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Introduction 

 Phonology is the study of sound patterns, where ‘sound’ refers to the auditory effect of 

articulations made by the vocal apparatus during speech, and ‘patterns’, to abstract 

structures that correlate to mind —they “attract our notice, they grab our attention, they 

seem in varying degrees to somehow fit human processes of cognition, to be sense 

making, to bear intelligibility” (Ratzsch 2001:3). 

 

o ‘Phonology’ is also used to refer to the sound system, or pronunciation, of 

particular languages, e.g., ‘the phonology of French’. 

 

 Modern theorizing in phonology is largely driven by the following assumption: 

 

o “[T]he overt aspects of language—the articulatory actions and the acoustic signal 

they produce—cannot be properly understood without reference to the covert 

aspect of language, that is, to the implicit knowledge that enables individuals to 

speak and understand a language.” (Halle 2002:1) 

  

 This view of phonology —as the study of an aspect of human cognition rather than the 

study of an external, physical or social reality— was pioneered by Edward Sapir, a brilliant 

figure in linguistics during the first half of the twentieth century. 

 

o As Chomsky (1965:193) describes, “Sapir’s 

mentalistic phonology ... used informant 

responses and comments as evidence 

bearing on the psychological reality of 

some abstract system of phonological 

elements.” (See esp. Sapir 1933a.)  

 

 ‘Mentalistic phonology’ was first fastidiously 

formalized as a core discipline of generative 

linguistics by Morris Halle (Halle 1959; 1962) and 

Noam Chomsky (Chomsky & Halle 1965; Chomsky 

1967; Chomsky & Halle 1968) who were hired at 

the Massachusetts Institute of Technology 

“When we study human 

language, we are 

approaching what some 

might call the “human 

essence,” the distinctive 

qualities of mind that 

are, so far as we know, 

unique to man.” 

(Chomsky 1968:88) 
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apparently amid concerns that the Russian KGB were close to being able to use telepathy.1  

 

o “Phonology”, from the mentalist-generative perspective, “is concerned with the 

connections between the abstract underlying representations of words and 

morphemes in memory and their surface representations that serve as 

instructions to the articulators.” (Halle 2002:11) 

 

 Morphemes are the smallest units of meaning in a language.   

 

 While phonology has never been used for telepathy (by definition, it can’t!),2 to be sure it 

now has many other applications outside linguistics.  

 

o It is of great consequence to second language instructors and has received 

attention among educators because of its importance to reading. 

 

o It is important to pathologists who treat individuals with abnormal speech.  

 

o It has a place in the development of software for high-technology businesses (e.g., 

speech recognition, voice synthesis). 

 

o It is used by writers and poets. 

 

o It even has forensic applications. 

 

 A classic example is the Prinzivalli case: following a series of telephoned 

bomb threats made to the Los Angeles airport in 1984, Paul Prinzivalli, a 

cargo handler originally from New York, was arrested and spent ten 

months in LA County Jail, until he was acquitted on the basis of a linguist’s 

                                                           
1 An overview of the history of phonological theory in the twentieth century is available in a special issue of 

Folia Linguistica (Goldsmith & Laks 2000). See also Anderson (1985) and Kenstowicz (2006). 
2 “[I]f you look at sign language, it doesn't have a single channel. It has multiple channels, but articulated 

language does have a single channel. That is a limitation of our sensorimotor apparatus and it forces things 

to be ordered. If we had the ability to communicate by telepathy, let's say (so that we didn't have to make 

sounds), there might be no word ordering in language at all.” (Chomsky 2000) 
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testimony at trial that the phonological structure of the recorded threats 

proved that the caller was from Boston, not New York. 

 

o Finally, and more indirectly, phonology can inspire new perspectives in other 

fields. 

 

 The generative study of language, including phonology, has influenced new 

approaches to several areas including religion (e.g., Boyer 1994; 2001) and 

evolution (e.g., Barbieri 2002). 

 

 For instance, the bioinformaticist Heikki Lehväslaiho and his 

students apply phonological analysis to genomics. 

 

 For linguists themselves, phonology has as its main goals: 

 

o first, to discover the universals concerning sound patterns in language, i.e., the 

common elements of all phonological systems, and  

 

o second, to place these elements in a theoretical framework that will not only 

describe the sound patterns that occur in the human mind, but also predict what 

sound patterns do not occur. 

 

 The broader ambition is to advance cognitive science by specifying the mind’s internal 

structure and operations. 

 

o That is, phonological theory postulates a certain number of primitives and suggests 

ways in which these primitives may be manipulated in grammars. 

 

o Together these primitives and their manipulation form a model which is imagined 

to correspond to concrete structures and mechanisms in the mind, which 

ultimately have a physiological basis. 

 

 However, to pretend that this correspondence is anything but very loose is 

false bravado. 
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 As the subfield of linguistic science that deals with sound systems, phonological theory 

is itself sharply divided into two areas: featural and prosodic. 

 

o The first subfield focuses on “melody”: 

 

 Speech sounds, their internal composition and external interactions. 

 

 One of the greatest discoveries in linguistics is that speech sounds 

consist of distinctive features (Trubetzkoy 1939; Jakobson 1941), and it 

is through these that speech sounds interact with each other (Chomsky 

& Halle 1968). 

 

 What are the distinctive features, and how are they organized inside 

and between speech sounds? These questions are addressed in this 

course and text. 

 

o The other subfield focuses on aspects of the sound system “above” the level of 

speech sounds, such as timing, rhythm and intonation. 

 

 Research into the nature and patterning of these phenomena suggests 

that speech sounds are not just arranged linearly, but are hierarchically 

organized into prosodic structure: 

 

 speech sounds into moras (Sapir 1931; Trubetzkoy 1939 et 

seq.) and syllables (Pike 1967 et seq.), 

 

 syllables into stress feet (Selkirk 1980 et seq.), 

 

 stress feet into phonological words (ib.), 

 

 phonological words into phonological phrases (Nespor & Vogel 

1982 et seq.), 

 

 and phonological phrases into intonational phrases 

(Pierrehumbert 1980 et seq.). 
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 For example, the prosodic structure associated with the utterance 

‘hopefully today’ might be represented as follows: 

 

 

   
  f

e
a

tu
ra

l 
   

   
   

   
   

   
   

   
   

   
  p

ro
so

d
ic

 

 ι  ← intonational phrase (ι) 
     
        φ   
                 
        ω               φ ← phonological phrases (φ) 
     
        ω                ω ← phonological words (ω) 
     
         Σ               Σ ← metrical feet (Σ) 
  L      H*LH                  H*L L ← tones (High or Low) 
        σ          σ     σ     σ       σ ← syllables (σ) 
     
       μ μ μ      μ     μ     μ      μ μ ← moras (μ) 
     
 [ h   o   p   f  ə  l   i t   ə  d  e   ] ← IPA transcription 

                              
                          [lab]                     ← distinctive features 
                 [stop]              [front]  
                                
 

 With the exception of the syllable (see next section), prosody is largely ignored in this text 

and course. 

 

 In defense of this, I cite McMahon (2003:110), who warns against thinking of “phonology 

as a single domain, and not as two rather separate and potentially incompatible ones, 

which happen both to involve systematic behaviour of sound. … The distinction between 

the prosodic and melodic domains is already very familiar in terms of phonological 

practice. Although phonologists almost invariably pay lip-service to the unity of phonology, 

there is a tendency for each phonologist to be interested in one domain or the other. … 

This is not only a characteristic of individual phonologists, but also of phonological 

theories.” 

 

o McMahon also believes that there are “good grounds for hypothesising a difference 

between prosody and melody in terms of the evolution of language” (p. 111), and 
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concludes “that prosody and melody are essentially separate, with very different 

histories, and that we should not expect a theory which deals successfully with 

one, to extend to the other”. 
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Preliminaries 

Just like a noose, ‘Be!’ draws you from a distance 

And thus brings non-existence to existence, 

Although in form the noose may look like two 

There’s just one rope and one thing it will do! 

... 

That place to my soul, God, won’t you disclose 

Where speech without a word is born and grows, 

So that the pure soul headlong then will race 

To non-existence’s vast open space! 

... 

Unity’s not what senses can perceive— 

If that’s your goal, then this realm you must leave; 

Though ‘B’ and ‘e’ formed it, ‘Be!’ was one act— 

The meaning was still pure and kept intact. 

 

‒Rumi (1207‒1273), The Masnavi, Book One 

 

 The above excerpt from a famous Persian poem (as translated by Mojaddedi 2004:189-90) 

alludes to the belief that existence owes its existence to speech, as in ‘God said: ‘Be light!’.3 

 

 Of special interest is the poet’s observation that the divine fiat is itself created. 

 

o The word unit ‘be’ consists of sub-units which convey the potent meaning ∃ 

(‘exist’) only if they are assembled. 

 

 On their own, ‘b’ and ‘e’ are virtually meaningless, and impotent. 

 

                                                           
3 Bereshit 1.3; cf. Genesis 1.3, Isaiah 55.11, John 1.1-14, Hebrews 11.3, Qur’an 2.117, 3.47, 6.73, 16.40, etc. 

This belief extends to non-Abrahamic religions, including Memphite (e.g. Hodge 1997:200), Indian (e.g. 

Dhavamony 2002:54ff.), East Asian (e.g. Izutsu 1983:197ff.), Mesoamerican and South American (e.g. 

Spence 2010[1913]:255, 305). This is presumably of interest to the cognitive science of religion, but it 

speaks to linguists in particular that humans have long, far and wide been mystified (pun intended) by the 

generative capacity of language. 
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 This state of affairs turns out to be critical to understanding phonology —and the human 

capacity for language in general. 

 

o It is in fact a unique design feature of human language, known as “duality of 

patterning” (Hockett 1960), which affords unlimited vocabulary power to humans. 

 

o Every native speaker learns to distinguish meaningless but discrete segments of 

speech in his/her language, which he/she is able to combine productively into 

sequences which he/she is also able to pair arbitrarily with meanings. 

 

 As Edward Sapir (1933b:156) remarked: 

 

o In all known languages, phonemes are built up into distinct and arbitrary 

sequences which are at once recognized by speakers as meaningful sequences 

which are at once recognized by speakers as meaningful symbols of reference. In 

English, for instance, the sequence g plus o in the word “go” is an unanalyzable unit 

and the meaning attaching to the symbol cannot be derived by relating to each 

other values which might be imputed to the g and to the o independently. In other 

words, while the mechanical functional units of language are phonemes, the true 

units of language as symbolism are conventional groupings of such phonemes. 
  

 

 Phonemes —discussed in the next subsection— are relatively abstract 

letter-sized units of vocalization allegedly distinguished by native speakers 

of a given language. 

 

 Studdert-Kennedy (2000:165) also reflects on this fact: 

 

o The dissociation of sound and meaning has no precedent in other animal 

vocalisations, whose signal inventories are limited and not subject to cultural 

modification. The dissociation is, in fact, the critical discontinuity that separates 

human language from other primate systems of vocal communication − critical 

because … meaningless units at the base of a hierarchy are essential to operation 

of the particulate principle in all its domains. In language, it is only if they are 

meaningless that the same units can be repeatedly permuted and combined to 

form different units of meaning. And only because the basic units are meaningless 
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can the meanings assigned to their combinations be arbitrary − as required for a 

lexicon of unbounded semantic scope. 
  

 

 Finally, Carstairs-McCarthy (2002:18) makes the following related point: 
  

o Some relatively long words, such as catamaran and knickerbocker, may 

consist of just one morpheme; on the other hand, a single-syllable word, 

such as tenths, may contain as many as three morphemes (ten, -th, -s). 

What this shows is that the morphological structure of words is largely 

independent of their phonological structure. 

 

 Let us address now a practical question, which will also prove critical in the end: what 

particular sub-units did the ancient poet Rumi have in mind? 

SEGMENTS – PHONEMES – LETTERS 

 A literal translation of the last couplet is provided below in (b).  

 

(1) a. امركنیكفعلبودونونوكاف [   mr   e   kun   jek   feʔl   bu d   o   nu n   o   kɒ f ] 

   order EZ “be!”  one  act   was and  “n” and  “k” 
    

 [ d r  so x n  of tɒ d   o  m ʔ now   bu d   sɒ f  ]   درسخنافتادومعنیبودصاف 

       in    speech     fall and  meaning   was pure/intact 
    

 b. ‘The command “kun” was a single act/verb —”n” and “k” occurring only in 

speech— and its meaning was pure/intact.’  

 

 Rumi dictated his verses in Persian (always in song and dance, incidentally) but in this 

instance he chose kun ‘Be!’ from Arabic, in reference to the Qur’ān (op. cit., p. 261). 

 

 In the Arabic script, which is also used for Persian, this word is written with the 

consonant letters  ك <k> and ن <n> in reverse order: كن. 

 

o A diacritic   ُ  can also be used to indicate the vowel: نُك. 
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o Though de rigueur in the Qur’ān, the diacritics for short vowels are rarely used.4  

 

o Kun is a Qur’anic word, to be sure, but Rumi’s trusted scribe almost certainly 

omitted the vowel diacritic, particularly in consideration of the poem’s emphasis 

on the duality of this word (a noose with two strands, viz. ك and ن) and its 

dichotomy (its duality conjures a single meaning, viz. ∃). 

 

 Why would Rumi state that the consonant letters “k” and “n” occur in speech?  

 

o سخن [so x n] refers to speech, not writing.  

 

 Perhaps he confused alphabetic letters for speech sounds. 

 

o If so, no one reading this is in a position to judge him. The alphabet affects us all. 

 

 This was a chief concern of Ferdinand de Saussure (1857-1913), a founding figure of 

modern linguistics. In his seminal Course in General Linguistics, Saussure complains that 

many a linguist has been bewitched by his own spelling, e.g.: 

The first linguists were misled in this way, as the humanists had been before 

them. Even Bopp[5] does not distinguish clearly between letters and sounds. 

Reading Bopp, we might think that a language is inseparable from its alphabet. 

His immediate successors fell into the same trap... (Saussure 1916[1983]:25) 

 

 Segmental phonology —the theory that language deals in letter-sized segments— is indeed 

well-rooted. 

 

 Consider those whom Bromberger & Halle (2000:34) single out as “the heroes of our field: 

Panini, Rask, Bopp, Saussure, Jakobson, Chomsky.” 

 

                                                           
4 As Seraye (2010) describes, vowel diacritics were introduced in the seventh century to aid non-Arabs to 

read the Qur’ān aloud, hence their mandated use in that book and some other religious texts. Interestingly, 

Seraye’s reading experiments demonstrate that the diacritics hinder rather than aid Arabs themselves. 
5 Franz Bopp was an eminent German linguist who, a century earlier, had famously demonstrated the 

common structure of Indo-European languages. 
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o Pāṇini, who lived two and a half millenia ago in what is today Pakistan, epically 

proposed thousands of algorithms to derive Sanskrit grammar from sub-word 

units —morphemes— and the latter from sound-letter sub-units. 

 

o The Danish linguist Rasmus Rask (1797-1832) developed a typology of sound-

letters and of the changes these sound-letters undergo which greatly facilitated 

historical comparison across Indo-European languages. 

 

o Bopp and Saussure, both mentioned above, continued such comparisons to 

stunning success. Though weary of orthography, Saussure nonetheless argued that 

words, even as they are uttered, consist of a small set of letter-sized chunks called 

phonemes. 

 

o Famed Russian linguist Roman Jakobson (1896-1982) agreed with Saussure that 

words are opposed by a set of phonemes, but warned that this set is not evenly 

matched with a set of sound properties in actual speech. 

 

 His solution: redefine each phoneme as a set of sound properties, or 

“features”. 

 

o Finally, Chomsky adopted Jakobson’s view of phonemes as sets of features, but 

denied that such phonemes-qua-sets are “immanent” in actual speech. 

 

 Instead, he suggested that phonemes-qua-sets be relocated to an 

“underlying” level of representation, where phonemes-qua-sets are strung 

together: 

 

 “each natural language has a finite number of phonemes (or letters 

in its alphabet), and each sentence is representable as a finite 

sequence of these phonemes (or letters)” (Chomsky 1957:13) 

 

 As Lodge (2009) explains, “[t]he process of reading involves learning to segment” 

(p. 32), and “linguists by their very training are literate, usually in some form of 

alphabetic writing” (p. 12). 
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 Most notably, “the fact that some form of alphabetic transcription (IPA alphabet or 

the American equivalents) is used to transcribe sounds, immediately gives the 

impression that such sounds can be extracted from the speech continuum with 

ease” (p. 44). 

 

 In general, then, our literacy —both lay and professional— predisposes us to view 

speech in terms of letter-sized segments: “The notion of segmentation and its 

tenacity in phonological theories is importantly related to our system of writing 

with the Roman or other segmental alphabets” (p. 42).  

 

 The apparent scourge of “alphabetism” upon phonologists is also documented at 

length by Silverman (2006) and Port (2007). The latter, like Lodge, go on to argue 

that speech is not divided into segments at any level —segmentation is an 

orthography-induced hallucination that has plagued phonological theory from its 

beginnings to the present day. The following statements are representative: 

[A]lphabetism [has] been elevated to pre-eminence, among lay people and—

especially for our purposes—as the type of writing system that (mis)informs 

so many linguists’ intuitions about phonological structure. ... they are relying on 

their intuitions about phonological structure. But these intuitions are directly 

traceable to their training in an alphabetic orthography, and so do not open any 

sort of window into the genuine structural properties of language. (Silverman 

2006:207-8) 

 

[T]he vividness of our intuitions about the segmental organization of speech is 

largely a consequence of training in reading and writing with an alphabet ... 

The clarity of our intuitions here apparently does not reveal anything at all 

about the form of linguistic memory required for spoken linguistic 

competence. (Port 2007:157) 

 

o See also Linell (2005:56ff.) on “the written bias in ... [p]honetics and phonology.” 

 

 Homework: Listen to “If segments are real, what are they?” by CSU-Fresno’s Sean Fulop & 

Chris Golston, presented by latter at the CUNY Conference on the Segment, Jan. 11-13, 

2012. Talk and slides are @ http://www.cunyphonologyforum.net/segconf.php 

http://www.cunyphonologyforum.net/segconf.php
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SYLLABLE ≝ (ONSET)+(NUCLEUS)+(CODA) 

(2) syllable   syllable  ‘osprey’ 

       
 rhyme  onset rhyme   

       
 nucleus coda  coda   

       
 ɑ s pɹ i   

 

 Internal evidence for syllables 

o Phonetics: 

 As we’ll see, syllables are “highlighted” by complex phonetic phenomena 

 

o Speech sounds pattern according to syllables: 

 As we’ll see, “it can be argued that only via the syllable can one give the 

proper characterization of the domain of application of a wide range of 

rules of segmental phonology.” (Selkirk 1982:337) 

 

o Prosodic phonology 

 As we’ll see (especially in LING 403), syllables play a central role in stress. 

 

o Prosodic morphology 

 As we’ll see (especially in LING 403), syllables play a central role in 

reduplication, hypocoristics, etc. 

 External evidence for syllables: 

o Poetry 

 Iambic pentameter: 10 syllables 

 Trochaic tetrameter: 8 syllables 
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o Language games (good evidence for: Onset vs. Nucleus vs. Coda) 

 Geta 

 Op language 

 Largonji des loucherbems 

 Backwards languages 

 

o Blends 

 smoke + fog > smog, etc. 

 

o Speech errors 

 William Archibald Spooner (1844-1930) 

 Onset-switch: our dear old Queen > our queer old Dean, a crushing 

blow > a blushing crow 

 Nucleus-switch: Conquering Kings > Kinkering Congs, Son it is now 

kisstomary to cuss the bride 

 

 Malapropisms: word substitutions, especially in aphasic speech 

 unconstrained, or only partially constrained by meaning 

 can be driven by similarity in number of syllables 

 “neologisms in jargon aphasia have the same number of syllables as 

the target up to 80% of the time” (Nadeau 2003:39) 

 

 Tip-of-the-tongue phenomenon 

 “Despite anomia, subjects are able to guess the number of syllables 

in the target word with high accuracy” (Nadeau 2003:39) 
 

 Homework: Locate a case of external evidence for syllables or syllable structure (e.g., 

poetry, language games, blends, speech errors, language disorder, writing systems, etc.). 

Bring just enough examples to appreciate the pattern and share during next class.  
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FEATURES 
 

 It has long been suspected that a limited set of (mostly articulatory) settings are sufficient 

to characterize any speech sound. 

 

 Notably, in 1443 King Sejong of Korea employed several scholars to create the Hangul 

writing system, which is still in use today. 

 

o Hangul systematically encodes not only syllables but also consonants and vowels, 

and interestingly, many of its ‘letters’ have features that represent place or manner 

of articulation. 

 

o For example, Hangul itself is written 한글. The first syllable has the lettersᇂ (h), ᅡ 

(a) and ᆫ (n), and the second syllable has the letters ᄀ (g), ᅳ (u) and ᄅ (l). 
 

o Crucially, ᆫ is used for both [n] and [l] to represent tongue tip raising, ᄀ is used 

for [g] to represents tongue body raising, and ᄋ is used to represent the glottal 

articulation of [h]. 

 
 

                                   
  

 

 The belief that speech sounds are composed of discrete articulatory features is also 

unmistakable in the Visible Speech alphabet created by Scottish-Canadian linguist 

Alexander Melville Bell (1867, see figure two pages down). 

 

o As Bell’s famous son Alexander Graham (1911:38-9) reasoned: 

 

“What we term an “element of speech” may in reality … be a 

combination of positions. The true element of articulation, I think, is a 

constriction or position of the vocal organs rather than a sound. 

Combinations of positions yield new sounds, just as combinations of 
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chemical elements yield new substances. Water is a substance of very 

different character from either of the gases of which it is formed; and 

the vowel oo is a sound of very different character from that of any of 

its elementary positions. When we symbolize positions, the organic 

relations of speech sounds to one another can be shown by means of an 

equation; for example English wh = P + P' [where P is labiality and P' is 

dorsality −DF], German ch = P', hence German ch = English wh − P.” 

 

 Both King Sejong and A. M. Bell intended for their ingenious scripts to be applied 

generally, to transcribe any sound that can be articulated. 

 

o “Though only twenty eight letters are used, their shifts and changes in function are 

endless. These transformational rules are simple and succinct, reduced to a 

minimum, yet universally applicable. … There is no usage not provided for, no 

direction in which they do not extend. Even the sound of the winds, the cry of the 

crane, the cackle of the fowl and the barking of the dogs —all may be transcribed.” 
 

−King Sejong, Hwumin Cengum Haylyey, 1446:8.9-8.11. C.Post. (cited in Kim-Cho 

2002:80) 

 

o Similarly, in early public demonstrations of the Visible Speech alphabet, audiences 

provided difficult sounds from various languages and even nonlinguistic sounds 

and gestures such as yawns, which A. M. Bell transcribed while Bell Jr. waited 

outside. 

 

 Reading his father’s transcriptions young Alexander was able to reproduce 

all oral sounds and gestures faithfully. But he could not reproduce ‘body 

language’ (such as arms being stretched out above the head). 

 

 This disappointed some audience members but was in fact a good thing: 

 

 it showed that the Visible Speech alphabet was actually about 

speech (Ronell 1991). 
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 A plausible set of phonological features is presented in this text. 

 

o These features mostly refer to articulations6 as in Hangul and Visible Speech, and 

are largely adapted from Chomsky and Halle’s (1968) monumental work The 

Sound Pattern of English (SPE). 

                                                           
6 An auditory-acoustic distinctive feature theory was proposed earlier by Jakobson, Fant and Halle (1952). 
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 However, SPE assumed each feature to be binary after Trubetzkoy (1939) in the sense 

that each can assume one of two possible values, typically represented as + and −. 

 

 By contrast, we will assume that features are privative —a.k.a. monovalent, unary, 

singulary— since, as leading phonologist John McCarthy (2011:200) recently remarked, 

“the assumption that distinctive features are privative ... seems like the most plausible 

view (see Lombardi 1991b; Steriade 1993a; b; Trigo 1993, among others; Steriade 

1995a).” 
 

o Features do not take values (such as + or −); they can only be either present or 

absent. 

 

 Note that the absence of an element can be as important psychologically as 

its presence. 

 

 Consider the elements of a mountain. Their absence certainly makes 

an impression in, say, the Grand Canyon. 

 

 Similarly, cold may be the absence of heat, but the experience of cold 

is very real. (Cf. darkness vs. light, evil vs. good, etc.) 
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Liquid ≝ {[lateral], [rhotic]} 

A FEATURE CLASS/SET 

 

 A set of phonological features is suggested by “feature class behavior—the recurrent 

patterning together of certain phonological features” (Padgett 2002:81). 

 

o “Certain phonological features pattern together recurrently across languages in 

phenomena such as assimilation, dissimilation, and reduction.” (Ibid.) 
 

 These phonological phenomena are defined and illustrated below. 

 

 Liquids = ‘l sounds’ (laterals) + ‘r sounds’ (rhotics) 

 

lateral  Sounds produced with air escaping down one or both sides of the tongue are 

lateral sounds. ... Lateral escape of air is distinguished from central escape of air. (Carr 

2008:86-7) 
 

E.g., [l, ɬ, ɮ, ɭ, ʎ, ɫ, ʟ, tˡ, dˡ, pˡ, bˡ, fˡ, vˡ, kˡ, gˡ, ǁ] 

 

‘r’ sounds  Otherwise known as rhotics. It is common for phonologists to 

postulate different ‘r’ sounds in a language, and the range of sounds considered 

to be ‘r’ sounds is remarkably broad, subsuming taps, trills, fricatives and 

approximants. It is a moot point whether there is a natural class of ‘r’ sounds. It 

is worth noting that, although the class of sounds considered to be rhotics is 

large, it is none the less constrained; no nasal stops ever count as rhotics, for 

example, and nor do voiceless stops. (Carr 2008:140-1) 
 

E.g., [r, ɾ, ɹ, ɽ, ɻ, ʀ, ɹ̝, tʳ, dʳ, pʳ, bʳ, fʳ, vʳ, kʳ, gʳ] 

 

 Phonological features for liquids (Steriade 1995a; Hall 1997, etc.) 
 

o [lateral] 
 

o [rhotic] 
 

 Ladefoged (2007) suggests [central] rather than [rhotic]. 
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 Some languages have ... 

 

o [lateral] as well as [rhotic], e.g., English, French, Spanish. 

 

o [lateral] but no [rhotic], e.g., Chinook Jargon (BC, WA) 

 

o [rhotic] but no [lateral], e.g. Attikamek (QC) 

 

o neither [lateral] nor [rhotic], e.g., Algonquin (QC, ON) 

 

 Several indigenous languages near Calgary are liquid-less, e.g. Stoney-

Nakoda (Siouan), Blackfoot (Algonquian), Plains Cree (Algonquian), 

Saulteaux (Algonquian). 
 

 Other liquid-less languages include: 
 

 Efik and Birom (Niger-Congo) 

 Gadsup and Wantoat (Trans-New Guinea) 

 Dera (Afro-Asiatic/Chadic) 

 Mixe (Mixe-Zoque) 

 Seneca (Iroquoian) 

 Mura (Pirahã) 

 Kashinawa (Panoan) 

 Waorani (Ecuador isolate) 

 Siona (Tucanoan) 
 

 When a feature is absent in a language, it is instructive to consider what happens when 

that language borrows words from a language that allows the feature in question. 

 

 “A language’s reactions to loanword input containing foreign sounds or structures reveal a 

lot about the phonology of that language. In a broader perspective, by studying the 

loanword adaptation patterns in many different languages, phonologists can get a better 

idea of how phonology functions cross-linguistically and universally. This is why loanword 

adaptations are so important: they open a large window onto the range and functioning of 

phonological constraints.” (Paradis & LaCharité 2011:752) 
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o French loanword adaptation in Chinook Jargon, which lacks [rhotic]: 
 

 la bride > lablid ‘bridle’ 

 cendré > sandele ‘roan’ 

 Jésus Christ > sesu kli ‘Jesus Christ’ 

 les rubans > leloba ‘ribbon’ 
 

 [rhotic] is replaced by the other liquid feature, [lateral] 
 

o French loanword adaptation in Attikamek (QC), which lacks [lateral]: 
 

 à la poche > arapoʃ  ‘pocket’ 

 les carottes > rikka rat ‘carrot’ 

 les claques > rikkirak ‘overshoe, snow-boot’ 
 

 [lateral] is replaced by the other liquid feature, [rhotic] 
 

o French loanword adaptation in Algonquin (QC, ON), which lacks both [lateral] and 

[rhotic]:  
 

 anglais > aganeca ‘Englishman’ 

 la farine > napanin, na pa nenak ‘flour’ 

 carreau > ka no w ‘diamonds’ 

 des rubans > deniband ‘ribbon’ 

 ses rubans > sɛnepa n ‘ribbon, silk, satin’ 

 mouchoir > moswe n ‘shawl’ 

 à la messe > ana meha w ‘s/he practices the Christian religion’ 

 la mélasse > naminas ‘molasses’ 
 

 [lateral] and [rhotic] are both replaced by [nasal], a feature to be 

discussed later. 

PHONETIC VARIATION 
 

 [lateral] 
 

o This phonological feature has various phonetic realizations in English, including: 
 

 plain ⟦l⟧ in north east England and Ireland 

 velarized ⟦ɫ⟧ in much of North America and southwestern England 
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 vowel-like ⟦ɤ̯⟧ around Peterborough in East England and the West Midlands 

of western central England. 
 

o Most British speakers tend to favor: 
 

 syllable-onset [lateral] as ⟦l⟧ 

 syllable-rhyme [lateral] as “dark” ⟦ɫ ~ ɤ̯⟧ 
 

 [rhotic] 
 

o North Americans tend to favor: 
 

 bunched ⟦ɹ̻ʷ⟧ after lingual consonants (e.g., [d, g]) 

 retroflex ⟦ɻʷ⟧ after labials (e.g., [b, v]) and vowels.  

 unrounded ⟦ɻ⟧ after unrounded vowels (e.g., [ɑ]) 
 

 

o Other phonetic realizations are reported across the English world, including: 
 

 trilled ⟦r⟧ in Scotland (and in dramatic performances) 

 flap ⟦ɾ⟧ in conservative RP and northern England 

 labiodental ⟦ʋ⟧ in southern and southwestern England 

 uvular ⟦ʁ⁽ʷ⁾⟧ in north east England (elderly/rural Northumberland and 

Cumbria), in Leinster, Ireland, and in Sierra Leone. 

 slightly elongated ⟦wˑ⟧ in children and some varieties of African American 

Vernacular English 
 

o Phonetic variation between apico-alveolar ⟦r ~ɾ⟧ and uvular ⟦ʀ ~ ʁ⟧ is also 

reported in dialects of other languages, including French (Straka 1965), German 

(Howell 1987) and several Scandinavian languages (Swedish, Danish, Norwegian: 

Torp 2001), Portuguese (Noll 1997), Italian (Ladefoged & Maddieson 1996:225), 

Spanish (Puerto Rican: Granda 1966; Navarro Tomás 1966), Dutch (Gussenhoven 

1999), Yiddish (Eastern: King & Beach 1998:284-6), Russian (Ladefoged & 

Maddieson 1996:225), several Central Sulawesi languages (Lauje, Dampelas and 

Tolitoli: Himmelmann 1991), and at least two Banda languages, Ngbugu (Cloarec-

Heiss 1978) and Langbasi (Olson 1996). 
 

 For example, Jackson (1974) reports that six out of seven speakers use 

alveolar ⟦r⟧ in Willow Bunch in southwest Saskatchewan, whereas six out 

of seven speakers use uvular ⟦ʀ⟧ in Bellegarde in southeast Saskatchewan. 
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As Jackson explains, this difference in pronunciation goes back to the 

original settlers—Métis who used ⟦r⟧ and Belgians who used ⟦ʀ⟧, 

respectively. 

 

 Speakers of languages (such as dialectal German, Canadian French, etc.) 

with variation between apico-alveolar ⟦r ~ɾ⟧ and uvular ⟦ʀ ~ ʁ⟧ tend to 

favor: 
 

 syllable-onset [rhotic] as ⟦r ~ɾ⟧ 

 syllable-rhyme [lateral] as ⟦ʀ ~ ʁ⟧ 

 

o Homework: find and read Yasaman Rafat (2010): “A socio-phonetic investigation 

of rhotics in Persian”, Iranian Studies, 43:5, 667-682 

 

PHONOLOGICAL ALTERNATIONS 
 

 In Florentine Italian, [lateral] /l/ regularly switches to [rhotic] [ɾ] in syllable-final positions 

(Walsh 1995). Thus compare the following words in Standard vs. Florentine Italian: 
 

(1) Standard Italian Florentine Italian  

 [dolt͡ʃe] [doɾt͡ʃe] ‘sweet, dessert’ 

 [sɔldi] [sɔɾdi] ‘money’ 

 [palkoʃɛniko] [paɾkoʃɛniko] ‘stage’ 
 

 The same state of affairs obtains in Andalusian Spanish, as can be observed from 

comparing words in Standard Castillian vs. Andalusian Spanish: 
 

(2) Standard Castillian Andalusian  

 [e.lo.so] [e.lo.so] ‘the bear’ (el oso) 

 [el.θo] [eɾ.θo] ‘the zoo’ (el zoo) 

 [al.ba .ka] [aɾ.ba .ka] ‘basil’ 

 [pul.po] [puɾ.po] ‘octopus’ 
 

 The same pattern is found in Andalusian Spanish where, for instance, alma ‘soul’ is 

pronounced [arma], espalda ‘?’ is pronounced [ehparda] (Mondéjar 1979:398-402; 1991). 
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o This change also extends to intervocalic contexts, e.g., suelo → suero, claveles → 

claveres, sale → sare, me fui loca → me fui roca (Moya Corral 1979:50-1; Becerra 

Hiraldo & Vargas Labella 1986:20). 

 

 The following Korean examples illustrate how a morphological root changes in quality 

depending on whether its final liquid is syllable-final or syllable-initial. 
 

(3)  [lateral] coda  [rhotic] onset 

 a. [mul] ‘water’  [muɾe] ‘at the water’ 

  [mulkama] ‘place for water’  [muɾi] ‘water NOM’ 

 b. [mal] ‘horse’  [maɾe] ‘at the horse’ 

  [malkama] ‘place for horse’    

 c. [pal] ‘foot’  [paɾi] ‘of the foot’ 
 

 When morphemes have different realizations in different environments in this way, we 

are justified to posit a mechanism for relating the different outputs, in this case a 

phonological rule or constraint relating [lateral] in codas with [rhotic] in onsets in Korean. 

 

 Phonology is responsible for alternations like these: 
  

It is an absolutely crucial point that no other cognitive module in [the generative-

innatist-modular framework of grammar] is responsible for alternations − the 

[Phonological Component] bears all responsibility for generating them (though see ... 

the phonetic module). 

... 

To summarize, GIMF PhC modules offer two ways of dealing with a morpheme’s morph 

variation: through alternations and phonologically-conditioned suppletion. Putting 

aside suppletion, in all extant GIMF PhC theories alternations provide insight into 

underlying forms and constraint rankings/rules. (de Lacy 2009) 

LONG CONSONANTS 

 

 One of your fellow students pointed out that when her name Paulina is pronounced in 

Korean, the medial [lateral] is preserved but lengthened: pollina. 

 

 Medial long ll is indeed found in native Korean words, e.g. sillok ‘spring green’. 
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 In phonology, a long consonant (geminate) is usually represented as “stretched” between 

two syllables: 
 

(4)  syllable   syllable  

       
  rhyme  onset rhyme  

 ...     ... 

  nucleus coda  nucleus  

       
   [lateral]    
 

 At least word-medially, then, Koreans can preserve the foreign contrast between [lateral] 

and [rhotic] by ensuring that the former is always linked to a syllable coda, and that the 

latter is only linked to an onset: 

 

(5) [lateral] coda  [rhotic] onset (Kenstowicz 2005) 

 [kʰollə] ‘cola’  [kʰo ɾasɨ] ‘chorus’  

 [tʰallentʰɨ] ‘talent’  [oɾenʒi] ‘orange’  

 [sillikʰon] ‘silicon’  [misɨtʰeɾi] ‘mystery’  

 [ollimpʰik] ‘Olympic’  [meɾi] ‘Mary’  

 [t’ullucɨ] ‘Toulouse’  [p’aɾi] ‘Paris’  

 

 Word-initially, however, Koreans have no choice but to neutralize the foreign contrast: 
 

(6) [lateral] onset in original  [rhotic] onset in original (Kenstowicz 2005) 

 [ɾa.in] ‘line’  [ɾe.il] ‘rail’  

 [ɾo.bi] ‘lobby’  [ɾopʰɨ] ‘rope’  

 [ɾebel] ‘level’  [ɾɛinkʰotʰɨ] ‘raincoat’  
 

 The Romance language Catalan makes a distinction between two kinds of rhotics ―tap [ɾ] 

versus trill [r]― but only between vowels (Wheeler 2005). 
 

(7) tap  trill (Padgett 2009) 

 [ sɛɾə] ‘wax’  [ sɛrə] ‘saw’  

 [ miɾə] ‘(s/he) looks at’  [ mirə] ‘myrrh’  

 [ paɾə] ‘father’  [ parə] ‘grapevine’  

 [ moɾə] ‘blackberry’  [ gorə] ‘(peaked) cap’  
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 The traditional view of this intervocalic contrast is [rhotic] singly-linked to an onset 

versus [rhotic] doubly-linked to a coda and onset:  
 

(8)  syllable  syllable  syllable   syllable  

           
  rhyme onset rhyme  rhyme  onset rhyme  

 ...    ...         ...     ... 

  nucleus  nucleus  nucleus coda  nucleus  

           
   [rhotic]    [rhotic]    

 

 For arguments in favor of this syllable-based analysis in Catalan, see Wheeler (2005:26-9) 

and Padgett (2009:456-9) and references therein. 

 

 Cser (1999:216) notes that despite their obvious importance in the phonetics of rhotics, 

[trill] and [flap] are not distinctive features, only phonetic traits which are parasitic on 

other aspects of phonological representation. 

 

ASSIMILATION 
 

 This term refers to instances where one part of a word (say, the onset of a syllable) 

becomes more like another in terms of one or more distinctive features. 
 

o Progressive assimilation is where one part of a word becomes more like a 

preceding part. 
 

o Regressive assimilation is where one part of a word becomes more like a following 

part. 
 

 For example, in Bukusu, a Bantu language of Kenya, (onset) [lateral] changes to (onset) 

[rhotic] in suffixes which attach to a stem with (onset) [rhotic] (Odden 1994; Hansson 

2010) 
 

 The following words illustrate that the benefactive suffix generally has [lateral] (9a), but 

this changes to [rhotic] if the preceding syllable onset is [rhotic] (9b). 
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(9) Benefactive suffix alternations in Bukusu (Odden 1994; Hansson 2010) 

a. [butila] ‘pick/gather for’ b. [karira] ‘twist’ 

 [xamila] ‘milk for’  [birira] ‘pass for’ 

 [i lila] ‘send thing’  [irira] ‘die for’ 
 

 This is an instance of progressive assimilation of [rhotic]: 
 

(10)  syllable  syllable   syllable  syllable 

          
 onset rhyme onset rhyme  onset rhyme onset rhyme 

     →     

  nucleus  nucleus   nucleus  nucleus 

          
 [rhotic]  *[lateral]   [rhotic]  [rhotic]  

 

   or:  syllable  syllable 

        
    onset rhyme onset rhyme 

        
     nucleus = nucleus 

        
    [rhotic]  [lateral] [rhotic] 

 

 

 The following words illustrate that [lateral] also optionally changes to [rhotic] if the stem’s 

[rhotic] is further than one syllable away: 
 

(11) Benefactive suffix alternations in Bukusu (Odden 1994; Hansson 2010) 

a. [butila] ‘pick/gather for’ b. [rumira ~ rumila] ‘send someone’ 

 [te xela] ‘cook for’  [resjera ~ resjela] ‘retrieve for’ 

 [limila] ‘cultivate for’  [re bera ~ re bela] ‘ask for’ 

 

 Optional progressive long-distance assimilation of [rhotic] in Bukusu: 
 

(12)  onset ... onset  onset ... onset 

     →    

  [rhotic]  *[lateral]  [rhotic]  [rhotic] 
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     or: onset ... onset  

        =  

      [rhotic]  [lateral] [rhotic] 
 

 In Kipare, a Bantu language of Tanzania, the glide /j/ optionally assimilates the liquid 

quality of a preceding syllable (Odden 1994:315-6; Hansson 2010:100-1). 
 

 This optional assimilation is illustrated below with the perfective and applied suffixes. The 

(b) examples show that assimilation applies only between adjacent syllables.  
 

(13) Kipare /-ije/ PERFECTIVE → [-ire ~ -ile] 

a. [nizorire ‘I bought’ cf. [nikundije] ‘I liked’ (ni- 1s.Sub) 

 ~ nizorije]   [nibigije] ‘I beat’ 

 [nitalile ‘I have counted’  [nitetije] ‘I said’ 

  ~ nitalije]   [nitoŋgije] ‘I went’ 

b. [nirongije] ‘I made’  [nidikije] ‘I cooked’ 

 (*[nirongire])   [nivonije] ‘I saw’ 
 

(14) Kipare /-ija/ APPLIED → [-ira ~ -ila] 

a. [kuzorira ‘to buy for’ cf. [kutetija] ‘to say for’ (ku- infinitive) 

 ~ kuzorija]   [kubigija] ‘to beat for’ 

 [kutalila ‘to count for’  [kudikija] ‘to cook for’ 

 ~ kutalija]     

b. [kurumbija] ‘to make pots’    

 (*[kurumbira])     

 

DISSIMILATION 
 

 This term refers to instances where two similar parts of an utterance (say, syllable onsets 

with the same distinctive features) becomes less alike in terms of one or more of their 

distinctive features. 
 

o Progressive dissimilation is where the second of two similar parts changes to 

become less alike. 
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o Regressive dissimilation is where the first of two similar parts changes to become 

less alike. 
 

 The feature [lateral] participates in a dissimilation process in Latin (Steriade 1987; 

1995b). 
 

 As shown in (15a), the adjectival suffix -alis undergoes no change when added to a stem 

which has no lateral, but it appears as -aris when following a stem with a lateral, as shown 

in (15b). 
 

 

(15) Lateral dissimilation in Latin 

a. na wa lis ‘naval’ b. so la ris ‘solar’ 

 semina lis ‘seminal’  lu na ris ‘lunar’ 

 wo ka lis ‘vocal’  latia ris ‘of Latium’ 

 causa lis ‘causal’  mi lita ris ‘soldierly’ 

 infitia lis ‘negative’  linea ris ‘linear’ 

 morta lis ‘mortal’  alimenta ris ‘of food’ 

 na tura lis ‘natural’  popula ris ‘popular’ 

 anna lis ‘annal’  vulga ris ‘common’ 

 kapita lis ‘capital’  singula ris ‘alone’ 
 

 Progressive long-distance dissimilation of [lateral] in Latin: 
 

(16)  [lateral] ... *[lateral] → [lateral] ... [rhotic] 
 

     or: onset/coda ... onset/coda  

        =  

      [lateral]  [lateral] [rhotic] 
 

 The additional data below show that when an r intervenes between the two l’s, no 

dissimilation occurs. 
 

(17) Some exceptions to lateral dissimilation in Latin 

 litora lis ‘of the shore’  latera lis ‘lateral’ 

 flo ra lis ‘floral’  plu ra lis ‘plural’ 

 sepulkra lis ‘funereal’  littera lis ‘literal’ 

   cf. re gula ris ‘regular’ 
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Obstruent ≝ {[fricative], [stop], [strident]} 

 “Sounds in the languages of the world involving turbulent noise are referred to in 

generative phonology as ‘obstruents’, a natural class subsuming stops, affricates 

and fricatives. Sounds not belonging to the class of obstruents are traditionally 

considered to be ‘sonorants’, namely vowels, glides, liquids, nasals.” (Hall & Żygis 

2010:1) 

[FRICATIVE] 

 

= continuous turbulent airflow 
 

 privative [continuant] (Lombardi 1990:378; Duanmu 2009). 

 

 [f, v, ʍ, ɸ, β, θ, ð, s, z, ɬ, ɮ, ʃ, ʒ, ʂ, ʐ, ɕ, ʑ, ʝ, x, ɣ, ɧ, χ, ʁ, ...] 
 

 The turbulence is due to increased air pressure behind an oral constriction. 
 

 “[F]ollowing the articulatory-phonology synthesis scheme, [fricative] is defined as 

the degree of closure of the vocal tract that causes a turbulent airflow.” (Ladefoged 

2007:176) 
 

 “Continuance is perhaps the quintessential feature of the fricative class; in fact, 

Jakobson et al. (1952:43) specified the feature [+continuant] only for fricatives and 

not for vowels (or h, interestingly), making it effectively equivalent to Ladefoged’s 

[fricative] feature.” (Miller & Vaux 2011:673) 
 

 Some researchers argue that suborally-constricted sounds, too, may be specified with the 

phonological feature [fricative], perhaps on a language-specific basis: 
 

o Pharyngeal [ħ, ʕ] 
 

o Epiglottal [ʜ, ʢ] 
 

o Laryngeal/glottal [h, ɦ] 

 

 Note that even orally-constricted fricatives are not always phonologically specified 

[fricative]. Here are two examples: 
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o In Russian, labiodental ⟦v⟧ is not specified [fricative] before sonorants. 

 

“[v], although pronounced as a labiodental spirant, patterns here phonologically 

with sonorants. The expression “patterns with” is a circumlocution: to say that a 

segment can “pattern with” sonorants is simply to say that it is a sonorant itself. 

We must, then, nail our colours to the mast and say that is some contexts what 

sounds like a spirant is a sonorant.”  (Gussmann 2001:236)7 
 

o Phonetic ⟦ʁ⟧ is [fricative] in Arabic phonology, but [rhotic] in French phonology. 
 

 Interestingly, Arabic-French bilinguals are unfazed by this 

phonetics/phonology mismatch when they import words into their native 

language. 
 

“[T]he French rhotic in French loanwords borrowed into Moroccan Arabic is 

systematically interpreted as a coronal sonorant, not as a uvular (e.g. Fr. rasoir 'razor' 

[ʁazwaʁ] → MA [razwar], not *[ʁazwaʁ]). This is confirmed in our corpus of French 

loanwords in Moroccan Arabic. Out of 1,374 cases, Fr. [ʁ] never corresponds to MA /ʁ/ 

in French loans. Clearly, bilingual Arabic speakers who adapt French loanwords classify 

the French rhotic as coronal, despite the fact that Arabic has a phonemic uvular /ʁ/ in 

its inventory of gutturals. The Arabic uvular fricative is widely described as being, 

phonetically, the uvular rhotic of French ..., presumably making Arabic speakers well 

equipped to correctly perceive and produce the uvular [ʁ] of French. Not surprisingly, 

Arabic /r/, which is phonologically coronal and phonetically either flapped ..., trilled ... 

or rolled ... is always equated with the French rhotic (which is standardly realised as a 

uvular)[8] in Arabic loanwords in French. Meanwhile, the Arabic uvular fricative, which 

is phonetically much closer, if not identical, to French [ʁ], is considered ill-formed in 

                                                           
7 Gussmann (2001:246) concludes: “Phonetics does seem to play a role in phonological [œ] should be 

realised as phonetic [g], for example ― but the extent of the influence is limited. ... [T]he phonological 

identity of segments must be determined by phonological criteria which in certain cases go against the 

evidence of phonetics. Phonetics merely provides a garb for the more basic phonological or cognitive 

elements, a garb which is often deceptive and ambiguous.” 
8 Paradis & Lacharité (2001:271) also remark: “The French rhotic can even be pronounced in the 

pharyngeal region, which Francophones themselves do not hear but which Arabic speakers perceive very 

well”. French loanwords with rhotics are never adapted into Arabic with pharyngeals /ʕ/ or /ħ/. 
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French and is systematically adapted as /g/ in Arabic loanwords in French [e.g., Ar. 

[ʁaz  l] > Fr. [gazɛl] ‘gazelle’].” (Paradis & LaCharité 2001:272) 
 

 The foregoing discussion of ⟦ʁ⟧ as [rhotic] in French and [fricative] in Arabic leads 

naturally to the (possibly unique) case of Czech <ř>, which is both [rhotic] and [fricative]. 
 

o As explained in the Handbook of the International Phonetic Association: “There are 

two trills, /r/, as in ruka /ruka/ ‘hand’, and /r̝/, as in řeka /r̝eka/ ‘river’. The first 

one is an alveolar apical trill with 1-3 periods of vibration. It is immune from 

voicing assimilation and occurs voiced in all positions of the word. In the case of 

/r̝/, the place of articulation is normally similar to that for /r/. Although it may 

may be produced with the blade of the tongue, the main differentiating 

characteristic from /r/ is the number of vibrations, which may be 1-2 greater than 

in /r/, and in their lesser amplitude than for the vibrations in /r/. Also, the 

constriction is narrower and the velocity of air greater. This sound often starts as 

a trill but continues as a fricative and thus probably the best term for it is ‘alveolar 

trill fricative’ with the symbol /r̝/. ... A voiceless allophone of /r̝/ occurs in places 

where voicing assimilation applies.” (Dankovičová 1999:71)9 
 

 [fricative] can also combine with the other liquid feature, [lateral]. 
 

o The Chadic language Sirzakwai distinguishes [lateral] from [lateral, fricative] in 

syllable-onset position:10 
 

  (1) Laterals in Sirzakwai (a.k.a. Warji; Chadic, Nigeria: Blench 2008) 

                      INITIAL                         MEDIAL 

 /l/ [la r] ‘river’ [ŋwali] ‘warm it’ 

 /ɮ/ [ɮaɮa] ‘eight’ [maɮijana] ‘oil (any kind)’ 

 /ɬ/ [ɬa] ‘to wake up; grow’ [va ɬi] ‘five’ 

                                                           
9 Another difference is that /r/ can form the peak of a syllable, e.g. [vr ba] ‘willow’, whereas /r̝/ is never 

syllabic (ibid.). (Cf. syllabic /l/ in e.g. [vl k] ‘wolf’ and syllabic /m/ in e.g. [sɛdm ] ‘seven’.) That /r̝/ is 

specified [fricative] is especially clear from the fact that it patterns with other obstruents in becoming 

voiceless ([r̝ ]) not only in assimilation to adjacent voiceless sounds but also at the ends of words. Like 

other obstruents, /r̝/ can also cause regressive voicing assimilation outside its syllable (see Dvořák 2010 

and references therein). On the other hand, /r̝/ uniquely devoices in featurally complex syllable onsets, a 

fact which may be chalked up to its [rhotic] feature (Bye & Blaho 2005; Ketner 2005; Hall 2007; Dvořák 

2010; Bičan 2011). The ambiguous fricative/trill nature of Czech /r̝/ is a point of ongoing research. 
10 The obstruents [ɬ, ɮ] are written <tl, lh> in the language’s orthography. 
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 The same contrast is also made in Marghi, another Chadic language of Nigeria, e.g.: 
 

o [la] ‘to dig’ vs. [ɮa] ‘fall’ vs. [ɬa] ‘cow’ (Hoffmann 1963:23-5) 
 

 Also in the South African Bantu language isiZulu, e.g.: 
 

o [lálà] ‘sleep’ vs. [ɮa là] ‘play (imper.)’ vs. [ɬânzà] (Ladefoged & Disner 2012:172) 

 

[STOP] 

 

= discontinuous/interrupted turbulent airflow. 
 

 privative [stop] (Lombardi 1990:378; Duanmu 2009). 

 

 Air pressure builds up behind an oral closure, resulting in “silence (at least in the 

frequency range above the vocal cord vibration) followed and/or preceded by a spread of 

energy over a wide frequency region” (Jakobson & Halle 1956:41-2). 
 

 Plosives [p, p, t, d, k, g, q, ɢ, ...] 
 

 Affricates [pf, bv, ts, dz, tɬ, dl, tʃ, dʒ, ...] 

 

o More on affricates below 
 

 Some phonologists argue that suboral sounds can be specified [stop], too, again perhaps 

on a language-specific basis: 
 

o Epiglottal [ʡ] 
 

o Laryngeal/glottal [ʔ] 

 

 Sample contrast: [lateral] versus [lateral, stop] 
 

o This contrast is made in syllable-onsets in Oowekyala, a Wakashan language of 

British Columbia (Howe 2000): 

 [.la .] ‘yes’ vs. [.dla .] ‘to wedge’; [.li.qʷa.] ‘to fold, roll’ vs. [.dli.qa.] ‘to name’ 
 

 Lexical contrasts based on [stop] vs. [fricative] are especially common across languages. 
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“‘Did you say pig or fig?’ said the Cat. ‘I said pig,’ replied Alice.” In this peculiar 

utterance the feline addressee attempts to recapture a linguistic choice made by 

the addresser. In the common code of the Cat and Alice, i.e. in spoken English, 

the difference between a stop and a continuant, other things being equal, may 

change the meaning of the message. Alice had used the distinctive feature stop 

vs. continuant, rejecting the latter and choosing the former of the two 

opposites. (Jakobson & Halle 1956:72-3) 
 

 Here are some more examples of [stop] vs. [fricative] contrasts in Oowekyala (Howe 

2000): 
 

 [tsixa] ‘to run, flow, flood (water)’ 

 [sixa] ‘to peel (fruits, sprouts, etc.)’ 
   

 [tɬiqa] ‘to beat time’ 

 [ɬiχa] ‘fringe’ 
   

 [kata] ‘to use a long thing (e.g., log) or put it somewhere’ 

 [xata] ‘to peek, to stretch the head out’ 
   

 [kʷisa] ‘to spit’ 

 [xʷḭsa] ‘to whip, to make a whipping movement’ 
   

 [qusa] ‘bent, crooked’ 

 [χusa] ‘to sprinkle, to splash’ 
   

 [qʷl qʷa] ‘to sprain, wrench’ 

 [χʷl qʷa] ‘to sharpen with a file’ 

 

[STRIDENT] 
 

 The feature [strident] characterizes sounds that are realized with relatively high frequency 

frication, that is, high pitch white noise. 
 

o Historically, [strident] is an acoustic feature descended from Jakobson and Halle’s 

(1956) original system. 
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 Chomsky and Halle (1968:329): “Strident sounds are marked acoustically by greater 

noisiness than their nonstrident counterparts. ... Stridency is a feature restricted to 

obstruent continuants and affricates.” 
 

o More on affricates below. 

 

 But it can also be defined articulatorily as “rough-edge articulation” (Hyman 1975b:39); 

the noisy friction comes from “having the air strike and bounce off of two surfaces” (ibid.). 

 

 The most common [strident] sounds are the fricatives [s, z, ʃ, ʒ] and the affricates [ts, dz, tʃ, 

dʒ], often collectively referred to as sibilants. 
 

o In some languages such as Dëne Sųłiné and Gwich’in (both Dene/Athabaskan), 

these are carefully distinguished from non-[strident] sounds such as [θ, ð, t̪θ, d̪ð]. 

 

 Much more rarely, [strident] is also used to distinguish labiodental obstruents from bilabial 

obstruents. The former are noisier than the latter. 

 

 The Niger-Congo language Ewe (which is spoken natively by phonologist Prof. Ozouf 

Amedegnato in our French department) makes such a distinction among its fricatives. 
 

 (2) Ewe (Ladefoged & Maddieson 1996:139) 

  éɸá ‘he polished’ éfá ‘he was cold’ 

  ɛ̀βɛ̀ ‘the Ewe language’ ɛ̀vɛ̀ ‘two’ 

  éɸlè ‘he bought’ e fle   ‘he split off’ 

  èβló ‘mushroom’ évló ‘he is evil’ 

 

 This contrast is also made in several Southern Bantu languages such as Kwangali and 

RuGciriku. E.g., Venda (Tshivenda): u fana ‘to resemble’, u fa ‘to die’ vs. u ɸa ‘to give’; u 

vala ‘to close’ vs. u βala ‘to count, to read’ (Ziervogel et al. 1981:7). 

 

 Purepecha (a.k.a. Tarascan), a language isolate of Mexico, also distinguishes [strident] 

/f/ and non-strident /ɸ/. 
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ON AFFRICATES 

 

 When [strident] combines with [stop] in a syllable position with a single place of 

articulation, the result is a noisy stop —an “affricate” (Shaw 1991; LaCharité 1993; 

Clements 1999; Kim 2001; Kehrein 2002; Clements 2006).11 

 

o “The fact that affricates consist of stop + fricative sequences phonetically is best 

accounted for at the phonetic level, where phonological feature combinations such 

as [−continuant, +strident] are spelled out sequentially as a succession of acoustic 

events.” (Clements 1999:272) (Note: [−continuant] ≈ [stop]) 
 

 (3) Some [strident] sounds in Standard Chinese (Ladefoged & Maddieson 1996:150) 

[fricative] sa  ‘let out’ ʂa  ‘sand’ ɕa  ‘blind’ 

[stop] tsa  ‘take food with tongue’ ʈʂa  ‘to pierce’ tɕa  ‘to add’ 
 

 As mentioned above, [lateral], too, can combine with [stop] in a syllable position with a 

single place of articulation, and the result is a lateral stop —also an affricate. 
 

o For example, Oowekala has the [strident, stop] affricates /ts, dz, ts’/ as well as the 

[lateral, stop] affricates /tɬ, dl, tɬ’/.  
 

 There are strong indications that affricates occupy a single syllable position in Oowekyala 

phonology. 

 

 First, affricates are audibly distinguished from corresponding heterosyllabic 

stop+fricative sequences. 
 

o In the case of laryngeally unmarked (voiceless nonglottalized) affricates, the 

frication noise associated with the release is strong, giving the impression of post-

aspiration (Lincoln & Rath 1980:6-8). In contrast, corresponding stop+fricative 

sequences are separated by an easily detected aspirated release of the stop prior 

to the fricative articulation (ibid.). 
 

                                                           
11 Affricates are widely analyzed as [stop]+[fricative] sequences (Leben 1980; Steriade 1982; Archangeli 

1984; Sagey 1986b; a; Steriade 1993a; MacKay 1994; Roca 1994; Steriade 1994; Halle 1995:24; Schafer 

1995; Weijer 1996; Hall 1997:64, n. 23; Gussenhoven & Jacobs 1998:195-6; Zoll 1998:95; Elzinga 1999:46-

7; Morelli 1999:108-10). Problems for this view are outlined below, e.g. fn. 13. 
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 (4) 
 

⟦t͡sʰ⟧ vs. [stop].  ⟦tʰs⟧ 

       
  

 

⟦t͡ɬʰ⟧ vs. [stop].  ⟦tʰɬ⟧ 

 

o In the case of glottalized affricates, the fricative release and the ejective release 

appear to be simultaneous, while in the corresponding glottalized stop+fricative 

sequence, the stop’s ejective release is realized before the fricative. 
 

 (5) 

 

⟦t͡s’⟧ vs. 
.  

⟦t’s⟧ 

       
  

 

⟦t͡ɬ’⟧ vs. 
.  

⟦t’ɬ⟧ 

 

o In the case of voiced /dz/, the ‘fricative’ component cannot stand on its own in 

Oowekyala. The sound [z] does not occur independently of [dz] because Oowekyala 

forbids voiced fricatives (*z, *ɣ, *ɣʷ, *ʁ, *ʁʷ, etc.),12 whereas it does allow voiced 

stops (b, d, dz, dl, g, gʷ, ɢ, ɢʷ).13 
 

 (6) 

 

⟦d͡z⟧ vs. 
                            *↴ 

 

*⟦dz⟧ 

 

                                                           
12 * means “ungrammatical”. 
13 Such a situation is not uncommon in the world’s languages. Taba (Austronesian: Bowden & Hajek 

1999:143) and Stoney Dakota (Siouan: Shaw 1980:21) have [stop] /t͡ʃ, d͡ʒ/ but not [fricative] /ʃ, ʒ/; 

Hungarian has [stop] /c͡  c͡ ,  ͡ʝ/ but not [fricative] /ç, ʝ/; Thai has [stop] /t͡ɕ, t͡ɕʰ/ but not [fricative] /ɕ/; 

Arabic (Thelwall & Sa'adeddin 1999:51), Hausa (Schuh & Yalwa 1999:91), Hindi (Ohala 1999:100) and 

Igbo (Ikekeonwu 1999) all have [stop] /ʤ/ but no [fricative] /ʒ/; etc. Such asymmetries illustrate a major 

difficulty for the analysis of affricates as sequences of [stop]+[fricative], as pointed out by Goldsmith 

(1990:69): “affricates are often found in languages without fricatives (most dialects of Spanish, for 

example, have a voiceless alveopalatal affricate [ʧ], but no fricative [ʃ]).” Indeed, if affricates are composed 

of a sequence of stop plus fricative, it is surprising that the individuals parts of the affricate —the stop and 

the fricative— are not both existing units in some languages with affricates. 
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o In the case of the affricate /dl/, the lateral component immediately follows the 

stop release. By contrast, the corresponding /d+l/ sequence is always separated by 

a brief schwa vowel; that is, /d+l/ is always realized […dᵊl…] in Oowekyala. 
 

 (7) 

 

[dl] vs. [lateral] → [dᵊl] 

 

o Impressionistically, affricates also appear to be significantly shorter in duration 

than their corresponding stop+fricative/lateral sequences. Actual differences in 

duration have not yet been measured instrumentally, though. 
 

 The phonetic differences just described, combined with the relatively permissive 

phonotactics14 of Oowekyala, allow lexical contrasts between affricates and matching stop-

fricative sequences, as the following pairs illustrate: 

 

(8) Word-initial contrasts between affricate vs. stop+fricative sequence 

a. [tsə.la] ‘to cut through water’ 

 [t.sə.la] ‘pushing’ 

b. [ts’a ] ‘flow of water, creek flowing’ 

 [t’.sa] ‘to hit sth. with a rock, to bang rocks together, to chip pieces from rocks’ 

c. [ts.tsi.la]15 ‘to do what somebody else does or did’ 

 [ts .t.sa] ‘push repeatedly’ 

 

(9) Word-final contrast between affricate vs. stop+fricative sequence 

 [w̰ats’] ‘dog’ 

 [qʷ’at’.s] ‘crowded together on the field’ 

 

 Plural reduplication also gives evidence that affricates are single subsyllabic units in 

Oowekyala. The plural in this language normally consists of a copy of the first syllable 

onset followed by [i] (“C[i]-reduplication”). Crucially, affricates may occur at the beginning 

of the prefix syllable, while no stop+fricative sequence may occur in this position, as 

illustrated in (10) and (11). 

 

                                                           
14 “Phonotactics” is the set of constraints on sequencing sounds in a language. 
15 A sequence like [ts.ts] is doubly released: ⟦t͡sʰt͡sʰ⟧. 
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(10) Plural reduplication with consonant sequences vs. affricate 

 [s.pa] [t.sa] [tsai.na] 
    

 [sis.pa] [tit.sa] [tsi.tsai.na] 
    

 plural of: ‘to flash’ plural of: ‘to push’ plural of: ‘Chinese’ 

 

(11) Plural form with word-medial contrasts between affricate vs. stop+fricative 

a. [tsi.tsai.na] plural of: ‘chinese’ 

 [ts’i.ts’m  ] plural of: ‘index finger’ 

 [tɬ’i.tɬa ] plural of: ‘black bear’ 

b. [tit.sa] plural of: ‘to push’ 

 [tit.ɬa] plural of: ‘to bait’ 

 [t’at’.ɬa] plural of: ‘to slice fish parallel to the backbone’ 

 [t’it’.ɬa] plural of: ‘to soak dried fish’ 

 

 The same point can be made with other aspects of morphology (word-formation) in 

Oowekyala. For example, the suffix -axsala ‘aimlessly’ regularly triggers the emplacement 

of a vowel [a ] in otherwise vowelless roots, e.g.: 

 

(12) -axsala ‘aimlessly’ 

a. [χʷa .tax.sa.la] ‘cut any way, carelessly’ 

 cf.  [χʷ.ta] ‘to cut with a knife’ 

b. [ga .lax.sa.la] ‘to crawl aimlessly’ 

 cf.  [gᵊ.la] ‘to crawl, to go on all fours’ 

c. [ja .χʷax.sa.la] ‘dance any way with no order/pattern’ 

 cf.  [jᵊχʷa] ‘to dance, to make dancing movements’ 

 

 Crucially, the ‘stop’ and ‘fricative’ components of affricates such as /ts’/ do not get 

separated (*[t’a s...]) by the morphologically-inserted vowel, e.g. (13a,b), whereas 

stop+fricative sequences such as /t.s/ do get separated, e.g. (13c). 

 

(13) -axsala ‘aimlessly’ 

a. [ts’a .max.sa.la.gᵊ.liɬ] ‘to point around indoors’ 

 [ts’ᵊ.ma] ‘to point’ 
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b. [ts’a .nax.sa.la] ‘to proceed all over the place’ 

 [ts’ᵊ.na] ‘to walk in a group, go in the same direction as others, parade’ 

c. [ta .sax.sa.la] ‘push here and there’ 

 [t.sa] ‘to push, press against’ 

FEATURES AS MORPHEMES 
 

 A distinctive feature can signal a morpheme on its own. 

 

 For example, in Nuer, a Nilo-Saharan language of Sudan (Crazzolara 1933; Lieber 1987; 

Akinlabi 1996), the features [stop] and [fricative] signal tense/aspect distinctions. 

 

o As the data in (14) illustrate, the morphemes for ‘negative present participle’ and 

‘past participle’ are [stop] and [fricative], respectively. These morphemes are 

apparently “suffixes”, as their features are added to the ends of verbs.16 

 

   (14) Pres. pple. neg. Past pple.  

  a. [còp] [cof] ‘to overtake’ 

   [kɛp] [kɛ̀f] ‘to scoop (food) hastily’ 

  b. [lot̪] [loθ] ‘to suck’ 

   [j t̪] [j θ] ‘to wade’ 

  c. [pa t] [pà ɾ̥] ‘to sharpen’ 

   [wɨt] [wɨɾ̥] ‘to cut a point’ 

  d. [ja c] [ja  ] ‘to hit’ 

   [jʝè c] [jʝe  ] ‘to dismiss a person’ 

  e. [ʝæk] [ʝæh] ‘to throw away’ 

   [jək] [jəh] ‘to find’ 

 

o As Akinlabi (1996:253) remarks, “the past participial morpheme [in Nuer] ... under 

any analysis must include the feature [continuant].” 

                                                           
16 These morphemes must also include a voiceless feature, since the resulting codas are always voiceless, 

whereas some infinitive forms show final voicing, e.g. [cob] ‘to overtake’, [guð] ‘to pull out’ (cf. [ja  ] ‘to hit’, 

[kɛ̀p] ‘to scoop hastily’). 
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o Lieber (1987) and Akinlabi (1996) indicate that two other suffixes in Nuer — -kɔ 

‘1st pers. ind. pres. act.’ and -ɛ ‘3rd pers. ind. pres. act.’— each begin in a [fricative] 

feature which has the same phonological effect as the past participle. 

 

 In Dene/Athabaskan languages like Navajo (AZ, NM, UT, CO), certain morphemes have 

what is referred to as a “d-effect” (Howren 1971): 

 

o “The d-effect introduces an initial period of closure to the fricative.” (McDonough 

2003:5) 

 

o The standard analysis of the d-effect is to add a [stop] feature to the stem-initial 

onset, e.g. Navajo (Speas 1984; Wright 1984), Slave (Rice 1987), Sekani (Hargus 

1985), Tahltan (Shaw 1991). 

 

o The “d-effect” on stem-initial onsets is illustrated in (15a). Of course, no “d-effect” 

is apparent on stems which already begin with [stop] (15b).  

 

(15) D-effect in Navajo (Bennett 1987; McDonough 2003) 

 stems d-effect  

a. -ɣá t [ji.ká t] ‘it’s being shaken’ 

  [ji .ká t] ‘we shook it’ 

 -zí t [ʔá.tá ja.ji .tsí t] ‘he’s pouring it for himself’ 

 -zin [ni .tsin] ‘we think’ 

 -ʒiʔ [jé .tʃiʔ] ‘he was called’ 

 -ʒe ʔ [a.ti .tʃe ʔ] ‘we spit’ 

 -ló s [ji.tɬó s] ‘it is being led along’ 

 -li   ʔ [si .tɬi  ʔ] ‘we became’ 

 -ą  [ji .tą ] ‘we eat’ 

 -ʔį [ji.t’į ] ‘he’s visible’ 

 -ʔá l [ji .t’á l] ‘we’re carrying it along’ 

b. -pi    [ʔa.ta h jo .pi   ] ‘he stripped them off himself’ 

 -tsí ʔ [ha s.tsí ] ‘I spoke’ 

 -tʃ’it [ʔá.tí.tʃ’it] ‘he’s scratching himself’ 

 -t’e ʃ [ʔá.tí.t’e ʃ] ‘he’s blackening himself with charcoal’ 
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 -tʃih [ʔá.te ʃ.tʃih] ‘he grabbed himself’ 

 -kiʃ [ʔá.te ʃ.kiʃ] ‘he cut himself’ 

 -kʰa t [ná.ʔá.to .kʰa t] ‘he slapped himself’ 

 

GLOBAL VS. POSITIONAL CONSTRAINTS 

Global (context-free) constraints 

 

 [fricative] appears to be more marked than [stop] (Chomsky & Halle 1968:406; Lass 

1984:151; Morelli 1999:186; Roca & Johnson 2000:585). 

 

 While all languages have stops, there are languages with no fricatives at all. 

 

o Maddieson (1984) reports 18 such languages in his sample of 317 languages. 

 

o Lass (1984:151) reports 21 such languages. 

 

o An example is Dinka (Nilotic: Andersen 1993; Telfer 2003): it has many stops (p, b, 

t̪, d̪, t, d, c,  , k, g, etc.) but no corresponding fricatives (*f, *v, *θ, *ð, *s, *z, *ç, *ʝ, *x, 

*ɣ, etc.). 

 

o Another example is Yidiɲ (Australian: Dixon 1977:32): its only obstruents are /b, d, 

 , g/ —all stops. 

 

 Also suggestive is the fact that among normal children [stop] is acquired before [fricative]. 
 

o “Segments specified [−continuant] are acquired earlier than those specified as 

[+continuant]” (Ueda 1996:17 on Child Japanese) 
 

 [−continuant] ≈ [stop];  [+continuant] ≈ [stop] 
 

o Halle & Clements (1983) illustrate the substitution of stops for fricatives in Child 

English. 
 

o See also Beers (1996) on Child Dutch. 
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Positional constraints 

 

 The phonological feature [stop], though unmarked relative to [fricative], is commonly 

avoided in syllable coda position.17 For example: 

 

 Irish (Goidelic; Ireland, UK, etc.), e.g., Gussmann (2002:93): “Irish specifically limits the 

range of melodies that can appear in the coda by banning plosives from that 

position.”18 

 

 Navajo (Dene; AZ, NM, UT, CO), e.g., Bennett (1987:4) re: “constraint: [−continuant] 

cannot be connected to a segment X if X is in coda position.” ([−continuant] ≈ [stop]) 

 

 Toba Batak (Austronesian, Indonesia): “In general, non-geminate clusters in which the 

first C is a noncontinuant obstruent other than [ʔ], do not occur or are marginal, while 

clusters in which the first C is [ʔ s ŋ l r] are permitted” (Crowhurst 2001:573, fn. 17). 

 

 Kiribati (Austronesian, Kiribati: Groves et al. 1985; Trussel 1986; Inkelas & Cho 

1993:554, fn. 24): onsets include /b, t, k, m, n, ŋ, w, v, r/; [stop] /b, t, k/ are excluded 

from codas. 

 

 Chachi (Barbacoan, Ecuador): “Any consonant may fill the first C slot of syllables, while 

syllables may be closed by /n, ŋ, ʔ, h, s, š/.” (Lindkoog & Brend 1962:37). Coda /m/ is 

also found (Moore 1962:273).  Specifically excluded are [stop] /p, b, t, d, ts, tʲ, dʲ, tʃ, k, 

g/, as well as [lateral] /l, lʲ/ and [rhotic] /r/. 

 

 Huariapano (Panoan, extinct/Peru: Parker 1994) 

 

 As mentioned above, Yidiɲ (Australian: Dixon 1977:47) has stops (b d   g) but no 

fricatives. Its stops are restricted to onsets, whereas all and only its sonorants are 

permitted in codas (m, n, ɲ, ŋ, l, r, ɽ, j). 

 

                                                           
17 The term ‘coda’ was apparently introduced by Hockett (1955). 
18 The word-final position is exceptional; “practically any consonant can appear word-finally in Irish” 

(ibid.); see Gussmann (2002:92-5) for details. 
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 Aslanbeg Armenian (Indo-European; Vaux 2001): “only the segments [ʔ j r l m n f v s z ʃ 

ʒ ? ʁ] are allowed to occur in Aslanbeg codas; illicit segments are either changed into 

licensed segments … or deleted.” Excluded are all stops: /pʰ, b, d, tʰ?, tʃ, dʒ, kʰ, g/. 

 

 Castillian Spanish, e.g., Morris (1998:202): “Coda obstruents may not be [−cont].” 

(Note: [−cont(inuant)] ≈ [stop].) Accordingly, [stop] is actively replaced by [fricative] 

in codas, e.g., étnico [eθniko]. 

 

o Phonological processes which remove [stop] are termed “spirantization” or 

“deocclusivization” 

 

 In child English as well as in disordered speech, it has been reported that stops are 

blocked from syllable-coda position, while both fricatives and nasals are freely permitted in 

this position (Bernhardt & Stemberger 1998b:593-7). 

 

 On the other hand, some languages ban [fricative] but not [stop] in coda position. For 

example: 

 

 Thai (Tai-Kadai, Thailand: Henderson 1949): allowable codas include /p, t, k, m, n, ŋ, ʔ/; 

among the excluded are [fricative] /f, s/ as well as [lateral] /l/ and [rhotic] /r/. 

 

 Pakaásnovos (Chapacura-Wanham, Brazil: MacEachern et al. 1997:18): only /p, t, k, m, n, 

ʔ/ are permitted word-finally; [fricative] /s~ʃ, ʍ̝/ and [rhotic] /ɾ/ are restricted to onsets. 

 

 Finally, the features [stop] and [fricative] can both be banned from syllable codas. For 

example: 
 

 Arawakan languages (Caribbean, Central/South America): “In most languages syllable 

structure is (C1)V(V)(C2), where C1 can be any consonant, and C2 can only be a glide (w 

or y), a nasal, or, rarely, a liquid or h.” (Aikhenvald 1999:78) 

 

 The West African language Hausa has undergone a consonantal change known as 

Klingenheben’s Law, whereby “a coda segment must be a sonorant” (Clements & Hume 

1995:276). The following data suggest that when [stop] and [fricative] are removed from 
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Hausa codas, labial and velar obstruents turn into [w] (16a), and that coronal obstruents 

turn into [r] (16a). 
 

(16) Hausa (Clements & Hume 1995) 

a. /d͡ʒibd͡ʒi / [d͡ʒuwd͡ʒi ] ‘trash heap’ cf.      [d͡ʒiba d͡ʒe ] ‘pl.’ 

 /tafʃi / [tawʃi ] ‘drum’  [tafa ʃe ] ‘pl.’ 

 /talakt͡ʃi/ [talawt͡ʃi] ‘poverty’  [talaka] ‘a poor one’ 

 /hagni/ [hawni] ‘left side’  [bahago] ‘lefthanded one’ 

b. /fatke/ [farke] ‘merchant’  [fata ke] ‘pl.’ 

 /maz-maza/ [marmaza] ‘very fast’   

 /k’as-k’as-i / [k’ark’asi ] ‘underside’   

 

 The Hausa ban on [stop] and [fricative] in codas remains in effect, but it is unclear to me 

whether the specific repair to [w, r] remains active. 

 

o Phonological processes which actively remove [stop] and/or [fricative] from a 

given position (typically the syllable coda) are termed “lenition” or “weakening”. 

 

 Turning to syllable onsets, “weak” consonants such as the glides/semi-vowels [j, w] are 

occasionally banned from this position. 

 

o Phonological processes which actively add [stop] and/or fricative to a position 

(typically the syllable onset) are termed “fortition” or “strengthening”. 

 

 In some varieties of Spanish (notably in Argentina, but also in parts of Mexico and Spain, 

e.g. Andalusia and Extremadura) the palatal glide /j/ acquires the feature [fricative] or 

[stop] in onset position. 

 

o E.g., [j] in convoy ‘convoy’, ley ‘law’ may correspond to [ʝ ~  ʝ ~ ʒ ~ dʒ] in convoyes 

‘convoys’, leyes ‘laws’ (Harris 1983; Hume & Odden 1994).   

 

 Some speakers of Spanish pronounce onset /w/ as fricative [ɣw] or stop [gw]. 

 

o “for several words there are alternative spellings: huarache ~ guarache ‘type of 

sandal’; huero ~ güero ‘empty’, Mex. ‘blond’; huiro ~ güiro ‘type of gourd’. When the 

Spanish Academy decided to nativize the word whisky as güisqui, some people 
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complained that with this spelling the Academy was promoting a colloquial or 

substandard pronunciation.” (Hualde 2005:171, fn. 19) 

 

o “In some Latin American countries the English borrowing watchman has been 

adapted as guachimán.” (Hualde 2005:172) 

 

 In the syllable onsets of Early Pre-Gwich’in (Dene, NT, YK, AK: Leer 1996), glides /j, w/ 

changed into fricatives /ʒ, v/, and nasals /m, n/ evolved into prenasalized stops /ᵐb, ⁿd/.  

 

 Moreover, onset /l, h, ʔ/ behave phonologically as [fricative] /ɮ/, [fricative] /h/ and stop 

/ʔ/, respectively (see Rice 1993 for details). Consequently one could argue that Gwich’in 

onsets are obligatorily specified [stop] or [fricative]. 

ASSIMILATION AND DISSIMILATION 

 

 Assimilation of [stop] or [fricative] is rare. 

 

 One case occurs in Bilaala (a.k.a. Naba), a Nilo-Saharan language of Chad (Olson & 

Schultz 2002). When added to stems ending in [stop] and [fricative], the third person 

singular suffix /-ɲə/ becomes [-ʤə] and [-ʒə], respectively (17). This clear pattern of 

progressive assimilation is limited, however. For instance, the initial nasal of -mə 

‘my/me’ does not assimilate [stop] or [fricative], as shown in (18): *[bobbe], 

*[gɔrdbə], ... 

 

    (17) Bilaala 3rd person singular/-ɲə/ (18) 1st pers. sing. /-mə/  

 ɓɛr-ɲə ‘his slave’ bob-ʤə ‘his father’  bob-mə ‘my father’ 

 kuhul-ɲə ‘his hip’ gɔrd-ʤə  ‘his knife’  gɔrd-mə  ‘my knife’ 

 kaw-ɲə ‘its length’ gag-ʤə ‘his plant’  gag-mə ‘my plant’ 

 mon-ɲə ‘his child’ kuz-ʒə ‘his hut’  kuz-mə ‘my hut’ 
 

 Obvious cases of [strident] assimilation are also rare.19 

                                                           
19 This plausibly has to do with the fact that the feature [strident] is defined acoustically, whereas 

assimilation is typically understood articulatorily. As Grammont (1933:185) writes: « L’assimilation 

consiste dans l’extension d’un ou de plusieurs mouvements articulatoires au delà de leur domaine 
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 Still, a possible case of [strident] assimilation is found in Plains Cree (Algonquian: 

Hirose 1997).  

 

 The diminutive (‘little’) suffix in this language is [-isis ~ -sis ~ -is ~ -s], e.g. (19a). 

When this suffix is added to a stem, all [t]’s become [strident] affricates [ts], e.g. (19b). 

 

(19) Diminutives in Plains Cree 

 Non-diminutives Diminutives 

a. [sa.ka.hi.kan] ‘lake’ [sa.ka.hi.ka.ni.sis] ‘small lake’ 

 [pi .si.moh.ka n] ‘clock’ [pi .si.moh.ka .nis] ‘watch’ 

 [mi.no s] ‘cat’ [mi.no .sis] ‘kitten’ 

 [jo.tin] ‘it is windy’ [jo.tsin] ‘it is a little windy’ 

 [wa .ti] ‘hole in ground’ [wa .tsi] ‘little holes’ 

b. [as.to.tin] ‘a/the hat’ [as.tso.tsi.nis] ‘a little hat’ 

 [ni.ni.toh.ten] ‘I listen’ [ni.ni.tsoh.tse.sin] ‘I listen a little’ 

 [a.tim] ‘dog’ [a.tsi.mo.sis]20 ‘a/the little dog’ 

 [mis.ta.tim] ‘horse’ [mis.tsa.tsi.mo.sis] ‘foal, pony’ 

 [ni.tem] ‘my horse’ [ni.tse.mi.sis] ‘my little horse’ 

 [a.tos.kew] ‘s/he works’ [a.tsos.ke.siw] ‘s/he works a little’ 

 [mis.ti.kwas.ki k] ‘drum’ [mis.tsi.kwas.ki .ki.sis] ‘hand drum’ 

 

 Dissimilation of [fricative] appears to be especially common. 

 

 According to McCarthy (1988:98): “In Piro [an Arawakan language of Peru], clusters of 

two fricatives s, ʃ, and x cannot occur — that is, there is a dissimilatory … effect of 

[+continuant].” (Note: [+continuant] ≈ [fricative].) 
 

 [fricative] dissimilation is also evident in certain alternations in Greek. For example, the 

passive aorist suffix is -θik, e.g. (20a), except after fricatives, where it is realized as -

tik, e.g. (20b). 

 

                                                                                                                                                                                       
originaire. Ces mouvements articulatoires sont propres au phonème agissant; le phonème agi, en se les 

appropriant aussi, devient plus semblable à l’autre. » 
20 This form derives from /atimw-/ ‘dog’ + /-isis/ ‘small’ (/wi/ → [o]; compare atimw-ak ‘dogs’). 
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 (20) Greek (Spencer 1991) 

 a. agap-i-θik-e ‘he was loved’ cf. agap-a- ‘love’ 

  fer-θik-e ‘he was carried’  fer- ‘carry’ 

  stal-θik-e ‘he was sent’  stel- ‘send’ 

 b. akus-tik-e ‘he was heard’  akus- ‘hear’ 

  ðex-tik-e ‘it was received’  ðex- ‘receive’ 

  ɣraf-tik-e ‘it was written’  ɣraf- ‘write’ 

 

 Turning now to [strident] dissimilation, an example is reported in the isolate Basque. 

LaCharité (1993:164) gives the rule in (21) for this language. As she explains: “When 

the morphology juxtaposes two [strident] specifications, the rightmost is deleted, 

leaving a homorganic stop” (ibid.). 

 

(21) Strident dissimilation in Basque 

       X        X     X         X /ikas-/ ‘learn’ + /-tsen/ ‘imperfect’ [ikasten] 

                           →                   /irabaz-/ ‘earn’ + /-tsen/ ‘imperfect’ [irabazten] 

 *[stri]  [stri]  [stri]  [stri]  /ipin-/ ‘put’ + /-tsen/ ‘imperfect’ [ipin.tsen] 

 

 Modern Yucatec Maya (Straight 1976; Lombardi 1990; LaCharité 1993) is also 

described as having [strident] dissimilation, since it forbids C1VC2 roots in which C1 and 

C2 are [strident], e.g.: 

 

(22) Disallowed root shapes in Yucatec Maya 

 *sVts *tsVs *ʃVs *tʃVs 

 *sVʃ *tsVʃ *ʃVts *tʃVts 

 *sVtʃ *tsVtʃ *ʃVtʃ *tʃVʃ    etc. 

 

 Blust (2002) also reports sibilant dissimilation in the development of Kiput, a North 

Sarawak Austronesian language. 

 

ASSIBILATION 
 

 A common phonological process involving the feature [strident] is called assibilation. 
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 This is a process in which a stop becomes [strident], usually preceding a high vocoid 

(vowel or glide). 

 

o For example, in Japanese, the stop /t/ is affricated to [ts] before the high back 

vowel [ɯ], and to [tʃ] before the high front vowel [i], e.g. (23a). Assibilation 

fails before other vowels, e.g. (23b). 

 

(23) Assibilation in Japanese 

a. /tat-ɯ/ [ta.tsɯ] ‘to stand’ + PRES 

 /tat-i-mas-ɯ/ [ta.tʃimasɯ] ‘to stand’ + POLITE + PRES 

b. /tat-e/ [tate] ‘to stand’ + IMP 

 /tat-a-nai/ [tatanai] ‘to stand’ + NEG 

 /tat-oo/ [tatoo] ‘to stand’ + COHORT 

 

 Historically, this also happened in 

the change from Proto-Bantu to 

Mvumbo, a language spoken in 

Cameroon and Equatorial Guinea 

(Kim 2001:91): 

 

 The syllable onset stops /b d t g k/ of 

Proto-Bantu became affricated in 

Mvumbo, to /dʒ tʃ/ before /i/, as in 

(24a), and to /bv pf / before /u/, as 

in (24b). Stops before nonhigh 

vocoids in Proto-Bantu were not 

affricated historically, e.g. (24c). 

 

 In other words, [stop] became 

[strident] before high vowels. 

 

(24) Proto-Bantu Mvumbo  

a. *-ti tʊ tʃir ‘animal’ 

 *-dib- dʒiwo ‘shut’ 

 *-gida ma-tʃie ‘blood’ 

 *-kiŋgo tʃiuŋ ‘neck, nape’ 

b. *-buma bvumo ‘fruit’ 

 *-dut -bvure ‘pull’ 

 *-tud- -pfule ‘forge’ 

 *-gubʊ m-bvu  ‘hippopotamus’ 

 *-kuba pfuwo ‘chicken’ 

c. *-bod -buo ‘become rotten’ 

 *-dɪ -di ‘eat’ 

 *-to g -tuog ‘boil up’ 

 *-gada -kala ‘mat’ 

 *-konde -kwande ‘banana’ 

 

 Assibilation appears to be a kind of “acoustic assimilation”. 
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 As Kim (2001) explains, the narrow channel which is created in the transition 

between a stop and a following high vowel (or glide) generates an especially long 

turbulence, which speakers interpret as a [strident] feature on the stop. 

 

 That is, the frication duration after the /t/ release is much longer before the high 

vowels /i u/ than before the non-high ones. The longer duration of turbulent aiflow in 

the release of [t] into a high vowel vs. nonhigh vowel is schematized in (25a) vs. (25b). 

 

(25) Generation of stridency after [t] release 

 a. 

 

 

 

 

 

[t]                       time                      [i/u] 

b. 

 

 

 

 

 

[t]                       time                      [a] 

 

 Kim (2001:102): The generation of air turbulence in the context of phonological 

assibilation is phonologically interpreted as the insertion of the feature [strident] into 

the feature complex characterising the plosive in a plosive + high vocoid sequence... 

 

 Assibilation appears to be especially common with high front vowels. As shown in the 

following data, in Modern Korean /t, tʰ/ become [strident] before just [high, front] 

vowels, not before any [high] vowel. 

 

(26) Modern Korean 

a. /mat-i/  [ma.ʣi] ‘first child’ (-i Nomin.) 

 /pʰiputʰ-i/ [pʰi.pu.tsʰi] ‘one’s own child’ 

 /patʰ-ilaŋ/ [pa..tsʰi.raŋ] ‘field and’ (-ilaŋ ‘and’) 

 /sotʰ-ilaŋ/ [so.tsʰi.raŋ] ‘kettle and’ 

b. /katʰ-u/ [ka.tʰu] ‘to be the same’ + ques 

 /putʰ-ɨmjən/ [pu.tʰɨ.mjən] ‘to attach’ + ‘if ’ 
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 t-assibilation before [i] is also regular in Blackfoot, an Algonquian language of Southern 

Alberta and Northern Montana (Taylor 1969; Frantz 1991), e.g. (27).  

 

(27) Blackfoot 

a. /nit-i tsiniki/ [ni.tsi .tsi.ni.ki] ‘I related (a story)’ 

 1-relate   

 /nit-a-i tsiniki/ [ni.tɛ .tsi.ni.ki] ‘I am relating (a story)’ 

 1-DUR-relate   

b. /kit-i tsiniki/ [ki.tsi .tsi.ni.ki] ‘you related (a story)’ 

 2-relate   

 /kit-a-i tsiniki/ [ki.tɛ .tsi.ni.ki] ‘you are relating (a story)’ 

 2-DUR-relate   

cf. /i tsiniki-wa/ [i .tsi.ni.ki.wa] ‘he related (a story)’ 

 relate-3   

 /a-i tsiniki-wa/ [ɛ .tsi.ni.ki.wa] ‘he is relating (a story)’ 

 DUR-relate-3   

 

 t-assibilation before [i] is also apparent in Asháninca (Campa), an Arawakan language 

of Peru (Spring 1992), e.g. (28). 

 

(28) Asháninca 

a. /no-kant-i/ [nokan.tsi] ‘I said’ 

 I-say-NF (nonfuture)   

b. /no-ant-i/ [nan.tsi] ‘I did’ 

 I-do-NF   

c. /no-misi-i/ [nomisi.tsi]21 ‘I dreamed’ 

 I-dream-NF   

 

 Similarly, /t, d/ undergo assibilation in Kpándo, a Gbe language of Ghana (Capo 1991), 

e.g. (29). 

 

(29) Gbe Gen Kpándo  

                                                           
21 This form has an epenthetic [t], which is regularly added between a vowel-final stem and a vowel-initial 

suffix. 
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a. *a.tí a.tí a.tsí ‘tree’ 

b. *ti ti tsi ‘be fed up’ 

c. *di.di di.di dzi.dzi ‘to be far’ 

d. *dí (dʒí) dzí ‘to look for’ 

 

 Optional assibilation yields [ts, dz] or [tʃ, dʒ], depending on the dialects or individuals in 

Fongbe (Lefebvre & Brousseau 2002:25) 

 

(30) [di   ~ dzi   ~ dʒi  ] ‘be very good’ 

 [tì ~ tsì ~ tʃì] ‘squeeze’ 

 

 Brazilian Portuguese shows a similar pattern (Ohala & Solé 2010:50), e.g.: 

 

o [gə nd͡ʒi] ‘Gandhi’ 

o [internɛt͡ʃi] ‘internet’ 

 

 Some dialects of English also assibilate /t/ (Ohala & Solé 2010:50), e.g.: 

 

o [tsi ] ‘tea’ 
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Nasal ≝ {[nasal]} 

 [nasal] is a privative feature (Steriade 1993a:374ff.) 

 

 This manner feature has an articulator of sorts in the soft palate (velum). 

 

  

 

m 

 

  

 

n 

 

Compare: 

  

 

p 

b 

 

  

t 

d 

l 

 

 

 Chomsky and Halle (1968:316) define [nasal] as follows: “Nasal sounds are produced with 

a lowered velum which allows the air to escape through the nose; nonnasal sounds are 
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produced with a raised velum so that the air from the lungs can escape only through the 

mouth.”22 

 

 The psychological reality of the feature [nasal] is apparent in speech errors. 

 

o E.g., [nasal] trades places with [stop] in Cedars of Lebanon >e Cedars of Lemadon, an 

error reported by Fromkin (1971).23 

 

 While a lowered velum may well be the default for humans, nasality is marked relative to 

orality in language (Chomsky & Halle 1968:405).24 

 

o For instance, global deletion of [nasal] is common in child language, e.g.:25 

 

(1) Child English: Sally (Bernhardt & Stemberger 1998a:320) 

   mask [pæks] 

   mouthy [bʌʊθi ] 

   music [tusɪk] 

                                                           
22 This definition of [nasal] is simplistic phonetically. If you’re interested: 

 

During the production of oral phonemes, the velum moves in a superior and posterior direction with a 

type of “knee action” to achieve closure against the posterior pharyngeal wall. … The posterior pharyngeal 

wall often moves anteriorly to assist in achieving contact. The lateral pharyngeal walls move medially to 

close against the velum, or in some cases, to meet in midline behind the velum. There are three basic 

patterns of normal velopharyngeal closure. Some normal speakers demonstrate closure primarily through 

the action of the velum and posterior pharyngeal wall (coronal pattern), while with other normal speakers, 

closure is achieved primarily from the medial movement of the lateral pharyngeal walls, which meet in 

midline (sagittal pattern). In some speakers, all structures move equally to achieve closure (circular 

pattern). Regardless of the basic closure pattern, velopharyngeal closure occurs as a valve or sphincter 

through coordinated action of these structures. The velopharyngeal valve closes for the production of oral 

sounds and opens with the production of nasal sounds. (Kummer & Marsh 1998:614) 

 
23 The raised e stands for ‘error’. 
24 Velopharyngeal closure is the norm only during speech. The velum is at rest during normal 

breathing (thank goodness; cf. fn. 22 on p. 78). 
25 Berhardt and Stemberger attribute the variation between voiceless and voiced stops in the 

substitution process to the fact that Sally “did not yet have a voicing contrast” (ibid.). 
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   noise [towəs] 

   plum [baph] 

 

o There are also natural languages in which the feature [nasal] is banned entirely, 

such as South Wakashan Ditidaht and Makah (Klokeid 1977).26 

 

 E.g., the root naq- ‘to drink’ in North Wakashan Oowekyala has the cognate 

daq- in these other languages. 

 

o Wichita and Pawnee, two Caddoan languages spoken in Oklahoma, are also without 

nasals (Rood 1975; Parks 1976). 

 

 As Parks (1976:19, n. 1) remarks: “Besides having so few consonants [it 

has just eight: p t ts k s w r h], Pawnee is also unusual in that it has no nasal 

consonants ―neither phonetically nor phonemically.” 

 

o Hidatsa and Crow are two Siouan languages which lack overt nasals as well 

(Matthews 1958). 

 

 More typically, however, languages have at least one nasal, and a language with any nasal 

has an alveolar or dental consonant, e.g., /n/ (Maddieson 1984:69). The labial nasal 

consonant /m/ is also relatively common. 

 

 The velar nasal /ŋ/ appears to be relatively marked. As Maddieson (1984:69) reports, the 

presence of /ŋ/ in a language implies the presence of both /m/ and /n/, but not vice 

versa. 

 

o Oowekyala is an example of a language with /m, n/ (also /m̰, n̰, m , n /) but no /ŋ/. 

 

o E.g., English ‘king’ is adapted as kin in Oowekyala (Hilda Smith, p.c.). 

 

 Many languages contrast oral and nasal vowels. 

 

                                                           
26 This feature is also shared by Twana and Lushootseed, two unrelated languages spoken in the same 

area. 
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 French is a well-known language with both nasal consonants and nasal vowels. A 

sequence of nasal consonant plus nasal vowel may even share their [nasal] specification. 

 

 (2) [ne] ‘born’  [lɛ ] ‘linen’  [nɛ ] ‘dwarf’ 

          

   syllable   syllable   syllable 

          

   rhyme   rhyme   rhyme 

  onset   onset   onset  

   nucleus   nucleus   nucleus 

          

  [nasal]   [lateral] [nasal]   [nasal] 

 

 An oral vowel can precede a nasal, whether tautosyllabic (3a) or heterosyllabic (3b). 

However, French avoids a nasal vowel followed by a nasal consonant, whether 

tautosyllabic or heterosyllabic. 

 

(3) VN in French 

a. [man.kɛ ] ‘mannequin’ [kʁɛm.lɛ ] ‘Kremlin’ 

 [y.kam] ‘UQAM’27 [ab.do.mɛn] ‘abdomen’ 

 [ɛ .sɔm.ni] ‘insomnia’ [ɛ .dɛm.ni.te] ‘indemnity’ 

 [lɪn.dɑ] ‘Linda’ [sam.dzi] ‘Saturday’ 

 [al.bɔm] ‘album’ [a.ga.mɛm.nɔ ] ‘Agamemnon’ 

b. [a.mi] ‘friend’ [a.ɲo] ‘lamb’ 

 [ba.nal] ‘banal’ [bɔ.nɶʁ] ‘happiness’ 

 

 Following are some minimal pairs illustrating the contrast between oral and nasal vowels 

in Stoney-Nakoda, a Siouan language spoken west of Calgary. 

 

  (4) [hi] ‘blade of knife’ [hĩ] ‘fur’ 

   [ha] ‘skin’ [ha ] ‘yes’ 

   [hu] ‘intercourse’ [hu ] ‘how about it’ 

                                                           
27 Université du Québec à Montréal. 
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 Unlike French, Nakoda allows a nasal vowel to be followed by a nasal consonant, whether 

tautosyllabic (5a) or heterosyllabic (5b). 

 

  (5) ṼN in Nakoda 

  a. [te.ha n] ‘far’ [ota n ja] ‘go straight’ 

   [ki .ja n] ‘near’ [doha n] ‘when’ 

  b. [i .na ] ‘mother’ [i .na .zi ] ‘stop’ 

 

 The oral/nasal opposition is implemented phonetically in interesting ways. On the one 

hand, when a nasal vowel precedes a consonant, there is a nasal consonantal transition 

(6a). On the other hand, when an oral vowel precedes a nasal consonant, there is an oral 

consonantal transition (6b). 

 

(6) VC transitions in Nakoda 

a. [tʃa .pa] ⟦tʃãm ͡pʰa⟧ ‘chokecherry’ [nu .ba] ⟦nũm͜ba⟧ ‘two’ 

 [tʃa .de] ⟦tʃãn͜de⟧ ‘heart’ [o.ʒi .dʒa] ⟦oʒĩnʤ͜a⟧ ‘bear’ 

 [hu .ga] ⟦hũŋ͡ga⟧ ‘chief’ [ta.ta .ga] ⟦tʰatʰa ŋ͡ga⟧ ‘buffalo’ 

b. [tin] ⟦tʰid n⟧ ‘inside’ [tʃak.tam] ⟦tʃaktab m⟧ ‘left-side’ 

 [gan] ⟦gad n⟧ ‘there’ [hu .gam] ⟦hu ŋ͡gab m⟧ ‘up’ 

 [tokan] ⟦tʰokʰad n⟧ ‘fox’ [ta .gan] ⟦tãŋ͡gad  n⟧ ‘outside’ 

 

 Maxacalí (Wetzels 2009) is an indigenous Brazilian language with nasal vowels, but its 

nasal consonants are always derived by assimilation. 

 

(7) Some Maxacalí words borrowed from Brazilian Portuguese 

a. [ʧa  ma m] ‘soap’ < BP [sa bɜ ʊ ] 

 [pe ɲo ŋ] ‘beans’ < BP [fe ʒɜ ʊ ] 

b. [bah tɛt] ‘hammer’ < BP [mah tɛlʊ] 

 [kɯdi bɛt] ‘pocketknife’ < BP [kani vɛʧi] 

c. [to  ma n] ‘tomato’ < BP [tu  matʃ] 

 [ko  mɛ n] ‘shop’ < BP [ko  mɛhs] 
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 Another example of [nasal] assimilation comes from Canadian French: in this dialect 

voiced stops are optionally changed to their nasal counterparts when they are adjacent to 

a nasal sound (Walker 1984:113-4). As a comparison between Standard French (SF) and 

Canadian French (CF) reveals, this nasal assimilation applies after nasalized vowels (8) as 

well as before nasal consonants (9). 

 

(8) SF CF (9) SF CF  

 [gʁɑ d] [gʁɑ n] ‘tall’ (f.) [ad.mi.ʁe] [æn.mi.ʁe] ‘admire’ 

 [blɔ d] [blɔ n] ‘blond’ (f.) [fʁwad.mɑ ] [fʁwæn.m  ] ‘coldly’ 

 [ʒɑ b] [ʒɑ m] ‘leg’ [ɑ .ʒɑ b.mɑ ] [ɑ ʒɑ m.m  ] ‘enjambement’ 

 [ɔ .bʁ] [ɔ m] ‘shadow’ [djag.nɔs.tik] [dzj ŋ.nɔs.tsɪk] ‘diagnostic’ 

 [ʒœ .gl] [ʒœ ŋ] ‘jungle’ [fʁag.mɑ ] [fʁæŋ.m  ] ‘fragment’ 

 [lɑ g] [lɑ ŋ] ‘language’ [lɔ g.mɑ ] [lɔ ŋ.m  ] ‘lengthily’ 

 

     (10) Local assimilation as “spreading” 

                Progressive [nasal] assimilation        Progressive [nasal] assimilation 

  syllable   syllable   syllable 

         

  rhyme   rhyme  onset rhyme 

         

  nucleus coda  nucleus coda  nucleus 

                    ∕∕                    ∕∕   

  [nasal] [voiced][stop]   [voiced][stop] [nasal]  

 

 Cases of long-distance assimilation of [nasal] are found in several Bantu languages. 

 

o In Pangwa, for instance, [nasal] spreads from any suffix to a preceding stem-final 

consonant, e.g., /pulix-an-/ → [-puliŋ-an-] ‘listen to each other’ (Hansson 2001). 

 

o By contrast, in Kikongo (Bantu: Congo; Ao 1991), nasal assimilation operates in 

the opposite direction, e.g., the perfective suffix -idi and the perfective passive 
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suffix -ulu become -ini and -unu, respectively, if the verb stem contains a nasal 

consonant.28 

 

(11) [a.bu.di.di] ‘he hit’ [tu.ku.ni.ni] ‘we planted’ 

 [a.bu.lu.lu] ‘he was hit’ [ma.san.gu ma.ki.nu.nu] ‘the maize was planted’ 

 [a.su.ki.di] ‘he washed’ [tu.ni.ki.ni] ‘we ground’ 

 [a.su.ku.lu] ‘he was washed’ [ma.san.gu ma.ni.ku.nu] ‘the maize was ground’ 

 

o Similarly, in Tshiluba (Odden 1994), the benefactive suffix -il- is realized -in- when 

it is preceded by a nasal anywhere in the stem. 

 

(12) [ku.to .ta] ‘to harvest’ [ku.to .ti.la] ‘to harvest for’ 

 [ku.ki.na] ‘to dance’ [ku.ki.ni.na] ‘to dance for’ 

 [ku.ki.ni.sa] ‘to make dance’ [ku.ki.ni.si.na] ‘to make dance for’ 

 

 Progressive long-distance assimilation of [nasal] is also found in the Bantu language 

Kikongo (Ao 1991; Odden 1994; Rose & Walker 2004; 2011). 

 

 The following examples illustrate that the passive suffix has a [lateral] onset (-ulu ~ -olo), 

which changes to [nasal] when preceded by a [nasal] onset. 

 

(13) -ulu ~ -olo -unu ~ -ono 

 [a.su.ku.lu] ‘he was washed’ [wu.man.tu.nu] ‘it was climbed’ 

 [a.bu.lu.lu] ‘he was hit’ [ma.ni.ku.nu] ‘it was ground’ 

 [tu.koŋ.go.lo] ‘we were tied’ [tu.meŋ.go.no] ‘we were hated’ 

 [dim.bu.lu] ‘had listened’ [ma.san.gu ...  ‘the maize ...  

 [tu.biŋ.gu.lu] ‘we were hunted’ ma.ki.nu.nu] was planted’ 

 

 Several examples in the left column show that a coda [nasal] does not trigger assimilation, 

that is, the Kikongo rule of progressive nasal assimilation is “onset agreement”: 

 

                                                           
28 There is an interesting complication. See exercise D on p. 87 below. 
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(14) Progressive [nasal] assimilation in Kikongo 

   onset   onset  

   ...             ∕∕  

  [nasal]  [nasal] [lateral] 

 

 The following diagram and examples illustrate that the perfective passive suffix has a 

lateral onset even when preceded by a nasal coda. 

 

 

(15)  syll  syll   syll  syll  

           

 onset nuc onset nuc coda onset nuc onset nuc  

           

 [stop]  [stop]  [nasal] [stop]  [lateral]   

           

 [ t u k o ŋ g o l o ] ‘we were tied’ 

 [ t u b i ŋ g u l u ] ‘we were hunted’ 

 

 The following diagram and examples illustrate that, when preceded by a nasal onset, the 

perfective passive suffix also acquires a nasal onset ([-ono ~ -unu]). 

 

(16)  syll  syll   syll  syll  

           

 onset nuc onset nuc coda onset nuc onset nuc  

                   ∕∕   

 ([stop])  [nasal]  [nasal] [stop] [nasal] [lateral]  

           

 [ t u m e ŋ g o n o ] ‘we were hated’ 

 [ w u m a n t u n u ] ‘it was climbed’ 

 

 The following examples illustrate that the applicative suffix has a [lateral] (-il- ~ -el-), 

which changes to [nasal] (-in- ~ -en-) when preceded by a [nasal] onset.29 

 

                                                           
29 Most Bantuists consider the -a ending to be a separate generic verb suffix.  
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(17) -il- ~ -el- -in- ~ -en- 

 [ku.to .ti.la] ‘to harvest for’ [ku.ki.ni.na] ‘to dance for’ 

 [sa.ki.di.la] ‘congratulate for’ [no.ne.na] ‘pick up for’ 

 [kun.ti.la] ‘to shake for’ [ku.du.mu.ki.na] ‘to jump for’ 

 [som.pe.la] ‘borrow from/for’ [ku.ki.ni.si.na] ‘to cause to dance for’ 

 [koŋ.ke.la] ‘to push to’ [ku.du.mu.ki.si.na] ‘to cause to jump for’ 

 

 Again, several examples in the left column above show that a coda [nasal] does not trigger 

assimilation. Cf. (14) above. 

 

 The following diagram and examples illustrate that the applicative suffix has a lateral onset 

even when preceded by a nasal coda. 

 

 (18)  syll   syll  syll  

          

  onset nuc coda onset nuc onset nuc  

          

  [stop]  [nasal] [stop]  [lateral]   

          

  k u n t i l a ] ‘to shake for’ 

  k o ŋ k e l a ] ‘to push to’ 

 

 The following examples illustrate that the perfective active suffix has an oral onset (-ele ~ 

-idi), which changes to [nasal] when preceded by a [nasal] onset. 

 

 N.B.: “/l/ ... is realized as [d] before [i] and as [l] before other vowels. When preceded by a 

nasal in the stem, /l/ becomes [n]. Vowel quality in suffixes obeys a height harmony.” 

(Rose & Walker 2004:503) 

 

(19) -ele ~ -idi -ene ~ -ini 

 [so.se.le] ‘searched for’ [le .me.ne] ‘shone’ 

 [kem.be.le] ‘swept’ [tu.meŋ.gi.ni] ‘we hated’ 
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 [a.ton.de.le] ‘he loved’ [tu.man.ti.ni] ‘we climbed’ 

 [a.su.ki.di] ‘he washed’ [tu.ni.ki.ni] ‘we ground’ 

 [a.bu.di.di] ‘he hit’ [tu.ku.ni.ni] ‘we planted’ 

 [ban.ti.ki.di] ‘begun’ [si.mi.ni] ‘prohibited’ 

 [tu.biŋ.gi.di] ‘we hunted’ [fu.tu.mu.ki.ni] ‘resuscitated (intr.)’ 

 

 Once more, several examples in the left column show that a coda [nasal] does not trigger 

assimilation, that is, the Kikongo rule of progressive nasal assimilation is “onset 

agreement” (14). 

 

 The following diagram and examples illustrate that the perfective active suffix has a lateral 

onset even when preceded by a nasal coda. 

 

 (20) (syll)  syll   syll  syll  

           

  (nuc) onset nuc coda onset nuc onset nuc  

           

   [stop]  [nasal] [stop]  [lateral]   

           

   k e m b e l e ] ‘swept 

  a t o n d e l e ] ‘he loved’ 

 

The following diagram and examples illustrate that even as [lateral] is changed to 

[stop] before [i], the suffix remains oral after a nasal coda.  

 

(21)  syll  syll   syll  syll  

           

 onset nuc onset nuc coda onset nuc   onset nuc  

                   ∕∕   

 [stop]  [stop]  [nasal] [stop]       [stop]  [lateral]  [i]  

           

 [ t u k o ŋ g i d i ] ‘we tied’ 

 [ t u b i ŋ g i d i ] ‘we were hunted’ 
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 The following diagram and examples illustrate that the perfective active suffix acquires a 

nasal onset only when preceded by a nasal onset. 

 

(22)  syll  syll   syll  syll  

           

 onset nuc onset nuc coda onset nuc onset nuc  

                   ∕∕   

 [stop]  [nasal]  [nasal] [stop] [nasal] [lateral]  

           

 [ t u m a n t i n i ] ‘we climbed’ 

 [ t u m e ŋ g i n i ] ‘we hated’ 

 

 Next, recall that Maxacalí (Gudschinsky et al. 1970; Wetzels 2009) is an indigenous 

Brazilian language with nasal vowels, but its nasal consonants are always derived by 

assimilation. 

 

(23) Some Maxacalí words borrowed from Brazilian Portuguese 

a. [ʧa  ma m] ‘soap’ < BP [sa bɜ ʊ ] 

 [pe ɲo ŋ] ‘beans’ < BP [fe ʒɜ ʊ ] 

b. [bah tɛt] ‘hammer’ < BP [mah tɛlʊ] 

 [kɯdi bɛt] ‘pocketknife’ < BP [kani vɛʧi] 

c. [to  ma n] ‘tomato’ < BP [tu  matʃ] 

 [ko  mɛ n] ‘shop’ < BP [ko  mɛhs] 

 

 Wetzels’ (2009:263-4) own analysis is worth reading: 
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 Wetzels’ treatment of nasality seems important for languages like Barasana (Tucanoan, 

Colombia and Brazil), in which words are largely either of completely oral or 

completely nasal, as illustrated in the two columns below (Pulleyblank 1998:107-8; see 

also: Gomez-Imbert & Kenstowicz 2000:422): 

 

 (24) Some Barasana words 

  [mãnõ] ‘none’ [juka] ‘vulture’ 

  [mĩnĩ] ‘bird’ [wati] ‘going?’ 

  [mãhãŋĩ] ‘eat’ [wesika] ‘above’ 

  [ŋãmõrõnĩ] ‘ear’ [hikoro] ‘tail’ 

  [e o no ] ‘mirror’   

 

 This generalization —that words are entirely oral or entirely nasal— is best 

understood under these assumptions: 
 

o Nasal words are lexically marked by the inclusion of a [nasal] feature, while oral 

words lack such a specification. 
 

o All vowels in a word agree in terms of the [nasal] feature. 
 

o Consonants that can assimilate [nasal] from the vowels (mainly voiced ones) do 

so. 

 

(25)       Underlying representations     b  a     d    o 

 

        [nas] 

 

  w  a  t  i 

                Nasality assimilation      b   a    d   o 

 

          [nas] 

 

  

     n/a 

               Surface representations         [ma no ]  

         ‘none’ 

    [wati]  

  ‘going?’ 
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 A related language, Terena, offers a strong argument for the independence of the 

[nasal] feature. In this language, [nasal] is a morpheme; it indicates the first person 

singular, e.g.: aride ‘sickness’ vs. a r i ne  ‘my sickness’ (Bendor-Samuel 1960). 

 

(26)    Underlying  representations    a    r     i     d    e 

 

         

    a    r     i     d    e 

 

             [nas] 

 

            Nasal assimilation             n/a 

 

       a    r    i    n   e 

 

            [nas] 

 

        Surface representations          [aride] 

      ‘sickness’ 

             [a r i ne ] 

       ‘my sickness’ 

 

 Note that the [nasal] feature representing first person singular spreads in Terena 

words —a form of assimilation. This is the same as in Barasana words, which are 

generally composed either of completely oral sounds or completely nasal sounds. 

 

 As Gomez-Imbert and Kenstowicz (2000:421-2) discuss: 

 

“Nasality is not a phonemic but a morphemic feature. … There is no segmental 

opposition between oral and nasal segments. The lexicon exhibits contrasts only 

between entirely oral (27a) and entirely nasal roots (27b). The nasal autosegment of 

the roots in (27b) nasalizes all the voiced segments —vowels, sonorants, and plosive 

consonants— of the root. The nasal allophones of the voiced plosives … are: [m] for 

/b/, [n] for /d/, [ɲ] for /ʤ/ and [ŋ] for /g/ … Voiceless plosives are transparent to 

nasal spreading.” 

 

(27)   a.  Oral roots  b. [nasal] roots  

 /ba -re/ [ba re] ‘to swim’  /ba -re/ 

  n 

[ma  r e ] ‘to pour powder 

with hands’ 

 /bibi-re/ [bibire] ‘to blink’  /bibi-re/ 

   n 

[mĩmĩr e ] ‘to suck’ 
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 /tia-re/ [tiare] ‘to sew’  /tia-re/ 

  n 

[tĩãr e ] ‘to stoke the fire’ 

 /uka-re/ [ukare] ‘to draw/ 

write’ 

 /baka-re/ 

   n 

[mãka r e ] ‘to look for’ 

 

PRENASALIZED CONSONANTS? 

 

 [nasal] can uniquely cooccur with [stop] in onsets in some languages.30 

 

o Tamambo, a Southern Oceanic language of Vanuatu, admits the onsets: [mb, 

mbw, nd, ndʒ] 

 

“In Tamambo, NC sequences are best analyzed as tautosyllabic prenasalized 

stops ... This means that every vowel followed by a nasal is in an open syllable, 

regardless of whether the nasal is intervocalic or part of an NC sequence.” 

(Riehl 2008:151) 

 

E.g., [ta.mba] ‘to bump into’, [ta.ma] ‘father’; [ta.nda] ‘to look up’, [ta.no] ‘garden’ 

 

o Sinhala, an Indo-European language of Sri Lanka, apparently distinguishes the 

onset [nasal, stop] from the heterosyllabic sequence [nasal]+[stop] (Feinstein 

1979; Cairns & Raimy 2009). 

 

 E.g., [ka.ndə] ‘trunk’ (sg. def.) versus [kan.də] ‘hill’ (sg. def.) 

 

 Some languages also allow [nasal] to combine with [fricative] 

 

o The Bantu language Kinyarwanda allows the syllable onsets mf, mv, ns, nz, nʃ, nʒ, 

etc. 

 

                                                           
30 [nasal] cooccurs with [stop] in English codas, e.g., chandler [tʃænd.ləɹ], Umpqua, OR [ ʌmp.kwə], linctus 

[ lɪŋk.tǝs], petuntse [pə.tʊnt.sə], etc. 
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 [nasal] and [rhotic] cooccur as a prenasalized alveolar flap [nɾ] in the syllable onsets of 

Waffa (Trans-New Guinea, Papua New Guinea: Hotz & Stringer 1971; SIL-PNG 2011).31 
 

o For example: [nɾoonɾɑ] ‘big’, [nɾuunɑ] ‘throat’, [ɸɑinɾi] ‘dog’, [jeenɾɑ] ‘food’.  
 

o Waffa has no codas, so the syllabification is given as e.g. [i.pu.nɾɑ] ‘corner of a 

house’. 
 

o Waffa distinguishes the onset [rhotic, nasal] [nɾ] (written <nn>) from the 

simple [rhotic] onset [r] (a trill) and the simple [nasal] onset [n].  

 

  (28) Waffa (Hotz & Stringer 1971; SIL-PNG 2011) 

   [nɾ] [nɾɑu] ‘house’ [kwɑɑnɾu] ‘type of cane’ 

   [n] [nɑu] ‘yesterday’ [kwɑɑnuu] ‘spit’ 

   [r] [rinoo] ‘he is fighting’ [mβɑrɑɑ] ‘belong’ 

ASSIMILATION 

 Cohn (1990; 1993) points out that English vowels become nasalized before nasal 

consonants, which she ascribes to a phonetic process of regressive nasal assimilation. 
 

 (29)   syll    

The vowel is 

increasingly 

nasal near the 

nasal 

consonant 

↓ 

“If ... nasalisation typically 

affects only a portion of the 

preceding vowel and is 

observed to occur in a gradient 

manner, it should be concluded 

that the nasalisation is the 

result of phonetic 

implementation rather than a 

phonological rule.” (Cohn 

1993:59)32 

       

   ons nuc coda  

       

     

 

 

      

  ‘hand’ [ h æ n    d ]  ⟦ ̝  ̝  ˑ n d͡d̥⟧33 

   phonology  phonetics 

 

                                                           
31 [nasal] cooccurs with [rhotic] in English codas, e.g., lorgnette [loɹn.jɛt], dirndl [dəɹn.dəl], etc. 
32 Compare Keating (1990:452): “Phonetic rules can thus, for example, assign a segment only a slight 

amount of some property, or assign an amount that changes over time during the segment.” 
33 Similarly, “vowel-like qualities of [h] are a result of phonetic implementation and not phonological 

assimilation”  (Cohn 1993:45). 
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 “Identification of gradient behaviour is taken as evidence of phonetic, not phonological, 

rule application precisely because the mechanisms of phonology and phonetics are 

distinct: phonological rules manipulate discrete, timeless segments, whereas phonetic rules 

manipulate variables which are continuous in time and space. Gradient or CLINE-LINE 

behaviour is a result of phonetic implementation, while categorical output or a PLATEAU 

results from phonological rule application.” (Cohn 1993:45) 

 

(30) Nasal airflow traces, an indirect measurement of velum position (Cohn 1993:60)  

 (a)  ‘deed’ 

(b)  ‘dean’ 

(c)  ‘den’ 

(d)  ‘need’ 

(e)  ‘Ned’ 

 
 

 The Indonesian language Sundanese (Robins 1957) is like English in that it does not make 

a lexical distinction between oral vowels and nasal vowels. 

 

o Cf. French, e.g. [lɛ] ‘milk’ versus [lɛ ] ‘linen’ 

 

 Cohn shows that Sundanese vowels also participate in nasal assimilation — vowels 

assimilate the nasality of an immediately preceding sound — but she argues that the 

process in question is phonological.  

 

(31) Progressive assimilation of [nasal] in Sundanese (Anderson 1972; Cohn 1990; 1993:55) 

 [ma .ri.os]  ‘examine’ [ŋo .bah] ‘change’ 
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 [o.mo ŋ] ‘say’ [na .a t.kɨn] ‘dry’ 

 [ka.na ] ‘for the purpose’ [ni .i s] ‘to take a holiday’ 

 [ma .ne h] ‘you’ [ɲa .u r] ‘say’ 

 [ŋa .wi.daŋ] ‘to dry skins’ [ɲa .i .a n] ‘wet’ 

 [ŋi .sər] ‘displace’   

 

(32) Nasal airflow traces, an indirect measurement of velum position (Cohn 1993:60)  

 (a)  [a.tur]  ‘arrange’ 

(b)  [ŋa .tur]  ‘arrange’ 

(c)  [ɲi .a r]  ‘seek’ 
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 (d)  [ŋi .wat]  ‘elope’ 

(e)  [ŋa .jak]  ‘sift’ 

(f)  [ŋu .li.at]  ‘stretch’ 

 
 

 The examples below demonstrate vowel nasalization when a nasal affix (underlined) is 

added to a stem  (Cohn 1990; Archangeli & Pulleyblank 2007:366): 

 

(33) [gə.de] ‘big’ [gu.mə .de] ‘be conceited’ 

 [ra.sa] ‘feel’ [ru.ma .sa] ‘admit to’ 

 [in.dit] ‘leave’ [pa.ŋi n.dit] ‘reason for leaving’ 

 [o.mo ŋ] ‘say’ [pa.ŋo .mo ŋ] ‘reason for saying’ 

 [pi.asih] ‘love’ [mi .a sih] ‘to love’ (active) 

 [saŋ.liŋ] ‘to polish’ [si.na ŋ.liŋ] ‘to glitter’ 

 

 The following examples illustrate that the plural infix [-al- ~ ar-] also undergoes 

nasalization. 

 

(34) nasal spreading [-al-] ~ [-ar-] 

 [ɲi .a r] ‘seek’ [ɲa .li .a r] ‘seek’ (pl.) 
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 [ɲa .u r] ‘say’ [ɲa .la .u r] ‘say’ (pl.) 

 [mi .a .sih] ‘love’ [ma .ri.a .sih] ‘love’ (pl.)34 

 [ɲa .i .a n] ‘wet’ [ɲa .ra.i .a n] ‘wet’ 

 

 The fact that vowels remain nasalized after the liquid suggests that the singular words in 

the left column are stored with nasalized vowels in the lexicon. 

DISSIMILATION 

 

 A first example is provided by Takelma, a Penutian language of Oregon, as described by 

Sapir (1912:45): “If a (generally) final n of a stem is immediately followed … by a suffix 

containing a nasal, it dissimilates to l.” 

 

(35) Takelma nasal dissimilation (Sapir 1912) 

 [gʷãn] ‘road’ [ha.gʷa .lam] ‘in the road’ 

 [xãn] ‘urine’ [xa .lam.tk] ‘my urine’ 

   [xa .la.xam.te] ‘I urinate’ 

 

 * [nasal] ... [nasal] → [lateral] ... [nasal] 

 

     or: onset/coda  ... onset/coda 

      =    

      [nasal] [lateral]  [nasal] 

 

 Another case of nasal dissimilation is found in Chukchi, a Chukotko-Kamchatkan language 

of Siberia (Bogoras 1922). When [ŋ] precedes a nasal, it turns into [ɣ]. 

 

(36) Chukchi nasal dissimilation (Krause 1980:20) 

  [raʧ.wǝ.ŋǝk] vs.     [mǝt.raʧ.wǝɣ.mǝk] ‘we competed’ 

  [ta.ra.ŋǝk] vs.     [nǝ.ta.raɣ.mo.re] ‘let’s build a place to live’ 

  [e.naw.rǝ.ŋǝk] vs.     [e.naw.rǝɣ.nǝn] ‘he presented him’ 

                                                           
34 Cohn observes that vowels denasalize immediately after [r], but not after [l]. 
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  [pet.ʔiŋ] vs.     [pet.ʔiɣ.ŋin.qej] ‘boy with a cold’ 

 

 Sporadic historical nasal dissimilations are also relatively common. 

 

o For example, Proto-Germanic *himin ‘heaven’ evolved into *hibin then heaven in 

English, and into Himmel in German. That is, dissimilation affected the first nasal 

in English, the second in German. 

 

o In dialectal English as well as in Child English one finds ‘chimney’ pronounced as 

‘chimley’ or else ‘chimbley’, with epenthetic [b]. 

 

o Analogous changes occurred in the history of Romance languages (Robert Murray, 

p.c.), e.g., Portuguese: memorare ‘to remember’ > lembrar; Spanish homine ‘man’ > 

homne > homre > hombre; femina ‘woman’ > femna > femra > hembra; cf. anima 

‘soul’ > anma > alma. 

 

o The following examples are from Romanian (Rosetti 1965). 

 

  (37) Historical nasal dissimilations in Romanian (Rosetti 1965:27) 

 Regressive  Progressive 

 inimă ‘heart’ > irimă  nimeni ‘person’ > nimeri 

 fănină ‘flour’ > fărină  pecingine ‘dartre’ > pecingire 

 venin ‘venom’ > verin  pîngăni ‘profaner’ > pîngări 

 cănunt ‘gray (hair)’ > cărunt  sîngena ‘saigner’ > sîngera 

 genunchi ‘knee’ > gerunchi  grănunṭ ‘grain’ > grăunṭ 

 junincă ‘génisse’ > jurincă   

 mănunt ‘menu’ > mărunt   

 mănunchi ‘faisceau’ > mărunchi   

 păninc ‘millet à l’épi noir’ > părinc   

 rănunchi ‘rochon, rein’ > rărunchi   

 ameninṭa ‘to menace’ > amerinṭa, amelinṭa 
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Lips ≝ {[labial], [round]} 

[LABIAL] 
 

 The feature [labial] characterizes speech sounds which are articulated primarily with 

the lips. These include: 

 

o labial glides = [labial] 

 

ʋ, ʋ , ʋ̥, ʋ̰, β̞, β ̞ , etc. 

 

o labial nasals = [labial, nasal] 

 

m, m̥, m̰, mʷ, m̥ʷ, m̰ʷ, mɣ, mʲ, mɣ, mʕ, etc. 

 

o labial trills = [labial, rhotic???] 

 

ʙ, ʙ̥ 

 

o labial stops = [labial, stop] 

 

p, mp, b, mb, ph, p’, bɦ, b̰, ɓ, ɓ̥, pʷ, mpʷ, bʷ, mbʷ, pʷh, pʷ’, bʷɦ, b̰ʷ, ɓʷ, ɓ̥ʷ, pʲ, 
mpʲ, bʲ, mbʲ, pʲh, pʲ’, bʲɦ, b̰ʲ, ɓʲ, ɓ̥ʲ, pɣ, mpɣ, bɣ, mbɣ, p̓ɣ, bɣɦ, b̰ɣ, ɓɣ, ɓ̥ɣ, mpʕ, bʕ, mbʕ, 

pʕ’, bʕɦ, b̰ʕ, ɓʕ, ɓ̥ʕ, etc. 

 

 

o labial affricates = [labial, stop, strident] 

 

p͡f, mp͡f, b͡v, mb͡v, p͡f h, p͡f ’, b͡vɦ, b̰͡v, etc. 

 

o labial fricatives = [labial, fricative]  

 

ɸ, β, β , f, v, v , fh, f ’, fʷ, vʷ, v ʷ, fʷh, f̓ʷ, fʲ, vʲ, v ʲ, fʲh, fʲ’, fʕ, vʕ, v ʕ, fʕ’, etc. 
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 Some languages (e.g., in Iroquoian or Athabascan) ban the articulator feature [labial], 

such that they lack labial sounds entirely. 

 

 However, most languages allow at least some labial sounds. 

 

o For example, Oowekyala has [labial] [p, b, p’, m, m̰], as illustrated in the 

following words: 

 

   (38) Oowekyala 

 [ba.tɬa] ‘to fathom, measure by using the extended arms or fingers’ 

 [pa.tɬa] ‘to flatten’ 

 [p’a.tɬ’s] ‘sth. strung out on the ground’ 

 [ma.tɬa] ‘to shake hands, take by the hand’ 

 [m̰i.tɬa] ‘to miss a shot, to dodge, avoid, or escape from sth., dislike contact’ 

 

 Observe that labial fricatives are absent. This gap in Oowekyala is not 

haphazard but rather reflects a markedness constraint on the feature 

combination [labial, fricative]. 

 

  (1) 

 

The features [labial] and [fricative] must 

not cooccur (in onset/coda) 

 

 That the above constraint is markedness-based is evident typologically. For 

instance, consider the marking implication in (2), which Sherzer (1976:258) 

gives on the basis of a large survey of North American Indian languages. 

 

(2) A marking implicational (Sherzer 1976:258, 1.3.1) 

 f, v, ɸ, β → p 

 

o Here, X → Y signifies that “if a language has X, then that same language 

also has Y and that it is the case that X is marked with respect to Y” 

(Sherzer 1976:256). 

 

 There is also acquisitional evidence that labial fricatives are relatively complex. 
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o For example, Beers (1996:36-7) reports that Dutch children acquire 

labial fricatives (f) 3 to 8 months later than they acquire coronal 

fricatives (s) and velar fricatives (x). 

 

 To illustrate the effect of the above constraint in Oowekyala grammar, consider 

the adaptation of English labial fricatives into Oowekyala, as illustrated by the 

words in (3).35 

 

(3) Loan adaptations of labial fricatives in Oowekyala 

  Oowekyala  English 

  pəlawas  flawə(ɹ)z  ‘flowers’ 

  kʷabi   kɑfi   ‘coffee’ 

 sdup   stov   ‘stove’ 

  bankʷuba  v ŋkuvə(ɹ)  ‘Vancouver’ 

 

 One of the most noticeable patterns of [labial] assimilation is one found exclusively in 

Child language, wherein a consonant assimilates to a following [labial] consonant, even 

across intervening vowels. 

 

 For instance, the data in (4) from Dylan (4;6−5;0: Bernhardt & Stemberger 1998a) 

illustrate regressive [labial] assimilation from a nasal. 

 

(4)  [pa j m] ‘time’      

       syll  

  [bɛ m] ‘thumb’      

      onset nuc coda 

  [bɛmpajm] ‘sometimes’              ∕∕   

     [labial] [coronal] [labial] [nasal] 

  [bʌ mbə]36 ‘numbers’     

                                                           
35 It is a supposition that these English words were adapted directly into Oowekyala. In fact, some words 

might have been borrowed via Chinook Jargon. The general point remains valid nonetheless, as Chinook 

Jargon also lacked labial fricatives. 
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 A case of progressive assimilation of [labial] is 

found in Hayu, a Himalayish language spoken 

in Nepal (Michailovsky 1988). As Hyman 

(2001:176, n. 10) reports: “In this language, a 

suffix-initial velar consonant will assimilate in 

oral place to a preceding labial-final root 

consonant, for example, /dip-ŋo/ ‘he pinned 

me (in wrestling)’ → [dipmo].” 

      
 (5) syll   syll 

      
   coda onset  

         ⨯  

   [labial] [dorsal] 

      
 assimilation as “spreading” 

 

[ROUND] 

 

 Chomsky and Halle (1968:309) define the feature [round] as follows: “Rounded sounds are 

produced with a narrowing of the lip orifice; nonrounded sounds are produced without 

such a narrowing.” 

 

 As mentioned last week, languages which exclude [labial] include many Dene/Athabaskan 

and Iroquoian languages. Note that the grammatical constraint responsible for this 

exclusion, say *[labial], does not preclude the other Lips-feature [round] from being active 

in these languages. 

 

o For example, the Northern Iroquoian language Oneida lacks all [labial] sounds (*p, 

*b, *m, *f, etc.) but it has [round] sounds (w, o, ũ) (Pepper 1986). 

 

o Similarly, Wichita (Caddoan, Oklahoma)  has [round] kw and w but no [labial] 

sounds such as p or m (Rood 1975:318). 

 

 Moreover, as also mentioned last week, in Oowekyala (as in many other languages), [labial] 

may not cooccur with [fricative]. But nothing prevents [round] from cooccurring with 

                                                                                                                                                                                       
36 The loss of [nasal] in the initial consonant of this form is unexpected, since “there were no obvious 

constraints against co-occurrence of [Labial] and [+nasal]” (Bernhardt & Stemberger 1998a:625, n. a). 

Perhaps there was dissimilation of [nasal], *[mVm]? 
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[fricative], as in [dorsal] [xw, χw]. The latter sounds appear, along with other [round, 

dorsal, stop], in the following examples: 

 

(6) [qwχ w ] ‘powder’ 

 [χw.t.kw] ‘(sth.) cut with a knife’ 

 [kw.xwa] ‘hot’ 

 [kwχ w .bis] ‘noiseless fart, cushion creeper’ 

 [xw.ɢwa.ts’i] ‘bee-hive’ 

 [ɢwi.qwχ w .ɢwa.χa] ‘to eat bread’ (pl.) 

 

 Such facts —that languages without labials (*p, *m, *f, etc.) may nonetheless admit 

labialized sounds (e.g., gw, qw),37 and that languages without labial fricatives (*f, *v, etc.) 

may otherwise allow labialized fricatives (e.g., xw, χw)— suggest that [labial] and [round] 

are relatively independent features. 

 

 In the Chaha dialect of Sebat Bet Gurage, a Semitic language of Ethiopia, [round] can 

cooccur with [labial] (bw, mw, fw, …) and with [dorsal] (gw, qw, xw, …), but not with 

[coronal] (*tw, *dw, *sw, *nw…). 

 

o Interestingly, the third masculine singular object in Chaha is indicated simply by 

labialization. As shown in (7), this [round] targets the rightmost labializable 

position, if any. 

 

 (7) Perfective 3rd masc. sg. in Chaha (McCarthy 1983:176, 179) 

  NO OBJECT WITH OBJECT  NO OBJECT WITH OBJECT  

  [qæ.næf] [qæ.næfw] ‘knock down’ [næ.kæs] [næ.kwæs] ‘bite’ 

  [dæ.næg] [dæ.nægw] ‘hit’ [sjæ.fær] [sjæ.fwær] ‘cover’ 

  [næ.dæf] [næ.dæfw] ‘sting’ [q .t̙ r] [qw .t̙ r] ‘kill’ 

  [næ.kæb] [næ.kæbw] ‘find’ [mæ.sær] [mwæ.sær] ‘seem’ 

                                                           
37 The reverse situation, in which labials are allowed but labialized sounds are banned (*u, *kw), is rare. 

According to Bernhardt and Stemberger (1998a), some child languages pattern this way, e.g. Morgan’s 

Child English allowed [labial] but not [round]: [bɯ d] ‘food’, [b ̝k] ‘book’, [ʔɤpən] ‘open’ (p. 359). Adult 

languages can also avoid [round] in vowels in this way, e.g., Wichita (Caddoan: Rood 1975). 
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  [kæ.fæt] [kæ.fwæt] ‘open’ [mæ.kjær] [mwæ.kjær] ‘burn’ 

  [bæ.kær] [bæ.kwær] ‘lack’ [sæ.dæd] [sæ.dæd] ‘chase’ 

 

 In Oowekyala, a phonotactic constraint requires that velar and uvular obstruents be 

rounded after /u/.  

 

(8) Rounded velars and uvulars after /u/ in Oowekyala 

 [du.kwa] (*[du.ka]) ‘to troll’ 

 [j̰u.gwa] (*j̰u.ga) ‘to rain’ 

 [tɬ’ukw’.pa] (*[tɬ’uk’.pa]) ‘to get spruce roots’ 

 [bu.xwl s] (*[bu.xl s]) ‘illegitimately pregnant’ 

 [tsu.qwa] (*[tsu.qa]) ‘to beg, to go and ask for something’ 

 [hu.ɢwitɬ] (*[hu.ɢitɬ]) ‘to run into the house (with a group of people)’ 

 [lu.qwas] (*[lu.q’as]) ‘Western or Lowland hemlock tree’ 

 [lu.χwa] (*[lu.χa]) ‘to roll (said of a round thing)’ 

 

 /u/ is Oowekyala’s only round vowel, and velars and uvulars (=[dorsal]) are its only 

labializable consonants, so the constraint may be stated informally as in (9). 

 

 (9)  A vowel must share its feature [round] with a following ([dorsal]) consonant.  
 

 That this is not simply a static fact holding of words, but a more general constraint in 

Oowekyala, is apparent from alternations.  

 

 For example, the initial velar of the inchoative suffix 

-x.ʔit becomes [round] after u-final stems. 

 

(10) -xʔit ~ -xwʔit ‘to become, to start’  

a. [ɬl̰x.ʔit] ‘to become dead’ [ɬl̰] ‘dead, paralysed’ 

 [p.qw’.ts’x .ʔit] ‘to become sleepy’ [p.qw’.ts’] ‘sleepy’ 

 [pus.q’ax.ʔit] ‘to become very hungry’ [pus.q’a] ‘to feel very hungry’ 

< Ancient Greek phōnḗ ‘sound’ + taktikós 

‘having to do with arranging’ 

Phonology is responsible for all 

phonotactic generalizations. 

Phonology is also responsible for the various 

outputs of morphologically related forms. 

 

(Phonetics can also generate alternations.)  
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b. [ʔl̰xws.tuxw.ʔit] ‘to assume blood color’ [ʔl̰xws.tu] ‘color of blood’ 

 [tɬ’ṵ.xwa.la.suxw.ʔit] ‘to fall ill, to become sick’ [tɬ’ṵ.xwa.la.su] ‘to be ill, sick’ 

 [tuxw.ʔit] ‘to start to walk’ [tə.wa] ‘to walk’ (< tu-a) 

 [suxw.ʔit] ‘to take, grab, pick up, 

grasp with the hand’ 

[sə.wa] 

(< su-a) 

‘to carry, get, take, 

hold in one's hand’ 

 

 Similarly, the initial velar of the suffix -gila ‘to make’ becomes rounded after u-final stems.  

 

(11) -gila ~ -gwila ‘to make’ 

a. [ʔə.nm .gi.lax.ʔit] ‘to make a sling’ [ʔə.nm ] ‘sling’ 

 [ɢi.n̰i.gi.la] ‘to cook fish eggs’ [ɢi.n̰i] ‘salmon roe/eggs’ 

 [mə.ja.gi.la] ‘draw/carve a fish’ [mə.ja] ‘fish (esp. salmon)’ 

b. [mu .gwi.la] ‘to get four items’ [mu .p’ə.nis.ta] ‘four round trips’ 

 [ʔa.mas.tu.gwi.la] ‘to make kindling’ [ʔa.mas.tu] ‘kindling’ 

 [tu.gwi.la] ‘term used for the second 

series of the Həmac̓a 

Dances’ 

[tə.wa] ‘to walk’ (< tu-a) 

 

 The initial obstruent of the suffix -k’ala ‘noise, sound’ also becomes rounded after /u/. 

 

(12) -k’ala ~ -kw’ala ‘noise, sound’ 

a. [nan.k’a.la] ‘sound of a grizzly bear’ [nan] ‘grizzly bear’ 

 [wa.ka.k’a.la] ‘sound of barking’ [wa.ka] ‘to bark (dog), to woof’ 

 [nuɬ.k’ala] ‘sound of foolish talk’ [nu.ɬa] ‘to behave crazy, or foolish’ 

b. [tu.kw’a.la]   

(*[tu.k’a.la]) 

‘sound of footsteps’ [tə.wa]  ‘to walk’ (< tu-a) 

 [l̰ə.χwu.kw’a.la]   

(*[lə̰.χwu.k’a.la]) 

‘sound of coughing’ [l̰ə.χwə.wa] 

 

‘to cough’ (< lə̰χwu-a) 

 

 The following data illustrate that the initial uvular of the suffix -ɢu ‘together’ becomes 

rounded after /u/. 
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(13) -ɢu ~ -ɢwu ‘together’ 

a. [bn̰ .ɢut] ‘to put things close together’ [bə.n̰a] ‘close to sth.’ 

 [la .ɢu] ‘to go (fit) together’ [la.but] ‘go to the end of sth.’ 

 [ʔak.ɢu] ‘all together’ [ʔak] ‘all’ 

b. [mu .ɢwə.wa.la] ‘four people walking 

together’ (< mu-ɢu-ala) 

[mu .p’ə.na.χa] ‘four times down’ 

 

 Likewise, the initial uvular of the suffix -χs ‘aboard’ becomes rounded after /u/. 

 

(14) -χs ~ -χws ‘aboard’ 

a. [w̰n .χs ] ‘to stow away’ [w̰ə.na] ‘to hide, to sneak about’ 

 [kw’a̰.χs ] ‘to sit in a boat’ [kw’a̰s] ‘to sit outside’ 

 [xwl .tχ s] ‘fire on the boat’ [xwl .ta] ‘to burn’ 

b. [mu .χws ] ‘to be four aboard’ [mu .p’ə.na.χa] ‘four times down’ 

 [q’a.tu.χws ] ‘to meet on the boat’ [q’a.tu] ‘meeting’ 

 

 Finally, rounding also occurs across the prefix-root boundary.  

 

o The most common form of the plural in Oowekyala is a CV-shaped reduplicative 

prefix. 

 

o The data below show that a root initial obstruent becomes rounded when the 

copied vowel in the reduplicative prefix is /u/. (Note that syncope38 applies within 

the base, such that /u/ deletes after being copied.) 

 

(15) Rounding in Oowekyala plural forms 

 SINGULAR PLURAL  

 [ku.sa] [kukw.sa] ‘to shave, scrape off with a knife (skin, fur, fish scales)’ 

 [qu.ɬə.la] [quqw.ɬə.la] ‘bend, crooked, warped’ 

 [qu.χwa] [quqw.χwa] ‘to scrape’ 

                                                           
38 Syncope refers to vowel deletion.  
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 [ɢu.l̰as] [ɢu.ɢwə.l̰as] ‘salmonberry (Rubus spectabilis) bush’ 

 [ɢu.m̰a] [ɢu.ɢwə.m̰a] ‘paddle; propeller’ 

 

 In sum, one can observe that the feature [round] 

regularly spreads from the vowel /u/ onto a following 

consonant. 

 (16) nuc ons/coda 

       

  [round] [dorsal] 

    
assimilation as “spreading” 

 

 Oowekyala also displays a variable pattern of assimilation whereby a velar or uvular 

obstruent becomes labialized if it immediately follows a labiovelar or a labiouvular. 

 

 For example, the initial sound of the suffix -’χ.dla ‘back’ variably becomes rounded after 

rounded consonants. 

 

(17) -̕χ.dla ~ -’χw.dla ‘back’ 

a. [q’.k’χ .dla.la] ‘motor boat’ 

 [q’.ka] ‘to bite (mosquito)’ 

 [ji.p’χ.dla.ʔ̙iɬ] ‘the binding around the bottom edge of the basket’ 

 [ji.pa] ‘to make a cedar bark mat (i.e. one with a special 

kind of weave)’ 

b. [k’l .qw’χ w .dla ~ k’l .qw’χ .dla] ‘incessantly urinating (said of a male)’ 

 [k’l .qwa] ‘to urinate (said of a male)’ 

 [gwu.kw’χ w .dla.la ~ gwu.kw’χ .dla.la] ‘boat with a cabin on the stern’ 

 [gwukw] ‘to live in a place, reside, dwell, settle’ 

 [bu.qw’χ w .dla ~ bu.qw’χ .dla ‘person who always farts’ 

 [bu.qw’a.la] ‘to fart’ 

 [du.qw’χ w .dla ~ du.qw’χ .dla] ‘to look back’ 

 [du.qwa] ‘to look for sth.’ 

 

 Similarly, the initial sound of the inchoative suffix -xʔit variably becomes rounded after a 

labialized consonant. 
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(18) -xʔit ~ -xwʔit INCHOATIVE 

a. [p’ax.ʔit] ‘begin to work’ [p’a .la] ‘working’ 

 [ɬl̰ x.ʔit] ‘to become dead’ [ɬl̰ ] ‘dead, paralysed’ 

b. [dza.qw’x w .ʔit ~ dza.qw’x .ʔit] ‘to begin to blow (said of the Dzaqw’ala wind)’ 

 [dza.qw’a.la] ‘north wind off the sea (also W, SW depending on location)’ 

 [qa.kw’x w .ʔit ~ qa.kw’x .ʔit] ‘to begin to lose in the game’ 

 [qa.kw’a] ‘to suffer a loss (as in a game)’ 

 

 Likewise, the initial uvular of the suffix -̓χu ‘neck’ variably becomes rounded after a 

labialized obstruent. 

 

(19) -̓χu ~ -̓χwu ‘neck’ 

a. [t.q’l̰ .χu] ‘itching throat, to have an...’ [t.q’.ɬa] ‘to itch’ 

 [gl t’.χu] ‘long neck, having a long neck’ [gl t] ‘long, tall’ 

b. [ts’.kw’.χwu ~ ts’.kw’.χu] ‘short neck(ed)’ [ts’kw] ‘short’ 

 [qwl .qw’.χwu ~ qwl .qw’.χu] ‘to sprain the neck’ [qwl .qwa] ‘to sprain, wrench’ 

 [m̰ə.kw’.χwu ~ m̰ə.kw’.χu] ‘to choke on sth. 

solid’ 

[m̰ə.kw-]  

 

 Here one can observe that the feature [round] 

variably spreads from a labialized consonant 

onto a following consonant in Oowekyala. 

Note that this process is different from the 

one seen above in which the feature [round] 

regularly spreads from the vowel /u/ onto a 

consonant. 

 (20) ons/coda ons/coda 

      

  [round] [dorsal] 

    
assimilation as “spreading” 

 

 

 Rounding assimilation between consonants is variable, and there are some exceptions: it 

does not apply between obstruents across a reduplicative prefix boundary, e.g. (21). 
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(21) Some reduplications in Oowekyala 

a. [k’l χw.k’l .qwa] (*[k’l χw.k’wl .qwa]) ‘refers to a man urinating repeatedly’ 

 [k’l .qwa] ‘to urinate (said of a male)’ 

b. [k’iχw.k’i.χwa] (*[k’iχw.kw’i.χwa]) ‘run, stop, run (repeatedly)’ 

 [k’i.χwa] ‘to run away, escape, flee from’ 

c. [ɢuχw.ɢu.χwa] (*[ɢuχw.ɢwu.χwa]) ‘to scoop repeatedly’ 

 [ɢu.χwa] ‘to scoop up loose things with one's hand’ 

d. [q’.tsx w .q’.ts.kwa] (*[q’.tsx w .qw’.ts.kwa]) ‘to eat meat’ 

 [q’.ts.kw] ‘hair seal meat that has been cut up’ 

 

 Observe that rounding assimilation operates exclusively from left to right. 

 

o For example, the suffix -gwuɬ ‘ago’ does not cause rounding when it attaches to n̰ik’ 

‘siphon’: n̰ik’gwuɬ (*n̰ikw’gwuɬ). 

 

o The nominalizer -kw also fails to induce rounding in a preceding (labializable) 

consonant, as exemplified here: 

 

(22) -kw ‘nominalizer’ 

a. [t’ə.mak.kw] ‘(door) locked with a key’ 

 [t’ə.ma.ka] ‘to lock up with a key (door, trunk, etc.); to tie shoelaces’ 

b. [ʔanq.kw] ‘stripped from a branch with the fingers (as berries)’ 

 [ʔan.qa] ‘to strip berries off the branches with the fingers’ 

c. [kiχ.kw] ‘(sth.) sawn, lumber, board’ 

 [ki.χa] ‘to use a saw’ 

 

 To understand the rightward bias of rounding assimilation in Oowekyala, it is surely 

significant that in terms of phonetic timing, rounding tends to be heavily skewed to the 

right edge of a consonant. 
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o As Ladefoged and Maddieson (1996:357) describe, in consonants rounding “is 

typically concentrated on the release phase of the primary articulation that it 

accompanies.” 

 

o Similarly, Watson (1999:298): 39 

In labialization, protrusion of the lips tends to occur on or after the hold phase 

of the primary articulation... As a result, the second formant of a vowel 

following a labialized consonant is lower than the second formant of a vowel 

preceding a labialized consonant. 

  

 Turning now to long-distance assimilation of [round], consider the phenomenon of 

rounding harmony. 

 

 For example, in Yowlumne (a California Penutian language), suffixes show alternations 

between [i] and [u], depending on whether the root has [u], e.g. (23)-(25). (Examples are 

from Archangeli 1984.) 

 

(23) -hin ~ -hun ‘aorist’  

 [li.him.hin] ‘ran’ 

 [ʔu.kun.hun] ‘drank’ 

 

(24) -(ʔ)in̰in ~ -(ʔ)un̰un ‘resident of’  

 [ʔal̰.tʰi.n̰in] ‘resident of salt-grass’ (Poso Creek tribe) 

 [pa.l̰u.wu.n̰un] ‘resident of west; westerner’ 

 

(25) -ijin ~ -ujun ‘intensive possessor’  

 [pit̪.k’i.jin] ‘one who is always excreting’ 

 [tʰu.k’u.jun] ‘one with large ears; jackrabbit’ 

 

                                                           
39 Cf. Gussenhoven and Jacobs (1998:197): “The two place nodes in a segment with secondary articulation 

are not sequenced in time. Although in the IPA symbols the superscripts indicating labialization, 

velarization, etc. conventionally appear to the right of the consonant symbol, the two components of a 

secondary articulation segment are phonologically simultaneous. That is, a side-view would show a 

straight line.” 
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 Similarly, suffixes show alternations between [a] and [o] depending on whether the root 

has [o], e.g. (26-27). 

 

(26) -al ~ -ol ‘dubitative’  

 [t̪iʔ.sal] ‘might make’ 

 [hotʰ.nol] ‘might take the scent’ 

 

(27) -hatin ~ -hotin ‘desiderative’  

 [t’aw.ha.tin.xo .hin] ‘was trying to win’ 

 [t̪os.ho.tin.xo .hin] ‘was trying to sell’ 

 

 In other words, vowels of the same height —high vs. nonhigh— agree in terms of [round], 

even across intervening consonants. Height features are covered in a later section. 
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Tongue fr. ≝ {[cor], [posterior], [laminal]} 

[CORONAL] 

 

 “Coronal sounds are produced with the blade of the tongue raised from its neutral position; 

noncoronal sounds are produced with the blade in the neutral position” (Chomsky & Halle 

1968:304). 

 

 Consonants specified [coronal] are relatively numerous in most languages; they include: 
 

o dentals 
 

t̪, nt̪, d̪, nd̪, t̪h, t̪’, d̪ɦ, ɗ ̪ , t̫, nt̫, d̫, nd̫, t̫h, t̫̓, d̫ɦ, d̫ , ɗ ̫ , t̫ʷ, nt̫ʷ, d̫ʷ, nd̫ʷ, t̫ʷh, t̫̓ʷ, d̫ʷɦ, d̫ ʷ, ɗ ̫ ʷ, t ̪, 
nt ̪̪, ḋ̪, nḋ̪, t ̪h, t ̪̓, ḋ̪ɦ, ɗ  ̪ , t ̪ʷ, nt ̪ʷ, ḋ̪ʷ, nḋ̪ʷ, t ̪ʷh, t ̪̓ʷ, ḋ̪ʷɦ, ɗ  ̪ ʷ, t ̪ʲ, nt ̪ʲ, ḋ̪ʲ, nḋ̪ʲ, t ̪ʲh, t ̪̓ʲ, ḋ̪ʲɦ, ɗ  ̪ ʲ, t ̪ɣ, nt ̪ɣ, 

ḋ̪ɣ, nḋ̪ɣ, t ̪ɣh, t ̪ɣ ̓, ḋ̪ɣɦ, ɗ  ̪ ɣ, t̪͡θ, nt̪͡θ, d̪͡ð, nd̪͡ð, t̪͡θ, t̪͡θ’, d̪͡ðɦ, d̰ð, θ̪, ð̪, ð̪ , θ, ð, ð , θh, θ̓, ðʕ, s ̪ , z ̪ , z ̪ , 

s ̪h, s ̪̓ , ɬ ,̪ ɮ ̪ , ɮ ̪, ɬ ̪h, ɬ ̪̓, n̪, n̪ , n̰̪, n̪, n ̪ , n ̪̰ , n̪ʷ, n ̪ ʷ, n ̪ ʷ̰, ŀ̪, ŀ̪ , ŀ̪ , ŀ̪ , ŀ̪ʷ, ŀ̪ ʷ, ŀ̪ ʷ, ŀ̰̪ʷ, ŀ̪ɣ, etc. 
 

o alveolars 
 

t, nt, d, nd, th, t̓, dɦ, d̰, ɗ̥, tʷ, ntʷ, dʷ, ndʷ, tʷh, t̓ʷ, dʷɦ, d̰ʷ, ɗ̥ʷ, tʲ, ntʲ, dʲ, ndʲ, tʲh, t̓ʲ, dʲɦ, 

d̰ʲ, ɗ̥ʲ, tɣ, ntɣ, dɣ, ndɣ, t̓ɣ, dɣɦ, d̰ɣ, ɗ̥ɣ, tʕ, ntʕ, dʕ, ndʕ, t̓ʕ, dʕɦ, d̰ʕ, ɗ̥ʕ, ʦ, nʦ, ʣ, nʣ, ʦh, ʦ̓, ʣɦ, 

ʣ̰, tɬ, ntɬ, d͡ɮ, nd͡ɮ, tɬʰ, tɬ̓, d͡ɮ ɦ, d̰ɮ, s, ns, z, nz, z , sh, s̓, sʷ, zʷ, sʲ, zʲ, sʕ, zʕ, ɬ, ɮ, ɮ , ɬh, ɬ̓, ɬʕ, 

ɮʕ, ɬʕ̓, n, n̥, n̰, nʷ, n̥ʷ, n̰ʷ, nʲ, nɣ, nʕ, l, l , l̥, l̰, lʷ, ɫʷ, l̥ʷ, l̰ʷ, lʲ, ɫʲ, l̥ʲ, l̰ʲ, lʕ, ɫ, ɫ̥, ɫ̰, ɫʷ, ɫ ʷ, ɫ̥ʷ, ɫ̰ʷ, 

ɺ, ɺʷ, r, r , rʷ, rʲ, rɣ, rʕ, ɾ, ɾ , ɾʷ, ɾʲ, ɾɣ, ɾʕ, ɹ, ɹʷ, r̻, r̻ʷ, etc. 
 

o retroflexes 
 

ʈ, ɳʈ, ɖ, ɳɖ, ʈh, ʈ̓, ɖɦ, ɖ̰, !, ʈʷ, ɳʈʷ, ɖʷ, ɳɖʷ, ʈʷh, ʈ̓ʷ, ɖʷɦ, ɖ̰ʷ, ʂ, ʐ, ʐ , ʂh, ʂ̓, ɳ, ɳ , ɳ̰, ɳʷ, ɳ ʷ, 

ɳ̰ʷ, ɭ, ɭ , ɭ , ɭ,̰ ɭʷ, ɭ ̫ , ɭ ̫ , ɭ̰̫ , ɽ, ɽɦ, ɽʷ, ɻ, ɻʷ, etc. 
 

o palatoalveolars 
 

ʧ, nʧ, ʤ, nʤ, ʧʰ, ʧ̓, ʤɦ, d̰ʒ, c͡ɕ, ɲc͡ɕ, d͡ʝ, nd͡ʝ, c͡ɕʰ, d͡ʝɦ, d̰ʝ, ʃ, ʒ, ʒ , ʃh, ʃ,̓ ʃʷ, ʒʷ, ʒ ʷ, ʃʷh, ʃ̫̓ , ʃʲ, 

ʒʲ, ʒ ʲ, ʃʲh, ʃ̡̓ , ʃʕ, ʒʕ, ʒ ʕ, ʃʕ̓, etc. 
 

o alveolopalatals 
 

ɕ, ʑ, ʑ , ɕh, ɕ’, ʨ, nʨ, ʥ, nʥ, ʨʰ, ʨ̓, ʥɦ, d̰ʑ, ʨʲ, nʨʲ, ʥʲ, nʥʲ, ʨʲh, ʨ̓ʲ, etc. 
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o palatals 
 

c, ɲc,  , ɲ , ch, c’,  ɦ, ʄ, ʄ , c͡ , ɲc͡ ,  ͡ʝ, n ͡ʝ, c͡ ʰ,  ͡ʝɦ,  ̰ʝ, c͡ʎ̥, ɲc͡ʎ̥,  ͡ʎ, ɲ ͡ʎ, c͡ʎ̥ʰ, c͡ʎ̥’,  ͡ʎɦ,  ̰ʎ, ç, ʝ, ʝ , çh, 

 ’, ɲ, ɲ , ɲ̰, ʎ, ʎ , ʎ̥, ʎ̰, j, j , j , j̰, jʷ, j ʷ, j ̫ , j̰ʷ, jʕ, ɥ, ɥ , ɥ , ɥ̰, etc. 

 

 That such diverse sounds uniquely share a phonological feature is suggested by their class 

behavior in phonological patterns. 

 

o For example, Canadian (and American) English allows a variety of onsets before 

the nucleus [ju]: 

 

 [p] in ‘puny’, [b] in ‘beauty’, [f] in ‘fume’, [v] in ‘view’, [m] in ‘muse’, [k] in 

‘cube’, [g] in ‘legume’, [h] in ‘hue’, etc. 

 

o But a large class of onsets is not permitted to occur before [ju]: 

 

 [θ, ð, t, d, s, z, n, l, ʃ, ʒ, tʃ, dʒ, ɹ] 

 

o Examination reveals that those consonants which are not allowed before [ju] in 

Canadian English are precisely those articulated with the tongue blade or tip. 

 

o This generalization is captured if they share an articulator feature: no [coronal] 

onset with the nucleus [ju].40 

 

 

                                                           
40 Note that this prohibition does not hold in British English. Compare: 

 

 North America vs. UK 

 d[u]pe  d[ju]pe 

 l[u]rid  l[ju]rid 

 n[u]ws (news)  n[ju]ws 

 pre[zu]me 

(presume) 

 pre[zju]me 

 st[u]pid  st[ju]pid 

 s[u]t (suit)  s[ju]t 
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 Suggestive evidence that the distinctive feature [coronal] has independent status comes 

from speech errors 

 

o E.g., the articulator features [labial] and [coronal] are individually exchanged in the 

speech error pedestrian >e tebestrian (Fromkin 1971). 

 

 Further evidence that [coronal] is an independent feature comes from mutation patterns 

in Shona, a Southern Bantu language. 

 

o As LaCharité (1993) discusses, the causative suffix in Shona may be [-is-] or [-es-] 

when added to some stems, as illustrated in (a) below. 

 

o More typically, however, the causative morpheme is represented by just two 

features, [strident] and [coronal], which arguably survive from underlying [-s-]. 

 

o These two features target the stem-final onset, resulting in various “mutations”: r > 

dz (b), t > ts (c), k > ts (d), ŋg > nz (e), b > dbzv (f), and β > zv (g). 

 

(1) Shona (LaCharité 1993) 

a. [...bi.ka] ‘cook’ [...bi.ki.sa] ‘make (someone) cook’ 

 [...e.nda] ‘go’ [...e.nde.sa] ‘make (someone) go’ 

 [...kwí.rá] ‘go up, climb’ [...kwí.rí.sá] ‘make (someone) climb’ or ‘lift up’ 

b. [...kwí.rá] ‘go up, climb’ [...kwí.dzá] ‘make (someone) climb’ or ‘lift up’ 

 [...ri.ra] ‘make a sound’ [...ri.dza] ‘make (someone) make a sound’ 

c. [...net...] ‘become tired’ [...ne.tsa] ‘make tired’ 

d. [...seka] ‘laugh’ [...se.tsa] ‘make (someone) laugh’ 

e. [...té.ŋgá] ‘buy’ [...té.nzá] ‘sell’ 

f. [...re.ɓa] ‘be long’ [...redbzva] ‘lengthen’ 

g. [...ɲó.ró.βá] ‘be moist, soft’ [...ɲó.ró.zvá] ‘moisten, soften’ 
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 In the first two changes, r > dz and t > ts, only [strident] is obviously added to the stem-

final onsets (which are already [coronal]).41 

 

 In the next two changes, k > ts and ŋg > nz, both causative features —[coronal] and 

[strident]— are added to the stem-final velar consonants, resulting in the loss of the 

original velar articulation (see [dorsal] next week). 

 

 Finally, in the last two changes, b > dbzv and β > zv, both ‘causative’ features —[coronal] 

and [strident]— are added to the stem-final labial consonants, resulting in complex 

sounds:42 

 

(2)                  β  →  zv                       b  →  dbzv 

  

                            onset                             onset 

    

[labial][fricative][coronal][strident]  [labial][stop][coronal][strident] 

                                            ↖        ↗                                      ↖        ↗ 

                                          causative                                    causative 

 

 In sum, causative formation in Shona provides a strong argument for the independent 

status of the articulator feature [coronal]. 

 

                                                           
41 See LaCharité (1993) for a discussion of why [rhotic] changes into [stop] rather than [fricative] in Shona, 

i.e. r → dz rather than r → z. 
42 Such sounds are relatively rare. Only one language appears to have labial-coronal stops such as /t͡p, n͡m/ 

(cf. Maddieson 1983, who denies their existence; Yeletnye, Papuan: Ladefoged & Maddieson 1996:344). 
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 In English, [lateral] can combine with [labial] or [dorsal] obstruents in syllable onsets, but 

not with [coronal] obstruents:43 

 

 

 

fly, play, 

blow, clue, 

glow, etc. 

vs. 

 

*thly, *tlay, 

*dlow, *chlue, 

*jlow, etc. 

 

o When they encounter tl onsets, English speakers usually substitute [dorsal] for 

[coronal], e.g.: 

 

 Tlingit [ klɪŋ.gɨt]  (Indigenous people of BC and AK) 

 Tlaxcala [ˌklɑs. kɑ.lə] (Mexican state and city) 

 Tlemcen [ˌklɛm. sɛn] (Algerian city) 

 

 ‘Another universal bites the dust: Northwest Mekeo lacks coronal phonemes’ (Blevins 

2009) 

 

o Northwest Mekeo (Oceanic, Papua New Guinea) lacks codas, has these onsets: 

 

    p  β ~ b ~ v m w ~ o       j ~ ɛ k   g ~ dzj            ŋ ~ n  

 

o “In all varieties of Mekeo, the velar nasal /ŋ/ is pronounced as [n], a coronal nasal, 

when adjacent to a preceding or following /i/” (p. 267). 

 

o “Northwest Mekeo ... shows regular /ŋ/ → n / __i, except when another velar 

occurs within the word, in which case the assimilation is inhibited, as in /guŋi/ 

‘push’, Northwest Mekeo guŋi, but guni in all other dialects.” (p. 267, fn. 5) 

 

 

                                                           
43 The feature cluster [strident, fricative, coronal] appears to combine with [lateral] in onsets in e.g. sleep, 

Schlepp. [s] and [ʃ] are exceptional in this regard and may be “appended” more generally. For instance, they 

are the only consonants with nasals, e.g., snow, small, schnapps, schmuck. Note that words that begin in ʃC, 

where C ≠ ɹ, derive from Yiddish and are recognized by speakers as being unusual. 
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(3) ŋ → n % __i in Northwest Mekeo  

 PROTO-M.  NW M.   Alternation: -ŋa ~ -na ‘his’ 

 *[i.ŋa] > [i.na] ‘mother’  [i.na.ŋa] ‘his mother’ 

 *[a.ŋi] > [a.ni] ‘seed’  [a.ni.na] ‘his seed’ 

 *[a.i.ŋa] > [a.i.na] ‘ear’    

 cf.  *[a.ŋo] > [a.ŋo] ‘earth’    

 

o “/g/ voiced velar stop; the main (conditioned) allophone is [ʣʲ] before /i/.” (p. 

266) 

 

 Evidently a form of assibilation, involving not only [coronal] but also 

[strident]. 

 

(4) g → dzʲ / __i in Northwest Mekeo  

 [gi.na] → [dzʲi.na] ‘sun, day’ [a.gi] → [a.dzʲi] ‘younger same sex sibling’ 

 

o “Before this massive influence [from English], the absence of /t/, /s/, and /n/ in 

Mekeo resulted in English words with coronals being shifted to velars. For example, 

English tea was borrowed as /ki/, soap was borrowed as /kopu/, and towel was 

borrowed as /kauli/. In more recent times, the influence of English results in 

nonalterated loans like [ʦʲi] ‘tea’, [ʦopu] ‘soap’, [tauli] ‘towel’, [ʦili] ‘chili pepper’, 

[ʦiuka] ‘sugar’, [milika] ‘milk’, [ʦiati] ‘shirt’, [ʦokis] ‘socks’, and so on... In the 

Nortwest Mekeo text published in Jones (1998:581-82), the author’s name, Alan 

Jones, and the English word family /famili/ are both pronounced with coronal 

consonants. Northwest Mekeo also has words with surface [l] that are borrowings 

from other Mekeo dialects, or other neighboring languages: for the meaning ‘good’, 

compare Northwest Mekeo loβiaŋa ‘with Iafia, Lapeka lobiana, Kuni yobiana...” 

(Blevins 2009:269) 

 

Exercise:  List then discuss all the codas which may appear after [aw] in English, with an 

example of each, e.g.: [t]  shout. (Halle & Clements 1983) 

 

 

% __i means 

/__i or /i__ 

 

(= “mirror 

image rule”) 
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Apparent exceptions in child language and some dialects: 

 

⟦sɐwf⟧ ‘south’, ⟦mɐwf⟧ ‘mouth’, ⟦maˑwv͡v̥⟧ ‘mouthe’ (also ‘foulmouthed’), etc. 

 

                                                               
 

TH fronting is a merger that occurs (historically independently) in Cockney, 

Newfoundland English, African American Vernacular English, and Liberian 

English (though the details differ among those accents), by which Early Modern 

English [θ, ð] merge with [f, v]. ... Apparently, no accents with the merger 

completely merge the phonemes, because virtually all speakers such accents 

know which words "should" have which sound; moreover, in many accents the 

two sounds appear in free variation. Where TH fronting is applied, pairs such 

as three/free, slither/sliver, and oath/oaf are homophonous. (Wells 1982:328-

330) 

 

Assimilation 

 

 An example of [coronal] assimilation occurs in the Sri Lankan Portuguese Creole (Smith 

1978; Hume & Tserdanelis 1999; de Lacy 2002:326; 2002). 

 

 In this language, [labial, nasal] becomes [coronal] preceding a [coronal] consonant, as 

shown in (5a), and similarly, [dorsal, nasal] assimilates to a following [coronal] consonant, 

as shown in (5b). The reverse is not true: [coronal, nasal] does not change to [labial] 
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preceding a [labial] consonant, nor to [dorsal] preceding a [dorsal] consonant, as shown in 

(5c). 

 

(5) Sri Lankan Portuguese Creole 

a. [ma m] vs. [ma n.su] ‘hand’ (genitive) 

 [pə.rim]  [pə.rin.tə.su.wa ] ‘I am sweating’ 

 [ɾe.za m]  [ɾe.za n.lej] ‘reasonably’ 

b. [mi .tiŋ]  [mi .tin.su] ‘meeting’ (gen.) 

 [uŋ]  [un.di .jə.pə] ‘for one day’ 

c. [kə.klu n]  [kə.klu n.pə] ‘turkey’ (dative sg.) 

 [si n]  [si n.ki] ‘bell’ (verbal noun) 

 

(6) Regressive [coronal] assimilation as “spreading” 

 coda onset 

                      ∕∕  

 [nasal] 

 

[coronal] 

 

 Another example is provided by nasal place assimilation in Chukchi (Chukotko-

Kamchatkan, Siberia: Bogoras 1922; Kenstowicz 1980; 1986). As the following paradigm 

illustrates, an underlying /ŋ/ converts to [n] before coronals.44 

 

(7) Place assimilation in Chukchi (Bogoras 1922:653-7; Kenstowicz 1980:90-1) 

 [te.ŋǝɬ.ʔǝn] ‘good’   [tan.ɻan] ‘good house’ 

 [tan.leut] ‘good head’  [tan.ɻʔaɻ.qǝ] ‘good breastband’ 

 [tan.ɬǝm.ŋǝɬ] ‘good story’  [tan.tʃot.tʃot] ‘good pillow’ 

 [ten.jǝɬ.qe.tǝk] ‘sleep well’  [tan.tʃai] ‘good tea’ 

 

 
                                                           
44 [a] ~ [e] alternations are due to vowel harmony (see p. 152ff. below). Bogoras’ and Kenstowicz’s r is 

written ɻ, after its description in Spencer  (1999:2.1) as “retroflex glide (like Standard British English)”. 

(7b) is from Spencer (1999:9.4.1.12). 
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Dissimilation 

 

 As an example of [coronal] dissimilation, consider first the case of reduplication in Dakota, 

a Siouan language (Shaw 1980). In general a CVC-shaped portion of the word is faithfully 

copied in reduplication, as shown in (8a). However, when both C’s of the copied syllable 

are [coronal], one is realized as [k] in reduplication, as shown in (8b). This change in 

Dakota reduplication is an instance of [coronal] dissimilation. 

 

(8) Dakota reduplication 

a. [ʃa.pa] [ʃap.ʃá.pa] ‘be dirty’ 

 [zú.ka] [zuk.zú.ka] ‘hang in mucuous strings’ 

 [tʃé.ka] [tʃek.tʃé.ka] ‘be staggering’ 

b. [su.tá] [suk.sú.ta] ‘be hard, firm’ 

 [ʃé.tʃa] [ʃek.ʃé.tʃa] ‘be dry and dead’ 

 [ʒĩ.tʃa] [ʒĩk.ʒĩ.tʃa] ‘to sniffle’ 

 [tí.tã] [tik.ti.tã] ‘to have force exerted’ 

 

 In Chukchi (cf. (7) above) [coronal] j changes to [dorsal] ɣ when followed by a coronal 

consonant (Kenstowicz 1980; Odden 1987; Rice 1996:521):45 

 

[T]he change of [j] to the velar spirant [ɣ] before coronals … is a quite regular rule, as 

evidenced by the behavior of Russian loanwords such as tʃaj ‘tea’: cf. tʃaɣ-te (plural), 

but tʃaj-paw-ǝk ‘to drink tea’, tʃaj-kojŋ-ǝn ‘tea cup’. (Kenstowicz 1986:87) 

 

[POSTERIOR] 

 

 As we saw in the preceding section, a wide variety of sounds are specified with the 

articulator feature [coronal]. 

 

                                                           
45 The change may actually be to [k], as in Dakota, since [k] regularly lenites to [ɣ] preconsonantally 

(Kenstowicz 1986a:80). 
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 A first subgroup, which is produced behind the alveolar ridge, is specified [posterior]: 

 

o retroflexes: ʂ, ʐ, ʈ, ɖ, ʈh, ɖɦ, ɖ̰, ʈʷ, ɖʷ, ɳ, ɭ, ɽ, ɻ, ɻʷ, etc. 

 

o palatoalveolars: ʃ, ʃʷ, ʒ, ʒʷ, tʃ, dʒ, tʃʰ, tʃ’, etc. 

 

o alveolopalatals: ɕ, ʑ, ʨ, ʥ, ʨʰ, ʨ’, etc. 

 

o palatals:  ç, ʝ, c,  , ch, c’, ʄ, ɲ, ʎ, j, ɥ, etc. 

 

 The complement of [posterior] is termed anterior: “Anterior sounds are produced with an 

obstruction that is located in front of the palato-alveolar region of the mouth” (Chomsky & 

Halle 1968:304).46 

 

o dentals: θ, ð, ðʕ, s̪, z̪, t̪, d̪, nd̪, t̪h, t̪’, t̫, d̫, t̪θ, d̪ð, t̪θʰ, t̪θ’, n̪, n̪ʷ, l̪, etc. 

 

o alveolars:  s, z, sʷ, sʲ, sʕ, t, d, nd, th, t’, dɦ, tʷ, tʲ, tɣ, tʕ, ts, dz, ɬ, ɮ, tɬ, dɮ, tɬʰ, tɬ’, n, n̰, 

nʷ, n̥ʷ, nʲ, nɣ, l, l̰, lʷ, lʲ, lʕ, ɫ, ɺ, r, ɾ, r̻, etc. 

 

 

 The English rhotic [ɹ] is listed as alveolar in the IPA chart but it behaves as [posterior]:47 

 

o The ‘foreign’ syllable onset [sɹ] is nativized as [ʃɹ], as in ‘sri’ (frequently written 

<shree>), e.g. Sri Lanka, Sri Chinmoy, etc. 

 

 Cf. shrink, shred, shrub, shrill, shrapnel, shrewd, shrimp, shroud, shrine, etc. 

 

o Many speakers also pronounce the onset [tɹ] as [tʃɹ], and [dɹ] as [dʒɹ]. 

 

                                                           
46 Chomsky & Halle’s definition does not mention the front of the tongue because they also considered 

labial sounds to be anterior. This view was abandoned as phonological phenomena very rarely group 

labials with anterior coronals. 
47 English [ɹ] is a postalveolar approximant which varies phonetically between retroflex ⟦ɻ⟧ and “bunched” 

⟦ɹ̻⟧ (Laver’s (1994:302) ⟦ψ⟧). The latter variant is favored in combination with [t, d] (Guenther et al. 1999); 

see below. 
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 This causes some children to write <tr> as <chr>, e.g. <chrie> ‘try’ (Read 

2009:265). Read (1975:79-104) gives more examples, including <chree> ‘tree’ 

and <jru> ‘Drew’. 

  

 “at early stages of development, what a learner writes is not merely an 

imperfectly remembered standard spelling. In fact, a learner may never have 

even seen the standard spelling of a word that she wishes to write. Rather, the 

spellings that learners produce are in many instances the result of an active 

effort, based on the sound of the word, including its syllabic structure, and a 

partial knowledge of the principles of standard spelling, including letter-names, 

sound-spelling correspondences, and spelling patterns, as well as, later in 

development, whatever the learner knows (or supposes) about the history and 

morphology of the word. We now know that spelling is like reading in that 

while focusing on the message, the learner attempts to integrate multiple kinds 

of information.” (Read 2009:268-9) 

 

o As usual, syllable constituents are crucial in understanding this phenomenon. Speakers 

may apply this process in sri, entrée and address, where the participating features 

belong to the same syllable, but not in disregard, outrage or headrest, where the 

features in question belong to separate syllables.  

 

Enhancement 

 

Phonetic enhancement 

 

 “Enhancement” (Stevens et al. 1986 et seq.) is the notion that weak feature contrasts may 

be strengthened by supplemental subfeatural gestures.48 A good example is the 

superimposition of lip protrusion on the defining tongue blade gesture for [posterior] in, 

say, /ʃ/. This enhances the perceptual saliency of that distinctive feature, as Stevens and 

Keyser (2010:16) explain: 

This rounding tends to lower the natural frequency of the anterior portion of the 

vocal tract, so that the frequency of the lowest major spectrum prominence in the 

                                                           
48 The principle is closely related, if “independently developed” (Diehl 2008:974), to the auditory 

enhancement hypothesis (Diehl & Kluender 1989a; b; Diehl et al. 1990; Kingston & Diehl 1994). 



TONGUE FR. ≝ {[COR], [POSTERIOR], [LAMINAL]} 

Page 102 

fricative spectrum is in the F3 range, well below the F4 or F5 range for the lowest 

spectrum prominence for the contrasting fricative consonant /s/. 

 Stevens and Keyser observe that enhancing gestures gain importance as the gestures 

which are more obviously associated with distinctive features reduce: 
 

o “Enhancing acoustic cues usually preserve evidence for the distinctive feature, 

even though the defining acoustic cue is weakened or even obliterated” (ib.:18). 
 

o In fact, Perkell et al. (1998) report that upper lip protrusion trades off with tongue 

blade retraction from token to token in American English [ʃ]. 
 

o Kingston (2007) interprets this “effort to keep resonator length constant ... as 

evidence that the speaker is trying to produce a particular acoustic or auditory 

effect” (p. 405). Manifestly, the effect in question is a strong spectrum prominence 

in the F3 range.  

 

Phonological enhancement 

 Though enhancement properly belongs to the phonetic component of grammar, it is 

recognized that “enhancement gestures can become phonologized” (Keyser & Stevens 

2006:61). 
 

 In fact, most phonologizations derive from enhancement gestures (Hyman 2008). 
 

 One example (among many) from Flynn (2011): Miotti (2002) reports that in central 

Friulian, the fricatives /ʃ, ʒ/ are variably realized as “post-alveolar” [ʃ, ʒ] or as “labialized 

alveolar” [s̺ʷ, z̺ʷ] (p. 241). (The former realization is conservative, the latter innovative.)  

 

(18) Variable alveolarization and labialization in non-(sub)urban central Friulian 

 /ʃ/ [ʃ ~ s̺ʷ] /meʃe da/ ‘to mix, stir’ cf. /s/ [s̺] / mase/ ‘too much’ 

  /pa i ʃ/ ‘villages’  /pa i s/ ‘village’ 

  / vo ʃ/ ‘voice’  / vo s/ ‘voices’ 

 /ʒ/ [ʒ ~ z̺ʷ] /al bruʒe/ ‘it burns’ cf. /z/ [z̺] / muze/ ‘face’ 

  /a ʒe t/ ‘vinegar’  / caze/ ‘house’ 

  / ʒave/ ‘toad’  /zar din/ ‘garden’ 
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 That [round] should figure categorically precisely where [posterior] disappears indicates 

that central Friulian has phonologized the above-described acoustically/auditorily-based 

trade-off relation between tongue-blade retraction (the feature-defining gesture) and lip 

protrusion (the enhancement gesture). 

 

 Another example re: [tɹ] → [tʃɹ] and [dɹ] → [dʒɹ] discussed above. Note that [strident] is 

also added. This is because the specification [stop, posterior] is “enhanced” by [strident] in 

English phonology. 

 

As Clements (2009:50) explains: “[±strident] can be understood as a feature that enhances 

the acoustic properties of ... posterior sounds (such as palatoalveolars), in the sense of 

Stevens, Keyser & Kawasaki (1986). It enhances ... posterior obstruents by making their 

characteristic lower frequency noise component in the region of the third formant more 

audible. ... The addition of [+strident] to a posterior stop increases its auditory distance 

from a nonstrident anterior stop such as /t/. In this case, the increase is not along a 

uniform auditory dimension, but along a different one. This is because /tʃ/ differs from 

/t/ not only in terms of its lower burst and transition frequencies, which depend on the 

feature value [+posterior], but also in terms of the presence of high-pitched, high-

amplitude turbulence noise following the burst, which depends on [+strident]. [More 

exactly, in [+posterior] obstruents the lowest spectral prominence is associated with F3 of 

neighboring vowels, while in [−posterior] obstruents this prominence is associated with 

F4 or F5 of neighboring vowels ... As for [±strident], the high-frequency spectral energy of 

[+strident] sounds exceeds that of neighboring vowels, while the spectral energy of 

[−strident] sounds is lower than that of neighboring vowels at all frequencies ...] It is not 

always clear whether a given enhancing property is due to a feature operating at the 

phonological level or to a gesture introduced at the phonetic level. In the case of English 

/tʃ/, /dʒ/, however, the enhancement is clearly due to the feature [+strident], for three 

reasons. First, the stridency following the release of /tʃ/, /dʒ/ is not variable or gradient, 

but appears to be similar in duration, prominence and consistency to the distinctive 

stridency of affricates in languages in which they contrast minimally with nonstrident 

stops. Second, though this feature is redundant in the stops /tʃ/, /dʒ/ in English, it is 

distinctive in the fricatives /s/, /z/, which are minimally distinguished from /θ/, /ð/ by 

their stridency. The redundancy rule introducing [+strident] in the stops thus introduces a 

feature which is already distinctive in the system. .... Third, redundant values of [+strident] 

function in exactly the same way as distinctive values of [+strident] in English phonology. 

For example, both trigger an epenthetic vowel [ɨ] before the plural marker /-z/; compare 
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nouns such as matches [...tʃɨz], with redundant [+strident], and places [...sɨz], with 

distinctive [+strident].” 

 

Markedness 

 

 [posterior] is especially marked in combination with [fricative], suggesting a contraint 

*[posterior, fricative]. 
 

o As Clements (2009) concluded in his survey of phonological inventories, 

“[+posterior] is disfavored with [+continuant] obstruents” (p. 28). 
 

 Note: [+continuant] ≈ [fricative]. 
 

o For example, Spanish admits [posterior, stop] /tʃ, dʒ/ but avoids [posterior, 

fricative] /ʃ, ʒ/. 
 

o Similarly, we saw above that in innovative Friulian, [posterior] is variably absented 

from /ʃ, ʒ/ (and it is replaced by [round]). 
 

o French magie [maʒi] ‘magic’ was borrowed into the Bantu language Lingala as 

[mazi] because Lingala lacks /ʒ/. As Paradis and LaCharité (2001:259) explain, 

“there is a prohibition against the non-anterior coronal fricatives /ʃ ʒ/ in ... 

Lingala.” 

 

 Some languages avoid not only [posterior, fricative] but also [posterior, stop]. 
 

o For example, Oowekyala has [s, z, ts, dz, ts’] but not *[ʃ, ʒ, tʃ, dʒ, tʃ’]. 
 

 This can be seen in the loanword adaptation of English words, e.g.: 

 

   (9) English loanwords in Oowekyala 

 [tsi.lis] ‘cherries’ [dzam] ‘jam’ 

 [wats] ‘watch’ [dzu s] ‘juice’ 

 [dzi.gn s] ‘chicken’ [su.gwa] ‘sugar’ 

 [ma.dzis] ‘matches’   
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o That [posterior] sounds are relatively complex is also apparent in language 

acquisition.  Berhardt and Stemberger (1998a:299-300) observe that it is common 

for children under nine to rid coronal obstruents of [posterior] in their speech, e.g. 

ship as [sɪp], chip as [tsɪp]. 

 

 The opposite pattern, in which all anterior alveolars are replaced by 

[posterior] palatoalveolars, is rare and attested only in individuals with oral 

mechanism challenges such as cleft palates (ibid.). 

 

o In child-directed Persian,  [s, z, ts, dz] substitute for [ʃ, ʒ, tʃ, dʒ]. 

 

o Relatedly, in Luiseño, a Uto-Aztecan language from the San Diego area of California, 

[ʃ] changes to [s] in diminutive forms. As Kroeber and Grace (1960:23) describe, 

“[ʃ] in a noun stem becomes [s] when the diminutive suffix, -mal is added, 

irrespective of whether the [ʃ] occurs one or two syllables before the suffix or of its 

position in the syllable.”  

 

(10) Diminutive in Luiseño (Kroeber & Grace 1960:23) 

 [ʃu .kat] ‘deer’                                     vs. [suk.mal] ‘fawn’ 

 [ʃo.ká .wot] ‘tree squirrel’ [so.káw.mal] ‘small tree squirrel’ 

 [to .ʃe.xet] ‘cottontail’ [to .sex.mal] ‘young cottontail’ 

 [maʃ.la] ‘large brake fern’ [mas.mal] ‘small fern’ 

 [qa .ʃil] ‘white sage’ [qa .si.mal] ‘blue sage’ 

 [ʃo .wut] ‘black rattlesnake’ [so.mal] ‘small species’ 

 

 Notwithstanding markedness, many languages do contrast [posterior] sounds with 

anterior ones. 

 

o For example, the West African language Hausa contrasts [rhotic] /r/ (or /ɾ/) with 

[rhotic, posterior] /ɽ/, e.g., báráː ~ báɾáː ‘servant’ vs. báɽà ‘begging’ (Ladefoged & 

Maddieson 1996:237). 

 

o The California language Karok contrasts [strident] /s̪/ with [strident, posterior] 

/ʂ/, e.g., s̪úːf ‘creek’ vs. ʂúːf ‘backbone’. 
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 Similarly, in Luiseño: s̪úkat ‘deer’ vs. ʂúkmal ‘fawn’ (ibid., p. 146). 

 

o Here are some (near) minimal pairs involving [posterior] from the South 

Wakashan language Nuuchahnulth (Sapir & Swadesh 1939): 

 

(11) Nuuchahnulth 

 [su p] ‘soap’ or ‘soup’ < Eng [ʃu .wis] ‘shoes’ < Eng 

 [tsa.ka ] ‘to get spilled’ [tʃa.ʔak] ‘island’ 

 [ts’a.ʔak] ‘river’ [tʃ’a.ʔak] ‘water’ 

 

Assimilation 

 

 A case of long-distance assimilation 

occurs in Barbareño, a Chumashan 

language spoken in the vicinity of Santa 

Barbara, California (Mithun 2001). 

This language has the sibilants in (12). 

Pairs such as slow̰ ‘eagle’ vs. ʃlow̰ ‘goal 

line’ show that [posterior] is 

contrastive. 

(12) Sibilants in Barbareño Chumash 

   [posterior] 

 [stop] ts tʃ 

  tsʰ tʃʰ 

  ts’ tʃ’ 

 [fricative] s ʃ 

  sʰ ʃʰ 

 

 Barbareño has a process of “sibilant harmony” whereby sibilants must agree in 

posteriority within a word, e.g.: 
 

(13) Barbareño Chumash sibilant harmony in stems 

   [posterior]  

 [sqojis] ‘kelp’ [ʃoʃo] ‘flying squirrel’ 

 [ts’axs] ‘scum’ [tʃʰumaʃ] ‘Santa Cruz Islander’ 

 [swoʔs] ‘feather ornament’ [tʃ’imujaʃ] ‘escurpe’ (a fish) 

 

 That this is not simply a static fact holding of words but an active process in the language, 

is apparent from alternations in morphologically-complex words. Thus the prefixes in (14) 

alternate in terms of [posterior] in words with the suffixes in (15), as illustrated in (16).   
 

(14) Barbareño prefixes with sibilants 
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   [posterior]  

 [s-] ‘3rd person subj.’ [iʃ-] ‘dual subject’ 

 [saʔ-] ‘future’ [itʃ-] ‘associative’ 

 [su-] ‘causative’ [uʃ-] ‘with the hand’ 

 [sili-] ‘desiderative’   

 

(15) Barbareño suffixes with sibilants 

   [posterior]  

 [-us] ‘3rd sg. benefactive’ [-ʃiʃ]/[-ʃaʃ] ‘reflective/reciprocal’ 

   [-Vtʃ] ‘affected by’ 

   [-Vʃ] ‘resultative’ 

   [-ʃ] ‘imperfective’ 

   [(i)-waʃ] ‘past’ 

 

(16) Barbareño regressive sibilant harmony    [posterior] 

a. /s-i.ni.we/ [si.ni.we] /s-iniwe-ʃiʃ/ [ʃin.we.ʃiʃ] 

 3-kill ‘he killed (it)’ 3-kill-reflex. ‘he killed himself’ 

b. /k-saʔ-ti.wo.liʔ.laj/ [ksaʔ.ti.wo.liʔ.laj] /k-saʔ-ti.wo.liʔ.la.ji-n-ʃ/ [kʃaʔ.ti.wo.liʔ.la.jitʃ] 

 1-future-flute ‘I’ll play the flute’ 1-fut.-flute-verb-imp. ‘I’ll play the flute’ 

c. /k-saʔ-su-kuj/ [ksaʔ.su.kuj] /s-su-kuj-aʃ/ [ʃʰu.ju.jaʃ] 

 1-future-caus.-boil ‘I will boil it’ 3-caus.-boil-result. ‘boiled islay’ 

 

 Specifically, then, Barbareño has a process of “consonant harmony” in which a sibilant as-

similates to the [posterior] specification of a following sibilant. 

 

 Additional data illustrating sibilant harmony with the affixes in (14)-(15) are provided in 

(17) (from Shaw 1991). As shown, [s] assimilates [posterior] from [ʃ] or [tʃ] in (17a,b,c); 

and [ʃ] assimilates anterior from [s] in (17d). 

 

(17) a. /k-su.non-ʃ/ [kʃu.nonʃ] ‘I am obedient’ 

  cf.  /k-su.non-us/ [ksu.no.nus] ‘I obey him’ 

 b. /sax.tun-itʃ/ [ʃax.tu.nitʃ] ‘to be paid’ 

  cf.  /sax.tun/ [sax.tun] ‘to pay’ 
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 c. /s-i.lakʃ/ [ʃi.lakʃ] ‘it is soft’ 

  /s-am-motʃ/ [ʃam.motʃ] ‘they paint it’ 

  /s-ku.ti-waʃ/ [ʃku.ti.waʃ] ‘he saw’ 

  cf.  /s-i.xut/ [si.xut] ‘it burns’ 

  /s-a.qu.ni.mak/ [sa.qu.ni.mak] ‘he hides’ 

 d. /s-iʃ-ti.ʃi-jep-us/ [sis.ti.si.je.pus] ‘they two show him’ 

  cf.  /p-iʃ-al-nan̰/ [pi.ʃa.nan̰] ‘don’t you two go’ 

 

          The forms in (18) show that the nonsibilant coronals [t, n, l] do not trigger (18a), do not 

undergo (18b) and do not block (18c) the assimilation of [posterior]. (There are several 

examples of these facts also in (16) and (17) above.) 

 

(18) a. [ʃ-a.pi-tʃo-it] ‘I have good luck’ 

  [s-a.pi-tso-us] ‘he has good luck’ 

 b. [k-ʃu.non-ʃ] ‘I am obedient’ 

  [k-su.nos-us] ‘I obey him’ 

 c. [ha-ʃ-xin.ti.la-waʃ] ‘his former Indian name’ 

  [ha-s-xin.ti.la] ‘his Indian name’ 

 

 To explain the first two facts —that anterior [t, n, l] neither trigger nor undergo sibilant 

harmony— we might consider adding a restriction on the process: that the source and 

the target be both specified [strident].  

 

(19) Long-distance regressive [posterior] assimilation among sibilants in Chumash 

  onset/coda  onset/coda   onset/coda  onset/coda 

 ...                          ∕∕               ... 

 [strident][posterior] [strident][posterior]  [strident][posterior] [strident] 
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[LAMINAL] 

 

 Chomsky and Halle (1968:312) proposed the feature [±distributed] primarily to 

distinguish coronals produced with the blade of the tongue —laminal— from those 

produced with the tip of the tongue —apical. 

 

 We’ll use the more descriptive feature [laminal] (Arsenault 2009; Arsenault & Kochetov 

2009). 

 

 The European isolate Basque makes the apical versus laminal distinction in anterior 

sibilants: 

 

(20) Anterior sibilants in Basque (Hualde et al. 2010) 

             [laminal] 

 [fricative] [s̺a.ɾé] ‘net’ [s̻a.ku r] ‘dog’ 

  [u.s̺a i] ‘smell’ [a.s̻a ] ‘cabbage’ 

  [s̺o s̺] ‘money’ [a.pès̻] ‘priest’ 

 [stop] [a n.ts̺i] ‘anxiety’ [ts̻i.ts̻i ] ‘gut, fat’ 

  [a.ts̺o ] ‘old woman’ [a.ts̻o ] ‘yesterday’ 

  [a.me ts̺] ‘dream’ [i ts̻] ‘word’ 

 

 Upper Kuskokwim, a Dene language of western Alaska, makes the apical versus 

laminal distinction in posterior sibilants (Collins 1973). 

 

(21) Posterior sibilants in Upper Kuskokwim 

             [laminal] 

  [ʃan̥] ‘summer’ [si.ti.laʂ͡ɻ] ‘adze’ 

  [ʃiʂ͡ɻ] ‘bear’ [ʂ͡ɻih] ‘hook’ 

  [mi.tsiʃ] ‘caribou’ [ʂ͡ɻuh] ‘robin’ 

  [ʔoʃ] ‘showshoes’ [tʃe.ʐ͡ɻa] ‘camp robber’ 

  [tʃ’i.zis] ‘hide, skin’ [ʈ͡ɻan̥] ‘day’ 

  [su.tʃe] ‘marten’ [ʈ͡ɻ’əʃ] ‘wind’ 

  [tʃ’uh] ‘quill’ [ʃiʂ͡ɻ] ‘bear’ 

  [ti.ne.tʃe] ‘moose’ [kʰa. ʈ͡ɻʰəʃ] ‘moccasin’ 
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  [ti.tʃin̥] ‘stick’ [do.ʈ͡ɻon̰] ‘raven’ 

  [tʃiɬ] ‘cooking stick’ [ʈ͡ɻ’eʃ] ‘boat’ 

  [ɬe.tʃ’a] ‘dog’ [ɖ͡ɻo.de.ja] ‘sheep’ 

  [ts’otʃ] ‘plate’   

  [tʃʰon] ‘rain’   

  [tʃʰela] ‘boy(s)’   

  [la.tutʃ] ‘headscarf’   

  [tʃi.tʃa] ‘berries’   

 

 Among [posterior] coronals, retroflex coronals are considered apical (because the tip 

of the tongue is curled upwards in their production) whereas palatoalveolars are 

considered [laminal]. 

 

 For example, the Indo-Aryan language Hindi has just one series of anterior coronal 

stops, but it has two series of [posterior] coronal stops: apical retroflexes and [laminal] 

palatoalveolars (Ladefoged & Maddieson 1996:58). 

 

 Among anterior coronals, dentals are typically [laminal] (except when they are 

produced with the tip of the tongue) while alveolars are typically apical (except when 

they are produced with the blade of the tongue).  

 

 As Ladefoged and Maddieson (1996:20) report: 

 

In the languages we have investigated, dental stops are usually laminal rather 

than apical, with contact on both the teeth and the front part of the alveolar 

ridge, whereas the alveolar stops are often apical, with contact usually on the 

center of the alveolar ridge. 

 

 They thus report the following generalization (p. 23): “languages that contrast dental 

and alveolar stops have laminal dentals and apical alveolars.” In featural terms, 

[coronal, stop] is usually interpreted as alveolar, whereas [coronal, laminal, stop] is 

usually interpreted as dental.  For example, the following words from Toda, a Dravidian 

language, illustrate [laminal] dental stops, alveolar stops, and [posterior] retroflex stops 

in syllable-final position (ib., p. 21): 
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(22) Toda 

  Voiceless Voiced 

 dental pot̪ ‘ten’ mod̪ ‘churning stick’ 

 alveolar pɑ t ‘cockroach’ mod ‘village with dairy’ 

 retroflex t̪ɑʈ ‘churning vessel’ mɑɖ ‘head’ 

 

 As another example, most Athabascan languages have just one series of [posterior] 

coronal obstruents (palatoalveolars), but they have at least two series of anterior 

coronal stops: [laminal] dentals and apical alveolars. This three-way contrast can be 

illustrated with Dëne Sųłiné affricates (ib., p. 91): 

 

(23) Dëne Sųłiné 

 t̪͡θɛ̂θ ‘hide’ ʦɛ̂ke ‘rubbers’ ʧíɛ ‘berries’ 

 t̪͡θhe ‘pipe’ tsʰapa ‘money’ ʧhɛθ ‘duck’ 

 t̪͡θ’áí ‘dish’ ts’i ‘canoe’ ʧ̓oɣ ‘quill’ 

 

Assimilation 

 

 The feature [laminal] often patterns with the other Tongue Blade feature, [posterior], in 

phonological processes.  

 

 For example, Sanskrit has a rule that spreads [posterior] and [laminal] to a preceding 

alveolar consonant, as illustrated in the following data (Hall 1997:80): 

 

(24) a. /ta n-ɖimbʱa n/ [ta ɳɖimbʱa n] ‘those infants’ 

 b. /ta n-ʤana n/ [ta ɲʤana n] ‘those people’ 

 c. /etat-ʧʰattram/ [etaʧʧʰattram] ‘this umbrella’ 

 d. /tat-ɖaukate/ [taʈɖaukate] ‘it approaches’ 

 e. /tatas-ʧa/ [tataʃʧa] ‘and then’ 

 f. /pa tas-ʈalati/ [pa taʂʈalati] ‘the foot is disturbed’ 

 

 



TONGUE FR. ≝ {[COR], [POSTERIOR], [LAMINAL]} 

Page 112 

  
[coronal] 

 
 

 [stop] t ʈ tʃ 

 [fricative] s ʂ ʃ 

 [nasal] n ɳ ɲ 

 [rhotic]  ɽ  

  alveolar retroflex palatal 

 

 The following additional data show that /n/ does not assimilate to a following velar or 

labial consonant in Sanskrit. This confirms that the relevant process is coronal 

assimilation: only the tongue-front features [posterior] and [laminal] are assimilated. 

 

(25) a. /maha n-kavih/ [maha nkavih] ‘great poet’ 

 b. /maha n-bʱa gah/ [maha nbʱa gah] ‘illustrious’ 

 

 The two features [posterior] and [laminal] predict a four-way phonological contrast 

among [coronal] sounds. 

 

(26) Arrernte (Australian: Ladefoged & Maddieson 1996:28) 

 

  laminal dental apical alveolar 

  at̪əmə ‘grind’ at̺əmə ‘burst’ 

  an̪əɻə ‘sitting’ an̺əmə ‘sitting’ 

      

  apical palatoalvelar laminal palatoalveolar 

  kwəʈə ‘smoke’ at̻əməjə ‘mother’s father’ 

  aɲə ‘tree’ alən̻ə ‘tongue’ 

 

COALESCENCE? 

 

 “The merging of two or more phonological segments into one.” 

 

[coronal] 

[coronal, 

posterior, 

laminal] 

[coronal, 

laminal] 

[coronal, 

posterior] 

These are [c, ɲ] in 

many languages... 
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o Non-segmental alternative: the distinctive features of separate onsets/nuclei/codas 

are combined into a single onset/nucleus/coda. 

 

 In the Ethiopian language Amharic, the instrumental suffix is -(i)ja when added to stems 

ending in [labial] or [dorsal]. 

 

(27) Instrumental in Amharic (Leslau 1995:15, 413) 

 [gal.læ.bæ] ‘gallop’ [mæ.ga.læ.bi.ja] ‘means for galloping’ 

 [s̙a.f ] ‘write’ [m .s̙a.fi.ja] ‘writing material’ 

 [at.tæ.mæ] ‘print’ [mat.tæ.mi.ja] ‘printing shop/press’ 

 [læq.qæ.mæ] ‘pick up’ [mæl.qæ.mi.ja] ‘object for picking up things’ 

 [mar.ræ.kæ] ‘take prisoners’ [mæ.ma.ræ.ki.ja] ‘means/place to take prisoners’ 

 [dæb.bæ.qæ] ‘hide’ [mæ.dæb.bæ.qi.ja] ‘hiding place’ 

 [t̙ r.r .g ] ‘sweep’ [m t̙.r .gi.ja] ~ [m t̙.r g.ja]   ‘broom’ 

 

 When added to stem ending in [coronal], however, “-(i)ya causes palatalization of the 

preceding dental, sibilant, l, and n ... with the absorption of the (i)y.” (p. 413) 
 

(28) Instrumental in Amharic (Leslau 1995:15, 413) 

 [he.dæ] ‘go’ [mæ.he.dʒa] ‘means for going somewhere’ 

 [kæf.fæ.tæ] ‘open’ [mæk.fæ.tʃa] ‘key’ 

 [w t̙.t̙a] ‘go out’ [m w.t̙ʃa̙] ‘exit’ 

 [wæg.gæ.zæ] ‘excommunicate’ [mæ.wæg.gæ.ʒa] ‘means to excommunicate’ 

 [gæz.za] ‘buy’ [mæg.ʒa] ‘means of buying’ 

 [dær.ræ.sæ] ‘arrive’ [mæd.ræ.ʃa] ‘arrival, time or place of arrival’ 

 [ar.ræ.sæ] ‘plow’ [ma.ræ.ʃa] ‘plough’ 

 [t̙ b.b .s ] ‘fry’ [m t̙.b .ʃa] ‘frying pan’ 

 [kæd.dæ.næ] ‘cover’ [mæk.dæɲ.ɲa] ‘lid’ 

 [næq.qæ.læ] ‘pull out’ [mæn.qæ.ja] ‘instrument for pulling things out’ 

 [tæ.kæ.læk.kæ.læ] ‘defend’ [mæk.kæ.læ.kæ.jæ] ‘means of defense’ 
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 English 
 

o Usher: http://www.youtube.com/watch?v=jUe8uoKdHao 
 

o Shania: http://www.youtube.com/watch?v=tiBGWfT6G-I 

 

(29) Yod in English 

a. annual [  n.ju.əl] vs. annuity [ə nu .ə.ti] 

 continuance [kən tɪn.juəns]  continuity [ˌkɑn.tə nu .ə.ti] (~ [ˌkɑn.tən ju .ə.ti]) 

 aluminium [ˌæl.jʊ mɪ.ni.ǝm]  aluminium [ǝ lu .m .nǝm] 

 aleurone [  l.jəˌɹo n]  aleurone [ə luˌɹo n] 

b. perpetual [pǝɹ. pɛ.tʃu.ǝl]  perpetuity [ˌpəɹ.pǝ. tu .ə.ti] 

 fatuous [ f .tʃu.ǝs]  fatuity [fǝ tu .ə.ti] 

 assiduous [ə sɪ.ʤu.əs]  assiduity [ˌ .sə du .ə.ti] 

 gradual [ gɹæ.ʤu.əl]  grade [ gɹe d] 

 racial [ ɹe .ʃəl]  race [ ɹe s] 

 

o Some dialects (notably Australian, Cockney and Newfoundland English) merge [tj] and 

[dj] in stressed syllables. 

 

 E.g. dew [dʒu ], tune [tʃu n], etc. 

 

http://www.youtube.com/watch?v=jUe8uoKdHao
http://www.youtube.com/watch?v=tiBGWfT6G-I
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Tongue bk/rt ≝ {[dor], [fr], [hi], [lo], [rtr]} 

[DORSAL] 

 

 Vs. [lateral] 

 

o Chomsky and Halle (1968:317) believed that “[t]his feature [±lateral] is restricted 

to coronal consonantal sounds.” 

 

 This belief is perpetuated in, e.g., Levin (1987), McCarthy (1988), Blevins 

(1994), MacKay (1994), and Grijzenhout (1995). 

 

o However, the feature [lateral] must be considered “articulator-free” because 

laterals can be produced with articulators other than than the front of the tongue. 

 

 For instance, languages have been reported in West Africa (e.g., Kotoko) 

and in Papua New Guinea (e.g., Melpa) in which laterals are executed not 

only with the tongue blade but also with the tongue body (Ladefoged & 

Maddieson 1996:190). 

 

(1) Words illustrating laterals in Mid-Waghi (Papuan: Ladefoged & Maddieson 1996:190) 

 Laminal dental Apical alveolar (Dorsal) Velar 

 [a.l̪a a.l̪a] [a.la.la] [a.ʟa.ʟe] 

 ‘again and again’ ‘speak incorrectly’ ‘dizzy’ 

 

 Vs. [rhotic] 

 

o [rhotic, coronal] vs. [rhotic, dorsal] 

 

 According to Laver (1994:220): “Alveolar and uvular trills were said by 

Coustenoble, a colleague of Daniel Jones, to be in contrast in the Arles 

accent of Modern Provençal (Coustenoble 1945), in word pairs such as 

[ sero] ‘evening’ versus [ seʀo] ‘a saw’, and [a ri] ‘to cure’ versus [a ʀi] ‘oak’. 
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It is not clear that the contrast between alveolar and uvular trills is still 

maintained in the Proven al spoken today.” 

 

o [rhotic, dorsal] in French 

(2)  Théo 2;05-4;00 (Rose 2000:237) 

            Target Child  

            [dʁol] [gʁol] ‘funny’ 

            [dʁɑ.gɔ ] [kʁ̥ɔ.gɔ ] ‘dragon’ 

            [tʁ̥ε ] [kʁ̥ɛ] ‘train’ 

            [tʁ̥o] [kʁ̥o] ‘too much’ 

            [si.tʁ̥ʊj] [kʁœj] ‘pumpkin’ 

 

 [dorsal] in same onset (or coda) as [labial]: 

 
(3) Complex sounds, e.g., w, w , w̥, w̰, wʕ, w̆, k͡p, ŋ͡mk͡p, ŋk͡p, g͡b, ŋ͡mg͡b, ŋg͡b, k͡ph, k͡p’, g͡bɦ, g͡ɓ, k͡ʙ̥, 

k͡pʷ, g͡bʷ, q͡p, q͡ɓ, etc. 

  

 Clicks, e.g., kʘ, gʘ, kʘh, kʘ’, kʘʔ, qʘ, ɢʘ, qʘh, qʘ’, qʘʔ, ŋʘ, ŋ ʘ, ʔŋʘ, ŋ ʘh, etc. 

 

 [dorsal] in same onset (or coda) as [coronal]: 

 
(4) Clicks, e.g., kǀ, gǀ, kǀh, kǀ’, kǀʔ, k!, g!, k!h, k!’, k!ʔ, kǁ, gǁ, kǁh, kǁ’, kǁʔ, kǂ, gǂ, kǂh, kǂ’, kǂʔ, kǀx, k!x, 

kǁx, kǂx, qǀ, ɢǀ, qǀh, qǀ’, qǀʔ, q!, ɢ!, q!h, q!’, q!ʔ, qǁ, ɢǁ, qǁh, qǁ’, qǁʔ, qǂ, ɢǂ, qǂh, qǂ’, qǂʔ, ŋǀ, ŋ ǀ, ʔŋǀ, 

ŋ ǀh, ŋ!, ŋ !, ʔŋ!, ŋ !h, ŋǁ, ŋ ǁ, ʔŋǁ, ŋ ǁh, ŋǂ, ŋ ǂ, ʔŋǂ, ŋ ǂh, etc. 

 

Assimilation 

 

 This assimilation is perhaps most dramatically illustrated by “velar harmony” in child 

phonology, e.g. (5). 

 

o In most cases, this process of [dorsal]-spread targets coronals, and it is usually 

regressive.  
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o As Bernhardt and Stemberger (1998a:558) observe, “there is often velar harmony 

in take (/tejk/ [kʰejk]) but not in Kate (/kejt/ [kʰejt]).” This process can therefore 

be represented as in (5b). 

 

(5) Velar harmony (Bernhardt & Stemberger 1998a) 

 /tɪkɫ/ [gɪgʊ] ‘tickle’ 

 /dʌk/ [gʌk] ‘duck’ 

 /nɪk/ [ŋɪk] ‘Nick’ 

 

 We saw that a nasal assimilates to a following [labial] consonant in many languages; 

compare in-destructible vs. im-possible. 

 

o In English, a nasal does not always assimilate to a following [dorsal] consonant, e.g., 

in-competent, but velar assimilation is indeed obligatory within morphemes, e.g., 

bu[ŋk]er, hu[ŋg]er.49 

 

 Other languages with velar assimilation include Gã (Padgett 1995). In this Kwa language of 

Ghana, the first person is [ŋ] before velars (6a) and labiovelars (6b,c). That is, [dorsal] 

seems to spread from a velar consonant or a labiovelar consonant to a preceding nasal 

consonant. (Compare: n-taoɔ ‘I want’.) 

                                                           
49 More generally, velar assimilation is responsible for the sound ŋ in English, as Sapir (1925:45) remarks: 

 

In spite of what phoneticians tell us about this sound (b:m as d:n as g:ŋ), no naïve English-speaking 

person can be made to feel in his bones that it belongs to a single series with m and n. Psychologically 

it cannot be grouped with them because, unlike them, it is not a freely movable consonant (there are 

no words beginning with ŋ). It still feels like ŋg, however little it sounds like it. The relation ant:and = 

sink-sing is psychologically as well as historically correct. Orthography is by no means solely 

responsible for the “ng feeling” of ŋ. Cases like -ŋg- in finger and anger do not disprove the reality of 

this feeling, for there is in English a pattern equivalence of -ŋg-:-ŋ and -nd-:-nd. What cases like singer 

with -ŋ- indicate is not so much a pattern difference -ŋg-:-ŋ-, which is not to be construed as 

analogous to -nd-;-n- (e.g., window:winnow), as an analogical treatment of medial elements in terms of 

their final form (singer:sing like cutter:cut). … [S]uch a form as singer betrays an unconscious analysis 

into a word of absolute significance sing and a semi-independent agentive element -er … -er, for 

instance, might almost be construed as a “word” which occurs only as the second element of a 

compound, cf. -man in words like longshoreman. … the agentive -er contrasts with the comparative -

er, which allows the adjective to keep its radical form in -ŋg- (e.g., long with -ŋ-: longer with -ŋg-). 
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 (6) [ŋ .klɛ.mpɛ] ‘my basin’ 

  [ŋ .g͡be.kɛ] ‘my child’ 

  [ŋ .k͡pai] ‘my cheeks’ 

 

 An example of progressive [dorsal] assimilation is reported by Hyman (2001:145) in Noni, 

a Bantoid language spoken in Cameroon. According to Hyman’s description: 

 

The forms in [(7a)] show that /-te/ is realized without change after a root-final /m/. ... 

It is the examples in [(7b)] that interest us here: the input sequence /ŋ+t/ is realized 

[ŋk]. The /t/ has assimilated to the velar place of the preceding [ŋ].50 

 

(7) Noni a. [cím] ‘dig’ [cim.tè] ‘be digging’ 

   [dvum] ‘groan’ [dvùm.tè] ‘be groaning’ 

  b. [cíŋ] ‘tremble’ [ci ŋ.kè] ‘be trembling’ 

   [káŋ] ‘fry’ [ka ŋ.kè] ‘be frying’ 

 

[dorsal] codas 

 

 The velarization of nasals in syllable-final position is remarkably common across 

languages.51 

                                                           
50 Hyman (ib., p. 147) adds: 

 

He [Ohala] criticizes feature geometry for its ability to express the disfavored left-to-right place 

assimilation process ... as easily as the favored right-to-left ... However, this is exactly what is needed: the 

Noni example shows that an input sequence /ŋ+t/ may undergo place assimilation in either direction. … 

The reason why the [t] of the progressive suffix /-te/ assimilates to a preceding velar is that it is a suffix. 

Besides phonetic principles, phonology is subject to (possibly conflicting) grammatical ones. The relevant 

principle here is the paradigmatic one: languages frequently preserve base features over affixal ones. 

 
51 Examples abound in Austronesian (e.g., Aronoff et al. 1987; Goldsmith 1990:131), Bantu (e.g., Hyman 

1975a:168), Niger-Congo (e.g., Creissels 1989:93-6; Olawsky 2002:206-11), West Germanic (e.g., Kuepper 

1992; Hoeksema 1999; van Oostendorp 1999 et seq.), Romance (e.g., Lipski 1975; Resnick 1975:29; Porto 

Dapena 1976; Guitart 1981; Harris 1983; Anderson 1986; Durand 1988; Bullock 1995; Van Deyck 1996), 

Papuan (e.g., Wurm 1982), Cariban (e.g., Jackson 1972:47; Peasgood 1972:39; Edwards 1978:226; Abbott 

1991), Totonacan (e.g., MacKay 1994:380), Sino-Tibetan (e.g., Chen 1973; Chen 1981; Rutgers 1998), 
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 This process targets a specific syllable-final nasal in some instances, for example, the 

palatal nasal in Canadian French. 

 

o “When /ɲ/ occurs preconsonantally or in word-final position, that is to say at the end 

of a syllable, a productive process causes it to be realized as the velar [ŋ]” (Walker 

1984:115), e.g. (8).52 

 

o This change is unconditioned by the height or frontness of the preceding vowel. 
 

(8) Nasal velarization in Canadian French (Walker 1982:76, my transcriptions) 

 a. Onset position      b. Word-finally        c. Preconsonantally 

  gɑɲe ‘won’ gɑŋ ‘win!’ gɑŋpε  ‘job’ (win-bread) 

  ɑ seɲe ‘taught’ ɑ sɛŋ ‘teach!’ ɑ sɛŋmɑ  ‘teaching’ 

  peɲe ‘combed’ pɛŋ ‘comb!’ pɛŋwɑʀ ‘peignoir’ 

  liɲe ‘lined’ lɪŋ ‘line’ ɑ lɪŋmɑ  ‘alignment’ 

 

 All syllable-final nasals are targeted in other languages, such as Ligurian (Romance: Ghini 

1995)  which distinguishes /m, n, ɲ, ŋ/ (e.g., ramu ‘branch’, raɲu ‘spider’, pena ‘pen’, peŋa 

‘pain’), but which permits only [ŋ] in syllable-final position: word-finally (9a) and even 

before heterorganic53 consonants (9b,c). Again, the quality of the vowel preceding the 

nasal seems immaterial to the change; the resultant nasal is always high and non-front. 

 

(9) Nasal velarization in Ligurian (Ghini 1995:58-9) 

 a. Word-finally b. Before labials c. Before coronals 

  [viŋ] ‘wine’  [puŋ.pa] ‘pump’  [ʧaŋ.ta ] ‘plant (v.)’ 

  [ʧaŋ] ‘even’  [riŋ.bur.su] ‘refund’  [veŋ.de] ‘sell’ 

  [noŋ] ‘not’  [ruŋ.fu] ‘I snore’  [fiŋ.ze] ‘pretend’ 

  [feŋ] ‘fine’  [kaŋ.paŋ.ŋa] ‘bell’  [iŋ.ʃa ] ‘blow up’ 

 

                                                                                                                                                                                       
Japanese (e.g., Trigo 1988; Yip 1991), Mongolian (Poppe 1970:55), and elsewhere. Coda nasals also 

velarize in child language (e.g., Hua & Dodd 2000:27). 
52 Carrier (Athabascan: Cook 1985) also velarizes syllable-final /ɲ/. 
53 Heterorganic means ‘at a different place of articulation’. 
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o As another example, Sinhala (Indo-Aryan: Fairbanks et al. 1968; Reynolds 1980; 

Stonham 1995:25) has an exceptionally large inventory of nasal sounds (/m, n, ɳ, 

ɲ, ŋ, mb, nd/) which are all neutralized to [ŋ] word-finally, as seen in the plurals of 

(10a,b). 
 

(10) Nasal velarization in Sinhala (Feinstein 1979:247) 

a. sg. def. plur.                        b. sg. def. plur.                     cf. sg. def. plur. 

 bim-ǝ biŋ   ‘ground’ amb-ǝ aŋ   ‘mango’     mal-ǝ mal  ‘flower’ 

 gam-ǝ gaŋ   ‘village’ lind-ǝ liŋ   ‘well’ pot-ǝ pot  ‘book’ 

 kan-ǝ kaŋ   ‘ear’ kand-ǝ kaŋ  ‘trunk’ gas-ǝ gas   ‘tree’ 

 

 The velarization of obstruent codas is less common across languages but is attested. 

 

o One historical case presented last class: the parallel participation of nasals and 

obstruents in velarization in the development of Fuzhou Chinese (Chen 1973; 

Norman 1988:228-39), where coda velarization affected not only nasals (11a) but 

also stops (11b). 
 

(11) Coda velarization: Middle Chinese (MC) > Fuzhou (Norman 1988:229ff.) 

 a. śjǝm > tsʰiŋ ‘deep’ b. diep > tʰak ‘stack up’ 

  duân > touŋ ‘break off’  ngjwɐt > ŋuok ‘moon’ 

  dung > tøiŋ ‘copper’  ńźjiuk > nyk ‘meat’ 
 

o Akin changes have occurred in several Chinese dialects of Hong Kong (Zee 

1999:161-2). For instance, the Xiamen words tsʰit ‘seven’ and sin ‘new’ are 

pronounced with final [k, ŋ] in adjacent Chaozhou (cf. Xiamen/Chaozhou: pak 

‘north’, taŋ ‘winter’) (Norman 1988:236-7). As Chen (1973:44) remarks: “In the 

Chaozhou case the nasal and the stop endings have followed parallel and 

synchronous paths of development.” 

 

 Similarly, in Cuban Spanish, for instance, “all nasals are realized as velar before other 

consonants and in word-final position” (Guitart 1976:49). Crucially, Guitart finds that in 

colloquial Cuban Spanish coda velarization extends to nonfinal obstruents such that, for 

example, apto ‘fit’ and acto ‘act’ are homophonous as [ akto] (ib., p. 77). Several other 

examples are given in (12). (The resultant velar obstruents spirantize occasionally.) 
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(12) Obstruent velarization in colloquial Cuban Spanish (Guitart 1976: 23, 48, 77) 

  conce[k]to ‘concept’ cf. conce[β]ir ‘to conceive’ 

  rece[ɣ]tor ‘receptor’  reci[β]ir ‘to receive’ 

  su[k]desarrollado 

ecli[ɣ]sar 

é[g]nico 

a[ɣ]mitir 

‘underdeveloped’ 

‘to eclipse’ 

‘ethnic’ 

‘to admit’ 

 su[β]arrendado ‘subleased’ 

  

 

 

 

 Guitart (1982) reports the same pattern in the Spanish spoken in Maracaibo, Venezuela, 

e.g., obsequio [oksekio] ‘gift’, este [exte] ‘this’ (see also Trigo 1988; de Lacy 2006:352). 

 

 As with nasal and liquid velarization, the height and frontness of the preceding vowel 

appear insignificant to this pattern, while syllable structure plays a critical role. Compare 

s[uk.li]ngual ‘sublingual’ vs. s[u.βli]mar ‘to sublimate’ (Guitart 1976:48). 

 

 A similar pattern occurs synchronically in Tlachichilco Tepehua: “the coda can be filled 

with any consonant with one condition: if the consonant is a noncontinuant (i.e. a stop or 

a nasal), it must be nonanterior [i.e. dorsal]” (Watters 1988:494). 

 

 The effect of this constraint is productive velarization, as shown for /t, p, k/ in (13). The 

forms in (13b) illustrate a small complication: “if [+labial] is present within the delinked 

place node, it is relinked directly to another position of the root tier, forming a complex 

consonant.” (ib.) (Relatedly,  coda /m/ velarizes as [w ], e.g. ta[w ] ‘one’.) 

 

 (13) Stop velarization in Tlachichilco Tepehua (Watters 1988) 

 a. qasmat- → qas makɬi ‘X heard Y’ cf. qas mat’a ‘X hears Y’  

  q’ut → ʔoq-ɬi ‘X drank it’ cf. ʔot’a ‘X drinks it’  

  ʦq’ut- →  ʦ’oqɬi ‘he wrote it’   ʦ’ot’a ‘X writes Y’  

  huq’ak- → ho ʔakna ‘men’   hoʔati ‘man’  

  ʧankat- → ʧan kakna ‘sugarcanes’   ʧankati ‘sugarcane’  

  ta-liʦukut- → tali ʦu kukna ‘animals’  tali  ʦukuti ‘animal’  

  ʃtaq’a t- → ʃtaʔa kna ‘petate pl’  ʃtaʔa ti ‘petate’ 

 b. nip- → niwkʃi ~ nikʃi ‘squash’  nipʃi  (Huehuetla, Tecomojapa) 

  ʃap- → ʃawkɬi ‘X panted’ cf. ʃap’a ‘X pants’ 

  kap- →  kawkɬi ‘he forgot it’   kap’a ‘he forgets it’  



TONGUE BK/RT ≝ {[DOR], [FR], [HI], [LO], [RTR]} 

Page 122 

 c. pa stak- → pa stak-nan ‘X thinks’ cf. pa stak-’a ‘X thinks of Y’  

 

 The synchronic “rule of ‘consonant backing’“ (ib.:495) extends to loanwords as shown 

here: 
 

 (14) Stop velarization in loanwords (Watters 1980) 

 a. Huayacocotla (Aztec place name) → wajako kokla 

  Huehuetla (Aztec place name) → we wekla 

 b. capsula ‘capsule’ →  kawksula reptil ‘reptile’ →  rektil 

  septiembre ‘September’ → sekti jembre pepsi ‘Pepsi’ →  peksi 

 

 A comparable neutralization of obstruents occurred in Ecuador Quichua (Orr 1962). In this 

language, [k, g] are the only obstruent stops permitted in coda position, e.g., lʲak.ta ‘village’, 

pu.sak ‘eight’, tʃig.ni.na ‘to hate’, ug.ʃa ‘grass’;  “/p/ and /t/ [and /b, d/] are not found in 

syllable-final position” (Orr 1962:61). 

 

 That stop velarization is at least partially responsible for this state of affairs is suggested 

by loan adaptations, e.g., Spanish Pedro ‘Peter’ is adapted as [pig.ru] in Quichua (ib., p. 65, 

73). Orr (p. 61-2) notes that this distribution of obstruents parallels /h, n/, which are 

realized as velar [x, ŋ], respectively, in coda position. 

 

 Obstruent velarization is also one of several strategies adopted in Dschang (Bamileke) to 

avoid final coronals in English loans, as Bird (2003:14) describes: “Alveolars are not 

licensed in the syllable coda. In [mεta] mat, a vowel is inserted, making the t into the initial 

segment of the next syllable. For [dǝǝk] debt, the place of articulation of the t is changed to 

velar, making it a legal syllable-final consonant. For [aplεŋgε] blanket, the final t is deleted.” 

 

 In Arekuna Carib, too, obstruent velarization is presumably responsible for the fact that 

[k] is the only obstruent permitted in coda position, e.g., [ek.ma] ‘road’, [wɨ.rik] ‘girl’, 

[ wok.r̝a] ‘marudi (bird)’.  

 

o “All Arekuna consonants can appear syllable-initially and word-initially, but only 

[k], [ŋ], [m], and [n] are permissible in syllable-final positions. Word-finally only [k] 

and [ŋ] are possible” (Edwards 1978:227). 
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o [m, n] occur syllable-finally only in Place-assimilation to a following consonant, e.g., 

[i. pan.ta] ‘branch’.) 

 

 There is additional evidence of obstruent velarization in Carib (Hoff 1968:59-61, 86-92; 

2003:261). Like other members of the Cariban family, this language of Guyana habitually 

drops stem-final vowels before suffixes (Gildea 1995). When such syncope brings together 

a stop and an obstruent, the first neutralizes to a velar fricative, as exemplified in (15). 

(Pre-obstruent spirantization is here considered a separate process.) 
 

(15) Stop velarization in Carib of Surinam  (Hoff 1968) 

 enapɨ+taŋʲ →  enaxtaŋʲ ‘he’ll eat’                 cf.   enapɨ ‘to eat’ (p. 60) 

 wɨ to+sa →  wɨxsa ‘I go’ (p. 66) wɨ to ‘to go’ (p. 168) 

 s+eka ritɨ+to → seka rixto ‘I told it then cont.’ eka ritɨ ‘to tell’ (p. 172) 

 wonɨ kɨ+poro → (w)onɨxporo ‘to sleep’ wonɨ kɨ (p. 157, fn. 38) 

 

 Obstruent velarization similarly occurred historically in Blackfoot (Proulx 1989). As the 

following data illustrate, Proto-Algonquian consonants have shifted to [x] in (non-final) 

coda position. This velarization and spirantization affected stops (16a,b), fricatives 

(16c,d), nasals (16e) and even laryngeals (16f-h).54 
 

(16) Historical velarization in Blackfoot (Proulx 1989, my revised Blackfoot data) 

  Proto-Algonquian Blackfoot  

 a. *-tpikaji (m)oxpikís ‘rib’ 

 b. *-tka ʧi (m)oxkát(s)- ‘leg’ 

 c. *-weɬkani oxkin ‘bone’ 

 d. *ka ʃkantamwa ikaxkεnnima  ‘bite it off’/’cut off branch’ 

 e. *-to ntani (m)o toxtón ‘heel’ 

 f. *nehk- inixka(t) ‘name’ 

 j. *-hpani (m)oxpín ‘lung’ 

 h. *-aʔte  -ixtsi - ‘be located’ 

 

 Finally, consider stop velarization in Western Apache (Athabaskan: Hill 1963): 

 

                                                           
54 Proulx (1989:50) also documents x-epenthesis in Blackfoot: “*s  xs noninitially” [i.e., postvocalically], 

e.g. PA *-so wi > Blackfoot (m)oxsojís ‘tail of quadruped’. 
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o In the San Carlos dialect (SC), /t, k/ are distinguished word-finally (/p/ is rare and 

never final) but in the White Mountain dialect (WM) final coronals have shifted to 

velars; compare the following cognates:55 
 

(17)  Apache stem-final stops: San Carlos vs. White Mountain (Hill 1963:150-2) 

  SC WM   SC WM  

 a. -ʧát -ʧák ‘leg’ b. -ʧʰak -ʧʰak ‘cry’ 

  -lit -lik ‘burn’  -tak -tak ‘count’ 

  -zit -zik ‘spit’  -tok -tok ‘be warm’ 

  -zi t -zi k ‘work’  -ʦ̓ak -ʦ̓ak ‘hear’ 

  -ʦit -ʦik ‘fear’  -ʦok -ʦok ‘be yellow’ 

 

o Additional data from Hill (1963:150-2) and Greenfeld 

(1978:152) reveal that coronals resist velarization in 

syllables that contain a velar consonant (18). As 

Greenfeld (1978:152) remarks: “There also seems to 

be a tendency among all speakers to want to 

pronounce stems which begin in a velar with a final 

alveolar. Thus one can elicit [ʃikok] ‘my knee’, but 

most speakers seem to prefer [ʃikot].” This is an 

instance of [dorsal] dissimilation. 

 

(18) White Mountain Apache 

 -kʰé t 

-ké t 

-kot 

-ɣot 

-xot 

‘ask for it’ 

‘dig’ 

‘knee’ 

‘strength’ 

‘be lame’ 

 

On the sequencing of [dorsal] 

 

 In the Papuan language Awara (Wantoat: Quigley 2003), the 2s genitive suffix is [dorsal]-

initial after vowels (19a) and after velars (19b), but it is [coronal]-initial after labials (19c) 

and after alveolars (19d).56 
 

(19) 2s genitive allomorphy in Awara (Quigley 2003:183) 

 a. pʌje-ka ‘your SS.sib’ c. mom-da ‘your aunt’ 

  kaji-ka ‘your eye’  pajip-da ‘your machete’ 

  jagʌ-ka ‘your water’  ap-da ‘your husband’ 

                                                           
55 This change occurred identically in the Southern Min dialect of Chinese (Chen 1973). 
56 Stops regularly (if strangely) devoice after vowels in Arawa (Quigley 2003:69). 
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 b. miŋ-ga ‘your mother’ d. sadun-da ‘your axe’ 

  ok-ga ‘your uncle’  hiput-da ‘your stick’ 

  kakʌluk-ga ‘your chicken’  jot-da ‘your home’ 
 

o Quigley (2003:70) suggests that the suffix is /-ga/ underlyingly, and that it 

becomes [-da] after labials and coronals due a rule rule which converts velars to 

coronals after [–dorsal] consonants.57 

 

o How can we formalize this rule without reference to “minus dorsal”? 

 

Metathesis 

 

 Metathesis of [labial] and [dorsal] is a regular process in Kui, a Dravidian language of India 

(Hume 1999). 

 

o It can be observed in the second conjugation of verbs where the present participle 

and infinitive is typically formed by the addition of the suffixes /-pi/ and /-pa/, 

respectively.  

 

o However, when the stem ends in a velar stop, the suffix-initial labial stop occurs to 

the left of the stem-final consonant.   A similar situation holds in the fourth 

conjugation, although in this instance the stem-final consonant involved in 

metathesis is [g], while the prefixal consonant surfaces as [b].  Examples from the 

second conjugation are shown. 

 

 
Verb Stem Future Past 

Present  

Participle 
Infinitive Gloss 

 bluk- bluki blukte blupki blupka 'to break down' 

 kok- koki kokte kopki kopka 'to sit down' 

 mlik- mliki mlikte mlipki mlipka 'to turn over' 

                                                           
57 Quigley calls this rule “coronal assimilation” but is well aware of its awkwardness: “Though the 

alternation between coronal and dorsal is a natural process in Awara, it is impossible to specify a single 

rule that defines a voiced consonant as coronal after labials and coronals and dorsal after dorsals. This is 

problematic for both Distinctive Feature theory and Feature Geometry” (ib., n. 45). 
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 lek- leki lekte lepki lepka 'to break' 

 cf. 
     

 gas- gasi gaste gaspi gaspa 'to hang oneself' 

 mil- mili milte milpi milpa 'to turn over' 

 

 

[FRONT] 

 

 The feature [front] characterizes sounds in 

which the tongue body is moved forward in the 

mouth, as in front vowels: 

 

 

 Among consonants, the feature [front] is used to characterize palatalization. 

 

 For example, Japanese has a series of palatalized consonants, that is, sounds produced by 

raising the tongue body toward the hard palate when certain consonants are pronounced. 

 

 The superscript [ʲ] is used to represent palatalized consonants. Examples in Japanese 

include sanbyaku [sambʲakɯ] ‘three hundred’, ryokan [rʲokan] ‘inn’, myaku [mʲakɯ] ‘pulse’, 

and kyaku [kʲakɯ] ‘guest’ (Tsujimura 1996:16). 

 

 Because these sounds are produced with tongue body fronting, they are traditionally 

treated as having a [front] feature, in addition to their primary articulator feature ([labial], 

[coronal], or [dorsal]). 

 

 Just as [round] can occur on a consonant that lacks [labial], so too can [front] remain on a 

consonant that lacks [dorsal].  
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 A clear example is offered by the Guddiri 

dialect of Hausa, where onset glottalized 

dorsals have lost their [dorsal] feature, as 

can be seen in a comparison with the 

Kano dialect (20) (Bagari 1982:244-6; 

Fallon 2002:148). 

 

 Crucially, the consonants’ other Oral Place 

features such as [round] and [front] 

remain, since they are independent of the 

lost [dorsal] feature.  

 

 The palatalization feature, which is 

assumed to be [front], can also act as a 

“floating” feature. 

 

 (20) Loss of [dorsal] in Guddiri Hausa 

 

a. 

Kano 

k’eetaa 

k’aunaa 

k’uunaa 

Guddiri 

ʔeetaa 

ʔaunaa 

ʔuunaa 

 

‘wickedness’ 

‘love’ 

‘to burn’ 

b. kʷ’aalaa 

kʷ’alloo 

ʔʷaalaa 

ʔʷalloo 

‘to suffer’ 

‘ball’ 

c. kʲ’allee 

kʲ’afaa 

kʲ’ujaa 

ʔʲallee 

ʔʲafaa 

ʔʲujaa 

‘cloth’ 

‘a kind of bird’ 

‘laziness’ 

 

o For instance, in Zoque, spoken in Chiapas, Mexico, [front] represents the third 

person possessive (Akinlabi 1996). It targets word-initial consonants, as illustrated 

in (21): 

 

(21) Zoque (Wonderly 1965) 

 pata ‘mat’ pʲata ‘his mat’ 

 buɾu ‘burro’ bʲuɾu ‘his burro’ 

 faha ‘belt’ fʲaha ‘his belt’ 

 mula ‘mule’ mʲula ‘his mule’ 

 wakas ‘cow’ wʲakas ‘his cow’ 

 kama ‘cornfield’ kʲama ‘his cornfield’ 

 gaju ‘rooster’ gʲaju ‘his rooster’ 

 hajah ‘husband’ hʲajah ‘his husband’ 

 ʔaʦi ‘older brother’ ʔʲaʦi ‘his older brother’ 

 

 Russian, too, has suffixes which appear to carry a [front] feature which docks onto stem-

final consonants, e.g. (from Blumenfeld 2002:6): 
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(22) -ʲonok  DIM, /ut-/ ‘duck’ vs. /utʲ-onok/ ‘duck-DIM’ 

-ʲonok  DIM, /orʲol-/ ‘eagle’ vs. /orlʲ-onok/ ‘eagle-DIM’ 

-ʲuga  PEJOR, /vor-/ ‘thief’ vs. /vorʲ-uga/ ‘thief-PEJOR’ 

-ʲsk  ADJ, /general-/ ‘general’ vs. /generalʲ-skij/ ‘of a general’ (ADJ) 

-ʲba  ?, /sud-/ ‘judge’ vs. /sudʲ-ba/ ‘fate’ 

 

 More alleged examples of floating [front] features come from German (Roca & Johnson 

2000; Wiese 2000). 

 

o The adjectival suffix -lich and the adverbial suffix -ig, both translatable as ‘-ly’ in 

English, each appear to carry a floating [front]. 

 

o To see this, first consider the changes in (23): when -lich or -ig are added to a root, 

its back vowels (e.g., /o, u, ɔ/) become fronted (/ø, y, œ/, respectively). 

 

(23) T[o]d ‘death’ t[ø]d+lich ‘deadly’ 

 Br[u]der ‘brother’ br[y]der+lich ‘brotherly’ 

 v[ɔ]ll ‘full’ v[œ]ll+ig ‘fully’ 

 

o Other suffixes, even those which appear to be very similar on the surface, do not 

trigger such fronting: 
 

(24) M[o]de ‘fashion’ m[o]d+isch ‘fashionable’ 

 R[u]he ‘silence’ r[u]h+ig ‘quiet’ 

 d[ɔ]rt ‘there’ d[ɔ]rt+ig ‘of that place’ 

 

o Roca and Johnson (2000:161-3) suggest that what is special about the suffixes 

-lich and -ig in (23) is that they carry a floating [front] feature, as represented here 

for tödlich ‘deadly’: 

 

(25)                [front] [front] 

                                     

        t[o]d      +      l[i]ch 

                     [front][front] 

  →                                 

              t[ø]d     +      l[i]ch 

 

 Vowel fronting is also used to indicate the plural form of many nouns in German, e.g. (26). 

The umlaut diacritic (¨) indicates fronting ([front]) in a vowel in German orthography.  
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(26) Singular Plural  

 Garten Gärten ‘garden(s)’ 

 Vogel Vögel ‘bird(s)’ 

 Vater Väter ‘father(s)’ 

 Mutter Mütter ‘mother(s)’ 

 Bruder Brüder ‘brother(s)’ 

 Tochter Töchter ‘daughter(s)’ 

 Kloster Klöster ‘cloister(s)’ 

 

 Here, too, it is suggested that a floating [front] feature, which represents the plural, is 

added to the specification of noun vowels (Roca & Johnson 2000; Wiese 2000). 

 

(27)                        [front](plural) 

                                 

           G[ɑ]rten 

                     [front] 

  →                  

           G[æ]rten 

 

 Finally, vowel fronting is also used to indicate the subjunctive form of many verbs, e.g.: 

 

(28) Past Indic. Past Subj.  

 h[ɑ]tte h[æ]tte ‘have’ 

 br[ɑ]chte br[æ]chte ‘bring’ 

 w[u]βte w[y]βte ‘know’ 

 

 Roca and Johnson (2000:164-5) go so far as to analyse English irregular plural forms such 

as geese and teeth in the same way: a floating [front] plural marker is added to the 

specification of the vowels in goose and tooth, respectively. (Note that the [round] 

specification of these vowels is assumed to be lost simultaneously, since English disallows 

the combination [front, round] in vowels, i.e. *[y].) 

 

Assimilation 

 

 The feature [front] can spread regressively. This happens in Polish, where [front] spreads 

from [i] onto a preceding consonant which consequenly becomes palatalized. 
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(29) Polish (Rubach 1984; Gussmann 2002) 

 pisk [pʲisk] ‘scream’ 

 ring [rʲink] ‘ring’ 

 kino [kʲino] ‘cinema’ 

 brat i siostra [bratʲiɕɔstra] ‘brother and sister’ 

 chłop idzie [xwɔpʲidʑe] ‘the farmer walks’ 

  

 A similar but more complex assimilation occurs in Acadian French (Hume 1994).  

 

 The consonants affected in this case are /k, g/. As illustrated in (35), [kʲ, gʲ] and [ʧ, ʤ] are 

found only before front vowels and glides, whereas [k, g] are found elsewhere: at the end 

of words (e.g., [sark] ‘circle’), before consonants (e.g., [griʃe] ‘ruffled’), and before 

(nonfront) vowels (e.g., [kʊt] ‘cost’). 

 

 The change from /k, g/ to [kʲ, gʲ] is the same as palatalization in Polish. 

 

 The variable change to [ʧ, ʤ] (coronalization) is really a change from [dorsal, front] to 

[coronal, posterior, laminal, strident], a switch which is rather common across languages. 

 

(30) Acadian French 

a. [kø] ~ [kʲø] ~ [ʧø]  ‘tail’ b. [ka] ‘case’ 

 [kɥir] ~ [kʲɥir] ~ [ʧɥir] ‘leather/to cook’  [kʊt] ‘cost’ 

 [okɛ ] ~ [okʲɛ ] ~ [oʧɛ ] ‘no, not any’  [kote] ‘side’ 

 [ki] ~ [kʲi] ~ [ʧi] ‘who’  [gar] ‘station’ 

 [kɛ] ~ [kʲɛ] ~ [ʧɛ] ‘quay’  [gʊt] ‘drop (N.)’ 

 [kœr] ~ [kʲœr] ~ [ʧœr] ‘heart’    

 [sarkœj] ~ [sarkʲœj] ~ [sarʧœj] ‘coffin’    

 [gɛte] ~ [gʲɛte] ~ [ʤɛte] ‘to watch for’    

 [gœl] ~ [gʲœl] ~ [ʤœl] ‘mouth’    

 

 Vaux (1999) reports a pattern of consonant harmony involving [front] in Karaim, a 

Turkic language spoken in Lithuania. [front] spreads from consonants in the stem to 

consonants in affixes, such that all consonants in the word become palatalized. 
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 For example, the plural suffix is [lʲɑrʲ] after stems with palatalized consonants, and 

[lɑr] otherwise; the ablative suffix is [dʲɑnʲ] after stems with palatalized consonants, 

and [dɑn] otherwise. Compare kuŋ-lɑr-dɑn ‘servant-PL-ABL’ vs. kʲunʲ-lʲɑrʲ-dʲɑnʲ ‘day-PL-

ABL’. 

     

 (31) stem ablative  

 a. suv suv-dɑn ‘water’ 

  tɑʃ tɑʃ-tɑn ‘stone’ 

 b. kʲunʲ kʲunʲ-dʲɑnʲ ‘day’ 

  mʲenʲ mʲenʲ-dʲɑnʲ ‘I’ 

  kʲopʲ kʲopʲ-tʲɑnʲ ‘very’ 

 

 This pattern is peculiar because [front] spreads across intervening non-[front] vowels, 

yet these remain unaffected by the harmony process. A full analysis of this pattern is 

now available in Nevins and Vaux (2003). 

 

 In contrast to consonant harmony, vowel harmony with [front] is common. Vowels in 

classical Mongolian words are all [front], e.g. (32a), or all non-[front], e.g. (32b) 

(Poppe 1970; Steriade 1979; Goldsmith 1985; Svantesson 1985). 

 

(32) a. [k ø t e l b y r i]   ‘instruction’ b.   [u ɣ u t ɑ]  ‘bag’ 

 

 The distinction between central and back vowels is important in phonetics but not in 

phonology, e.g. [ɨ] and [ɯ] have the same phonological features, and so do, say, [ɞ] and [ɔ]. 

 

 Note that the IPA classifies [a] as a front vowel, which can contrast with nonfront [ɑ]. For 

example: 

 

o Canadian English (Clarke et al. 1995; Boberg 2004; 2010) 
 

 [kat] ‘cat’ vs. [kɑt] ‘cot’ 

 [sak] ‘sack’ vs. [sɑk] ‘sock’ 

 [pap] ‘pap’ vs. [pɑp] ‘pop’ 

 etc.  

 

o Canadian French (Walker 1984) 
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 [pat] ‘paw’ vs. [pɑt] ‘pasta’ 

 [taʃ] ‘spot’ vs. [tɑʃ] ‘task’ 

 [mal] ‘box’ vs. [mɑl] ‘male’ 

 [la] ‘the’ (fem.) vs. [lɑ] ‘there’ 

 etc.  

 

o Persian (Rohany Rahbar 2009) 
 

 [zar] ‘gold’ vs. [zɑr] ‘deplorable’ 

 [sar] ‘head’ vs. [sɑr] ‘starling’ 

 [ʃar] ‘evil’ vs. [ʃɑr] ‘flux’ 

 [far] ‘magnificence’ vs. [fɑr] ‘lighthouse’ 

 [kar] ‘deaf’ vs. [kɑr] ‘work’ 

 

o Tsuut’ina (Starlight & Donovan 2010) 
 

 [mītà] ‘its horns’ vs. [mītɑ̀] ‘its end/top’  

 [sī.tʃʰá] ‘my stomach’ vs. [sī.tʃʰɑ ] ‘my rain’ 

 [más] ‘knife’ vs. [mɑ̀s] ‘gambling’ 

 etc. 

 But [a] can also be nonfront. 

 

o In many Northern cities of the U.S., including Syracuse, Rochester, Buffalo, Detroit, 

and Chicago, front [ɛ͡ə] is opposed to nonfront [a] (Labov et al. 2006). 

 

 E.g., [kɛ͡ət] ‘cat’ vs. [kat] ‘cot’; [sɛ͡ək] ‘sack’ vs. [sak] ‘sock’; [pɛ͡əp] ‘pap’ vs. 

[pap] ‘pop’, etc.  (Compare Canadian English above.) 

  

o Latvian, too, distinguishes front [ ,   ] from nonfront [a, a ] in stressed positions 

(Bond 1994). 

 

X-ray evidence for ambiguity of [front]/[nonfront] feature with /a/:  (Wikipedia) 
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 The ambiguity of [a] is evident from [front] dissimilation in Ainu, an almost-extinct 

linguistic isolate of northern Japan (Ito 1984; Archangeli & Pulleyblank 1994). 

 

o The transitivizing suffix is [-i] after back vowels, and [-u] after [front] vowels. 
 

(33) Transitivizing suffix in Ainu: -i ~ -u 

-i [hu.mi] ‘to chop up’ [mu.si] ‘to choke’ 

 [po.ki] ‘to lower’ [ho.pi] ‘to leave behind’ 

 [u.si] ‘to attach sth. to sth.’   

-u [pi.ru] ‘to wipe’ [ki.ru] ‘to alter/turn sth.’ 

 [ke.tu] ‘to rub’ [re.ku] ‘to ring’ 

 [pe.tu] ‘to cut/tear sth. finely’   

 

o This is an instance of [front] dissimilation. 
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o Interestingly, in some roots, [a] patterns as a [front] vowel, taking -u, while in other 

roots [a] patterns as nonfront, taking -i. 

 
 

(34) Transitivizing suffix in Ainu: -i ~ -u 

   -u [ra.mu] ‘to think’ [ra.pu] ‘to flutter’ 

    [sat.sa.tu] ‘to dry sth. well’ (red.) [ja.ku] ‘to crush’ 

    [ka.mu] ‘to cover’ [sa.nu] ‘to put it out’ 

   -i [ka.ri] ‘to rotate’ [sa.ri] ‘to look back’ 

    [a.si] ‘to stand up’ (tr.) [tsa.ri] ‘to scatter sth.’ 

 

 [a] also patterns as nonfront in changes affecting [k, g] in Acadian French (Hume 1994).  

 

o [kʲ, gʲ] and [ʧ, ʤ] are found only before front vowels and glides, whereas [k, g] are 

found elsewhere: at the end of words (e.g., [sark] ‘circle’), before consonants (e.g., 

[griʃe] ‘ruffled’), and before (nonfront) vowels (e.g., [kʊt] ‘cost’). 
 

 

(35) Acadian French 

a. [kø] ~ [kʲø] ~ [ʧø]  ‘tail’ b. [ka] ‘case’ 

 [kɥir] ~ [kʲɥir] ~ [ʧɥir] ‘leather/to cook’  [kʊt] ‘cost’ 

 [okɛ ] ~ [okʲɛ ] ~ [oʧɛ ] ‘no, not any’  [kote] ‘side’ 

 [ki] ~ [kʲi] ~ [ʧi] ‘who’  [gar] ‘station’ 

 [kɛ] ~ [kʲɛ] ~ [ʧɛ] ‘quay’  [gʊt] ‘drop (N.)’ 

 [kœr] ~ [kʲœr] ~ [ʧœr] ‘heart’    

 [sarkœj] ~ [sarkʲœj] ~ [sarʧœj] ‘coffin’    

 [gɛte] ~ [gʲɛte] ~ [ʤɛte] ‘to watch for’    

 [gœl] ~ [gʲœl] ~ [ʤœl] ‘mouth’    

 

o The variable change to [ʧ, ʤ] (coronalization) is really a change from [dorsal, 

front] to [coronal, posterior, laminal, strident], a form of assibilation which is rather 

common across languages. 

 

o Crucially, [a] behaves as nonfront —it does not cause palatalization [kʲ, gʲ] or 

coronalization/assibilation [tʃ, dʒ]. 
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 In contrast: “Palatalisation of the velars ⁄k, g⁄ in Gallo-Romance applied not just before the 

usual front vowels ⁄i, e, ɛ⁄ but also, famously, before the low vowel ⁄a⁄.” (Buckley 

2009:31) 
 

o In the late 5th or early 6th century, Gallo-Romance [k, g] changed to Old French [tʃ, 

dʒ] when followed by [i, e, ɛ], e.g. 
 

 skerpa > [ɛs.tʃɛr.pə] ‘scarf’ (écharpe) 

 skîna > [ɛs.tʃi.nə] ‘spine’ (échine) 

 kip(f)e > [tʃi.pə] ‘rag’ (chiffe) 

 rekînan > [rə.tʃiŋ.j r] ‘to grimace, balk’ (rechigner) 

 meskin > [mɛs.tʃin] ‘a youth’ (meschin) 

 sakkettu > [sa.tʃɛt] ‘small bag’ (sachet) 

 

o Crucially, Gallo-Romance [k, g] changed to Old French [tʃ, dʒ] also preceding [a], 

e.g.: 
 

 CÁR.RU > [tʃar] ‘cart, wagon’ 

 CÁM.PU > [tʃamp] ‘field’ 

 CAR.BO ́ .NE >  [tʃar.bɔn] ‘coal’ 

 CAN.TA ́ .RE > [tʃan.t r] ‘to sing’ 

 GÁM.BA > [dʒam.bə] ‘leg’ 

 GÁL.BI.NU > [dʒal.nə] ‘yellow’ 

 CA.BÁL.LU > [tʃa.val] > [tʃə.val] ‘horse’ 

 CA.NU ́ .RA > [tʃa.nu.rə] > [tʃə.nu.rə] ‘gray hair’ 

 GAL.LI ́.NA > [dʒa.li.nə] > [dʒə.li.nə] ‘hen’ 

 VÁC.CA > [va.tʃa] > [va.tʃə] ‘cow’ 

 BÚC.CA > [bo.tʃa] > [bo.tʃə] ‘mouth’ 

 LÁR.GA > [lar.dʒa] > [lar.dʒə] ‘broad (f.)’ 
 

Assimilation 
 

 Vaux (1999) reports a pattern of consonant harmony involving [front] in Karaim, a Turkic 

language spoken in Lithuania. [front] spreads from consonants in the stem to consonants 

in affixes, such that all consonants in the word become palatalized. 
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o For example, the plural suffix is [lʲɑrʲ] after stems with palatalized consonants, and 

[lɑr] otherwise; the ablative suffix is [dʲɑnʲ] after stems with palatalized 

consonants, and [dɑn] otherwise. 
 

o Compare kuŋ-lɑr-dɑn ‘servant-PL-ABL’ vs. kʲunʲ-lʲɑrʲ-dʲɑnʲ ‘day-PL-ABL’. 
 

 (36) stem ablative  

 a. suv suv-dɑn ‘water’ 

  tɑʃ tɑʃ-tɑn ‘stone’ 

 b. kʲunʲ kʲunʲ-dʲɑnʲ ‘day’ 

  mʲenʲ mʲenʲ-dʲɑnʲ ‘I’ 

  kʲopʲ kʲopʲ-tʲɑnʲ ‘very’ 
 

o This pattern is peculiar because [front] spreads across intervening nonfront 

vowels, yet these remain unaffected by the harmony process. 
 

(37) Progressive assimilation of [front] in Karaim 

  onset/coda  onset/coda  onset/coda  onset/coda 

  ...  →  ...  

 [front]    [front]  [front] 

 

 Irish, which also abounds in palatalized consonants, demonstrates that [dorsal] can 

assimilate separately from [front] (de Bhaldraithe 1945:§260; Ní Chiosáin 1994:95-6): 
 

o a coda [coronal, nasal] optionally assimilates to the [dorsal] specification of 

following onset, regardless of whether either the source or the target of 

assimilation is palatalized or not:58 
 

(38)  Irish (Ní Chiosáin & Padgett 1993:7) 

    a. [dʲekʲ.hʲinʲ] ‘I would see’ 

     [dʲekʲ.hʲiŋʲ gan e ] ‘I would see without it’ 

    b. [dʲi .lǝn] ‘a diary’ 

     [dʲi .lǝŋ gʲi vʲ.rʲi] ‘a winter’s diary’ 

 

                                                           
58 Non-palatalized consonants are phonetically velarized in Irish, particularly when adjacent to front 

vowels (Ní Chiosáin & Padgett 2001). 
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o Here the articulator feature [dorsal] spreads from a consonant to a preceding 

[coronal, nasal], independently of the specification for [front] in either the source 

or the target (Halle et al. 2000:421-3, 434-9). 

 

 In classical Mongolian, a word’s vowels are all [front] or all nonfront (Poppe 1970; 

Steriade 1979; Goldsmith 1985; Svantesson 1985). 
 

(39) [front]: [k ø t e l b y r i]  

‘instruction’ 

nonfront: [u ɣ u t ɑ] 

‘bag’ 

 

 In Turkish, not all stem vowels agree in [front], but suffix vowels alternate in [front] 

depending on the [front] specification of the stem vowels (Lees 1961; Ringen 1980; Yavaş 

1980; Kardestuncer 1983; Roca & Johnson 2000). 

 

(40) Turkish (Goldsmith 1990:304) 

  Nom. sg. Gen. sg. Nom. pl. Gen. pl. 

 ‘rope’ ip ip-in ip-ler ip-ler-in 

 ‘hand’ el el-in el-ler el-ler-in 

 ‘girl’ kɨz kɨz-ɨn kɨz-lɑr kɨz-lɑr-ɨn 

 ‘stalk’ sɑp sɑp-ɨn sɑp-lɑr sɑp-lɑr-ɨn 

 ‘container’ kɑp kɑb-ɨn kɑp-lɑr kɑp-lɑr-ɨn 

 

 Similarly in Hungarian, suffix vowels generally agree with the [front] specification of root 

vowels (Ringen 1988; Ringen & Kontra 1989; Ringen & Vago 1998). 

 

(41) Hungarian ‘to’ ‘from’ 

 ørøm ‘joy’ ørøm-næk ørøm-tø l 

 idø  ‘time’ idø -næk idø -tø l 

 tømeg ‘crowd’ tømeg-næk tømeg-tø l 

 vi z ‘water’ vi z-næk vi z-tø l 

 ke ʃ ‘knife’ ke ʃ-næk ke ʃ-tø l 

 hɑ z ‘house’ hɑ z-nɑk hɑ z-to l 

 vɑros ‘city’ vɑros-nɑk vɑros-to l 

 mo kus ‘squirrel’ mo kus-nɑk mo kus-to l 
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 (42) Progressive assimilation/harmony of [front] in Turkish and Hungarian 

 *  nucleus ... nucleus * nucleus ... nucleus 

         

  [front]      [front] 

   ↓    ↓  

  nucleus ... nucleus  nucleus ... nucleus 

        = 

  [front]  [front]    [front] 

         

MRI of tongue movement http://www.youtube.com/watch?v=uTOhDqhCKQs&feature=fvwrel  

[HIGH] & [LOW] 

 

 Chomsky and Halle (1968:304-5) define [high] and [low] as follows: 
 

High sounds are produced by raising the body of the tongue above the level that it occupies 

in the neutral position; nonhigh sounds are produced without such a raising of the tongue 

body. …  
 

Low sounds are produced by lowering the body of the tongue below the level that it occupies 

in the neutral position; nonlow sounds are produced without such a lowering of the body of 

the tongue. 

 

 These features make a three-way height distinction in vowels (syllable nuclei): 

[high] [low] “mid” 

  

 

neither 

[high] 

nor 

[low] 

 

 

http://www.youtube.com/watch?v=uTOhDqhCKQs&feature=fvwrel
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TowerofBabelFish.com tutorial on vowels:  

http://www.youtube.com/watch?NR=1&v=eeaghqkLRi8&feature=endscreen 

Tongue height in vowel production: (Wikipedia) 

 

http://www.youtube.com/watch?NR=1&v=eeaghqkLRi8&feature=endscreen
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 In Latvian the accusative singular marker appears to be just the feature [high]. 

 

o At the end of singular accusative forms, a nonhigh vowel is raised to its high 

counterpart, e.g., nonhigh front [e] is raised to high front [i], and nonhigh nonfront 

[a] is raised to high nonfront [u], e.g. (43a). 

 

o Naturally, when the stem-final vowel is already high, no raising is observed in the 

singular accusative, e.g. (43b). 
 

(43) Latvian (Archangeli 1984) 

   sg. loc. sg. dat. sg. acc.  

  a. ma te  ma te-j ma ti ‘mother’ (fem.) 

   ma sa  ma sa-j ma su ‘sister’ (fem.) 

   zirga  zirga-m zirgu ‘horse’ (masc.) 

  b. zivi  zivi-j zivi ‘fish’ (fem.) 

   gulbi  gulbi-m gulbi ‘swan’ (masc.) 

   tirgu  tirgu-m tirgu ‘market’ (masc.) 

 

 In consonant sounds, [high] distinguishes between two types of [dorsal] sounds: velars 

versus uvulars (Chomsky & Halle 1968:304-5; Li 1996:286ff., 306ff.; Zetterstrand 1998; 

Vaux 1999b; Halle et al. 2000:426-7). 
 

[dorsal, high] Velars, e.g., k, ŋk, g, ŋg, kh, k̓, gɦ, g̰, ɠ, ɠ , kʷ, ŋkʷ, gʷ, ŋgʷ, kʷh, k̓ʷ, gʷɦ, g̰ʷ, ɠʷ, 

ɠ ̥ʷ, kʷʕ, ŋkʷʕ, gʷʕ, ŋgʷʕ, k̓ʷʕ, g̰ʷʕ, ɠʷʕ, ɠ ̥ʷʕ, kʲ, ŋkʲ, gʲ, ŋgʲ, kʲh, k̓ʲ, gʲɦ, g̰ʲ, ɠʲ, ɠ ʲ, kʕ, 
ŋkʕ, gʕ, ŋgʕ, k̓ʕ, gʕɦ, g̰ʕ, ɠʕ, ɠ ʕ, kx, gɣ, kxh, k̓x, kʘx, k͡ʟ̝ , ŋk͡ʟ̝ , g͡ʟ̝, ŋg͡ʟ̝, k͡ʟ̝ h, k͡ʟ̝ ’, g͡ʟ̝ɦ, g̰ʟ̝, 

k͡ʟ̝ ʷ, ŋk͡ʟ̝ ʷ, g͡ʟ̝ʷ, ŋg͡ʟ̝ʷ, k͡ʟ̝ ʷʰ, k͡ʟ̝ ʷ’, g͡ʟ̝ʷɦ, g̰ʟ̝ʷ, ʟ̝ , ʟ̝, x, ɣ, ɣ , xh, x̓, xʷ, ɣʷ, ɣ ʷ, xʷh, 

x̓ʷ, xʲ, ɣʲ, ɣ ʲ, xʲh, x̓ʲ, ŋ, ŋ , ŋ̰, ŋʷ, ŋ ʷ, ŋ̰ʷ, ŋʲ, ŋʕ, ʟ, ʟ , ʟ̥, ʟ̰, ʟʷ, ʟ ʷ, ʟ̥ʷ, ʟ̰ʷ, etc. 

[dorsal] Uvulars, e.g., q, ɴq, ɢ, ɴɢ, qh, q̓, ɢɦ, ɢ̰, ʛ, qʷ, ɴqʷ, ɢʷ, ɴɢʷ, qʷh, q̓ʷ, ɢʷɦ, ɢ̰ʷ, ʛʷ, 

χ, ʁ̝, ʁ̝ , χh, χ̓, χʷ, ʁ̝ʷ, ʁ̝ ʷ, χʷh, χ̓ʷ, ɴ, ɴ̥, ɴ̰, ɴʷ, ɴ̥ʷ, ɴ̰ʷ, ʀ, ʀʷ, ʁ, ʁʷ, etc. 

 

o This distinction is illustrated in the following Oowekyala (Howe 2000) minimal 

pairs:59 

                                                           
59 Closely-related Heiltsuk provides a nice minimal pair: [k’ə.ját] ‘poor’ vs. [q’ə.ját] ‘rich’ (Rath 1981). 
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(44) Oowekyala velars vs. uvulars 

a. [ka.pə.la] ‘lifting a lid, blanket, etc.’ 

 [qa.pə.la] ‘rising and coming towards one (said of steam, haze, smell), steam, smell, air’ 

b. [ki.χa] ‘to use a saw’ 

 [qi.χa] ‘to fade (color)’ 

c. [gə.na.la] ‘getting more (money), adding to what one already has’ 

 [ɢə.na.la] ‘carrying on the arm; tug-of-war played on fourth night of the Dləw’əx̌a Dances’ 

d. [k’.ɬa] ‘to move (brush, sweep, shake) particles from a surface’ 

 [q’.ɬa] ‘to lift, pick up, hold, carry a person (esp. a baby)’ 

 

 A revealing pattern of assimilation is found in Sibe (Li 1996:286ff., 306ff.; Vaux 1999a). 

 

o This Tungusic language distinguishes [high] /i, y, ɨ, u/ from nonhigh /ɛ, ø, ɑ, ɔ/.  

 

o Velar onsets [k, x] change to uvular [q, χ] (respectively) when preceded anywhere in 

the word by a nonhigh vowel, as the following suffixal alternations illustrate. 

(These examples also illustrate [round] harmony.) 

 

(45) Sibe (Li 1996; Vaux 1999a) 

a. Diminutive suffix    

 [ɨl.dɨ(n).kɨn] ‘bright’ vs. [su.lɑ.qɨn] ‘loose’ 

 [u.lu.kun] ‘soft’  [ʥɑ.lu.qun] ‘full’ 

 [mu.xu.li(n).kɨn]   [ɑ.ʥi(g).qɨn] ‘small’ 

    [gøl.mi(n).qɨn] ‘long’ 

b. Non-self perceived past tense    

 [i.ɕi.xɨ] ‘to be enough’ vs. [fɔn.ʥi.χɨ] ‘to ask’ 

 [tɨ.xɨ] ‘to sit’  [ty.kɛ.χɨ] ‘to watch’ 

 [ty.ry.xu] ‘to rent’  [ø.mi.χɨ] ‘to drink’ 

    [bɔ.du.χu] ‘to consider’ 

    [lɑv.du.χu] ‘to become more’ 
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o In other words, Sibe avoids a [high] onset after a non-high nucleus: 
 

 

  Nucleus  Onset  Nucleus  Onset 

   ...  →  ...        ∕∕ 

  ([low])  [dorsal]  *[high]  ([low])  [dorsal][high] 

         

 

 In many other languages, it is uvular consonants which cause lowering in high vowels. 

 

o For instance, in Ayacucho Quechua “/u/ and /i/ are replaced by /o/ and /e/ 

respectively before /q/” (Parker 1969:20). 

 

o In other words, [high] nuclei are avoided before nonhigh [χ]:60 
 

  Nucleus Onset/Coda  Nucleus Onset/Coda 

    → =  

  *[high] [dorsal]  [high] [dorsal] 

 

Pharyngeals 

 

 [low] plays no obvious role in consonant sounds. However, Rood (1975:329-33) suggests 

that pharyngeals [ħ, ʕ] are uniquely distinguished (especially from laryngeals [h, ʔ]) by this 

feature. 

 

o This proposal sits well with a common assumption that the low vowels and 

pharyngeal approximants are in a vowel-to-consonant relationship (see, e.g., 

Gardiner 1969 on Ancient Egyptian; Lowenstamm & Prunet 1986 on Tigrinya; 

Ladefoged & Maddieson 1996:323; Pulleyblank 1996 on Old Chinese). 

 

o  

                                                           
60 [χ] is used rather than [q], except after [n], where it is optionally realized as [q] (Parker 1969:19). 
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o Pharyngeals may be fricatives [ħ, ʕ] (e.g., Ladefoged & Maddieson 1996) or else 

glides/approximants [ħ̞, ʕ̞] (e.g., Laufer 1996; Halle et al. 2000). 

 

o Pharyngeals are famously found in the Middle East and North Africa (e.g., Semitic,61 

Berber, Cushitic), but also in other areas, such as Caucasia (e.g., North Caucasian) 

and the North American Northwest (e.g., Interior Salish, South Wakashan, Haida). 

 

o Pharyngeals are illustrated in the following words from Stoney (a.k.a. Ĩyãħé 

Nakoda; Siouan), as spoken in Morley, near Calgary (Convery 1997:47): 
 

  (46) [bó.ʕa ] ‘blow’ [ħo.ʕa  ] ‘fish’ 

   [ʕi] ‘brown’ [ga.ħní.ʕa] ‘choose’ 

   [a .ʕán] ‘on top’ [ħno] ‘growling’ 

   [na.ʕé] ‘stomach’ [ĩ.já.ħe] ‘mountain’ 

 

o Stoney [ħ, ʕ] developed historically from velar fricatives [x, ɣ] (Shaw 

1980:21): 
 

 [fricative, dorsal, high] > [fricative, low] 
 

 “[T]here is a common sound change of uvulars to pharyngeals” (Blevins 2004:198), as 

seen 

 

o “in every branch of Semitic” (ibid.) 

 

o in Haida (Eastman & Aoki 1978) 

 

o in South Wakashan (Jacobsen 1969): 

 

Uvular fricatives [χ, χʷ] have changed to a voiceless pharyngeal [ħ] in 

Nootka-Nuuchahnulth (47a), and the glottalized uvulars [q’, qʷ’] have 

changed to a pharyngealized epiglottal stop [ʡ͡ʕ̰] in both Nootka-

Nuuchahnulth and Ditidaht (47b), but not in Makah. 

 

                                                           
61 E.g., Hebrew: http://www.phonetics.ucla.edu/appendix/languages/hebrew/hebrew.html 

http://www.phonetics.ucla.edu/appendix/languages/hebrew/hebrew.html
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 (47) Uvular-to-pharyngeal changes in South Wakashan (Jacobsen 1969) 

 Proto-South 

Wakashan 

Nootka-

Nuuchahnulth 

 

Ditidaht 

 

Makah 

 

a. [χa.mup] [ħa.mup] [χa.bup] [χa.bup] ‘knowing’ 

 [χupt-] [ħup.ta ] [χu .bi.t’ad] [χu .bi.t’ad] ‘snoring’ 

 [ʧ’i.χʷat-] [ʧ’i.ħa.ta] [ʧ’i.χʷatʃ.tɬ] [ʧ’i.χʷa.tʃitɬ] ‘to be scared’ 

b. [q’a.pa k] [ʡ͡ʕ̰a.pa k] [ʡ͡ʕ̰a.pa k] [q’.pa k] ‘willing’ 

 [qʷ’i.ʧa k] [ʡ͡ʕ̰i.ʧa k] [ʡ͡ʕ̰i.ʧa k] [qʷ’i.ʧa k] ‘rotten’ 

 [mi.q’a t] [mi.ʡ͡ʕ̰a t] [bi. ʡ͡ʕ̰a t] [bi.q’a t] ‘sockeye salmon’ 

 [q’i.χak] [ʡ͡ʕ̰i.ħak] [ʡ͡ʕ̰a.χak] [q’i.χak] ‘to cry, howl’ 

 

 Nuuchahnulth:  [fricative, dorsal] > [fricative, low] 
 

 Nuuchahnulth, Ditidaht:  [stop, dorsal, glottalized] > [stop, low, glottalized]62 

 

 Videos of the voiceless pharyngeal and pharyngealized epiglottal stop of 

Nuuchahnulth: 

http://web.uvic.ca/ling/research/phonetics/ICPhS/epiglottal_stop/pages/

page10.htm 
 

 

 On Rood’s (1975:329ff.) proposal that pharyngeals are [low], the great rarity of these 

sounds is explained by the great markedness of [low] in the margin of a syllable, as 

opposed to the unmarked use of this feature in a vowel, in syllable peak position. 

 

Vowel harmony 
 

 

 Many Bantu languages show a type of vowel harmony which involves [high]. The examples 

in (48)−(51) are from Shona, a Southern Bantu language (Beckman 1998). 

 

o As shown, a suffix vowel which is otherwise [high] i (see (a) examples) becomes 

nonhigh e when it is preceded by a non-[high] non-[low] vowel in the stem (see (b) 

examples). 
 

                                                           
62 Plain uvular stops /q, qʷ/ have remained intact. Compare, e.g., North Wakashan Oowekyala naq- ‘drink’ 

and South Wakashan Nootka-Nuuchahnulth naq- ‘ibid.’ 

http://web.uvic.ca/ling/research/phonetics/ICPhS/epiglottal_stop/pages/page10.htm
http://web.uvic.ca/ling/research/phonetics/ICPhS/epiglottal_stop/pages/page10.htm
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(48) ‘Applicative’ -ira ~ -era 

a. fat-a ‘hold’ fat-ir-a ‘hold for’ 

 vav-a ‘itch’ vav-ir-a ‘itch at’ 

 pofomaʣ-a ‘blind’ pofomaʣ-ir-a ‘blind for’ 

 ip-a ‘be evil’ ip-ir-a ‘be evil for’ 

 svetuk-a ‘jump’ svetuk-ir-a ‘jump in’ 

b. per-a ‘end’ per-er-a ‘end in’ 

 tsvet-a ‘stick’ tsvet-er-a ‘stick to’ 

 son-a ‘sew’ son-er-a ‘sew for’ 

 pon-a ‘give birth’ pon-er-a ‘give birth at’ 
 

(49) ‘Neuter’ suffix -ik- ~ -ek- 

a. taris-a ‘look at’ taris-ik-a ‘easy to look at’ 

 kwir-a ‘climb’ kwir-ik-a ‘easy to climb’ 

 b͡vis-a ‘remove’ b͡vis-ik-a ‘be easily removed’ 

b. gon-a ‘be able’ gon-ek-a ‘be feasible’ 

 vereŋg-a ‘count’ vereŋg-ek-a ‘be numerable’ 

 ʧeŋget-a ‘keep’ ʧeŋget-ek-a ‘get kept’ 
 

(50) ‘Perfective’ suffix -irir- ~ -erer- 

a. pind-a ‘pass’ pind-irir-a ‘to pass right through’ 

 ɓuɗ-a ‘come out’ ɓuɗ-irir-a ‘to come out well’ 

b. pot-a ‘go round’ pot-erer-a ‘go right round’ 

 ʧek-a ‘cut’ ʧek-erer-a ‘cut up small’ 

 sek-a ‘laugh’ sek-erer-a ‘laugh on and on’ 
 

(51) ‘Causative’ suffix -is- ~ -es- 

a. ʃamb-a ‘wash’ ʃamb-is-a ‘make wash’ 

 pamh-a ‘do again’ pamh-is-a ‘make do again’ 

 ʧejam-a ‘be twisted’ ʧejam-is-a ‘make be twisted’ 

 b͡vum-a ‘agree’ b͡vum-is-a ‘make agree’ 

b. tond-a ‘face’ tond-es-a ‘make to face’ 

 ʃoŋg-a ‘adorn self’ ʃoŋg-es-a ‘make adorn’ 

 om-a ‘be dry’ om-es-a ‘cause to get dry’ 

 



TONGUE BK/RT ≝ {[DOR], [FR], [HI], [LO], [RTR]} 

Page 146 

o This assimilation pattern causes alternations in nonfront vowels as well.  

 

o For instance, the ‘reversive’ suffix alternates between -ur- and -or-. 
 

 E.g., naman-ur-a ‘unstick’ vs. monon-or-a ‘uncoil’. 

 

o The fact that mid vowels (e, o), but not the [low] vowel a,  trigger height 

assimilation needs to be worked into the rule, however it is formulated. 
 

(52) Progressive assimilation/harmony of [high] in Shona 

          

  *  nucleus ... nucleus →  nucleus ... nucleus 

          

   

 

   

 

 [high] 

          

  * nucleus ... nucleus → nucleus ... nucleus 

         = 

     [high]    [high] 

 

 [low] harmony can be illustrated with so-called “sound 

symbolic words” in Korean (Sohn 1987). 

 

o Within sound-symbolic words, vowels are normally 

all [low], or else all nonlow, as shown in (53). 

 

(53) Korean sound symbolic words          

 [low] nonlow   [low] nonlow  

 k̓ɑŋcɒŋ k̓əŋcuŋ ‘skipping’  p̓æcɒk p̓icuk ‘protruding’ 

 cʰɑls̓ɑk cʰəls̓ək ‘lapping’  cælkɑŋ cilkəŋ ‘chewing’ 

 pɑnc̓ɑk pənc̓ək ‘flashing’  tɑlkɑkɑk təlkəkək ‘rattling’ 

 k̓ɒlk̓ɑk k̓ulk̓ək ‘swallowing’  cɒmɒllɑk cumullek ‘kneading’ 

 sɒktɑ̓k suktə̓k ‘whispering’  cæcɑl cicəl ‘chattering’ 

 ɑllɒk əlluk ‘molted’  cʰɒllɑŋ cʰulləŋ ‘splashing’ 
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o In a related pattern, the infinitival suffix is [low] a if the verb vowel is [low] (æ, ɑ, 

ɒ), and nonlow ə if the verb vowel is nonlow (ə, e, i, u, ɨ), as shown in (54). 
 

(54) Korean infinitives 

   [low] nonlow 

   cɑp-ɑ ‘grasp’ mək-ə ‘eat’ 

   nɒk-ɑ ‘melt’ cuk-ə ‘die’ 

     me-ə ‘carry’ 

     ki-ə ‘crawl’ 

     nɨc-ə ‘be late’ 

 

o These patterns point to a process of [low] assimilation/harmony: 
 

(55) Progressive assimilation of [low] in Korean sound-symbolic words 

  *  nucleus ... nucleus * nucleus ... nucleus 

          

   [low]      [low] 

    ↓    ↓  

   nucleus ... nucleus  nucleus ... nucleus 

         = 

   [low]  [low]    [low] 

 

[RETRACTED TONGUE ROOT] 

Consonants 

 

 The feature [rtr] describes a retracted tongue root in certain consonants known as 

“emphatics”. 

 

o The IPA diacritic   ̙ indicates a ‘retracted tongue root’ [rtr], in a sound: t̙, s̙, etc. 
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o Emphatics involve secondary dorso-

pharyngealization, i.e. retraction of the body 

and root of the tongue into the pharynx. 

 

o Accordingly, many prefer to use the diacritic 

ˁ for emphatics: tˁ, sˁ, etc. 

 

o Emphatics are famously found in most 

Arabic dialects, e.g., Qatari Arabic sad ‘to 

prevail’ vs. s̙ad (name of the letter) 

(Ladefoged & Maddieson 1996:365). 

 

 X-ray tracings by Ghazeli (1977) =>  
 

(56) Emphatic contrasts in Arabic (Syrian dialect) 

 [t̙i n] ‘mud’                                         cf. [ti n]  ‘figs’  

 [d̙al]  ‘he stayed’  [dal]  ‘he pointed’  

 [s̙u s̙]  ‘chick’  [su s]  ‘licorice’  

 [ʔat̙ al]  ‘he gathered’  [ʔat al]  ‘he massacred’  

 [mad̙ a] ‘he wasted’  [mad a]  ‘table cloth’  

 [ð̙abat̙] ‘he perfected’  [zat]  ‘he threw’  

 [nað̙ omli̙] ‘he organized neatly’  [baz aʔ] ‘he spat hard’  

 [r̙a s̙i]  ‘my head’  [ra s̙i] ‘he’s anchored’  

 [har̙ ab] ‘he fought’  [far ad] ‘he separated’  

 [t̙al̙] ‘he peeped’  [tal]  ‘hill’  

 [d̙al̙ at] ‘she stayed’  [dal at] ‘she pointed’  
 

o Emphatics are mostly coronal. However, in the Arabic dialect spoken “[i]n [the] 

southern Anatolian Siirt [province of Turkey], the original interdentals have 

become labiodentals /f, v, v̙/” (Watson 2002:15) —note labial [v̙]. 
 

(57) Southern Anatolian Siirt Arabic (Fischer & Jastrow 1980:50) 

   *θaʕlab > faʕlab ‘fox’ 

   *ðahab > vahab ‘gold’ 

   *ð ̙arab > v̙arab ‘he hit’ 
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o Biblical Hebrew also had [t̙] (e.g., טלל ‘to resonate’) and [s̙] (e.g., פרץ ‘to break 

through’). 

 

 Biblical Hebrew [q] (e.g., קבל ’receiving’) is also described as having been 

retracted (Lipin ski 1997). 

 

 Arabic uvulars are often considered [rtr] too. 

 

o Some languages have borrowed the phonetics of emphatics from Arabic, e.g.: 

 

 The distantly related Berber languages of North Africa (mainly Morocco 

and Algeria) 

 

 “Arabic is then probably the originator and without any doubt the 

propagator of pharyngealization. … Generally, the pharyngealized 

articulation of Berber emphatics is ascribed to the influence of 

Arabic.” (Zemánek 1996:17-8) 

 

 Adyghe, a.k.a. West Circassian, is a Northwest Caucasian language. The 

Circassians of Israel have changed their historic alveolopalatals into 

emphatics, as used by their Arab neighbours (Flynn 2008). 

 

 [ɕ ʑ ɕ’ ɕʷ ʑʷ ɕʷ’ ʨʰʷ ʨʷ ʥʷ ʨʷ’] > [s̙ z̙ z̙’ s̙ʷ z̙ʷ s̙ʷ’ ʦ̙ʷ ʣ̙ʷ ʦ̙ʷ’] 

 

o In North America, emphatics were innovated in the Interior Salish languages of the 

Plateau culture area, then spread to the Dene/Athabascan languages Tsilhq’otin 

and Sekani of the Western Subarctic culture area, and finally to Haisla, a Wakashan 

language belonging to the Northwest Coast culture area (Flynn 2008). 

 

 For example, the Interior Salish language St’at’imcets has [ʦ̙, s̙, l̙, l̙̰ ð̙̞ ð̰̙̞]. 

 

 Ultrasonic studies of adjacent vowels (Namdaran 2005; 2006) have 

shown that St’at’imcets emphatics involve significant tongue root 

retraction and optional tongue body lowering and retraction.  
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 Shahin (2002) found that St’at’imcets emphatics (and pharyngeals) 

sound just like Arabic ones when heard by (Palestinian) Arabs.   

 

 McDowell’s (2004) ultrasonic study of emphatic laterals in Montana Salish 

also reports a lower and backed tongue position of [i, u] adjacent to 

retracted laterals in Montana Salish, a Southern Interior Salish language 

spoken in Montana. 

Vowels 

 

 The feature [rtr] also distinguishes between vowels in which the tongue root is retracted 

or advanced, as shown in (58). 

 

(58) a.  [rtr] vowels b.  “advanced” vowels 

 

  
 

 Because the tongue root is connected to the tongue body, there is much interaction 

between [rtr] and the tongue body features [high], [low], and [front]. 

 

o In particular, [high] vowels tend to be not [rtr], because the tongue root is pulled 

forward as the Tongue Body is raised —as in /i, y, ɯ, u/ (58b). 

 

o On the other hand, [low] vowels tend to be [rtr] because the tongue root tends to 

retract rather than advance when the tongue body is lowered —as in /a, ɶ, ɑ, ɒ/ 

(58a). 
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o Nonetheless, various languages admit the combinations [high, rtr] —i.e. /ɪ, ʏ, ʊ/ 

(58a)—  and/or [low] without [rtr] —i.e. /æ, ɐ/ (58b). 

 

o Example: Akan (a.k.a. Twi, 

Fante), a Niger-Congo 

language with over 10 

million native speakers in 

West Africa (mainly Ghana). 

 

o X-ray tracings of Akan 

vowels are given below 

(from Ladefoged & 

Maddieson 1996:300-6); 

[hyperlink] 

 

 

Assimilation 

 

 Palestinian Arabic (Davis 1995) shows a pattern of regressive [rtr] assimilation involving 

consonants. 
 

o As shown in (59a), sounds become dorsopharyngealized, or [rtr], when they 

precede an “emphatic” —a dorsopharyngealized sound. 

 

 This often leads to the whole word being [rtr], as shown in (59b). 

 

(59) Palestinian Arabic b. [b̙a̙l̙l̙a̙ s̙] ‘thief’ 

a. [ʕ̙a̙t̙ʃa n] ‘thirsty’  [ħ̙a̙ð̙ ] ‘luck’ 

 [m̙a̙ʒ̙a̙s̙ a̙s̙iʃ] ‘it didn’t become solid’  [ʔ̙a̙b̙s̙a̙t̙] ‘simpler’ 

 [n̙a̙s̙i ħa] ‘advice’  [b̙a̙ s̙] ‘bus’ 

 [k̙a̙t̙ u ʕa] ‘piece of mat’  [m̙a̙n̙a̙ f̙i̙ð̙] ‘ashtrays’ 

 [s̙iħ a] ‘health’  [x̙a̙j̙ a̙ t̙] ‘tailor’ 

 [zar iʕa] ‘offspring’  [n̙a̙ʃa̙̙ t̙] ‘energy’ 

    [t̙a̙m̙ʃ̙i̙ t̙a̙] ‘hair stylist’ 

 

http://phonetics.ucla.edu/appendix/languages/akan/akan.html
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o Of particular interest in Palestinian Arabic is that [rtr] does not spread from 

pharyngeals. 

 

 Consider, e.g., n̙a̙s̙i ħa, k̙a̙t̙ u ʕa, s̙iħ a, zar iʕa. 

 

 This indicates that pharyngeals cannot be understood simply as [rtr] glides.  

 

 By contrast, the interpretation of pharyngeals as [low] glides (see previous 

class) correctly predicts that these sounds do not trigger retraction 

harmony (59a), though they may well undergo this process (59b). 

 

o Relatedly, consider Davis (1995) on [a] in Palestinian Arabic: 

 

 “Evidence that low vowels are not underlyingly [RTR] comes from the fact 

that the low vowel allophone normally has a fronted pronunciation except 

in contexts where it undergoes emphasis spread. I assume that low vowels 

have the feature [+low] underlyingly ... I am positing that low vowels are not 

underlyingly represented as having the feature [RTR].” (p. 490, fn. 16) 

 

 In Akan, mentioned above, the [rtr] specification of vowels in prefixes and suffixes agrees 

with the [rtr] specification of neighboring vowels in stems (Stewart 1967).  

 

o For example, in (60a) the prefix is advanced o-, as it is next to an advanced vowel 

in the stem bisa. But in (60b) the same prefix is retracted ɔ-, as it is next to a 

retracted vowel in the stem, kari. 

 

o Conversely, in (60a) the suffix is retracted -ɪ, as it is next to a retracted vowel in the 

stem bisa, while in (60b) it is advanced -i, as it is next to an advanced vowel in the 

stem, kari. 

 

(60) Akan 

  a.  b  i  s   a 

                

           [rtr] 

 

‘to ask’ [o-bisa-ɪ] ‘he asked’ 



TONGUE BK/RT ≝ {[DOR], [FR], [HI], [LO], [RTR]} 

Page 153 

  b. k  a   r   i 

         

 [rtr] 

‘to weigh’ [ɔ-kari-i] ‘he weighed’ 

 

 In Wolof, another Niger-Congo language with over 4 million native speakers in West Africa 

(mainly Senegal), all vowels in each word agree in terms of [rtr]. The productivity of this 

[rtr] harmony process is also apparent in affix vowels (Archangeli & Pulleyblank 1994). 

 
 

      (61) Wolof (West Atlantic Africa) 

                     advanced                                  [rtr] 

 [do r-e] ‘to hit with’ [xɔ l-ɛ] ‘to look with’ 

 [re r-e] ‘to be lost in’ [dɛm-ɛ] ‘to go with’ 

 [gæn-e] ‘to be better in’ [xam-ɛ] ‘to know in’ 

 [do r-le] ‘to help hit’ [ʤɔx-lɛ] ‘to help give’ 

 [re r-le] ‘to lose property’ [dɛ -lɛ] ‘to lose a relative’ 

 [jæg-le] ‘to be better in’ [takk-lɛ] ‘to help tie’ 

 [re r-o n] ‘was lost’ [rɛ r-ɔ n] ‘had dinner’ 

 [ɲow-o n] ‘came’ [ʤɔx-ɔ n] ‘gave’ 

 [bægg-o n] ‘wanted’ [takk-ɔ n] ‘tied’ 

 [le b-æl] ‘to tell stories for’ [bej-al] ‘to cultivate for’ 

 [fo t-æl] ‘to launder for’ [wɔ r-al] ‘to fast for’ 

 [ʤænd-æl] ‘to buy for’ [wax-al] ‘to speak for’ 

 [genn- ndo ] ‘to go out together’ [dɛnd-andɔ ] ‘to be neighbors’ 

 [te x- ndo ] ‘to smoke together’ [tɔpp-andɔ ] ‘to imitate’ 

 [dækk- ndo ] ‘to live together’ [wax-andɔ ] ‘to say together’ 
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SCHWA 
 

 At this point we have discussed all principal features which are used to specify vowels. 

 

(62) Features for common vowels 

 

i y ɪ ʏ 
ɯ

ɨ 

u 

ʉ 
ʊ e ø ɛ œ 

ə

ɤ 

  

o 

ɵ 

ʌ 

ɜ 

ɔ 

ɞ 
æ a ɑ ɒ 

[high]                    

[low]                    

[front]                 ?   

[round]                    

[rtr]                    

 

 Schwa [ə] is relatively common across languages. 
 

 It is also by far the most frequent vowel in some languages, such as 
 

o Musqueam Salish [xʷ məθkʷəj̰əm] (a.k.a. [hən̰q’əmin̰əm̰]), e.g.: 
 

 [wə jaθ ʦən wə  kʷ’ekʷ’əʦnəxʷ ni ʔə t̪͡θeʔ]  ‘I always see him there’ 
 

 [ˌtəmə ɬəpsəm]  ‘pilated woodpecker’ 
 

 [snə səlməxʷ]  ‘butter’ 
 

o English, e.g. [ə  fejməs fə nɑləʤəst wəz də poɹtəd fɹəm ə meɹəkə tə  k nədə] 

 

(63) Examples of stressless [ə] in English 

  Alaska [ə læskə] 

  vanilla [və nɪlə] 

  messiah [mə sajə] 

  behemoth [bǝ hi mǝθ] ~ [ bi ǝmǝθ] ~ [ bi ǝˌmɑθ] 

  Arbuthnot [ɑɹ bʌθnət] ~ [ ɑɹbəθˌnɑt] 
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  molybdenum [ˌmɑləb di nəm] ~ [mə lɪbdənəm] 

  abracadabra [ˌ bɹəkə dæbɹə] 

  Peloponnesus [ˌpɛləpə ni səs] 

  Crocodilopolis [ˌkɹɑkədə lɑpələs] 

  trichomoniasis [ˌtɹɪkəmə najəsəs] 

 

 Most phonologists abstract away from the precise realization of schwa, following Chomsky 

and Halle (1968:59, fn. 1): “Phonetically the vowel which we represent here as [ə] may 

often (or, in some dialects, always) be raised to the high central vowel [ɨ].” 
 

o Flemming & Johnson (2007) claim that American English schwa is usually [ɨ] (e.g.,  

roses [ ɹo zɨz]) except word-finally (e.g., Rosa [ ɹo sə]) and before certain phrasal 

enclitics (e.g., Rosa’s [ ɹo səz]). 

 

 However, [ə] and [ɨ] are somewhat distinct before velars in stressless syllables: in this 

[high] context, [ə] varies with [ɨ] (or perhaps [ɪ]), whereas lexical /ɪ/ fails to lower to [ə]. 

 

(64)         bollocks [ bɑlǝks] ~ [ bɑlɨks]              bollix [ bɑlɨks] 

 finnoc [ fɪnǝk] ~ [ fɪnɨk] Finnic [ fɪnɨk] 

 epoch [ ɛpək] ~ [ ɛpɨk] epic [ ɛpɨk] 

 mattock [ m tək] ~ [ m tɨk] attic [  tɨk] 

 coracle [ koɹəkəl] ~ [ koɹɨkəl] cuticle [ kju tɨkǝl] 

 chaetognat

h 

[ ki təgˌn θ] ~ [ ki tɨgˌn θ] gelignite [ ʤɛlɨgˌnʌɪt] 

 recognize [ ɹɛkəgˌnajz] ~ [ ɹɛkɨgˌnajz] designate [ dɛzɨgˌne t] 

 diagnosis [ˌdajǝg no səs] ~ [ˌdajɨg no səs] alexander [ˌ lɨg z ndəɹ] 

 Isaac  [ ajzǝk] ~ [ ajzɨk] Zelig [ zɛlɨg] 

 flummox [ flʌməks] ~ [ flʌmɨks] pharynx [ feɹɨŋks] 

 stomach [ stʌmək] ~ [ stʌmɨk] kamik [ k mɨk] 

 eunuch [ ju nək] ~ [ ju nɨk] Munich [ mju nɨk] 

 Yupik [ ju pək] ~ [ ju pɨk] music [ mju zɨk] 

 havoc [ h vək] ~ [ h vɨk] Slavic [ sl vɨk] 

 Potomac [pə to mək] ~ [pə to mɨk] ceramic [sə ɹæmɨk] 

 paddock [ p dək] ~ [ p dɨk] medic [ mɛdɨk] 

 umangite [ ju məŋˌgʌjt] ~ [ ju mɨŋˌgʌjt] Brobdingnagian [ˌbɹɑbdɨŋ n giən] 

 



TONGUE BK/RT ≝ {[DOR], [FR], [HI], [LO], [RTR]} 

Page 156 

 Anyhow, [ə] can be described as a “neutral vowel” (Chomsky & Halle 1968) or as a 

“targetless vowel” (Browman & Goldstein 1992), since its realization makes no special 

demands of the articulators. 
 

o In making [ə] the lips are not rounded, the tongue body is not fronted, raised or 

lowered, and the tongue root is not retracted. 
 

o In terms of the features in (62), then, [ə] may be described as featureless (see, e.g., 

Borowsky 1986; McCarthy 1988; Kager 1990; Shaw 1992; 1994; 1994; Piggott 

1995; Kinkade 1998; 1999; Blake 2000; Reiss 2003; 2004). 
 

o Having no place features makes schwa an unmarked vowel, since it avoids all 

markedness breaches associated with place features.  
 

 Accordingly, schwa is widely analyzed as an empty syllable nucleus (Anderson 1982; 

Charette 1991:95; Dell & Tangi 1992; Shaw 1992; 1993; 1994; 1996b; a; Shaw et al. 1999; 

Bach et al. 2005, etc.) 
 

 That [ə] has no place features of its own may explain, first, why this vowel is especially 

susceptible to phonetic coloring from adjacent sounds (e.g., Shaw 2004 on Musqueam).  
 

o For example, consider the varied realization of schwa in Heiltsuk, a Wakashan 

language of British Columbia (65): [ə ~ ɪ ~ i ~ ʊ ~ u ~ ɔ ~ o ~ ʌ ~ a ~ ɑ] (Lincoln 

& Rath 1980:15). 
 

o Crucially, the other vowels of Heiltsuk, /i u a/, do not vary as greatly according to 

surrounding consonants (ibid.). 
 

(65)  Schwa-coloring in Heiltsuk 

     “broad”        vs.      “narrow”         transcriptions63 

 [mətá] ⟦mətá⟧ ‘to twitch’ 

 [məxʲá] ⟦mɪxʲ   ~ mixʲ  ⟧ ‘to punch’ 

 [məxʷəlá] ⟦mʊxʷʊlá⟧ ‘fast worker, quick action’ 

 [məχʷəlá] ⟦mɔχʷɔlá⟧ ‘damp (cloth)’ 

                                                           
63 A “broad” transcription is minimalist: it focuses on what’s gross and distinctive in a word, and ignores 

other details. A “narrow” transcription is maximalist: it includes subtle and non-distinctive information, 

and reports as many details as possible. For example, you can transcribe can’t broadly as [kænt] and 

narrowly as ⟦kʰ  ʔt ⟧. 
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 [m̰əqá] ⟦ʔmʌqá⟧ ‘to shoot supernatural power’ 

 [jəqá] ⟦jʌqá ~ jɛqá⟧ ‘to knit’ 

 [wəχsí] ⟦wɑχsí ~ wɔχsí⟧ ‘to spit in two (e.g., log, canoe)’ 

 [χəwá] ⟦χowá ~ χawá ~ χɑwá⟧ ‘to split wood evenly’ 

 [h̙əʦ’əχdí] ⟦hɑʦ’ʌχdí⟧ ‘tail of an animal’ 

 [h̙əxʷəwá] ⟦hɑxʷuwá⟧ ‘to howl (dog)’ 

 [h̙əqʷ’əs] ⟦hɑqʷ’ɔs⟧ ‘to lie face down outside’ 

 [ʔ̙əqá] ⟦ʔʌqá⟧ ‘to widen, to open wide’ 

 

 The unmarkedness of schwa may also explain its preferred use in vowel epenthesis. 
 

o English examples include rhyth[ə]m (cf. rhythmic without schwa), Evil K[ə]nievel 

(Knievel), and (for some speakers) fil[ə]m. 
 

o Another example is provided by a pattern of infixation in vernacular English 

(recently popularized by Homer Simpson). 
 

 This pattern involves inserting the infix -ma- after the first two or three 

syllables of a word, as illustrated in (66a). 
 

 When the word itself is two syllables long, a schwa is epenthesized before 

the infix, as in (66b). (See Yu 2004 for details.) 

 

(66) English Homeric infixation (Yu 2004) 

 a.              [ wʌndəɹməfəl] wonderful b. [ keɹəməfəl] careful 

 [ s ksəməˌfon] saxophone  [ lajvəməli] lively 

 [ˌmɪsəmə sɪpi] Mississippi  [ gɹejpəməˌfɹut] grapefruit 

 [ˌʌnsəbmə stænʃiˌejtəd] unsubstantiated  [ gɹejvəməˌjɑɹd] graveyard 

 [ˌmɛtətəɹmə ɹejniən] Mediterranean  [ lo nəməli] lonely 

 

o The notion that [ə] lacks place features is helpful, too, in explaining the fact that 

English vowels reduce to [ə] when unstressed (Chomsky & Halle 1968:111-6). 
 

o This reduction process is apparent in the following pairs.64 

                                                           
64 The relation between words in each pair is not always obvious, and it is apparent from misspellings that 

speakers often “guess” the underlying vowel, e.g., to preduce, to ribel, etc. In setting up the underlying full 

vowel which surfaces as schwa, speakers may draw on their awareness of related words, and on their 
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(67) Reduction to schwa in English 

  /i / r[ə]lay      cf. r[i]lay /ɪ/ d[ə]scard    cf. d[ɪ]scard 

   r[ə]call r[i]call  [ə]ncline [ɪ]ncline 

  /ej/ desol[ə]te desol[e]te /ɛ/ r[ə]cord r[ɛ]cord 

   separ[ə]te separ[e]te  r[ə]bel r[ɛ]bel 

   altern[ə]te altern[e]te  perf[ə]ct perf[ɛ]ct 

  /o / pr[ə]test pr[o]test /ʌ/ s[ə]spect s[ʌ]spect 

   pr[ə]duce pr[o]duce  s[ə]bject s[ʌ]bject 

  /æ/ [ə]ddress [æ]ddress /ɑ/ pr[ə]gress pr[ɑ]gress 

   [ə]nalysis [æ]nalyse  c[ə]mbine c[ɑ]mbine 

 

 In terms of our features, this reduction process can be seen as the loss (“delinking”) of 

features under the nucleus, leaving an empty nucleus. 

 

 Finally, schwa is avoided altogether in many languages, such as Japanese, Spanish, 

Icelandic, Nuuchahnulth, and Tashlhiyt Berber. 
 

o The latter may well consider schwa a deficient vowel precisely because it lacks 

place features. 

 

 Moreover, languages with schwa often avoid stressing it.65 
 

o Again, languages may avoid stressed schwa because this vowel is deficient in 

having no place features (cf. Oostendorp 2000b). 

                                                                                                                                                                                       
knowledge of spelling. Such uncertainty and erratic learning is to be expected from a situation like this, in 

which schwa may correspond to any of /i , ɪ, ej, ɛ, o , ʌ, æ, ɑ/. 
65 For example, Salish languages abound in schwas but regular stress steers clear of these vowels (Kinkade 

1998; Shaw et al. 1999). In the Northern Wakashan language Kwakw’ala, stress falls normally on the 

leftmost vowel (or nonglottalized syllabic sonorant) in the word, but stress shifts rightward to avoid falling 

on schwas (Boas 1947:218-9; Bach 1975; Lincoln & Rath 1980:20-1). Similarly, French assigns stress to the 

rightmost vowel in the word, except if that vowel is a schwa, in which case the before-last vowel is stressed 

(Walker 1975; 2001). 
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Laryngeal ≝ {[voice], [spr. gl.], [constr. gl.]} 

[VOICE] 

 

 This feature distinguishes primarily between [voice] sounds which are produced with 

accompanying vocal fold vibration and voiceless sounds which do not involve any 

vibration of the vocal folds.66 

 

 In order for the vocal folds to vibrate, air needs to flow through them. In order for this to 

happen, the air pressure above the glottis (supralaryngeal or supraglottal) must be less 

than the air pressure below the glottis (sublaryngeal or subglottal). 

 

o It follows that the natural (unmarked) laryngeal state for obstruents ([stop] and 

[fricative]) is voicelessness, since by definition obstruents involve high 

supralaryngeal pressure. 

 

o We can express this relationship between voicing and sonorancy as a markedness 

tendency: 

 
 

(1) Voicing markedness 

   

 
  “Obstruents must be voiceless.” 

 

o Indeed, obstruents are exclusively voiceless in many languages, e.g., Hawaiian, 

Nuuchahnulth, etc. 

 

o Still, many languages do allow voiced obstruents in addition to voiceless obstruents, 

against the above markedness constraint.67 

                                                           
66 Phonologists sometimes use the feature [slack vocal folds] in place of [voice], under the understanding 

that vocal folds vibrate (voicing) when they are “loose” [slack] and vocal folds do not vibrate (voiceless) 

when they are “taut” or “stiff” (non-[slack]) (Halle & Stevens 1971). The feature [slack] was proposed 

based on vocal cord modeling but has not been supported by experimental evidence in actual observation 

of speakers (Keating 1988). 
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(2) Voicing contrasts in obstruents 

[stop] 
 p p͡f  t ʦ tɬ ʧ ʈ c k q 

[voice] b b͡v d ʣ d͡l ʤ ɖ   g ɢ 

[fricative] 
 ɸ f θ s ɬ ʃ ʂ ç x χ 

[voice] β v ð z ɮ ʒ ʐ ʝ ɣ ʁ 

 

o The following word pairs illustrate [voice] contrasts among stops and fricatives in 

French: 
 

 (3) French    

  [pu] ‘lice’  [fu] ‘crazy’ 

  [bu] ‘end’  [vu] ‘you’ 

  [tu] ‘all’  [su] ‘penny’ 

  [du] ‘soft’  [zu] ‘zoo’ 

  [ku] ‘neck’  [ʃu] ‘cabbage’ 

  [gu] ‘taste’  [ʒu] ‘cheek’ 

 

o The difficulty of implementing [voice] in obstruents can be vividly illustrated by Southern 

Barasano. 
 

o Recall that in this language, words are generally composed either of completely 

oral sounds or completely nasal sounds, as shown in the first two columns of (4). 
 

o A complication is now revealed in the third column of (4): voiced stops are 

prenasalized. 
 

(4) Southern Barasano 

 mãnõ ‘none’ juka ‘vulture’ ndiro ‘fly’ 

 mĩnĩ ‘bird’ wati ‘going?’ wamba ‘come!’ 

 mãh̃ãŋĩ ‘comer’ wesika ‘above’ mbaŋgo ‘eater’ 

 ŋãmõr̃õnĩ ‘ear’ hikoro ‘tail’ hoŋgoro ‘butterfly’ 

 ẽõnõ ‘mirror’   tamboti ‘grass’ 

                                                                                                                                                                                       
67 Some languages, such as Nukuoro (Polynesian), reportedly have voiced stops but no voiceless ones. de 

Lacy (2002:287, n. 165) denies the existence of such languages, describing Nukuoro stops as voiceless 

unaspirated, perhaps much like [p, t, k] in English s[p]an, S[t]an, s[k]an, respectively. 



LARYNGEAL ≝ {[VOICE], [SPR. GL.], [CONSTR. GL.]} 

Page 161 

 As Pulleyblank (1998:97) remarks, the prenasalized voiced stops of Southern 

Barasano, as exemplified in the third column of (4), raise several questions: 
 

o If prenasalization involves specification for the feature [nasal], why don’t 

prenasalized stops initiate nasal harmony? 
 

o Why do prenasalized stops appear in otherwise fully oral words? 
 

o If prenasalization involves the assignment of [nasal] to a sound, then why don’t 

the targeted sounds become fully nasal(ized)? 

 

 Pulleyblank proposes to answer these difficult questions by relying on the notion of 

“nasal leakage” in voiced stops:68 

 

o “Under the assumption that the input to the phonetic component is exactly as 

[diro, waba, bago, hogoro, etc.], there is a problem for the oral voiced stops. 

Phonetically, in order to maintain voicing there must be airflow from the lungs 

and through the larynx. With an oral stop, it is difficult to maintain such airflow 

because the supraglottal cavity is closed: as air flows up from the lungs, the 

supraglottal cavity will tend to increase in air pressure, counteracting the very 

airflow that is needed for voicing. To facilitate the realization of voicing during 

a stop, therefore, a mechanism must be found to facilitate maintenance of a 

pressure differential across the glottis. One way to maintain the airflow is to 

                                                           
68 This phenomenon, as understood by Pulleyblank, highlights the distinction between phonology and 

phonetics. Gussenhoven and Kager (2001:1) give a helpful analogy for the relation between these two 

modules of our grammar: 
 

[T]he relation between phonetics and phonology ... comes close to the relation between social perceptions 

of crimes and a Code of Criminal Law. The Code’s definition of various types of crimes and the penalty 

each type carries ultimately reflect, to put it crudely, the feelings of the people. Also, the Code’s 

development will reflect social change. Criminal codes will typically incorporate the changing perceptions 

of the general public, and will now begin to include articles devoted to the use of the Internet, for 

instance. But at the end of the day, what counts in a law suit is what is in the Criminal Code, not the 

feelings of the people. So it is with phonology. It is easy to show that lexical forms are frequently related to 

functional (ergonomic) considerations, and that the way the grammar processes them into surface 

representations will amount to a reasonable articulatory task for the speaker, while equally the acoustic 

result will enable the listener to recognise these forms with reasonable ease. However, ultimately we say 

things the way we do because our lexical representations are the way they are, and our phonological 

grammar is the way it is. 
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allow air to escape through the nasal cavity. Effectively, by allowing air to “leak” 

out through the nose, a speaker prevents air pressure from building up in the 

supraglottal cavity, and it becomes possible to maintain voicing during an oral 

closure. 
 

o According to the proposal of nasal leakage, the prenasalized stops are not 

phonologically nasal at all. Phonologically, they are fully “oral”. This accounts 

for the fact that they do not trigger nasal spreading. It similarly accounts for 

why they occur in “oral” words and why they are not fully nasal.” 
 

 Prenasalization in Southern Barasano highlights the phonetic difficulty of implementing 

voicing in obstruents. Given this difficulty, it is perhaps not surprising that in many 

languages, [voice] is distinctive only for obstruents in certain positions. 
 

o For example, German admits voiced obstruents, but not word-finally, as the 

following alternations illustrate: 

 

(5) Final devoicing in German 

  a. Lo[p] ~ Lo[b]e cf. Perisko[p] ~ Perisko[p]e 

   ‘praise’ ~ pl.  ‘periscope’ ~ pl. 

  b. Ra[t] ~ Rä[d]er cf. Ra[t] ~ ra[t]en 

   ‘wheel’ ~ pl.  ‘advice’ ~ v. 

  c. Flu[k] ~ Flü[g]e cf. Vol[k] ~ Vol[k]e 

   ‘flight’ ~ pl.  ‘people’ ~ dat. 

  d. akti[f] ~ akti[v]e cf. Ho[f] ~ Hö[f]e 

   ‘active’ ~ pl.  ‘courtyard’ ~ pl. 

  e. Gra[s] ~ Grä[z]er cf. Ro[s] ~ Ro[s]e 

   ‘grass’~ ‘grasses’  ‘horse’ ~ pl. 

 

  

o More specifically, German grammar permits voiced obstruents in syllable-initial 

position, but not in syllable-final position, as the following alternations 

illustrate. (A period [.] indicates a syllable boundary; the following data are from 

Wiese (2000)) 
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(6) Syllable-final devoicing in German 

   e[d]el ~ e.[d]les / e[t].les 

   han[d]eln ~ Han.[d]lung / Han[t].lung 

   schmu[g]eln ~ Schmu.[g]ler / Schmu[k].ler 

   nör[g]eln ~ Nör.[g]ler / Nör[k].ler 

   Ei[g]entum ~ Ei.[g]ner / Ei[k].ner / Ei[ç].ner 

   Re[g]en ~ re.[g]nen / re[k].nen / re[ç].nen 

 

o We might say that German has a positional markedness constraint against 

voiced obstruents in syllable-final position: 

 

(7) Syllable-final voicing markedness 

  

 
  “Voiced obstruents are not permitted syllable-finally.” 

 

o This constraint results in positional neutralization: lexical distinctions in [voice] 

are neutralized syllable-finally; underlying [voice] /b v d z ʒ g/ and underlying 

[voice]-less /p f t s ʃ k/ become identical as [p f t s ʃ k] in syllable-final position. 

 

 

 Turning now to the possibility of a “floating” [voice] feature, consider first the case of 

rendaku in the native vocabulary of Japanese (Yamato). This process assigns [voice] to the 

initial consonant of the second member of a compound. For example: 

 

(8) Rendaku in Japanese 

 ju + [voice] + to ɸu → judo ɸu 

 ‘hot water’    ‘tofu’  ‘boiled tofu’ 

 jo + [voice] + sakura → jozakura 

 ‘night’    ‘cherry’  ‘blossoms at night’ 

 ko + [voice] + tanuki → kodanuki 

 ‘child’    ‘raccoon’  ‘baby raccoon’ 

 mizu + [voice] + seme → mizuzeme 

 ‘water’    ‘torture’  ‘water torture’ 
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 ori + [voice] + kami → origami 

 ‘fold’    ‘paper’  ‘origami’ 

 jama + [voice] + tera → jamadera 

 ‘mountain’    ‘temple’  ‘mountain temple’ 

 iro + [voice] + kami → irogami 

 ‘color’    ‘paper’  ‘colored paper’ 

 take + [voice] + saru → takezaru 

 ‘bamboo’    ‘net’  ‘bamboo net’ 

 

o The feature [voice] which is assigned in this fashion is assumed to be “floating” 

a priori (Ito & Mester 1995; Avery & Idsardi 2001). 

 

 Another example of floating [voice] comes from Aka, a Bantu C language spoken in the 

Central African Republic (Kosseke & Sitamon 1993; Roberts 1994; Akinlabi 1996). 

 

o In this language, the so-called “noun class 5” is marked by voicing the first 

consonant of the root, as shown in (9a). As Akinlabi (1996:286) explains, “the 

featural prefix is simply [voice].” 

 

  (9) Singular (class 5) Plural (class 6)  

  a. dèngé mà-tèngé ‘piercing tool’ 

   dɔ̀tɔ̀ mà-tɔ̀tɔ̀ ‘catridge’ 

   gásá mà-kásá ‘palm branch’ 

   gìnì mà-kìnì ‘fly’ 

   bòkí mà-pòkí ‘arch of the eyebrows’ 

   bàpùlàkà mà-pàpùlàkà ‘lung’ 

   βɔ̀ndú mà-ɸɔ̀ndú ‘goiter’ 

   βókó mà-ɸókó ‘hole’ 

  b. ʤú mà-su ‘cheek’ 

   ʤèlé mà-sèlé ‘lizard’ (sp.) 

  c. gɔ̀àlà mà-gɔ̀àlà ‘game of imitation’ 

   bèlèlè mà-bèlèlè ‘sound of a waterfall’ 

   ʤámbà mà-ʤámbà ‘mud’ 
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o The examples in (9b) illustrate what happens with stems that begin with /s/. 
 

o As Akinlabi (1996:286) explains, Aka does not have [z], though it does 

have [ʤ], so when [voice] is added to /s/, the result is not [z], which 

Aka happens to lack, but [ʤ], its closest consonant. 
 

o In other words, when [voice] is added to /s/, so are [stop], [posterior] 

and [laminal]. 
 

o The examples in (9c) are provided to show that nothing happens in Class 5 

when the stem-initial consonant is already [voice]. 

 

 Note, finally, that the independence of [voice] can also be motivated on the basis of 

evidence from speech errors. Here are some examples from Fromkin (1971): 
 

o big and fat >e pig and vat  

o call the girl >e gall the curl  

o I’ll wring his neck >e I’ll [ɹɪŋk] his [nɛg] 

o reveal >e re[f]eal 

o defined >e de[v]ined 

o referendum >e re[v]erendum 

o documentation >e documen[d]ation 

o Arthur Abrahamson >e Ar[ð]ur ... 

o paradigms >e para[t]igms 

o Bob McGord >e ... Mc[k]ord 

o vocal cords >e ...[g]ords 

o what does the course consist of >e ... [g]ourse ... 

o a real pussy cat >e ... [b]ussy ... 

o seeing is not believing >e [z]eeing... 

o sit all day >e [z]it... 

Assimilation/dissimilation 

 

 [voice] assimilation is very common. 
 

o A well-known case of progressive assimilation is that observed with the regular 

verbal and nominal inflections in English, such as the plural pot+[s] vs. pan+[z], 

dog[z], and the past tense hack+[t] (hacked) vs. ban+[d] (banned), drag+[d] 

(dragged). 
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 Because these suffixes always adjust to the voicing of the final sound of the 

stem, it is often suggested that they have no underlying voicing 

specification of their own. 
 

 Many patterns of [voice] assimilation involve only obstruents ([stop], [fricative]) because 

[voice] is contrastive in these sounds. 
 

o For instance, word-final obstruents can contrast in voicing in Hungarian (10a). 

However, such a contrast is lost when another obstruent follows, since obstruents 

assimilate to the [voice] specification of a following obstruent (10b,c). Crucially, 

obstruents do not assimilate the voicing of a following sonorant (10d), nor do 

sonorants assimilate the [voice] specification of a following obstruent (10e).  
 

(10) Assimilation of obstruents in Hungarian (Gnanadesikan 1997:22) 

  a. Contrasts in isolation 

   nap [p.] ‘day, sun’ 

   bab [b.] ‘bean’ 

  b. Voiceless assimilate to voiced 

   tépdes [b.] ‘tear, frequentive’ 

   lökdös [g.] ‘shove, frequentive’ 

  c. Voiced assimilate to voiceless 

   megtalál [k.] ‘find, perfective, 3p. sing.’ 

   rendkívul [t.] ‘unusual’ 

   évtized [f.] ‘decade’ 

  d. No change of obstruent before sonorant 

   napnyugta [p.] ‘sunset 1’ 

   naplemente [p.] ‘sunset 2’ 

   megmagyaráz [g.] ‘explain, perfective, 3p. sing.’ 

   meglát [g.] ‘catch sight of, perfective, 3p. sing.’ 

  e. No change of sonorant before obstruent 

   kénko [n.] ‘sulfur stone’ 

   kéndioxid [n.] ‘sulfur dioxide’ 

   nyomkod [m.] ‘presses repeatedly’ 

   nyomda [m.] ‘publishing press’ 



LARYNGEAL ≝ {[VOICE], [SPR. GL.], [CONSTR. GL.]} 

Page 167 

 

o The same state of affairs holds in Sudanese Arabic: 
 

(11) Assimilation of obstruents in Sudanese Arabic (Gnanadesikan 1997:52) 

  a. Contrasts in isolation 

   samak ‘fish’  

   sabab ‘reason’  

  b. Obstruents are voiced before voiced 

   ʔagbar ‘bigger/older’ cf.  kabiːr  ‘big/old’ 

   ʔazbaːb ‘reasons’ cf.  sabab  ‘reason’ 

   ʔabɢaːl ‘mules’ cf.  baɢal  ‘mule’ 

  c. Obstruents are voiceless before voiceless 

   ʔat̙faːl ‘children’ cf.  t̙ifil  ‘child’ 

   japsim ‘to smile, imperf.’ cf.  basam  ‘to smile, perfect’ 

   ʔaksaːm ‘divisions’ cf.  gisim  ‘division’ 

  d. No change of obstruent before sonorant 

   ʔasmaːk ‘fish, pl.’  

   ʔaglaːm ‘pens’  

 

 A famous case of [voice] assimilation in which sonorant consonants are ignored is 

provided by Russian (Halle 1959; Hayes 1984; Calabrese 1995). 

 

o As shown in (12), obstruents assimilate to the [voice] specification of a following 

obstruent, as we saw in Hungarian (10) and Sudanese Arabic (11). 

 

(12) Voicing assimilation in Russian 

 o[t] ozera ‘from a lake’ be[z] ozera ‘without a lake’ 

 o[t pt]its ‘from birds’ be[s pt]its ‘without birds’ 

 o[d b]anka ‘from a bank’ be[z b]anka ‘without a bank’ 

 o[d bd]enija ‘from a vigil’ be[z bd]enija ‘without a vigil’ 

 o[d gr]exa ‘from a sin’ be[z gr]exa ‘without a sin’ 

 o[t str]asti ‘from passion’ be[s str]asti ‘without passion’ 

 o[t pr]agi ‘from Prague’ be[s pr]agi ‘without Prague’ 

 



LARYNGEAL ≝ {[VOICE], [SPR. GL.], [CONSTR. GL.]} 

Page 168 

o The additional data in (13b) show that [voice] assimilation between obstruents can 

occur “at a distance”, across intervening sonorant consonants. That is, sonorants 

are transparent to voicing assimilation. This shows clearly that only contrastive 

instances of [voice] in obstruents ([stop], [fricative]) assimilate in Russian. 

 

(13) Voicing assimilation in Russian 

a. pe[snʲ] ‘song’ [tr]avá ‘grass’ 

 ži[znʲ] ‘life’ [dr]ová ‘wood’ 

b. o[t nr]avov ‘from morals’ be[z nr]avov ‘without morals’ 

 o[t mʦ]enska ‘from Mtsensk’ be[s mʦ]enska ‘without Mtsensk’ 

 o[t mst]itelʲnosti ‘from vindictiveness’ be[s mst]itelʲnosti ‘without vindictiveness’ 

 o[d mgl]ɨ ‘from fog’ be[z mgl]ɨ ‘without fog’ 

 o[d lg]uni ‘from the liar’ be[z lg]uni ‘without the liar’ 

 

o Modern Russian  also has a well-known restriction whereby obstruents must be 

voiceless in syllable-final position, unless they are followed by a voiced obstruent, 

in which case both obstruents are obligatorily voiced (Gussmann 2002). Examples 

are given in (14). 
 

 Note that the labial fricatives /v, vʲ/ behave like ordinary obstruents in this 

regard, as shown in several examples of (14). 
 

(14) xleb [xlʲep] ‘bread’ xleba [ xlʲeba] ‘gen. sg.’ 

 drug [druk] ‘friend’ drugu [ drugu] ‘dat. sg.’ 

 trav [traf] ‘grass, gen. pl.’ trava [tra va] ‘nom. sg.’ 

 muž [muʃ] ‘husband’ muža [ muʒa] ‘gen. sg.’ 

 mozg [mosk] ‘brain’ mozgom [ mozgam] ‘instr. sg.’ 

 nadežd [na dʲeʃt] ‘hope, gen. pl.’ nadežda [na dʲeʒda] ‘nom. sg.’ 

 trezv [tʲrʲesf] ‘sober, masc.’ trezva [tʲrʲez va] ‘fem.’ 

 kro[fʲ] [kʲ]ipit ‘blood is boiling’ kro[vʲ] [d]vojanskaja ‘noble blood’ 

 ro[f] [p]ustoj ‘empty ditch’ ro[v] [g]lubokij ‘deep ditch’ 

 

o An obstruent is also obligatorily voiceless in syllable-final position even if it is 

followed by a voiced sonorant consonant, as shown in (15). 
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 Again, what is surprising is that /v, vʲ/ pattern with sonorants in this 

regard: they fail to induce voicing in preceding obstruents, as shown by 

several examples in (15).  
 

(15) bra[t] [r]abotaet ‘the brother works’ 

 vra[k] [nʲ]e spit ‘the enemy is not asleep’ 

 kro[fʲ] [lʲ]ëtsja ‘blood is flowing’ 

 uža[s] [v]ojny ‘horror of war’ 

 vku[s] [vʲ]ina ‘the taste of wine’ 

 svi[st] [vʲ]etra ‘whistle of the wind’ 

 goro[t] [v]zjat ‘the town has been taken’  (cf. goro[d]a ‘town, gen. sg.’) 

 sapo[k] [v]aš ‘your boot’  (cf. sapo[g]om ‘boot, instr. sg.’) 

 

 In other words, Russian labio-dental consonants are really two different 

phonological objects: they are [fricative] when located in syllable-final 

position, but they are sonorants when located in syllable-initial position. 

 

 Gussmann (2002:196) calls Russian [v] as “segmental double-agent”: “[v], 

although pronounced as a labio-dental spirant, patterns phonologically with 

sonorants. The expression ‘patterns with’ is a circumlocution: to say that a 

segment can ‘pattern with’ sonorants is simply to say that it is a sonorant 

itself. We must, then, nail our colors to the mast and say that in some 

contexts what sounds like a spirant is a sonorant.”  

 

 

 Finally, an example of a language that spreads only the feature [voice] is provided by 

Ukrainian (Zilyns'ky*i et al. 1979; Gnanadesikan 1997:43; Cho 1999). 

 

o In this language, [voice] spreads between obstruents (16a), but voicelessness does 

not (16b). 
 

(16) Assimilation of obstruents in Ukrainian  

  a. Voiceless obstruent voices 

   /borotʲ-ba/ [dʲ.] ‘struggle’ 

   /jak-ʒe/ [g.] ‘how’ 

   /osʲ-de/ [zʲ.] ‘here/there’ 



LARYNGEAL ≝ {[VOICE], [SPR. GL.], [CONSTR. GL.]} 

Page 170 

  b. Voiced obstruent unaffected 

   /ʃvydko/ [d.] ‘quick’ 

   /vʲid-povʲidajte/ [d.] ‘answer (imper.)’ 

 

 A case of dissimilation of [voice] is found in Japanese. Recall from above that in the native 

vocabulary of Japanese (Yamato), [voice] is assigned to the initial consonant of the second 

member of a compound, as illustrated in (17a). 

 

 This process (“rendaku”) is blocked (or undone) in (17b). This is due to a kind of 

dissimilation on [voice]: no more than one voiced obstruent is permitted in each native 

Japanese root (i.e., there are no forms like *dabi, *gugi, etc.). Crucially, unmarked instances 

of [voice] in vowels and sonorant consonants fail to trigger [voice] dissimilation. 

 

(17) Compounds in Japanese 

a. jo + [voice] + sakura → jozakura ‘blossoms at night’ 

 ‘night’    ‘cherry’   

 ko + [voice] + tanuki → kodanuki ‘baby raccoon’ 

 ‘child’    ‘raccoon’   

 mizu + [voice] + seme → mizuzeme ‘water torture’ 

 ‘water’    ‘torture’   

 ori + [voice] + kami → origami ‘origami’ 

 ‘fold’    ‘paper’   

b. mori + [voice] + soba → morisoba ‘soba serving’ 

 ‘serve’    ‘soba’   

 iro + [voice] + tabi → irotabi ‘white tabi’ 

 ‘white’    ‘tabi’   

 ore + [voice] + kugi → orekugi ‘broken nail’ 

 ‘broken’    ‘nail’   

 kami + [voice] + kaze → kamikaze ‘divine wind’ 

 ‘heaven’    ‘wind’   
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Postnasal voicing 

 

 Postnasal voicing, the addition of [voice] to [stop] or [fricative] after [nasal], is very 

common. 
 

o For example, in Japanese an obstruent regularly becomes voiced after a nasal. Thus 

the gerundive suffix -te (e.g., mi-te ‘seeing’) becomes -de after a nasal (e.g., jon-de 

‘reading’, ʃin-de ‘dying’). 
 

o Similarly, in the Puyo Pungo dialect of Quechua, the genitive suffix -pa (e.g., sinik-pa 

‘porcupine’s’) changes to -ba after a nasal (e.g.,  kam-ba ‘yours’, hatum-ba ‘the big 

one’s’). 
 

o The same pattern can be observed in (18) from Zoque, a Mixe-Zoquean language 

of Mexico (Wonderly 1965). 
 

(18) tih-u ‘he arrived’ min-u ‘he came’ 

 tih-pa ‘he arrives’ min-ba ‘he comes’ 

 tih-keʔtu ‘he arrived again’ min-geʔtu ‘he came again’ 

 

o Hayes & Stivers (1995) remark that languages with postnasal voicing do not show 

a general voicing pattern after sonorants. For example, in Wembawemba, a Pama-

Nyungan language of Australia, a [stop] onset does not become [voice] after a 

vowel or a liquid, though it does so after a nasal:  
 

(19) Wembawemba (Hercus 1986) 

 takʌ (*tagʌ) ‘to hit’ jandin (*jantin) ‘me’ 

 milpʌ (*milbʌ) ‘to twist’ panbar (*panpar) ‘shovel’ 

 

[SPREAD GLOTTIS] 

 

 Sounds produced with the vocal folds held wide apart (“glottal abduction”), such as [h] and 

aspirated consonants, are [spread glottis] (Halle & Stevens 1971).69  

 

                                                           
69 FYI, vocal folds may become paralyzed in spread position (“bilateral adductor vocal fold paralysis”), 

which may result in aphonia. 
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 The following word pairs from Standard Chinese illustrate lexical distinctions based on 

[spread glottis]. (Aspirated obstruents are transcribed with the superscript [ʰ].) 

 

(20) Some [spread glottis] contrasts in Chinese (all vowels are high level tone) 

    [pʰa] ‘flower’  [ʈʂha] ‘to stick in’ 

    [pa] ‘eight’  [ʈʂa] ‘to pierce’ 

    [tʰa] ‘it, he/she’  [ʨha] ‘to dig fingernail into’ 

    [ta] ‘to put up, build’  [ʨa] ‘to add’ 

    [ʦha] ‘to wipe’  [kʰa] ‘to scrape with knife’ 

    [ʦa] ‘take food with tongue’  [kai] ‘ought to, must’ 

 

o Standard Chinese has a full series of fricatives [f, s, ʂ, ɕ, x] but these do not contrast in 

[spread glottis].  

 

o Standard Chinese is typical in this regard —in having distinctive [spread glottis] among 

its stops but not among its fricatives.  

 

 Contrastive aspiration in fricatives is extremely rare. 

 

o A possible case comes from Burmese (a.k.a. Myanmar; Sino-Tibetan, Burma). 

 

 Many —but not all—speakers of this language make a three-way contrast, 

presumably [fricative] vs. [fricative, voice] vs. [fricative, spread glottis],  

 

 E.g., sà ‘hungry’ vs. zà ‘lace’ vs.  shà ‘letter’ (Ladefoged & Maddieson 1996:179). 

 

 Burmese is also well-known for distinguishing voiced nasals from voiceless ones, as shown 

below. 
 

o The basis for this distinction is assumed to be [spread glottis]. 
 

 As Ladefoged and Maddieson (1996:111) remark: “These voiceless nasals 

usually have an open glottis for most of the articulation.” 
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(21) Burmese (Ladefoged & Maddieson 1996:111) 

   Bilabial Alveolar Palatal Velar Labialized-alveolar 

  Voiced mǎ nǎ ɲǎ ŋâ nʷǎ 

   ‘hard’ ‘pain’ ‘right’ ‘fish’ ‘cow’ 

  Voiceless m̥ǎ n̥ǎ ɲ ǎ ŋ â n̥ʷǎ 

   ‘notice’ ‘nose’ ‘considerate’ ‘borrow’ ‘peel’ 

 

 The feature [spread glottis] also presumably distinguishes between [ʍ] (also written [w̥] 

or [wʰ]) and [w], which are two contrastive phones in many dialects of English, e.g. 

Scottish: 
 

(22) Scottish English: aspirated [ʍ] vs. plain [w] (Davenport & Hannahs 1998:110) 

  [ʍeɫz] ‘whales’ [weɫz] ‘Wales’ 

  [ʍɪʧ] ‘which’ [wɪʧ] ‘witch’ 

  [ʍɛðʌɾ] ‘whether’ [wɛðʌɾ] ‘weather’ 

  [ʍʌɪt] ‘white’ [wʌɪp] ‘wipe’ 

  [əwʌɪɫ] ‘awhile’ [əwɔʃ] ‘awash’ 

  [ʍa e] ‘why’ [we ] ‘way’ 

  [ʍɪp] ‘whip’ [wɔnt] ‘want’ 

 

 It is worth noting here that aspiration plays an important role in English phonetics (if not 

phonology):70 

 

o at the beginning of words and stressed syllables, voiceless stops (and immediately 

following consonants, if any) are phonetically aspirated, apparently to enhance 

their distinction from voiced stops. 
 

o This enhancement is so strong that unstressed vowels devoice between voiceless 

stops, as in ⟦pʰə̥ tʰejɾo⟧ ‘potato’. 
 

o No comparable aspiration occurs after /s/, because stops do not contrast for 

[voice] in this context. 
 

 

                                                           
70 Iverson & Salmons (1995) argue that [spread glottis], rather than [voice], is the key lexical feature of 

Germanic. 
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(23) Aspirated vs. unaspirated allophones in English 

 ⟦ph⟧an vs. s⟦p⟧an 

 ⟦tʰ⟧op vs. s⟦t⟧op 

 ⟦kʰ⟧an vs. s⟦k⟧an 

 p⟦l̥⟧ant vs. s⟦l⟧ant 

 p⟦ɹ̥⟧oud vs. sh⟦ɹ⟧oud 

 p⟦j ⟧ure vs. sp⟦j⟧ew 

 qu⟦w̥⟧een vs. squ⟦w⟧eeze 

 

 Consider now the notion that [spread glottis] and [voice] belong to a natural class called 

“laryngeal” (Lombardi 1994).71 
 

o Evidence of their class behavior comes from a common form of reduction whereby 

laryngeal distinctions are suppressed in syllable-final position.  
 

o For example, many languages oppose aspirated, voiced and plain stops [pʰ, b, p] in 

syllable-initial position but limit the syllable-final position to just [p]. One such 

language is Thai. 
 

(24) Laryngeal contrasts in Thai 

   [pʰa ]   ‘cloth’ 

[pʰja ]   ‘title’ 

[pʰrɛ ]   ‘silk’ 

[ba ]   ‘crazy’ 

[bil]   ‘Bill’ 

[bru ]   ‘fast’ 

[panja]   ‘brains’ 

[pen]   ‘alive’ 

[pla ]   ‘fish’ 

[ri p]   ‘hurry’ 

[sip]   ‘ten’ 

[rap]   ‘take’ 

 

o As Kenstowicz (1994:160) reasons: “Given the feature tree, this sound change can 

be described as the delinking of the Laryngeal articulator and replacement with a 

default [−spread gl, −voiced] specification. Evidence that such neutralizations are to 

be described as delinking rather than as simply a plus-to-minus change in the 

laryngeal features is the fact that the delinked material can sometimes show up at 

another position in the string.” 

 

o This is a general trait of distinctive features, known as stability. 

 

                                                           
71 Other natural classes include “liquid” {[lateral], [rhotic]}, “obstruent” {[stop], [fricative], [strident]}, and 

“(primary) place” {[labial], [coronal], [dorsal]}. 
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 For example, in Yoruba when a nasal vowel is deleted, the nasality is usually 

transferred to an adjacent vowel. Here is Pulleyblank (1998:90): 

 

[I]n the phrase [kpi   olu ] ‘divide mushrooms’, vowel deletion optionally 

applies to delete the nasalized vowel of the first word (the verb). When this 

deletion takes place, the nasality of the deleted vowel is not lost; on the 

contrary, it survives on the initial vowel of the following noun: [kpo  lu ]. 

 

o A similar pattern occurs in Québec French, which also has a process of vowel 

coalescence: two vowels merge to form a long vowel. 

 

 As the data in (25a-f) make clear, the first vowel deletes before the second 

one, which is lengthened.  

 

 Crucially, data such as (25f,g) reveal that while the first vowel deletes in 

coalescence, its feature [nasal] survives on the remaining vowel. 

 

 As Dumas (1994:114) states: “the feature of nasality … is absolutely 

immune to any reduction and is systematically transferred to the 

vowel that remains” (my translation). 

 

(25) Vowel coalescence in Québec French (Prunet 1992) 

  e a [isɔ tala truve] ils sont allés (l)a trouver ‘they went to see her’ 

  i e [sto se kœ ra ] c’est aussi écoeurant! ‘it’s just disgusting’ 

  e o [ja  nepo so ta ] il en est passé autant ‘so many went by’ 

  i a  [sa pra  syk] ça a pris en sucre ‘it turned into sugar’ 

  e a  [ʒe ta pɛʃe] j’ai été empêché ‘I was prevented’ 

  e  e [sa be ʦi re] ça a ben étiré ‘it stretched well’ 

  e  a [ləmula  lave] le moulin à laver ‘the washing-machine’ 
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o A possible example of stability with [spread glottis] is offered by Vaux (1998), who 

claims that [s] in Proto-Indo-European was [spread glottis], and that when [s] 

deleted in Pali, its [spread glottis] feature survived on an adjacent sound.72 

 

   (26) Sanskrit Pali  

    skandʰá- kʰandʰa- ‘shoulder’ 

    stána- tʰana- ‘breast’ 

    sparʃa pʰasːa- ‘touch’ 

    hásta- hatːʰa- ‘hand’ 

    jaʂʈí- jaʈːʰi- ‘pole’ 

 

o Here is Vaux (1998:504): “What is relevant for our purposes is the fact that the 

laryngeal features of the delinked segments survive. In stána- ‘breast’, for example, 

the initial s delinks, but the floating [+spread] specification of the s then attaches to 

the following segment, producing a voiceless aspirate.” 

 

o Note that Vaux (1998:497) crucially assumes that “the unmarked specification for 

fricatives is [+spread].” 

 

Debuccalization 

 

 Vaux’s (1998) view that voiceless fricatives have the feature [spread glottis] appears to be 

supported by  the phenomenon of debuccalization (literally, loss of oral features).73 

 

o When debuccalization applies to fricatives, typically in syllable coda position, the 

result is frequently [h]. 

 

o The following examples are from variety of Spanish spoken in northern Dominican 

Republic (Piñeros 2002:7). 

 

                                                           
72 Vaux argues that, despite appearances, [s] is not part of the same onset as [p, t, k] in Sanskrit. It is 

“appended”. 
73 Trask (1996:106) recommends the term ‘deoralization’—“any phonological process in which a 

consonant segment loses its oral articulation.” 
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(27) Northern Rustic Dominican Spanish74 

  /pes. ka.d̪o/ → [peh. ka.ð̞o] ‘fish’ 

  /a. bis.pa/ → [a. β̞ih.pa] ‘whasp’ 

  /a. ros/ → [a. roh] ‘rice’ 

  / mos.ka/ → [ moh.ka] ‘fly’ 

  /d̪if. t̪e.ria/ → [d̪ih. t̪e.rja] ‘diphtheria’ 

  /af.ga.nis. t̪an/ → [ah.ga.nih. t̪aN] ‘Afghanistan’ 

  /re. lox/ → [re. loh] ‘watch’ 

 

 But another interpretation is that when [fricative] codas lose their place features ([labial], 

[coronal], [dorsal]), we are left with a placeless [fricative], which is a possible 

representation for [h]. 

  

o Assimilation and stability effects (described below) still argue that [h] is [spread 

glottis]. 

 

 The before-last example of (27) is transcribed with [N], which is not to be confused with 

uvular [ɴ]. 

 

 [N] is a placeless glide which is found in Indic languages. 

 

o Sanskrit grammarians described this glide as an unmodified nasal following a 

vowel and accordingly referred to it as anusvara, literally “after sound” 

(anu+svara). 

 

o It involves no particular articulator except the soft palate, which is lowered. 

 

 The so-called “mora nasal” of Japanese, e.g. hoN ‘book’, is also arguably a nasal glide 

(Catford 1977; Vance 1987). 

 

 Nasal glides are common in some varieties of Spanish, where they occur before nonstops 

or word-finally (D'Introno & Sosa 1984:2-3). 

 

                                                           
74 Piñeros points out that [h] optionally deletes in this variety. 
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                                      (28) Nasal glides in Northern Rustic Dominican Spanish (Piñeros 2002).75 

a. [oj.t̪eN.sja] ‘proper name’ 

 [eN.fej.mo] ‘sick’ 

 [saN.ha] ‘ditch’ 

 [oN.ra.ð̞o] ‘honest’ 

 [eN.la.se] ‘link’ 

b. [ra.t̪oN] ‘mouse’ 

 [se.ɣ̞uN] ‘according to’ 

 [bweN] ‘good’ 

 

o The nasal glide here sounds like “a very weak and ‘reduced” velar nasal (ŋ) 

(Jimenez Sabater 1975:117). 

 

 Incidentally, even [spread glottis] /h/ may be specified [nasal]. 

 

o For example, Kwangali, a Kovango (Bantu) language spoken in Namibia, has 

nasalized h’s which are written <nh>, e.g. nhonho [h oh o] ‘devil’s horn’. 

 

(29) Kwangali (Ladefoged & Maddieson 1996:132) 

  [h oh o] ‘devil’s thorn’                cf. [hompa] ‘chief’ 

  [h uh wa] ‘fowl’ [huma] ‘bite’ 

  [muh o] ‘kind of spear’ [muhona] ‘master’ 

  [koh i] ‘beneath, under’ [ruhunga] ‘feather’ 

 

 Note, finally, that the two laryngeal features [spread glottis] and [voice] can combine in a 

single syllable onset or coda, yielding a voiced aspirate. 

 

o It is widely believed that Proto-Indo-European had voiced aspirates, which 

changed to simple voiced consonants in Proto-Germanic. Compare the following 

cognates in Sanskrit and English.76 

                                                           
75 Piñeros points out that in this variety, N is sometimes realized as [ŋ] or else simply deleted, in which 

case the [nasal] feature survives in the preceding nucleus —an instance of ‘stability’. 
76 The change PIE *bʱ, *dʱ, *gʱ > Germanic b, d, g was accompanied by another change: PIE *b, *d, *g > Gc p, 

t, k, which is evident by comparing French and English cognates. (Both changes are part of “Grimm’s Law”.) 
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  (30) SANSKRIT ENGLISH  

  a. bʰráːtar brother  

   bʰára- bear  

  b. dʰaː- do, did, deed  

  c. ɦamsa < *gʰ goose  

 

o Voiced aspirates survive in Indic languages. For example, Sindhi differentiates 

onsets that are [stop] versus [stop, voice] versus [stop, spread glottis] versus [stop, 

voice, spread glottis] (Ladefoged & Maddieson 1996:83): 

təru ‘bottom’ vs. dəru ‘door’ vs. thəru ‘trunk of body’ vs. dhəru (district name) 

 

Assimilation/dissimilation 

 

 A first example of [spread glottis] assimilation is provided by the Seville dialect of Spanish 

(Vaux 1998:504, Javier Martin-Gonzales, personal communication). 

 

o Here syllable-final [s] not only regularly debuccalizes to [h], as it does in many 

dialects of Spanish (see, e.g., (27) on p. 177), it also causes a following stop to 

become aspirated, e.g., los padres ‘the parents’ is pronounced [loh pʰaðɾeh].77 

                                                                                                                                                                                       
 

 FRENCH ENGLISH  FRENCH ENGLISH 

 genou knee  dent tooth < tanθ 

 grain corn  deux two 

 
77 The glottal [h] that results from syllable-final /s/ actually deletes before pause or a consonant in Seville 

Spanish, though not without aspirating a following stop —a “stability” effect (Lévesque 1992:17-8; 

Dobrovolsky & Shaw 1993). 

 

 después [de pʰwe] ‘after’ 

 más pobre [ma pʰoβɾe] ‘poorer’ 

 lo hiciste [loi sitʰe] ‘you did it’ 

 los tíos [lo tʰio] ‘the uncles’ 

 escuchar [ekʰu ʧaɾ] ‘to listen’ 

 dos cosas [do kʰosa] ‘two things’ 
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 Ancient Greek is an example in which the features [voice] and [spread glottis] pattern 

together in assimilation as a result of their grouping as “laryngeal” (Kenstowicz 1994). 

 

o The data in (31) illustrate that the laryngeal features of a suffix-initial stop spread 

to a preceding stop, which thereby loses its own lexically-specified laryngeal 

features. 
 

(31) Ancient Greek 

  [tri b-] ‘rub’ [tri b-o ] -oː [tɛtri p-tai] -tai 

  [grapʰ-] ‘write’ [grapʰ-o ] 1s.ind. [gɛgrap-tai] 3s.perf.ind.med-pass 

  [pɛmp-] ‘send’ [pɛmp-o ]  [ɛpɛmpʰ-tʰɛ n] -tʰen 

  [tri b-] ‘rub’ [tri b-o ]  [ɛtri pʰ-tʰɛ n] 1s.sg.aorist.ind.pass 

  [klɛpt-] ‘steal’ [klɛpt-o ]  [klɛb-dɛ n] -den 

  [grapʰ-] ‘write’ [grapʰ-o ]  [grab-dɛ n] ‘by’ (adv) 

 

 Similarly, according to Lombardi (1991a:140) [voice] and [spread glottis] both spread in 

Sanskrit, e.g. (32).78 

 

o Note that unlike Greek, Sanskrit has voiced aspirates, and its laryngeal assimilation 

is progressive. 
 

(32) Sanskrit 

  budʰ-ta → budʰdʰa (no glosses provided) 

  labʰ-ta → labʰdʰa  

  rundʰ-tʰas → rundʰdʰas  

 

 Ancient Greek and Sanskrit also provide a famous example of dissimilation of [spread 

glottis]. 

 

o As shown below, [spread glottis] stops deaspirated historically when they were 

followed by another [spread glottis] stop in the same word. 

 

                                                                                                                                                                                       
 
78 Lombardi (ib.) explains that CʰCʰ is always realized phonetically as CCʰ. 
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 This effect is known as “Grassmann’s Law”, after the mathematician-

physicist-philologist Hermann Grassmann (1809-1877) who discovered it. 

 

(33) Grassmann’s Law (Lombardi 1991b) 

   a. GREEK    

    pʰepʰuka → pepʰuka ‘converted’ 

    tʰitʰeːmi → titʰeːmi ‘I put’ 

    tʰrikʰos → trikʰos ‘hair’ 

    tʰrepʰo → trepʰo ‘I rear’ 

   b. SANSKRIT    

    bʰabʰuːva → babʰuːva ‘became’ 

    bʰodʰati → bodʰati ‘he/she knows’ 

    bʰubʰodʰa → bubodʰa ‘he/she knew’ 

    dʰadʰaːmi → dadʰaːmi ‘I put’ 

[CONSTRICTED GLOTTIS] 

 

 The feature [constricted glottis] (“glottal adduction”)79 is widely assumed to be the 

phonological feature shared by:80 
 

o ejectives 
 

o implosives 
 

o glottalized or laryngealized (“creaky”) sonorants 
 

o glottal stop. 

 

                                                           
79 FYI, vocal folds can also become paralyzed in this position; this is a life-threatening condition (“bilateral 

abductor paralysis”) which requires immediate tracheostomy! 
80 These are sound types which go by a wide variety of names in the literature. For example, ejectives alone 

have been referred to variously as glottalized, glottalic, abruptive, checked, popped, with supraglottal 

expiration, with glottal occlusion, evulsive, with glottalic pressure, glottalic egressive, glottal stop sound, 

glottocclusive, glottal occlusive, recursive, etc! (Fallon 2002:6).  
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 Thus [constricted glottis] has a variety of phonetic implementations across languages and 

even within languages. 
 

o For instance, in the Chadic language Hausa, [constricted glottis] is implemented as 

creaky implosion in bilabial and alveolar stops (34a), as ejection (postglottalization) 

in alveolar fricatives and velar stops (34b), and as preglottalization in glides (34c): 
 

(34) Hausa (Ladefoged & Maddieson 1996:86) 

                GLOTTALIZED                        PLAIN 

 a. [ɓ̰a tà] ‘spoil’ [ba tà ] ‘line’ 

  [ɗ̰a mè ] ‘tighten (belt)’ [da mè ] ‘mix thoroughly’ 

 b. [s’a rà ] ‘arrange’ [sa rà ] ‘cut’ 

  [k’a rà ] ‘increase’ [ka rà ] ‘put near’ 

  [kʷ’a rà ] ‘shea nut’ [kʷa rà ] ‘pour’ 

 c. [ʔja ] ‘daughter’ [ja ] ‘he’ [comp.] 

 

 Like the other laryngeal features, [constricted glottis] can be very restricted in distribution 

in some languages. 
 

o In the Wakashan language Nuu-chah-nulth (Sapir & Swadesh 1939; Howe & 

Pulleyblank 2001), for instance, ejectives occur only in syllable onset position. 
 

o This is exemplified in the following table where examples are given of word-initial 

ejectives, intervocalic ejectives and postconsonantal/prevocalic ejectives. Crucially, 

there are no examples of either word-final or preconsonantal ejectives in Nuu-

chah-nulth. 
 

(35) Surface distribution of ejectives 

a. WORD-INITIAL [p’u .ʔi] ‘halibut’ [ʧ’a.ʔak] ‘water’ 

  [t’uħ.ʦ’i.ti] ‘head’ [k’aʃ.kʷa.ʔjap] ‘put things away’ 

  [ʦ’a.ʔak] ‘river’ [kʷ’i.sa ] ‘snowing’ 

  [tɬ’u.pa ] ‘sunny’   

b. INTERVOCALIC [tu.p’aɬ] ‘sea, ocean’ [kʷ’a.tɬaq] ‘sea otter belt’ 

  [ʔa.t’a] ‘thick’ [wi.k’atɬ] ‘not’ 

  [qʷa.ja.ʦ’i k] ‘wolf’ [t’a.kʷ’as] ‘gills’ 

  [ʔi.ʧ’a.ʔap] ‘to lift’   
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c. POSTCONSONANTAL [ɬapħs.p’a.t’u] ‘bird wing’ [hi.ta .q’as] ‘woods, forest’ 

  [ʦ’im.t’u ] ‘squirrel’ [tɬ’as.k’as.ʔiʃ] ‘the surface is smooth’ 

  [tɬuɬ.ʦ’u .ʔiʃ] ‘it is clean’ [ʔin.kʷ’aħs] ‘lamp, ceiling light’ 

  [ʔim.ʧ’a p] ‘to play’   

 

o Ejectives contrast with sequences of a consonant followed by a glottal stop: 
 

(36) Contrasts between glottalized obstruents and clusters with [ʔ] 

 VC’V [t’a.ʔja.ʦ’u] ‘fish line (straight down fishing)’ 

 VCʔV [ʕapʦ.ʔin] ‘abalone’ 

 

 

o Other possible combinations of ejectives with a glottal stop are not possible 

because ejectives cannot occur preconsonantally (explaining the absence of VC’ʔV) 

and glottal stops cannot occur except syllable-initially/prevocalically (explaining 

the absence of VʔCV and VʔC’V). 

 

o The distribution of ejectives is faithfully repeated by the glottalized sonorants in 

Nuu-chah-nulth. As with ejectives, glottalized sonorants occur only in 

prevocalic/syllable-initial position. 

 

 Examples are given in (37) of word-initial, intervocalic and postconsonantal 

but prevocalic glottalized sonorants. As with ejectives, there are no 

examples of either word-final or preconsonantal glottalized sonorants. 

 

(37) Surface distribution of glottalized sonorants 

   a. WORD-INITIAL [ʔmi.tɬa ] ‘raining’ 

     [ʔnu.ʔwi q.su.ʔi] ‘the father’ 

     [ʔja.ʔi.si] ‘butter clams’ 

     [ʔwa.saq.ʃi] ‘cough’ 

   b. INTERVOCALIC [ʔja.ʔma] ‘salal berry’ 

     [ki.ʔnu.ʦak] ‘blue’ 

     [kʷ’i.ʔjas] ‘snow on the ground’ 

     [ɬi.ʔwaħ.mis] ‘cloud’ 
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   c. POSTCONSONANTAL [ɬu ʧ. ʔmu p] ‘sister’ 

     [ma.maɬ.ʔni] ‘European, white person’ 

     [wik.ʔju.ʔatɬs] ‘I have not’ 

     [tɬat.ʔwa ] ‘paddle a canoe’ 

 

 Again like the ejectives, a contrast is observed between glottalized 

sonorants and clusters with a glottal stop: 
 

(38) Contrasts between glottalized sonorants and clusters with [ʔ] 

  VR̰V [qin.ħa .ʔma] ‘egg’ 

  VRʔV [ʔum.ʔi q.su] ‘mother’ 

 

o Finally, it is important to focus on glottal stops themselves. 

 

 It has been noted that glottal stops occur only syllable-

initially/prevocalically in Nuu-chah-nulth.  

 

 Some examples have been seen already, but here we add to those to show 

the full range of contexts for a glottal stop. 
 

(39) Surface distribution of glottal stop 

 a. WORD-INITIAL [ʔaħ.ku ] ‘here’ 

   [ʔi ħ] ‘big’ 

   [ʔuʧ.qak] ‘foggy’ 

   [ʔu ʃ.tup] ‘something’ 

 b. INTERVOCALIC [ʕa.ʔuk] ‘lake’ 

   [na.ʔa ] ‘hear’ 

   [hu .ʔi .ʔatħ] ‘Ohiaht tribe’ 

   [hi.ʔi s] ‘there on ground’ 

 c. POSTCONSONANTAL [tɬ’a ʧ.ʔa ɬ] ‘thimbleberry’ 

   [ʧim.ʔiɬ] ‘bed’ 

   [ʔust.ʔiɬ] ‘floor, downstairs’ 

   [muʃ.ʔa.sum] ‘door’ 
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 As with both ejectives and glottalized sonorants, a glottal stop may not occur 

either word-finally or before a consonant.  

 

o To account for the parallel behavior of ejection in obstruents, creak in sonorants 

(glottalization is realized as creakiness in the initial portion of glottalized 

sonorants) and a plain glottal stop, a single unified feature of [constricted glottis] is 

needed. 

 

o The crucial factor in determining the distribution of [constricted glottis] in Nuu-

chah-nulth is syllabic position. We may say that Nuu-chah-nulth has a positional 

markedness constraint against glottalization in syllable-final position:  
 

(40) Syllable-final glottalization markedness 

  *[constricted glottis] . “Glottalization is not permitted syllable-finally.” 

 

 So far, no mention has been made of glottalized fricatives. When it accompanies a fricative, 

the feature [constricted glottis] is normally realized as ejection. 

 

o Glottalized fricatives are extremely rare crosslinguistically but are commonly found 

in Tlingit, a Dene-Yeniseian language spoken in British Columbia, the Yukon and 

Alaska (Ladefoged & Maddieson 1996:179): 
 

(41) Tlingit 

  ALVEOLAR VELAR ROUNDED VELAR UVULAR ROUNDED UVULAR 

 PLAIN [sa ] [xa t] [xʷa s] [χe t] [χʷa l] 

  ‘be narrow’ ‘protrude’ ‘hang’ ‘multiply’ ‘shake, tremble’ 

 EJECTIVE [s’a ] [x’a t] [xʷ’a s’k] [χ’e t’] [χʷ’a s’ 

  ‘claim’ ‘file’ ‘be numb’ ‘gnaw, chew’ ‘become bald’ 

 

 Turning now to the possibility of a floating [constricted glottis], in his grammar of Klamath 

(a Penutian language of Oregon), Barker (1964:263) posits a “morphophoneme ||’||, 

which is represented on the phonemic level by the glottalization of some neighboring 

consonant”, and which Blevins (1993:266) interprets as “a floating [constricted glottis] 

feature”. 
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o This feature, which accompanies the diminutive /-ʔa k’/ for example, affects stops 

(42a) and affricates (42b) as well as sonorants (42c,d). Note, too, that with vowel-

final stems (42e) glottalization is realized as [ʔ]. 

 

o With a single feature, [constricted glottis], a pattern such as this is 

straightforwardly accounted for. 

 

(42) Klamath diminutive  

 a. /Red + n̰epʰ + ʔa k’/ → [n̰en.p’a k] ‘distributive little hands’ 

 b. /Red + pʰeʧh + ʔa k’/ → [pep.ʧ’a k] ‘distributive little feet’ 

 c. /Red + qʧʰu l + ʔa k’/ → [qʧʰuq.ʧʰu .l̰a k] ‘distributive little star’ 

 d. /Red + ʔankʰu+ ʔa k’/ → [ʔa.ʔank.w̰a k] ‘distributive little buffalos’ 

 e. /Red + kʰow̰e + ʔa k’/ → [kʰok.w̰e.ʔa k] ‘distributive little frogs’ 

 

o Similarly, Buckley (1990:84) reports that in Kashaya, a Pomoan language of 

California, “the Assertive morpheme is a floating [+constricted glottis] feature 

which links to an immediately preceding consonant, thereby glottalizing it”. 

 

 Stops and sonorants are both affected by the same glottalizing feature. 

 

(43) Kashaya 

   a. /jah.mot + ʔ/ → [jah.mot’] ‘it’s a cougar’ 

   b. /ʦ’iʃ.kan + ʔ/ → [ʦ’iʃ.kan̰] ‘it’s pretty’ 

 

 

 To conclude this section we note that all three laryngeal features can be used contrastively 

in a single language. 

 

 

o For example, Yuchi, a language isolate now spoken by just a handful of speakers in 

Oklahoma, has the following inventory of stop sounds (Crawford 1973:174): 
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(44) Laryngeal specifications and examples of Yuchi stops and affricates 

 UNMARKED [voice] [spread gl.] [constr. gl.] 

LABIALS p 

([pa] ‘sack’) 

b 

([ba] ‘burn’) 

ph 

([pha] ‘cut’) 

p’ 

([go.p’a] ‘look’) 

ALVEOLARS t 

([ge.ta] ‘hold on’) 

d 

([go.da] ‘wash’) 

th 

([go.tha] ‘pick’ 

t’ 

([jo ʃ.t’a] ‘Shawnee’) 

ALVEOLAR 

 AFFRICATES 

ʦ 

([di.ʦa] ‘I sleep’) 

ʣ 

([ʔa.di.ʣa] ‘I say’) 

ʦh 

([ʦhja] ‘dry’) 

ʦ’ 

([ʦ’a] ‘I cry’) 

ALVEOPALATAL 

AFFRICATES 

ʧ 

([ʧu] ‘boat’) 

ʤ 

([go.kha.ʤu] ‘armpit’) 

ʧh 

([ʧhu] ‘bed’) 

ʧ’ 

([se.ʧ’a] ‘she drowns’) 

VELARS k 

([j̰a.ka] ‘white’) 

g 

([sjo.ga] ‘she rests’) 

kh 

([ʣo.kha] ‘flour’) 

k’ 

([do.k’a] ‘I sift’) 

 

 Note that the features [spread glottis] and [constricted glottis] are logically opposite, and 

so they never occur in the same syllabic position. 

 

 It is possible, however, for [constricted glottis] to combine phonologically with [voice]. 

 

o Uduk is a Nilo-Saharan language that contrasts [constricted glottis] in both [voice] 

and voiceless consonants. 

 

 Note that Uduk additionally has contrastively aspirated stops 
 

(45) Uduk (Ladefoged & Maddieson 1996:82) 

               BILABIAL          ALVEOLAR 

[stop] VOICELESS [pàl] ‘to try’ [tèr] ‘to collect’ 

[stop, voice] VOICED [baʔ] ‘to be something’ [dèɗ] ‘to shiver’ 

[stop, constr. gl.] EJECTIVE [p’àcʰàɗ] ‘fermented’ [t’èɗ] ‘to lick’ 

[stop, voice, c.g.] IMPLOSIVE [ɓàʔ] ‘back of neck’ [ɗek’] ‘to lift’ 

[stop, spread gl.] ASPIRATED [pʰà.lal] ‘centipede’ [tʰèr] ‘to pour off’ 
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Assimilation/dissimilation 

 

 A first example of [constricted glottis] assimilation is provided by the Cushitic language 

Oromo (Owens 1985; Fallon 2002). 

 

o Glottalization spreads from a stem-final consonant to a suffix-initial consonant, e.g., 

(46a). 

 

o In fact, progressive laryngeal assimilation appears to be quite general in Oromo, 

since voicing also spreads in this way (46b). 
 

(46) Oromo (Fallon 2002:43) 

 a. /ʧ’ap’-ti/ [ʧ’ap’t’i] ‘it (f.) breaks’ 

  /me k’-te/ [me t’t’e] ‘you turned’ 

  /me k’-ta/ [me t’t’a] ‘you turn’ 

           cf. /ʧ’ap’-s-ta/ [ʧ’ap’sita] ‘you break sth.’ 

 b. /did-te/ [didde] ‘you refused’ 

  /k’ab-ta/ [k’abda] ‘you have’ 

  /gub-tan/ [gubdan] ‘you (pl.) burn sth.’ 

  /fi g-te/ [fi gde] ‘you escaped’ 

 

 Literary Adyghe (West Circassian: Kumaxov 1967; Fallon 2002) shows a comparable 

pattern, except that laryngeal assimilation is regressive in this case. 

 

o For instance, the personal pronouns (sǝ ‘I’, tǝ ‘we’, ɕʷǝ ‘you (pl.)’, etc.) assimilate 

[constricted glottis] (47a) as well as [voice] (47b) in a following obstruent. 

 

(47) Adyghe (Fallon 2002:47-8) 

  a. /p-ʃ’ǝʁe/ [p’ʃ’ǝʁe] ‘you made’ 

   /t-ʃ’ǝʁe/ [t’ʃ’ǝʁe] ‘we made’ 

  b. /s-ʁekʷ’aʁ/ [zʁekʷ’aʁ] ‘I forced to go’ 

   /t-ʁekʷ’aʁ/ [dʁekʷ’aʁ] ‘we forced to go’ 

   /ɕʷ-ʁekʷ’aʁ/ [ʑʷʁekʷ’aʁ] ‘you (pl.) forced to go’ 
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 Similarly in Mingrelian (Kartvelian: Harris 1991:339; Fallon 2002:55ff.) the prefixes for 

first person and second person objects assimilate the [constricted glottis] and [voice] 

specifications of a following obstruent, but here they do so even across an intervening 

sonorant consonant (r, n), as shown in (48-49). 
 

(48) First person object: p- ~ p̓- ~ b- (49) Second person object: k- ~ k̓- ~ g- 

 a.  [p-rʧχunk] ‘you wash me’ a.  [k-rʧχuns] ‘she washes you’ 

         cf. [p-tχoruns] ‘he buries me’        cf. [me-k-ʧi] ‘I gave you (sth.)’ 

 b.  [p’-rʦ’q’unk] ‘you water me’ b.  [k’-rʧ’ip’uns] ‘s/he stretches you’ 

   [p’-nʦ’q’unk] ‘you ruin me’ c.  [g-rduns] ‘s/he raises you’ 

          cf. [p’-ʧ’k’uns] ‘it eats me’    

 c.  [b-rdunk] ‘you raise me’    

          cf. [b-goruns] ‘he looks for me’    

 

 Such laryngeal assimilation “at a distance” also occurs in Tepehua, a language isolate 

spoken in Eastern Mexico (Watters 1985). 

 

o The second person singular is marked on verbs by mapping a [constricted glottis] 

feature onto all glottalizable sounds, i.e., stops and /h/ in this language. 

 

 Note that only prevocalic stops are eligible docking sites. 

 

o This pattern, which is illustrated in (50), suggests that the second person singular 

is the feature [constricted glottis], and that this feature is spread across the word. 

 

  (50) 3SG. (UNMARKED) 2SG.  

   [ʔaqtajhu -j] [ʔaqt’ʔajʔu -j] help-IMPF 

   [pa tahu -j] [p’a t’aʔu -j] fall-IMPF 

   [nahun] [naʔun] say 

   [wahin] [waʔin] eat (intrans.) 

   [paʃa -j] [p’aʃa -j] bathe 

   [ʃapa-j] [ʃap’a-j] plane 
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 Turning to dissimilation of [constricted glottis], a clear example is provided by Shuswap, 

an Interior Salish language (Kuipers 1974; Thompson & Thompson 1985; Fallon 

2002:206).  

 

o As Kuipers (1974:23) describes: “if a root has the shape K1VK2, K1VRK2, K1RVK2, 

and K2 is glottalized, then K1 is never glottalized. In any type of reduplication, the 

first occurrence of a reduplicated obstruent is never glottalized. Thus …p̓… is 

reduplicated …p…p̓…” [K = obstruent, R = sonorant, V = vowel] 

 

o Deglottalization is illustrated below in two types of Shuswap reduplication, one 

prefixal (CV-), the other suffixal (-VC). 
 

(51) Shuswap CV- redup. (Thompson & Thompson 1985:136; Fallon 2002:206-7) 

  [ʦ’lut] ‘rushes’ [ʦi-ʦ’lútlexʷ] ‘tubular goosegrass’ 

  [k’jej] ‘be cold, freeze’ [t-kj-k’ij-t] ‘chilled’ 

  [ʔs-t’il] ‘to stop, quit’ [te-t’il-t] ‘keeping still’ 

  [t’ekʔ-ém] ‘support, prop up’ [x-tek-t’ekʔ-éχn] ‘crutches’ 

  [q’iw-t] ‘to break’ [qw-q’íw] ‘brittle’ 

 

       (52) Shuswap -VC reduplication (Taylor 1996:84ff.; Fallon 2002:210) 

  /pat’-RED/ [pǝt-át’] ‘overflow, boil, hang down around edges’ 

  /t-xet’-RED/ [t-xǝt-ét’] ‘to join, to fall in with (a herd)’ 

        cf. /q’ʷuxʷ-RED/ [q’ʷǝxʷ-úxʷ] ‘stiff (from cold)’ 

 

o The dissimilation of glottalized consonants is also evident historically. The following 

examples illustrate deglottalization in the development of Shuswap from Proto-

Interior-Salish (PIS).  

 

 Data from neighboring and closely related Thompson River Salish are also 

provided, for comparison. 
 

     (53) Shuswap deglottalization (Thompson & Thompson 1985:136; Fallon 2002:219) 

  PIS  SHUSWAP THOMPSON 

  *[k’íp’] ‘pinch’ [kip’-m] [k’íp’-m] 

  *[qʷ’aʦ’ ‘full’ [qʷéʦ’-t] [qʷ’éʦ’-t] 
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  *[p’utɬ’] ‘fog’ [s-pút’-nt] [s-p’útɬ’-t] 

  *[ʦ’ékʷ’] ‘bright, shine’ [ʦekʷ-ʦekʷ’] [ʦ’ékʷ’] 
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Exercises 

1. Turkana, a Nilotic language of Kenya, presents alternations between velar and uvular 

consonants. Develop an account of [k] vs. [q] in Turkana based on the following examples. 

 

Turkana (Zetterstrand 1996) 

a. [ɑ.ki.ru] ‘rain’ b. [ɛ.qɔ.rɪ] ‘rattle’ (sg.) 

 [ɑ.mɑ.kuk] ‘stool’  [ɛ.qɔl.cɔr ] ‘pelican’ 

 [ŋi.ke.no] ‘fireplace’ (pl.)  [e.qod] ‘tax’ (sg.) 

 [ŋɑ.kɪ.mɑq] ‘old woman’  [e.qoj] ‘matter’ 

 [ɑ.rʊ.kʊm] ‘cough’  [ɛ.qɑ.le s] ‘ostrich’ 

 [ɑ.kɛ.pʊ] ‘vein’    
 

c. [ŋɪ.kɑ.do.χot ~ ŋɪ.qɑ.do.χot]  ‘monkeys’ 

 [ɑ.mʊ.kɑt ~ ɑ.mʊ.qɑt] ‘shoes’ 

 [ni.kor ~ ni.qor] ‘Samburu’ (pl.) 

 [ŋɪ.kɑ.jo ~ ŋɪ.qɑ.jo] ‘tree’ (pl.) 

 [lo.u.ko ~ lo.u.qo] ‘in this lung’ 

 

2. Account for the different 

pronunciations of consonants in French 

vs. English words: 

 [ɔp.seʁ.ve] ‘observe’ 

 [a.nɛg.dɔt] ‘anecdote’ [bez.bɑl] ‘baseball’ 

 [ɔp.tə.niʁ] ‘obtain’ [ɛg.zɛʁ.sis] ‘exercise’ 

 

3. According to Golla (1964), the Yokuts (Penutian) word *talḭm ‘trout’ has become [t’al̰im] in 

Chukchansi. Suggest an explanation. 

 

4. Try to explain the allomorphy of the adjectival suffix in Georgian (Aronson 1990). 

 

 asur-uli ‘Asyrrian’ asur-uli ‘Asyrrian’ 

 somχ-uri ‘Armenian’ dan-uri ‘Danish’ 

 ungr-uli ‘Hungarian’ ʧerk’ez-uli ‘Cherkessian’ 

 kimi-uri ‘chemical’ fizik-uri ‘physical’ 

 frang-uli ‘French’ reakti-uli ‘reactive’ 

 real-uri ‘real’ terminal-uri ‘terminal’ 
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5. In Irish, when pronouns are added to a word beginning with the voiceless plain coronals [t] 

and [s] or their palatalized counterparts [tʲ] and [sʲ], these consonants reduce to [h] and [hʲ], 

respectively. How can this process be formulated? (Kenstowicz 1994). 

 

 talə ‘land’ mə halə ‘my land’ 

 soləs ‘light’ mə holəs ‘my light’ 

 tʲoːxt ‘temperature’ mə hʲoːxt ‘my temperature’ 

 sʲoːl ‘sail’ mə hʲoːl ‘my sail’ 

 

6. Try to explain the allomorphy of the plural infix in Sundanese (Cohn 1992). 

 

 SING. PL.   

 kusut k-ar-usut ‘messy’  

 visualisasi v-ar-isualisasi ‘visualize’  

 damaŋ d-ar-amaŋ ‘well’ (adj.)  

 poho p-ar-oho ‘forget’  

 ŋoplok ŋ-ar-oplok ‘flop down’  

 gɨlis g-ar-ɨlis ‘beautiful’  

 mahal m-ar-ahal ‘expensive’  

 dahar d-al-ahar ‘eat’  

 hormat h-al-ormat ‘respect’ 

 pərceka p-al-ərceka ‘handsome’ 

 combrek c-al-ombrek ‘cold’ 

 motret m-al-otret ‘take a picture’ 

 bɨŋhar b-al-ɨŋhar ‘rich’ 

 

 The French words raport ‘report’ and directeur ‘director’ are borrowed as lapor and 

dalektur in Sundanese. Can you explain this? 

 

7. Try to explain the allomorphy of the adjectival suffix in Georgian (Aronson 1990). 

 

a. p’olonuri ‘Polish’ danuri ‘Danish’ 

 somχuri ‘Armenian’ fizikuri ‘physical’ 

 kimiuri ‘chemical’   
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b. asuruli ‘Asyrrian’ franguli ‘French’ 

 p’rusiuli ‘Prussian’ ʧerk’ezuli ‘Cherkessian’ 

 ungruli ‘Hungarian’ reaktiuli ‘reactive’ 

     

c. kartluri ‘Kartvelian’ avast’raluri ‘Australian’ 

 realuri ‘real’ terminaluri ‘terminal’ 

 

8. Examine t/ts and d/dz in Canadian French. What conditions their distribution? (Davenport 

& Hannahs 1998). 

 

 [ak.tsɪf] ‘active’  [tsy] ‘you’ 

 [dzi] ‘say’  [twe] ‘you’ (obj.) 

 [tu] ‘all’ (masc.)  [de.ʒɑ] ‘already’ 

 [dɔ.ne] ‘give’  [dzʏk] ‘duke’ 

 [ad.mɛt] ‘admit’  [dzɪsk] ‘record’ (noun) 

 [tɔ.tal] ‘total’  [dʊt] ‘doubt’ 

 [tut] ‘all’ (fem.)  [sɔr.tsi] ‘exit’ 

 [tsɪp] ‘type’  [mɔr.dzy] ‘bitten’ 

 

9. Gitksan is a Tsimshian language spoken in the Skeena River valley of British Columbia, 

mainly between Kispiox and Kitwanga. The following data are from Hoard (1978). Explain the 

changes in the stops.  

 

 /xpil̰/ [xbiʔl̰] ‘ten’ /kitɬ’/ [gɪʔtɬ’] ‘vermillion’ 

 /paχ/ [bɐχ] ‘to run’ /tkʷantxʷ/ [tʰgʷantxʷ] ‘to trip, stumble’ 

 /pan/ [bɑn] ‘belly’ /qan/ [ɢɑn] ‘tree, wood’ 

 /taw/ [dɐw] ‘ice’ /qu t/ [ɢə tʰ] ‘heart’ 

 /xti / [xdi ] ‘tea’ /qaʦ/ [ɢɑʦ] ‘spill’ 

 /tu s/ [du s] ‘cat’ /nikʷu t/ [nɪgʷə  tʰ] ‘father’ 

 /ʦakʷ/ [ʤɐkʷʰ] ‘kill’ /nikʷu t+i/ [nɪgʷə  di] ‘my father’ 

 /ʦákʷasxʷ/ [ʤɐgʷɐsxʷ] ‘animal’ /wak/ [wɛkʲ] ‘brother’ 

 /kat/ [gʲɛ̞tʰ] ‘man’ /wak+m/ [wɛ̞gʲm ] ~ ‘our brother’ 

 /kup/ [gup] ‘to eat’  [wɛ̞gʲɪm]  
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Next, try to explain why implosives derive from underlying ejectives in Gitksan: 

 

 /p’t’al/ [p’ɗal] ‘rib’ /q’ujp’áx/ [ɢɔjɓáx] ‘bright’ 

 /t’a / [ɗa ] ‘to sit’ /t’is/ [ɗɪs] ‘to punch’ 

 /t’k’a/ [t’ɠa] ‘skin’ /q’ilt/ [ʛɛlt] ‘top (of hill)’ 

 

10. Suggest a possible historical explanation for the following alternations: 

 

  electri[k] electri[s]ity 

  classi[k]al classi[s]ist 

  criti[k]al criti[s]ism 

  publi[k] publi[s]ity 

  Catholi[k] Catholi[s]ism 

  medi[k]ate medi[s]ine 

  dupli[k]ate dupli[s]ity 

 

11. Explain the changes observed in the following Finnish data (Kiparsky 1993). 

 

a. /halut-i/ [ha.lu.si] ‘wanted’ 

 /halut-a/ [ha.lu.ta] ‘to want’ 

b. /hakkat-i/ [hak.ka.si] ‘hewed’ 

c. /turpot-i/ [tur.po.si] ‘swelled’ 

d. /avat-i/ [a.va.si] ‘opened’ 

e. /vete/ [ve.si]81 ‘water’ 

 /vete-næ/ [ve.te.næ] ‘water’ (ess.) 

 

12. Try to explain the form of the following loanwords in Japanese. (N.B.: The “default” vowel 

for insertion (epenthesis) is [ɯ], e.g., glove > gɯlovɯ, public > pabɯrik ɯ.) 

 

 Japanese Original  

a. [tsɯ .pi .sɯ] [tu .pi s] English: ‘two piece(s)’ 

b. [tsɯ .rɯ .zɯ] [tu.luz] French: ‘Toulouse’ (place name) 

                                                           
81 Word-final /e/ is regularly raised to [i] in Finnish. 
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c. [ka.tsɯ.re.tsɯ] [kʌt.lət] English: ‘cutlet’ 

 

Try now to explain this different pattern also observed in these loans (Mah 2001): 

 

‘toast’ > [to.sɯ.to] ‘skate’ > [sɯ.ke.to] 

 

13. Explain the use of [d] versus [ð] in Osage (Siouan), as spoken by the late Fred M. Lookout 

of Oklahoma (Wolff 1952):  

 

 ʦʔɛðɛ ‘he killed it’  dɑbəði  ‘three’ 

dɑʦ pɛ ‘to eat’  ɑðikhə  ʒa  ‘he lay down’ 

 ðɛzɛ ‘tongue’ dɑ kʔɛ ‘to dig’ 

 dɑli  ‘good’  ðiɛ ‘you’ 

 ðiʃki ‘to wash’  lo ði  ‘drunk’ 

dɑ ʦɛ ‘house’ ðu ʒɑ ‘to wash’ 

dɑ ʃtú ‘to bite’ mã ʃʧi kɛ idɑ mãʒi ‘I didn’t see the rabbit’ 

 

 

14. Labialized consonants are illustrated below in the West African language Kutep. (In these 

data, [ɕ] is a dorsal-coronal fricative, [ʑ] its voiced counterpart, and [ʨ], its affricate 

counterpart; accents on vowels are tones, which may be ignored.) What determines the 

phonetic form of the labialized element? (Roca & Johnson 2000) 

 

  ⟦bapʷa⟧ ‘they grind’ ⟦ba.ʑvam⟧ ‘they begged’ 

  ⟦batʷap⟧ ‘the picked up’ ⟦a.ɕfá.paŋ⟧ ‘groundnuts’ 

  ⟦ba.tsfáp⟧ ‘they chose’ ⟦bas.kʷáp⟧ ‘they are foolish’ 

  ⟦ba.ʨfák⟧ ‘they sleep’ ⟦ba.sfa⟧ ‘they kneel’ 

  ⟦nsá.zvak.kʷà⟧ ‘the water is hot’ ⟦ba.ŋʷáŋ⟧ ‘they slip’ 

  ⟦ba.bʷa⟧ ‘they deceived’ ⟦ba.mʷà⟧ ‘they measured’ 

  ⟦ba.mbʷà⟧ ‘they tasted’ ⟦ba.ŋgʷà⟧ ‘they drink’ 

  ⟦ba.ndʷap⟧ ‘they wove’   

 

15. Explain the possible pronunciation of sandwich as [sæmwɪʧ]. 
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16. Many Spanish dialects change /s/ to glottal [h] syllable-finally. For example, determiners 

such as /dos/ ‘two’ and /mis/ ‘my (pl.)’ are normally pronounced with [h], e.g. do[h] amigos 

‘two friends’, mi[h] amigos ‘my friends’. However, the change from /s/ to [h] fails to apply 

before words that contain the sound x, which is written j and pronounced [h] in the dialects in 

question, e.g., do[s] ojos ‘my eyes’, mi[s] hijos ‘my children’ (Lipski 2000). Provide an 

explanation. 

 

17. Try to explain the following cases of allomorphy in Tashlhiyt Berber. 

 

Reflexive prefix alternation: [m ~ n] 

 [m-xazar] ‘scowl’ [n-fara] ‘disentangle’ 

 [m-saggal] ‘look for’ [n-ħaʃʃam] ‘be shy’ 

 [m-ʃ̙awar] ‘ask advice’ [n-xalaf] ‘place crosswise’ 

 [m -ʒla]82 ‘lose’ [n-kaddab] ‘consider a liar’ 

     

Agentive prefix alternation: [am ~ an]  

 [am-las] ‘shear’ [an-r̙mi] ‘be tired’ 

 [am-krz] ‘plow’ [an-bur] ‘remain celibate’ 

 [am-agur] ‘remain’ [an-d̙fur] ‘follow’ 

 [am-zug] ‘abscond’ [an-ʕazum] ‘fast’ 

 

18. State the context where each Korean liquid is found.  

 

 mul ‘water’ mal ‘horse’ 

 mulkama ‘place for water’ malkama ‘place for horse’ 

 mure ‘at the water’ mare ‘at the horse’ 

 pal ‘foot’ səul ‘Seoul’ 

 pari ‘of the foot’ rupi ‘ruby’ 

 ilkop ‘barber’ ration ‘radio’ 

 

What difficulty is a name such as Lori Roland likely to present to the Korean learner of 

English? (Kenstowicz 1994) 

                                                           
82 Ignore lengthening of m- in this example; this is due to a regular prosodic process in Berber.  
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19. Explain the alternations in the following sets from Veneto Italian (Walker 2001). 

 

Singular vs. plural in Veneto Italian 

 fior ‘flower’ (masc. sg.) fiur-i ‘flower’ (masc. pl.) 

 ver-o ‘true’ (masc. sg.) vir-i ‘true’ (masc. pl.) 

 amor ‘love’ (masc. sg.) amur-i ‘love’ (masc. pl.) 

 negr-o ‘negro’ (masc. sg.) nigr-i ‘negro’ (masc. pl.) 

 ov-o ‘egg’ (masc. sg.) uv-i ‘egg’ (masc. pl.) 

 calset-o ‘sock’ (masc. sg.) calsit-i ‘sock’ (masc. pl.) 

 

1s vs. 2s in Veneto Italian 

 met-o ‘I put’ mit-i ‘you put’ 

 scolt-o ‘I listen’ scult-i ‘you listen’ 

 bev-o ‘I drink’ bi-vi ‘you drink’ 

 

20. Which consonants may precede [w] at the beginnings of words in English (CwV…)? 

 

21. Explain the alternations in the form of suffixes in the following data from Finnish (Roca & 

Johnson 2000:168). (Be warned that there’s a tricky complication.) 

 

 tɑlo-ssɑ ‘in the house’ kylæ-ssæ ‘in the village’ 

 turu-ssɑ ‘in Turku’ kæde-ssæ ‘in the hand’ 

 pori-ssɑ ‘in Pori’ veneː-sæ ‘in the boat’ 

 porvoː-ssɑ ‘in Porvoo’ helsiŋŋi-ssæ ‘in Helsinki’ 

 tuo-ko ‘that?’ tæmæ-kø ‘this?’ 

 tuo-ssɑ-ko ‘in that?’ tæ-ssæ-kø ‘in this?’ 

 nɑise-ltɑ ‘from the woman’ tytø-ltæ ‘from the girl’ 

 sisɑre-ltɑ ‘from the sister’ velje-ltæ ‘from the brother’ 
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22. Explain the alternations in the aorist suffix in Wikchimani (a California Penutian 

language)(Archangeli 1984:159). 

 [pʰin̰-ʃi] ‘stung’ 

 [t̪yʔys-ʃy] ‘made’ 

 [t̪ʰan-ʃi] ‘went’ 

 [hut̪-ʃu] ‘knew’ 

 [mo xit̪-ʃi] ‘got old’ 

 

23. Moore (Nikiema 2002) is a Gur language in Burkina Faso. Give a rule to explain why the 

suffixes -go and -re change to -gu and -ri, respectively. Illustrate how your rule works with 

some examples. 

 

[kor-go] ‘sack’ [kug-ri] ‘stone’ 

[laŋ-go] ‘hole’ [tʊb-re] ‘ear’ 

[bɪd-go] ‘sorrel’ [gob-re] ‘left hand’ 

[zu-gu] ‘granary’ [rakil-ri] ‘fagot of wood’ 

[rʊg-go] ‘pot’ [gel-re] ‘egg’ 

[sen-go] ‘rainy season’   

 

24. Explain the alternations in the following data from Welsh (Davenport & Hannahs 1998): 

 

[kɛgɪn] ‘kitchen’ [əŋ ŋ ɛgɪn] ‘my kitchen’ 

[bʊθɪn] ‘cottage’ [əm mʊθɪn] ‘my cottage’ 

[ti ] ‘house’ [ən n̥i ] ‘my house’ 

[pɛntrɛ] ‘village’ [əm m̥ɛntrɛ] ‘my village’ 

[dəfrɪn] ‘valley’ [ən nəfrɪn] ‘my valley’ 

[kəmri ] ‘Wales’ [əŋ ŋ əmri ] ‘my Wales’ 
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25. What accounts for the allomorphy in the Latin suffixes -al/-ar in the following noun forms? 

(Spencer 1991:71) 

 

 animal ‘animal’  kalkar ‘spur’ 

 koklear ‘spoon’  exemplar ‘copy’ 

 lakuːnar ‘type of ceiling’  luperkal ‘cave on Palatine hill’ 

 pulwiːnar ‘type of couch’  toral ‘valance (of couch)’ 

 torkular ‘wine press’  tribuːnal ‘tribunal’ 

 

 

26. Which consonants may precede [w] at the beginnings of words in English (CwV…)? 

 

 

27. Explain the various realizations of the singular noun-class prefix in Nawuri, a Kwa 

language of Ghana (Casali 1990; 1993). 

 

[gɨ̙-mɛ ] ‘duck’ [gɨ-mu] ‘head’ 

[gɨ-pula] ‘burial’ [gɨ-fufuli] ‘white’ 

[gʊ-sʊ] ‘ear’ [gu-ʧule ] ‘mushroom’ 

[gɨ̙-lamʷɛ ] ‘tiger nut’ [gɨ-gɨdɨmu] ‘tadpole’ 

[gʊ-lɔ] ‘illness’ [gɨ-k͡po ] a type of dance 

[gɨ̙-ka ] ‘head pad’ [gɨ̙-pʷɛ ] ‘guilt’ 

[gɨ-bo to ] ‘leprosy’ [gɨ-ɲi] ‘tooth’ 

[gɨ̙-bʷa ru ] ‘water yam’ [gu-du] ‘egg’ 

[gu-ku ] ‘digging’ [gɨ-fɨtɨri] ‘grass’ 

[gɨ̙-ba ] ‘hand’ [gɨ̙-mʊ] ‘it’ 

[gu-ʤo] ‘yam’ [gɨ-ɲɨɲɨrɨboto ] ‘millipede’ 

[gɨ̙-sɪbɪta] ‘sandal’ [gɨ̙-fʷɪ] ‘bodily gas’ 

[gʊ-kʊlʊŋ] ‘one item’ [gɨ-ke li ] ‘kapok tree’ 

  [gɨ̙-bʷɪ ba ] ‘guinea corn’ 
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28. Explain the dialect differences in Chilean Spanish, based on the following examples. 

 

 STANDARD NONSTANDARD  

 [tekla] [tekla] ‘key’ 

 [eklipse] [ekliwse ~ eklijse] ‘eclipse’ 

 [regla] [regla] ‘ruler’ 

 [kaptura] [kawtura ~ kajtura] ‘capture’ 

 [etniko] [ejniko] ‘ethnic’ 

 [akto] [awto ~ ajto] ‘act, deed’ 

 [aplikar] [aplikar] ‘to apply’ 

 [dogma] [dowma ~ dojma] ‘dogma’ 

 [admirar] [ajmirar] ‘admire’ 

 [korekto] [korewto ~ korejto] ‘correct’ 

 [tekla] [tekla] ‘key’ 

 [adkirir] [ajkirir] ‘acquire’ 

 [letra] [letra] ‘letter’ 

 [un dato] [un dato] ‘a datum’ 

 [atleta] [ajleta] ‘athlete’ 

 [un bono] [un bono] ‘a bonus’ 

 [afrika] [afrika] ‘Africa’ 

 [digno] [diwno ~ dijno] ‘worthy’ 

 [ombre] [ombre] ‘man’ 

 [atlantiko] [ajlantiko] ‘Atlantic’ 

 [esa broma] [esa broma] ‘that joke’ 

 [soplar] [soplar] ‘to blow’ 

 [atlas] [ajlas] ‘atlas’ 

 [isla] [isla] ‘island’ 

 [obxeto] [owxeto ~ ojxeto] ‘object’ 

 [konsepto] [konsewto ~ konsejto] ‘concept’ 

 [represa] [represa] ‘dam’ 

 [atmosfera] [ajmosfera] ‘atmosphere’ 

 [absurdo] [awsurdo ~ ajsurdo] ‘absurd’ 

 [advertir] [ajvertir] ‘to warn’ 

 [katre] [katre] ‘cot’ 

 [afganistan] [afganistan] ‘Afghanistan’ 

 [sakro] [sakro] ‘sacred’ 
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 [loko] [loko] ‘crazy’ 

 [aŋkla] [aŋkla] ‘anchor’ 

 [el grito] [el grito] ‘the cry’ 

 [esa droga] [esa droga] ‘that drug’ 

 [direktor] [direwtor ~ direjtor] ‘correct’ 

 [bradli] [brajli] proper name 

 [magdalena] [mawdalena~ majdalena] proper name 

 

29. Syllable-final [t, n] shifted to [k, ŋ] in some Min dialects of Chinese (Chen 1973; Rice 

1996:512), such that the Xiamen words tsʰit ‘seven’ and sin ‘new’ are pronounced with final 

[k, ŋ] in adjacent Chaozhou (cf. Xiamen/Chaozhou: pak ‘north’, taŋ ‘winter’) (Norman 

1988:236-7). Suggest an account of this development. 

 

30. Explain the allomorphy in the following Turkish data (Halle et al. 2000:396). 

 

a. [ʃim.di.ki] ‘current’ 

 [ʃim.di] ‘now’ 

b. [bu.gyn.ky] ‘today’s’ 

 [bu.gyn] ‘today’ 

c. [ja.rɨn.ki] ‘tomorrow’s’ 

 [ja.rɨn] ‘tomorrow’ 

 

31. Explain the broad change affecting vowels in the development from Proto-Malayo-

Polynesian to Muna (Van Den Berg 1991:6). 

 

 PMP  Muna 

 *tasik ‘sea’ tehi 

 *laŋuy ‘swim’ leni 

 *babuy ‘pig’ wewi 

 *tapi ‘winnow’ tepi 

 *qapur ‘lime’ ɣefi 

 *sabur ‘scatter’ hewi 

 *hapuy ‘fire’ ifi 

 *isa ‘one’ ise 
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 *quzan ‘rain’ ɣuse 

 *putaq ‘white’ pute 

 

32. The following data are some English loanwords in Hawaiian, a Polynesian language. 

Describe and explain the adaptation of English consonants into Hawaiian, using features. 

(Ignore vowels.) 

 

[ki.ki.ki]  ‘ticket’    [we.ke.ke] ‘whiskey’ 

[ka.mu.e.la]  ‘Samuel’   [ko.pa]  ‘soap’ 

[la.i.ki]   ‘rice’    [ki.pi.ke.li.a]  ‘diphtheria’ 

[ka.u.ka.ni]  ‘thousand’   [pi.ka]   ‘pitcher’ 

[wa.i.na]  ‘wine’    [no.le.wa.i]  ‘Norway’ 

[ko.lo.ke]  ‘crocket’   [pa.la.o.a]  ‘flour’ 

 

Note: Hawaiian has the following onsets/consonants: p, k, m, n, l, w, h. 

 

33. Based on the following data from Kinande (Bantu, Congo), give a formal explanation for the 

various forms of the ‘benefactive’ suffix in Kinande. (For now you can ignore the final [-a] 

suffix; it is added to all words in Kinande.)  

 

   [hʊm-ɪr-a] ‘to beat for’ 

   [bɔh-ɛr-a] ‘to tie for’ 

   [lim-ir-a] ‘to exterminate for’ 

   [himat-ɪr-a] ‘to squeeze for’ 

   [huk-ir-a] ‘to cook for’ 

   [kar-ɪr-a] ‘to tie for’ 

   [lɪm-ɪr-a] ‘to cultivate for’ 

   [hɛk-ɛr-a] ‘to carry for’ 

   [gumat-ɪr-a] ‘to stuff mouth for’ 

 

34. Explain the various shapes of the prefixes in the following examples. 

 

  infallible *imfallible  impale *inpale 

  impossible *inpossible  infamous *imfamous 

  involuntary *imvoluntary  impenitent *inpenitent 



EXERCISES 

Page 204 

  implicit *inplicit  infinite *imfinite 

  invariable *imvariable  imbue *inbue 

 

Similarly for these data: 

 

  confess *comfess  complacent *conplacent 

  composit *conposit  confederacy *comfederacy 

  confirm *comfirm  compassion *conpassion 

  combust *conbust  convert *comvert 

  convoke *comvoke  combine *conbine 

 

 

35. Traditional Arab grammarians divide the consonants of their language into two groups on 

the basis of their effect on the definite prefix ʔal-. The “sun” letters induce a complete 

assimilation of the lateral consonant in the prefix while the “moon” letters have no effect. 

Study the following examples to determine the basis for the distinction. (Kenstowicz 1994) 

 

a. [ʔal.qamr] ‘the moon’ b. [ʔaʃ.ʃams] ‘the sun’ 

 [ʔal.fa.ras] ‘the mare’  [ʔad.da r] ‘the house’ 

 [ʔal.kita b] ‘the book’  [ʔaz.zajt] ‘the oil’ 

 [ʔal.ħarb] ‘the war’  [ʔan.nahr] ‘the river’ 

 [ʔal.ʔab] ‘the father’  [ʔaθ.θawb] ‘the garment’ 

 

Given your solution, predict the definite form of the following nouns. 

 

 [ra.ʒul] ‘man’ [ðalq] ‘tip of tongue’ 

 [xa .tam] ‘ring’ [wa.lad] ‘boy’ 

 [ba b] ‘gate’ [ti.ʒa .ra] ‘commerce’ 

 [sa.na] ‘year’ [la.ban] ‘milk’ 

 [mawt] ‘death’ [ɣa.da] ‘lunch’ 

 [ha.rab] ‘escape’   

 

 

36. Explain the following speech error (Fromkin 1971): glear plue sky. 
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37. Building on the above discussion of Dakota reduplication, try to account for the following 

additional data: 

 

 [ʧó.na.la] [ʧók.ʧó.na.la] ‘to be few’ 

 [lí.la] [lík.li.la] ‘very’ 

 

 

38. Explain all alternations in the following data from Japanese (Clements 1999). Note: the 

verb /fɯm/ means ‘step on’. 

 

 [ʦɯ.ke.rɯ] ‘attach’ [fɯn.ʣɯ.ke.rɯ] ‘trample on’ 

 [ki.rɯ] ‘cut’ [fɯŋ.gi.rɯ] ‘give up’ 

 [ʃi.ba.rɯ] ‘tie’ [fɯn.ʤi.ba.rɯ] ‘immobilize’ 

 

 

39. Shahin (1995) reports that laryngeals [h, ʔ] (variably) replace pharyngeals [ħ, ʕ] in Child 

(Palestinian) Arabic, e.g.: 

 

Substitution of laryngeals for pharyngeals in Child (Palestinian) Arabic 

 /ħ  mi/ [hæmi] ‘difficult’ 2;2 

 /rʕu ħ/ [lʊh] ‘to go’ 2;4 

 /ʕʊsʕsʕ/ [ʔɑs] ‘to press, squeeze’ 1;11 

 

Provide an analysis of this pattern. 

 

 

40. Explain the alternations in the class 10 plural prefix in the following data from Zulu 

(Padgett 1995). (ǀ, ǂ, ǁ are dental, palatoalveolar and lateral, respectively.) 

 

 izim-papʰɛ ‘feathers’ iziŋ-ǀezu ‘slices’ 

 izin-ti ‘sticks’ iziŋ-ǂuŋǂulu ‘species of bird’ (pl.) 

 iziŋ-kɛzɔ ‘spoons’ iziŋ-ǁaŋǁa ‘green frogs’ 
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41. Provide a full explanation for the following alternations in Tahltan, a Dene-Yeniseian 

language of British Columbia. 

 

        1. Alternations in ‘1st person sing.’      2. Alternations in ‘1st pers. pl.’ 

 θɛθðɛɬ ‘I’m hot’  dɛθigit͡ɬ ‘we threw it’ 

 hudiʃt͡ʃa ‘I love them’  dɛsid͡zɛl ‘we shouted’ 

 ɛsk’a  ‘I’m gutting fish’  iʃit͡ʃot͡ɬ ‘we blew it up’ 

 dɛθkʷʊθ ‘I cough’  naθiba t͡ɬ ‘we hung it’ 

 ɛʃd͡ʒɪni ‘I’m singing’  xasi dɛt͡s ‘we plucked it’ 

 nadɛdɛ sba t͡ɬ ‘I hung myself’  tɛ dɛnɛʃid͡ʒu t ‘we chased it away’ 

 ɛθdu θ ‘I whipped him’  θi t̪͡θædi ‘we ate it’ 

 ɬɛnɛʃt͡ʃu ʃ ‘I’m folding it’  dɛsit’ʌs ‘we are walking’ 

 ɛsdan ‘I’m drinking’  uʃid͡ʒɛ ‘we are called’ 

 mɛθɛθɛθ ‘I’m wearing (on feet)’  nisit’a t͡s ‘we got up’ 

 nɛʃjɛɬ ‘I’m growing’  mɛʔɛʃit’ot͡ʃ ‘we are breastfeeding’ 

 sɛsxɛɬ ‘I’m going to kill it’    

 naθt̪͡θ’ɛt ‘I fell off’    

 nɛstɛɬ ‘I’m sleepy’    

 ɛdɛdɛθdu θ ‘I whipped myself’    

 noʔɛdɛ ʃɬɛd͡ʒi ‘I melted it over and over’  

 taθt̪͡θaɬ ‘I’m dying’    

 jaʃt͡ɬɛt͡ʃ ‘I splashed it’    

 xaʔɛθt’aθ ‘I’m cutting the hair off’  

 

 

42. Kinyarwanda seems to allow syllable onsets of considerable complexity, e.g., (a). This fact 

clashes with the evidence from nativization of German loanwords, which suggest that 

consonant clusters are not permitted (b). Try to resolve this contradiction. 

 

 a. [tkwa.ŋga]  ‘we hate’ 

  [ka.ri .ndgwi]  ‘seven’ 

  [i.mŋe .ru.mŋe] ‘male dog’ 

  [u.bga .nŋwa] ‘beard’ 

  [mŋa .ŋho.re.je] ‘you (pl.) worked for me’ 

  [nda.me.sa] ‘I wash’ 
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 b. [bu.ru.gu.me.si.ti.ri] < Burgermeister 

  [re.pu.bu.ri.ka] < Republik 

  [pe.re.zi.da] < Präsident 

  [pe.re.fe] < Präfek 

 

43. Rhotics have changed from [r] to [ʀ] in dialects of many languages, including French 

(Straka 1965), German (Howell 1987) and several Scandinavian languages (Swedish, Danish, 

Norwegian: Torp 2001).83 Describe this change featurally. 

 

44. In these data from Isthmus Zapotec, determine the underlying form of the stems and 

explain the phonological alternations. 

 

 geta 

bere 

doʔo  

jaːga  

diʔiʤa  

palu  

kuːba  

tapa  

‘corncake’ 

‘chicken’ 

‘rope’ 

‘wood’ 

‘word’ 

‘stick’ 

‘dough’ 

‘four’ 

sketabe  

sperebe  

stoʔobe  

sjaːgabe  

stiʔiʤabe  

spalube  

skuːbabe  

stapabe 

‘his corncake’ 

‘his chicken’ 

‘his rope’ 

‘his wood’ 

‘his word’ 

‘his stick’ 

‘his dough’ 

‘his four’ 

sketaluʔ 

spereluʔ  

stoʔoluʔ  

sjaːgaluʔ  

stiʔiʤaluʔ  

spaluluʔ  

skuːbaluʔ 

stapaluʃ 

‘your corncake’ 

‘your chicken’ 

‘your rope’ 

‘your wood’ 

‘your word’ 

‘your stick’ 

‘your dough’ 

‘your four’ 

 

45. In Lithuanian the prefix cognate with English/Latin ‘con-’ shows various shapes 

depending on the following consonant. Explain the prefixal variants in feature geometry. 

 

 [sam.bu .ris] ‘assembly’ [bu .ri s] ‘crowd’ 

 [sam.pi.las] ‘stock’ [pil.nas] ‘full’ 

 [san.do.ra] ‘covenant’ [do.ra] ‘virtue’ 

 [san.ta.ka] ‘confluence’ [te.ke .ti] ‘to flow’ 

 [saŋ.ka.ba] ‘connection’ [ka.be ] ‘hook’ 

                                                           
83 Other examples include: 

 

Portuguese (Noll 1997), Italian (Ladefoged & Maddieson 1996:225), Spanish (Puerto Rican: Granda 1966; 

Navarro Tomás 1966), English (Northumbrian and Sierra Leonean: Rydland 1995; Ladefoged & Maddieson 

1996:236), Dutch (Gussenhoven 1999), Yiddish (Eastern: King & Beach 1998:284-6), Russian (Ladefoged 

& Maddieson 1996:225), and several Central Sulawesi languages (Lauje, Dampelas and Tolitoli: 

Himmelmann 1991). 
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 [sa .vo.ka] ‘idea’ [vok.ti] ‘to understand’ 

 [sa .skam.bis] ‘harmony’ [skam.be .ti] ‘to ring’ 

 [sa .ʃla.vos] ‘sweepings’ [ʃluo.ti] ‘to sweep’ 

 [sa .ʒi.ne] ‘conscience’ [ʒi.no.ti] ‘to know’ 

 [sa .ra.ʃas] ‘list, register’ [ra.ʃi .ti] ‘to write’ 

 

46. Two brothers living with their parents in Cambride, MA, aged 4 and 5.5, were observed to 

speak a dialect of English. What rules distinguish the children’s phonology from the phonology 

of the adult community? (Halle & Clements 1983) 

 

 puppy [pǝʔi ] can [kænd] walked [wɑkt] 

 kick [kɪʔ] did [dɪʔ] Bobby [bɑʔi ] 

 baby [bejʔi ] beat [bi t] tag [tæg] 

 walks [wɑkt] cake [kejʔ] paper [pejʔǝɹ] 

 ran [rǝnd] died [dajʔ] takes [tejkt] 

 men [mænd] took [tʊk] dogs [dɑgd] 

 pet [pɛt] bit [bɪt] toot [tu ʔ] 

     suit [tu ʔ] 

 

 

47. In the Friulian dialect of Italian (Kenstowicz 1994), there is an alternation between voiced 

and voiceless obstruents. Suggest an explanation to account for the following voicing 

alternations. (Ignore accents.) 

 

 wárp ‘blind’  kwárp ‘body’ 

 warb-ít ‘sty’  kwarp-út dimin. 

      

 piérd-i ‘to lose’  dínt ‘tooth’ 

 piért 3sg.  dint-isín dimin. 

 

 

48. Suggest an explanation for the fact that vowels devoice before /s/ and /h/ in Comanche 

(Northern Uto-Aztecan: Armagost 1986; Dobrovolsky & Shaw 1993). 
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49. Explain changes in the final consonants in the development from Middle Chinese (MC) to 

Fuzhou Chinese (FC), as illustrated in the following data (Chen 1973; Norman 1988:228-39). 

 

  MC    FC   MC    FC  

 a. śjǝm > tsʰiŋ ‘deep’ b. diep > tʰak ‘stack up’ 

  duân > touŋ ‘break off’  ngjwɐt > ŋuok ‘moon’ 

  dung > tøiŋ ‘copper’  ńźjiuk > nyk ‘meat’ 

 

 

50. Explain the alternations in the following data from Chamorro, an Austronesian language 

spoken in the Marianas Islands. 

 

a. hulɑt ‘tongue’ i hilɑt ‘the tongue’ 

b. fogon ‘stove’ i fegon ‘the stove’ 

c. lɑhi ‘man’ i læhi ‘the man’ 

d. hulo ‘up’ sæn hilo ‘in the direction up’ 

e. tuŋo ‘to know’ in tiŋo ‘we (excl.) know’ 

   en tiŋo ‘you (pl.) know’ 

 

51. At age two years, two months, S is a lively and intelligent child. State the rules needed to 

derive S’s forms from the adult forms, for consonants only. (Halle & Clements 1983) 

 

 sock [gɔk] other [ʌdǝ] brush [bʌt] 

 leg [gɛk] scream [gi m] bath [ba t] 

 signing [giŋiŋ] uncle [ʌgu] John [dɔn] 

 chockie [gɔgi ] dark [ga k] bump [bʌp] 

 stop [bɔp] lock [gɔk] drink [gik] 

 spoon [bu n] table [be bu] skin [gin] 

 zoo [du ] bus [bʌt] stuck [gʌk] 

 nipple [mibu] smith [mit] new [nu ] 

 tent [dɛt] thank you [gɛgu] swing [wiŋ] 

 snake [ŋe k] tickle [gigu]   

 knife [majp] apple [ɛbu]   

 swing [wiŋ] crumb [gʌm]   
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52. Provide a full account of the pattern exhibited in the following paradigm from Sudanese 

Arabic (Kenstowicz 1994). 

 

 PERFECT IMPERFECT  PERFECT IMPERFECT 

a. nabaħ ja-mbaħ ‘bark’ g. nakar ja-ŋkur ‘deny’ 

b. nafad ja-mfid ‘save’ h. naxar ja-ŋxar ‘puncture’ 

c. nazal ja-nzil ‘descend’ i. nagal ja-ŋgul ‘transfer’ 

d. nasaf ja-nsif ‘demolish’ j. naħar ja-nħar ‘slaughter’ 

e. naʃar ja-ɲʃur ‘spread’ k. niʕis ja-nʕas ‘fall asleep’ 

f. naʒaħ ja-ɲʒaħ ‘succeed’ l. nahab ja-nhab ‘rob’ 

 

53. Alveolar and uvular rhotics alternate freely in many dialects of European languages.   

Interestingly, in several such dialects [r] is favored in syllable-initial position while [ʀ] is 

favored in syllable-final position. Zhirmunksii (1962) first reported this distribution for some 

Cologne dialects of German. For instance, he found that syllable-final [ʀ] in, e.g., Ferkel, werfen, 

Sturm is realized [r] if these words are pronounced with anaptyxis (added vowel): fęrǝkǝl, 

vęrǝpǝ, štorǝm (p. 378). Suggest an account of this alternation. 

 

 

54. Explain the alternations in the form of suffixes in the following data from Turkish 

(cf. discussion above) (Roca & Johnson 2000:167-8). 

 

  Nom. sg. Gen. sg. Nom. pl. Gen. pl. 

a. ‘face’ jyz jyzyn jyzler jyzlerin 

b. ‘stamp’ pul pulun pullɑr pullɑrɨn 

c. ‘village’ køj køjyn køjler køjlerin 

d. ‘end’ son sonun sonlɑr sonlɑrɨn 

 

 

55. Give a possible historical explanation of the development Modern English goose vs. geese, 

tooth vs. teeth, from Old English gos vs. gosi, toθ vs. toθi. (The Old English forms have plural -i.)  
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56. Explain vocalic differences between Classical Armenian and the Agn dialect of this 

language (Vaux 1999a). 

 

Armenian (Halle et al. 2000:400) 

 Classical Agn   Classic Agn  

 doł dʰøʁ ‘tremor’  galoł gʰaløʁ ‘coming’ 

 gałt-uk gʰaʁdyk ‘secret’  heɾu heɾy ‘last year’ 

 atʰor atʰør ‘chair’  bot͡sʰ bʰot͡sʰ ‘flame’ 

 morat͡sʰoł mort͡sʰøł ‘forgetting’  poɾt boɾd ‘navel’ 

 t͡ʃʰoɾs t͡ʃʰøɾs ‘four’  pʰołkʰ pʰoχg ‘throat’ 

 t͡ʃuχa t͡ʃyχa ‘cloth’  Muʃeł Muʃeχ personal name 

 d͡ʒuɾ d͡ʒʰyɾ ‘water’  kot͡sʰ gʰot͡sʰ ‘closed’ 

 nor nør ‘new’  kʰor kʰor ‘unit of grain’ 

 χoʃoɾ χoʃøɾ ‘large’  gud gud ‘grain’ 

 soχ søχ ‘onion’  χut͡sʰ χuɾt͡sʰ ‘room’ 

 

 

57. Explain the alternations in the following sets from Veneto Italian (Walker 2001). 
 

Singular vs. plural in Veneto Italian 

 fior ‘flower’ (masc. sg.) fiur-i ‘flower’ (masc. pl.) 

 ver-o ‘true’ (masc. sg.) vir-i ‘true’ (masc. pl.) 

 amor ‘love’ (masc. sg.) amur-i ‘love’ (masc. pl.) 

 negr-o ‘negro’ (masc. sg.) nigr-i ‘negro’ (masc. pl.) 

 ov-o ‘egg’ (masc. sg.) uv-i ‘egg’ (masc. pl.) 

 calset-o ‘sock’ (masc. sg.) calsit-i ‘sock’ (masc. pl.) 

 

1s vs. 2s in Veneto Italian 

 met-o ‘I put’ mit-i ‘you put’ 

 scolt-o ‘I listen’ scult-i ‘you listen’ 

 bev-o ‘I drink’ bi-vi ‘you drink’ 

 

58. Santerre (1979) reports the following pronunciations in Montreal French: arracher [aʕaʃe] 

‘to tear off’ (cf. standard Canadian French [aʀaʃe]), carabine [kaʕabɪn] ‘rifle’ (cf. standard 

Canadian French [kaʀabɪn]). He (1982) also reports that in Havre St-Pierre, Quebec, young 
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people pronounce Henri Richard [ãʕi ʕiʃɑʀ] (cf. Standard Canadian French [ãʀi ʀiʃɑʀ]). What 

(featural) change is involved in these pronunciations? 

 

59. Recall that in Turkish, suffix vowels assimilate the [front] specification of stem vowels. 

 

Turkish (Goldsmith 1990:304) 

  NOM. SG. GEN. SG. NOM. PL. GEN. PL. 

 ‘rope’ ip ip-in ip-ler ip-ler-in 

 ‘hand’ el el-in el-ler el-ler-in 

 ‘girl’ kɨz kɨz-ɨn kɨz-lɑr kɨz-lɑr-ɨn 

 ‘stalk’ sɑp sɑp-ɨn sɑp-lɑr sɑp-lɑr-ɨn 

 ‘container’ kɑp kɑb-ɨn kɑp-lɑr kɑp-lɑr-ɨn 

 

Try to explain the alternations in the following additional data (Roca & Johnson 2000:167-8). 

 

  NOM. SG. GEN. SG. NOM. PL. GEN. PL. 

 ‘face’ jyz jyz-yn jyz-ler jyz-ler-in 

 ‘stamp’ pul pul-un pul-lɑr pul-lɑr-ɨn 

 ‘village’ køj køj-yn køj-ler køj-ler-in 

 ‘end’ son son-un son-lɑr son-lɑr-ɨn 

 

 

60. Try to explain the following data from Korean (Schane & Bendixen 1978). 

 

Korean 

 nak ‘fall’ + hwa ‘flower’ → nakʰwa ‘fall flower’ 

 kup ‘bend’ + hita (causative suffix) → kupʰita ‘to bend’ 

 ʧoh ‘good’ + ko ‘and’ → ʧokʰo ‘good and’ 

 noh ‘to lay’ + ta (verb ending) → notʰa ‘to lay (eggs)’ 

 

 

61. According to Buckley (1994:83), aspiration does not get copied in reduplication in 

Kashaya (Southern Pomo), e.g., /RED-kʰi/→ [kikʰi] ‘gill cover’, /RED-tʰe-n̰/ → [te tʰen̰] ‘my 

mother’. Suggest an explanation. 



EXERCISES 

Page 213 

 

62. More Canadian French: can you predict the distribution of “tense” vowels [i, y, u] vs. “lax” 

vowels [ɪ, ʏ, ʊ] in the following data from Canadian French? If so, give the rule. 

 

 tʊf ‘hairlock’  vitɛs ‘speed’  vɪd ‘empty’ 

 anyle ‘to cancel’  plʏm ‘feather’  tʊʃ ‘touches’ 

 rasɪn ‘root’  krutɔ  ‘crouton’  miʣi ‘noon’ 

 siɲale ‘to signal’  ʒʏp ‘skirt’  sʊd ‘welds’ 

 lɪb ‘free’  pusɛ  ‘chick’  librɛri ‘bookstore’ 

 ʒy ‘juice’  vɪl ‘city’  ʒʏs ‘fair’ 

 fʊl ‘crowd’  lynɛt ‘glasses’  fʏg ‘flight’ 

 pʊs ‘push’  vɪt ‘fast’  vɪf ‘live’ 

 rɪʃ ‘rich’  mu ‘soft’  bʊk ‘buck’ 

 byfɔ  ‘buffoon’  pitʊn ‘head’  kryʣite ‘crudity’ 

 lʏn ‘moon’  plyme ‘to pluck’  rɪm ‘rhyme’ 

 riʃɛs ‘wealth’  krʊt ‘crust’  sumi ‘submitted’ 

 bʏt ‘mount’  ʦʏk ‘tuque’  rʏʃ ‘hive’ 

 sude ‘to weld’  ʦybylʏr ‘tubule’  tu ‘cough’ 

 elɛktrɪk ‘electric’  nʏl ‘null’  ʦʏb ‘tube’ 

 bʏf ‘buffalo’  puse ‘to push’  ki ‘who’ 

 vɪs ‘screw’  pɪp ‘pipe’  vilaʒ ‘village’ 

 bʊm ‘party’  ɑ rasine ‘to take root’  rʏd ‘rough’ 

 si ‘if ’  sɪŋ ‘sign’  tuʃe ‘to touch’ 

 sudɛnmɑ  ‘suddenly’  ʦy ‘you’  tupi ‘toupis’ 

 li ‘read’  krʊp ‘top’  lɪg ‘league’ 

 

Next consider the following additional data, and propose another rule: 

 

 abʏzɪf abusif  ɪnʏtɪl inutile 

 bɪsɪk bicycle  ʒʏʁɪʣɪk juridique 

 ʃʊkʁʊt choucroute  mɪnʏt minute 

 klɪnɪk clinique  fɪlɪp Philippe 

 kɔmʏnɪs communisme  pɪlʏl pillule 

 kʊzɪn cousine  pʏpɪt pupitre 

 kʊʦʏm coutume  skʁʏpʏl scrupule 
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 defɪnɪʦɪf définitif  sʊkʊp soucoupe 

 ʣɪfɪsɪl difficile  tʊʁɪs touriste 

 abɪʦʏd habitude  ʏnɪk unique 

 

Some additional data from Walker (1984:61ff.): 

 pɔzɪʦɪf positif cf. pɔziʦivite positivité 

 pʁɪmɪʦɪf primitif  pʁimiʦivite primitivité 

 mʏzɪk musique  myzisjε  musicien 

 kɥɪzɪn cuisine  kɥizine cuisiner 

 mɪnɪs ministre  ministɛ ʁ ministère 

 

63. Explain all alternations in the following data from Zoque (Mexico: Wonderly 1965). 

 paloma ‘bird’ m-baloma ‘my bird’ 

 pama ‘clothing’ m-bama ‘my clothing’ 

 burru ‘burro’ m-burru ‘my burro’ 

 tatah ‘father’ n-datah ‘my father’ 

 ʦima ‘calabash’ n-ʣima ‘my calabash’ 

 disko ‘disk’ n-disko ‘my disk’ 

 ʧoʔŋgoja ‘rabbit’ ɲ-ʤoʔŋgoja ‘my rabbit’ 

 kama ‘cornfield’ ŋ-gama ‘my cornfield’ 

 gallu ‘rooster’ ŋ-gallu ‘my rooster’ 

 

64. Examine the following data from Yiddish (Lombardi 1994), and explain all of the 

alternations. 

 

 ʃrajb ‘I write’ red ‘I speak’ 

 vog ‘weight’ ajz ‘ice’ 

 briv ‘letter’   

 vokʃoj ‘scale’ ajskastn ‘ice box’ 

 briftreger ‘mailman’   

 bak ‘cheek’ bagbejn ‘cheekbone’ 

 ʃvitsn ‘sweat’ (v) ʃvidzbod ‘steambath’ 

 zis ‘sweet’ zizvarg ‘candy’ 

 kop ‘head’ kobvejtik ‘headache’ 
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 ʃrajb+st →   ʃrajpst ‘you (fam.) write’  

 red+st →   retst ‘you (fam.) speak’ 

 

65. Try to give a simple explanation for the different pronunciations of Malay words in the 

Standard dialect versus the Kelantan dialect (Trigo 1991; Halle 1995).84 

 

 STANDARD KELANTAN  

 ʔasap ʔasaʔ ‘smoke’ 

 kilat kilaʔ ‘lightning’ 

 masaʔ masɒʔ ‘cook’ 

 balas balah ‘finish’ 

 negatef negatɨh ‘negative’ 

 ʔalem ʔalɨN ‘pious’ 

 sabon saboN ‘soap’ 

 dukoŋ dukoN ‘carry’ 

 batal bataː ‘cancel’ 

 jujoː jujoː ‘sincere’ 

 ɣumãh ɣumɒ̃h ‘house’ 

 

 

 

66. In Irish, when pronouns are added to a word beginning with the voiceless plain coronals 

[t] and [s] or their palatalized counterparts [tʲ] and [sʲ], these consonants reduce to [h] and 

[hʲ], respectively. How can this process, illustrated below, be formulated? (Kenstowicz 1994). 

 

 talə ‘land’ mə halə ‘my land’ 

 soləs ‘light’ mə holəs ‘my light’ 

 tʲoːxt ‘temperature’ mə hʲoːxt ‘my temperature’ 

 sʲoːl ‘sail’ mə hʲoːl ‘my sail’ 

 

  

67. Try to explain the following data from Korean (Schane & Bendixen 1978). 

 

                                                           
84 For our purpose here, you can ignore the change from [a ] to [ɒ ] before [h] in the last example. 
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 nak ‘fall’ + hwa ‘flower’ → nakʰwa ‘fall flower’ 

 kup ‘bend’ + hita (causative suffix) → kupʰita ‘to bend’ 

 ʧoh ‘good’ + ko ‘and’ → ʧokʰo ‘good and’ 

 noh ‘to lay’ + ta (verb ending) → notʰa ‘to lay (eggs)’ 

 

68. Suggest an explanation for the adaptation of consonants in loanwords from Greek into 

Classical Armenian (Vaux 1998). 

 

 GREEK  CLASSICAL ARMENIAN  

 psammetikʰos → pʰsametikos ‘Psammetichus’ 

 psalmos → pʰsalmos ‘psalm’ 

 apsintʰion → apʰsndin ‘wormwood’ 

 kserkse:s → kʰserkʰse:s ‘Xerxes’ 

 kseste:s → kʰsest ‘sextary, jar’ 

 douks → dukʰs ‘leader, prince’ 

 kuriake: → ki(w)rake: ‘Sunday’ 

 pantʰe:r → pantʰer ‘panther’ 

 

69. According to Buckley (1994:83), aspiration does not get copied in reduplication in 

Kashaya (Southern Pomo), e.g., /RED-kʰi/→ [kikʰi] ‘gill cover’, /RED-tʰe-n̰/ → [te tʰen̰] ‘my 

mother’.  

 

70. In Sundanese (Anderson 1972; Cohn 1993:55), [nasal] spreads to following vowels. Onsets 

other than [h] block the spread of nasality. Try to explain this. 

 

A. bare stems with nasal affix (underlined) 

 [gə.de] ‘big’ [gu.mə .de] ‘be conceited’ 

 [ra.sa] ‘feel’ [ru.ma .sa] ‘admit to’ 

 [in.dit] ‘leave’ [pa.ŋi n.dit] ‘reason for leaving’ 

 [o.mo ŋ] ‘say’ [pa.ŋo .mo ŋ] ‘reason for saying’ 

 [dɨ.hɨs] ‘approach’ [du.mɨ .hɨ s] ‘approach a superior’ 

 [saŋ.liŋ] ‘to polish’ [si.na ŋ.liŋ] ‘to glitter’ 
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B. nasal spreading [-al-] ~ [-ar-] 

 [ɲi .a r] ‘seek’ [ɲa .li .a r] ‘seek’ (pl.) 

 [ɲa .u r] ‘say’ [ɲa .la .u r] ‘say’ (pl.) 

 [mi .a .sih] ‘love’ [ma .ri .a .sih] ‘love’ (pl.) 

 [ma .ha l] ‘expensive’ [ma .ra .ha l] ‘expensive’ (pl.) 

 [mi .ha k] ‘take sides’ [ma .ri .ha k] ‘take sides’ (pl.) 

 

C. nasal spreading nasal spreading blocked 

 [ɲi .a r] ‘seek’ [ŋa .tur] ‘arrange’ 

 [ɲa .u r] ‘say’ [ŋo .bah] ‘change’ 

 [ma .ha l] ‘expensive’ [ŋu .li.at] ‘stretch’ 

 [mi .ha k] ‘take sides’ [ma .ri.os]  ‘examine’ 

 [ma .ne h] ‘you’ [ŋi .wat] ‘elope’ 

 [ni ʔi s] ‘to take a holiday’ [ŋa .wi.daŋ] ‘to dry skins’ 

 [bɨŋ.h a r] ‘to be rich’ [ŋa .jak] ‘sift’ 

 [ku.ma .ha ] ‘how?’ [mi ʔa sih] ‘to love’ 

 [o.mo ŋ] ‘say’ [ŋi .sər] ‘displace’ 

 [na .ʔa t.kɨn] ‘dry’   

 

71. The Georgian words k’ak’-ali ‘walnut’ and k’oʦ’aχur-i ‘barberry’ have been borrowed into 

Svan (Kartvelian: Schmidt 1991:480) as gak’ and goʦ’χir, respectively. Similarly, the 

Mingrelian word p’ap’a ‘priest’ has been borrowed into Svan as bap’. Explain the adaptation of 

consonants. 

 

72. In the Gurage language Muher, a labialized [kʷ’] is realized as [ʔʷ] after vowels, as 

illustrated in the following data. Provide an analysis of this pattern. 

 

 ROOT PERFECT IMPERFECT JUSSIVE  

 /kʷ’m/ [kʷ’əməm] [jɨʔʷəmu] [jəʔʷɨm] ‘stand’ 

 /k’wr/ [kʷ’əkkʷ’ərəm] [jɨʔʷəkkʷ’ɨru] [jəʔʷəʔʷɨr] ‘squeeze, wring’ 

 /lak’/ [laʔʷim] [jɨləʔʷit] [jəlaʔʷi] ‘surpass’ 
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 /nk’-nk’/ [nɨʔənnəʔʷim] [jɨnk’ənnɨʔʷit] [jənəʔnəʔʷi] ‘shake’ 

 

 

73. High vowels are regularly dropped from the ends of words in the dialect of Japanese 

spoken in Kagoshima. Develop an analysis of the changes ensuing from this deletion. (N.B.: 

Japanese has h’s, but as in English this sound is not allowed at the end of words.) 

 

 STANDARD KAGOSHIMA  

 tobu toʔ ‘fly’ 

 taɲi taN ‘valley’ 

 kuʧi kuʔ ‘mouth’ 

 kʷaʃi kʷaʃ ‘sweets’ 

 kuʦu kuʔ ‘shoes’ 

 inu iN ‘dog’ 

 kaki kaʔ ‘persimmon’ 

 kami kaN ‘paper’ 

 aʤi aʔ ‘taste’ 

 usu us ‘a mortar’ 

 miʣu miʔ ‘water’ 

 çiru çij ‘noon’ 

 ojogu ojoʔ ‘swim’ 

 kasu kas ‘number’ 

 mari maj ‘ball’ 

 doku doʔ ‘poison’ 
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Sample speech sounds and their features 

 

 = [j] 

 = [j] 

 = [ɰ, ɣ̞] 

 = [ɰ̞, ʁ̞] 

 = [ɛ, e̙, ɜ̟,  ̙̟] 

 = [e,  ̟] 

 = [θ]  

 = [θ, θʰ] 

 = [ð] 

 = [ɧ] 

 = [ɧ, ɧʰ] 

 = [ ,  ʲ, j̥̝] 

 = [ ,  ʲ,  ʰ,  ʲʰ, j̥̝, j̝ʰ] 

 = [ʝ, ʝʲ, j̝] 

 = [ , j̥̝] 

 = [ ,  ʲ, j̥̝] 

 = [ ,  ʲ,  ʰ,  ʲʰ, j̥̝, j̝ʰ] 

 = [ʝ, ʝʲ, j̝] 

 = [ ,  ʰ, j̥̝, j̝ʰ] 

 = [ʝ, j̝] 

 = [x, ɰ̥̝] 

 = [x, xʰ, ɰ̥̝, ɰ̝ʰ] 

 = [ɣ, ɰ̝] 
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 = [ɸ, ʋ̝] 

 = [ᵮ] 

 = [ʍ, w̝ʰ] 

 = [ʍ, w̝ʰ] 

 = [ᵮ] 

 = [ɸ, ɸʰ, ʋ̥̝, ʋ̝ʰ] 

 = [β, ʋ̝] 

 = [ħ, ħ̝, ħʰ, ħ̝ʰ] 

 = [ʕ, ʕ̝, ħ̬, ħ̬̝] 

 = [ɬ, l̥̝] 

 = [ɬ, ɬʰ, l̥̝] 

 = [ɮ, l̝] 

 = [ʍ, w̥̝] 

 = [ɻ̝] 

 = [r̝, ɹ̝] 

 = [s, s̺] 

 = [sʲ, s̺ʲ] 

 = [ᵴ] 

 = [ᵶ] 

 = [ʂ] 

 = [ɕ, ɕʲ] 

 = [ɕ, ɕʰ, ɕʲ, ɕʲʰ] 

 = [ʑ, ʑʲ] 

 = [ʃ] 

 = [ʃ, ʃʰ] 

 = [ʒ] 

 = [ʃ, ʃʰ] 
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 = [ʒ] 

 = [ʂ, ʂʰ] 

 = [ʐ] 

 = [sˁ, s̺ˁ, ˁs, ˁs̺, s̙, s̙̺] 

 = [ᵴ] 

 = [ᵶ] 

 = [s, sʰ] 

 = [z, s̬] 

 = [χ] 

 = [χ] 

 = [χ, χʰ] 

 = [ʁ] 

 = [χ, χʰ] 

 = [ʁ] 

 = [f] 

 = [f, fʰ]  

 = [v] 

 = [ⁿs, ⁿs̺, sⁿ, s̺ⁿ] 

 = [ⁿz, ⁿz̺, z̺ⁿ, z̺ⁿ] 

 = [sʷ, s̺ʷ] 

 = [h, h̝] 

 = [ɦ, ɦ̝] 

 = [ɦ, ɦ̝] 

 = [ɪ, ɨ̙̟̞,  ̙̟̝] 

 = [i, i̘, j, ɨ̟, ɨ̘̟] 

 = [ɨ, ɨ̙] 

 = [ɨ] 

 = [ɯ, ɰ] 

 = [ɥ, wʲ] 
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 = [ʍ, ʍʰ, w̥̝] 

 = [w] 

 = [ɥ, wʲ] 

 = [w] 

 = [ʋ, β̞] 

 = [a, a̟, a̙, a̙̟,  ̙] 

 = [a̰, a̰̟, a̰̙, a̰̙̟,  ̰̙] 

 = [a̤, a̤̟, a̤̙, a̤̙̟,  ̤̙, ḁ, ḁ̟, ḁ̙, 

ḁ̙̟,  ̥̙, aʰ, a̟ʰ, a̙ʰ, a̙̟ʰ,  ̙ʰ] 

 = [ , a̘̝̟] 

 = [a, a̠, a̙, a̙̠] 

 = [ɑ, ɑ̙] 

 = [a̰, a̰̠, a̰̙, a̰̙̠] 

 = [a̤, a̤̠, a̤̙, a̤̙̠, ḁ, ḁ̠, ḁ̙, ḁ̙̠, 

aʰ, a̠ʰ, a̙ʰ, a̙̠ʰ] 

 = [ħ, ħʰ, ʕ̥] 

 = [ɐ] 

 = [ʕ, ħ̬] 

 = [ɫ] 

 = [ʎ] 

 = [ʎ] 

 = [ɭ] 

 = [ɫ] 

 = [l] 

 = [ʟ] 

 = [ᵰ] 

 = [ɲ] 

 = [ɳ] 

 = [ᵰ] 

 = [n̥, nʰ] 

 = [n] 

 = [ŋ] 

 = [ɴ] 
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 = [ɴ] 

 = [e ,   ̟ ] 

 = [ᵯ] 

 = [ᵯ] 

 = [m, ɱ] 

 = [N] 

 = [ᶓ] 

 = [ᶒ] 

 = [ᶖ] 

 = [ᶔ] 

 = [ɚ] 

 = [ᶕ] 

 = [ɥ] 

 = [ɥ, wʲ] 

 = [ʍ, ʍ̞, w̥, wʰ] 

 = [w, ʍ̬̞] 

 = [œ, œ̙, ɞ̟, ɞ̙̟] 

 = [ø, ø̘, ɵ̟, ɵ̘̟] 

 = [ʏ, ʏ̙, ʉ̟̞, ʉ̙̟̞, ɵ̙̟̝] 

 = [y, y̘, ʉ̟, ʉ̘̟] 

 = [ʉ] 

 = [ʊ] 

 = [u] 

 = [ʉ] 

 = [ɒ] 

 = [ᶙ] 

 = [ᶗ] 

 = [ɞ, ɔ] 

 = [ɵ, o] 

 = [ᵲ, ᵳ] 

 = [ɹ] 

 = [ɽ, ɻ]  

 = [ᵲ, ᵳ] 

 = [r, ɾ, ɹ] 

 = [ʀ] 
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 = [ʀ] 

 = [ʙ] 

 = [ɜ, ʌ] 

 = [ʔ] 

 = [t, d̥] 

 = [t̺] 

 = [t’, ˀt] 

 = [ǃ] 

 = [tʲ, d̥ʲ, ʲt, ʲd̥] 

 = [tʲ] 

 = [dʲ] 

 = [ᵵ] 

 = [tˠ, d̥ˠ, ˠt, ˠd̥, tᶭ, d̥ᶭ, 

ᶭt, ᶭd̥] 

 = [ᵭ] 

 = [t̪] 

 = [t̻] 

 = [tᶿ] 

 = [ǀ, qǀ] 

 = [ǀ, kǀ] 

 = [ǀʰ, kǀʰ] 

 = [ǀ,̬ gǀ] 

 = [d̪] 

 = [d̻] 

 = [dᶞ] 

 = [dⁿ] 

 = [ɗ, ɗ̪, ɗ̻ ] 

 = [ʈ, ɖ̥] 

 = [qǃ, ǃq] 

 = [ǃ, kǃ] 

 = [ǃʰ, kǃʰ] 

 = [ǃ̬, gǃ] 
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 = [c,  ̥] 

  = [ǂ, kǂ] 

  = [ǂʰ, kǂʰ] 

  = [ǂ̬, gǂ] 

 = [ , c̬] 

 = [ʄ] 

 = [ɖ, ʈ̬] 

 = [tˤ, d̥ˤ, ˤt, ˤd̥, t̙, d̥̙] 

 = [ᵵ] 

 = [tˁ] 

 = [ᵭ] 

 = [dˁ] 

 = [tʰ] 

 = [tʰ] 

 = [d, t̬] 

 = [d̺] 

 = [ɗ] 

 = [dʰ, dʱ] 

 = [q, ɢ̥]  

 = [q, ɢ̥]  

 = [q’, ˀq]  

 = [k, g̥, kˠ, g̥ˠ, kᶭ, g̥ᶭ] 

 = [k’, ˀk] 

 = [kʲ, g̥ʲ, ʲk, ʲg̥] 

 = [kʰ, ʰk] 

 = [g] 

 = [ɠ] 

 = [q, ɢ̥]  

 = [ɢ, q̬] 

 = [ʛ] 
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 = [qʰ, ʰq]  

 = [ɢ, q̬] 

 = [ʛ] 

 = [p, b̥] 

 = [p’, ˀp] 

 = [t͚] 

 = [d͚] 

 = [q͡p] 

 = [qʘ] 

 = [k͡p] 

 = [ʘ, kʘ] 

 = [g͡b] 

 = [ʘ̬, gʘ] 

 = [qʘ] 

 = [ɢʘ] 

 = [ɢʘ] 

 = [pʲ, b̥ʲ, ʲp, ʲb̥] 

 = [ᵱ] 

 = [pˠ, b̥ˠ, ˠp, ˠb̥, pᶭ, 

b̥ᶭ, ᶭp, ᶭb̥] 

 = [ᵬ] 

 = [pʷ, b̥ʷ, ʷp, ʷb̥] 

 = [pˤ, b̥ˤ, ˤp, ˤb̥, p̙, b̥̙] 

 = [ᵱ] 

 = [ᵬ] 

 = [pʰ] 

 = [b, p̬] 

 = [ɓ] 

 = [b̰] 

 = [b̤, bʰ, bʱ] 

 = [tˡ, d̥ˡ, ˡt, ˡd̥] 

 = [qǁ] 

 = [ǁ, kǁ] 

 = [ǁ̬, gǁ] 
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 = [ɢǁ] 

 = [ɢǁ] 

 = [qˡ, ɢ̥ˡ, ˡq, ˡɢ̥, qᶫ, ɢ̥ᶫ, 

ᶫq, ᶫɢ̥]  

 = [qˡ, ɢ̥ˡ, ˡq, ˡɢ̥, qᶫ, ɢ̥ᶫ, 

ᶫq, ᶫɢ̥] 

 = [kˡ, g̥ˡ, ˡk, ˡg̥, kᶫ, g̥ᶫ, 

ᶫk, ᶫg̥] 

 = [pˡ, b̥ˡ, ˡp, ˡb̥] 

 = [ǁ , ᵑǁ] 

 = [ǁ ̬ , ᵑgǁ] 

 = [ⁿt, tⁿ] 

 = [ᶮc]  

 = [ᶮ ]  

 = [ⁿd, dⁿ] 

 = [ᶰq, qᶰ]  

 = [ᵑk, kᵑ] 

 = [ᵑg, gᵑ] 

 = [ᶰq, qᶰ]  

 = [ᶰɢ, ɢᶰ]  

 = [ᶰɢ, ɢᶰ]  

 = [ᵐp, pᵐ] 

 = [ʘ , ᵑʘ, ᵑkʘ] 

 = [ʘ ̬ , ᵑgʘ] 

 = [ᵐb, bᵐ] 

 = [tʷ, d̥ʷ, ʷt, ʷd̥] 

 = [cᶣ,  ̥ᶣ] 

 = [dʷ, t̬ʷ, ʷd, ʷt̬] 

 = [qʷ, ɢ̥ʷ, ʷq, ʷɢ̥]  

 = [kʷ, g̥ʷ, ʷk, ʷg̥] 
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 = [qʷ, ɢ̥ʷ, ʷq, ʷɢ̥] 

 = [ɢʷ, q̬ʷ, ʷɢ, ʷq̬] 

 = [ɢʷ, q̬ʷ, ʷɢ, ʷq̬] 

 = [tʳ, d̥ʳ, tʳ, d̥ʳ, ʴt, ʴd̥, ʴt, 

ʴd̥] 

 = [kʳ, g̥ʳ, ʳk, ʳg̥, kʴ, g̥ʴ, 

ʴk, ʴg̥] 

 = [pʳ, b̥ʳ, pʴ, b̥ʴ, ʳp, ʳb̥, 

ʴp, ʴb̥] 

 = [qʳ, ɢ̥ʳ, ʳq, ʳɢ̥, qʴ, ɢ̥ʴ, 

ʴq, ʴɢ̥]  

 = [tˢ, ʦ] 

 = [tˢ’, ʦ’, ˀtˢ, ˀʦ] 

 = [tᶝ, tᶝʲ, ʨ, ʨʲ] 

 = [tᶝʰ, tᶝʲʰ, ʨʰ, ʨʲʰ] 

 = [dᶽ, dᶽʲ, ʥ, ʥʲ] 

 = [tᶴ, ʧ] 

 = [tᶴ’, ʧ’] 

 = [tᶴʰ, ʧʰ] 

 = [dᶾ, ʤ] 

 = [tˢʰ, ʦʰ] 

 = [dᶻ, ʣ] 

 = [kᵡ] 

 = [pᶠ] 

 = [pᶠʷ] 

 = [bᵛ] 

 = [ⁿtˢ] 

 = [ⁿdᶻ] 
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  = [qǂ, ǂq] 

 = [ǀ , ŋǀ] 

 = [ŋǀ]̬ 

 = [ǃ̬ , ŋgǃ] 

  = [ǂ , ŋǂ] 

  = [ŋǂ̬] 

  = [ǂχ] 

 = [ɦ, ɦ̞] 

 = [ʔ, ʔ̞] 

 = [h, h̞] 

 = [ħ, ħ̞] 

 = [h, h̞] 

 = [ʔ, ʔ̝] 

 = [ , ə, ɤ] 

 



REFERENCES 

Page 230 

References 

Abbott, Miriam. 1991. Macushi. In Desmond J. Derbyshire and Geoffrey K. Pullum (eds.), 
Handbook of Amazonian languages, Vol.3, 23-160. Berlin: Mouton de Gruyter. 

Aikhenvald, Alexandra Y. 1999. The Arawak language family. In R.M.W. Dixon and Alexandra Y. 
Aikhenvald (eds.), The Amazonian languages, 65-106. Cambridge, UK: Cambridge 
University Press. 

Akinlabi, Akinbiyi. 1996. Featural affixation. Journal of Linguistics 32(2): 239-289. 
Andersen, Torben. 1993. Vowel Quality Alternation in Dinka Verb Inflection. Phonology 10(1): 1-

42. 
Anderson, John. 1986. Suprasegmental dependencies. In Jacques Durand (ed.), Dependency and 

Non-Linear Phonology, 55-133. London: Croom Helm. 
Anderson, Stephen R. 1972. On nasalization in Sundanese. Linguistic Inquiry 3(3): 253-268. 
Anderson, Stephen R. 1982. The analysis of French schwa: or, how to get something for nothing. 

Language 58(3): 534-573. 
Anderson, Stephen R. 1985. Phonology in the twentieth century: Theories of rules and theories of 

representations. Chicago, IL: University of Chicago Press. 
Ao, Benjamin. 1991. Kikongo nasal harmony and context-sensitive underspecification. Linguistic 

Inquiry 22(1): 193-196. 
Archangeli, Diana. 1984. Underspecification in Yawelmani phonology and morphology. Cambridge, 

MA: MIT PhD diss. 
Archangeli, Diana, & Douglas Pulleyblank. 1994. Grounded phonology. Cambridge, MA: MIT Press. 
Archangeli, Diana, & Douglas Pulleyblank. 2007. Harmony. In Paul de Lacy (ed.), The Cambridge 

handbook of phonology, 353-377. Cambridge, UK: Cambridge University Press. 
Armagost, James L. 1986. Three Exceptions to Vowel Devoicing in Comanche. Anthropological 

Linguistics 28(3): 255-265. 
Aronoff, Mark, Azhar Arsyad, Hasan Basri, & Ellen Broselow. 1987. Tier configuration in 

Makassarese reduplication. In Anna Bosch, Eric Schiller and Barbara Need (eds.), CLS 23: 
Parasession on autosegmental and metrical phonology, 1-15. Chicago: Chicago Linguistic 
Society. 

Aronson, Howard I. 1990. Georgian: A reading grammar. Columbus, OH: Slavica. 
Arsenault, Paul. 2009. Coronal features and retroflexion in Dhivehi and other Indo-Aryan 

languages. Toronto Working Papers in Linguistics 30: 17-33. 
Arsenault, Paul, & Alexei Kochetov. 2009. Retroflex (consonant) harmony in Kalasha, 83rd Annual 

Meeting of the Linguistic Society of America. San Francisco, CA. 
Avery, Peter, & William J. Idsardi. 2001. Laryngeal dimensions, completion and enhancement. In 

T. A. Hall (ed.), Distinctive feature theory, 41-70. Berlin, Germany: Mouton de Gruyter. 
Bach, Emmon. 1975. Long vowels and stress in Kwakiutl. Texas Linguistic Forum 2: 9-19. 
Bach, Emmon, Darin [Flynn] Howe, & Patricia A. Shaw. 2005. On epenthesis and moraicity in 

North Wakashan. Paper presented at the 79th Annual Meeting of the Linguistic Society of 
America, Oakland, CA, Jan. 6-9, 2005. 



REFERENCES 

Page 231 

Bagari, Dauda M. 1982. Some aspects of Guddiranci (the Guddiri dialect of Hausa). In H. 
Jungraithmayr (ed.), The Chad languages in the Hamito-Semitic-Negritic border area, 244-
253. Berlin: Verlag von Dietrich Reimer. 

Barbieri, Marcello. 2002. The organic codes: An introduction to semantic biology. Cambridge, UK: 
Cambridge University Press. 

Barker, Muhammad Abd-al-Rahman. 1964. Klamath grammar. Berkeley: University of California 
Press. 

Becerra Hiraldo, José María, & Cándida Vargas Labella. 1986. Aproximación al español hablado en 
Jaén. Granada: Universidad de Granada. 

Beers, Mieke. 1996. Acquisition of Dutch phonological contrasts within the framework of feature 
geometry theory. In Barbara H. Bernhardt, John Gilbert and David Ingram (eds.), 
Proceedings of the UBC International Conference on Phonological Acquisition, 28-41. 
Somerville, MA: Cascadilla. 

Bell, Alexander Graham. 1911. The mechanism of speech. New York, NY: Funk & Wagnalls. 
Bell, Alexander Melville. 1867. Visible speech: The science of universal alphabetics. London, UK: 

Simkin, Marshall. 
Bendor-Samuel, J. T. 1960. Some problems of segmentation in the phonological analysis of 

Terena. Word 16: 348-355. 
Bennett, J. Fraser. 1987. Consonant merger in Navajo: an underspecified analysis. Studies in the 

Linguistic Sciences 17(2): 1-19. 
Bernhardt, Barbara H., & Joseph P. Stemberger. 1998a. Handbook of phonological development 

from the perspective of constraint-based nonlinear phonology. San Diego, CA: Academic 
Press. 

Bernhardt, Barbara H., & Joseph P. Stemberger. 1998b. Handbook of phonological development: 
from the perspective of constraint-based nonlinear phonology. San Diego, CA: Academic 
Press. 

Bičan, Aleš. 2011. Phonematics of Czech. La linguistique 46: 19-41. 
Bird, Steven. 2003. Phonology. In Ruslan Mitkov (ed.), The Oxford handbook of computational 

linguistics, 3-24. Oxford, UK: Oxford University Press. 
Blake, Susan. 2000. On the distribution and representation of schwa in Sliammon Salish: descriptive 

and theoretical perspectives. Vancouver, BC: University of British Columbia PhD diss. 
Blench, Roger. 2008. Wordlist of the Sirzakwai (Warji) language with Hausa and English 

equivalents. Ms. Kay Williamson Education Foundation, Cambridge, UK. 
Blevins, Juliette. 1993. Klamath laryngeal phonology. International Journal of American Linguistics 

59(3): 237-279. 
Blevins, Juliette. 1994. A Place for Lateral in the Feature Geometry. Journal of Linguistics 30(2): 

301-348. 
Blevins, Juliette. 2004. Evolutionary phonology: the emergence of sound patterns. Cambridge: 

Cambridge University Press. 
Blevins, Juliette. 2009. Another universal bites the dust: Northwest Mekeo lacks coronal 

phonemes. Oceanic Linguistics 48(1): 264-273. 
Blumenfeld, Lev. 2002. Russian palatalization in Stratal OT: morphology and [back]: Handout 

from paper presented at FASL-11, UMass, Amherst, May 3, 2002. 
Blust, Robert A. 2002. Kiput historical phonology. Oceanic Linguistics 41: 384-438. 



REFERENCES 

Page 232 

Boas, Franz. 1947. Kwakiutl grammar with a glossary of the suffixes. Transactions of the American 
Philosophical Society 37(3): 202-377. 

Boberg, Charles. 2004. English in Canada: phonology. In Edgar W. Schneider, Kate Burridge, 
Bernd Kortmann, Rajend Mesthrie and Clive Upton (eds.), A handbook of varieties of 
English, 351-365. Berlin, Germany: Mouton de Gruyter. 

Boberg, Charles. 2010. The English language in Canada: status, history and comparative analysis. 
Cambridge, UK: Cambridge University Press. 

Bogoras, Waldemar. 1922. Chukchee. In Franz Boas (ed.), Handbook of American Indian 
languages: Part 2, 639-903. Washington, DC: Smithsonian. 

Bond, Dzintra. 1994. A note on the quality of Latvian vowels. Journal of Baltic Studies 25(1): 3-14. 
Borowsky, Toni Jean. 1986. Topics in the Lexical Phonology of English. Amherst, MA: University of 

Massachusetts, Amherst PhD diss. 
Bowden, John, & John Hajek. 1999. Taba. In International Phonetic Association (ed.), Handbook of 

the International Phonetic Association: A guide to the use of the International Phonetic 
Alphabet, 143-146. Cambridge, UK: Cambridge University Press. 

Boyer, Pascal. 1994. The naturalness of religious ideas: a cognitive theory of religion. Los Angeles, 
CA: University of California Press. 

Boyer, Pascal. 2001. Religion explained: the evolutionary origins of religious thought. New York, 
NY: Basic Books. 

Bromberger, Sylvain, & Morris Halle. 2000. The ontology of phonology (revised). In Noel Burton-
Roberts, Philip Carr and Gerard Docherty (eds.), Phonological knowledge, conceptual and 
empirical issues, 19-37. Oxford: Oxford University Press. 

Browman, Carol, & Louis Goldstein. 1992. 'Targetless' schwa: An articulatory analysis. In G. 
Docherty and R. Ladd (eds.), Papers in Laboratory Phonology II: Gesture, Segment, Prosody, 
26-56. Cambridge: Cambridge University Press. 

Buckley, Eugene. 1990. Glottalized and aspirated sonorants in Kashaya. In James E. Redden (ed.), 
Papers from the 1990 Hokan-Penutian Languages Workshop, 75-91: Dept. of Linguistics, 
University of Southern Illinois at Carbondale. 

Buckley, Eugene. 1994. Theoretical aspects of Kashaya phonology and morphology. Stanford, CA: 
CSLI Publications. 

Buckley, Eugene. 2009. Phonetics and phonology in Gallo-Romance palatalization. Transactions of 
the Philological Society 107(1): 31-65. 

Bullock, Barbara E. 1995. Separating the Root Node: On Coda Velarization in Romance. Cahiers 
linguistiques d'Ottawa 23(Aug): 45-66. 

Bye, Patrik, & Sylvia Blaho. 2005. Cryptosonorants and the misapplication of voicing assimilation 
in biaspectual phonology. In Rebecca T. Cover and Yuni Kim (eds.), Proceedings of the 31st 
Annual Meeting of the Berkeley Linguistic Society, 49-60. Berkeley, CA: Berkeley Linguistic 
Society. 

Cairns, Charles E., & Eric Raimy. 2009. Architecture and representations in phonology. In Eric 
Raimy and Charles E. Cairns (eds.), Contemporary views on architecture and 
representations in phonological theory, 1-16. Cambridge, MA: MIT Press. 

Calabrese, Andrea. 1995. A constraint-based theory of phonological markedness and 
simplification procedures. Linguistic Inquiry 26(3): 373-463. 



REFERENCES 

Page 233 

Capo, Hounkpati B. C. 1991. On the Extent of "Palatalization" in Gbe and Its Theoretical 
Implications. Revue quebecoise de linguistique 20(1): 129-156. 

Carr, Philip. 2008. Glossary of phonology. Edinburgh, UK: Edinburgh University Press. 
Carstairs-McCarthy, Andrew. 2002. An introduction to English morphology. Edinburgh, UK: 

Edinburgh University Press. 
Casali, Roderic F. 1990. Contextual labialization in Nawuri. Studies in African Linguistics 21(3): 

319-346. 
Casali, Roderic F. 1993. Labial opacity and roundness harmony in Nawuri. UCLA Occasional 

Papers in Linguistics 13(Aug): 1-19. 
Catford, John C. 1977. Fundamental problems in phonetics. Bloomington: Indiana University Press. 
Charette, Monik. 1991. Conditions on phonological government. Cambridge, UK: Cambridge 

University Press. 
Chen, Chung-yu. 1981. Towards an Affiliation of the Nanping Mandarin Dialect of Fujian. Journal 

of Chinese Linguistics 9: 151-209. 
Chen, Matthew. 1973. Cross-dialectal comparison: a case study and some theoretical 

considerations. Journal of Chinese Linguistics 1.1(38-63). 
Cho, Young-mee. 1999. Parameters of consonantal assimilation. Munich, Newcastle: Lincom 

Europa. 
Chomsky, Noam. 1957. Syntactic Structures. The Hague: Mouton. 
Chomsky, Noam. 1965. Aspects of the theory of syntax. Cambridge, MA: MIT Press. 
Chomsky, Noam, & Morris Halle. 1965. Some controversial questions in phonological theory. 

Journal of Linguistics 1: 97-138. 
Chomsky, Noam. 1967. Some general properties of phonological rules. Language 43: 102-128. 
Chomsky, Noam. 1968. Language and mind. New York, NY: Harcourt Brace Jovanovich. 
Chomsky, Noam, & Morris Halle. 1968. The sound pattern of English. New York, NY: Harper & 

Row. 
Chomsky, Noam. 2000. The architecture of language. Oxford, UK: Oxford University Press. 
Clarke, Sandra, Ford Elms, & Amani Youssef. 1995. The third dialect of English: some Canadian 

evidence. Language Variation and Change 7(2): 209-228. 
Clements, G. N., & Elizabeth Hume. 1995. The internal organization of speech sounds. In John A. 

Goldsmith (ed.), The handbook of phonological theory, 245-306. Cambridge, MA: 
Blackwell. 

Clements, G. N. 1999. Affricates as noncountoured stops. In O. Fujimura, B.D Joseph and B. Palek 
(eds.), Proceedings of LP '98, 271-299. Prague: Karolinum Press. 

Clements, G. N. 2006. The feature [strident]. Ms. Paris, France. 
Clements, G. N. 2009. The role of features in phonological inventories. In Eric Raimy and Charles 

E. Cairns (eds.), Contemporary views on architecture and representations in phonological 
theory, 19-68. Cambridge, MA: MIT Press. 

Cloarec-Heiss, France. 1978. Étude préliminaire à une dialectologie banda. In Raymond Boyd and 
France Cloarec-Heiss (eds.), Études comparatives, 11-42. Paris, France: SELAF. 

Cohn, Abigail C. 1990. Phonetic and phonological rules of nasalization. UCLA Working Papers in 
Phonetics 76(May): 1-224. 

Cohn, Abigail C. 1992. The consequences of dissimilation in Sundanese. Phonology 9(2): 199-220. 
Cohn, Abigail C. 1993. Nasalisation in English: phonology or phonetics. Phonology 10(1): 43-81. 



REFERENCES 

Page 234 

Collins, Raymond. 1973. Initial consonants of Upper Kuskokwim Athabaskan. Anchorage, AK: 
Alaska State Operated Schools. 

Convery, Elizabeth. 1997. An acoustic analysis of the vowel system of Morley Stoney: University of 
Calgary Honours thesis. 

Cook, Eung-Do. 1985. Carrier Nasals. International Journal of American Linguistics 51(4): 377-
379. 

Crawford, James M. 1973. Yuchi phonology. International Journal of American Linguistics 39(3): 
173-179. 

Crazzolara, Father Joseph Pasquale. 1933. Outlines of a Nuer grammar. Vienna, Austria: 
Anthropos. 

Creissels, Denis. 1989. Aperçu sur les structures phonologiques des langues négro-africaines. 
Grenoble: Editions littéraires et linguistiques de l'Université Stendhal--Grenoble 3. 

Crowhurst, Megan. 2001. Coda conditions and um infixation in Toba Batak. Lingua 111(8): 561-
590. 

Cser, Andras. 1999. On the Feature [Continuant]. Theoretical Linguistics 25(2-3): 215-234. 
D'Introno, Francesco, & Juan Manuel Sosa. 1984. Elision de nasal o nasalisacio de vocal en 

caraqueño. Ms. University of Massachusetts, Amherst. 
Dankovičová, Jana. 1999. Czech. In International Phonetic Association (ed.), Handbook of the 

International Phonetic Association: a guide to the use of the International Phonetic 
Alphabet, 70-73. Cambridge, UK: Cambridge University Press. 

Davenport, Michael, & S. J. Hannahs. 1998. Introducing phonetics and phonology. London, UK: 
Arnold. 

Davis, Stuart. 1995. Emphasis spread in Arabic and Grounded Phonology. Linguistic Inquiry 
26(3): 465-498. 

de Bhaldraithe, T. 1945. The Irish of Cois Fhairrge, Co. Galway. Dublin: Dublin Institute for 
Advanced Studies. 

de Lacy, Paul. 2002. The formal expression of markedness. Amherst, MA: University of 
Massachusetts, Amherst PhD diss. 

de Lacy, Paul. 2006. Markedness: Reduction and preservation in phonology. Cambridge: Cambridge 
University Press. 

de Lacy, Paul. 2009. Phonological evidence. In Steve Parker (ed.), Phonological argumentation: 
essays on evidence and motivation, 43-78. London, UK: Equinox. 

Dell, Francois, & Oufae Tangi. 1992. Syllabification and Empty Nuclei in Ath-Sidhar Rifian Berber. 
Journal of African Languages and Linguistics 13(2): 125-162. 

Dhavamony, Mariasusai. 2002. Hindu-Christian dialogue: theological soundings and perspectives. 
Amsterdam, The Netherlands: Rodopi. 

Diehl, Randy L., & Keith R. Kluender. 1989a. On the objects of speech perception. Ecological 
Psychology 1(2): 121-144. 

Diehl, Randy L., & Keith R. Kluender. 1989b. Reply to commentators. Ecological Psychology 1(2): 
195-225. 

Diehl, Randy L., Keith R. Kluender, & Margaret A. Walsh. 1990. Some auditory bases of speech 
perception and production. In William Anthony Ainsworth (ed.), Advances in speech, 
hearing and language processing, 243-268. London, UK: JAI Press. 



REFERENCES 

Page 235 

Diehl, Randy L. 2008. Acoustic and auditory phonetics: the adaptive design of speech sound 
systems. Philosophical Transactions of the Royal Society of London - Series B: Biological 
Sciences 363(1493): 965-978. 

Dixon, R. M. W. 1972. The Dyirbal language of North Queensland. 
Dixon, Robert M. W. 1977. A grammar of Yidiny. Cambridge, UK: Cambridge University Press. 
Dobrovolsky, Michael, & Patricia A. Shaw. 1993. On the feature [spread glottis], 25th Anniversary 

of Linguistics at the University of Toronto. Toronto, ON. 
Duanmu, San. 2009. Syllable structure: The limits of variation. Oxford, UK: Oxford University 

Press. 
Dumas, Denis. 1994. Nos façons de parler : les prononciations en français québécois. Sainte-Foy, 

QC: Presses de l'Université du Québec. 
Durand, Jacques. 1988. An Exploration of Nasality Phenomena in Midi French: Dependency 

Phonology and Underspecification. Occasional Papers - University of Essex, Department of 
Language and Linguistics 32: 30-70. 

Dvořák, Věra. 2010. Voicing assimilation in Czech. In Peter Staroverov, Daniel Altshuler, Aaron 
Braver, Carlos A. Fasola and Sarah Murray (eds.), Rutgers Working Papers in Linguistics, 
115-144. New Brunswick, NJ: Linguistics Graduate Student Association. 

Eastman, Carol M., & Paul K. Aoki. 1978. Phonetic segments in Haida (Hydaburg dialect), 
Linguistic and literary studies in honor of Archibald A. Hill, 237-249. Berlin: Mouton. 

Edwards, Walter F. 1978. A Preliminary Sketch of Arekuna (Carib) Phonology. International 
Journal of American Linguistics 44(3): 223-227. 

Elzinga, Dirk Allen. 1999. The Consonants of Gosiute: University of Arizona, Tucson. 
Fairbanks, Gordon H., James W. Gair, & M. W. S. De Silva. 1968. Colloquial Sinhalese, Part I. Ithaca, 

NY: Cornell University South Asia Program. 
Fallon, Paul D. 2002. The synchronic and diachronic phonology of ejectives. New York, NY: 

Routledge. 
Feinstein, Mark H. 1979. Prenasalization and syllable structure. Linguistic Inquiry 10(2): 245-278. 
Fischer, Wolfdietrich, & Otto Jastrow. 1980. Handbuch der Arabischen Dialekte. Wiesbaden: Otto 

Harrassowitz. 
Flemming, Edward, & Stephanie Johnson. 2007. Rosa's roses: Reduced vowels in American 

English. Journal of the International Phonetic Association 37(1): 83-96. 
Flynn, Darin. 2008. Emphasis in the Pacific Northwest Plateau, 43rd Annual International 

Conference on Salish and Neighboring Languages. Squamish Nation and Capilano College, 
North Vancouver, BC. 

Flynn, Darin. 2011. Floating yet grounded: feature transmutation in Optimality Theory. Canadian 
Journal of Linguistics 56(3): 377-402. 

Frantz, Donald. 1991. Blackfoot grammar. Toronto: University of Toronto Press. 
Fromkin, Victoria. 1971. The non-anomalous nature of anomalous utterances. Language 47(1): 

27-52. 
Fukazawa, Haruka. 1998. Multiple input-output faithfulness relations in Japanese: University of 

Maryland, College Park. 
Gardiner, Alan. 1969. Egyptian grammar, 3rd ed. London: Oxford University Press. 
Ghazeli, Salem. 1977. Back consonants and backing coarticulation in Arabic. Austin, TX: University 

of Texas PhD diss. 



REFERENCES 

Page 236 

Ghini, Mirco. 1995. The coronal-velar relationship in Genovese Ligurian. Toronto Working Papers 
in Linguistics 14: 55-72. 

Gildea, Spike. 1995. A comparative description of syllable reduction in the Cariban language 
family. International Journal of American Linguistics 61(1): 62-102. 

Gnanadesikan, Amalia. 1997. Phonology with Ternary Scales. Amherst, MA: University of 
Massachusetts at Amherst PhD diss. 

Goldsmith, John A. 1985. Vowel Harmony in Khalkha Mongolian, Yaka, Finnish and Hungarian. 
Phonology Yearbook 2: 253-275. 

Goldsmith, John A. 1990. Autosegmental and metrical phonology. Cambridge, MA: Blackwell. 
Goldsmith, John A., & Bernard Laks. 2000. The history of phonology in the twentieth century. 

Folia Linguistica 34(1-2). 
Golla, Victor Karl. 1964. Comparative Yokuts phonology. In William Bright (ed.), Studies in 

Californian linguistics, 54-66. Berkeley: University of California Press. 
Gomez-Imbert, Elsa, & Michael Kenstowicz. 2000. Barasana tone and accent. International Journal 

of American Linguistics 66(4): 419-463. 
Grammont, Maurice. 1933. Traité de phonétique. Paris, France: Delagrave. 
Granda, Germán Gutiérrez de. 1966. La velarización de RR en el español de Puerto Rico. Revista 

de Filologia Española 159: 181-227. 
Greenfeld, Philip J. 1978. Some Special Phonological Characteristics of the White Mountain 

Dialect of Apachean. Anthropological Linguistics 20(4): 150-157. 
Grijzenhout, Janet. 1995. Feature geometry and coronal transparency. In Harry van der Hulst and 

Jeroen van der Weijer (eds.), Leiden in Last. HIL Phonology Papers 1, 165-185. The Hague: 
Holland Academic. 

Groves, Terab'ata R., Gordon W. Groves, & Roderick Jacobs. 1985. Kiribatese. Canberra, Australia: 
Department of Linguistics, Australian National University. 

Gudschinsky, Sarah C., Harold Popovich, & Frances Popovich. 1970. Native reaction and phonetic 
similarity in Maxakali phonology. Language 46(1): 77-88. 

Guenther, Frank H., Carol Y. Espy-Wilson, Suzanne E. Boyce, Melanie L. Matthies, Majid 
Zandipour, & Joseph S. Perkell. 1999. Articulatory tradeoffs reduce acoustic variability 
during American English /r/ production. Journal of the Acoustical Society of America 
105(5): 2854-2865. 

Guitart, Jorge M. 1976. Markedness and a Cuban dialect of Spanish. Washington, DC: Georgetown 
University Press. 

Guitart, Jorge M. 1981. Regarding the Syllable as a Phonetic Entity in Dialects of the Spanish 
Caribbean. Thesaurus 36(3): 457-463. 

Guitart, Jorge M. 1982. Sobre la posteriorización de las consonantes posnucleares en el español 
antillano: reexamen teórico-descriptivo. In Orlando Alba (ed.), El español del Caribe: Sexto 
Simposio de Dialectología del Caribe Hispánico, 133-142. Santiago de los Caballeros, 
Dominican Republic: Universidad Católica Madre y Maestra. 

Gussenhoven, Carlos, & Haike Jacobs. 1998. Understanding phonology. New York, NY: Arnold. 
Gussenhoven, Carlos. 1999. Dutch. In International Phonetic Association (ed.), Handbook of the 

International Phonetic Association. A guide to the use of the International Phonetic 
Alphabet, 74-77. Cambridge, UK: Cambridge University Press. 



REFERENCES 

Page 237 

Gussenhoven, Carlos, & René Kager. 2001. Introduction: phonetics in phonology. Phonology 18: 1-
6. 

Gussmann, Edmund. 2001. Hidden identity, or the life of segments. In Katarzyna Dziubalska-
Kołaczyk (ed.), Constraints and preferences, 229-250. Berlin, Germany: Mouton de 
Gruyter. 

Gussmann, Edmund. 2002. Phonology: analysis and theory. Cambridge, UK: Cambridge University 
Press. 

Hall, Daniel Currie. 2007. Laryngeal underspecification and Richness of the Base. In Sylvia Blaho, 
Patrik Bye and Martin Krämer (eds.), Freedom of analysis?, 11-34. Berlin, Germany: 
Mouton de Gruyter. 

Hall, T. A. 1997. The phonology of coronals. Amsterdam: John Benjamins. 
Hall, T. A., & Marzena Żygis. 2010. An overview of the phonology of obstruents. In Susanne Fuchs, 

Martine Toda and Marzena Żygis (eds.), Turbulent sounds: an interdisciplinary guide, 1-36. 
Berlin, Germany: Mouton de Gruyter. 

Halle, Morris. 1959. The sound pattern of russian. The Hague, The Netherlands: Mouton. 
Halle, Morris. 1962. Phonology in generative grammar. Word 18(1/2): 54-72. 
Halle, Morris, & Kenneth N. Stevens. 1971. A note on laryngeal features. MIT Research Laboratory 

of Electronics Quarterly Progress Report 101: 198-213. 
Halle, Morris, & G. N. Clements. 1983. Problem book in phonology. Cambridge, MA: MIT Press. 
Halle, Morris. 1995. Feature geometry and feature spreading. Linguistic Inquiry 26(1): 1-46. 
Halle, Morris, Bert Vaux, & Andrew Wolfe. 2000. On feature spreading and the representation of 

place of articulation. Linguistic Inquiry 31(3): 387-444. 
Halle, Morris. 2002. Introduction. In Morris Halle (ed.), From memory to speech and back, 1-17. 

Berlin, Germany: Mouton de Gruyter. 
Hansson, Gunnar Ólafur. 2010. Consonant harmony: long-distance interaction in phonology. 

Berkeley, CA: University of California Press. 
Hargus, Sharon. 1985. The lexical phonology of Sekani. Los Angeles, CA: University of California 

PhD diss. 
Harris, Alice C. 1991. Mingrelian. In Alice C. Harris (ed.), The indigenous languages of the 

Caucasus, vol. 1: The Kartvelian languages, 313-394. Delmar, NY: Caravan Books. 
Harris, James. 1983. Syllable structure and stress in Spanish: a nonlinear analysis. Cambridge, MA: 

MIT Press. 
Hayes, Bruce. 1984. The phonetics and phonology of Russian voicing assimilation. In Mark 

Aronoff and Richard T. Oehrle (eds.), Language Sound Structure, 318-328. Cambridge, 
Mass.: MIT Press. 

Hayes, Bruce, & Tanya Stivers. 1995. Postnasal voicing. Ms. University of California, Los Angeles. 
Henderson, Eugénie J. A. 1949. Prosodies in Siamese: a study in synthesis. Asia Major 1(2): 189-

215. 
Hercus, Luise A. 1986. Victorian Languages: A Late Survey. Canberra: Australian National 

University. 
Hill, Faith. 1963. Some comparisons between the San Carlos and White Mountain dialects of 

Western Apache. In Harry Hoijer (ed.), Studies in the Athapascan languages, 149-154. 
Berkeley, CA: University of California. 



REFERENCES 

Page 238 

Himmelmann, Nikolaus P. 1991. Tomini-Tolitoli sound structures. NUSA, Linguistic Studies of 
Indonesian and Other Languages in Indonesia 33: 49-70. 

Hirose, Tomio. 1997. On global palatalization in Plains Cree. Ms. University of British Columbia. 
Hoard, James E. 1978. Obstruent voicing in Gitskan: Some implications for distinctive feature 

theory. In Eung-Do Cook and Jonathan Kaye (eds.), Linguistic Studies of Native Canada, 
111-119. Vancouver: University of British Columbia Press. 

Hockett, Charles F. 1955. A manual of phonology. Baltimore, MD: Waverly Press. 
Hockett, Charles F. 1960. The origin of speech. Scientific American 203: 88-96. 
Hodge, Carleton T. 1997. An Egyptian etymology: Egypto-Coptic mȝč. Anthropological Linguistics 

39(2): 196-219. 
Hoeksema, Jack. 1999. The Velarization of /n/ in Vulgar Dutch. Tabu 29(2): 94-96. 
Hoff, Berend J. 1968. The Carib language. The Hague: Martinus Nijhoff. 
Hoff, Berend J. 2003. Cariban languages. In William J. Frawley (ed.), International encyclopedia of 

linguistics, 259-264. New York: Oxford University Press. 
Hoffmann, Carl. 1963. A grammar of the Margi language. London: Oxrford University Press. 
Hotz, Joyce M., & Mary D. Stringer. 1971. Waffa phonemes. Te Reo: Journal of the Linguistic Society 

of New Zealand 14: 42-48. 
Howe, Darin [Flynn]. 2000. Oowekyala segmental phonology. Vancouver, BC: University of British 

Columbia PhD diss. 
Howe, Darin [Flynn], & Douglas Pulleyblank. 2001. Patterns and timing of glottalisation. 

Phonology 18(1): 45-80. 
Howell, Robert B. 1987. Tracing the origin of uvular R in the Germanic languages. Folia 

Linguistica Historica 7: 317-349. 
Howren, Robert A. 1971. A formalization of the Athabaskan 'd-effect'. International Journal of 

American Linguistics 37(2): 96-113. 
Hua, Zhu, & Barbara Dodd. 2000. The phonological acquisition of Putonghua (Modern Standard 

Chinese). Journal of Child Language 27: 3-42. 
Hualde, José Ignacio. 2005. The sounds of Spanish. Cambridge, UK: Cambridge University Press. 
Hualde, José Ignacio, Oihana Lujanbio, & Juan Joxe Zubiri. 2010. Goizueta Basque. Journal of the 

International Phonetic Association 40(1): 113-127. 
Hume, Elizabeth, & David Odden. 1994. Contra [consonantal]. Studies in the Linguistic Sciences 

24(1-2): 245-261. 
Hume, Elizabeth. 1999. The role of perceptibility in consonant/consonant metathesis. In Kimary 

Shahin, Susan Blake and Eun-Sook Kim (eds.), The proceedings of the seventeenth West 
Coast Conference on Formal Linguistics, 293-307. Stanford, CA: Center Study Language & 
Information. 

Hume, Elizabeth, & Georgios Tserdanelis. 1999. Nasal place assimilation in Sri Lanka Portuguese 
Creole: implications for markedness. Ms., University of Ohio. 

Hume, Elizabeth, & Georgios Tserdanelis. 2002. Labial unmarkedness in Sri Lankan Portuguese 
Creole. Phonology 19(3): 441-458. 

Hyman, Larry. 1975a. Phonology: theory and analysis. New York, NY: Holt, Rinehart and Winston. 
Hyman, Larry M. 1975b. Phonology: theory and analysis. New York, NY: Holt Rinehart & Winston. 



REFERENCES 

Page 239 

Hyman, Larry M. 2001. Limits of phonetic determinism in phonology: *NC revisited. In Elizabeth 
V. Hume and Keith Johnson (eds.), The role of speech perception in phonology. New York: 
Academic Press. 

Hyman, Larry M. 2008. Enlarging the scope of phonologization. UC Berkeley Phonology Lab 
Annual Report: 382-409. 

Ikekeonwu, Clara I. 1999. Igbo. In International Phonetic Association (ed.), Handbook of the 
International Phonetic Association: A guide to the use of the International Phonetic 
Alphabet, 108-110. Cambridge, UK: Cambridge University Press. 

Inkelas, Sharon, & Young-mee Yu Cho. 1993. Inalterability as prespecification. Language 69(3): 
529-574. 

Ito, Junko. 1984. Melodic Dissimilation in Ainu. Linguistic Inquiry 15(3): 505-513. 
Ito, Junko, & Armin Mester. 1995. Japanese phonology. In John Goldsmith (ed.), Handbook of 

Phonological Theory, 817-838. Cambridge, Mass.: Blackwell. 
Iverson, Gregory K., & Joseph C. Salmons. 1995. Aspiration and laryngeal representation in 

Germanic. Phonology 12(3): 369-396. 
Izutsu, Toshihiko. 1983. Sufism and Taoism: a comparative study of key philosophical concepts. 

Berkeley, CA: University of California Press. 
Jackson, Michael. 1974. Aperçu des tendances phonétiques du parler français en Saskatchewan. 

Canadian Journal of Linguistics 19(2): 121-133. 
Jackson, Walter S. 1972. Wayana grammar. In Joseph Grimes (ed.), Languages of the Guianas, 47-

77. Norman: SIL of the University of Oklahoma. 
Jacobsen, William H., Jr. 1969. Origin of the Nootka pharyngeals. International Journal of 

American Linguistics 35: 125-153. 
Jakobson, Roman. 1941. Kindersprache, Aphasie, und allgemeine Lautgesetze. Uppsala: Almqvist & 

Wiksell. 
Jakobson, Roman, Gunnar Fant, & Morris Halle. 1952. Preliminaries to speech analysis. Cambridge, 

MA: MIT Press. 
Jakobson, Roman, & Morris Halle. 1956. Fundamentals of language. The Hague, The Netherlands: 

Mouton. 
Jimenez Sabater, Max. 1975. Más datos sobre el español de la República Dominicana. Santo 

Domingo: Editora de la UASD. 
Jones, Alan A. 1998. Towards a lexicogrammar of Mekeo (an Austronesian language of Western 

Central Papua). Canberra, Australia: Pacific Linguistics. 
Kager, René. 1990. Dutch schwa in moraic phonology. Papers from the Regional Meetings, Chicago 

Linguistic Society 2: 241-255. 
Kardestuncer, Aino. 1983. Vowel Harmony and Gerundive Compounds in Turkish. Acta 

Linguistica Hafniensia 18(1): 55-64. 
Keating, Patricia A. 1988. A survey of phonological features. Bloomington, Ind.: Indiana University 

Linguistics Club. 
Kehrein, Wolfgang. 2002. Phonological representation and phonetic phasing: Affricates and 

laryngeals. Tübingen: Niemeyer. 
Kenstowicz, Michael. 1980. The phonology of Chukchee consonants. International Review of 

Slavic Linguistics 5: 89-107. 



REFERENCES 

Page 240 

Kenstowicz, Michael. 1986. The phonology of Chukchee consonants. Studies in the Linguistic 
Sciences 16(1): 79-96. 

Kenstowicz, Michael. 1994. Phonology in generative grammar. Oxford, UK: Blackwell. 
Kenstowicz, Michael. 2005. The phonetics and phonology of Korean loanword adaptation. In 

Sang-Jik Rhee (ed.), Proceedings of the First European Conference on Korean Linguistics, 
17-32. Seoul, Korea: Hankook. 

Kenstowicz, Michael. 2006. Generative phonology. In Keith Brown (ed.), Encyclopedia of language 
and linguistics, 1385-1396. Oxford, UK: Elsevier. 

Ketner, Katherine. 2005. Aspects of the phonology of Czech. Cambridge, UK: University of 
Cambridge PhD diss. 

Keyser, Samuel J., & Kenneth N. Stevens. 2006. Enhancement and overlap in the speech chain. 
Language 82(1): 33-63. 

Kim-Cho, Sek Yen. 2002. The Korean alphabet of 1446 (Hyunmin Cengum): Exposition, OPA, the 
Visible Speech sounds, annotated translation, future applicability. Seoul, Korea: Asea 
Culture Press. 

Kim, Hyunsoon. 2001. A phonetically based account of phonological stop assibilation. Phonology 
18(1): 81-108. 

King, Robert D., & Stephanie A. Beach. 1998. On the origins of German uvular [R]: The Yiddish 
evidence. American Journal of Germanic Linguistics and Literatures 10: 279-290. 

Kingston, John, & Randy L. Diehl. 1994. Phonetic knowledge. Language 70(3): 419-454. 
Kingston, John. 2007. The phonetics-phonology interface. In Paul de Lacy (ed.), The Cambridge 

handbook of phonology, 435-456. Cambridge, UK: Cambridge University Press. 
Kinkade, M. Dale. 1998. How much does a schwa weigh? In Ewa Czaykowska-Higgins and M. Dale 

Kinkade (eds.), Studies in Salish linguistics: Current perspectives, 197-216. Berlin: Mouton. 
Kiparsky, Paul. 1993. Blocking in non-derived environments. In Sharon Hargus and Ellen Kaisse 

(eds.), Studies in Lexical Phonology. San Diego: Academic Press. 
Klokeid, Terry J. 1977. The Nitinat Feature System: A Reference Paper. In Robert St. Clair (ed.), 

Papers from the 10th International Conference on Salishan Languages (1975), 81-95. 
Louisville, KY: University of Louisville Press. 

Kosseke, D., & J. Sitamon. 1993. Aka field notes. Ms. Bangui: SIL. 
Krause, Scott R. 1980. Topics in Chukchee phonology and morphology: University of Illinois, 

Champaign-Urbana PhD diss. 
Kroeber, A. L., & George William Grace (eds.) 1960. The Sparkman grammar of Luiseño. Berkeley 

and Los Angeles: University of California Press. 
Kuepper, Karl J. 1992. Place Variation in the Consonant System: The Rhenish Velarization 

Revisited. The Canadian Journal of Linguistics/La Revue canadienne de Linguistique 37(1): 
17-40. 

Kuipers, Aert. 1974. The Shuswap language: Grammar, texts, dictionary. The Hague: Mouton. 
Kumaxov, M. A. 1967. Adygejskij jazyk. In E. A. Bokarev and K. V. Lomtatidze (eds.), Iberijsko-

kavkazskie jazyki, 145-164. Moscow: Izdatel'stvo Nauka. 
Kummer, Ann W., & Janet H. Marsh. 1998. Pediatric voice and resonance disorders. In Alex F. 

Johnson and Barbara H. Jacobson (eds.), Medical speech-language pathology: A 
practitioner's guide, 613-635. New York: Thieme. 



REFERENCES 

Page 241 

Labov, William, Sharon Ash, & Charles Boberg. 2006. The Atlas of North American English: 
phonetics, phonology and sound change: a multi-media reference tool. Berlin, Germany: 
Mouton de Gruyter. 

LaCharité, Darlene. 1993. The internal structure of affricates. Ottawa, ON: University of Ottawa 
PhD diss. 

Ladefoged, Peter, & Ian Maddieson. 1996. The sounds of the world's languages. Oxford, UK: 
Blackwell. 

Ladefoged, Peter. 2007. Articulatory features for describing lexical distinctions. Language 83(1): 
161-180. 

Ladefoged, Peter, & Sandra Ferrari Disner. 2012. Vowels and consonants. West Sussex, UK: Wiley-
Blackwell. 

Lass, Roger. 1984. Phonology: an introduction to basic concepts. Cambridge, UK: Cambridge 
University Press. 

Laufer, Asher. 1996. The common 9 is an approximant and not a fricative. Journal of the 
International Phonetic Association 26: 113-117. 

Laver, John. 1994. Principles of phonetics. Cambridge, UK: Cambridge University Press. 
Leben, William Ronald. 1980. Suprasegmental phonology. New York: Garland Pub. 
Leer, Jeff. 1996. The historical evolution of the stem syllable in Gwich'in (Kutchin /Loucheux) 

Athabaskan. In Eloise Jelinek, Sally Midgette, Keren Rice and Leslie Saxon (eds.), 
Athabaskan language studies: Essays in honor of Robert W. Young, 193-234. Albuquerque: 
University of New Mexico Press. 

Lees, Robert B. 1961. The phonology of modern standard Turkish. Bloomington: Indiana 
University. 

Lefebvre, Claire, & Anne-Marie Brousseau. 2002. A grammar of Fongbe. Berlin, Germany: Mouton 
de Gruyter. 

Lévesque, Claire. 1992. Hachismo, or the behavior of /s/ in the Spanish of Seville: University of 
Calgary Honors thesis. 

Levin, Juliette. 1987. A place for lateral in the feature geometry. Ms. read at the 62nd Annual 
Meeting of the Linguistic Society of America, San Fransisco, Dec. 1987. 

Li, Bing. 1996. Tungusic vowel harmony: description and analysis. Den Haag: Holland Academic 
Graphics. 

Lieber, Rochelle. 1987. An integrated theory of autosegmental processes. Albany, NY: State 
University of New York Press. 

Lincoln, Neville J., & John C. Rath. 1980. North Wakashan comparative root list. Ottawa, ON: 
National Museums of Canada. 

Lindkoog, John N., & Ruth M. Brend. 1962. Cayapa phonemics. In Benjamin F. Elson (ed.), Studies 
in Ecuadorian Indian languages, 31-44. Norman, OK: Summer Institute of Linguistics of 
the University of Oklahoma. 

Linell, Per. 2005. The written language bias in linguistics: its nature, origins and transformations. 
Abingdon, UK: Routledge. 

Lipin ski, Edward. 1997. Semitic languages: Outline of a comparative grammar. Leuven: Peeters. 
Lipski, John M. 1975. On the Velarization of n in Galician. Neuphilologische Mitteilungen 76(2): 

182-191. 



REFERENCES 

Page 242 

Lipski, John M. 2000. The Spanish of Andalusia. Ms. Pennsylvania State University, University 
Park, PA. 

Lodge, Ken. 2009. Fundamental concepts in phonology: sameness and difference. Edinburgh: 
Edinburgh University Press. 

Lombardi, Linda. 1990. The nonlinear organization of the affricate. Natural Language and 
Linguistic Theory 8(3): 375-425. 

Lombardi, Linda. 1991a. Laryngeal Features and Laryngeal Neutralization. Dissertation Abstracts 
International, A: The Humanities and Social Sciences 52(6): 2128-A. 

Lombardi, Linda. 1991b. Laryngeal features and laryngeal neutralization: University of 
Massachusetts, Amherst PhD diss. 

Lombardi, Linda. 1994. Laryngeal features and laryngeal neutralization. New York, NY: Garland. 
Lowenstamm, Jean, & Jean-Francois Prunet. 1986. Le Tigrinya et le principe du contour 

obligatoire. Revue quebecoise de linguistique 16: 181-207. 
MacEachern, Margaret R., Barbara Kern, & Peter Ladefoged. 1997. Wari' phonetic structures. 

Journal of Amazonian Languages 1: 3-28. 
MacKay, Carolyn J. 1994. A sketch of Misantla Totonac phonology. International Journal of 

American Linguistics 60(4): 369-419. 
Maddieson, Ian. 1983. The analysis of complex phonetic elements in Bura and the syllable. Studies 

in African Linguistics 14(3): 285-310. 
Maddieson, Ian. 1984. Patterns of sounds. Cambridge, UK: Cambridge University Press. 
Mah, Jennifer. 2001. An OT analysis of English loanword adaptations in Japanese. Ms. University 

of Calgary. 
Matthews, G. Hubert. 1958. Handbook of Siouan languages: University of Pennsylvania PhD diss. 
McCarthy, John J. 1983. Consonantal morphology in the Chaha verb. In M. Barlow, D. Flickinger 

and M. Wescoat (eds.), The Proceedings of the West Coast Conference on Formal Linguistics 
2, 176-188. Stanford: Stanford Linguistic Association. 

McCarthy, John J. 1988. Feature geometry and dependency: a review. Phonetica 43(2-4): 84-108. 
McCarthy, John J. 1994. The phonetics and phonology of Semitic pharyngeals. In Patricia A. 

Keating (ed.), Phonological structure and phonetic form: Papers in Laboratory Phonology 
III, 191-233. Cambridge, England: Cambridge University Press. 

McCarthy, John J. 2011. Autosegmental spreading in Optimality Theory. In John A. Goldsmith, 
Elizabeth Hume and Leo Wetzels (eds.), Tones and features (Clements memorial volume), 
195-222. Berlin, Germany: Mouton de Gruyter. 

McDonough, Joyce. 2003. The Navajo sound system. Dordrecht, The Netherlands: Kluwer 
Academic Publishers. 

McDowell, Ramona. 2004. Retraction in Montana Salish lateral consonants: an ultrasonic study. 
Vancouver, BC: UBC MA thesis. 

McMahon, April. 2003. Phonology and the Holy Grail. Lingua 113(2): 103-115. 
Michailovsky, Boyd. 1988. La langue hayu. Paris: Editions du Centre National de la recherche 

scientifique. 
Miller, Brett, & Bert Vaux. 2011. The representation of fricatives. In Marc van Oostendorp, Colin J. 

Ewen, Elizabeth Hume and Keren Rice (eds.), The Blackwell companion to phonology, 669-
693. Hoboken, NJ: Wiley-Blackwell. 

Miotti, Renzo. 2002. Friulian. Journal of the International Phonetic Association 32(2): 237-247. 



REFERENCES 

Page 243 

Mithun, Marianne. 2001. The languages of Native North America. Cambridge, UK: Cambridge 
University Press. 

Mojaddedi, Jawid. 2004. Jalal al-Din Rumi: The Masnavi, book one. Oxford, UK: Oxford University 
Press. 

Mondéjar, José. 1979. Diacronía y sincronía en las hablas andaluzas. Lingüística española actual 1: 
375-402. 

Mondéjar, José. 1991. Dialectología andaluza. Granada: Los Libros del Caballero del Verde Gabán, 
Editorial Don Quijote. 

Moore, Bruce R. 1962. Correspondences in South Barbacoan Chibcha. In Benjamin F. Elson (ed.), 
Studies in Ecuadorian Indian languages, 270-289. Norman, OK: Summer Institute of 
Linguistics, University of Oklahoma. 

Morelli, Frida. 1999. The phonotactics and phonology of obstruent clusters in Optimality Theory. 
College Mark, MD: University of Maryland PhD diss. 

Moya Corral, Juan Antonio. 1979. La pronunciación del español en Jaén. Granada: Universidad de 
Granada. 

Nadeau, Stephen E. 2003. Phonologic aspects of language disorders. In Kenneth M. Heilman and 
Edward Valenstein (eds.), Clinical neuropsychology, 35-60. New York: Oxford University 
Press. 

Namdaran, Nahal. 2005. An ultrasonic investigation of retracted consonants in St'at'imcets 
(Lillooet Salish). Journal of the Acoustical Society of America 117(4): 2490-2491. 

Namdaran, Nahal. 2006. Retraction in St’át’imcets: an ultrasonic investigation. Vancouver, BC: 
University of British Columbia masters thesis. 

Navarro Tomás, Tomás. 1966. El español en Puerto Rico. Rio Piedras: Universidad de Puerto Rico. 
Nespor, Marina, & Irene Vogel. 1982. Prosodic domains of external sandhi rules. In Harry van der 

Hulst and Norval  Smith (eds.), The structure of phonological representations, 222-255. 
Dordrecht, The Netherlands: Foris. 

Nevins, Andrew, & Bert Vaux. 2003. Consonant Harmony in Karaim. In Aniko Csirmaz, Youngjoo 
Lee and MaryAnn Walter (eds.), The Proceedings of the Workshop on Altaic in Formal 
Linguistics. 

Ní Chiosáin, Máire, & Jaye Padgett. 1993. Inherent V-Place. Ms. University of California, Santa 
Cruz. 

Ní Chiosáin, Máire. 1994. Irish Palatalisation and the Representation of Place Features. Phonology 
11(1): 89-106. 

Ní Chiosáin, Máire, & Jaye Padgett. 2001. Markedness, segment realization, and locality in 
spreading. In Linda Lombardi (ed.), Segmental Phonology in Optimality Theory: 
Constraints and Representations. New York: Cambridge University Press. 

Nikiema, Norbert. 2002. Vowel tier and vowel harmonies in Moore. Afrika und Übersee 83(2): 
209-251. 

Noll, Volker. 1997. Portugiesische Sprachgeschichte: das uvulare /r/. Zeitschrift fur Romanische 
Philologie 113: 568-570. 

Norman, Jerry. 1988. Chinese. Cambridge, UK: Cambridge University Press. 
Odden, David. 1987. Dissimilation as deletion in Chukchi. Proceedings - Eastern States Conference 

on Linguistics (ESCOL) 4: 235-246. 
Odden, David. 1994. Adjacency parameters in phonology. Language 70(2): 289-330. 



REFERENCES 

Page 244 

Ohala, John J., & Maria-Josep Solé. 2010. Turbulence and phonology. In Susanne Fuchs, Martine 
Toda and Marzena Zygis (eds.), Turbulent sounds: an interdisciplinary guide, 37-102. 
Berlin, Germany: Mouton de Gruyter. 

Ohala, Manjari. 1999. Hindi. In International Phonetic Association (ed.), Handbook of the 
International Phonetic Association: A guide to the use of the International Phonetic 
Alphabet, 100-103. Cambridge, UK: Cambridge University Press. 

Olawsky, Knut J. 2002. What is a word in Dagbani? In R. M. W. Dixon and Alexandra Y. Aikhenvald 
(eds.), Word: A cross-linguistic typology, 205-226. Cambridge, UK: Cambridge University 
Press. 

Olson, Kenneth S. 1996. On the comparison and classification of Banda dialects. Chicago Linguistic 
Society 32(1): 267-283. 

Olson, Kenneth S., & Paul H. Schultz. 2002. Can [sonorant] spread? Work Papers of the Summer 
Institute of Linguistics 46: 1-7. 

Oostendorp, Marc van. 2000a. Nasal Velarization in Wieringen Dutch. Taal en Tongval 52(1): 
163-188. 

Oostendorp, Marc van. 2000b. Phonological projection: a theory of schwa. Berlin/New York: 
Mouton de Gruyter. 

Oostendorp, Marc van. 2001. From koren to koring: Velarization of Nasals in Afrikaans, Dutch 
and a Few Other Languages. Tabu 31(3-4): 141-152. 

Orr, Carolyn. 1962. Ecuador Quichua phonology. In Benjamin Elson (ed.), Studies in Ecuadorian 
Indian languages I, 60-77. Norman: Summer Institute of Linguistics of the University of 
Oklahoma. 

Owens, Jonathan. 1985. A grammar of Harar Oromo (Northeastern Ethiopia). Hamburg: Buske. 
Padgett, Jaye. 2002. Feature classes in phonology. Language 78(1): 81-110. 
Padgett, Jaye. 2009. Systemic contrast and Catalan rhotics. The Linguistic Review 26(4): 431-463. 
Paradis, Carole, & Darlene LaCharité. 2001. Guttural deletion in loanwords. Phonology 18(2): 

255-300. 
Paradis, Carole, & Darlene LaCharité. 2011. Loanword adaptation: from lessons learned to 

findings. In John Goldsmith, Jason Riggle and Alan C. L. Yu (eds.), The handbook of 
phonological theory, 751-778. Malden, MA: Wiley-Blackwell. 

Parker, Gary John. 1969. Ayacucho Quechua grammar and dictionary. The Hague: Mouton. 
Parker, Steve. 1994. Coda epenthesis in Huariapano. International Journal of American Linguistics 

60(2): 95-119. 
Parks, Douglas R. 1976. A grammar of Pawnee. New York: Garland. 
Peasgood, Edward T. 1972. Carib phonology. In Joseph Grimes (ed.), Languages of the Guianas, 

35-41. Norman: Summer Institute of Linguistics of the University of Oklahoma. 
Pepper, Mary. 1986. Level ordering in Oneida phonology: University of Calgary Masters thesis. 
Perkell, Joseph S., Melanie L. Matthies, & Majid Zandipour. 1998. Motor equivalence in the 

production of /ʃ/. Journal of the Acoustic Society of America 103: 3085 (Abstract). 
Pierrehumbert, Janet. 1980. The phonology and phonetics of English intonation. Cambridge, MA: 

MIT PhD diss. 
Piggott, Glyne L. 1995. Epenthesis and syllable weight. Natural Language and Linguistic Theory 

13(2): 283-326. 



REFERENCES 

Page 245 

Pike, Kenneth. 1967. Language in relation to a unified theory of the structure of human behavior. 
The Hague: Mouton. 

Piñeros, Carlos-Eduardo. 2002. On the interplay between consonant alignment and feature 
faithfulness in a Caribbean Spanish dialect. Ms. Department of Spanish and Portuguese, 
University of Iowa. 

Poppe, Nicholas. 1970. Mongolian language handbook. Washington, DC: Center for Applied 
Linguistics. 

Port, Robert. 2007. How are words stored in memory? Beyond phones and phonemes. New Ideas 
in Psychology 25(2): 143-170. 

Porto Dapena, José Alvaro. 1976. Fonología de la N velar gallega. Revista de dialectología y 
tradiciones populares 32: 467-477. 

Proulx, Paul. 1989. A sketch of Blackfoot historical phonology. International Journal of American 
Linguistics 55(1): 43-82. 

Prunet, Jean-Francois. 1992. Spreading and Locality Domains in Phonology. New York: Garland. 
Pulleyblank, Douglas. 1998. Introduction to nonlinear phonology. Ms. Department of Linguistics, 

University of British Columbia. 
Pulleyblank, Edwin G. 1996. Prosody or Pharyngealization in Old Chinese? The Origin of the 

Distinction between Type A and Type B Syllables. Journal of the American Oriental Society 
116(1): 105-107. 

Quigley, Edward C. 2003. Awara phonology: University of North Dakota. 
Rath, John C. 1981. A practical Heiltsuk-English dictionary: with a grammatical introduction. 

Ottawa, ON: National Museums of Canada. 
Ratzsch, Delvin Lee. 2001. Nature, design, and science: the status of design in natural science. 

Albany, NY: State University of New York. 
Read, Charles. 1975. Children's categorization of speech sounds in English. Urbana, IL: ERIC 

Clearinghouse on Language and Linguistics. 
Read, Charles. 2009. Learning to use alphabetic writing. In Roger Beard, Jeni Riley, Debra Myhill 

and Martin Nystrand (eds.), Handbook of writing development, 260-270. London, UK: Sage 
Publications. 

Reiss, Charles. 2003. Quantification in structural descriptions: Attested and unattested patterns. 
The Linguistic Review 20: 305-338. 

Resnick, Melvyn C. 1975. Phonological variants and dialect identification in Latin American 
Spanish. The Hague: Mouton. 

Reynolds, Christopher H. B. 1980. Sinhalese: An introductory course. London: University of 
London School of Oriental and African Studies. 

Rice, Keren. 1987. The function of structure preservation: Derived environments. Proceedings of 
the North East Linguistic Society 17: 501-519. 

Rice, Keren. 1996. Default variability: the coronal-velar relationship. Natural Language and 
Linguistic Theory 14(3): 493-543. 

Rice, Keren D. 1993. A reexamination of the feature [sonorant]: the status of 'sonorant 
obstruents'. Language 69(2): 308-344. 

Riehl, Anastasia. 2008. The phonology and phonetics of nasal obstruent sequences. Ithaca, NY: 
Cornell University doctoral thesis. 



REFERENCES 

Page 246 

Ringen, Catherine O. 1980. Uralic and Altaic Vowel Harmony: A Problem for Natural Generative 
Phonology. Journal of Linguistics 16(1): 37-44. 

Ringen, Catherine O. 1988. Transparency in Hungarian Vowel Harmony. Phonology 5(2): 327-
342. 

Ringen, Catherine O., & Miklos Kontra. 1989. Hungarian Neutral Vowels. Lingua 78(2-3): 181-
191. 

Ringen, Catherine O., & Robert M. Vago. 1998. Hungarian vowel harmony in Optimality Theory. 
Phonology 15(3): 393-416. 

Roberts, James S. 1994. Nontonal floating features as grammatical morphemes. Work Papers of 
the Summer Institute of Linguistics, University of North Dakota Session 38: 87-99. 

Robins, R. H. 1957. Vowel nasality in Sundanese: a phonological and grammatical study, Studies in 
Linguistics, 87-103. Oxford: Blackwell. 

Roca, Iggy. 1994. Generative Phonology. London, England: Routledge. 
Roca, Iggy, & Wyn Johnson. 2000. A course in phonology. Oxford, UK ; Malden, Mass.: Blackwell 

Publishers. 
Rohany Rahbar, Elham. 2009. Coronal vowels in Persian. Toronto Working Papers in Linguistics 

30: 119-129. 
Ronell, Avital. 1991. The Telephone Book: technology, schizophrenia and electric speech. Lincoln, 

NB: University of Nebraska Press. 
Rood, David S. 1975. The implications of Wichita phonology. Language 51(2): 315-337. 
Rose, Sharon, & Rachel Walker. 2004. A typology of consonant agreement as correspondence. 

Language 80(3): 475-531. 
Rose, Sharon, & Rachel Walker. 2011. Harmony systems. In John Goldsmith, Jason Riggle and Alan 

C. L. Yu (eds.), The handbook of phonological theory, 240-290. Malden, MA: Wiley-
Blackwell. 

Rose, Yvan. 2000. Headedness and prosodic licensing in the L1 acquisition of phonology. Montreal: 
McGill University PhD diss. 

Rosetti, Alexandre. 1965. Remarques sur la dissimilation consonantique. Phonetica 12: 25-28. 
Rubach, Jerzy. 1984. Cyclic and lexical phonology: the structure of Polish. Dordrecht, The 

Netherlands: Foris. 
Rutgers, Roland. 1998. Yamphu: Grammar, texts, and lexicon. Leiden: Research School CNWS. 
Rydland, Kurt. 1995. The Orton Corpus and Northumbrian phonology. The material from 

Bamburgh and Bellingham (Northumberland). English Studies 76(6): 547-586. 
Sagey, Elizabeth. 1986a. The representation of features and relations in nonlinear phonology. 

Cambridge, MA: MIT PhD diss. 
Sagey, Elizabeth. 1986b. The Timing of Contour Segments. MIT Working Papers in Linguistics 8: 

208-220. 
Santerre, Laurent. 1979. Les [r] montréalais en régression rapide. Protée 7: 117-131. 
Santerre, Laurent. 1982. Der [r] montréalais imprévisibles et inouïs. Revue quebecoise de 

linguistique 12: 77-96. 
Sapir, Edward. 1912. The Takelma language of Southwestern Oregon. In Franz Boas (ed.), 

Handbook of American Indian Languages. Washington: Smithsonian. 
Sapir, Edward. 1925. Sound patterns in language. Language 1(2): 37-51. 
Sapir, Edward. 1931. Notes on the Gweabo language of Liberia. Language 7: 30-41. 



REFERENCES 

Page 247 

Sapir, Edward. 1933a. La réalité psychologique des phonèmes. Journal de Psychologie Normale et 
Pathologique 30: 247-265. 

Sapir, Edward. 1933b. Language, Encyclopedia of the Social Sciences, 155-169. New York, NY: 
Macmillan. 

Sapir, Edward, & Morris Swadesh. 1939. Nootka texts. New York: AMS Press. 
Saussure, Ferdinand de. 1916[1983]. Course in general linguistics. London, UK: Duckworth. 
Schafer, Robin. 1995. Headedness in the Representation of Affricates. The Linguistic Review 

12(1): 61-87. 
Schane, Sanford A., & Birgitte Bendixen. 1978. Workbook in generative phonology. Englewood 

Cliffs: Prentice-Hall 1978. 
Schmidt, Karl Horst. 1991. Svan. In Alice C. Harris (ed.), The indigenous languages of the Caucasus, 

vol. 1: The Kartvelian languages, 473-556. Delmar, NY: Caravan Books. 
Schuh, Russell G., & Lawan D. Yalwa. 1999. Hausa. In International Phonetic Association (ed.), 

Handbook of the International Phonetic Association: A guide to the use of the International 
Phonetic Alphabet, 90-95. Cambridge, UK: Cambridge University Press. 

Selkirk, Elisabeth. 1980. The role of prosodic categories in English word stress. Linguistic Inquiry 
11(3): 563-605. 

Selkirk, Elisabeth. 1982. The syllable. In Harry van der Hulst and Norval Smith (eds.), The 
structure of phonological representations, 337-383. Dordrecht, The Netherlands: Foris. 

Seraye, Abdullah. 2010. The role of short vowels and context in the reading of Arabic. Saarbrücken, 
Germany: VDM Verlag. 

Shahin, Kimary. 2002. Postvelar harmony. Amsterdam: John Benjamins. 
Shahin, Kimary N. 1995. Child Language Evidence on Palestinian Arabic Phonology. In Eve V. 

Clark (ed.), The proceedings of the twenty-seventh annual Child Language Research Forum, 
104-116. Stanford, CA: Center Study Language & Information. 

Shaw, Patricia A. 1980. Theoretical issues in Dakota phonology and morphology. New York, NY: 
Garland. 

Shaw, Patricia A. 1991. Consonant harmony systems: The special status of coronal harmony. In 
Carole Paradis and Jean-François Prunet (eds.), Phonetics and phonology: The special 
status of coronals: Internal and external evidence, 125-179. San Diego, CA: Academic Press. 

Shaw, Patricia A. 1992. Templatic evidence for the syllable nucleus. Paper presented at the North 
East Linguistic Society 23, University of Ottawa. 

Shaw, Patricia A. 1993. Templatic evidence for the syllable nucleus. In Amy Schafer (ed.), 
Proceedings of the 23rd annual meeting of the North East Linguistic Society, 463-477. 
Amherst, MA: Graduate Linguistic Student Association. 

Shaw, Patricia A. 1994. The prosodic constituency of minor syllables. In Erin Duncan, Donka 
Farkas and Philip Spaelti (eds.), The proceedings of the twelfth West Coast Conference on 
Formal Linguistics, 117-132. Stanford, CA: Center for the Study of Language and 
Information. 

Shaw, Patricia A. 1996a. The non-nuclear status of syllabic obstruents in Berber. Paper presented 
at the Annual Meeting of the Linguistic Society of America, San Diego, CA, Jan. 4-7, 1996. 

Shaw, Patricia A. 1996b. Headless and weightless syllables. Paper presented at the 19th Annual 
Meeting of the Canadian Linguistic Association, Brock University, May 25-28. 



REFERENCES 

Page 248 

Shaw, Patricia A., Susan J. Blake, Jill Campbell, & Cody Sheperd. 1999. Stress in hǝn̓q̓ǝmin̓ǝm̓ 
(Musqueam) Salish. UBC Working Papers in Linguistics 2: 131-163. 

Shaw, Patricia A. 2004. Variations on a theme by Bach: variant vowels in Haisla reduplication. 
Paper presented at the 1st Wakashan Linguistics Conference, Vancouver, BC, Aug. 9-11, 
2004. 

Sherzer, Joel. 1976. An areal-typological study of American Indian languages north of Mexico. 
Amsterdam: North-Holland Publishing Company. 

SIL-PNG. 2011. Waffa organised phonology data. Ms. Summer Institute of Linguistics, Papua New 
Guinea (data checked by Mary Stringer, November 1992). 

Silverman, Daniel. 2006. A critical introduction to phonology: of sound, mind, and body. London, 
UK: Continuum. 

Smith, Ian R. 1978. Sri Lanka Portuguese Creole phonology. Vanchiyoor, India: Dravidian 
Linguistics Association. 

Sohn, Hyang-Sook. 1987. Underspecification in Korean phonology. Urbana, IL: University of Illinois 
doctoral thesis. 

Speas, Margaret. 1984. Navajo prefixes and word structure typology. MIT Working Papers in 
Linguistics 7: 86-109. 

Spence, Lewis. 2010[1913]. Myths of Mexico and Peru. New York, NY: Cosimo. 
Spencer, Andrew. 1991. Morphological Theory. Oxford: Basil Blackwell. 
Spencer, Andrew. 1999. Grammatical sketch of Chukchee. Ms. Colchester, UK: University of Essex. 
Spring, Cari. 1992. The Velar Glide in Axininca Campa. Phonology 9(2): 329-352. 
Starlight, Bruce, & Gary Donovan. 2010. New Tsúūt'ínà dictionary. Tsúūt'ínà Nation, AB: Tsúūt'ínà 

Gūnáhà Institute. 
Steriade, Donca. 1979. Vowel Harmony in Khalkha Mongolian. MIT Working Papers in Linguistics 

1: 25-50. 
Steriade, Donca. 1982. Greek prosodies and the nature of syllabification. Cambridge, MA: MIT PhD 

diss. 
Steriade, Donca. 1987. Locality conditions and feature geometry, Papers of Proceedings of the 

North East Linguistic Society 17, 595-617. Amherst, Mass.: GLSA Publications. 
Steriade, Donca. 1993a. Closure, release, and other nasal contours. In Marie K. Huffman and Rena 

A. Krakow (eds.), Nasals, nasalization, and the velum, 401-470. San Diego, CA: Academic 
Press. 

Steriade, Donca. 1993b. Orality and markedness. In B. Keyser and J. Guenther (eds.), Proceedings 
of the Nineteenth Annual Meeting of the Berkeley Linguistics Society: General Session and 
Parasession on Semantic Typology and Semantic Universals, 334-347. Berkeley, CA: 
Berkeley Linguistic Society. 

Steriade, Donca. 1994. Complex onsets as single segments: the Mazateco pattern. In Jennifer Cole 
and Charles Kisseberth (eds.), Perspectives in phonology, 203-291. Stanford, CA: Center 
for the Study of Language and Information. 

Steriade, Donca. 1995a. Underspecification and markedness. In John Goldsmith (ed.), The 
handbook of phonological theory, 114-174. Cambridge, MA: Blackwell. 

Steriade, Donca. 1995b. Underspecification and markedness. In John Goldsmith (ed.), Handbook 
of Phonological Theory, 114-174. Cambridge, MA: Blackwell. 



REFERENCES 

Page 249 

Stevens, Kenneth N., Samuel J. Keyser, & Haruko Kawasaki. 1986. Toward a phonetic and 
phonological theory of redundant features. In Joseph S. Perkell and Dennis H. Klatt (eds.), 
Invariance and variability in speech processes, 426-449. Hillsdale, NJ: Lawrence Erlbaum. 

Stevens, Kenneth N., & Samuel J. Keyser. 2010. Quantal theory, enhancement and overlap. Journal 
of Phonetics 38(1): 10-19. 

Stewart, John M. 1967. Tongue root position in Akan vowel harmony. Phonetica 16: 185-204. 
Stonham, John. 1995. Holistic linguistics: A case from Sinhala. Cahiers linguistiques d'Ottawa 23: 

23-44. 
Straight, Henry Stephen. 1976. The acquisition of Maya phonology. New York: Garland Publishing. 
Straka, Georges. 1965. Contribution à l'histoire de la consonne R en français. Neuphilologische 

Mitteilungen 66: 572-606. 
Studdert-Kennedy, Michael. 2000. Evolutionary implications of the Particulate Principle: 

Imitation and the dissociation of the phonetic form from semantic function. In Chris 
Knight, Michael Studdert-Kennedy and James R. Hurford (eds.), The evolutionary 
emergence of language: Social function and the origins of linguistic form, 161-176. 
Cambridge, UK: Cambridge University Press. 

Svantesson, Jan-Olof. 1985. Vowel Harmony Shift in Mongolian. Lingua 67(4): 283-327. 
Taylor, Allan R. 1969. A grammar of Blackfoot: University of California, Berkeley. 
Taylor, Ted Michael. 1996. Shuswap Glottal Dissimilation and Locality Theory in Phonology PhD 

diss. 
Telfer, Corey. 2003. A phonetic inventory of Dinka Bor. Ms. University of Calgary. 
Thelwall, Robin, & M. Akram Sa'adeddin. 1999. Arabic. In International Phonetic Association 

(ed.), Handbook of the International Phonetic Association: A guide to the use of the 
International Phonetic Alphabet, 51-54. Cambridge, UK: Cambridge University Press. 

Thompson, Laurence C., & M. Terry Thompson. 1985. A Grassmann's Law for Salish. In Veneeta Z. 
Acson and Richard L. Leed (eds.), For Gordon H. Fairbanks, 134-147. Honolulu: University 
of Hawaii Press. 

Torp, Arne. 2001. Retroflex consonants and the dorsal /r/: mutually excluding innovations? On 
the diffusion of dorsal /r/ in Scandinavian. Etudes & Travaux 4: 75-90. 

Trask, R. Larry. 1996. A dictionary of phonetics and phonology. London, UK: Routledge. 
Trigo, Loren. 1993. The inherent structure of nasal segments. In Marie K. Huffman and Rena A. 

Krakow (eds.), Nasals, nasalization, and the velum, 369-400. San Diego, CA: Academic 
Press. 

Trigo, Rosario Lorenza. 1988. On the phonological derivation and behavior of nasal glides. 
Cambridge, MA: MIT PhD diss. 

Trigo, Rosario Lorenza. 1991. On pharynx-larynx interactions. Phonology 8: 113-136. 
Trubetzkoy, Nikolai Sergeevich. 1939. Grundzüge der Phonologie. Prague, Czech Republic: 

Travaux du cercle linguistique de Prague 7. 
Trussel, Stephen. 1986. Kiribati communication and culture handbook. Brattleboro, VT: The 

Experiment in International Living. 
Tsujimura, Natsuko. 1996. An introduction to Japanese linguistics. Oxford: Blackwell. 
Ueda, Isao. 1996. Segmental acquisition and feature specification in Japanese. In Barbara H. 

Bernhardt, John Gilbert and David Ingram (eds.), Proceedings of the UBC International 
Conference on Phonological Acquisition, 15-27. Somerville, MA: Cascadilla. 



REFERENCES 

Page 250 

Van Den Berg, Rene. 1991. Muna Historical Phonology. NUSA, Linguistic Studies of Indonesian and 
Other Languages in Indonesia 33: 2-28. 

Van Deyck, Rika. 1996. Toward an Examination of Nasalization and the Participation of 
Velarization in the Phenomenon. Cahiers de l'Institut de Linguistique de Louvain 22-23(3-
4/1-2): 119-121. 

van Oostendorp, Marc. 1999. The velar nasal as a nuclear nasal in Dutch. Ms. Meertens Institute, 
Royal Netherlands Academy of Arts and Sciences. 

Vance, Timothy J. 1987. An Introduction to Japanese Phonology. Albany, NY: State University of 
New York Press. 

Vaux, Bert. 1998. The laryngeal specifications of fricatives. Linguistic Inquiry 29(3): 497-511. 
Vaux, Bert. 1999a. Does consonant harmony exist? Paper presented at the annual meeting of the 

Linguistic Society of America, Los Angeles, CA. 
Vaux, Bert. 1999b. A note on pharyngeal features. Harvard Working Papers in Linguistics 7: 39-63. 
Vaux, Bert. 2001. The Armenian dialect of Aslanbeg. Annual of Armenian Linguistics 21: 31-64. 
Walker, Douglas C. 1975. Word stress in French. Language 51: 887-900. 
Walker, Douglas C. 1982. On a Phonological Innovation in French. Journal of the International 

Phonetic Association 12(2): 72-77. 
Walker, Douglas C. 1984. The pronunciation of Canadian French. Ottawa: University of Ottawa 

Press. 
Walker, Douglas C. 2001. French sound structure. Calgary: University of Calgary Press. 
Walsh, Laura. 1995. Representing laterals. In Jill N. Beckman (ed.), Proceedings of the Northeast 

Linguistic Society 25, 535-550. Amherst, MA: GLSA. 
Watson, Janet C. E. 1999. The directionality of emphasis spread in Arabic. Linguistic Inquiry 

30(2): 289-300. 
Watson, Janet C. E. 2002. The phonology and morphology of Arabic. Oxford: Oxford University 

Press. 
Watters, J. K. 1985. Underspecification, multiple tiers, and Tepehua phonology. Chicago Linguistic 

Society 23: 338-402. 
Watters, James K. 1980. Aspects of Tlachichilco Tepehua (Totonacan) phonology. Grand Forks, ND: 

Summer Institute of Linguistics. 
Watters, James K. 1988. Topics in Tepehua grammar. Berkeley, CA: University of California PhD 

diss. 
Weijer, Jeroen Maarten van de. 1996. Segmental structure and complex segments. Tübingen: M. 

Niemeyer. 
Wells, John C. 1982. Accents of English 2: the British Isles. Cambridge, UK: Cambridge University 

Press. 
Wetzels, W. Leo. 2009. Nasal harmony and the representation of nasality in Maxacalí: Evidence 

from Portuguese loans. In Andrea Calabrese and W. Leo Wetzels (eds.), Loan phonology, 
241-270. Amsterdam, The Netherlands: John Benjamins. 

Wheeler, Max W. 2005. The phonology of Catalan. Oxford, UK: Oxford University Press. 
Wiese, Richard. 2000. The phonology of German. Oxford, UK: Oxford University Press. 
Wolff, Hans. 1952. Osage I: Phonemes and historical phonology. International Journal of American 

Linguistics 18: 63-68. 
Wonderly, William L. 1965. Zoque II. International Journal of American Linguistics 17: 105-123. 



REFERENCES 

Page 251 

Wright, Martha. 1984. The CV skeleton and mapping in Navajo verb phonology. Proceedings of the 
North East Linguistic Society 14: 461-477. 

Wurm, Stephen A. 1982. Papuan languages of Oceania. Tübingen: Narr. 
Yavaş, Mehmet. 1980. Vowel and consonant harmony in Turkish. Glossa 14(2): 189-211. 
Yip, Moira. 1991. Coronals, consonant clusters, and the coda condition. In Carole Paradis and 

Jean-François Prunet (eds.), Phonetics and phonology: The special status of coronals: 
Internal and external evidence, 61-78. San Diego: Academic Press. 

Yu, Alan. 2004. Reduplication in Homeric infixation in English. Paper presented at the 78th 
Annual Meeting of the Linguistic Society of America, Boston, MA, Jan. 8-11, 2004. 

Zee, Eric. 1999. Change and Variation in the Syllable-Initial and Syllable-Final Consonants in 
Hong Kong Cantonese. Journal of Chinese Linguistics 27(1): 120-167. 

Zemánek, Petr. 1996. The origins of pharyngealization in Semitic. Prague: enigma corporation. 
Zetterstrand, Sylvia J. 1998. The phonological representation of vowel height. Cambridge, MA: 

Harvard University PhD diss. 
Zhirmunskii, V. M. 1962. Deutsche Mundartkunde. Berlin: Akademie-Verlag. 
Ziervogel, Dirk, Petrus Johannes Wentzel, & T. N. Makuya. 1981. A handbook of the Venda 

language. Pretoria, South Africa: University of South Africa. 
Zilyns'ky*i, Ivan, Wendell M. Aycock, & Wolodymyr T. Zyla. 1979. A phonetic description of the 

Ukrainian language. Cambridge, Mass.: Harvard Ukrainian Research Institute. 
Zoll, Cheryl C. 1998. Parsing below the segment in a constraint-based framework. Stanford, CA: 

CSLI. 
 
 


