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Linguistic Phonetics: A Brief Survey

Traditionally, the field of linguistic phonetics is divided into two
broad areas. Acoustic phonetics analyzes the complex sound waves of
speech to determine the components that carry linguistically significant
information while articulatory phonetics investigates the production of
speech sou~ds by the vocal apparatus. From. a purdy physical .point of
view any utterance is a continuum. Acoustically It. 18 a c~ntIn~o~sly
varying sound wave while from the articulatory point of View It IS a
continuous flow of gestures and movements. There are no ObVIOUS POints
of demarcation in these continua. Nevertheless, speech is perceived, and
functions Iinguistically, as a series of discrete units called sounds. The
general goal of linguistic phonetics is to describe accurately (both acousti­
cally and articulatorily) all the various kinds of speech sounds that func­
tion in the languages of the world. When this goal has been attained, It Will
be possible to develop a universal system of notation so that any utteran.ce
in any language can be transcribed, and then, on the basis of the transcnp-
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stituent structure diagram of the morphemes composing the superficial
form of the sentence as it is spoken or written.

Since knowledge of language involves the ability to understand and
produce indefinitely many sentences, the syntactic component as outlined
above must be supplemented by two additional components that will
assign a meaning, or semantic representation, and a pronunciation, or
phonetic representation, to each of the indefinitely many sentences gener­
ated by the syntactic component. The relationship between the deep
structure of a sentence and its semantic representation has been highly
controversial: Some writers have claimed that the deep structure is the
sole input to a set of semantic interpretation rules that assign the sentence
its meaning; other writers have claimed that both deep and surface struc­
tures serve as input to the rules of semantic interpretation; yet other
writers have held that one cannot distinguish between deep structures and
semantic representations at all, and that there are no semantic interpreta­
tion rules at all. The nature of the relationship between syntax and
semantics does not impinge directly on the material dealt with in this
book; thus we will ignore this very difficult problem.

In Chomsky (1965), it was assumed that the surface syntactic struc­
ture formed the input to the phonological component, whose function is to
assign a phonetic representation to the sentence by modifying and sup­
plementing the phonetic information contained in the constituent mor­
phemes of the sentence inserted from the lexicon. Although this assump­
tion that surface structure information is by itself an adequate basis for
assigning a pronunciation to a sentence may be too strong (i .e.. may
prevent us from giving an adequate characterization of a speakers knowl­
edge of his language), it will be simpler for us to accept this position for
our present purposes. By making this assumption, we can ignore highly
controversial questions about the precise character of the syntactic com­
ponent of the grammar. We need only ask what a surface structure must
be assumed to be like, if it is to serve as the basis for determining the
pronunciation of the sentences of the language. In Chapter 10 we present
evidence that the constituent structure of the surface form of a sentence
indeed does playa role in phonology, and will survey some of the kinds of
information that must be assumed to be present in the surface structure.

All that we have said here about the overall model of grammar that
we are assuming in this book is schematically illustrated in Figure 1.1. By
being able to match any given deep-structure-surface-structure pairing
with both a semantic and a phonetic representation, a generative grammar
provides a characterization of the essence of knowledge of a language­
the ability to relate particular strings of sounds with particular meanings,
and vice versa.
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tion, the utterance can be spoken to give a faithful rendering of all its
linguistically significant aspects.

This of course immediately raises the question: What is linguistically
significant? Or, what amounts to the same thing, How much detail must
be included in the transcription so that a reading from it can be considered
a satisfactory rendering of the utterance? A minimal condition is that the
transcription must be narrow enough so that any two sounds that permit
otherwise identical utterances to be distinguished in any language are
transcribed differently. For example, the two Is in the English words lop
and slop are phonetically distinct. The one in lop is aspirated (there is a
puff of air between the release of the tongue closure and the onset of the
vowel), while the I of slop is unaspirated (the vowel begins immediately
after the release of the tongue closure). Although aspirated and unaspi­
rated IS are never the sole distinguishing factors in any English utterance,
there are many languages where this difference is distinctive. In Thai 'to
do' is tvam while 'to pound' is tam. The only difference between these
two words is that the first begins with an aspirated I and the latter with an
unaspirated I. Consequently, according to the position we are adopting
here two distinct symbols must be provided by phonetic theory to distin­
guish these sounds, and in an adequate transcription of English the two Is
in lop and slop would be transcribed differently, since the difference is
distinctive in some language.

There are, however, other phonetic differences that are characteristic
of a given language but which, as far as is presently known, are not
contrastive in any language. For example, in French stops like p, I, and k
(sounds produced with closure) must be released at the end of a word,
while in English these sounds are normally unreleased in this position. To
our knowledge, the difference between a released and a nonreleased stop
is not distinctive in any language. Nevertheless, an adequate phonetic
description of French or English would have to indicate this difference.
The minimal condition is thus insufficient. A completely adequate pho­
netic transcription would have to indicate all phonetic differences that may
vary from one language to another, regardless of whether such differences
are distinctive in any given language. Only invariant phonetic properties
that arise from physiological and anatomical constants in the human vocal
apparatus can be omitted from a phonetic transcription that claims to be
completely accurate.

In this book we will follow the customary practice of providing
phonetic transcriptions that satisfy the minimal condition. We will only
indicate phonetic differences that are never distinctive in any language
when those differences are specifically under discussion.

In addition to taking this position on how much detail to incorporate
into a system of phonetic transcription, most phonologists have assumed
that an adequate phonetic transcription can be viewed as a hnear stnng of
sound types or phones. Transcribing an utterance, then, amounts to
dividing up the continuous utterance into its constituent sounds and
identifying each sound as an instance of one of the distinct sound types
provided for by phonetic theory. .

Although in an adequate phonetic theory each sound type would be
defined in both acoustic and articulatory terms, w~ shall present here
primarily an articulatory description, since an acoustic description would
require a much more technical discussion. Viewed as a product of arncu­
lation, a speech sound can be usefully characterized as air movements
made audible by the vocal apparatus. Schematically, the vocal apparatus
can be described as a pipe bifurcated at both ends. At the l?wer end ofthe
pharynx, or throat, we find the larynx (the" Adam's apple, which VISibly
protrudes in the throat of many adult male~), which. acts as a valve
determining whether or not the pharynx WIll open into the trachea
(windpipe) and ultimately to the lungs. This valve is closed w?en one
swallows food, so that the food may pass from the pharynx mto the
esophagus and ultimately to the stomach. The velum (the back portion of
the roof of the mouth), located at the upper end of the pharynx, also acts
as a valve. If it is raised, the nasal cavity is blocked off and air may pass
only between the oral cavity, or mouth, and the pharynx. If the velum IS
lowered, air may pass between the nasal cavity and the pharynx. .

Any speech sound can be viewed as the product of four production
processes: an airstream process.ia phonation process, an oral-nasal pro­
cess and an articulation process.

if speech consists of a moving body of air made audible, it follows
that the vocal apparatus must move a body of air. This is called the
airstream process. The vast majority of speech sounds in all languages are
produced with the same airstream process: the expulsion of air from the
lungs into the trachea. This contraction of the lungs creates a moving
body of air that is then modified by the various other pr.ocesses '.

When the moving body of air reaches the larynx, It rs subject to
phonation. The larynx is a very complicated. structure. that contains th:,
vocal cords, which are similar to two elastic hps sittmg aeross the air
passage. The vocal cords can assume a variety of positions and configura­
tions. Two are most significant. First, the vocal cords may be brought
close together (approximated) along their entire length. The air from the
trachea flowing through this constriction creates a suction effect that
draws the cords tightly together. But as soon as the cords come together,
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mat and bat, where the only significant difference is that the velum is
lowered in the production of the first sound in mat while it is raised in the
production of the initial sound in bat. The term nasalized usually refers to
sounds that do not involve a complete blockage of the oral cavity. Some
of the air can flow out of the mouth as well as out of the nose. Nasalized
vowels form a linguistically significant contrast with oral vowels in many
languages, such as French.

There are nasalized vowels in English also. Compare the vowel of see
with seen and the vowel of cat with can't. The vowels of the first member
ofeach pair are oral; those of the second member are nasalized. Nasalized
vowels are usually indicated by a tilde over the letter for the correspond­
ing nonnasal vowel. Thus, the vowel of seen would be represented as i.
Sometimes nasalized vowels are transcribed by a hook under the vowel
letter. Polish orthography employs this device. The first vowel in gqska
'goose' is nasalized.

Of the four speech production processes, the articulation process is
the most complex. It involves various modifications of the sound wave
produced by the previous three processes. Tn some ways it is easier to
describe the articulation of vowels than it is of consonants, so we begin
with the former.

Traditionally vowels are described in terms of two parameters-the
configuration of the lips and the position of the highest point of the tongue
in the mouth. For the configuration of the lips it is sufficient to recognize
just two values. The lips can be relatively rounded and protruded (the
round vowels) or relatively nonround and even spread (the nonround
vowels). The position of the tongue varies along two dimensions. Verti­
cally, the tongue can move from a relatively high to low position, as in
the English words beat, bait, bet, bal. To designate the vowels in each
of these words the letters i, e, e , and d (or a-), respectively, are usually
employed. The tongue also varies its position along the horizontal dimen­
sion. When one says each of the following pairs of English words, the
tongue moves from a relatively front position in the mouth to a relatively
back position: beat, boot; bait, boat; bet, bought; bat , bod(y). Also note
that as you say each pair, the tongue gets progressively lower in the
mouth. For the vowels ofboot, boat , bought, and body, the symbolsu, 0,

o , and a, respectively, are most often utilized.
Since the lips are independent of the tongue, they can assume round

and nonround configurations for each tongue position, potentially dou­
bling the number of contrasts. For instance, ii (sometimes represented as
y) has the same tongue position as i but with the lips in the rounded
configuration. This vowel occurs in French lune 'moon' [lun], The
rounded variant of e is represented as </J or O. It appears in the French peu
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they block off the airflow and hence the suction effect that keeps them
together. They are then blown apart by the air pressure that has built up
beh,.nd this temporary closure. Air passes out between them, causing the
suction effect to repeat itself, and the whole process starts over again.

Since this opening and closing of the glottis (the space between the
vocal cords) is very rapid (60 to 360 times per second in normal conversa­
lion), the vocal cords can be said to be in vibration. Speech sounds thus
produced a~e called voiced sounds. Tn consonants they are typically op­
posed to voiceless sounds, which are produced with the cords relatively far
apart so that the suction cannot take place and there is no vibration of the
cords. Compare the following pairs of words, arranged with initial voiced
vers~s voiceless consonants: zoo versus Sue; vile versusjile. In order to
convince yourself that the vocal cords are vibrating in the production of
the initial consonant of the first word in each pair, stick a finger in each ear
and say zoo aloud (don't whisper!) prolonging the z; then say Sue, pro­
longing the s. In zoo you should feel a buzzing sensation, which is absent
at the beginning of Sue. This is the vibration of the cords.

In pairs of words like bat/pat, dim/Tim, and goal/coal the initial
consonants of the first words are (partially) voiced, while the initials of the
second words are voiceless and aspirated as well. Although there is still
some controver~y about its precise nature. aspiration is commonly de­
fined as a delay 10 the onset of the vibration of the cords after the release
of a preceding voicelesss consonant. Thus, in a word like pat there is a
brief period of airflow after the release of the lips and before the onset of
the following vowel. On the other hand, in spat, where the p is voiceless
and unaspirated, the onset of the vowel begins more or less simulta­
neously with the release of the lip closure for the p. Aspirated consonants
are usually distinguished from nonaspirated ones by a superscripted h.
Thus, the p 10 pat would be transcribed as ph and the p of spat is simply p.
It follows from this definition of aspiration that the so-called voiced
aspirates of languages like Hindi and Sanskrit (as in the b h of bhrama)
Involve a different phonation type, since the b is voiced. See Ladefoged
(1971) for discussion.

The third process involved in the production 'of any speech sound is
called the oral-nasal process. This simply describes the position of the
velum and the direction of the outgoing air. If the velum is raised, the
nasal passage IS blocked off and the air must flow into the mouth. Sounds
produced with a raised velum are called oral sounds. If the velum is
lowered, air may pass into the nose. Such sounds are called nasals or
nasalized sounds. The term nasal usually refers only to consonants like m
and n , which are produced with a complete stoppage of the airflow into
the mouth. Hence all of the air must flow into the nasal cavity. Compare
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'a little'. The rounded variant of ~ is represented as lE or sometimes as 5. It
occurs in French ceuf 'egg' [lEf]. The unrounded lip shape for nonlow back
vowels is quite a bit less common than the rounded configuration. Such
unrounded vowels do occur, however. Some Slavic languages have the
nonrounded counterpart to the high back round vowel u. It is usually
transcribed as y and we will follow this practice in this book. The same
vowel occurs in Turkish, where it is represented as I. The unrounded
partners of 0 and ~ are normally indicated by the letters "y and A, respec­
tively. The vowel of English cup approximates the A, except that it is
articulated with a more centralized position. In this book we shall need to
refer to only two central vowels: the high unrounded i and the mid-central
schwa a, which occurs as the final vowel in a word like sofa. The relative
tongue positions of the vowels can be very approximately depicted in the
following chart.

Front Back

Unround Round Central Round Unround

High i U i u y
Mid-close e 6 0 y
Mid-open e a

0 Ace
Low ii a

Turning to the articulation of consonants, these can be usefully
described in terms of the interaction between a passive and an active
articulator. Generally, the passive articulator is located above the active
in the oral cavity and the consonant is produced by bringing the active
articulator up into contact or proximity with the passive one. Tra­
ditionally, consonant articulation is divided into two broad categories:
place' and manner of articulation.

A large number of positions of articulation can be distinguished (see
Figure 1.2). In cases where the roof of the mouth is the passive ar­
ticulator, it is very difficult to draw a line between one location and
another, since there are no natural divisions here. In the following discus­
sion we mention only the most common points of articulation.

Consonants formed by bringing the two lips into proximity are re­
ferred to as bilabials, while those that involve approximation of the lower
lip and upperteeth are labiodentals. Thus, the band p of bill and pill have
a bilabial point of articulation, while the v and f of vile and file are
labiodentals. The second consonant in Spanish saber 'to know' is a voiced
bilabial fricative ji, phonetically distinct from the labiodental v. In some

10

FIGURE 1.2. Place of articulation. 1. bilabial 2. labiodental 3. dental 4. alveokr 5.
aJueopa/arol 6. palatal 7. oeiar8. uuu/ar 9. pharyngeal10. laryngeal.

languages (such as the West African tongue Ewe) there is a linguistically
significant contrast between these two fricatives. Sounds articulated at
the back of the upper teeth are dentals, while those that approximate the
hard gum ridge just behind the upper teeth are alveolars. The first sounds
in English lip and dip are alveolars, while I and d in Russian are pure
dentals. Many languages of Australia make a significant contrast between
these two points of articulation. Sounds produced at the hard palate-the
area on the roof of the mouth behind the gum ridge just before the roof
begins to rise-are called alveopalatals (or palatals, for short). This is
where the first sound in English ship is produced.

The soft palate is where the ks of keep and coop are articulated. This
is a relatively large area with no clearly defined borders. The two ks of
these words are actually produced at noticeably different points deter-



mined by the tongue position of the following vowel. In keep the k is
relatively front; in coop it is farther back. This variation in position for the
ks is always governed by the adjacent vowels in English. However, in
some languages (such as Turkish) this difference is contrastive. In such
cases the frontal k is often transcribed as k' and is termed a palatal, while
the back k is called a velar. Most languages do not make a significant
distinction between the two types of k; both are simply termed velars, and
the term palatal is reserved for the alveopalatals.

The fleshy body suspended from the back of the roof of the mouth is
called the uvula. This is the location at which uvular consonants are
produced. Here we find the q of such languages as Arabic, Quechua, and
Eskimo. The Parisian r is actually a trilled uvular. Pharyngeal consonants
involve approximation between the root of the tongue and the back wall of
the pharynx. Since it is difficult to make a complete closure here, only
fricatives are found at this point of articulation. Arabic has voiced and
voiceless pharyngeal fricatives indicated as 'i (or 9) and 1f (or 1;),
respectively. Finally, the glottis forms the point of articulation for the
laryngeals ? (the glottal stop) and h (a laryngeal fricative). The glottal stop,
used by many English speakers in place of t in such words as killen [kl?n]
and button [bh?n], is formed by tightly closing the vocal cords together,
thus damming up the air from behind, and then suddenly releasing this
closure. For h the vocal cords are only slightly approximated so that a
rustling sound is produced.

The second major classification of consonants is in terms of their
manner of articulation. In a very rough way manner of articulation can be
thought of as varying points along a dimension of proximity between the
passive (usually upper) articulator and the active (usually lower) ar­
ticulator. The closest degree of proximity is, of course, contact. The two
articulators make contact with one another, temporarily blocking off the
airflow. If the contact is released suddenly, an explosive sound is pro­
duced by the release of the air pressure built up behind the temporary
closure. Sounds produced with this manner of articulation are called stops
(or sometimes plosives or noncontinuants). The bilabial stopsp and b , as in
pill and bill, are produced by closing the two lips tightly together and
suddenly releasing this closure. (The bilabial nasal m in mill is formed in
the same way as b except that the velum is lowered so the air passes into
the nasal cavity. Although phonetically similar to voiced stops, the nasals
are traditionally isolated into a separate category of their own rather than
being considered as stops.) At the dental, alveolar, and palatal regions
stops are produced by a contact between the front of the tongue and the
upper teeth, the gum ridge, and the hard palate, respectively. There is no
commonly accepted symbolism for differentiating between the dental and

alveolar points of articulation. We shall use the symbols t and d to stand
indiscriminately for both dental and alveolar stops since most of the
languages we shall discuss do not distinguish between these points of
articulation. The corresponding nasal is represented by n, Alveopalatal
stops are rather rare. According to Ladefoged (1971) this is to be ex­
plained by the fact that it is difficult to withdraw the blade of the tongue
from this area quickly, since it makes contact with a relatively large
portion of the roof of the mouth. Such stops do occur in some languages
such as Serbo-Croatian, There are no commonly accepted symbols for
these sounds, and we shall represent them as t" and d'. The alveopalatal
nasal is symbolized aSJl or ir or ii. The velar stops, like the k andg of cap
andgap, are formed by a closure between the back of the tongue and the
soft palate. The final sound in king is the velar nasal. It is usually repre­
sented bY!J. In the uvular stops q and g the contact is between the back of
the tongue and the very back portion of the roof of the mouth. As we said
earlier, stops do not occur at the pharyngeal point of articulation. The
glottal stop is usually indicated as ? or sometimes as a raised comma.

The next class of consonants to be discussed is the fricatives (or
spirants). For these the active articulator is brought into close proximity
or even contact with the passive articulator, but the contact is not close
enough or tight enough to block off the airflow. The airstream passes
through the narrow constriction, resulting in various degrees of friction­
the most characteristic feature of this class of sounds. At the bilabial point
of articulation the voiced and voiceless fricatives are indicated by the
letters f3 and <1>. The former occurs in Spanish. In labiodental fricatives
like the v and/in vile and file the constriction is created by the lower lip
and the upper teeth. As with the stops, one can distinguish between dental
and alveolar fricatives, but once again we shall not introduce any special
notation here to differentiate them, employing z and s indiscriminately for
both types. The voiced and voiceless fricatives iJ and e, which occur as
the initial sounds of English them and thing, respectively, differ from z
and s by having the tip of the tongue extended out between the upper and
lower teeth in such a way that the friction is created by the air flowing
between the teeth. Hence, these fricatives are often called interdentals.
The voiced and voiceless fricatives at the alveopalatal point ofarticulation
are commonly indicated as i and s. The former is to be heard in English
measure, while s appears as the first sound in the word ship. Voiced
versus voiceless fricatives at the remaining points of articulation are as
follows: y, x for velars; y, -1' for uvulars; 'i,1f for pharyngeals; and h for
laryngeals. .

Affricates are sounds produced like stops except that the release of
the closure is slow, not sudden. As a result there is a period of time after
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the release of the closure during which the articulators are in close
approximation as in the fricatives. During this period friction results.
Affricates are normally limited to the dental/alveolar and the alveopalatal
regions, though bilabial and velar affricates do sometimes occur. The first
sounds in English chill and jail are voiceless and voiced alveopalatal
affricates, respectively. The former is usually indicated by the letter 1',
while the latter is variously represented as J or di or J. The voiceless
dental/alveolar affricate appears in German, as in the first sound in zehn
'ten'. It is usually represented as c or sometimes ts. The corresponding
voiced affricate is represented by the symbols dz or J. As we have seen,
affricates share the closure property of stops and the friction property of
fricatives. As such they exhibit a dual behavior. Many languages have
rules that require a nasal like n to agree in point of articulation with a
following stop. In such languages nasals are usually also required to agree
with following affricates. English provides an example in which affricates
pair up with fricatives as opposed to stops. The plural suffix has the shape
- i: after fricatives like s and z (buses, buzzes) and affricates I' and J
(churches ,judges). But after a voiceless stop like t it appears as -s (cats)
and as -z after a voiced stop like d (maids).

There is one major gap in the above description of the stops, frica­
tives, and affricates. In some languages it is necessary to determine
whether the tip of the tongue or the blade of the tongue serves as the
active articulator. Sounds produced with the tip of the tongue are called
apicals, and those produced with the blade of the tongue are termed
laminals. Although pure dentals are almost always apicals, alveolar and
a1veopalatal consonants may be produced with either the tip or the blade.
Here we shall mention only one case in which this distinction is important
(an additional example can be found in Chapter 4 in the discussion of the
Australian language Lardil). The retroflex consonants found in many
languages of India are apical alveopalatals-that is, the tip of the tongue is
curled up and back to contact or approximate the hard palate. The
a1veopalatal stops t Y and dY , on the other hand, are laminal sounds.
Retroflex consonants are often symbolized with a dot under the letters for
the corresponding dental/alveolar sounds.

Before proceeding to a discussion of the final two classes of conso­
nants, we can summarize what we have said so far about the articulation
of consonants in the table on page I7. The stops, affricates, and fricatives
are arranged in voiceless-voiced pairs.

This leaves just two classes of consonants, the liquids and the glides.
The liquids comprise the various kinds of I and r sounds. The I is called a
lateral because one or both sides of the tongue are lowered while the
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Pha- La-
Bila- Labio- Inter- Dentall Alveo- Retro- ryn- ryn-
bial dental dental alveolar palatal flex Velar Uvular geal geal

Stops p b \' t d P' d' ! 4 kg qg ,
Affricates '~c dz Cdz
Fricatives <1>8 f v eo s z S Z s "? x y x r 'h h
Nasals m I1J n n n u

midportion is raised, causing the air to flow out the sides of the mouth
instead of through the center of the oral cavity. Here again we do not
distinguish between dental and alveolar varieties, indicating both with the
letter I. The alveopalatallateral, as in Italian gli, is normally indicated by
the letter A, and the retroflexed lateral as [, The various kinds of r sounds
see~. to fall into three classes. In a trilled r the tip of the tongue is loosely
positioned near ,the teeth or alveolar ridge and is set into vibration by the
airflow. According to Ladefoged a tap r •'is formed by a single contraction
of the muscles such that one articulator is thrown against the other [1971,
p. 50]."' The well-known contrast between the trill of Spanish perro 'dog'
and the tap of pero 'but' illustrates these two varieties of r, Ladefoged
defines a flap r as "an articulation which usually involves the curling of
the IIp of the tongue up and back and then allowing it to hit the roof of the
mouth as it returns to a position behind the lower teeth [1971, p. 50-51],"
We indicate this sound by the symbol D. It occurs as the output of a rule
found in many American English dialects that flaps t and d intervocalically
after a stressed vowel: compare writer [rajD;lr] and rider [ra rjfrar].

Glides include thej (often symbolized as y) of yes and the W ofwel/.
These sounds are similar to the high vowels I and u , the essential differ­
ence being that the tongue is positioned closer to the roof of the mouth for
the glides than for the high vowels. For this reason the glides are some­
times called semi vowels. The j is often called a palatal glide since the
tongue approximates the palate during the articulation of this sound, while
w is often called a labiovelar glide because in addition to a high back
tongue position, the lips are rounded. A rounded version of the palatal
glide, symbolized as q, appears in French lui 'him' [Iqi]. It should be
pointed out that the laryngeals hand? are often classified as glides, but
more on phonological than purely phonetic grounds.

Many languages have consonants that involve other airstream mech­
anisms in addition to the simple expulsion of air from the lungs. One of
these is the glottalic airstream mechanism responsible for the two kinds of
glottalized consonants, These are the ejeclives, usually indicated by a
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raised comma above or after the letter for the corresponding nonglot­
talized consonant, and the implosives, often indicated by a right-falling
hook attached to the letter for the corresponding nonimplosive sound
(e.g., 6, 0, g'j. Ejectives are formed by tightly closing the glottis and then
raising the larynx in the throat. This has the effect of increasing the
pressure in the temporary air chamber created by the constrictions in the
oral cavity and at the glottis. When the oral closure is released, the
pressure in this temporary chamber is released, so that air flows out of the
mouth. Ejectives are found very commonly in Amerindian and Caucasian
languages, as well as in some African languages (e.g., Amharic). For
implosives, the glottis is loosely closed and the larynx is lowered. This
reduces the air pressure in the vocal tract relative to the outside air so that
air may enter the mouth upon release of the oral closure of the consonant.
Implosives can be found in many African languages (e.g., Shona).

The velaric airstream mechanism is involved in the production of the
clicks. This type of sound is made by raising the back of the tongue to
make contact with the soft palate. A closure is made at the lips, teeth, or
alveolar ridge, creating a temporary air chamber. The body of the tongue
is then moved backward and downward (the back of the tongue remaining
in contact with the soft palate), creating a vacuum in the temporary
chamber. When the closure in the front part of the mouth is released, air
flows into the mouth. Although clicks occur in many languages as interjec­
tions (as in the English expression written either tut-tut or tsk-tsk), they
occur as members of the ordinary system of speech sounds only in the
Khoisan languages of South Africa and in some of the neighboring Bantu
languages.

Traditionally, certain phonetic features of consonants are viewed as
being superimposed on the primary articulation defined by the place and
manner of articulation features just discussed. These are usually referred
to as secondary articulations. One of these is labialization or rounding,
formed by rounding and protruding the lips, the same gesture that is
utilized in round vowels. This configuration can be superimposed on all
consonants (including labials) to produce phonetic contrasts. Thus, in the
West African language Nupe (Hyman 1970) there are contrasts like
eig>«: 'hand' versus e:ga: 'stranger' and tra 'to trim' versus fa 'to tell'.
Historically and sometimes synchronically, the labialized consonants often
result from an assimilation of the rounding of an adjacent vowel. Hyman
in fact argues for precisely this analysis in Nupe.

There are a number of secondary articulations implemented by the
position of the body of the tongue. In labial consonants the tongue is not
at all involved in the primary articulation and hence is free to assume

various positions. Similarly, in the production of dentals, alveolars, and
alveopalatals only the tip or the blade of the tongue is utilized for the

rimary articulation, leaving the rest of the tongue free. For these frontal
~nsonants the body of the tongue can assume different positions that
"color" the consonant.

The most common of these secondary articulations produced by the
body of the tongue is palatalization, which involves raising the body of the
tongue to a high front position that approximates the point it assumes in
the articulation of the vowel i. This tongue configuration can then be
superimposed on the primary articulation of a labial, dental, alveolar, or
alveopalatal consonant. In many of the Slavic languages there is a sig­
nificant contrast between palatalized and nonpalatalized consonants. In
Russian we find minimal pairs like brat' 'to take' versus brat 'brother';
krof' 'blood' versus krof 'roof', where C indicates the palatalized con­
sonant.

Similarly, the body of the tongue can assume a high back attitude,
creating the possibility of velarization, which is often, but not always,
accompanied by labialization. In English the "c1ear" I of leaf is phoneti­
cally opposed to the "dark" (velarized) I offeel. The so-called emphatic
consonants of the Semitic languages like Arabic involve the secondary
articulation of pharyngealizalion in which the root of the tongue is re­
tracted toward the back of the pharynx. Thus, in Egyptian Arabic we find
minimal pairs like the following, where the dot under a letter stands for
pharyngealization: seef 'summer' versus seef 'sword'; damm 'to annex'
versus damm 'blood'; tiin 'clay' versus ti:n 'figs'.

Certain phonetic features-the so-called prosodic features of length.
stress, and pitch-are isolated into a special category because they be­
have differently than the other phonetic features in a number of ways.
First, they often have a domain of realization that is larger than the
individual speech sound or segment, especially in the case of stress and
pitch. This domain is most often the syllable, but in many cases it includes
larger pieces of the utterance. Second, many languages have principles
that state something like: There is only one long, or stressed, or high
toned, vowel per word. One never finds rules that state there may be only
one dental. or voiceless, sound per word. For a general discussion of
prosodic features the reader is referred to Lehiste (1970). In what follows
we shall give a brief discussion of the contrastive role that each of the
prosodic features can play.

Length refers to the duration of a sound. In many languages there is a
linguistic contrast between long and short vowels. Long vowels are repre­
sented by a colon (V:), a macron (\I), or as doubled or geminated (VV).
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Short vowels are either unmarked or indicated by the breve (\f). In Czech
there is a vowel length contrast as shown by the following pairs: mi: ti 'to
wash' versus miti: "washing'; ca:r 'rag, shred' versus car 'tsar'; dra.:ha
'road' versus draha: 'dear one (fem.)'.

A significant number of languages make a distinction in consonant
length. For example, in Italian there are minimal pairs like fato 'fate'
versus fatto 'done'. Here the long t of fatto actually spans two
syllables-that is, the syllable break comes within the long t. As a result of
this there is also a phonetic difference in the length of the preceding
vowels. In fato the a is long, while in fatto it is short. Thus, we have
phonetic transcriptions like [fa: -to] versus [fat-to], where the bar indi­
cates the syllable break. This associated difference in vowel length is
actually quite natural. In many languages vowels are long when they
terminate the syllable (so-called open syllables) and short when the sylla­
ble ends in a consonant (closed syllables). Some additional examples from
Italian are: casa 'house' versus cassa 'box'; caro 'dear' versus carro
'cart'; nona 'ninth' versus nonno 'grandfather'.

The precise phonetic realization of stress has not been adequately
characterized. We will content ourselves with the vague definition of
stress being an added component of emphasis or energy, leaving unspec­
ified the manner in which this extra energy is produced. In many lan­
guages a stressed vowel (actually a stressed syllable) is longer in duration
and has a higher pitch than an unstressed vowel. Furthermore, some
languages such as English make significant contrasts in the degree of
stress. For instance, compare the phrases the White House (where the
President lives) with the white house (a house painted white). In both
phrases the article the is unstressed, while the noun and adjective are
stressed. But there is still a difference. In the White House the adjective
has a stronger stress than the noun, while in the white house the stress on
the noun is stronger than the stress on the adjective. Thus, in English
there is a contrast between unstressed versus primary stress versus sec­
ondary stress.

All languages use pitch (the rate of vibration of the vocal cords) for
contrastive purposes. Many languages (so-called intonation languages)
use pitch differences to differentiate syntactic types such as questions,
statements, commands. Thus, in English if He came is spoken with a
rising intonation, it is normally interpreted as a question; when uttered as
a statement or report, it has a falling contour. Many other languages
(so-called tone languages) employ pitch differences to distinguish indi­
vidual lexical items regardless of the syntactic context (such as, statement
versus question) in which they are placed. For example, in Thai there are

three level tones-s-high (V): mid (unmarked), an~ low (V), and. two con­
tOUr tones-a rising tone (V) and a falhng tone (V). Some minimal pairs

follow.

High Mid Low Rising Falling

mi: no: nil: nil: no:

'aunt' 'filed' 'a nickname 'thick' 'face'

k"": khO: khiJ: kbii .- khii:

'trade' 'eaves' 'ginger 'leg' 'me

Finally, it should be pointed out that many regularities in phonologi­
cal structure depend on two separate partitionings of the entire set of
speech sounds. One of these is consonant versus vowel. Consonant will be
understood to refer to any sound that is not a vowel, in particular both the
oral (y and w] and laryngeal (? and h) glides, as well as nasals, liquids,
stops, and so on. The second partition is into sonorant versus obstruent.
Sonorants comprise the vowels, liquids, nasals, and glides, while
obstruent refers to the remaining sounds: stops, fricatives, and affricates.
There are no truly satisfactory articulatory or acoustic definitions for the
bases of these two different partitions. Nevertheless, they are crucial for
the description of the phonological structure of practically every lan­
guage.

After this brief survey of the major types of speech sounds we must
briefly raise the question of how sounds are to be represented in the
grammar for purposes of phonology. (For a more extensive treatment of
this and related matters, see Chapter 7.) We assume that at the level of
phonetic representation-the output of the phonological component of the
grammar-sounds are represented as complexes of the various phonetic
properties or features that define each sound type and distinguish it from
all others. Each such feature is assumed to be defined in both articulatory
and acoustic terms. The articulatory definition can be conceived of as the
instructions the brain sends to the vocal apparatus to perform certain
movements and gestures, while the acoustic definition can be thought of
as information the brain looks for in order to identify a particular segment
of the sound wave as an instance of a particular type of speech sound.
From this point of view such symbols as p, b. m. and t are abbreviations
for the complexes of phonetic properties (so-called feature matrixes) that
define the sound. For example, the feature matrixes that the above sym­
bols abbreviate might look something like the following.



It is these feature matrixes that actually appear in phonetic repre­
sentations. Such letters asp, b ,and m never really appear in the grammar to
represent sounds. They are just abbreviations for feature matrixes, used in
articles and books about the grammar.

A major tenet of generative phonology has been that speech sounds
are to be represented as complexes of phonetic properties in the lexicon
and at all stages of the derivation of the utterance from the underlying
representation to the phonetic representation. There are two main reasons
for this position. First, phonological rules characteristically refer to cer­
tain restricted sets of sounds. For example, sets like [p, t, k], [rn, n,]1, g],
and [i, e, Ii] are classes of sounds that appear in rule after rule; sets like [e ,
x, n], [?, r , f, w], or [a, s , b] are rarely (if ever) found in any rules in any
language. If sounds are represented as complexes of properties, certain
sets will be relatively simple to specify, while other sets will be relatively
more complicated. Which sets turn out to be simple or complex depends,
of course, on what properties we decide to define sounds in terms of in the
lexicon. It happens that the classes of sounds that tend to occur in rule
after rule-the so-called natural classes-are just those that require rela­
tively little information to characterize if the sounds are represented in
phonetic terms. Thus, the class [p, t, k] can be uniquely characterized as
the set of sounds possessing the phonetic properties [voiceless, stop]. The
set [rn, n, ]1, g] is the set of all sounds having the properties [nasal,
consonant], [i, e. a] is the set of sounds characterized by the phonetic
properties [vowel, front]. On the other hand, sets like [e , x , n], which
rarely (if ever) occur in any phonological rule, are relatively difficult to
specify if properties used to define sounds are phonetic properties. Thus,
the natural groupings of sounds needed to state generalizations about the
phonological structure of language are to a large extent provided by the
properties which are required anyway to define the articulatory and
acoustic realizations of the sounds. In order to capture this fundamental
fact about the nature of language, generative phonologists have chosen to
represent sounds at all levels of the grammar as complexes of phonetic
properties.

Turning briefly now to phonological rules, these are operations on

t [ngs of sounds represented as feature complexes that have the effect of
s n if h b .changing one sound into another sound. Thus, I we want to c ange Into

we must change the feature matrix of b so that the feature oral IS
m , I' Ireplaced by the feature nasal. To take another examp e , In many an-

uages the class of voiced obstruents that Includes the sounds [b, d, g, v , Z

~ ..] is changed into the corresponding voiceless obstruents. The rule
rforming this operation would say [voiced] ----> [voiceless],

~ .
One further point should be made here. Many of the phonetic proper-

ties refer to a single phonetic dimension. For example. oral versus nasal
can be thought of as two points along the dimension defined by the

osition of the velum. Round versus unround can be seen as two points
~ong the dimension corresponding to the configuration of the lips. For
most such dimensions only two points are selected by language to form a
significant contrast in sounds. For instance, many languages (such as
French) make a contrast between whether a vowel is oral or nasal. But no
language presently known makes an underlying contrast b~tween three
degrees of nasality: fully nasal. partially nasal, and oral. Similarly, lan­
guages such as French make a distinction between whether a vowel IS

round (like tune [liin]) or nonround (like ligne [lijrj). But so far as IS

known, no language makes a contrast between three degrees of rounding.
For this reason generative phonologists have taken the position that most
of the phonetic dimensions are to be represented by the same feature
name with two values. Thus. on this view, the difference between an oral
and a nasal vowel will be that the former is [-nasal] and the latter
[+nasal]. The difference between ii and i is that the former is [+round]
while the latter is [-round]. Voiced sounds are l+voice]; voiceless are
[-voice]. Most phonetic dimensions can thus be represented in this
binary fashion. Vowel height and place of articulation in consonants seem
to involve more than two points along a single dimension, but some
phonologists have claimed that this dimension is to be broken down into
several smaller dimensions, each of which is binary. We return to this
matter briefly in Chapter 7.
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p

bilabial
stop
voiceless
oral

b

bilabial
stop
voiced
oral

m

bilabial
stop
voiced
nasal

dental
stop
voiceless
oral

#
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