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1. Introduction
A game of chess is like an artificial
realisation of what language offers
in a natural form.
Ferdinand de Saussure, 1916,

Course in General Linguistics, |,
Ch. 3.

Phonology is the study of sound patterns in languages.' The term is also often used to refer to the
sound system, or pronunciation, of particular languages, e.g., ‘the phonology of French’.

As a core discipline in modern (generative) linguistics, phonology has two main goals.
First, to discover the universals concerning sound patterns in language, i.e., the common ele-
ments of all phonological systems. Second, to place these elements in a theoretical framework
that will describe sound patterns that occur in speaker’s heads, and also predict what sound pat-

terns cannot occur in speakers’ heads.

The current view of phonology —as the
study of an aspect of human cognition rather
than the study of an external, social reality—
originated during the late 1950’s and early
1960’s with Morris Halle and Noam Chomsky
who were hired at the Massachusetts Institute
of Technology amid concerns that the Russian
KGB were close to being able to use telepa-
thy.? While phonology has never been used for
telepathy (to my knowledge!), it now has, to be
sure, many other applications outside linguis-
tics. For instance, it is of great consequence to
language instructors and has received attention
among educators because of its importance to

...if you look at sign lan-
guage, it doesn't have a sin-
gle 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, The Architecture of Language (Ox-
ford, 2000)

W

reading. It is important to pathologists who treat individuals with abnormal speech. It has a place
in the development of software for high-technology businesses (e.g., speech recognition, voice
synthesis). It is used by writers, especially poets. And it even has forensic applications.’

"In this course I focus on the phonology of spoken languages, but you should keep in mind that there is also the
phonology of sign languages. (See comment by Chomsky on this page.) Researchers report deep similarities of pho-
nological structure in both modalities, such that sign language phonology and general phonological theory have
proved to be mutually relevant. The first important book in this area is Stokoe (1960). Other books include Sandler
(1989) and Brentari (1999). Incidentally, local Plains First Nations had sign language(s) before European contact

(Wurtzburg & Campbell 1995).

* A recent overview of the history of phonological theory in the twentieth century is available in a special issue of

Folia Linguistica, XXXIV/1-2 (2000), ‘The History of Phonology in the Twentieth Century’ edited by John Gold-
smith and Bernard Laks.

3 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 the
LA County Jail, until he was acquitted on the basis of a linguist’s testimony at trial that the phonological structure of
the recorded threats proved that the caller was from Boston, not New York.



2. Intrasegmental phonology

This chapter treats the paradigmatic component of segmental phonology, that is, the part of
grammar that establishes the inventory of phonemes in a given language.

2.1. Introduction

This section introduces the notion of phonemes, their status and number with inventories, and
their featural basis.

2.1.1. The phoneme inventory
Language exists in the

form of a sum of impres-
sions deposited in the
-V — brain of each member of

a community, almost like
\ 4 a dictionary of which
identical copies have
been distributed to each
individual.

Ferdinand de Saussure,
1916, Course in General
Linguistics, Intro, Ch. 4.

At some level in the speaker’s mental dictionary (lexicon), the typical entry (lexeme) entails a
linear arrangement of phonemes —relatively abstract units of vocalisation distinguished by na-
tive speakers of a given language. Unlike non-human animal vocalisations, phonemes are by
themselves meaningless but acquire meaning in combination. For instance, the four phonemes
/&/, /k/, /t/, and /s/ are used in various sequences to form words in English: /aekts/ ‘acts’, /kaets/
‘cats’, /skaet/ ‘scat’, /staek/ ‘stack’, /taeks/ ‘tax’, /taesk/ ‘task’, /kaest/ ‘cast’, /aekst/ ‘axed’. Shorter
English words built on these phonemes include /kat/ ‘cat’, /teek/ ‘tack’, /eekt/ ‘act’, /sek/ ‘sack’,
/saet/ ‘sat’, /ees/ ‘ass’, and /at/ ‘at’. We can also reassemble these phonemes to coin new English
words such as /kas/ ‘cass’ (?), /tees/ ‘tass’ (?), and /ek/ ‘ack’ (?). Needless to say, a great deal
more English words —both actual and potential— are easily obtained by combining and recom-
bining these and other segments into longer strings. Such handy assembly and reassembly of
phonemes illustrates a unique design feature of human language, known as “duality of pattern-
ing” (Hockett 1960), which affords unlimited vocabulary power to humans. Thus any speaker



who learns the 35 phonemes of (Canadian) Eng-

(1) Canadian English segment inventory lish, shown in (1), can —in principle at least—
p t ¢k learn to use and recognise any of the 650,000 dif-
b d d& g ferent entries in the Oxford English Dictionary
f 0 S | (www.oed.com), or any of the millions of scien-
\% 0 z 3 tific or technical terms which are normally left
m n n out from ordinary dictionaries. Consider this:

1 1 there are over four million insect species (31 mil-
j w h lion according to some entomologists!) and 1.4
1 u million of them have already been named (Na-
1 U ture, April 25, 2002).
e 0 In actuality, chances are you have between
e A 75,000 and 100,000 words in your speaking vo-
& a cabulary (Oldfield 1963; cf. Miller 1991) —still

) nothing to balk at. These are words that you
really know. Indeed you are probably able to reco
gnise and repeat the words dostiojd, biest, demp, ditektiv, toz, ok, lowsst, fajid, sobmitod, kaest
in spite of their being some of the least frequent words of present-day spoken English; they are
used approximately once every 100,000 words (Leech et al. 2001). You acquired about a third of
your vocabulary as a child, starting around your first birthday, at an average rate of one word
every waking hour (Pinker 1994). Children everywhere are able do this without training or feed-
back. It has been found that a word mentioned in passing to a child is typically retained two
weeks later (ibid.). As Bloom (2000:2) states: “There is nothing else — not a computer simula-
tion, and not a trained chimpanzee — that has close to the word learning abilities of a normal 2-
year-old child.” Again, this remarkable capacity
derives in large part from the duality of levels in
human language: every native speaker learns to dis-
tinguish meaningless but discrete phonemes 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.*

There is doubtless a lower bound on the
number of phonemes needed to make up the lexicon
of any given language, and there is also presumably
an upper bound on the number of phonemes that
speakers of any given language can handle. So in
practice languages average about 31 phonemes in
their inventories; about three quarters of the world’s
languages have between 20 and 37 different phonemes (Maddieson 1984:7). No-
table exceptions include Rotokas (Firchow & Firchow 1969), whose Papuan
speakers get by with just 11 segments (p, t, k, B, r, g, 1, u, e, 0, a), and X060
(Snyman 1970, 1975), whose Khoisan speakers juggle 156 different phonemes,

What’s in a name? That
which we call a rose, by
any other name would
smell as sweet.

William Shakespeare, Ro-
meo and Juliet, act 2, sc. 2.

* Carstair-McCarthy (2002:18): ‘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 fenths, may contain as many as three mor-
phemes (ten, -th, -s). What this shows is that the morphological structure of words is largely independent of their
phonological structure ...’



including the voiceless pulmonic ingressive nasal /n!"/ —“among the most difficult articulations

that we know of in common words in the world’s languages” (Ladefoged & Maddieson
1996:280). In Canada, too, languages of some families such as Iroquoian and Algonquian tend to
have small phoneme inventories, while languages from other language families such as Athapas-
kan and Wakashan boast rather large phoneme inventories.

(2) Cree (Alberta, Algonquian) (3) Cayuga (Ontario, Iroquoian)
p t t k i, it t t ok ? i
S h e 0,0 S e 0
m n a, a n € 0
] W r a
J w h

(4) Segment inventory of Chipewyan (Alberta, Athapaskan)

p ¢ ¢t ¢ & ¢ kx kv i o0 I
G ph b g phpwh 5o 503
A A A A A U S )
0 S i I x xV a i
0 z 30y
m n i u i {i
r 1 ¢ 6 & 6
j w h a i
(5) Segment inventory of Oowekyala (BC, Wakashan)
p t ¢ ¢ k k¥ q ¢
b d & d g g 6 G i, i u, w
p’ t A N S 1 u
S Pox XYoo oY =
m,m  n,n a, a
m n a
L L
1
] w h h
W ? ?
2.1.2. Phonemes as feature bundles

The list of speech sounds, or phones, below on the next page, while not exhaustive, serves to
point up the formidable diversity of sounds that can be drawn upon in defining segment invento-
ries. The world’s top ten languages —Mandarin, English, Spanish, Bengali, Hindi, Portuguese,
Russian, Japanese, German, and Wu— alone encompass 192 different speech sounds (116 con-
sonants and 76 vowels) (Epstein 2000). Many other languages, such as Irish, Nama, and Arabic,
abound in segments that are extremely rare crosslinguistically. The UCLA Phonological Seg-
ment Inventory Database (UPSID), which now contains 451 languages, documents 921 different
segments (Maddieson 1984, Maddieson & Precoda 1990).
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Until the mid-twentieth century the diversity of human speech sounds seemed unbounded, but
today’s phoneticians are no longer intimidated. As Ladefoged and Maddieson (1996:2) explain:

The ‘global village’ effect means that few societies remain outside the scope of
scholarly scrutiny. In all probability there will be a sharp decrease in the rate at
which previously unknown sounds are drawn to the attention of phoneticians. ...
We think it probable ... that any new sounds [to be discovered or even to be cre-
ated in the future] will be similar to those that now have a linguistic function and
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will be formed by re-arrangements of properties of sounds that have been previ-
ously observed in linguistic usage. In other words, we feel that a basis exists for
discriminating between linguistic and non-linguistic sounds.

In fact, most phonologists now believe that just twenty or so features are sufficient to character-
ise any phoneme. The most widely accepted set of phonological features is presented here in a
hierarchical format known as “the feature tree” (cf. Halle, Vaux & Wolfe 2000):

(6) Feature Geometry
[iconsonantal}
tsonorant
[+nasal
[*lateral Place
[istrident%’\&ltmral
[£continuant /\ /\

Tongue  Tongue Tongue
Blade Body

—L
>
=

== = Bl v = 0 =09 % %
S 2 € 388w 2 S s ¥ 5 § & 2
Dsgi“ﬂ-—'om EHQ—?'—‘HH
< e v 2 o S T © = © © © ©
Z2Es5E22ALE EBEImpwmw
|_:,2,C3j3 R AR oY

iz R

= Q

il & 2

w2

ig

o

_H

e

The features represented here are mostly drawn from Chomsky and Halle’s (1968)
monumental The Sound Pattern of English, whose articulatory features were developed from the
auditory-acoustic distinctive feature theory of Jakobson, Fant and Halle (1952). Note that in this
course all features are assumed to be binary (Trubetzkoy 1939, Chomsky & Halle 1968,
Lombardi 1996) in the sense that each can assume one of two possible values (typically repre-
sented as + and —), excepting the articulator features which are considered terminal unary
(a.k.a. monovalent, singulary, privative) elements, after Halle, Vaux & Wolfe (2000): unlike
other features, articulator features do not take values (such as + or —); they can only be either
present or absent. Note, too, that the Tonal node is not represented above as its status within fea-
ture geometry is highly controversial. Below, tone will be discussed following laryngeal features

(see Avery & Idsardi 2001).
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2.2. Articulator-free features

Most phonological features are related to some specific articulator. For example, in later sec-
tions we will see that [+round] is executed by the lips, [fanterior] is executed by the tongue
blade, [£high] is executed by the tongue body, [+ATR] is executed by the tongue root, [+spread
glottis] is executed by the larynx, etc. But some features have no necessary relation to a particu-
lar articulator. Such articulator-free features include the major class features [-consonantal] and
[£sonorant] (section 2.2.1), as well as [£lateral], [£strident], and [£continuant] (section 2.2.2).

2.2.1. Major class features

If you have ever played with a puppet, you will know that you can make it
“talk” by repeatedly opening and closing your hand (more technically, four
fingers remain stationary while the thumb goes up and down). The puppet
looks like it is talking because its mouth is opening and closing, and indeed
the most basic behaviour of the vocal tract during speech is a cycle of
opening and closing. During open phases, air flows out freely from the
lungs; during closed phases, the airflow is obstructed in the vocal tract and
pressure may be built up, depending on the kind of obstruction. As Chom-
sky and Halle (1968:302) remark, vowels and glides are associated with the
“open phases” of speech production, while consonants are associated with
the “closed phases” —obstruents or sonorants, depending on whether air
pressure builds up in the vocal tract. The features used to distinguish be-
tween these major classes of speech sounds are [-consonantal] and [£sonorant].

2.2.1.1.  [£consonantal]
2.2.1.1.1. Definition

This feature distinguishes primarily between [+consonantal] consonants, which involve a radical
constriction in the oral tract, and [-consonantal] vowels and glides, which lack such a drastic
constriction (Chomsky & Halle 1968:302). Since Jakobson, Fant and Halle (1952), this feature is
considered the most important of any phonological system. As Kaisse (1992: 315) remarks, “a
segment with no specification for consonantality one way or another...is hard...to imagine.”
Similarly, Halle (1995:12) states: “The distinction between [+consonantal] and [-consonantal]
phonemes is at the heart of the phoneme system of every language,” insofar as “the feature [con-
sonantal] must be included in the representation of every phoneme” (ibid., p. 3).”

The following types of phonemes are considered [+consonantal], because in each of them
an oral articulator —the lips, the tongue blade, or the tongue body; see section 2.3, pp. 36ff—
“makes full or virtual contact with a stationary part of the vocal tract so as to create a cavity ef-
fectively closed at both ends” (Halle 1995:7).

5 Hume and Odden (1996) propose that [+consonantal] be abandoned in favour of using separate consonant features and vowel
features (e.g., C-Place vs. V-Place). For more information on this approach to features, see Clements & Hume (1995).
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(7) [+consonantal]
a. Stops,e.g.,p, p,b,mb p"p’, b b, B, B, p¥, "p”, bY, "b”, p* p*, b™, bY, BY, BY,
pJ““prmeJpJ pj bJ“bJ[Slfijp‘”‘”’b"mbY v’ bYﬁbYBYpququbq
p’, b b B, B, pt, bd, pt”, bd", th bd', pt', bd', pc, by, pc”, b5", pc’, bf, pc’, by, t,
td“dt t, dﬁddt "td,d 1, dﬁdcftW“ ,dv, dY, t Wh £ dwﬁdwcfw
tod,d, ", dY Y, Y, dY, Y Wh ™ d‘”ﬁ dv, ¢, &, ndJ tJh o, d" dJ t, “tY
d“ndytyhty’ dYﬁdY t, tdndt t dﬁddftwn dW“dW Wh ™ dwﬁdeW
£, 6., d, “dJ gh ¢ dJﬁ &, d, 8, tY “tY dv, "dv, tv, dYﬁ dY dY, )t ‘f ng dﬁ “d* o
dfﬁ dﬁ ch f9 ﬁ),db tp", db", ik, dg, tk", dg", t,"t, d, "d, ", ¥ dﬁ d, d tW " gv, “dW
uWh’ uW” (nlWﬁ’ gw’ Cu[W’ [’ [’ q} nq} [ b [ b q, b g} * [W’ Il[ b q, b nq,w’ Wh’ [W” qWﬁ’ El > [p’ d.b’
", o, ¢, %, 1,7, ¢ ¢, § 1§k %k, g, g, K"k, g, g, d, k, kO, go, kO", kO,
kO, K, g, k", kI', K, k!, gt k", kU, k!, K|, g, K|, kI, kn ke, g, k", ke, ke KV,
K", gv, g, kML kY, g eV, g, kY, K kY gW‘f, I]g Mg g R K K,
I]gj’ kjh’ kj’i‘ gjﬁ’ gj’ gJ’ KJ’ k(l" qk&" gq’ I]gT5 kﬁ"’ gqﬁ’ gq’ g b K(l" l&)’ qml(’i)’ Illg\pi‘ g’BJ I]mgft)’ I]g’]\j’
kp", kp', gb’, gb, ke, kp", gb", ¢, "9, 6,6, ", ', 6", 6, 6, 4O, 6O, 40", qO, qO?qI

W N W

GI ql ql ql q' G' q", ql’, q'? dl. ol ai, I, al, g, 6%, a&", a%’, q¥', 4%, "q", 6"
6", g, q" qup,q[i?? etc.

b. Affl‘lcates, e.g',p mpf bV mbv p ,pf’,bVﬁ, bv, te, nte’ dé, ndO’ teh’ tev’ daﬁ’ (;10’. tS’ I'.ltS’ dZ,
g, 0B O A g8 T 0, 0 g,
ndzj thh cj dljﬁ de tI Htf &g tfh tf’ dsﬁ &, ¢t et d‘j ndi CGh diﬁ d‘j cs. nes j‘i
ng st it .7 b, Ik, ngf o 5Lk ¥, K KV, KON K kI KT, kY K,
I]kL g1_ I]g kLh kLs LA g kLW I]k]"w, g]rw I]glfw kLWh klfwv Ifwfi, g]rW

c. Fricatives, e.g., (I)[SB[f 'Z;,[B,Bvavfhff”vw”Wf”hfW v, ¥, ",
TUNE AN S 1 | @ééeéﬁehﬁészzss glgjnsszzz
shs’sWWstJs 72,8, 72,7, 88,1, AP 1(;’,1(; 7, e e [,3,3

I J,3,3,

~ wh _w» i =) ~ w W W

~ h ) i =~j rjh ) (I~(I s
| A sw 3 M, IW,P,sj,sJ,I P, I 3, f,S,Z;Z,S,S,Q,J,J&’Q’ﬁ,ﬁ,ka
X, ¥, ¥, x5 x, xV, v, ¢, xM, x XJ,YJ,Y,XJ,XJ’,X,Ls,Ls,xh,x’,x, AR A

F

W

X, ete. '

d. Nasals, e.g, m, m, m, m", m", m"“, m*, m’, m", m', m, n, n, n,n,nnn,n"n%nn,
n,n", 0%, 0%, o, n¥, n’, nm, nm", n, Igl,n n", 0", n" I],I],I],I[W, W,rlw,r’fm,r’fmw,p,p,
2. 0. .1 10. 10, 0, no", |, 1. 'nl, g, !, 1]' ", o™, ol gl ‘ol oI, 0%, n, "ok, n#",

1]11]1]m1]m N, N, N, NV, NV, N et
€. quuldseg,jllllwlwlwlwlyllllllelWIWPljljljlglllllw,ZI,
EIW,JW,[,[,O[,L[,[,O[,[ A&&&iiiiiw }W 5 SR QS R R R S S AAS SRS PR

. ' §° §
RS UV U S L R R v Ol oY, ¢ ,LINT Yne LD R RY B, BY, etc.

Conversely, the following phonemes are considered [-consonantal] because their oral
constriction is not “drastic” enough (vowels, semivowels), or because they are articulated pri-
marily with the larynx (glottals), the tongue root (pharyngeals), or the velum (nasal glides), and
as such, are incapable of forming a cavity closed at both ends.
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(8) [-consonantal]
a. Vowels,e.g.,i,1,i,1,y, ¥, Y Y b 1, ]

, 4,
Y,0,0,U,U,e, e(b@@,Q,,é,?,Q,

®, & q,0,¢q, o: Y

b. Semivowels, e.g., v, D, v, v, D, j, ], i Js i3, JW i iU, Y, Y, W, W, M, W, W', W,
i, wy, wy, w”, Ulw w”, et

c. Glottals, e.g., h, h", Wi, h¥, b, B, ¥, i, 6, 6", i, 6%, 2, 2%, 2, 7", etc.

d. Pharyngeals, e.g.. h, S, ¢, h", ¢V, T, etc

e. Nasal glide, e.g. N°

From the preceding list it will be clear to you that [+consonantal] does not distinguish be-
tween consonants, that is, glides (oral, nasal, pharyngeal, or laryngeal) as well as true consonants
on the one hand, and vowels on the other. The latter distinction is psychologically real, yet it is
not based not on the feature [+consonantal], but rather on syllabicity. Unlike vowels, consonants
are normally not syllabic, that is, they do not usually constitute the nucleus or peak of a syllable.
Still, it is not the case that consonants are never syllabic. On the one hand, glides can occupy the
peak position of a syllable, at which point they become vowels. For example, the glides /w, y, j/
regularly “become” the vowels [u, y, i] respectively, when syllabic. To see this, compare the
glides and vowels in the following examples from French:

(9) Vowels vs. glides in French

a. [il3u] il joue ‘he plays’
[3we] jouer ‘to play’
[3wd] jouant ‘playing’

b. [il ty] il tue ‘he kills’ ([y] is the symbol used for [y] in
[tye] tuer ‘to kill’ non-nuclear position, in parallel
[tyd] tuant ‘exhausting’ (lit. killing) ~ with [w] for [u], and [j] for [i].)

c. [illi] il lie ‘he ties’

[lje] lier ‘to tie’
[ja] liant ‘tying’

On the other hand, even true consonants can be syllabic. For example, the consonants /1, 1, m, n/
are arguably syllabic in the second syllables of bottle, potter, bottom, and button, respectively.
Chomsky and Halle (1968:354) originally proposed the feature [+syllabic] to distinguish vowels
and syllabic consonants from other segments, but this feature has been abandoned in favour of
syllable structure in current phonological theory: a segment is syllabic if it occurs in the peak po-
sition of a syllable, and it is nonsyllabic if it occurs in the margins of syllable. You can find out
all about this in the next phonology course!

%N is a nasal glide which lacks a fixed place of articulation. It is also known as Sanskrit anusvara (Trigo 1988,
Trigo 1991:124, Halle 1995). See section 2.4.1 below.
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2.2.1.1.2. Lenition

The feature [+consonantal] is most frequently implicated in a general process known as weaken-
ing or lenition (from Latin lenis ‘weak’). Specifically, it commonly occurs that a consonant turns
into a vowel (vocalisation) or a glide (gliding). Such lenition essentially amounts to a switch
from [+consonantal] to [-consonantal]. As a first example, consider the data in (10), from the
Halland dialect of Swedish (Kaisse 1992, Hume & Odden 1996). Observe that the uvular conso-
nant /g/, which is either word-final” or prevocalic® in the first column, corresponds to [a] else-
where in the second column.” This alternation is not so strange as it may at first seem. [g] and [q]
are both voiced and —as we shall see in section 2.3.3, p. 54ff— they have essentially the same
place of articulation (both are [dorsal, —high, +back]). The main difference between them which
concerns us here is that [K] is [+consonantal] (its oral constriction is severe) whereas [a] is [—
consonantal] (its oral constriction is weak).

(10) Halland Swedish
a. tow ‘dry’ tog-t ‘dry’
b. tor-a ‘dry (sg???)’ tog-k ‘dry (pl.y’
c. foeg-¢:da  ‘to devastate’ foeg-hoeja  ‘to enhance’

Such lenition effects can be quite general. For example, in Child English (before 5;0) as
well as in disordered speech, [+consonantal] liquids /I, 1/ are regularly replaced by [—
consonantal] vowels (e.g., [tebu] table, [dio] deer) or by glides [w, j] (e.g., [jeg] leg, [wed] red).
Similarly, the “dark” lateral consonant [t] always weakens to a glide [w] in noneastern dialects
of Polish, e.g. faska ‘grace’ is pronounced [waska] in noneastern dialects (Rubach 1984). And in
some varieties of southern Brazilian Portuguese, palatal nasals and laterals /p, £/ are always real-
ised as palatal glides, [j, j], respectively.

(11) Brazilian Portuguese (Harris 1990:266)

Northern  Southern Northern Southern

bapu baju ‘bath’ veka veja ‘old (f.)’
sopu soju ‘dream’ paka paja ‘straw’
vipu viju ‘wine’ moKu moju ‘sauce’

More commonly, though, lenition occurs in restricted contexts. For example, in Italian
[+consonantal] /l/ changed to [-consonantal] [j], but only after consonants, e.g., flore became
fiore, and blanco became bianco. Lenition is especially frequent syllable-finally. For example, /1/
weakens to a nonrhotic vowel syllable-finally in African American Vernacular English, e.g.,
[bia] beer, [beu] bear, [dou] door (Pollock & Berni 1996, 1997a, 1997b; Rickford 1999). Haitian
Creole lenites /3/ to [j] in syllable-final position (Tinelli 1981). And Georgian lenites /v/ to [w] in
syllable-final position (Aronson 1989), as does Persian (Hayes 1986)."° To illustrate the latter,
compare the following word pairs:'’

7 At the end of a word.

8 Before a vowel.

% The subscript [ ] indicates that the vowel [a] is short, perhaps like [¥].

10 Actually, the process is more complicated: weakening does not apply to syllable-final v’s after long vowels, e.g. gav ‘bull’,
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(12) Persian (Hayes 1986)

a. /nov-ruiz/ — NOWruwz ‘New Year’
new-day
/nov-im/ — novimn ‘new kind’
new-SUFF

b. /d*zv/ — dPow ‘barley’
barley
/dPPev-in/ — d*zvin ‘made of barley’
barley-SUFF

c. /bo-rev/ — borow ‘I am going’
IMP-g0
/mi-rev-@m/ — mirevem ‘I am going’
PRES-go-1s

d. /pai-dev/ — paidow ‘gofer’
foot-run(ner)
/mi:-dev-id/  — midevid ‘you are running’
PRES-run-2p

The change from syllable-final /I/ to a back'> vowel or glide appears to be particularly
widespread. It is found in many varieties of English, especially African American Vernacular
English, e.g., [beu] bell, [baw] ball, [bext] belt, [barv] bottle (Bailey & Thomas 1998, Fasold &
Wolfram 1970). It is also reported in the southern Arabian Semitic language Mehri (Johnstone
1975; Walsh 1995), e.g., /H0/ ‘third’: [to:loB] ‘third (masc.)’ vs. [fowBe:t] ‘third’ (fem.). Histori-
cally, too, syllable-final /l/ weakened to u in Old French, as can be surmised from a comparison
of (orthographic) words in modern French and its Romance sisters.

(13) Comparative evidence of I-vocalisation in Old French

Italian Spanish Portuguese  French

Alba alba alva aube “dawn”

Altare altar altar autel “altar”

Alzare alzar algar hausser “to shrug”
Colpo golpe golpe coup “hit”

Falso falso falso faux, -se “false”
Falcone halcon falcao faucon “falcon”

Feltro fieltro feltro feutre “felt”

Palmo palma palma paume “palm (of hand)”
Polmone pulmoén pulmao poumon “lung”

Dolce dulce doce doux “sweet, soft”
Polvere polvo po, poeira poudre “powder, dust”

hivdeeh ‘seventeen’, nor after consonants, e.g. seerv ‘cypress’, d°ozv ‘except’. As Hayes (1986) remarks, such data make clear
that it is v which changes to w, not the other way around.

" For present purposes, we can ignore the additional /z/-backing process which takes /z/ to [0] before [w].

12 Observe that syllable-final /I/ in English (and apparently in many other languages as well) is also back ([+back]). You should
be able to feel the “bunching” of the Tongue Body in /I/ in your pronunciation of pill, bottle, etc.
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This change occurred more recently in Brazilian Portuguese. Thus European Portuguese distin-
guishes forms like mau [maw] ‘bad’ vs. mal [mal] ‘badly’, or cauda [kawda] ‘tail’ vs. calda
[kalda] ‘syrup’. In Brazilian Portuguese, such pairs are homophonous: ‘bad’ and ‘badly’ are both
pronounced [maw]; ‘tail” and ‘syrup’ are both pronounced [kawda].

2.2.1.1.3. Fortition

The feature [+consonantal] is also regularly implicated in the opposite of lenition: fortition
(“strengthening”). Specifically, a [-consonantal] vowel or glide may turn into a [+consonantal]
segment. Fortition, it should be noted, is significantly less common than lenition. Fortition nor-
mally occurs syllable-initially, again contrary to lenition (which is favoured syllable-finally).
For example, in Portefio Spanish the palatal glide /j/ strengthens to a consonant [3] in syllable-
initial position, e.g., convo[j] ‘convoy’ vs. convo[3]es ‘convoys’; le[j] ‘law’ vs. le[3]es ‘laws’
(Harris 1983, Hume 1994). That strengthened glides are indeed [+consonantal] is suggested by
another area of Portefio Spanish phonology: in the same language, the nasal /n/ adjusts its place
of articulation to a following [+consonantal] segment, both within words (a) and across words
(14b). By contrast, the nasal does not agree in place of articulation with a following [—
consonantal] vowel or glide (14c). However, a glide which undergoes fortition does trigger nasal
place assimilation, as shown in (14d). This suggests that strengthened glides are [+consonantal].

(14) Portefio Spanish (Hume 1994:66)

a. tango [tango] ‘tango’
tambo [tambo] ‘cow-shed’
tanto [tanto] ‘so much’

b. un palo [um palo] ‘a stick’
un santo [un santo] ‘a saint’
un gorro [un goro] ‘a cap’
un mes [um mes] ‘a month’

c. un arbol [un arPol] ‘a tree’
un 0so [un oso] ‘a bear’
nieto [njeto] ‘grandson’
nuevo [nwefo] ‘new’

d. un hielo [un 3elo]" ‘a piece of ice’

Exercise: Relying on our discussion so far, 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).

Standard  Kelantan

Pasap Pasa? ‘smoke’
kilat kila? ‘lightning’
masa’? maso? ‘cook’

13 The fricative [3] is also regularly strengthened to [d°] after nasal stops, i.e. the end result would be: [up d®elo].

18



balas balah ‘finish’

negatef negatih ‘negative’
Palem TaliN ‘pious’
sabon saboN ‘soap’
dukon dukoN ‘carry’
batal bata: ‘cancel’
Jujor jujor ‘sincere’
yumah yumbh ‘house’
2.2.1.14. “Floating” [consonantal]
So far we have seen that [+consonantal] is useful in characteris- A
ing the difference between vowels and glides, and in describing s \@
and analysing changes such as lenition or fortition. But does zp

[+consonantal] have any psychological reality independent of ‘
phonemes? The answer would appear to be yes. Many languages

exhibit phonological patterns which suggest that [+consonantal]

or [—consonantal] can occur on their own, or “float”, so to speak.

Consider the well-known case of “A-aspiré” words of French. These are vowel-initial
words (e.g., [ero] ‘hero’, [ibu] ‘owl’, [3t] ‘shame’, [en] ‘hatred’, [a[] ‘axe’) that behave phonol-
ogically as if they were consonant-initial.'* For instance, when a noun begins in a consonant, the
definite article is [lo] (masc.) or [la] (fem.) in the singular, and [le] in the plural, as shown in
(15a). When the noun begins in a vowel, the singular definite article appears to lose its vowel
([o] or [a]), while the plural definite article appears to gain a consonant [z], as shown in (15b).
We needn’t concern ourselves with the motivation behind these changes here, but we will as-
sume for the moment that they occur in order to avoid adjacent vowels'": *[lo om], *[le om], *[la
ide], *[le ide], etc. Now consider the behaviour of /-aspiré words, illustrated in (15¢): they are
phonetically vowel-initial, yet they behave like consonant-initial nouns in taking the articles
[Io]/[1a]/[le], rather than [1]/[lez]. No attempt is made to avoid adjacent vowels in their case:
*[leso], *[15t], *[lezen], etc.

(15)
singular plural
a. lozonu le 3onu ‘knee’
lo kuto le kuto ‘knife’
la fam le fam ‘woman’
la nyi le nyi ‘night’
b. 1om lez om ‘man’
1 ami lez ami ‘friend’
1 ide lez ide ‘idea’
1 egoin lez eoin ‘heroine’

4 As Clements and Keyser (1983:111) state: “[T]his set of words, while varying in membership from speaker to speaker, behaves
consistently like consonant-initial words with respect to all the relevant rules of the phonology.”
'3 The technical term for adjacent vowels (e.g., English [keas] ‘chaos’) is hiatus.
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c. loeso le eso ‘hero’

lo ibu le ibu ‘owl’
la 3t le 5t ‘shame’
la en le en ‘hatred’

Also in French, certain adjectives and specifiers have quite distinct forms for different genders.
For example, as shown in (16a), the adjective ‘old’ is [vj@] for the masculine but [vjej] for the
feminine; the adjective ‘nice’ is [bo] for the masculine but [bel] for the feminine; and the speci-
fier ‘my’ is [m3] for the masculine but [ma] for the feminine. Interestingly, when a noun begins
in a vowel, the “wrong” gender adjective or specifier may be used, as shown in (16b): feminine
[viej] ‘old’ is used with masculine [om] ‘man’ (*[vj¢ om]); feminine [bel] ‘nice’ is used with
masculine [ami] ‘friend’ (*[bo ami]); and masculine [m3(n)] ‘my’ is used with feminine [exoin]
‘heroine’ (*[ma eroin]). We needn’t be concerned with the motivation behind this gender shift,
but again we can assume that it occurs in order to avoid adjacent vowels (hiatus): *[vj¢ om],
*[bo ami], *[ma ekoin]. Turning now to (16c), observe how the “/-aspiré” forms do not trigger
this gender shift, thus displaying the behaviour of consonant-initial words.

(16)

a. Vvj¢ zonu ‘old (MASC.) knee (MASC.)’
vjej fam ‘old (FEM.) woman (FEM.)’
bo kuto ‘nice (MASC.) knife (MASC.)’
bel nyi ‘nice (FEM.) night (FEM.)’
m3 fer ‘my (MASC.) brother (MASC.)’
ma SoeK ‘my (FEM.) sister (FEM.)’

b. vjegjom ‘old (FEM.) man (MASC.)’
vjej istwag ‘old (FEM.) story (FEM.)’
bel ami ‘nice (FEM.) friend (MASC.)’
bel agkm ‘nice (FEM.) weapon (FEM.)’
m3n espwas ‘my (MASC.) hope (MASC.)’
m3n egoin ‘my (MASC.) heroine (FEM.)’

C. Vjo ero ‘old (MASC.) hero (MASC.)’
bo ibu ‘nice (MASC.) owl (MAsSC.)’
ma en ‘my (FEM.) hatred (FEM.)’
ma af ‘my (FEM.) axe (FEM.)’

Adapting proposals by Clements and Keyser (1983), Encrevé (1988), and Piggott (1991) among
others, we can suggest that unlike other vowel-initial words, /4-aspiré words begin not with a
vowel, but with an “empty” or “invisible” [+consonantal], e.g.:

[—cc|)ns] [+cc|)ns] [—cc|)ns] [+cons] [—cons] [+cons] [—cons]
VS.
a m 1 e B 0

Morphemes with “empty” consonants, such as the ones we have postulated for French,
appear to be relatively widespread crosslinguistically. They are reported in Seri, a Hokan lan-
guage of Mexico (Marlett & Stemberger 1983; Marlett 1997), in Onondaga, an Iroquoian lan-
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guage of New York (Michelson 1985), in Oowekyala, a Wakashan language of British Columbia
(Howe 2000), and in the Bantu language Kikamba (Robert-Kohno 1999).

o

(17)

nom. sg.
sen

gen

bez
bez-a
bles
sveter
seter
rober
rower

We now consider the possibility of [—consonantal] occurring “on its

own”. A well-known potential case is that of Polish yers, also known as
‘mobile vowels’ or ‘ghost vowels’ (Szpyra 1992). Compare the pairs in (17).
Yers (in bold) are pronounced [e] in the nominative singular but otherwise
remain “invisible” in the genitive singular. In this regard, yers contrast with
regular vowels [e], which are realised in both nominative and genitive forms.

gen. sg.
sn-u ‘dream’

gen-a ‘gene’

bz-u ‘lilac’

bez ‘meringue’

ps-a ‘dog’

bies-a ‘devil’

svetr-a ‘sweater’

seter-a ‘setter’

robr-a ‘rubber (in bridge)’
rower-u ‘bicycle’

Next compare the pairs in (18). The yers (again in bold) are vocalised in at least some forms, ei-
ther nominative or genitive. By contrast, forms without yer show no comparable vocalisation.

(18)
a.

b.

nom. sg.
walet®
walt®
torb-a
korb-a
kojet’
bejt*-a
ser-ek
kark
sin-ek
szink
barek
bark

gen. sg.
walt’-a ‘cylinder’
walt’-a ‘waltz’
toreb ‘bag’
korb ‘crank’
kojt*-a ‘play-pen’
bejt® ‘mordant’
ser-k-a ‘cheese’
‘nape’
sin-k-a ‘son’
‘pub’
‘bar’
‘shoulder’
parek ‘couple’
park ‘park’
szinek ‘ham’
szink ‘pub’

To account for contrasts like those in (17-18), yers are often considered “empty” vowels that are
variably vocalised. In particular, Bethin (1998) treats each yer as a “floating” [—consonantal

21



which is realised as the “default” vowel [e] under certain (syllable-defined) conditions,'® but oth-
erwise remains unfilled.

2.2.1.2. [£sonorant]

2.2.1.2.1. Introduction
lemon linament
I’'m aluminumin’ ‘um, Mum
which wrist watches are Swiss wrist watches

In the preceding section we discussed the first major class feature, [+consonantal]. Halle
(1995:7) defines the second major class feature, [+sonorant], as follows:

In articulating [+sonorant] phonemes, no pressure must be allowed to build up in-
side the vocal tract; such pressure must be built up inside the vocal tract in articu-
lating [-sonorant] phonemes. Pressure buildup is produced by an articulator mak-
ing full or virtual contact with a stationary portion of the vocal tract while no side
passage is opened in the vocal tract by dropping the tongue margins or lowering
the Soft Palate.

According to Chomsky and Halle (1968), a phoneme is [+sonorant] if it has ‘a vocal tract con-
figuration in which spontaneous voicing is possible’ (p. 302). Acoustically, sonorants have more
periodic acoustic energy than non-sonorants (Lass 1984a:83). Segment types are grouped by
both major class features in (19).

(19) Segments by major class features
[sonorant]  [consonantal]

[ stops —~ +
=
[P} .
2 affricates - +
b7
3
fricatives - +
2
= [ nasals + +
{ . '
a = [ @ laterals + +
1S & =
S g a 5 Y
; o)
> 2 S| g .
e < g | = U rhotics + —
& -5 <
= 5 - .
s 2| = semivowels + —
g | Bl = S
\ 2 _ 0 | laryngeals + —
\ L
vowels + —

16 Also Bauer (1990:299): “other features are filled in by universal as well as language-specific rules. ... the mid front vowel is
the maximally unmarked or unspecified vowel, and that its place features are filled in by default.”
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This classification is uncontroversial except for the labeling of laryngeal glides as
[+sonorant] which calls for some justification. Languages in which laryngeals are explicitly clas-
sified as [+sonorant] include Klamath (Blevins 1993:238-9), Totonac (MacKay 1994:372),
St’at’imcets Salish (van Eijk 1997), Dutch (Trommelen & Zonnefeld 1983), and Oowekyala
(Howe 2000). The treatment of laryngeals as [+sonorant] is consistent with Chomsky & Halle’s
(1968:303) conception of this feature (see also Halle & Clements 1983), but is contrary to
Hyman’s (1975:45) suggestion that laryngeals are always [—sonorant] (see also Lass 1984:83,
Lombardi 1997, Gussenhoven & Jacobs 1998, Ewen & van der Hulst 2001:29). As Trask
(1996:327) reports, “many [analysts] now prefer to regard [h] and [?] as [+obstruent]” (i.e. [—
sonorant]). To be sure, laryngeals are classified as [-sonorant] in many languages, e.g. Nuxalk
(Nater 1984:6), Dakota (Shaw 1980:26-7), Odawa (Piggott 1980), Yowlumne (Archangeli 1988),
Athapaskan in general (Rice 1995'7), Oromo (Lloret 1995), and Hawaiian (Elbert & Pukui
1979), but this assumption does not appear to be critical in any of the relevant phonological
analyses.

Kean (1980:29) argues that there is an implicational relation between the two major class
features (> means ‘implies’).

(20) [-consonantal] o [+sonorant]

Whether this implication is ever violated is an interesting empirical question. If violable, [—
consonantal] D [+sonorant] may be viewed as a well-formedness condition that can be outranked
on a language-particular basis by other constraints that conspire to give laryngeals an obstruent
analysis (e.g., [glottal] © [-sonorant]). The general issue cannot be resolved here, but we will
illustrate the kind of evidence one needs to look for in deciding on the [+sonorant] status of la-
ryngeal glides.

Oowekyala (Howe 2000) is a Wakashan language in which both obstruents and sonorants
contrast for glottalisation:

@D g B T o= E o=
T 5 £ T s - E 3 B
S > O 2 5 =© S 9
= 35 7 2 2 =2 3 = @
Plain p t t ¢ k kv q q¥
—sonorant . ) ) ) ) ’ ’ ) )
[ I Glottalised p t & kK kY q qv
Plain m n ] w
+sonorant ) \ , \ , ,
[ I Glottalised m  n 1 ] w ?

In this language, the plural of a word is formed through two operations: a copy of the first con-
sonant followed by [1] (“C[i]-reduplication”), and glottalisation of root-initial sonorants (if any),
as shown here:

7 Rice treats [sonorant] as a privative feature which is absent from laryngeals.
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(22) Sonorant glottalisation in Oowekyala plural forms
singular  plural

a. mam mim’am ‘blanket, bedding, bedcover’
b. nusa nin’usa ‘to tell stories, legends, myths’
c. lanca lil’anca ‘to go underwater’

d. wik¥ wiw’ k¥ ‘eagle’

e. Jolya jij’olya ‘to rub, smear (body part)’

The following examples illustrate that root-initial obstruents are unaffected by the process of
glottalisation, in spite of the fact that they are glottalisable segments in Oowekyala in general
(see (21) above).

(23) No glottalisation of obstruents in plural forms
singular  plural

a. pais pipais ‘flounder’
towa titowa ‘to walk’
C. gsu qiqsu ‘it is you’

Crucially, laryngeal glides pattern with sonorants in this respect, i.e., root-initial /h/ undergoes
glottalisation and changes to [?] in the plural:

(24) Laryngeal glottalisation in Oowekyala plural forms
singular  plural
a. husa hi?usa ‘to count, to tally’
b. hoxt”as  hitoxtVas  ‘singing for the dancers’
c. hom’gila hi?omgila ‘to cook’

This suggests that laryngeal glides /h, ?/ are [+sonorant] in Oowekyala (for additional evidence,
see Howe 2000).

2.2.1.2.2. Lenition

In the section on [+consonantal] we observed the fact that some languages show a preference for
[-consonantal] in certain positions (e.g., syllable-final), such that [+consonantal] phonemes may
regularly weaken to become [—consonantal] in those positions. Similarly, some languages show a
preference for [+sonorant] in certain positions, such that a phoneme may change from [—
sonorant] to [+sonorant], though not necessarily from [+consonantal] to [-consonantal]. For ex-
ample, “flapping” in North American English (e.g., writer [1ajra1], rider [1ajra1]) is a type of
lenition in which /t, d/ arguably switch from [-sonorant] to [+sonorant], but not obviously from
[+consonantal] to [-consonantal].

Another example is provided by the West African language Hausa which has undergone
a consonantal change known as Klingenheben’s Law, whereby “a coda segment must be a sono-
rant” (Hume & Odden 1995:276). This shift is apparent in the following data: syllable-finally,
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labial and velar obstruents turn into [+sonorant] [w], and coronal obstruents turn into [+sonorant]
[r]. Note that [r] is [+consonantal], so lenition here cannot be characterised simply as a change to
[-consonantal].

(25) Hausa (Hume & Odden 1995)

a. /d’ibd*iy/ dFPuwd’iz ‘trash heap’ cf. dibad’er  ‘pl.’

b. /taffi/ taw |1 ‘drum’ cf. tafaife: ‘pl.’

c. /talakt'i/ talawt'i ‘poverty’ cf. talaka ‘a poor one’

d. /hagni/ hawni ‘left side’ cf. bahago ‘lefthanded one’
e. /fatke/ farke ‘merchant’ cf. fatake ‘pl.’

f. /maz-maza/ marmaza ‘very fast’

g. /Kas-k’as-i/  k’ark’asi: ‘underside’

2.2.1.2.3. Russian labial fricatives

Modern Russian (Gussmann 2002) has a well-known restriction whereby obstruents ([—
sonorant]) must be voiceless in syllable-final position (26a-d), unless they are followed by a
voiced obstruent, in which case both obstruents are obligatorily voiced (26e-1). Note that the la-
bial fricatives /v, vi/ behave like ordinary obstruents in this regard, as shown in (26¢, g, h, 1).

(26)
a. xleb [xliep] ‘bread’ xleba ['xlieba] ‘gen. sg.’
b. drug [druk] ‘friend’ drugu ['drugu] ‘dat. sg.’
c. trav [traf] ‘grass, gen. pl.’ trava [tra'va] ‘nom. sg.’
d. muz [mu]] ‘husband’ muza ['muza] ‘gen. sg.’
€. mozg [mosk] ‘brain’ mozgom [mozgam]  ‘instr. sg.’
f. nadezd [nadie[t] ‘hope, gen. pl.’ nadezda [nadiezda] ‘nom. sg.’
g. trezv [tiriesf]  ‘sober, masc.’ trezva [tiriez'va] ‘fem.’
h.  kro[f1] [ki]ipit ‘blood is boiling’ kro[vi] [d]vojanskaja ‘noble blood’
1. ro[f] [p]ustoj ‘empty ditch’ ro[v] [g]lubokij ‘deep ditch’

An obstruent is also obligatorily voiceless in syllable-final position even if it is followed
by a voiced sonorant consonant, as shown in (27a-c). What is surprising is that /v, vi/ pattern
with sonorants in this regard: they fail to induce voicing in preceding obstruents, as shown (27d-
h). As Gussmann (2002:196) discusses: “[v], although pronounced as a labio-dental spirant, pat-
terns 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 in some contexts what sounds like a spirant is a
sonorant.”

(27)
a. bra[t] [r]abotact ‘the brother works’
b. wvra[k] [ni]e spit ‘the enemy is not asleep’
c. kro[fl] [li]étsja ‘blood is flowing’
d. uza[s] [v]ojny ‘horror of war’
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e. vku[s] [vi]ina ‘the taste of wine’

f.  svi[st] [vi]etra ‘whistle of the wind’

g. goro[t] [v]zjat ‘the town has been taken’ (cf. goro[d]a ‘town, gen. sg.’
h. sapo[k] [v]a$ ‘your boot’ (cf. sapo[g]om ‘boot, instr. sg.”)

In other words, Russian labio-dental consonants are really two different phonological ob-
jects: they are obstruents ([—sonorant]) when located in syllable-final position, but they are sono-
rants ([+sonorant]) when located in vowel-initial position.

2.2.2. Other articulator-free features

As discussed above, the features [+consonantal] and [£sonorant] are known as “major class” fea-
tures because they provide the most basic distinctions between speech sounds: between vowels,
glides, and consonants, and between obstruents and sonorants. Three other features will be intro-
duced in this section: [+strident], [*+lateral], and [+continuant]. These features are found only in
[+consonantal] phonemes (Halle 1995:12) and, as we will see, they are normally executed by a
single articulator in a given consonant. Still, they are considered articulator-free because they
can be executed by different articulators in different segments.

2.2.2.1. [+lateral]

[+lateral] phonemes are produced with an occlusion somewhere along the mid section of the vo-
cal tract but with airflow around one or both sides of the occlusion. [-lateral] phonemes are pro-
duced without such a special occlusion. For example, /1/ is [+lateral], and /1/ is [-lateral].

The tongue blade is the most widely used articulator for laterals. For instance, it is used to

execute several different laterals in the Australian language Kaititj (Ladefoged & Maddieson
1995:185):

(28) Words illustrating different coronal laterals in Kaititj

laminal dental apical alveolar apical post-alveolar laminal post-alveolar

linp ‘armpit’ lubix  ‘thigh’ lazink ‘hit’ Jukunk ‘to light’

alug ‘burrow’ alugk ‘chase’  alat ‘sacred board”  alilk ‘smooth’

albal  ‘smoke’ irmal ‘fire aldimal  ‘west’ kural ‘star’
saw’

For this reason, Chomsky and Halle (1968:317) believed that “[t]his feature [*lateral] is re-
stricted to coronal consonantal sounds.” This belief is perpetuated in, e.g., McCarthy (1988),
Blevins (1994), MacKay (1994), and Grijzenhout (1995).

However, the feature [+lateral] must be considered “articulator-free” because laterals can
be produced with articulators other than than the tongue blade.' For instance, languages have
been reported in West Africa (e.g., Kotoko) and in Papua New Guinea (e.g., Melpa) in which

'8 For arguments that the feature [£lateral] is independent of the Tongue Blade in feature geometry, see Sagey
(1986), Shaw (1991b), Rice and Avery (1991), Kenstowicz (1994:156), Clements and Hume (1995:293), Hall
(1997). For a different view, see McCarthy (1988), Blevins (1994), and Grijzenhout (1995); also MacKay (1994).
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laterals are executed not only with the tongue blade but also with the tongue body (Ladefoged &
Maddieson 1995:190). Here are some examples from the Papuan language Mid-Waghi:

(29) Words illustrating laterals in Mid-Waghi

Laminal dental Apical alveolar (Dorsal) Velar
ala ala alala aLaLe
‘again and again’ speak incorrectly’ ‘dizzy’

Lateral obstruents appear to be more highly marked (i.e., uncommon, unusual) than lat-
eral sonorants (Maddieson 1984, Ladefoged & Maddieson 1996), a fact which suggests a con-
straint against the combination [—sonorant, +lateral]. If such a constraint existed, it would be
lowly ranked in language families like Athapaskan and Wakashan. You may recall from section
2.1.1 that the phoneme inventory of Chipewyan (Athapaskan), for instance, includes the lateral
sonorant /1/ as well as the lateral obstruents /ti, tih, t*’, {/. Similarly, the phoneme inventory of
Oowekyala (Wakashan) has the lateral sonorants /1, I’/ as well as the lateral obstruents /ti, dl, t{’,
1/." These laterals are illustrated in the following words:

(30) Some words with laterals in Oowekyala (Howe 2000)
Voiceless lateral affricate tlamu ‘ocean perch, shiner’

Voiced lateral affricate dla: ‘to wedge, to split with a wedge’
Ejective lateral affricate tha: ‘black bear’

Voiceless lateral fricative facis  ‘atent’

Voiced lateral sonorant lasa ‘to plant’

Glottalised lateral sonorant 1’apa  ‘to spread apart with the thumbs’

Velar lateral obstruents, while admittedly rare, also exist. Here are some examples from
Archi (Ladefoged & Maddieson 1996:206):

(31) Lateral velar obstruents in Archi

Voiceless prevelar fricative Lob ‘sheath’
Labialised voiceless prevelar fricative LValli ‘large ravine’
Voiced prevelar fricative nardor ‘home’
Voiceless prevelar affricate k¥an ‘hole’
Labialised voiceless prevelar affricate k*ijt'u  ‘seventeen’
Prevelar ejective affricate k+’al ‘lamb’
Labialised prevelar ejective affricate k¥’ as ‘to murder’

Changes affecting [*lateral] are relatively common in languages. For example, in Floren-
tine Italian, [+lateral] /1/ regularly switches to [—lateral] [r] in syllable-final positions (Walsh
1995). Thus compare the following words in Standard vs. Florentine Italian:

' Nuuchahnulth constitutes a blatant counterexample to putative *[—son, +lat]. This Wakashan language has several
lateral obstruents /t, t’, ¥/ but no lateral sonorants (e.g., /L, T')).
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(32)  Standard Italian Florentine Italian

a. [dolt'e] [dort'e] ‘sweet, dessert’
. [soldi] [sordi] ‘money’
c. [palkofeniko] [parko[eniko] ‘stage’

The same state of affairs obtains in Andalusian Spanish, as can be observed from comparing
words in Standard Castillian vs. Andalusian Spanish:

(33) Standard Castillian Andalusian

a. [e.lo.so] [e.lo.so] ‘the bear’
b. [el.B0] [er.60] ‘the zoo’

c. [al.barka] [ar.ba:.ka] ‘basil’

d. [pul.po] [pur.po] ‘octopus’

Exercise (Kenstowicz 1994)

The liquids [1] and [r] are in complementary distribution in Korean. State the context where each
is found. What difficulty is a name such as Lori Roland likely to present to the Korean learner of
English?

(34) mul ‘water’ mal ‘horse’
mulkama  ‘place for water’ malkama ‘place for horse’
mure ‘at the water’ mare ‘at the horse’
pal ‘foot’ soul ‘Seoul’
pari ‘of the foot’ rupi ‘ruby’
ilkop ‘barber’ ration ‘radio’

That the feature [+lateral] has independent status as a phonological element is strongly
suggested by the fact that it can be added to phonemes. Thus, when speakers of Nuuchahnulth
(Wakashan; Vancouver Island, BC) tell stories involving the mythical characters Deer or Mink,
the fricatives /s, |/ are changed to /i/, and the affricates /t'/ and /t*'/ are changed to /t'/ and /"/,
respectively. For example, a:fanifaksajikqat’sa ‘1 believe that 1 will” is pronounced
[?a:Pani?aklajikqat'la], ¢ "ajar’ ik ‘wolf is pronounced [q“aja:t”ik], fuf' ifa ‘persisting’ is pro-
nounced [Sat"ila], etc. (Stonham 1999:114). In this case the feature [+lateral] is being added to
strident phonemes (the feature [+strident] is introduced in the next section).

The feature [+lateral] can also be removed. This happened historically in Totonac dialects
of Mexico. The lateral affricate /t/ is found in some dialects of Totonac, such as that spoken in
Xicotepec Juarez. But in Mizantla Totonac, /t'/ has changed to /t/. This can be seen by comparing
cognates:

(35) Totonac (MacKay 1994:376, n. 8)

Xicotepec Judrez Mizantla
puit'eqé pu:itagé ‘s/he counts’
pat'anan patan ‘s/he vomits’
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t'arwan tanainan ‘s/he walks’
qat'a qat ‘big’
t'lamank tamin ‘pot’

In this case, the feature [+lateral] was removed from obstruent stops (the feature [—continuant]
will be discussed shortly).

2.2.2.2.  [+strident]

The feature [+strident] characterises phonemes that are realised with high frequency frication,
that is, high pitch white noise; [—strident] phonemes are realised at lower pitch. Because it is de-
fined on the basis of air turbulence, [£strident] is important only for obstruents ([-sonorant]). As
Clements (2001:111) observes: “The feature [+strident] is realized phonetically in the turbulence
noise associated with obstruents.”

Historically, [strident] is an acoustic feature descended from Jakobson and Halle’s (1957)
original system, wherein it was opposed to the endearing feature [mellow].”° But it can also be
defined articulatorily as “rough-edge articulation” (Hyman 1975:39); the noisy friction comes
from “having the air strike and bounce off of two surfaces” (ibid.).

The most common [+strident] phonemes are the fricatives /s, z, [, 3/ and the affricates /t°,
d% t', &, often collectively referred to as sibilants. In some languages such as Chipewyan (see
phoneme inventory in section 2.1.1 above), these are carefully distinguished from [—strident]
phonemes such as /6, 0, te, d°/.

Much more rarely, [£strident] is also used to distinguish labiodental obstruents from bi-
labial obstruents. The former are considered [+strident], the latter [—strident]. The West African
language Ewe makes such a distinction among its fricatives.

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

éda ‘he polished’ éfa ‘he was cold’
epe ‘the Ewe language’ eve ‘two’

éple ‘he bought’ éf1é ‘he split off>
eplo ‘mushroom’ évlo ‘he is evil’

This contrast is also made in several Southern Bantu languages such as Kwangali and RuGeciriku.
Purepecha (a.k.a. Tarascan), a language isolate of Mexico, also distinguishes [+strident] /f/ and
[—strident] /¢/.

Other [+strident] fricatives are the uvulars [y, ¥]. Other [-strident] fricatives are the pal-
atals [¢, j] and the velars [x, y]. Precisely because the feature [+strident] can be executed by sev-
eral different articulators (lips, tongue blade, tongue body), it is considered “articulator-free.”

According to Maddieson’s (1984:45) survey of fricatives, [+strident] /s/ is almost 15
times more common across languages than its [—strident] counterpart, /6/; [+strident] /z/ is over
four times more common crosslinguistically than its [—strident] counterpart, /0/. Similarly,
[+strident] /f/ is over six times more common across languages than its [—strident] counterpart,

20 Chomsky and Halle (1968:329): “Strident sounds are marked acoustically by greater noisiness than their nonstri-
dent counterparts. ... Stridency is a feature restricted to obstruent continuants and affricates.”
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/¢/; and [+strident] /v/ is more than twice as common crosslinguistically than its [—strident] coun-
terpart, /B/. As noted above, other [+strident] obstruents, such as /[, ¢/ , 3, d°/, are also very com-
mon crosslinguistically. Presumably, [+strident] phonemes are preferred over their [—strident]
countzelrparts because of their inherent noisiness: they are easy to hear and relatively easy to pro-
duce.

A strong argument for the autonomous status of the feature [+strident] is provided by the
diminutive morpheme (“small, little”’) in Plains Cree (Algonquian). As illustrated in (37), the
primary distinction of diminutives is that “plain” /t/’s become [+strident] affricates [t°]. In some
cases, the diminutive is also signaled by a suffix, e.g. -(i)s in (37a,b) or -(i)sis in (37c,d). But as
shown in (37e,f), the diminutive can be expressed even in the absence of an overt suffix, simply
by adding [+strident] to /t/’s. The diminutive morpheme in Plains Cree can therefore arguably be
represented just by the feature [+strident], independently of any phoneme.

(37) Diminutive formation in Plains Cree (Hirose 1997)

Non-diminutives Diminutives

a. atoske-w ‘s/he works’ at’oske-s-iw ‘s/he works a little’
work-3 work-DIM-3

b. astotin ‘a/the hat’ ast’ot’in-is ‘a little hat’
hat hat-DIM

c. atim ‘dog’ at’imo-sis ‘a/the little dog’
dog dog-DIM

d. ni-tem ‘my horse’ ni-t’em-isis ‘my little horse’
1-horse 1-horse-DIM

e. jot-in ‘it is windy’ jot*-in ‘it is a little windy’
windy-0 windy-DIM-0

f. wat ‘a/the hole’ wat’-a ‘(the) little holes’
hole hole-DIM-PL

As another example of [+strident] being added to phonemes, consider the historical de-
velopment in German of [+strident] affricates from [—strident] stops.22 This can be demonstrated
by a comparison with English (Picard 1999:71):

English pool tongue cow
German Pfuhl Zunge Kxur (Swiss)
p'] [t (k"]

Notice that in these affricates —the strident stops— there is a small change of articulation in or-
der to effectuate the ‘rough edge articulation’. As Ladefoged and Maddieson (1996:90) point out,
“[s]Jome affricates ... involve a small forward or backward adjustment of the active articulator
position.” Thus [pf] involves a shift from bilabial to labiodental, and [k*] involves a shift from
velar to uvular.”

2! Crosslinguistically the strident uvulars [y, ] are less common than the non-strident velars [x, y] (Maddieson
1984:45). This likely has to do with the relative difficulty of articulating uvulars vs. velars.

*2 The notion that affricates are simply strident stops dates back to Jakobson, Fant and Halle (1952) and Jakobson
and Halle (1956).

3 [—strident] affricates (e.g., p?, t°) do not involve such readjustment. In these, “[a]ffricate releases may involve only a slight
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2.2.2.3. [+continuant]

Chomsky and Halle (1968:317) define the feature [+continuant] as follows: “In O-
the production of continuant sounds, the primary constriction of the vowel tract [
is not narrowed to the point where the flow past the constriction is blocked; in s‘\‘OP
stops the air flow through the mouth is effectively blocked.” Since [+continuant]

is defined on the basis of near-complete vs. complete blockage in the mouth, this

feature is relevant only for [+consonantal] phonemes.

Among sonorants, nasals are [—-continuant] while liquid consonants (rhotics and laterals)
are [+continuant]. One piece of evidence that nasals are [—continuant] is that epenthetic stops
frequently occur between nasals and fricatives, e.g. English teamster [timst1] ~ [timpsti], prince
[prns] ~ [pamts]; Dutch [lans] ~ [lanks] ‘along’. It is frequently claimed that unlike rhotics, lat-
erals are [—continuant]. This cannot be true in general, since some languages contrast [—cont] lat-
erals (e.g., t") with [+cont] laterals (e.g., 1). But there is evidence in some languages that /I/ can
behave [—continuant]. For example, /I/ can also trigger stop epenthesis in l+fricative clusters, e.g.
false [fats] ~ [fatts]. We will not pursue this issue further here, but see Clements 1987, Kaisse
1998, Kenstowicz 1994:34-8, 480-8).

Among obstruents, fricatives are [+continuant] and stops are [—continuant]. Note, inci-
dentally, that fricatives appear to be more marked than stops (Chomsky & Halle 1968:406; Roca
& Johnson 1999:585). While all languages have stops, there are languages with no fricatives at
all. Maddieson (1984) reports 18 such languages in his sample of 317 languages; Lass
(1984:151) reports 21 such languages. Also suggestive is the fact that among normal children
“[s]egments specified [—continuant] are acquired earlier than those specified as [+continuant]”
(Ueda 1996:17 on Child Japanese; see also Beers 1996 on Child Dutch; Halle & Clements
(1983) illustrate the substitution of stops for fricatives in Child English) (see also Morelli
1999:186).Contrasts based on [£continuant] in obstruents are illustrated here with Standard Chi-
nese (Ladefoged & Maddieson 1996:150):

(38) Some [£continuant] contrasts in Standard Chinese (all vowels are high level tone)

a. sa ‘let out’

t'a ‘take food with tongue’
b. sa ‘sand’

"a ‘to pierce’
C. ¢ca ‘blind’

ta ‘to add’

Additional examples are provided here from Oowekyala (Howe 2000):

(39) Some [£continuant] contrasts in Oowekyala

a. t'ixa to run, flow, flood (water)
sixa to peel (fruits, sprouts, etc.)
b. tliqa to beat time

lixa fringe

widening of the articulatory constriction of the stop, so that stop and fricative components have identical place of articulation.”
(Ladefoged & Maddieson 1996:90).
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c. kata to use a long thing (e.g., log) or put it somewhere

xata to peek, to stretch the head out
d. kvisa to spit

x%isa to whip, to make a whipping movement
€. qusa bent, crooked

yusa to sprinkle, to splash

f. q¥lq¥a  to sprain, wrench
x"1q¥a  to sharpen with a file

The status of affricates, such as /t°, d*, t¥, t*, dl, t*'/ in Oowekyala, calls for special com-
ment. In all these phonemes, the tongue tip or blade and the alveolar ridge first come together for
a ‘stop’ and then separate slightly so that a homorganic ‘fricative’ is made —except perhaps in
d', where a homorganic sonorant [1] appears to be made (rather than a homorganic voiced frica-
tive [13]).24 In spite of their phonetics, there are strong indications that affricates are single units
in Oowekyala phonology.

First, in spite of ﬂ‘lel.l‘ phpnet1c compositionality, affrl- @0) £ [ vs. fs [f's]
cates are audibly distinguished from corresponding Voo N
stop+fricative sequences. In the case of laryngeally unmarked t [dY vs d [0
(voiceless nonglottalised) affricates, the frication noise associated with the release is strong, giv-
ing the impression of post-aspiration (Lincoln and 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.).

In the case of glottalised affricates, the fricative release [ (41) " [ts'] vs. ts [t's]
and the ejective release appear to be simultaneous, while in the &[] vs. o [t
corresponding glottalised stop+fricative sequence, the stop’s
ejective release is realised before the fricative.

In the case of voiced /d”/, the ‘fricative’ component has no ‘ (42) & [dz] vs. d*z
independent status in Oowekyala. That is, the sound [z] does not
occur independently of [d“] (cf. phoneme inventory in section 2.1.1 above). This provides a ro-
bust argument in favour of the affricate d“ being a single segment. This illustrates a major diffi-
culty for the analysis of affricates as specified both [-continuant] and [+continuant], 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 [t'], but no fricative [[]).”
Indeed, if affricates are composed of a sequence of stop plus fricative, it is surprising that the in-
dividuals parts of the affricate —the stop and the fricative— are not both existing units in some
languages with affricates.

In the case of /d"/, the ‘sonorant” component [1] immedi-
ately follows the stop release. By contrast, the corresponding
d+1 sequence is always separated by schwa; that is, d+l is always pronounced ...dsl... in
Oowekyala.

| (43) d' [dl] vs. dl [del] |

?* In North America, /d"/ is found only in North Wakashan. Sherzer (1976:67) reports /d’/ in several families (e.g.,
Tlingit, Athapaskan, Penutian), but in these linguistic groupings the sound is actually /t/, the plain counterpart of
phonologically aspirated /t/ and glottalised /t”/ (Campbell & Mithun 1979, Blevins 1993).

32



. Note, too, that imp resgloqlstlcally (44) Idealisation of segmental duration (no overlap)
affricates appear to be significantly <h s ih b
shorter in duration than their correspond- [t] [t"] [t (]
ing stop+fricative sequences. Actual dif- M M M M
ferences in duration have not yet been LU LU LU LU
measured instrumentally, though. [th s] [t s] [t" 4] [t 1]

The phonetic differences just de-
scribed, combined with the relatively permissive phonotactics™ of Oowekyala, allow lexical con-
trasts between affricates and matching stop-fricative sequences, as the following pairs illustrate:

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

a. tola to cut through water
tsola pushing
b. tVa flow of water, creek flowing
t'sa to hit sth. with a rock, to bang rocks together, to chip pieces from rocks

c. t'tila®  to do what somebody else does or did
tstsa push repeatedly

(46) Word-final contrast between affricate vs. stop+fricative sequence
wat®’ dog
q“’at’s crowded together on the field

Plural reduplication also gives evidence that affricates are single segments in Oowekyala.
Recall from section 2.2.1.2.1 above that the plural in this language normally consists of a copy of
the first consonant followed by [i] (“C[i]-reduplication”). Crucially, affricates may occur in the
onset of the prefix syllable, while no stop+fricative sequence may occur in this position, as illus-
trated in (47) and (48). The reduplication of forms with unambiguous clusters, e.g.
/Ci-sp-a/—[sispa] ‘plural of: to flash’, make it clear that reduplication copies only one segment,
so that copied affricates must be interpreted as single segments.

(47) Plural reduplication with stop+fricative sequence vs. affricate

/Redpr-t s-a/ /Redpi-t® a i n a/ /Redpr-s p-a/
[t it sa] [t it ain a] [s is pa]
plural of: ‘to push’ plural of: ‘Chinese’ plural of: ‘to flash’

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

a. tit'aina  plural of: chinese

b. titsa plural of: to push

c. tVit"m:  plural of: index finger

d. titla plural of: to bait

e. tat'la plural of: to slice fish parallel to the backbone

25 “phonotactics” is the set of constraints on sequencing of phonemes in a language.
26 A sequence like t't" is doubly released ([tshts"]).
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f. it plural of: black bear
g. tit'la 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.:

(49) -axsala ‘aimlessly’
a. yVattaxsala cutany way, carelessly

cf. y"ta to cut with a knife

b. gailaxsala  to crawl aimlessly
cf. gla to crawl, to go on all fours

c. jaryYaxsala dance any way with no order/pattern
cf. jxVa to dance, to make dancing movements

Crucially, the ‘stop’ and ‘fricative’ components of affricates such as /t*/ do not get separated
(*[t’as...]) by the morphologically-inserted vowel, e.g. (50a,b), whereas stop+fricative sequences
such as /ts/ do get separated, e.g. (50).

(50) -axsala ‘aimlessly’
a. t’ammaxsalaglit to point around indoors

t" ' ma to point
b. t’amnaxsala to proceed all over the place

t”na to walk in a group, go in the same direction as others, to parade
c. taisaxsala push here and there

tsa to push, press against

The advent of nonlinear phonology (Goldsmith 1976) made possible a conception of af-
fricates as contoured segments. For example, according to Leben (1980), Steriade (1982), Ar-
changeli (1984[1988]), Sagey (1986) and others, each affricate is characterised by both values of
continuancy: [—continuant] and [+continuant]. This conception persists even in current phono-
logical theory, e.g., Roca (1994), Steriade (1993, 1994), MacKay (1994), Schafer (1995), van de
Weijer (1996), Hall (1997:64, n. 23), Gussenhoven & Jacobs (1998:195-6), Zoll (1998:95),
Elzinga (1999:46-7), Morelli (1999:108-110). Halle (1995:24), too, treats (nonlateral) affricates
as complex segments with two subunits, the second being specified [+continuant]. As Clements
(1999:272) observes, “the current literature continues to treat these sounds [i.e. affricates] as con-
tour or complex segments”.

It is doubtful that the affricates in Oowekyala are [[—cont][+cont]], since affricates never
pattern with fricatives as a natural class with respect to [+continuant] in this language (or in any
language, according to LaCharité 1995). For example, fricatives shun laryngeal contrasts, but
affricates (like obstruent stops) do not (see phoneme inventory in section 2.1.1 above).

It is also significant that the feature [+continuant] is not necessary or sufficient to charac-
terise affricates in Oowekyala since they are distinguishable from nonaffricated stops (esp. /t, d,
t'/) in terms of two independently-needed features: [+strident] and [+lateral]. Oowekyala has
three distinct series of coronal segments: an unmarked series /t, d, t’, n, n’/, a series specified
[+strident] /t%, &%, t7, s/, and a series specified [+lateral] /t', d', t*, 1, I, I'/. Crucially, affricates /t,
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a7 1%, ', d', £/ are properly included in the [+strident] and [+lateral] series, so that the ‘frica-
tives’ associated with the release of affricates can be understood as phonetic implementations of
these features, not of [+continuant]. The conclusion is that, phonologically, affricates are just
stops (Shaw 1989, 1991b; Kim 2001). Here is Clements (1999:272):

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.

Having resolved the status of affricates as stops, let us now turn to the autosegmental na-
ture of the feature [+continuant]. A clear example is provided by Nuer, a Nilo-Saharan language
of Sudan (Crazzolara 1933, Lieber 1987, Akinlabi 1996), where the feature [continuant] signals
tense/aspect distinctions. Specifically, as the data in (51) illustrate, the past participle in Nuer is
indicated by spirantisation —a change from [—continuant] to [+continuant] in the final conso-
nant. In other words, the feature [+continuant] appears to be added to the last consonant of a verb
in order to indicate the past participle.

(51)  Pres. pple. neg. Past pple.
a. cop cof ‘to overtake’
kep kef ‘to scoop (food) hastily’
b. lot 106 ‘to suck’
jet j&0 ‘to wade’
c. pait pair ‘to sharpen’
wit Wif ‘to cut a point’
d. jac ja¢ ‘to hit’
jiec jie ‘to dismiss a person’
e. jek Jjeeh ‘to throw away’
jok joh ‘to find’

Data such as these suggest that the feature [+continuant] can signal a morpheme on its own. As
Akinlabi (1996:253) remarks, “the past participial morpheme [in Nuer] ... under any analysis
must include the feature [continuant].” In fact, Lieber (1987) and Akinlabi (1996) argue that two

other suffixes in Nuer — -ko ‘1% pers. ind. pres. act.” and -e 3" pers. ind. pres. act.”— each
carry a floating [+continuant] feature which has the same spirantisation effect as the past parti-
cipial.

It is worth noting here that spirantisation, another form of lenition, is a relatively com-
mon historical process. Recall from the preceding section that stops had developed into affricates
in German (Pfuhl/pool, Zunge/tongue, Kxu/cow), a change that we can interpret phonologically
with the feature [£strident]. Subsequently, postvocalic affricates changed into fricatives, as the
comparison with English in (52) reveals (Picard 1999:71). Here the feature involved is
[+continuant].

(52) [f] [s] [x]
German hoffen/auf  Wasser/es  Kuchen/Buch

cf. English hope/up water/it cake/book
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2.3. Place features

Some consensus exists among phonologists and phoneticians that there are
just six articulators involved in the sounds of the world’s languages (e.g.,
Pulleyblank 1988a, 1995; Halle 1992, 1995; Clements and Hume 1995;
Ladefoged and Maddieson 1996:44, 371; Halle, Vaux & Wolfe 2000). These
articulators and their related features are listed in (53) and discussed in the
sections that follow.

(53) Articulators and related features

a. Lips: [labial], [+round]

b. Tongue Blade: [coronal], [+anterior], [+distributed]

c. Tongue Body: [dorsal], [£high], [£low], [£back]

d. Tongue Root: [radical], [+ATR]

e. Soft Palate: [+nasal]

f. Larynx: [glottal], [+constricted], [+spread], [+voice]

Note that the unary features in (53) designate major articulations, i.e., the articulators that realise
the articulator-free features such as [+cons], [£son], and [£cont] (section sections above).

2.31.  Lips

Two features depend on the Lips: [labial] and [£round].

2.3.1.1.  [labial]
Peter Piper picked a peck of pickled peppers.

The feature [labial] characterises phonemes which are articulated primarily with the lips. Some
languages (e.g., in Iroquoian or Athapaskan) ban the articulator feature [labial], such that they
lack labial phonemes entirely. However, most languages allow at least some labial phonemes.
For example, Oowekyala consonants with [labial] as their major Place articulator feature are /p,
b, p’, m, m’/, as illustrated in the following words:

(54)
a. bat'a  to fathom, measure by using the extended arms or fingers
b. pata  to flatten
c. plat’s sth. strung out on the ground
d. mat'a to shake hands, take by the hand
e. m’ita 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, +continuant].
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(55) . {labial } The features [labial] and [+continuant] must not cooccur within a

+ continuant segment.

That (55) is markedness-based is evident typologically. For instance, consider the marking im-
plication in (56), which Sherzer (1976:258) gives on the basis of a large survey of North Ameri-
can Indian languages. 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).

(56) A marking implicational (Sherzer 1976:258, 1.3.1)
f,v,0,p—p

There is also acquisitional evidence that labial fricatives are relatively complex. 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 (55) in Oowekyala grammar, consider the adaptation of English
labial fricatives into Oowekyala, as illustrated by the words in (57).%

(57) Loan adaptations of labial fricatives in Oowekyala

Oowekyala English
a. polawas flawa(1)z ‘flowers’
b. kvabi kafi ‘coffee’
b. sdup stov ‘stove’
c. bank“uba vaenkuvo(1) ‘Vancouver’

2.3.1.2.  [£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 above, languages which exclude [la-
bial] include many Athapaskan and Iroquoian languages.
Note that the grammatical constraint responsible for this ex-
clusion, say *[labial], does not preclude the other Lips-
feature [+round] from being active in these languages. For
example, the Northern Iroquoian language Oneida lacks all
labial consonants (*p, *b, *m, *{f, etc.) but it has [+round] phonemes (/w, o, T/) (Pepper 1986).

Also, as mentioned above, segments in Oowekyala (as in many other languages) may not
be specified both [labial] and [+continuant]. But nothing prevents segments from being specified
both [+round] and [+continuant], as in /x¥, y%/. The latter segments appear along with other
[+round] consonants, in the following examples:

27 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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(58) Some labiovelars and labiouvulars in Oowekyala

PR om0 A O

qvx”

thkw

k¥xva

k¥ “bis

kY kY yvsj ak™
qVig*¥x¥sm

kK’ 1q%’ dola
x¥mcWat® i
GVay“c"alapusiwa
GVigq¥y¥GcYaya

powder

(sth.) cut with a knife

hot

noiseless fart, cushion creeper

sth. chopped up, kindling

powdery blueberry (Vaccinum ovalifolium)
incessantly urinating (said of a male)
bee-hive
Raven-at-the-North-End-of-the-World
plural of: to eat bread

EW
HS
HS
HS
HS
BC99
HS
EW
DS78
HS
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