan and Navajo, the perfective suffix is marked by /�/, which is licensed only if a 
bimoraic vowel follows. Unlike Chipewyan and Navajo, Sarcee does not tolerate derived 
nasalized vowels. 

6  Rice suggests that the perfective in Chipewyan might consist of the feature SV, with a 
subsequent default rule filling in the feature [nasal]. I will discuss some problems with this 
approach in §4.3.1. 

7  In (17) I ignore place, though—as noted—I assume that the perfective suffix is 
underlyingly coronal. Note, however, that an analysis in terms of default coronal place is 
also feasible. 
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(17) (STEM) (PERF) (ENCL) 
  |   |   |  
  N   O   N  
  |   |   |  
  L  L L   L  
     |     
     �     
     |     
     I     
 
The facts suggest that the distribution of the perfective suffix in Navajo is 
prosodically conditioned: the nasalized sonorant stop is licensed only when the 
onset by which it is dominated is followed by a nucleus. This is the case when 
the perfective is followed by a vowel-initial enclitic. If there is no following 
enclitic, the stop is effaced. In this case, dependent |L| is retained through 
association to the preceding stem-final vowel, as is illustrated in (18): 
 
(18) (STEM) (PERF) 
  |   |  
  N   (O)  
  |   |  
  L L (L)  
     |  
     (�)  
     |  
     (I)  
 
Although more comparative data is required to substantiate this, a plausible 
assumption is that the Chipewyan pattern represents an innovation of the pattern 
found in Navajo. The facts considered suggest that in Chipewyan nasal 
effacement was at some point generalized to all contexts, which led to an 
eventual loss of the underlying nasal manner component. 
 The pattern of perfective suffixation in Navajo shares certain characteristics 
with that of Irish eclipsis. This concerns a morphologically conditioned process 
that turns stem-initial voiceless obstruents into voiced obstruents, and voiced 
obstruents into nasals; in case of vowel-initial stems, eclipsis triggers the 
insertion of an initial nasal consonant (see Ó Siadhail 1989, Rice 1993).8 The 
effects of eclipsis are summarized in (19):9 
 

                                                 
8  The inserted nasal is the long (or tense) coronal nasal, represented here as “N”. 
9  Ó Siadhail notes that /�/ eclipses to [�] in some dialects only. In (19) I ignore 

palatalization, which does not play a role in eclipsis. 
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(19)  a. � � �    b. " � #    c. � � �    d. º � n /__V 
� � �      	 � �      � � N 
� � �               � � 
 

 
The insertion of a nasal before vowel-initial stems suggests that eclipsis is 
triggered by an underlyingly nasalized sonorant stop rather than by |L| alone. 
This interpretation is consistent with diachronic evidence, which shows that the 
synchronic eclipsis trigger derives from a historical nasal, which occupied the 
final position of the word preceding the affected word. 
 The nasalization of voiced stops in (19) suggests that these function as 
sonorants in Irish, parallel to voiced stops in languages that display syllable 
nasalization (see §3.2.2). I interpret this to mean that the manner component of a 
segment such as /�/ consists of a bare sonorant stop structure. Eclipsis of /�/ 
involves association of dependent |L| with concomitant effacement of the 
manner component of the eclipsis trigger, resulting in [�]: 
 
(20) # O  O  
  |  |  
  (L) L L  
  |  |  
  (�)  �  
  |  |  
  (I)  U  

  /N+�/ � [�]  
 
In traditional feature theories, the consonantal changes that are effected by Irish 
eclipsis can be accounted for in terms of an incremental increase in sonority. 
According to this interpretation, the least sonorous segment types, i.e. voiceless 
stops and fricatives, are targeted by the feature [voice]. The more sonorous 
voiced stops (which, depending on the feature model, are already specified for 
[voice] or [sonorant]) are targeted by [nasal]. The problem with this type of 
analysis is that the relation between [voice] and [nasal] is stipulative. In 
Element-based Dependency, on the other hand, the relation between voicing and 
nasalization is captured in a straightforward way, since both are represented in 
terms of one and the same element, i.e. |L|. 
 Processes in which voiceless stops are voiced and voiced stops are nasalized 
suggest that the former are obstruents and the latter function sonorants. Another 
such process can be found in Maukakã, a Manding language spoken in Guinea-
Bissao and Ivory Coast. According to the description in Tourville (1991), 
Maukakã morphemes have four basic shapes. Evidence for this categorization 
comes among other things from the pattern of suffixation that is displayed by the 
definite marker /-�/ (cf. Tourville 1991:44-6): 
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(21)               INDEF  DEF 
a. Type 1   /��/    [��]   [���]    ‘fire’ 

    b. Type 2   /	ã/    [	ã]   [	ã�]   ‘snake’ 
c. Type 3   /$�
/   [$�]   [$�
�]   ‘house’ 

    d. Type 4   /�ã
/   [�ã]   [�ã
�]   ‘tongue’ 
 
In (21), two independent manifestations of nasality can be observed. The first 
concerns vowel nasalization, which, as the forms in (21a) and (21b) indicate, is 
contrastive. The second manifestation of nasality is prosodically conditioned; as 
the forms in (21c) and (21d) show, stem-final /
/ is realized in case it is followed 
by a vowel-initial suffix and is deleted in word-final prepausal position. Note 
that both manifestations of nasality can occur independently, and that underlying 
vowel nasalization is always phonetically realized. 
 If a stem ending in /
/ is followed by a consonant-initial morpheme, the 
underlying presence of /
/ is always signalled in the surface form. The forms in 
(22) show the effect of /
/ on a following consonant (cf. Tourville 1991:48,59): 
 
(22)  a. /	�
+����/   [	�
����]  ‘stone that surrounds fire’ 

b. /�ã
+��/    [�ã���]    ‘not pleasant’ 
c. /�
+��%/    [�&!�%]    ‘head hair’ 
d. /�%%
+$�$�/  [�%%��$�]  ‘species of cricket’ 

 
Given these surface realizations, the challenge is to determine the precise 
underlying shape of the stem-final nasal. The fact that it surfaces as [
] when 
followed by a vowel suggests that it has the following underlying structure:10 
 
(23)  O   
  |   
  L L  
  |   
  �   
  |   
  A   
 
The underlying presence of dependent |L| is important for two reasons. First, it 
establishes a contrast between a series of voiced oral consonants, /$ ' � � � �/, 
and a series of nasals, /� � & 
(/, both of which are distinctive in the language. 
Second, it permits an elegant interpretation of the nasalization of the oral series 
after stem-final /
/ in terms of spreading of dependent |L| and concomitant nasal 
effacement. This is illustrated in (24) for the labial sonorant stop /$/: 
 
                                                 
10  I assume that the place specification |A| is underlyingly present, although an analysis in 

terms of default velar place is also feasible. 
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(24)  (C)  O  
  |  |  
  L L L  
  |  |  
  �  �  
  |  |  
  A  U  

  /
+$/ � [�]  
 
The combination of /
/ and a following sonorant stop produces a single nasal 
that has the place specification of the underlyingly oral consonant. Similar to the 
nasalization of voiced oral stops in Tucano-type systems, this involves 
association of dependent |L| to a sonorant stop structure. The difference between 
the two types of nasalization is that in Tucano-type systems nasalization is a 
property of the syllable, while in Maukakã it is a property of nasal consonants. 
 The forms in (22) further indicate that stem-final /
/ triggers voicing of a 
following voiceless obstruent. In this context, no nasal effacement takes place. 
The realization of a combination like /
+�/ therefore simply involves spreading 
of dependent |L| from the nasal to the following stop, as is shown in (25):11 
 
(25)  C  O  
  |    
  L L   
  |    
  �  �  
      
   A   

  /
+�/ � [
�]  
 
The different effect of /
/ on obstruents and sonorants thus provides support for 
the dual interpretation of dependent |L| as nasalization and voice. 
 Further support for a unified treatment of nasalization and voice comes from 
the inspection of a number of stop assimilation patterns in Sambú, a Chocó 
language of northern Colombia. Sambú contrasts three types of stops which 
Loewen (1963), from which all Sambú data below are taken, interprets as fortis, 
lenis, and voiced. In word-initial position fortis stops are realized as voiceless 
aspirated, lenis stops as voiceless unaspirated, and voiced stops as voiced. The 
three stop series show different behaviour when preceded by a nasalized vowel. 
Here the fortis series is realized with, as Loewen (1963:358) puts it, “the sharp 
onset and the following release … greatly attenuated”. In the same context the 

                                                 
11  I assume in (24) that the two velar place elements are merged. Observe that other nasal-

obstruent combinations involve place assimilation, as is illustrated by the form in (22c). 
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lenis stops surface as voiced, and the voiced series as nasals. The different 
realizations of the Sambú stops are summarized in (26):12 
 
(26)  Stop type   #__     ö__ 

  fortis     [C�]     [C�C�]   
    lenis      [±]      [©] 
    voiced     [©]      [N] 
 
Since the lenis stops are phonetically voiceless in initial position, it seems 
appropriate to analyze these as plain stops phonologically; I will refer to this 
series as “plain” below. 
 Loewen further notes that a sequence of a nasalized vowel and a following 
fortis or plain stop is realized with an “epenthetic nasal continuant”. Some 
examples involving fortis stops are provided in (27) (cf. Loewen 1963:368): 
 
(27)  /�ê�����/  [�ê������] ‘flower, blossom’ 

/ã�����/   [ã������]  ‘fish sábalo’ 
/9���/     [9����]     ‘up, above’ 
/�ã-î����/  [�ãî�����]  ‘in order to go’ 
/ã���/   [ã
���]   ‘bench’   
/��ãî��ãî/  [��ãî
��ãî]   ‘star, firefly’ 

 
Some examples involving plain stops are given in (28) (cf. Loewen 1963:368): 
 
(28)  /��ê��/    [��ê���]   ‘nose’ 
    /�ã��/    [�ã���]   ‘canoe’ 
    /�û���/    [�û����]   ‘youth’ 

/�õ���/    [�õ����]    ‘old woman’ 
/�ã�/    [�ã
�]    ‘wind’ 
/ã��	�/   [ã
��	�]   ‘vulture’ 

 
It seems reasonable to interpret the emergence of homorganic nasals as a 
coarticulatory effect rather than as a phonological process of nasal epenthesis. 
However, according to Loewen it is the phenomenon of nasal epenthesis that 
indirectly accounts for the nasalization of voiced stops. Some examples of 
voiced stop nasalization are given in (29); Loewen observes that most examples 
of this process involve suffixation of the present tense auxiliary /-��/ to verb 
stems ending in a nasalized vowel (although he does not provide any examples 
of such forms): 
 

                                                 
12  This allophonic variation is characteristic of northern Chocó languages and in particular of 

Northern Epera, the dialect cluster that includes Sambú. Loewen notes that in southern 
Chocó languages assimilation of stops to nasalized vowels is generally absent. 
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(29)  /�ã����/   [�ã����]   ‘basket’ 
/î����/   [î����]   ‘lion’ 

 
Loewen (1963:362) offers the following explanation for voiced stop 
nasalization: 
 

The ���, ��� and ��[
] variation involves the assimilation of 
voiced stops to the epenthetic nasal continuant. The result, when 
completely assimilated, actualizes as a long consonant, or a cluster 
of identical consonants; however this cluster is often reduced to 
one mora of length. 

 
This interpretation provides a unified account of the effect of vowel nasalization 
on a following stop, but it does so at a considerable cost. For instance, Loewen’s 
account relies on three processes (nasal insertion, stop assimilation, and length 
reduction), which must be crucially ordered. Moreover, it is doubtful whether 
Loewen’s nasal epenthesis must be considered a phonological process, rather 
than a coarticulatory effect. Note in this respect that that the epenthetic nasal that 
Loewen postulates never occurs on the phonetic surface, and that an account in 
terms of nasal epenthesis implies an additional process of length reduction. 
There is no independent evidence for either process. 
 If, on the other hand, voicing and nasalization are expressed in terms of a 
single element, e.g. dependent |L|, then the Sambú stop alternations can be 
accounted for in a straightforward fashion. The phonetic characteristics and the 
phonological behaviour of the Sambú stops suggest that they have the following 
representations: 
 
(30) a. Fortis  b. Plain  c. Voiced  

  O   O   O  
  |   |   |  
  � H  �   L  
        |  
        �  

  /C�/   /±/   /©/  
 
On the assumption that nasalized vowels have dependent |L|, spreading of this 
|L| to the dependent position of a plain stop, as in (31a), results in a voiced stop. 
Spreading of |L| to the dependent position of a sonorant stop, as in (31b), results 
in a nasal. 
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(31) a. Stop voicing  b. Stop nasalization 

  N  O   N  O 
  |  |   |  | 
  L L �   L L L 
         | 
         � 
 
The lack of assimilation of fortis stops can be attributed to the fact that these 
stops have dependent |H|, the presence of which implies that there is no available 
landing site for dependent |L|. 
 In this section, I have considered a number of processes in which dependent 
|L| is realized either as voicing or nasalization, depending on the manner type of 
the segment to which it is associated. The existence of such processes provides 
compelling support for the dual interpretation of dependent |L| as voice and 
nasalization. Note, too, that all processes considered in this section apply at the 
level of subsegmental constituents, and not at the level of syllables. This is in 
accordance with the CDR principle as formulated in §3.2.3, which states that 
dependent |L| has a fixed interpretation of nasalization when it is underlyingly 
associated to a syllable. 
 
 

4.3 Nasal fortition 

In this section, I consider a less direct type of support for the dual interpretation 
of dependent |L| as nasalization and voice. The relevant evidence comes from 
processes of nasal fortition, the cover term for those phenomena in which nasals 
shed their vocalic properties and surface as stops, with either complete 
denasalization (i.e. N > ©) or partial denasalization (i.e. N > NC or N > CN). 
 To appreciate the support adduced from nasal fortition processes, recall first 
of all the scenario of nasal lenition that was proposed in §3.3, and is repeated in 
(32) below: 
 
(32)  O     O  
  |     |  
  L L  >  L L
  |       
  �       
 
The point to note is that the outcome of nasal lenition is, initially at least, a 
nasalized approximant. The fact that nasal lenition shows stability of 
nasalization thus supports a characterization of the process in which the lenition 
input is specified for dependent |L|. 
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 According to this line of reasoning, nasal fortition can be interpreted as 
involving the removal of the element |L| from the nasal manner component, 
resulting in a voiced obstruent stop. This scenario is illustrated in (33): 
 
(33)  O     O  
  |     |  
  L L  >  � L
  |       
  �       
 
Two observations can be made regarding (33). First, nasal fortition, like nasal 
lenition, shows stability of dependent |L|. Second, given that we are dealing with 
change from a nasalized to a voiced segment type, nasal fortition supports the 
dual interpretation of dependent |L| as nasalization and voice. 
 It is important to observe at this point that the Element-based Dependency 
representation of nasals predicts that (33) is not the only possible type of nasal 
fortition. Another way in which nasals may shed a vocalic property is through 
the loss of dependent rather than head |L|. This scenario is illustrated in (34): 
 
(34)  O     O 
  |     | 
  L L  >  L 
  |     | 
  �     � 
 
(34) involves a change from a nasalized sonorant stop to a plain sonorant stop. 
As such, this process is effectively the reverse of the process of sonorant 
nasalization that was discussed in §3.2.2. 
 In addition, it could be claimed that another type of nasal fortition involves a 
switch in the dependency relation between the head manner elements |L| and |�|, 
changing a nasal into a nasal contour (i.e. N > NC or N > CN). This type of nasal 
fortition is shown in (35):  
 
(35)  O     O  
  |     |  
  L L  >  � L
  |     |  
  �     L  
 
Since the change in (35) involves the promotion of |�| to dominating manner 
element, and therefore produces a more consonantal articulation, it qualifies as a 
type of nasal fortition. 
 The challenge facing Element-based Dependency is to determine whether 
the output of a particular nasal fortition process is a voiced obstruent stop, an 
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inherently voiced sonorant stop, or a nasal contour. Here the problem is that 
there is no straightforward one-to-one relationship between the phonetic result 
of nasal fortition and a particular Element-based Dependency representation. For 
instance, we observed in §3.2.2 that a phonetic entity such as [�] may function 
as an obstruent in some languages and as a sonorant in others. Similarly, we saw 
in §3.2.4.3 that the nasal part of a sound such as [��] may or may not be 
phonologically relevant. Hence, there is more than one way in which the 
outcome of fortition processes like /�/ > /�/ and /�/ > /��/ can be represented. 
 Below, I consider a number of examples of nasal fortition processes and 
discuss a number of diagnostics that will help us to determine the status of the 
denasalized outcome. These include the phonological behaviour of denasalized 
stops, the phonetic realization of such stops, and typological considerations 
regarding the organization of consonant inventories. First, in §4.3.1, I consider 
the status of denasalized segments in languages where nasal fortition has 
produced a completely nasal-less inventory. Next, in §4.3.2, I discuss some 
processes of nasal fortition which affect only a subset of nasals. In §4.3.3, I 
consider some instances of nasal fortition which have resulted in nasal contours.  
 

4.3.1 Complete denasalization 

In this section, I consider a number of examples of “complete” denasalization, 
i.e. denasalization processes which have as their outcome completely oral stops. 
In some languages, a diachronic process of complete denasalization has led to a 
completely nasal-less inventory. In other languages, complete denasalization has 
affected—or is affecting—nasals in particular contexts only. Examples of both 
types of processes will be discussed below. 
 Consider first the status of denasalized stops in languages which, due to a 
historical process of denasalization, lack an underlying series of nasals. To put 
the discussion on a concrete footing, it is useful to reiterate some typological 
observations regarding nasals. As was noted in §2.2.5, 3% of the languages in 
UPSID lack phonemic nasals (cf. Maddieson 1984). This concerns just ten 
languages: Quileute, Puget Sound, Hakka, Apinayé, Barasano, Siriono, Tucano, 
Kpelle, Rotokas, and Mura (Pirahã). Of these, Apinayé, Barasano, Siriono, 
Tucano, and Kpelle display complementary distribution between nasals and a 
series of voiced oral consonants. As was argued in §3.2.2, these languages have 
a single series of underlying sonorant stops, which surface as nasals if harmonic 
nasalization is present. According to the argumentation presented in §2.2.5, 
Rotokas and Pirahã also have a series of underlying sonorant stops. We saw that 
these stops are generally realized as oral, although they may in some cases 
surface as nasals. This leaves us with Hakka, Quileute, and Puget Sound. 
 Maddieson describes Hakka, a Sinitic language, as having an underlying 
series of prenasalized stops rather than nasals. It is doubtful, however, whether 
this is correct. According to Hashimoto (1973), Maddieson’s source, syllable-
initial nasals in Hakka are realized as slightly denasalized, so that the resulting 
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sounds can be termed prenasalized stops or, perhaps more appropriately, 
poststopped nasals.13 Hashimoto (1973:88) notes that “these parasitic explosive 
noises … are phonologically non-distinctive”. Syllable-finally, Hakka displays 
surface variation between prestopped and plain nasals that is conditioned by 
tone: prestopped nasals occur after short staccato tones and plain nasals after 
long legato tones.14 As regards this alternation, Hashimoto (1973:94) observes 
that 
 

the occlusion between the velum and the pharyngeal wall [i.e. the 
stop part of prestopped nasals] constitutes the most natural and 
most economical way of producing short syllables or, in our 
interpretation, of realizing a staccato (nonlegato) tone, while 
keeping the point of articulation unchanged. 

 
One possible account of this variation would be to treat syllable-final prestopped 
nasals as clusters of a nasal and a stop, so that a syllable with a short vowel 
followed by a stop-nasal cluster would have the same weight as a syllable with a 
long vowel followed by a nasal. In any case, there appears to be no reason to 
analyze Hakka as lacking underlying nasals. Indeed, a strong argument in favour 
of underlying nasals concerns the fact that Hakka has two syllabic nasals, [Ö ˚], 
the realization of which never contains a stop phase (cf. Hashimoto 1973). 
 Quileute and Puget Sound, languages which belong to the Salish family, are 
described by Maddieson as lacking nasality altogether. Quileute and Puget 
Sound are spoken on the northwest coast of America, where the lack of nasals is 
an areal feature (see Hockett 1955, Thompson & Thompson 1972). Comparative 
evidence indicates that the lack of nasals is due to a historical process of 
denasalization which turned nasals into voiced stops. With respect to Southern 
Puget Sound for instance, Snyder (1968:10) notes that “[t]he nasal stops [�] and 
[�] occur in surrounding Salishan dialects and are regularly replaced in this 
dialect with the stops [�] and [�]”. More generally, a number of Salish languages 
display evidence of diachronic changes in which sonorants, both nasals and 
approximants, developed into voiced stops (cf. Thompson & Thompson 
1972:448-50). 
 Denasalization of nasals to voiced stops is a feature of the region stretching 
from the Washington-British Columbia border area, where it is observed in, for 
instance, Puget Sound, Quileute, and Twana, to the San Joaquin valley in 
northern California, where it is observed in the northernmost dialects of Yokuts 

                                                 
13  Denasalization is typical of a number of Chinese dialects. Partial denasalization is found in 

southwestern dialects of Mandarin as well as in some dialects of Cantonese. Complete 
denasalization is found in some Southern Min dialects; here the oral variant of /�/ is often 
/�/ (cf. Hyman 1975). 

14  Tonal conditioning of oral-nasal allophones is also observed in other languages of South-
East Asia, such as Ong-Be (cf. Hashimoto 1985). 
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(see Whistler & Golla 1986, Smith 2002). Smith also notes that some Yokuts 
dialects exhibit occasional correspondences between nasals and voiceless stops. 
These stops generally occur in word-final position, where devoicing affects both 
obstruents and sonorants. Denasalization typically, and in most languages 
exclusively, produces voiced oral stops. 
 The effect of denasalization is illustrated in (36), which contains some 
representative cognate sets from a number of different language families of 
northwest America (SPu denotes Southern Puget Sound, NPu denotes Northern 
Puget Sound, and PA denotes Proto-Algonquian): 
 
(36)  a. Salishan (Newman 1977) 

Proto-Salish  Lilloet    SPu    NPu    Twana   
      *��	)�í       	-�í      ��	á��    ��	)�í    ��	)�í     ‘he’ 
      *�í�)      	-�í�    �é�     �í�)     ���á     ‘we’ 
    b. Chemakuan (Andrade 1953) 

Chemakum   Quileute 
      ����	      �����	    ‘four’ 

������     �������   ‘tree’ 
����       �����    ‘father’ 

    c. Wakashan (Haas 1972) 
      Nootka     Nitinat 
      ��*-       ��*-     ‘to sew’ 

���+(-      ���+(-    ‘to turn around’ 
*’����*-    *’����*-   ‘whirlpool’ 

    d. Algonquian (Proulx 1984) 
      PA        Yokuts    Wiyot 
      *������-     �����-    �í�-    ‘two’ 

*��* -      ����	-   �í��-   ‘three’ 
*������	�   ������	   ���    ‘snail’ 

 
In each of these languages, denasalization has turned nasals into voiced stops. 
 In terms of Element-based Dependency, there are two conceivable ways in 
which the above denasalization processes can be represented. The first option, 
illustrated in (37a), involves the deletion of dependent |L|, producing a sonorant 
stop. The second option, illustrated in (37b), involves the deletion of head |L| 
producing an obstruent stop: 
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(37) a. O   O  b. O   O  
  |   |   |   |  
  L L > L   L L > � L 
  |   |   |     
  �   �   �     
 
The decision as to which of these options is appropriate is not always a 
straightforward affair. As was observed before, the main problem is in this 
respect that a phonetically voiced oral stop may function as an obstruent or as a 
sonorant. 
 From a typological perspective, it is plausible to interpret the denasalized 
outputs as sonorants in those languages where denasalization has produced a 
nasal-less consonant system. The reason is that the overwhelming majority of 
languages has an underlying series of sonorant stops (which is in most cases 
realized phonetically as nasal). As was argued in §2.2.5, this observation is a 
strong argument for regarding the voiced stops of Rotokas and Pirahã as 
sonorants. If these stops were obstruents, then these languages would lack 
sonorant consonants altogether—this is a typologically highly marked, and 
presumably universally unattested state of affairs. 
 Typological considerations might be argued to have a weaker impact in the 
languages of northwest America that display denasalization. Although 
denasalization has in some cases led to nasal-less systems, these languages have 
retained other sonorant segments such as /� �/.15 Indeed, in some Salish 
languages in which denasalization has occurred, e.g. Lushootseed, there are 
good grounds to view the denasalized stops as obstruents. 
 A strong piece of evidence for treating the denasalized stops of Lushootseed 
as being obstruents comes from glottalization. A number of Salish languages 
have reduplicative morphology that operates in tandem with glottalization of 
sonorants. This glottalization may signal the diminutive, as in Shuswap, 
Squamish, and Twana, the affective, as in Thompson, or the distributive, as in 
Coeur d’Alene and Lushootseed (see Czaykowska-Higgins & Kinkade 1993). 
Given that glottalization targets sonorants, it is interesting to find out whether in 
those languages that have undergone denasalization, the denasalized stops are 
glottalization targets. Evidence from Lushootseed suggests that this is not the 
case. As is observed by Hess & Hilbert (1978), the distributive in Lushootseed is 
signalled by reduplication of the first three segments of the stem.16 The forms in 
(38a) show that if the final segment of the reduplicant is /� � �/, it surfaces as 

                                                 
15  This is the case in, for instance, Puget Sound and Quileute. 
16  Following McCarthy & Prince (1986), it seems more appropriate to define the size of the 

reduplicant in prosodic terms, e.g. as a bimoraic foot. This accounts for the fact that the 
reduplicant in /����	����
��/ consists of four segments; if the reduplicant is defined as a 
bimoraic foot, then the size of the onset is irrelevant. 
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glottalized. The forms in (38b) show that other segments, including denasalized 
/� �/, are unaffected: 
 
(38)     STEM   STEM-DIST 

a.  	����    	���	����    ‘two’ 
       	��)�(  	���	��)�(  ‘river’ 

b.  	�*(�   	�*(�	�*(�  ‘fly’ 
�()���   �()��()���  ‘sit down’ 
����    ������    ‘starve, die’ 

 
The fact that /� �/ pattern together with obstruents suggests that they are 
obstruents themselves, and thus have the manner structure in (39): 
 
(39)  O   
  |   
  � L  
 
This account provides a straightforward answer to the question why 
glottalization does not target denasalized stops: the denasalized stops cannot be 
targets, since the landing site for glottalization is occupied by dependent |L|. 
With regard to denasalization, the behaviour of denasalized stops suggests 
therefore that nasal fortition in Lushootseed involved the deletion of head |L| 
from the nasal manner component, thereby changing the nasal to a voiced 
obstruent stop. 
 Another argument for interpreting denasalized stops as obstruents comes 
from their participation in devoicing phenomena. The fact that a denasalized 
voiced stop, parallel to obstruents, is subject to devoicing suggests that the stop 
is itself an obstruent. In this case, the scenario in (40) is appropriate, where stage 
1 involves a diachronic process of denasalization to a voiced obstruent stop, and 
stage 2 a synchronic process in which the voiced stop is devoiced: 
 
(40)  O   O   O 
  |   |   | 
  L L > � L > � 
  |       
  �       
         
  Stage 1: denasalization Stage 2: devoicing 
 
Observe, however, that the following development is, in principle at least, also 
possible: 
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(41)  O   O  O  
  |   |  |  
  L L > L > �  
  |   |    
  �   �    

 Stage 1: denasalization Stage 2: devoicing 
 
It is reasonable to suggest, however, that the former development is more 
appropriate if the denasalized stops pattern together with obstruents in the 
devoicing process, since in this case the target of devoicing can be formalized in 
terms of an obstruent manner component. 
 An example of a Salish language in which denasalized stops are subject to 
devoicing is the Snoqualmie-Duwamish dialect of Puget Sound. Tweddell 
(1950:11) notes that in this dialect “a word-final voiced stop may become 
voiceless when utterance-medial”, and gives the example in (42a). Tweddell 
further observes that “a word-medial voiced stop may become voiceless in rapid 
speech”, which he illustrates with the form in (42b) (note here the elision of /)/): 
 
(42)  a. /+����-���� /     [+�������� ]     ‘we are like (him)’ 

b. /����)�)�����+(/  [�����)�����+(]  ‘you were seen’ 
 
These facts suggest that the denasalized stops in Snoqualmie-Duwamish Puget 
Sound function as obstruents, and thus consist of stop manner with dependent 
|L|. General support for an interpretation of the denasalized stops of Salish as 
being obstruents comes from their phonetic characteristics. Thompson & 
Thompson (1972:445) observe that 
 

these elements [i.e. the denasalized stops], incidentally, are very 
much like their English counterparts—lenis, and fully voiced in 
voiced surroundings, but beginning or ending unvoiced adjacent to 
voiceless sequences. 

 
Note, finally, that obstruentization of sonorants in Salish is not limited to nasals, 
but also affects other types of sonorants. For instance, Thompson & Thompson 
(1972:442) note that the Straits languages, spoken just north of Puget Sound, 
have undergone a diachronic change in which Proto-Salish *� and *� developed 
into voiced /�(/ and /��!/, which subsequently devoiced to /�(/ and /���/. The same 
type of devoicing can be observed in other Salish languages, such as Coeur 
d’Alene, Tillamook, and Chemakum. 
 In other languages of North America which have been affected by 
denasalization there is evidence to assume that the denasalized stops are still 
functioning as sonorants. This is the case in most—and perhaps all—
Athapaskan languages. As is observed by Krauss & Leer (1981), the Proto-
Athapaskan stem-initial nasals *� and *� have been retained in all daughter 
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languages in case *� and *� were followed by a vowel which was in turn 
followed by a nasal. However, when *� and *� were followed by a vowel 
which was in turn followed by an obstruent, the nasals have in some languages 
developed into voiced or prenasalized stops.17 
 In those Athapaskan languages which display denasalization to voiced stops, 
we find a merger of historical nasals with voiced stops on the phonetic level. 
However, in some of these languages there is evidence that the two types of 
voiced stops maintain distinct underlying representations. Rice (1993) discusses 
an illustrative case from Bear Lake Slavey (see also §1.2.2). Bear Lake Slavey 
has a number of morphologically conditioned processes in which some—but not 
all—voiced stops alternate with nasals. One such context is found in perfective 
formation. Two near-minimal pairs are provided in (43). In the forms in (43a) 
the perfective is signalled by nasalization of the stem vowel and the preceding 
stop. In the forms in (43b), on the other hand, the perfective is signalled by 
nasalization of the stem vowel only (cf. Rice 1993:322-3): 
 
(43)  a. -��  ‘win-IMPERF’    -�õ  ‘win-PERF’    
    b. -��  ‘move-IMPERF’   -�õ  ‘move-PERF’ 
 
The difference between (43a) and (43b) reflects a difference in the phonological 
status of the two types of stops. According to Rice, the non-alternating stops are 
voiced obstruents while the alternating stops, which are historically derived 
from nasals, are sonorants. This analysis is conceptually similar to the Element-
based Dependency interpretation of the Slavey facts. In this account, the 
perfective morpheme consists of a single element |L|, which is linked to the 
dependent position of a stem vowel and, when present, to a preceding sonorant 
stop. This is illustrated for the perfective form of /-��/ in (44) (in (44) I ignore 
place):18 
 
(44)  O  N  
  |  |  
  L L L  
  |    
  �    

  /-��/ � [�õ]  
 

                                                 
17  Examples of Athapaskan languages in which denasalization resulted in voiced stops 

include Galice, Hare, Tahltan, and Bear Lake Slavey. Languages in which denasalization 
resulted in prenasalized stops include Han, Southern Slavey, Western Apache, Upper 
Tanana, and Tanacross (see Krauss & Leer 1981, Rice 1993). 

18  As in §1.2.2, I ignore the change in vowel quality that is triggered by affixation of the 
perfective morpheme. 
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The non-alternating stops function as distinctively voiced obstruent stops, and as 
such are represented in terms of a head manner element |�| and a dependent 
element |L|. As a consequence, these stops cannot undergo nasalization, so that 
the perfective marker surfaces as part of the stem vowel only. This scenario is 
illustrated in (45) (in (45) I ignore place): 
 
(45)  O  N  
  |  |  
  � L L L 

  /-��/ � [�õ]  
 
The phonological behaviour of denasalized stops in Bear Lake Slavey strongly 
suggests that these segments function as sonorants. This suggests in turn that 
nasal fortition in this language involved the loss of dependent |L|, changing 
nasals into sonorant stops. 
 The present approach to the Bear Lake Slavey facts is conceptually similar 
to the SV-based approach proposed by Rice (1993), which I briefly discussed in 
§1.3.2. According to Rice, the non-alternating instances of /�/ in Bear Lake 
Slavey are obstruents and are represented as in (46a). The alternating instances 
of /�/ are sonorants and are represented as in (46b): 
 
(46) a. Obstruent stop  b. Sonorant stop 

   RT     RT  
          
  stop  place   SV  place
 
On the assumption that the feature [nasal] is a dependent of the SV-node, the 
nasal-oral alternation can be expressed by spreading of [nasal] from a following 
nasalized vowel: 
 
(47)   RT   RT  
        
  place  SV SV  place 
     |   
     [nasal]   
 
Thus, the absence of nasalization in case of a preceding obstruent stop is 
explained by the absence of an SV-node in the structural description of 
obstruents. 
 As compared to the present account, the general problem of the SV-account 
is that it requires three features—SV, [nasal], and [voice]—while Element-based 
Dependency requires only one, i.e. |L|. In addition, the SV-account has another 
weakness, which lies in the relation that is assumed between SV and [nasal]. 
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According to Rice, nasals are normally underspecified for [nasal]; underlyingly, 
nasals consist of a bare SV-node, which identifies them as sonorants (cf. also 
Rice & Avery 1989, 1991b). When not otherwise specified in the course of the 
phonological derivation (for instance by association of [nasal] as the result of 
nasalization, or by spreading of [lateral]), a universal default rule applies that 
fills in the feature [nasal]. Rice (1993:313) represents this rule as follows: 
 
(48)  SV 
   
   
  [nasal] 
 
According to Rice, this rule accounts for the cross-linguistic frequency of nasals; 
the vast majority of languages have an underlying series of sonorant stops, and 
in most of these languages these stops will surface as nasals through the 
application of the nasal default rule. 
 It should be observed, however, that in languages like Bear Lake Slavey, as 
well as in Tucano-type systems, it must be stipulated whether the nasal default 
rule applies. In a language like Southern Barasano the nasal default rule does not 
apply, since otherwise sonorant stops in oral contexts would surface as nasalized 
(cf. *[	�
é]; see §3.2.2). In Bear Lake Slavey, on the other hand, the default rule 
does apply, since here some sonorant stops are underlyingly unmarked for the 
oral-nasal alternation while others surface as nasalized regardless of the context. 
Examples of the latter type include [���-�(�(] ‘hill, plateau’ and [�á� �] ‘(s)he 
goes’ (cf. Rice 1993:322-3). It would appear, then, that neither the presence nor 
the behaviour of nasality in a system makes the application of the nasal default 
rule predictable. This indeterminacy seems unwarranted, and it suggests that the 
present approach, which assigns a phonetic interpretation to sonorant stops 
without recourse to a default rule, is more appropriate. 
 Another language in which phonological diagnostics are available to 
determine the status of denasalized stops is Zoque. As was noted in §4.1, the 
existence of a process of postnasal voicing suggests that nasals in Zoque have 
dependent |L| (see also §3.2.4.2). According to Herrera (1995), Zoque displays a 
process in which nasals are denasalized to voiceless oral stops word-finally, as 
in (49a), and to voiced oral stops before voiceless stops, as in (49b).19 For our 
purposes, the crucial observation in (49b) is that a voiceless stop following a 
denasalized stop surfaces as voiced: 
 
(49)  a. /���/ [���] ‘horcón’ (cf. /���-���/  [������] ‘en el horcón’) 

/���/ [���]  ‘punta’  (cf. /���-��-/   [�����]   ‘tuvo punta’) 
/��
/  [���] ‘tigre’   (cf. /��
-��-/  [��
��]  ‘se volvió tigre’)  

                                                 
19  Herrera observes that this process is not entirely regular, and notes that denasalization can 

be considered a change in progress. 
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b. /���-���/   [������]   ‘horcones’ 
      /���-����/   [�������]  ‘frente’ 
      /��
-���/    [������]   ‘tigres’ 
 
Taking the devoicing process first, this can be most appropriately stated in terms 
of the deletion of dependent |L|. On the assumption that the targeted stop 
occupies the coda position, we may interpret devoicing as involving a loss of 
markedness, in the sense that it produces a non-branching structure. This 
interpretation implies that denasalization involves the deletion of head |L| from 
the underlying nasal consonant. This two-step process is illustrated in (50) for 
the final nasal in /��
/ ‘tigre’:20 
 
(50)  O   O   O  
  |   |   |  
  L L � � L � �  
  |   |   |  
  �   A   A  
  |        
  A        

 Stage 1: denasalization Stage 2: devoicing 
 
An analysis of denasalized stops as obstruents is supported by the observation 
that voiceless stops following denasalized stops are realized as voiced. The fact 
that voicing in Zoque is triggered by both nasals and denasalized stops suggests 
that both are specified for dependent |L|, and hence that denasalization involves 
the deletion of head |L|. The combination of denasalization and voicing is 
illustrated in (51) for the nasal-stop cluster in /��
-���/ ‘tigres’:  
 
(51)  C  O  
  |  |  
  (L) L �  
  |  |  
  �  I  
  |    
  A    

  /
-�/ � [��]  
 

                                                 
20  For the purpose of clarity, I have represented denasalization and devoicing as ordered 

processes; however, I am not claiming that the two processes are ordered in derivational 
terms. 
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Thus, the fact that denasalized stops remain phonologically active, in the sense 
that they trigger voicing of a following stop, suggests that denasalization in 
Zoque produces a voiced obstruent stop. 
 Another diagnostic that can be used to determine the status of a denasalized 
stop is its phonetic realization. Consider in this light the following facts from 
Wiyot, an extinct Algic language of northern California. According to Proulx 
(1984:177), Wiyot displays a surface alternation between nasals and voiced 
stops, in such a way that “� and � are found after the first vowel of a word [and] 
� and � elsewhere”. That denasalization lies at the heart of this alternation 
becomes evident when we take into account comparative evidence from Proto-
Algonquian and Yurok, which represent other branches of the Algic family (the 
data in (52) are taken from Proulx): 
 
(52)  a. Proto-Algonquian   Wiyot      Yurok   
      *��	���        �*	)�              ‘breast’ 

*����	��        *��	)�              ‘give (food) to’ 
*�� �          �)         �)       emphatic particle 
*��� ����       �)��)�(á�)           ‘bone’ 
*�������       �)��(*�)             ‘head’ 

b. *������         �*�)�-     �����-    ‘steal’ 
      *���������       �ú���)��,            ‘stone knife’ 

��í�)�� 
    c. *���	���,*���	���� -��	��      ��	��     ‘breast’ 

*��������	���     �)��)�              ‘fingernail’ 
    d. *�������        �ú��      �����     ‘grease’ 
      *��������       )��í�      �����     ‘pidgeon’ 
      *������,*������    ���)�      ����      ‘below’      

*���������       �����á      ������    ‘elderberry’ 
����� ��             ‘elderberry bush’ 

 
The cognate sets in (52a) suggest that Wiyot has undergone denasalization, 
although as compared with, say, Puget Sound, the process has not resulted in a 
nasal-less system. As shown in (52b), most instances of Wiyot nasals occur after 
an initial vowel; however, the forms in (52c) indicate that denasalization has 
apparently left some nasals unaffected. A reasonable explanation for these 
exceptions is that at the time the Wiyot data were recorded, denasalization was a 
change in progress. The forms in (52d) show that regular exceptions to 
denasalization are those forms in which /�/ is preceded by /�/. Note, however, 
that we can account for (52b,d) by stating that nasals are found in the onset of 
the second syllable of a word.21 

                                                 
21  The absence of #�� and #�� suggests that these sequences do not form glottalized nasals, 

but must instead be analyzed as heterosyllabic. Note in this respect that the Wiyot reflexes 
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 The description of Wiyot in Teeter (1964) supports the distributional 
observations regarding nasals made above. Noting the occurrence of certain 
“sporadic nasalizations”, Teeter (1964:24,n.2) points out that there are three 
contexts in which nasalization seems to be regular. First, [� �] are found when 
“in the formation of verb complexes, stems beginning with /�/ or /�/ … occur 
directly after a preverb ending in /�/” (cf. Teeter 1964:24). Some examples are 
given in (53a). Teeter further observes that suffixation to a stem ending in /�/ 
triggers nasalization, as is illustrated by the form in (53b); no such nasalization 
is reported in case of stem-final /�/.22 
 
(53)  a. �á��	��  ‘it is dry’     �ó ����	�� ‘it is not dry’ 
      �á��  ‘it happens’   �ó ����  ‘it doesn’t happen’ 

b. �ò�    ‘father’      �ó����    ‘his father’ 
 
The lack of relevant data makes it difficult to establish a conditioning factor for 
this alternation, but it is certainly striking that in each of the forms in (53) the 
nasal occurs after the first vowel. This may be taken to suggest that /�ó-/, which 
Teeter analyzes as a proclitic, functions as part of the word for the purposes of 
the nasal-stop alternation. 
 Teeter observes that the third context in which nasals are found is after a 
glottal stop. As was noted, this is also what is suggested by the forms in (52c). 
Teeter provides some additional data which involve prefixation of a [�]-final 
prefix, as in the forms in (54a,b), and infixation of [�], as in the forms in (54c,d): 
 
(54)  a. �è      ‘axe’       ��-�è    ‘my axe’ 

b. �ò�     ‘snag’       ���-�ò�   ‘your snag’ 
c. �ó���    ‘it lies there’   �ó����    ‘what lies there’ 
d. �ó������ ‘one seeks it’   �ó�������  ‘what one seeks’ 

 
According to the generalization stated above, the occurrence of the nasals in 
(54a,b) is expected. However, it is unclear how the emergence of the nasals in 
(54c), and especially (54d), must be accounted for. Apparently, [�] conditions 
the presence of a following nasal, regardless of the position in the word. 
 The alternation that is observed in postglottal context might be taken to 
suggest that the voiced oral consonants stops are underlying, or that Wiyot has 
underlying nasals that are retained when following [�]. In either case, it is 
unclear why [�] should have this effect. Perhaps the presence of nasals in 

                                                                                                                   
of Proto-Algic glottalized stops have merged with both aspirated and plain stop series (see 
Proulx 1984). The conditioning factor for these mergers is not entirely clear. 

22  I have not been able to find any examples of suffixed forms with stem-final // in Teeter’s 
data, however. 
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postglottal environment requires an explanation in terms of rhinoglottophilia.23 
Equally unclear is the question whether the oral stops or the nasals must be 
considered as underlying in the onset position of the second syllable. If, as the 
data in (52) appears to indicate, denasalization was a change in progress, then 
the second onset of words might be regarded as the last context in which nasals 
occurred regularly. This might in turn suggest that nasals are still underlying 
synchronically, and that they denasalize to voiced stops in all other contexts. 
 Given the absence of a clear conditioning context, the most compelling 
diagnostic to determine the status of the voiced consonants is their phonetic 
realization. As is noted by Teeter, [�] is realized as a voiced bilabial fricative 
with weak frication and [�] as an apico-alveolar voiced flap. Teeter (1964:14) 
further observes that 
 

[i]nitially the former is in free alternation with /�/, and in this 
position the phonetic realization varies over the whole gamut 
between the two sounds. 

 
I take this to mean that the phonetic realization varies between [� � Ü # $ ��] 
and, presumably, [�]. Each of these realizations is a plausible interpretation of a 
labial sonorant stop: 
 
(55)  O  
  |  
  L  
  |  
  �  
  |  
  U  

 [����Ü�#�$���

                                                

��] 
 
According to this interpretation, the various realizations of (55) share the 
property of spontaneous voicing, as is expressed by the dominating element |L|. 
The presence of dominated |�| implies a reduction of periodicity. This reduction 
is effected by a closer labial constriction, but the extent of this constriction is not 
such that the segment loses its sonorant status. According to the tentative 
scenario suggested above, sonorant stops are synchronically derived from 
nasals. This implies that nasals are specified in terms of a sonorant stop with a 
dependent element |L|. Denasalization can then be formalized in terms of the 
deletion of this |L|, a process that occurs in all contexts apart from the second 
onset position of words, and following [�].  

 
23  According to this interpretation, the nasalizing influence that is exerted by [�] would 

condition a following nasal allophone. I consider some processes of this type in §6.2. 
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 To conclude this section, I consider a process of denasalization that is 
displayed by Acehnese, an Austronesian language of northern Sumatra. Durie 
(1985:19) gives the following underlying consonant inventory for Acehnese:24 
 
(56) � � , � � 
 �� �� ,� ��  
 � � - �  
 �� �� -� ��  
  	 �  � 
  �    
  ��    
 � � & 
  
 �� �� &� 
�  
  �    
 �  �   
 
What makes Acehnese typologically interesting is that it has a series of nasals in 
addition to a plain nasal series. The status of these nasals, transcribed as /�� �� 
&� 
�/ in (56), is a matter of some controversy. Durie, who terms them “funny” 
nasals, notes that these nasals are characterized by a longer duration and a lesser 
rate of airflow. This last aspect has led Catford (1977) to suggest that the 
“funny” nasals involve a lesser degree of velopharyngeal opening than plain 
nasals. If correct, Acehnese provides evidence for a phonological distinction 
between two degrees of nasalization, or, in Catford’s terms, between “light” and 
“heavy” nasals. Essentially the same contrast in nasals can be found in Rejang, 
an Austronesian language of southern Sumatra (cf. Coady & McGinn 1982; see 
also McGinn 1979). 
 This interpretation is challenged by Ladefoged & Maddieson (1996:104-6). 
They note that, apart from a longer duration, the “funny” nasals involve raising 
of the velum during the oral closure phase. Velic raising results in a decline of 
nasal airflow and, concomitant with this, an increase in intra-oral air pressure. 
Given that there is no appreciable nasal airflow at the time of oral release, 
Ladefoged & Maddieson term the “funny” nasals “orally released nasals”, and 
transcribe these in terms of a nasal followed by a superscript homorganic stop, 
i.e. [NC]. I adopt this convention here. 
 The phonetic difference between plain and “funny” nasals is mirrored by a 
difference in their phonological behaviour. Durie (1985:22) observes that when 
the initial consonant of a penultimate syllable is a plain nasal, nasalization 
spreads through following vowels, laryngeals, glides, and liquids in case there is 

                                                 
24  The segments which Durie transcribes as palatal stops appear to be coronal affricates 

phonetically. This can be surmised from Durie’s (1985:22) remark that “the palatal stop /�/ 
patterns as homo-organic with the dental nasal [�]”. 
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no intervening morpheme boundary. Some examples of this process are given in 
(57a); the forms in (57b) show that funny nasals do not trigger nasalization: 
 
(57)  a. �ãÜY   ‘rose’       b. ����  ‘dew’ 
      �µHã™  ‘expensive’      
����  ‘angry’ 
 
The same contrast can be observed in the near-minimal pair provided by 
Ladefoged & Maddieson (1996:104-5). Their acoustic measurements show that 
the final vowel in the form in (58a) is nasalized while the final vowel in the form 
in (58b) is oral:25 
 
(58)  a. �.��ã   ‘sea-mew’    b. �����  ‘servant’ 
 
The nasalizing effect of plain nasals suggests that these consist of a nasalized 
sonorant stop structure with dependent |L|; given the appropriate context, this 
dependent |L| spreads rightwards, nasalizing following vowels, laryngeals, 
glides, and liquids. But how should the “funny” nasals be represented? Since 
these do not trigger nasalization, a reasonable hypothesis is that these nasals 
consist of a bare sonorant stop structure: 
 
(59) a. Plain nasals  “Funny” nasals 

   O     O  
   |     |  
   L L    L  
   |     |  
   �     �  
 
There are a number of problems with this approach, however. First of all, the 
“funny” nasals of Acehnese are typologically highly marked. This fact is not 
reflected in their representation, which is less complex than that of the 
typologically unmarked plain nasals. Second, and more specifically, there is 
language-internal evidence against (59b). Durie observes that some Acehnese 
dialects have an optional process of denasalization which turns underlyingly 
plain nasals into voiced stops. This process is conditioned by the presence of a 
plain nasal within the same syllable. Some examples are given in (60): 
 
(60)  /�����ë� ~ �����ë�/      ‘type of spicy drink’ 
    /�/-����� ~ �/&�����/  ‘broom’ 
    /��
 ~ ��
/           ‘clitic relative clause marker’ 
 

                                                 
25  Ladefoged & Maddieson’s transcription [��] (a voiceless alveo-palatal affricate) appears to 

be the phonetic realization of what Durie analyzes as the phoneme /�/ (see also n.24). 
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According to Durie, it is not always possible to tell whether the nasal or the oral 
form is underlying synchronically, although diachronic evidence generally 
shows that the nasal form is basic. For this reason, the process can be interpreted 
as denasalization. 
 Durie transcribes the denasalized forms in (60) as containing an oral stop 
followed by an oral vowel, which suggests that denasalization also removes the 
nasalization of the following vowel. This suggests that the denasalized form 
lacks dependent |L|, which in the corresponding nasal form is shared by the 
initial nasal and the following vowel. This is illustrated in (61) for the initial two 
segments of /�����ë� ~ �����ë�/: 
 
(61)  Nasal form  Denasalized form  

  O  N  O  N  
  |  |  |  |  
  L L L ~ L  L  
  |  |  |  |  
  �  A  �  A  
  |        
  U    U    

  �  ã  �  �  
 
Thus, denasalization in Acehnese receives a straightforward interpretation in 
terms of delinking of dependent |L| from a sonorant stop structure. Note, 
however, that this account implies that an alternative interpretation is required 
for the “funny” nasals. In view of this, I suggest that a representation of these 
nasals in terms of a dependent element |�| is more appropriate: 
 
(62) “Funny” nasals 

   O   
   |   
   L �  
   |   
   �   
 
There are a number of arguments in favour of this representation. First, it 
captures the observation that “funny” nasals do not trigger nasalization. Second, 
it is in line with the poststopped character of the nasals involved; we may think 
of dependent |�| as being interpreted as a brief homorganic oral stop that 
coincides with the nasal’s oral release.26 The third argument for (62) is historical 
                                                 
26  In chapter 5 we will see that another interpretation of (62) is that of a glottalized nasal. 

This freedom of interpretation is warranted since there are, as far as I am aware at least, no 
languages which contrast a series of “funny” nasals with a series of glottalized nasals. It is 
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in nature. Comparative evidence suggests that the “funny” nasals of Acehnese 
derive historically from NC0-clusters (see Durie 1985; cf. also Coady & McGinn 
1982 with regard to Rejang). Note that the diachronic history of the “funny” 
nasals is still visible in their internal structure, in the sense that (62) consists of a 
sonorant stop with dependent stop manner.27 A final, and general, argument in 
favour of (62) is that it offers an account of the “funny” nasals that is not based 
on the rate of nasal airflow. It thus supports the claim, made by Ladefoged & 
Maddieson (1996:106), that “no linguistically distinctive use is made of nasals 
which differ in manner of articulation of the velum”. 
 In this section, I have examined a number of denasalization processes. The 
facts that were encountered suggest that in those cases in which the outcome of 
denasalization is a voiced oral stop, languages may differ as to whether these 
stops function as sonorants or as obstruents. A number of diagnostics can be 
used to determine the phonological status of the denasalized outcome. These 
include typological considerations, phonetic evidence, and, most importantly, 
the phonological behaviour of the denasalized stop. If a denasalized stop shows 
class behaviour with obstruents, for instance because, like obstruents, it fails to 
undergo glottalization, denasalization involves the loss of |L| from the nasal 
manner component. This is the case in Lushootseed. In other languages, the 
behaviour of denasalized stops is characteristic of sonorants. Examples of such 
languages include Bear Lake Slavey and Acehnese, where denasalized stops still 
display alternations with the nasals from which they are historically derived. 
This suggests that denasalization in these languages involved deletion of 
dependent |L|, thereby changing the nasals into inherently voiced sonorant stops. 
 

4.3.2 Partial denasalization 

In this section, I consider a number of examples of processes in which nasals are 
denasalized to nasal contours. Given that the outcome of denasalization in these 
cases still contains a nasal part, we can refer to this type of process as “partial” 
denasalization. Examples of partial denasalization can be observed in a number 
of language families, including Austronesian, Austro-Asiatic, Pama-Nyungan, 
and Macro-Ge (see Blust 1997 for an overview). Here I briefly focus on the 
pattern of partial denasalization that is found in a number of Austronesian and 

                                                                                                                   
interesting to observe in this respect that Coady & McGinn (1982), in their discussion of 
the “funny” nasals of Rejang, leave open the possibility that a glottal articulation may be 
involved. Coady & McGinn (1982:443) also report a suggestion, made by Robert Blust 
(p.c.), that “an unfamiliar coordination of the nasal (velic) closure and oral release” is 
involved; the latter interpretation is not unlike that which Ladefoged & Maddieson suggest 
for Acehnese. 

27  The change from an N©-cluster to a “funny” nasal therefore included, among other things, 
transfer of the stop’s place specification to the preceding nasal, and incorporation of the 
stop’s manner component into the dependent component of the nasal. 
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Australian languages, and which is referred to by Blust as nasal “prestopping”. 
Nasal prestopping is a process in which a nasal develops a brief homorganic 
stop phase which precedes the nasal phase, i.e. N > CN. Blust observes that 
languages may differ as to whether this stop phase is voiced or voiceless. 
 Prestopping is a trait of a number of Pama-Nyungan languages. It can be 
observed, for instance, in some languages of Central Australia, particularly 
Arandic (see e.g. Koch 2001), as well as in a number of Cape York languages 
such as Oykagand, a Kunjen dialect (see Sommer 1969). Comparative evidence 
shows that denasalization affected historically intervocalic nasals that followed 
an oral consonant in the preceding syllable. Consider the following forms from 
Oykagand, together with their reconstructed Proto-Paman roots (cf. Sommer 
1969:54-5): 
 
(63)  Oykagand     Proto-Paman 
    ���     <    *����    ‘person’ 

����   <    *����    ‘thigh’  
    �
     <    *�
�     ‘sun’ 
    ��
��    <    *��
��    ‘boomerang’ 
    ���-    <    *���    ‘lie down’ 
 
Prestopping is crucially conditioned by the presence of a preceding word-initial 
non-nasal consonant. The forms in (64) indicate that intervocalic nasals that 
follow a historically word-initial nasal are generally retained.28 
 
(64)  Oykagand     Proto-Paman 
    ��á
��   <    *
���/    ‘mother’  

���    <    *
����    ‘armpit’ 
    ����     <    *
����/�    ‘what’ 
 
Observe in (64) the loss of Proto-Paman vowel length and the loss of the initial 
consonant. The latter process is part of a more general process of “initial 
dropping”, which has affected different Paman languages in different degrees. 
 I interpret the Oykagand forms in (64) to mean that Proto-Paman displayed a 
process of progressive nasalization which was initiated by initial nasals. The 
nasalizing effect of these nasals “protected” a following nasal from undergoing 
prestopping. This protection can be formalized on the assumption that the 
surface representation of a word such as *
���/ involved multiple-linking of 
dependent |L|, as shown in (65): 
 

                                                 
28  Note the qualification “generally”; the Oykangand data in Sommer (1969) contain some 

instances of nasals that were apparently preceded by a nasal in Proto-Paman.  
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(65)  Proto-Paman [
ã�ã/û]  

  O  N O N  
  |  | | |  
  L L L L L  
 

                                                

 |  | | |  
  �  A � U/A  
  |   |   
  A   U   
 
The scenario in (65) suggests that Proto-Paman nasals were specified for 
dependent |L|. Given this scenario, I suggest that nasal prestopping involved the 
removal of dependent |L|, as is shown in (66). The outcome of this process is a 
sonorant stop, which is phonetically interpreted as a prestopped nasal: 
 
(66) O   O  
 |   |  
 L L > L  
 |   |  
 �   �  

 *N > [CN]  
 
Nasal prestopping applied to nasals in intervocalic context, presumably because 
such nasals occupy a weak prosodic position in which segmental complexity—
as formalized in terms of a branching structure—was disfavoured.29 The only 
nasals which escaped partial denasalization were those which were preceded by 
a word-initial nasal. These word-initial nasals did not occur in a prestopping 
context, and thus retained dependent |L|. The rightward spreading of this |L| 
ensured that a following intervocalic nasal, although in prestopping context, 
failed to undergo partial denasalization. 
 While prestopping of intervocalic nasals appears to be fairly regular; the 
situation is less clear regarding nasals in nasal-stop clusters. While the forms in 
(67a,b) show the expected pattern, the forms in (67c) show that not all nasals 
underwent prestopping in prestopping contexts (cf. Sommer 1969:55): 
 
(67)   Oykagand     Proto-Paman 
   a. ����    <    *
����   ‘we-INCL-ERG’ 


��    <    *

�    ‘there’ 
   b. ���    <    *����    ‘alive’ 
     ��
����   <    *���
���    ‘laugh’ 

 
29  The relevant position can be equated with that of the foot-internal onset. Harris (1997) 

discusses a number of processes which suggest that this position permits only a subset of 
the segmental contrasts that are permitted by the foot-initial onset position. 
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c. �
�     <    *��
��    ‘leaf’ 
     
�     <    *�
��    ‘cook’ 
 
The prestopping context in the forms in (67c) can be identified as the coda 
position; note, however, that prestopping occurred in some forms, but not in 
others. Perhaps the irregular occurrence of prestopping in this context is the 
result of the loss of the conditioning factor due to the process of initial dropping. 
This would suggest that initial dropping and nasal prestopping were partly 
overlapping sound changes. 
 The nasal prestopping context in Austronesian is similar to that observed in 
Pama-Nyungan. Nasal prestopping in Austronesian generally affects word-final 
nasals which are preceded by non-nasal(ized) consonant in the same syllable. 
Prestopping of final nasals is characteristic of a number of languages of Borneo, 
including Selako, Bonggi, and Kelabit (cf. Blust 1997, Adelaar 1992). Consider 
in (68) a number of cognates from Malay and Selako, together with their 
reconstructed Proto-Malayic forms (cf. Adelaar 1992:386-7): 
 
(68)   Proto-Malayic  Malay    Salako 

a. ��	)�       (�-)�	��  �	à��    ‘acid (Malay), sour fruit’ 
     �����       �����    ��-�àà��   ‘go, walk, road (Malay)’ 
   b. )�)�       ����    )���    ‘six’ 
     �
��        �
��     �
��     ‘wind’ 

�)��
       �)��
    �)��
    ‘forehead, eyebrow (Malay)’ 
 
The forms in (68a) illustrate that nasal-final forms in Malay correspond to 
prestopped nasals in Salako. The Proto-Malayic forms suggest that this is an 
innovation of Salako. The forms in (68b) show that Salako has retained the final 
nasals of Proto-Malayic in case they are preceded by another nasal. 
 As Blust observes, nasal prestopping of the kind in (68a) is sometimes 
accounted for in “teleological” terms, in the sense that the nasal develops a 
homorganic stop to protect the orality of the preceding vowel. This scenario is 
rather questionable, however. First, it begs the question why prestopping only 
occurs in word-final context. Second, it is unclear why prestopping of a final 
nasal would protect the orality of the preceding vowel, since nasalization in 
Austronesian is generally progressive. 
 As an alternative, I suggest that the prestopping of nasals in Austronesian is 
prosodically conditioned, similar to what I proposed with regard to Oykagand. 
The fact that all Austronesian languages with nasal prestopping also appear to 
display progressive nasalization may be taken to suggest that nasals in such 
languages are specified for dependent |L|. On this assumption, nasal prestopping 
can be expressed in terms of the deletion of dependent |L|: 
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(69) O   O  
 |   |  
 L L > L  
 |   |  
 �   �  

 *N > [CN] 
 
As in Oykagand, the resulting structure—a “bare” sonorant stop—is realized 
phonetically as a prestopped nasal. The context in which prestopping takes place 
is that of a word-final consonant. This context can be considered a prosodically 
weak position, which can be formalized by equating it with a coda, or with an 
onset of a final empty-headed syllable. Compare in this light prestopping in 
Salako with other “coda effects” such as devoicing in Dutch and deaspiration in 
Icelandic. What unifies these processes is that they can all be analyzed in terms 
of the deletion of a dependent manner component, resulting in a less marked 
structure. 
 On a final point, it should be observed that some Austronesian languages for 
which historical prestopped nasals can be reconstructed have undergone a 
subsequent change in which the prestopped nasals developed to voiceless stops 
(i.e. CN > ±). As we saw in §2.5.2, Roglai is an example of such a language. 
Consider once more some examples of Roglai forms, together with their 
reconstructed Proto-Chamic forms: 
 
(70)  Proto-Chamic  Roglai 
    *��	��     ��	��    ‘sour’ 
    *	����       	����     ‘ant’ 

*���)�     �����   ‘old’ 
    *�����       ������    ‘fish’ 
    *��
        ���     ‘door’ 
    *��
        ���     ‘hang up’ 
 
I suggest that the development from Proto-Chamic to Roglai involved two 
changes. The first change involved prestopping of nasals in the context of a 
preceding non-nasal consonant, similar to what I suggested for Salako above. 
The result of this development was a sonorant stop, which was phonetically 
realized as a prestopped nasal. The second change involved devoicing of the 
sonorant stop. This change can be expressed in terms of the loss of the manner 
element |L|, thus changing the sonorant stop to a voiceless obstruent. 
 The cases of partial denasalization that I have considered so far do not 
provide any evidence for the retention of dependent |L| in the derived contours. 
Evidence for the retention of dependent |L| would come, for instance, from a 
language in which these contours would trigger progressive nasalization To the 
best of my knowledge, there are no examples of Pama-Nyungan or Austronesian 
languages in which denasalized nasals trigger nasalization, however. This 
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observation may suggest that all instances of partial denasalization involve the 
removal of dependent |L|. There is, however, evidence of another kind that 
suggests that at least some processes of partial denasalization require another 
interpretation. 
 As is observed by Campbell (1998), Nootka and Nitinat, two Wakashan 
languages of northwestern Canada, have undergone a denasalization process in 
which nasals were changed into voiced oral stops. In addition, Nootka and 
Nitinat underwent a parallel development in which glottalized nasals developed 
into voiced glottalized oral stops. Given the assumption that glottalized nasals 
consist of a sonorant stop with dependent |�| (see §5.3), the latter development 
can be interpreted in terms of a switch in the dominance relation between |L| and 
|�|. This scenario is illustrated in (71): 
 
(71) O   O  
 |   |  
 L � > � � 
 |   |  
 �   L  
 |   |  
 U   U  

 *�� > /��/ 
 
Note that this type of denasalization can only be expressed in terms of a switch 
in the dominance relation between |L| and |�|, since the presence of glottalization 
(as expressed in terms of dependent |�|) occupies the dependent position. 
 
 

4.4  Summary 

In this chapter, I have examined the dual interpretation of dependent |L| as voice 
and nasalization. Support for this dual interpretation comes from a number of 
related types of processes. First of all, inspection of postnasal voicing processes 
suggests that the triggering nasals function as nasalized sonorant stops; these 
nasals spread nasalization, as expressed by dependent |L|, to a following stop, 
where it is interpreted as voice. Second, processes in which obstruents are 
voiced and sonorants are nasalized suggest that voicing and nasalization are 
represented in terms of a single element, formalized as dependent |L|. The third 
type of support for the dual interpretation of dependent |L| comes from processes 
of nasal fortition. The fact that the outcome of such processes is either a 
distinctively voiced obstruent stop or a spontaneously voiced sonorant stop 
supports an interpretation of the targeted nasals as nasalized sonorant stops, i.e. 
as sonorant stops with a dependent element |L|. 




