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4 Units of Speech

44 Idehtifying the units of speech

In describing language we need ‘to refer to units of language. The fundamental
reason for this is not-just that it is traditional and convenient to-refer to sounds and
words and syllables and other such elements; it is thar language itself depends on
discrete and finite options. The: point is-a general one, not limited. to phonclogy.
Human beings can, for example, distinguish a vast number of colours, and

frequently do. make very fine distinctions when matching. paints pr dyes. Indeed,

colotir'is a continuum (or in our usual experience of it, at least three intersecting
<cuntinua, technically referred to as hue, saruration and brightness). Thése continua

are infinitely divisible down to the limits of our perception, yet English represents:

only limited choices: a handful of colour terms; a few “adjectives that can be
combined with them (as in “bright red, ‘deep blue’) and thie general devices of
English grammar-that allow for relative judgments {as in 'this dress is a darker red
than that one” or *this is not very blue at all, moteia grey’). Of course other languages
have-other words and other mechanisms, and they-may divide the continua in quite
different ways, but ini principle they will all usé timited options.

The point applies fully to speech and hearing: Pirch height is a continuum along
which we can and do make fine distinctions (as in rmusi¢, where we hear small
variations as- sharp 6r flac notes} but our linguistic systems -exploit ‘simple and
relative contrasts; such as ‘high* versus “low’, or- ‘high’ versas ‘mid’versus “low’
(Halliday 1970, p. 6). Vowels likewise (section. 3.4 above) fall withit a-space that
can be véry finely subdivided, vetr most languages:explait rather few contrasts-with
often.no more than half a dozen coritrasting vowel qualities.

Thus units point to the systemic nature of language. Wherever a finite numbes-of
elements forms a set of contrasting options; we may speak of a system (or a
subsystem within a larger system). But the term also points to structuring, or linear
arrangement, for a unit characteristically. belongs to a particular level of linguistic
organization. On one phonological level we may speak of speech sounds as 1inits, o
another level we may recognize syllables as units and on yet another, phonological
‘words or phrases. On one level, the English word conduct is a sequence of seven
sounds {which happen to be reasoriably well indicated by the seven letters of the
written- form}, on another level it is a sequénce of two syllables, on another it isa

single unit, a word, _

These units. are not ends in themselves but are justified by their - descriptive
validicy. If we want to explain patterns of English stress, for exampli, we must
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94 Units of Speéch

recognize syllables ‘as. relevant units. Stress is a relative: property and ‘it muse be
defined over syllables ~ we hear a syllable as stressed because it stands our against
something which couits as unstressed. In other: words, a syllable is not stressed or
unstressed. in absolute terms, but is more stressed or less stressed than a neighbour-
ing syllable or some other point of reference. Hence when we say,.as part of the
description of English, that English words such as conduct, isert'and produce edch
have two patterns of stress {one signalling a verb, the other a noun) we need to refer
not to properties of sounds but to telative values of syllables.

Moreover, the validity of units such as. syllables can frequently ‘be _justified by
appeal to the behaviour and judgments of native speakers of a language. English
speakers, for example, can normally say how many syllables a word has, and make
implicit use-of this sense of syllabic structnze when they construct verse or put words
to a tune.

The units of 2 laiiguage are thus determined in relation to the system and structure
of thar particular langitage, although it is reasonable to assume thar most langnages
“will have comparable elements. {such as sounds. and syllables). But even if we can
establish whiat the units of a language are, a further challenge arises when we try to
determiine the boundaries of those unirs — when we'try to segmennt conpected speech
into achain of sounds or syllables. In chapter 3 we assumed that disctete souad units
could indeed be identified in-any language {section 3.1}, but we could not entirely
avoid certain difficuities. It was apparent, for example, in the discussion of long
vowels and diphthongs {section 3.5} that die distinction between a single segment
and a succession of two segments was by no means:straightforward,

Readers may have accepted fairly readily the assumption that speech consists.of 2
sequence of individual uriits — perhaps oo readily, and probably because 6f our
alphabetic writing system, rather than because of any persuasion about the natureof
spoken language. The custom of using sequences. of diserete letters to write a
language such as English does offer an immediate analogy foi the segmentation of
speech, and the ¢onventional spelling of, say, conduct may make- it seemn.obvious
that the word consists of seven segmental sounds. But familiarity with alphabeftic
writing can be highly misleading, for the parallel betiveen wtiting and speech is not
exact. There are obvious examples-in English spelling, where ‘éilent’ letters {as in
psalm or knight} and “digraphs® (rwoletters fora single sound, e.g. th, sh) complicate
the relationship between letters and sounds. Moreover, although writren English is
4 conventionally organized into various units (by spaces between wards, punctuation
E marks between clauses or sentences, eic.), the units of written: English do not
necessarily match those of spoken English. There is; for instancé, no regulard
indication of syllables in-written English: Even when words are hyphenated at the’
erids of linés the hyphenis often do not not coincide with the boundaries of spoken
syllables. Even more importantly, the organization of speech is in prineiple
independent of orthography: languages without regular writtén fortn still have
phonological system and structure, and persons who cannot read or write still use
organized speech. It may well be true that knowledge of a writing system facilitaces a
.cerfain analytical awareness of segments and structure, but the absence - of written
-expression does not rob spoken language of its systematic nature {Halliday 1985h,
especially ch. 7). o '

The experience of reciting and listing letters of an alphabet encourages the notion
that segmental sounds have an independent existence, and literate speakers therefore
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Units of Speech 95

end to overlook the analytical procéss that is involved in segmentation and even to
-assume that individual letters prove the existence of individual sounds. Buc thete are

wéﬂ-estab]is_hcd nenalphabeti¢ writifig systems, such as ‘the Chinese character

sysfcrn and the Japanese H fragana and Katakana syllabaries, in which symbols stand
forentire syllables foreven words}, and this is sufficientevidence that orthography is
not bound to represent discréte sourids. Morcover, conventional spelling too casily
persuades us to ignore the continuous nature of speech. Thus the natural transition
‘between-an [n] and a [2] in words such as frenzy and bronze could easily be taken as
the cansonant [d], biie i¢ is unilikely to-he perceived as-such-by English.speakers who
are aware of the spelling; on the other hand, the'[d} in, say, friends or fronds may be
no more pforminent than the transition in frenzy and bronze but will in this case be
counted as a fully fledged consonant.

Realizing that speech and writing are’ different kinds or modes .of expressioii,
linguists have tried to establish phonetic segments from within the data of spéech
itself. This has not proved easy. Noimal. articulation dees not-consist of a series of
discrete actions, each neatly separatéd from its neighbours. Acoustic. récords of
speech as. energy, -obtained via a micraphone, and artievlatory records of the kind
obtained by ciné X-ray film do net reveal tidily demarcared segments of speech;
rather, they shew a more or less continuous flow with various peaks and trovghs of
ehergy or movement., Whien listeners auditorily process this-acoustic signal as speech,
they are.capable of Anterpreting it as a string ‘of individually identifiable segments.
Yet it is by no medns obvious. from. an examination of this -signal {and the
articulatory activity which produces it} how the flow can ‘be readily converted into
series of separate segments. We shall keep returning to this puzze throughout this
chapter, for ‘the status of the segment as a unit has been .questioned by some
theorists. In the remainder of this section we shall be concerned particularly with
ways in which phoneticians have tried to justify segmentation.

Even in investigations of articulation and perception it is impossible to igriore the

uniits of speech. Qf course, one could simply make measurements {of airflow rares or
tonglie movement or sound intensity) withoue any reference to units, but that would
hardly constitute phonetics.. In Practice, phoneticians want to measure such things as
tohgue, position in the production of certdin kinds of vowels . or consonants, or
-pressure variations during cjective stops. In so doing, phoneticiaris presuppose not
only that there are indeed vowels and consonants of vatious kinds, bur also-that it is
possible to tell where cach segment hegins and ends in the chain of speech. A simple
working assumption'is that, despite the continuous nature of speech, any sound can
be identified as 4 stable scate of the articulatory mechanism. This stable stage is
-assumed to include all the. articulatory settings: that best characterize the sovind n
quiestion, and is referred to by ph‘oneticia,ns; as a TARGET:

Now some soutids, such as vowels, approximants and fricatives, can be fairly
readily produced in isolation and prolonged indéfinirely, subjéct to available -air

supply. For these sounds it does make. sense to- speak of a genuinely stable

targéss— at least pofentially, for the stable target will dor hecessarily be observable
in running speech. Sounds such asstops, flaps, raps and trills, on the.other hand, are
inherently dynamiic or.transient in their articulation (section 3.9 above), and can be
identified only by notional targets that. relate to characterisiic articulatory proper-
ties: Déspite this limitation, the concept of target remains important in phonetics-and
it is commonly used to justify canortical segments. Thus [k], for example, is-said to

EX. 1025
APPLE INC. / Page 5 of 33


EPPSL
Sticky Note
None set by EPPSL

EPPSL
Sticky Note
MigrationNone set by EPPSL

EPPSL
Sticky Note
Unmarked set by EPPSL


96 Units of Speech

represent a voiceless velar plosive without aspxranon and with nentral lip position.
“This canonieal. definition may be convenient in an inventory of phonetic symbols
and may also serve as a useful point of reference in studies of how-velar plosives are
actually articulated by .speakers. It is none the less an idealization abstracted out of
running-speech, where the features of [k} — in¢luding even its-voicelessness and point
of articulation — may well vary considerably. However handy the concept of target
may be, it remains importantsot to thirik of speech as-a scries of static targets linked
by simiple articulatory movements. If it has to be said that targets are rarely fully
realized or are substantially modified in'nornial speech; then we must:admit that the
concept .of target points beyond ‘itself to assumptions about the organization. of
speech. '

Besides making working -assumptions, phoneticians have also tried to build
analyses on the observable properties of the flow of speech. Since this flow dogs
reveal some peaks of actjvity or prominence, it is theoretically possible to define
units such as syllables and segments-in_terms of these peaks. A common approach
proposes that a2 major peak of prominence represents the NUcLEUS of a syllable and
that this niicleus will usually be a vowel or vowel-like segtment; consonants will
generally oceur 48 MARGINS to these pedls, either ag OMSET or as Coba. Ofher terms
used in this kind of approach mclade cresT, with adjacent stores (jakebson and
Hallé 1958, p: 21}, or pEax, with adjacent TRoUGHS (Jones 1960; pp. SSEL). Authors
using these terms. concede that it is ofsen difficulr to locate the boundaries of
segments and syllables on this basis; bur, in a.metaphor of Jespersen’s (1922), one
would net necessarily deny the existence of two -adjacent hills simply because one
cannot-determine how mich of the intervening valley belongs to either of them.

In general, there is no one physical variable which points unambiguously to
segmental structure. Thus Stetson’s contention that every syllable is initiated by a
pulse of chest muscle activity — and that a syliable could therefore be defined by this
criterion — was'not substantiated by investigation of the muscles themselves (Stetson
1951, Ladefoged 1967 and section 2.5 above). _

Peaks of acoustic enérgy or of articulatory constriction are important.in speech
o;ga_nizziti_'on. but again de not offer absolute criteria. ‘As a tule, a peak of energy is
likely o be identified as the nucleus of a syllable, and a wrough of energy as the
margin; while a pedk (or tréugh) of constriction or stricture in the supraglottal tract
is likely to be identified as the céntré of a segment. In words such as foi, #p-top,
potdato, acostic energy will be high ar each vowel and sharply reduced during
consonant articulation, supporting the impression of clear syllabic structure. At the
same time, the degrée of articulatory constriction which creates this variation in
energy will obviously be highest during the consonants (which: are all plosives,
involving complete stoppage) and lowest during each vowel. Each segment can
therefore be associared with-a peak or trough of constriction (Pike 1943, pp. 107f£.).
Nevertheless, there are- instances where these criteria fail to proclucc the results
expected by a native speaker. A word such as gorilla, for example, does not display
the.clear peaks and troughs that can be observed in potato. Apart from-its initial
consonant, the word gorillz contains only vocalic and vowel-like {approximant)
sounds. Tt shows 4 relatively even acoustic output and little variation in the degree of
constriction. More seriously still, a word like extra, with a cluster of medial
consonants pronounced as {kstr], displays reduced constriction between the [k] and
the. ft]. It might be expected that the peak of energy ar this point, relative to the
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Units of Speech. 97

adjacent plosives, would count as a syllabic nucleus. But lI‘ is. clear that English
speakers count extra.as a two-syllable word, rot three; within English, the peak of
‘energy-at this point does éountas. a segment [s] but #ot as a syllable peik.
Another strategy of description fesorts to $oNORITY, The term refers to energy.
relative;to effort,-or moré informally to the ‘cartying power’ of a sound. A sonorous

it, and souinds can therefore be ranked according to their degree of sonority. The
vowel in hawk is more sonorous than the vowel ig Book, which is. in turn more
sonorous than a consonant.such. as, / or r. We can say in general that the points of
greatest sofiority in an utterarce will be interpreted-as syllable peaks. Burthe concept:
is dgain not entirely satisfactory. To- the extent that it remains a measurable
property, derivable fram the speech signal, it falis foni.of the.same difficulties raised
by the medial peak in a-word such as extra; to che éxtent that it is redefined in more
impressiotiistic terms it merely raises the question of the criteria that language users
actually employ in judging segments and syllables, '

It must be: ¢lear at least that language users who percéivé an utterance to have a
certain number of syllables or segments are doing more than processing physical
data in a purely mechanical fashion, and the customary. use of the terin PROMINENCE
indicates that various factors, are integrated within a linguistic system. Thus
sonorous sounds. can be made less prominent — and NORSONOrous sounds mote
prominent - by variations in duration, pitch or loudness, for example. Moreover,
native speakers of a'language operate within the system of that language — so that,
for example, an English speaker’s perception of extra neyes takes the medial [s] to be
sufficiently. ‘prominent’ to counr as a syllabic peak: For reasons such as these, some
phoneticians have abandoned the notion of the §yllable altogether. {Heffner 1964,
Kohler 1966). '

It must indeed be recognized that seginentation cannot be based on the speech
signal alone but must be fesponisive to the systematic organization of the language as
a whole. Our.ultimare assurance that the English word extra has only two syllables
or that gorilla has three is the fact that native speakers perceive these words in just
that ‘way. Although much of this complex andabstract process ‘of native speaker
perception remains peorly understood, we-aré riot thereby aobliged to resort to
impressionistic spéculation about syllables and-segments. English speakers-demons-
trate the reality of syllabic structure by the way they count the syllables in a line of
verse, for example; and they show that they cad respond fo segmental compositionh
by their assessment of thyme and-alliteration, which depend on shared segments or
groups of segments (mat, bat, fat, etc. or mat, mop, mird, etc:).- Ultimarely it is this
kind of analytical insight — ratier than mere inspection of physical récords of peaks
of energy and stricture — that justifies breaking such words into three segments.

It doés not follow from this:that all uttérances in all langnages can be unambi-
guously segmented; nor that. the location of boundaries, between units is easily
agreed. Given the continuous nature of speech and:the overlap between successive
artiulatory events, it is usually easier to say how many segments-ar syllahles:an
utterance has than to-determine where exactly each unit begins and ends. Even in a

simple case siich as door, the transition from the [d] to the following vowel requires
an articulatory movement of the tongne away from the tooth ridge, 2 movement
which is simultaneonsly the -end of the [d] and the beginning of the vewel.
Comparablé.difficulties-arise in determining syllable boundaries where, forexample,

sound is one with high output relative to the articulatory effort required to produce-
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98 Units of Speech

miedral consonants in words such as falling and sugar may be considered io belong
both te the preceding syllable.and to the followmg Language users may or may not
impose a-sharp boundary, 2nd’'may locate the boundary differently depending on the
ariteria to which they give priority. Thus when-articulating the word falling slowly,
asin shouting or singing, speakers may divide it as fa-iling, but when conisidering the
grammatical structure, they may break it into fall + iug.

Our discussion so far has been almost entirely i teims:of segments and syllables,
reflecting the attention paid to these particular units in the literature, but other units
are of importance in analysing speech. Larger units may be associated with patterns
of stress, rhythm or infonation. The térm PHONOLOGICAL WORD friay apply not cnly {o
clcmcnts thar also happén to be words in a ' grammatical or orthographical sense but
more generally to closely knit clusters of syllables such as an apple, at home, doesn’t
ot shouldn’t have. Terms such ds BREATH GReUP and PaUSE GROUP may réfer to the
‘chunks’ into-which we divide speech by pausing or taking a new- breath; and TonE
GROUP common]y refers to a unit defined within the intonational system (see further
chapter 8 below),

In summary; segmentation and structural organization are crucial notions. in
phonological analysis but are not recoverable from. orthographic practice -or
instrumental records of speech alone. Peaks (or troughs) of energy or stricture tend
1o be identifed as the centrat points of units such as segments and syllables but are
not absolute criteria in phoriological analysis. The determination of phonologcal
units — and in particadar the location of boundaries between units — requires vefe-
rence to the phonological system as a whole.

4.2 Complex articulations

Segmentation of the: speech chain and identification of individual sounds is
complicated by the way in which many languages use sounds inveolving combina-
tions of articulatory values. Thus, for exaniple, while oral airflow is ‘the normal
prerequisite for-a vowel, cerrain:vowels in some languages may have nasal air flow as
well (section 3.4}, These vowels are normally termed NaSALIZED, suggesting that the
nasalization is a secondary .ot superimposed .atticulation. There are ‘also sounds
whichi use two _places of articulation 51mu1taneously, a common example being the
[w} heard in English twin or wet, an approximant with narrowing at-both lips and
velum.

Phioneticians tommonly make a distinction between, so-called SECONDARY. ARTICULA-
Tions {such as vowel nasalization) and other forms of complex articulation involving
more than one place of articulatory activity in the vocal tract. Pike {1943), for
example, defines secondary articulations as those associated with constrictions
ranking lower than main articulations. But it is sometimes a matrer of debate

. whether one articulator is subsidiary to another. Recognizing this, Ladefoged (1971)
suggested. thar secondary articulation could include other complex articulations if
we arbitrarily assigned primary ranking to the stricture closest 1o the glottis.

Neither Pike ndr Eadefoged deals satisfaciorily ‘with' the: dimension of time.
Secondaty articutations and other complex articulations may both shew either
simultafiéons compenents or transitional -modifications, and this further blurs the
distinction between them. As there seems to be no adequate basis for a rigorous
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Units of_Sp‘ee_ch 99

distinction berween secondary and complex articillations, they are tredted here as.a
single category undet the heading of comprex ARTICULATIONS, which. is the more
‘gerieral and potentially. léss misleading term. We recogmze two iypes of complex
areiculation: SIMULTANEGUS (separate but co-occarring articulatery activities which
result in the production of a sound-identifiable as a single segment) and TRANSITIONAL
{separite.and suecessive articulatory activities which together can be identified as a
single segmient).

Thefe are special symbals for some complex articulations: but in most instances
either a-digraph (composed of rwo appropriate symbols) or a diacritic is:used. The
digraph may if necessary be distinguished from a sequence-of two segments by the
use of a linking line above it, e.g. [€] in English chap. of much versus [¢f] in har-shop
or hot-shot. Diacritics for simultaneous complex arficulations are placed on, above,
or below the main symbol, as in [4] for a nasalized [a]. Transitional complex
articulations may use eitfier a superscript of a drgraph where the choicg can reflect
the relative prominence of one or other aspect of the complex articulation, as in [t7]
or [B].

4.3 Nasalization

We have already noted that vowels can be nasalized by loweting the velum to allow
air to flow through the nasal cavityas-well as through the oral cavity (section 3.4
above) This is SIMULTANEGUS NASALIZATION. It is also possnble to nasalize corisonants
such as approximants and fricatives but this seems to happen only as.a response to
context:.for instance, a [w) standmg between two nasalized vowels in the west
African langnage: Yoruba will normally be nasalized because the nasalization is
continued rhrough trom orie vowel to the next. Nasalization may often spread across.
several segments il cotoparable nonsignificant ways: in-English, for example; a word
such as channel may be pronounced with nasalization of both the vowel preceding
[n] and the lateral following [n], We iridicate nasalization with the diacritic keown
as a tilde, thos: [4], [GQ], [W].

MNasalization may be described as “inherent’ when speakers do not exert strong
conitrol over the raising of the velum, allowing nasalization ro become an “uninten-
ded’ characteristic of all their vowels, even when not adjacent to nasal consonarits.
Nasalization may also be a general property of speech, for reasons of individual
articulatory habit, dialect type, or pathologlcal condition such a cleft palate. Such
nasalization is often described as ‘pervasive’.

In PRENASALIZATION, -a component- of nasal articulation oeeurs béfore, or in the
initial ‘part of, the bas1c articulation of a segment. Most commonly this. applies to
stops, which can have nasal outpur during the initial part of the occlusion phase.
Fijian b and d; for examp]c, are prenasalized and may be represented in. phonetic
transcription as [fib] or [¥B] and [fd] or ["d].

POSTNASALIZATION is’ the sequential. reverse of prenasalization, with transitional
nasal coupling at the-end of the basic artieulation. The central Australian language
Aranda, for exaniple, has stops-thar may be represented as [pm] or [p™}, [m] of {t"];
and $0-on.

Note that the:standard terminology is somewhat- confusing. Nasal consonants
(section 3.9 above) might be thought of as nasalized stops, singe they have nasal
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100 Units of Speeck

aitflow accompanying the articulation of a stop; but it is not usual to déscribe them
in this way and the reader.should bé aware of the customary disfinction between
nasal -.consonants {i.e. nasal stops such as [m] and [n]) 4nd nasalized spunds
(especially vowels but also fricatives and. approximants). Nevertheless, in stops.
which are iraditionally described as ‘prenasalized’ and ‘postnasalized’, the so-called.
nasalization is in fact a brief nasal stop.

4.4 Labialization

Labialization is the addition of lip rounding or lip protrasion to any sound which is
normally articulated with_ the lips in a neutral or spread position.. Labialization
maodifies the basic articulation by extendin the lerigth of the vocal tract and altering
its cross-section,

[e SIMULTAMEOUS LABIALIZATION, rounding or protrusioh acours durmg the basic,
articulation. In English (as:in most languages) che lip setting of vowels is likely to be
maintained through adjacent consonants, particularly where a consenant stands:
between two identical vowels. Thus the name Lufu, for example, may be pro-
nounced with lip roundmg persisting through the second [1] sound. This simulta-
neous labialization is marked by a subseripr [wl, asin {l]

In TRANSITIONAL LaBIALIZATION; the rounding of protrusion is most evident at the
end of the main articulation as a part of the transition to the riext segment. Not
uncommonly, velar stops may have distinctive labialization of this kind, often'shown
by spellings such as ke or gu. The phonenc represenrdtion i with a superscript, e.g.

(k*]..

4.5 Palatalization

Palatalization involves raising the tip-and blade of the tongue to.a high front pesition
close to:the anterior part of the hard palate region, as for an [i] vaivel.

In SIMULTANEOUS PALATALIZATION, the modification to tongue position occurs at the:
same:time as the other artlculatory gestures of the segment. An alveolar lateral, for
example, can be produced with the body of the tongue {behind the lateral’ stoppage)
raised toward the [i] vowel. positon: This yields what is oftén described as a ‘clear: 1%
as opposed to the ‘dark I with the body-of the tangue’lower and further back, as for
an’ [u] vowel. The difference may be-heard in comparing the standard German and
English pronunciations of narhes such as' Helwiiz and Wilhebn, in which the ™
sounds will normally be clear in German but daik in English.

Other sounds that can be palatalized in this way include [n] and [r]; some sounds;
siich as (k] and [g], cannot have simultaneous palatalization bacause of the- requisite
tongue position, We.represent simultanesus palatalization by a subseript [j], as'in [1].

i

I TRANSITIONAL PALATALIZATION, ‘the constriction of the basic articulation is
released thiough a palatdl approximation of the tongue tip and blade; as part of the
transition to the riext ségment. In the'articulation of stops, the approximation may
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sometimes be $0 closé that it causes a degree of aitstream tutbulence {and hence
affrication) in thé release. It isprobably more common than simultaneous palataliza-

‘tion and occuis with a wide variety of consondnts in Slavoric langnages such as
Russian and Polish. The phonetic representation of, for example, Russian or Polish
palatalized {t] is [¢)].

4.6 Velarization and pharyngealization

Velarization and pharyngealization involve moving the tongue body 4and root from
their neutral vocal tract position towards the positions for the vowels'[u] and [0l
Since the tongne body posture is adjusted, these-articulations always occir simalta-
neously'with the basie articulatory gesture. The so-called ‘dagk I’ referred to above in
contrast with {simultaneously palatalized) ‘élear I’ is velarized to-some extent, In
Arabic, the so-called ‘emphatic’ consonants are either velarized or pharyngealized.
There appeai to be no languages which employ both velarization and pharyngealiza-
tion. Ladefoged {1971} uses superscript vowels to.distinguish between them (e.g. [I7]
versus. [I°]). A miore common practice, followed here, is to place a-tilde through the
main-symbol as a general marker fot either of the rwo complex. articulations, é.g.

[+1.

4.7 -Affrication

There is almost alwaiys some degree of air turbulence {and hence friction} at the’
release of a stop. Thisis norrhally of such short duration that it counts as part of the,
release burst of the stop. irself. But when the release is strongly frictional and is
extended in duratios, it can be identified as a separate: fricative phase of the.
articulation. A single complex segment of this kind, in which the articulators release :
an occlusion through a controfled fricative phase, is' known as an AFFRICATE or i
AIFRICATIVE, The constriction- of the fricative phase may be central, grooved,. or
lateral (séction 3.10 above), o ' _

We can distinguish two kinds of affricate, aecotding to-the strength-and.duration i
of the fricrional. release. We use the term AFFRICATED STOP for the wealar kind, and :
reserve the term arFRICATE for the stronger version. In London English, the [t] of ¢.g.
ten or time may be heavily aspirated to the point of affricition {Gimson 1980, B-
160). The plicnetic répresentation of this. affricated stop is [f*], This can be
distinguished fron 2 true AFFRICATE, such as the [is] of German zebn ar zwei,

4.8 Double articulation

Two stop articulations can be made simultaneously, creating a double stop. The-
most widely quoted instances are the labial and velar stops {sometimes. called
labio-velars) of west African languages such. as Yoruba and Ewe, which: can be
represented as [kp)-and [gh). Note that these ate true double stops, with simulta-
neous occlusion, not sequences as in English crackpot or ragbag.-Other places of
articulation can be combined, and while Ladefoged {1971) suggests that one of the
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two closures must always be labidl, there seems o be.no physiological basis for sich
a restriction. We include ag donble stops various stops with simultaneous glorral
closure, such as [t1?] or (k7). In some varieties of English, speakers tend.to produce
syllable-final voiceless plosives {ag in siz or sick) in this way. The replacement of the
final [t] by a glottal stop (characteristicof some Londoners’ speech, for exampie) can
be regarded. as an extreme development of this tendency ro use glottal closure in
stops: the tongue gesture of the double stop [1?] disappears entirely. The mechan-
tsm.of a double constriction is not limited to plosives and may apply also to nasals,

e.g. [Ami] {the nasal dnalog of [kp] and {gb}).

4:9 Vowel retioflexion

In vowel retroflexion, the basic tongue posture of the vowel is modified to prodice.
an ‘r-colouring’ of the auditory quality. Many American and Irish speakers will Have
‘r-coloured’ vowels in words such’ as. fa¥, four and fir. The auditory effect is
traditionally thought to result from curling the tip and blade.of the tonpue back from
their normal vowel position without ftouching the roof of the mouth, while retaining,
the basic tongue réor.and body position for the vowel concerned. These ‘r-coloured’
vowels are sometimes déséribed as RHOTACIZED vowels,

'La_defogec_l {1982, p. 78) suggests from Xray evidence that thére ‘may be another
way of producing rhotacization, by leaving the tongue tip down but bunching the
tongue body upwards. He claims that both articulatory stratepies cause the root of
the tongue to retracr, narrowing the pharynx. Vowel retroflexion -is. normally
regarded as a simultaneous modification. of the basi¢ vowel articulation, but in many
instarces it occurs only in the coda of a- voivel, and may thus be rransitional in
nature. We may represent all variéties of rhotacization by the same superscript
symbol, e:g. [a'], [2'], but where the rransitionial effect is.very prominent, it may be
more appropriate to interpret the articulation as .an approximant. ‘consonant
following the vowel, i.c. [ai], [o4].

4.10 Diphthongization

We have already referred to diphthongization as 4 complex articulation combining
pure vowels (section 3.5 above), The timing of articulatory movement between two
endpoints of pure vowel quality can be finely varied, but three categorics appear
: adequate to account for auditory distincrions. ONGLIDE refers to a relatively brief
; onset leading into a dominant vowel quality, as in, for example, the [ei] hedrd fromi
many Londoners and Australians i the words seq and mre. OFFGLIDE isfers o a
comparable ctfect at the end of a vowel, moving away from thie dominant vowel
quality. Some speakers of conservative RP' and. some from the southern TUSA have
5 [2°] in ‘words such as pore and Jore {as opposed to parw and law without the
; offglidé). The term DIPHTHONG is then reserved for a glide between two vowel
qualities, neither of which dominates, e.g: [a1} as.in toy or coy (in virtually evety
‘variety of English).

This categorization 6f glidés and diphthongs s based on the major auditory.
distinctions that divide. the continuum of articulatory timing. In the following
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sections, we shall see that diphthongs — in .common with most of the' coinplex
segments mentioned in this chapter so far — need fusther assessment in the light of
the functional role which they play in particolar linguistic systems.

411 Syllabicity

A syllable commonty consists of a vocalic peak, which may be accompanied by a
consenantal onset or coda. In some languages, every syllabic peak is.indeed a vowel,
But other sounds can also. form the nucleus of a:syllable. In English, this generally
happens where a word ends in an unsiressed syllable containing a nasal or lateral
consonant, as‘in the following examples, where syllabic consenants are marked by
the conventional subseript;

sudden [sadan] or [sadp]
medal (madsl] or [mad]].

To take another example from English, theword a7d may oftén be prononniced as a
syllabic nasal {as reflected in the informal spelling ‘#). In fast colloquial specch, the
nasal consonant may beassimilated to {m] before a bilabial consonant or [1] before
a velar, although this is often condemned as slovenly or careless:

bread "n butter: i may be [g] or [m]

1]
cash ‘n carry: ‘n may be {n} or [p]

In German, unstressed final —ert is frequentdy pronounced s a syllabic nasal. Here,
the nasal may assimilate to the point-of articulation of the precéding consonanit,
although again the pronunciation is often"condemned (e.g. Siebs 1961, p. 43):
haben {*to have’) {ha:ban] or [ha:bm}

geben (‘to give’) [ge:ban] or [ge:bm]

sagesn {*to-say’) (zazgon] or [za:gn]

danken {‘to thank?) [dagkan] of [dar_'j_k_g]'

Syliabic consonarts can be identified as such by their relative length and in some
instances by the-lack of any audible vocalic release of the preceding stop. (Compare
the [d] in the two pronunciations' of sudder.) in the majority of cases in Ernglish,
there is variation between syllabic and non-syllabic forms of these consonants.
"Where they occar medially, there may eveén be variation in the numbét of syllables in
the word: fiddler, for example, can be three syllables (fidd-Fer) or two (fidd-ler).
Ladefoged {1971} suggests, however, that the difference may sometimes be distinct-
ive. His example is coddling. (three syllables, from ‘coddle’). versus codling {two
syllables, meaning “baby .cod?).

" Syllabic nasals are reasonably common in African lapguages. In. Swahili, for
instance; the word for “man’ is mtn [rptu], in Yoruba, ‘big’ is.71l4 [fild]}. Both words
are prononnced as two syllables. (The accenits in Yoruba mark torie, which occurs on
the syllabic nasal as well as on vawels.)
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Less commonly; other consonants besides nasals and laterals may have a syllabic
value, Syllabic fricatives. are téported from languages.of the Pacific. Coast of North
America, such as Bella Coola, a language of British Columbia in which the word for
*bad’ is [[x] and ‘northeast wind® is {sps] (Hoard 1978, p. 67).

Syllabicity is sometimes. treated as ah additional articulatory quality ~ 5o that
nasal consonants, for example dre specified as cither nonsyllabic or syliabic.. While
‘this may be convenient i description, it should be noted that perception of
syllabicity is .shaped by the perceiver’s linguistic system. English speakérs take the
word spots to be a single syllable; Bella Coola speakers, oo the othér hand, might
well take it to be a three-syliable word, since it has three phonetic crests, with the
initial and final fricatives forming peaks relative to the adjacent plosives.

In the case of some sounds, syllabic and nensyllabic counterparts tend to be
.identified 45 voweis and consonants. This is particutazly true of the vowels [i] and [u]
; and the corresponding approximants {j] and [w]. The term semivower, used for
i approximants such as:[j] and [w], points to the face thac the distinction between'a
syllabic high vowel and a nonsyllabic semivowe! is not always clear-cut. Orthogr’t—
phic practice is often cenfusing, Classical Latin orthography, for example, used i to
represent boih [i] and [j] and v to represent both [u] and [w]. Although the Romans
thernselves considered the possibility of introducing a distinction in spelling, it was
not until the Renaissance that the custom of using i and u for. the vowels and j and v
for the consonants was introduced into the writing of Latin, e.g. major ‘greater” for
garlier maior, pluvinm “cain’ for earlier pluium, etc. {The vartiants #j and u/v were
originally different'styles of the same letters; see Allen 1978, p. 37). Inn English, there
are alternative pronunciations of words such as piano and fizsco, depending on
whether they are pronounced - with the vowel Ti] in the initial syllable (making them
] three-syllable words} .or with the semivowel [j] following the initial consonant (in
k which case they have only two syllables).

Other semivewels in addition to the widespread {w] and [j] include a labio-palatal
{y), which is the apprOXLmant counterpart of the front rounded vowel [y], and a
velar [uy], which is effectively an afirounded [w], correspondmg io. the back
unrounded vowel [w): French ‘has both [w]—as in oui [wi] ‘yes” or loi [lwa]
g Yaw’ —and [ij] — as in -2t [nyi] ‘night’ or pids {pui] “then’. The velar {uj] is rather
- rare_but occurs in Karen (Burma) and in some Australian Aboriginal languages
(where it sometimes seems to have been derived from [w} by a-process.of derounding
or from [y] by loss of friction).

; Certain kinds of approximant ¢ can be also viewed as semivowels, corresponding
o reétroflexed vowels {section 4.9 above). As in other instances.mentioned above,
: there is often doubt as to the true'status or value of these segments. In some varieties
: of American English, for éxample, sequerices of # + vowel and sequences of
vowel + 7 ‘mesge intd a single syliabic sound which conld be regarded as either a
; retroflexéd vowél or a syllabic approximant [1]. Thus the words

pretty prevent purpose pervert

may all be pronouniced with an identical initial syltable {ps-]. Nate that spellings
such as purty or prevers represent thie typical spelling mistakes of a speaker who
makes no distinetion in prominciation between pie- and per- (a[though these
‘misspellings” are often deliberaie and jocular nowadays, rathet than genuine errors).
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4.12 Segmentation and structure

‘The segmental organization of some languages can be relatively easily deéscribed. In
Walmatjari, for exarmple, an Aboriginal language spoken in the riorth of western
Australia. {Hudson. 1978, pp. 4ff), every ‘'word begins with. a single consonant;
consonants may be.adjacént to-each other only at the junction of two syliables;-and
the boundaries of segments anid:syllables are fairly easily'détermisied. Thus for each
of the following words we can show the scparate.syllables and their structure in-
terms 6f-C (consonant) and V (vowel):

ngapa (‘water’y fna paj Cv CV
kuirapa (‘hand’} [ku ra pa] CV CV Cy
ngarpu (father”) fpar pu] CVC Cv,

We stress that the. description is relatively easy and that there are some ‘problems
{which will be mentioned later). But it is generally possible to identify anits such as
segments dnd syllables and to give a relatively straightforward account of their
‘patterning. Thus we can say that a Walmatjari syllable is tealized as-either CV .or
CVC, that words must end with a CV syllable, and: so on.

The teim DISTRIBUTION is often used i such contexts and a description of
phonological structure is sometimes known as a DISTRIBUTIONAL STATEMENT {i.¢. a
statément specifying how segments are distributed within syllables, and syllakles
within words, ete.). The term PHONOTACTICS is also-widely. used to refer to the generil
description of sequences and cdmbinations: In particular,.-I‘HQNO.‘I__‘ACTIC__CONSTR-AINTS
express limitations on the free combinatioi of .units, In English, for example, a
word-initial syllable can begin with various., consonant sequences (such as sp, st sk,
pl, bl, kl, gl) but thete are systematic constraints that exclude zb, zd, . or di.
Sequences of thre¢ conisonants 4re even more severely: constrained in English: in
initial position we_have, for fristange,

spras in spring, sprat
sir as-in string, strap
sk a3 in script, scrap

but not smr, zbr, for, ere. (See Gimson 1980, pp. 237 ff. for a detailed account.)

Accounts of distribution-or phonotactics semetintes suggest an unduly mechanical
picture; as if segments were building: blocks put - together to form syllables, and
s¥llables in turn put togethér to form larger units. In face phonotactic desciiption
cannot be divorced from the process of segmenting speéch and establishing, units,
and thiere are often difficulties even in distinguishing between a ¢ingle segment and a
sequence of segments. This is particularly. true of cornplex. atticulations such as.
prenasalized plosives or affricates {sections 4.3 and 4.7 above), where we seem to be
talking about single segments even though the articulation indicates a sequence of
two elermients or components. '

In some cases a language may actually distinguish between one-segment and
two-segment articulation. Most English speakers will probably regard the initial
consonant of chip, chain, chop as a single consonant, even-though it is an affricate
‘consisting 6f" a'stop dnd a fricative. Certainly there is no possibility in English of
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distinguishing between a word-initial affricate and a wotd-initial sequence of
stop + fricative. But it cases such as he cheats versus heat-sheefs or what can eéach
add? versus what can eat shad? there is, at least potentially, a distinction (Chao
1934, p. 40). Readers may like to consider whether and how they distinguish
between the medial consonants in such pairs of words as

lychee light-ship
ketchup pet-shop
urchin {a) hurt.shin

A direcr contrast ammong.such words in connected speech is of course unlikely, bur
many speakers of Engilsh will 'sense a- difference, principally in the finding. of the
ceansition. from che stop to the following fricative.

More cominonly, there is no distinction within the langiage: some langhages have
affricates, others' may have sequences of plosive plus fricative. In such cases what
appears to be identical in articulation proves to be differently valued in different
languages. The sequence [ts], for instance, occurs. in English — cats, fatso, Ber-
sy — Dutch — fiets {‘bicycle’), etsen (*to eteh’j — and German - written 7 or 7 in zehn
{‘ten’}, bezablen (‘to pay’), salzen (‘to salr’}, wirzig (‘funny’). In English and Dutch
this sequence is-not an affricate but simply a. sequence of [t] and [s}; in German,
however, frs] is normally couated as-a single-segment affricate, just as [tf] is in
English. _

Affiicates of this general type (plosive plus sibilant fricative) ‘are teasonably
common and are often represented as single lecters within the speliing system ‘of the
relevant language, e.g. ' '

[ts] Polish and Czech ciin co {what) cena (price}
~ Italian z in zio (uncle) marzo (March)
[dz] Italian z in zona.{zone) zero (zero).

Russian script also has a.single lecter for [ts], while in ancient Greek the letter zeta.
seems. to have represented [dz). (In modern Greek, zeta represents [z], but it is
thought that the Ancient pronunciation was {dz}, metathesized to- {zd] early in the
Classical period; see Allen 1987, pp: 56-9).

Affricdtes similar to English [tf] {chip, chess) and [d3] (ump, jeep) are also
widespread, but with variation in the precise point of irriculation. In. the Pinyin
romanized spelling of Chinese, for example, g and j represent palatal ‘affricdres, and
¢b and zh. postalveolar affricates, as in gitng (‘rob®), jian {‘build’), chnanghe
(‘window), zhut (“chase’). In Indonesian, ¢ and j represent sounds thar are
sometinmes described as palatal plosives but are normally articulated with a clear
fricative release, as in cari{"search’), favi { “finger’) or: in names such as Cilacap, Jawa
(Java), Jakaria. _ _ ,

Other less common types of affricate include [pf] as in German Pferd (*horse”) or
pflanzen (ro plant’) and [kx], a velar affricate which occurs in some Swiss German
dialects where the standard langaage has inital k& (Russ 1978, p. 46). An affricate
with lateral fricative release is.found ina number of indigencus American languages,
represented as ¢f in names such as Nabuatl and Tenochtitlan. In all such irstances,
the definition of these complex sounds.as affricates depends upon the single-segment
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value assigned to themy within the particular phonological system (séction 4.14
Below). '

Similar refnarks can be made abour prenasalized stops. Many languages allow
sequences of nasal plus plosive {English-amber, under, ariger) but it is only in certain
languages that'such sequences have the status of single segments. A cléar instance is
Fijian, where [mbl], [nd] and [ng] count as single consonants within the phonological
system. Voiced plosives are always prenasalized in Fijian and {b]; [d] and [g] do not
occur other thanin. prenasahzed form. Note, for example; the Fijian spellings Nad;
{place name) and noda ‘our’ for [nandi] and [nonda].

" Lengthéned sounds are also-open to interpretation as single or double sounds. In.
English, there isno partlcular reason to take long vowels 1o be: sequences: some
vowels-are relatively long {as in"beat and boat) and athers are short {as inbif or but).
Depending on the variety of English, some long and short vowels can be paired as.
vowels-distinguished by length alone, butothers cannot. In Australian English, for
example, the long vowel of calin and psalm can be'matched with the short vowel of
come-and sum; the two vowels are distinguished by length aloné. But the long vowel.
of bead- and fees has no short partner. (If there is a long counterpart of the-short
vawel of bid and fizz, in typical Australian pronunciation it is the long vowel of
beard and fears rather than- that of bead-and fées.) On the other hand, in Japariese,
there are five short vowels and five matching long-ones. Not only do-the long vowels
count as double vowels in written Japanese, they are also reckened as two vowels'in
the rhythmic organization of verse (Comrie 1987, p. 868).

4,13 Diphthorigs and reiated phenomena

At first sight diphthongs seem. 10 be another instance of two phoneric segments
fuiictioning as one. They are, in‘a sense, two-vowels forming a single-ensity {sections ;
3.5 and 4.10 above) and are analogous to affricates or prenasalized plosivesin that
they ‘are generally regarded as single bur complex segments. Nevertheless, the :
interaction. of syllabicity and scgmentation can be intricate. We may begin by
distinguishing two simplé. categories, namely diphthongs and sequences of two
vowels. English vowels heard in the RP pronunciation of the following words. are
undoubtedly diphthongs:

how, bough, cow:
ye, high, buy, rie
: hay, bay, cay.
4 -owe, hoe, toe
bay, toy, coy.

All of these words count as single syllablés in-English. On thie other hand, there are
languages-in which sequences of vowels are clearly not diphthongs. I Komering, for
example, a language of southern Sumatra, words. such as mait (‘corpse’), inor
{knee’) and kuabh (‘sauce’) are articufated .and perceived as two-syllable words
{Yallop and Abdurrahman 1979, pp. 11-12). Note that syllabicity is crucial in
distinguishing the Eaglish diphthongs from the Komering two-vowel sequences.
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Now in the case of diphthongs, the firsi.or second target is often-a vowel of [i] or
[u] quality. In'some languages, especially where the [i] or [u] target is clearly not the,
dominant component of the diphthong, the possnblhry arises of treating the [i] or [u]
as a nonsyllabic semivowel. Thus diphthongs. such as [0i] and [an] might be
represented as [oj] and [aw]. Iri fact riotations of just this kind have been widely used
in English-transcription, particularly in the USA, e.g. bigh as [haj) and hozw as [haw].

With sequences of two vowéls, transcription is complicated by the. fact that an
intrusive glide may be heard between the two vowels. Thus in many languages,
wotds such as [mei] or [mou], articulated as two syllables, may well be heard as
{meji] or [mowu]. '

It may be necessary to make a furthér distinction here, ag there are also
“triphthongs’ in some languages; vowel sequences in which three components can be
heard but which none the less count as 2 single vowel. In some varieties of English
{hotably those withour postvocalic r) words such as bire, lyre and our, cower contdin
triphthongs, often transcribed as [als] and {aua], Here too, however, intrusive glides
tay occur, and some speakers may distinguish between, e.g.

T

one syllable: hite  Iyre Hour cowered
two syllables: higher liar flower coward.

‘But many authorites, including Jones and Gimson, do not recognize any distinction
between these pairs; treating every one of these eight’ words as a monasyllable
containing a triphthong. o

It is also possible fo analyse long vowels as vowel + semivowel. Hence [i:]:or [u:]
‘may be transcribed as [ij] or [uw], particulatly if there is a change in quahty during
the articulation of the vowel, or if a transitional ghde becomes prominent before a
following vowel, that is, if [.} followed by [a] is. pronounced as [ija]. Note, for
example, the English tendency to insert a [j] glide after the first vowel of words such
as piano, Fiona and Seattle. Again, there is-a twadition, notably in the USA, of
transcribing English long vowels in this way.

In some Aboriginal languages, phéonological structure suggests an interpretation
which is the mirror-imiage of the above. That is, [i:] may be intespreted as [ji]. Tn
Walmiatiari, for example, we saw {in section 4,12 above) that words regularly begin
with-a consonant. There aré apparent r::xceptlons to this pattern, specifically words
beginning with [i:] and [u:), such as [imja] ‘gave’ and [u:lju] ‘goed’. But these words
.are not exceptions if they are taken te begin with [ji] and [wu]. If so, then [i:nja] is
[iinja] and [wlju} is Fwuljul. While this may seem a surprising equation, it is
‘impottant to see how such interpretations make sense within a particular system.
Unlike English, Walmarjari has no contrast of the type found in English eastfyeast,
oozeltroos and no-woerds beginning with a vowel (other than the ‘re-interpretable’
instances of initial [i] and [u:))., Hence the predominant paitern of Walmat-
jari —that words regularly ‘begin with a consoniant —may be sufficieat to make
speakets of the language ‘feel” that [i:nja] and [u:lju] do also begin with a consonant.

We can therefore distinguish, potentially af least; a number of distinct structural
;possibilities:

1 DIPHTHONG,1.e. 4 single vowel, but one-in which two targets.or components can
be discerned The tersr is warranted only if the ypwel geniinely counts ds a

EX. 1025
APPLE INC. / Page 18 of 33


EPPSL
Sticky Note
None set by EPPSL

EPPSL
Sticky Note
MigrationNone set by EPPSL

EPPSL
Sticky Note
Unmarked set by EPPSL


Usiits of Speech 109

single vowel in the languagein question. In English, for example, high, how
and. hoe are judged by speakers to be monosyliables and their vowels can
justifiably be called diphthongs,

TRIPHTHONG, ie. a -single vowel with three discernible targets. As with
diphthongs, the term presupposes. some justification for treating the complex
as a single vowel, _

VOWEL PLUS SEMIVOWEL, ¢.g. [ef] [aj) {ow] [0j]. In maiy languages such sequences
are simply alternative ways of transciibing diphthongs, i.e: [¢f] =fei}; but there
are Australtan. Aboriginal languages in which the second component of a
diphthong such as [ai] has 4 consonantal value, and is therefore analysed as [j],
Where a high vowel is followed by an appropriate semivowel (high front vowel
followed by palatal semivowel, high back vowel followed by velar semivowe])
it is unlikely: that the ‘the sequence will be distinct from a long.vowel. Hence
(G} = [i:] and [uw].= [u:].

SEMIVOWEL PLUS VOWEL, e.g. [ju] [wa] [ji] [wu]. As with vowel plus semivowel;
these sequences.- may- be alternative transcriptions of diphthongs or (where
apprapiiate) long vewels..

'VOWEL SEQUENCE, i.¢. a sequence of two {(or more) vowels which is ot a
diphthong. Tf such a sequence is genuinely distirict from the other possibilities
listed abave, it is highly fikely that ‘the constituent vowels will constitute
separate syllabic peaks. '

VOWEL PLUS. SEMIVOWEL PLUS VOWEL, ¢.g. [aji] fuwal. In some cases thege will
simply be part of the phonotactic possibilitics of the language; in others the
semivowelnay be regardeéd as an-imtrusive transition. Compare English words

like leeway and blow-iwave, where the semivowel [w] readily counts as the .

initial consonant of the second syllable; and words like baoing, cliiey, blowy
4nd Joey, whete a medial [W] may be taken to be intrusive,

The ways in which these six possibilities are exploited and equated with each other
vary enormously from language to language, and it is important to avoid generali-
‘zations based on one, or.two-Janguages. Thus the tendency to link adjacent vowels
via a semivowel is strongin some varieties of English (as in seeing with incrusive [j;
suing with intrasive [wl); and the consequence. of this is to blut the distincrion
between [i:] and [ij}. In German, iowever, there js-a quite different tendency, riamely’
to separate adjacens vowels by a-glottal stop: compare German Hiateis, pronounced
[hia:tus] or [hiZa:tus], with the English. pronunciation of biatus.

Such tendencies are by no means predictable from general phonetic principles.and
may reflect complex linguistic pattetns, Thus some speakers of English extend the
pattern of intrusive sémivowels to include insertion of an r-sound between certain
vowels —the so-called ‘intrusive ©° in e.g. law(r) and order, the idea(r) of it
draw(rjing, etc. This r-transition applies only after certain vowels, namely fa:] [4:]
[2:] [»] and centering diphthongs such as [1a] and [e3l, and is restricted to varieties
of English in which r isnot normally pronounced unless followed by a vewel. In such
varieties (e.g. south-eastern England, Australia, New Zealand, north-eastern USA)
we find: '
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110 Units of Speech

7 15 not pronounced ar the-end 'of an tterance,
&.8. two plus two equals fou(r;

r is likewise not pronounced before a. consonant;
c.g. fou(r) baoks; four). tables;

bur r is pronounced befoie a vowel,
e.g. four apples; four eggs.

This pateern. sefs up a powerful analogy for all words ending. in an ‘appropriate
vowel, including those in-which there is no  in the spelling, such as faws and idea.
The “inrrusive  is-thus a consequence of the historical loss of ‘word-fina) and
preconsonaital 7 a certdin regions of the English-speaking world. The ‘intrusion’ is
quite” unnataral for those who recain the %> including most Scottish and Irigh and
many Noreh -American speakérs of English. Hence judgments about diphthongs,
semivowels and transitions must in general take careful ‘néte of the. particular
phonolegical systém within' which the phenomena ‘are found.

414 Interpratations

Questions of the kind that have arisen in this chapter - whether two consondrts
truly constitute an affricate or whether a vowel is really a semivowel — have
generally been ‘tredted as questions of inferpretation, The assumption. here is.that
cettain sounds (or combinations} will need to be interpreted within the linguistic.
system of which they are part. The concept of interpretation hias a long history. De
Saussure, :for example, proposed a phonetic classification that allowed certain
sounds.to function as either vowels or consonants (more strictly, in his own French
terminology, as somantes or con-sonantes). In his illustration from French, the i in
both pied and fidéle is a-Single phonetic “species’ buit [i] in pied is consonante, [i] in
fidéle is sonaiite (1916, pp. 87-8). Some yeats later, Sapir suggested various criteria
by which one might determine what he calls “the place of a sound i a phonetic
pattern over and aboveits classificationon drganic-or acoustic grounds’ (1925, p.
19). The criteria hinted at by Sapir and later exploited in the phonalogical
description of many different [anguages include the following.

Combinatory possibilities. o¢ phonotactic patterning

For example: Eiiglish [¢f] and [d3] (as in chin, chart, gin, Jumnp) are single-segment
affricates because of their becurrence in word-initial position. In general, English
words’ cannot begin with a combination of stop followed by Fricative. {Note that
where English spelling appears to allow word-initial stop plus fricative, the:
pronunciation fs of a fricative alone, e.g. ps pronounced fs] in psychology, pseundo, ¥
pronounced {z] in. xvlophione, xenophobia) Now if English [tfl and [d3] were
sequenees of two consonants, they would violate this-general pattern; bur if they are
taken to be affricates, the generalization thar English words do not begin with stop
plus fricative remains valid; ' '
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Units. of Speech 111

Patterns of stress or other prosodic regularities

For examiple: in-Alyawarra, 2 central Australian language (Yillop 1977}, wotds may
contain sequences such as [pmp] or [tnt] e.g. apmpima (‘bury’), atntiriima {"tun’).
The nasal in these sequences appears to form-a syllabic peak, but the stress system
overrides this.impression and suggests a nonsyllabic interpretation. The general rule
in Alyawarra is that words which begin with a vowel aré stressed on the second
syllable, e.p. &'tirra (*cicada’), a'mima (sit’} etc. Now in words such as apmpima, the
stress falls. riot on the. syllabic nasal bus on the following vowel, i.e. apw'pimd,
at'tirrima. Hence within the Alyawarra phonological system, the nasal consonants
do'not count as syilabic peaks and are beitér interpreted as release features of the
preceding plosive. In other ‘words, g and #n are complex segments. rather than
sequénces of two consonants,

Symumetry and parallelism

For example: Moba, a language spoken in Togo, west Aftica, has a riumber of short
and long vowels, illustrated in the following:

fbil]  to put [bi:] to be spoilt

[pefl]  to hurry {kud] to prepare porridge
{tud]  to push [tu:d] to trip -over

[pal] o cean [kod] to slaughter

[pal] o plug [ka:d) interrogate the dead.

Now there i an asymmetry in the vowel system, for there are no losig vowels
matching short [e] [0] [2]: we have

long, vowels iz a: us
short vowels 1 e a o232

There are, however, diphthongal vowels [ie]; fuo] and [ua], asin.

[piel]l  to haivest peannts [mief] nose
fpuod] to-cross (kuod] to diminish
[pual] to phick [kuad]  tosell.

If these diphthiongs are interprered as long vowels — [ie] = fe:], [uo) = {o:] and
[ua] = [0:] — the gaps in the system are filled. It' must then. be assumed that Moba
does have long mid vowels (in‘a functional or systeric sense}, but that these vowels
arerealized as diphthongs with a-high onglide (Russell 1980).

Morphological or g_mr'nmarz'caf pattérning

For example: in many Australiin Aboriginal langiiages, there are‘often phonotactic
reasons for interpreting certain vowels as “semivowels. -In somie instances such
interpretations are supported by the nilés or patterns. of affixation. In Dyirbal, for
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V12 Units of Speecl

example, words can ead in [ui], wh
(walgu] ‘browh snake’ rather- than
affixation: the' locative suffix in Dyir

ich is probably best interpreted as [uj], c.g
[walgui]. An imporfant criterion here is the
bal takes the form [yga] after a vowel but[a]

afrer a palazal Consonant, €.g.

(jaza] man

: liazanga} on:a man
[bipgicipn]  small lizard

{bingiripyal ‘on a lizard

Now the locarive form of ‘brown snake’ is . {walguija], nce [walguigga]. Even
though-the root-final fi) may strike the hearer as'clearly voe

alic; it seems reasonable
to say that, from the Dyirbal perspective, the root ends in a consonantal [j] {Dixon
1972, p. 42).

The most ‘highly formalized statements of criteria such as these ean be found in
Trubetzkoy (1939, ch. 2) and Pike | 1947, ch. 12). Trubetzkoy proposes a series of
rules for what he calls ‘monophenematic® interpretation (ive, Iiterprétation of
complex articulations as single segrents) and ‘pol_yphonematic'-_in'tei'prét'ation‘ {i.e,
interpreration of a single segmeitas more than one). His two mios: impertant rules:
or conditions are '

I If two. segments -are to be'inge
syllable;

2 I two segmenis are to be- interpreted ag one,
atticulatory movement, c.g. [1s] and
[tf] afe not.

rpreted as one, they must fali wiihin the same

they must involve a unitary
fkx] are potential affricates, but [ks] and

Although these two rules have a

n air of common sense about them, they are not
entirely satisfactory. A recurrent t

hemé of this chapter has been thit the definition of
the syllable and the determination of segmental boundaries interact with each other,
and it will not always be setf-evident that rwo sounds fall within the same syllable,
Fuithermore, while there are obviously limits on the phonetic nature of potential
diphthongs and affricates, these limits are not.easily defined: We know, for instance,
that [pf] and {t]] count as-affricates in some languages, and. we must presumably

efine. ‘unitary articulatory movement” i such 4 WAy as o include these complex
sounds. But it is not dlear whether the definition may then include other sequences

(say [ps] and [ks]) and whether there is really any property of the articulatioi itself

eqit'in relation to that of simple segments in the given
[ : ence of elements. of a complex segment elsewhere in
the langiiage {rule 6; cf. [mb] as a single segrment.in Fijian, where [b] does not occur
on its own, section 4,12 above).

Pike (1947, ch. 12} provides a highly detailed listing of the kinds of phonetic
phenomena which are 0pen to interpretation. Under segments which.miy be either
fonsonant-or vowel, he includes not only semivowels but 2lso voiceless vowels
(which he suggests need not be.syllabic) and a weak velar fricative (which is in effecr
the semivowel [uy]).
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Usits of Speech 113
His list of sequences of two segments which may be interpreted as one includes:

stops with various kinds of release phenomena (aspirated, labialized, affricared,
nasally released, etc.); _ :

homeeganic nasais plus stops; i.e. prenasalized stops;

vowel glides, i:e. diphthongs;

double stops, such as. [kp] and [gh]; and

sequiences of voiced and voiceless. equivalents, such as word-final [zs] which may
simply be a [z] without full voicing. throughont.

He has a separate category of complex: segments which may be interpreted. as a
sequenice of two, incuding long vowels. and consonants; vowels with various kinds

of secondary articulation (e.g. nasalized (4] interpreted as [an]) and syllabic.

consonants {e.g. (m] intetpreted as [am]).

Pike’s treatment is impressive for its comprehensive dtrention to phonetic detail
and analyfical procedure in a field situation. Pike's appeal is to the weiglit of
predominant stricrural patterning, which he calls. ‘structiral pressure’. Mare
precisely, ‘characteristic sequences of sounds exert structural pressure on the
phonesic interpretation of suspicions Segilents orsuspicious sequences, of segments’
(1947, .128). Pike operates with a firm distincdon between the phonetc level and.
the phonological: Thus the terms “contoid’ and. *vocoid” are phonetic rerms defined
independently of any particular language, while ‘consonant’ and ‘vowel’ are
{phonological) tezms applying within specific languages. For example, an affricate is
2 sequence of two contoids ‘it a single consonant; a semivowel i§ a vocoid
functioning as a consonant; and so on. Pike’s routine, then, is one of aséessing
phonetic ambignities in. the light of structural patternis.. In a langnage in ‘which al]
words begin with a single contoid, except that some words begin with [ts] or [dz],
the predominant pattern would exert.pressure-on the linguist to interprer [ts] and
Idz] ‘as. (single) consonants. This routine has uiidoubtedly proved usefal to field
linguists struggling to transcribe and-analyse previously unwritten languages. In such
situations: the linguist often has to decide whether ta write [ai] or [aj], [an] or [a:],
and'so on.. '

Some of Pike’s exercises and examplés may give the unforrunate impression that it

'Is the: field linguist’s task to impose organization on raw dara..Such misgivings fare
notalldyed by Pike’s remark to.the effect that ‘phonetics gathers taw material’ while
phonological analysis ‘cocks’ the raw material (1947, p. 57). Nevertheless it is clear
from the wider context of Pike’s work that he was concerned to analyse language in
ways that accorded with native speaker intuitions, and that he wis interested in the
development of spelling systems that would be efficient from the native speakers®
point.of view. At the same time Pike was undoubtedly well aware that phoneric raw
material is a questionable congept: even highly trained phoneticians cannot trans-
cribe.an unfamiliar language in such a way asto provide objective phonetic data for
analysis,

_Itis worth dwelling on this point because linguists suchas Pike have been aceused
of being obseéssed with ‘taxoriomic’ -analysis and field procedures. In a sense the
charge is valid. But it should at least be:clear that Pike’s “cooking’ of the data is not

an’ exefcise .in the' arbitrary pursuit of regularity or symmetry or notational

convenience. Rather, his (and others’) work should be judged in the light of the
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114 Units of Speech

ambition to reduce languages. to writing and to correct the matural tendency to
intérpret all phoniological systems against the background of one’s.own langnage.
The most serions objection to the formalation of an interpretative routine is that it
may give the impression that-each doubiful case can be submiited to a decision-
making procedure. In face different criteria may point in different diregtions, and:
alternarive solutions' may simply reflect: differing but equally valid perspectives.
Frequently, the routine of interpretation is successful only because one criterion, say
plionotactic regularity; is pursued to. the exclusion of others.
" Consider, for example, the [ju] in Enghsh unicorn, unity, due, assume, -module.
Theére are at least two reasons for arguinig that this complex vowel is a sequence of [j]
followed by [u], namely:

1 Thej] can afféct a preceding consondnt in exactly the same way as any other
aécutrence of the consonant [j]. Thus:the initial corsonant of due may be [d3]
while ss iniasssme may be [[]. This is parallel to the ¢ffect of [j]-on a preceding’
[d] or [s] in sequences such as could you and this year. : '

2 Where fju] begins.an English word, we treatit as beginning in a conscnant. We
say, for example, a unicarn, not an unicorn.

There acealso at least two reasons forarguing that {ju] is a single diphthongal vowel,
namely:

3 If [j] is a consonant, then we must allow that English. has sequences of
consonants such as [dj] and. [si] {as in due and assunte). But these sequences
occur only before:the vowel {u]. There are no words in English containing
sequences such as [dja] or [sji]. This irregularity would pot exist if [ju] were
interpreted as a diphthong, with [j] understéod as part of the complex vewel.

4 The vowel [ju) alternates wirth the undeniably simple vowel [A): comipare
assume and assumption or induce and #rductiosn. This shift of vowel quality is
parallel to other shifts in English: note for example the long vowels in convere
and concede corresponding to short vowels.in corvention and concession.

Readers may care to.review these four reasons and to consider- whethier — and
why — any of thiem sliould take priority over the others.

EXERCISES

1 Which of the following words do you pronounce identically?
cefits, scents, setise, sends
wirice, wins, winds (plural of ‘a wind’)

Chéck your own: perccpt:on by saying the words in randoin order and asking others
to judge which you are saying. Wheré there is a difference in articulation try to state
exactly what it is.
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124 The Phonemic Organization. of Speech

‘tract performance are not predominant in influencing contexe-related variabiliy.
Fourthly, thére is.often no sitple way of distinguishing between those assimilation
effécts which are due to che inherént properties or limitarions of speech production
and those which are not, unicss thie latter are-very obviously langnage-specific.
Assimilatign often appears to be motivated by ease of articulation, but what seems
easy and natural in one language often turns out to he less'so in another. Thus ease
of articulation needs to be assessed. within the constraints of differing_'langujages-,
each with its own system-and structure, '

5.2 The phoneme

ty i the previous section has
been the observation that in any’language some differences in pronuaciation are
crucially distinctive, Tt is these distinctions or contrasts that are récognized by
speakers of the language as ‘making different words’ and-acknowledged by linguists
as'systemically functional. In English, for example, we must differentiate words such
as led, red and wed from each other if we are, to achieve acceptable pronunciation;
and similarly alfay, array dnd away, and click,, crick and queick. Abstracting the
individual sounds from the normal flow of speech, we can say thar in English the
three consonants £, 7 and w are CONTRASTIVE Ot DISTINCTIVE.

The phonological system of English is.such that each of these sounds may vary
considerably in its articulation. The. # in treé and train may be a voiceless fricative;
the rin dream and drain a voiced fricative, and the 7 in three and throw a tap or flap,
all three of these variants being phonezically quite different. from the v in fed- or
array. Not alt speakers of Englishi pronounce 7 in the same ways, of course, but.the
general point is that what ‘counts as a single sound within a system may be
articulated in various ways provided that.contrasts are fnaintdined (i.e. provided that_
train is still distinct from other words such as kwain of chati; and that. drain is still
distinct from Jame, and so on}. '

To avoid any misunderstanding about the ‘English phonclogical systern’, we
should stress that it is actually nor one system but many, fer -dialects as well as.
languages can differ in their syszem of phenolagical contrasts. In: English, though
certainly not in all languages, it is the vowel cantrasts that differ 1
care 1o check theit own pronunciation of the tollowirg word
colummns:

most; readers may
s;.arranged in five.

w2 @ @ (5)
spa spar saw  spore $poor
Pa par paw  pore. poor
Ma mar maw  mofe ‘moor

For some speakers of English {including the anthors)

-ofily two contrastive vowels are
represented hete, 4 rather central long [a:] in-columns (1) and {2}, and a rather inore

back afid rounded [>:] in columns (3}, (4) and
which final riis not pronounced, and in which ¢
columns (1) and (2) are therefore identical, T|

5). This is a version of English in
he words adjacent to each other in
hose who do have 3 final r {many
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The Phonemic Orgasiization of Speech 125

Amefican and Scottish speakers, for example) may distinguish the vowel of column
{4} from ‘that of column {5 J;i-on the other hand, at least somic of these speakess'may
pse the same somewhat rounded vowel for columns (1) and {3). Thus the number of
contrasts, as well as the nature and variability of individual sounds, may certainly
differ from dialect to dialect within a language.

The extent to-which variant pronunciation counts as “saying the same sound in a
slightly different way®-will obviously depend on the linguistic system. A number of
the world’s languages (including-Classical Arabic and some Australian Aboriginal
languages} have.only three contrastive vowels, which can be represénted as £, & and
u. In such languages, the quality of the 2 vowel may vary considerably, say from 4
back rounded [o] in the neighbourhood of consenants such as [w]-to a ffoni [z] in
the neighbourhood of [j] or other palatal consonants, Such variation cannot be
systematically tolerated in a language in which [p] and [] are distincr phoneines.

Contrastive systems range in complexity from. languages with less than 20
distinctive consondnts-and vowels o languages with 60-or-more. English, depending
on the particular dialect, has up to 24 consonarits .and up to about 20 vowels.
English has a rather high number-of vowel contrasts, especially in coraparison with a
typical Australian Aboriginal langnage. On ‘the other ‘hand, most Aboriginal
languages have a contrast between at least two' and sometimes three kinds of r
sound, For example in Warlpiri; from central Australia, we have:

marry house rr represents erilled [r]
tiarra flame

maru black ¥ represents approximant [1]
tjara fat

mardi wooderi bowl rd represents retroflex flap [g]
tiarda sleep

Itis difficult to formulate-comparisons of this kind without adopting the perspective
of one particular langyage system: we are inclined to say that Warlpiri.lias ‘three
‘-sounds’ but from the Warlpiri point 6f view the three:sounds are not thres versions
of one-sound, but three distinet consonants, as.crucially different from each other as.
L, r and w-are-in English.

A common way of coticeptualizing such phenomena in modern linguistics is
through the hotion of the PHONEME. Although the notion remains controversial, it
rests ultimately on the recognition of furictional differences. English speakers take
led and red to.be different words; as Warlpiti speakers take marrii and. muric to'be
different words. A phioneme can thus be described as a contrastive or distinctive
sound within a language. (r]-and [4] and [t] are separate phonemes. in Warlpiri but
not in English; [n] and [] are separate phonemes in (most varieties of} English but
not-in WarlpirL

Sounds which count as alternative ways of saying a phoneme may be termed
VARIANTS OI- ALLOPHONES. A COMMOR convention is to use slant l_i_n_es to indicate
‘phoneines and to-retain square brackets for the' phonetic notation of allophones, e.g.

English /t/ may be realized as Jr], {4], etc.
Warlpiri /a/ may be realized as [ol, [z], ete.

5
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126  The Phonesnic Qrganization of Speech

For any of the world's languages, then, it 3s possible to.draw up an inventory of
phonermes; each of which will have one or more varians or allophiones; Although
this will by no means’exhaust whar can be said abour'the phoriological system of a
langiage, it will in effect be a list of the signifieant or contrastive sounds of the
langnage with a specification of major phonetic variants for each phoneme,

Ih most cases; allophones will fairly evidently be governed by processes or patterns
of the language concerned (many ‘of them due to coarticulatory effects of the kind
discussed in section., 5.1 above), This ‘implies- that each allophone oceurs in a
particular phonctic environment or specifiable context. The phoneme /n/.in English,
for example, may have three allophones as follows:

Phoneme  Allophoires

inf [n] before a dental fricative
[n:] before 4 voiced obstrueat in the same syllable
[n] elsewhere.

Thus /n/ is dental by assirnilafion in ¢.g. tenth or month, and is lengthened before [dl,
(z] or [d3] in e.g. tend, tens-or lunge. Where neither of those twa conditions appliés,
the phoneme has its ‘normal’ English value of [n], as in net, ter or tent.

An inventory of phoriemes can be viewed in two directions. Seen from the point.of
: view. of the language system, it tepresents those sounds-which ave significant in the
X language: the phonemes are those sounds which serve to differéntidte words. Erom
this perspective, what matters about a phoneme is not so much the precise ways in
which it 'may be pronounced bur rather the fact that 1f is*different from the other
phonemes. of. the. language. Hence' the importance attached to pairs of words:
differingin only one phoneme, such as English red versus led, red:versus wed, real
versus zeal: These pairs, known as MINIMAL PAIRs, provide solid evidence of phonemic-
contrasts, of the differences that matter in a langnage, and they are of interest net
Just to the phonological analyst bur also in such fields as language teaching and
hearing testing. _ _

We can, however, also view phonemes from the point of view of their -actual
pronunciation. In this case 'we are, $6 to speak, looking npwards from the-levél of a
narrow photietic transeription. Seen from this angle, a phoneme is-a-set of relared
sounds or phones. Allophones are similar sounds oceurring in complétnentary
environments: English [n] is found only before a dental fricative, never in any other
environment, lengtliened [n:] occurs only before voiced obstruents and never
clsewhtre, and so on. Hence, where 2 phoneme has more than one variant, it may be
said to consist of a set of allophones standing in COMPLEMENTARY DISTRIBUTION or in
MUTUALLY EXCLUSIVE ENVIRGNMENTS.

These two perspectives on the phonenie have sonietimes been set against each
other as; say; a ‘functional’ view of the phoneme as opposed to a ‘phonetic® view of
the phoneme. We take the two nctions of the phoneme to reflect two different
aspects of the'same phonological reality. To the native speaker, this reality means on
the one hand, *functionally’, that certain differences in prohunéiation are genuine or

real; 2nd on the other hand, ‘phonericalty’, that a good deal of phonetic variabitizy
may be tolerated within a phoneme.
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Appendix 1: Phonetic
Symbols

1.1 Vowel symbais (see section 3.4)

faj UNROUNDED

Céntial
High or close +
High-mid or- haif-close EREY
Low-inid ér half-open

Low or open
(b) ROUNDED

High or close
High-mid or half-close
Low-mid or half-open
Low or Gpen

Diacritics commonly. used with vorwels

fronted, e.g. {g] or [u<} for 4 fronted.version of [u]
Tetracted, e.g.[e] or [¢®] for a rettdcted véision.of le}
faised, e.g. [g] or {#'] for a raised version of [e]
lowered, e.g. '[(\é/] o [€] for a lowered version of [e]
‘may indicate a centralizéd vowel {as'in [i] and {a)}
tong, e.g. [u:] or [e;]

slightly lengthened, or thalf-long’, e, [u:] or [e]
voiceless or whispered, e.g, ] .or [u]

with breathy voice, e.g. [a] or fuj

with creaky voice, eg fal'or ful

nasalized, e.g. [i) or [d]

Alternative synibols

‘In some works; [i] and {©] are used in place of [1] aud 6]
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42
dy

e,

PUD.
PIY

daig

3ANEIE
2ATED]
BATIEIH

deig

I,

dey d0.depg’

[ESEN]
wizwrxoiddy
nrpmxoddy

BANEIg
2agERY
20011
FAREd]
RPEIL]
3Anex

2415014

BA150[g

I WD w N

[E1a3E]  SSAAI0A
[BIILaTY  SERADIOA
SIS HIL]IA s

PRIUCA
SupRIsip 2a1S0]duL. qim

[cipae] - $83(3000A
POADOIE;  SSRPNOA
[enuI).  SSIRPAON
$$3[2MOA
SBFAISHD AREIRO0D A1

Ao

pa%ioA

padiog

|Easie] paag.
Gatlice] :E=IGEN
[emIe]  ssapion
[E1SIET  SSS[AMNOA
paioain panoa
PaADGID)  SSIINOA
[eDUa3  POIOA
[Blual)  SS3jadOp,
pasiop,

$5I[MNOA

uppagsae- Anongnd s

fepon  fRabulietd

2Bfa0 igton
~0Hqe

jejered  jeiejed

Ry

-goydiy

(-ouytret
Jo -aoide)
JgjoaneIsoy

{-oupuey  (-oupupl [RUBD  fRIGENG
Jo -00ide) o -ooide)  coiged
Iej08Aly jRiveg

sloguifs juguosue) 2t
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360 Phonetic Symbols

Neites.on-consonant symbols

1. Atrstream sechanisms {see chapter 3.2)..0nly aselecrion of gjective, implosive and dick:
saunds.is given, but the symbolization can, be readily extended by analogy (c.g,. [g') for a

uvilar ejective stop,.(d] for an apico-palatal voiced implosive Stop).

2. Place of articulation and tongrie position (see chaprer 3, sections 7 and 8, and rabie 3.8, 1).
Dental sounds are often symbolized as shown here, regardless of wheéther they ‘are apico-
dental or lamino-dental; if necessaty lamino-dentals-can be distinguished by symbolizing them
s fronted alveolars, c.g, It] or ) ffoliowing # convention jn Ladefoged 1971).

Thie symbols for denzal anyd alveolar spunds normally irply apical articulation;and there is
ng well-éstablished couvention far distinguishing berween apico-alveolats and lasiing.
alveolars, nor between apico-postalveslars and lamino-postalveolars; if. necessary, lamino-
alveolars car be represented as if they were retracted alveolars {e.g, [t] or fn] ‘and
[amino—postalalch‘lars a3 fromted lamino-palatals (e fc]or il

‘Labio-velar is included as a point.of atriculation, afthough it is » double drticulation angd
ohiy the most common, &f several possible double articulations {section '4.8LExccpr'.for [w],
all double arricalations can be tepresented by the WO coimponents, as in. [kp].

3. Mater of drticulntion {see secticn 3.9% It is rarely necessary: to dis'tingli_ish betieen
voiced central fricatives and voiced central approxiraants, Jn some cases, distinct symbals are
available (e.g: labio-dental fricative [v] vetsus labio-dentai approximant [v]}; in othercases, the
same symbol may be used {e.g. 0} for both leniino-palazal fricative and lamino-palatal.
approximarit); if 1 ty ithe approximant may be distinguished by 1 diacritic {as in
approximant (1] versus fricative f1]). - _

A single symbol covers the alveolar ‘tap and Hap. Taps are sometimes distinguished by
writing them as plesives with 2 dizcritic (e.g, [d].

Consonant.diacritics

ejective, as in [p'] or [$’] (see section 3.2} _

o voiceless, if no separare voiceless symbols is aviilable, as in [m] or {r] {sez section3.3;
mdy also be used to indicate partial devaicing of 4 voiced sound, as in [b] or iz {sec
section 3.13] _ - '
denral, if no s¢parate symbol is available, as in [,(11] or [} (see section 3.7)

approxiipant {se¢ note 3 above, and section, 3.9)

length,-as in [v:] o [n:] {see section 3.12) )

aspirdtion, or delayed Véice-onset, as in [pt] or fkY] (gee section 3.13)

Alteriative symbols

The grooved fricatives U1 and [5) ace often represented alternatively ay [;] and ['\zf]-.

The lamino-palatal approximant (j] may be represented as [y] (in line with the. English -
spelling convention). Since [7] is.used in' the cardinial vowel System fo indicate a high fron
routided vowel, those who vse [y] for the approximant norerally adopt some. ather conventioti
"to represent front rounded vowels, often using [ii] and [6] instead-of [y] and [,

"Postalveslar or apico-palatal consonants are SOmerimes’ written as alveglars with
subscript do, . it} or [n],

The representation of r-sounds is particulariy problematic. Various conventions have be :
used; incl'udi'ng.'th_e use of {¥] for an alveglar flap, [t] for an alveolar trill, and a subseripr dot.
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Phonetic Symbols 361

for articulations firther back than dlyeolar {e.g. [f] fora postalveciar approximant, or 7] for
a uyular ixill), The reader is warned that in many phonétic descriptions of particular
lapguages, the terniinology is vagoe and the symbolizadon ad boc.

13 Diacritics and tonventions for complex articulations -

.above & vowel or consonant: nasalized, e.g. [4], {#] (see section 4.3}
‘through a consonant: velarization or pharytgealization, e.g. (1] or (8] {sce section 4.4)
beneath a consonant: simulmnéous labialization, .c.g: [J; superseript following a.
consonant: transitional labialization, e.g. [k*] (see section 4.4)
“beneath a consonant; simultaneous _palatalization, e.g. superscript follawing a
consanant: ‘trapsttional palatalization, e.g. [nf] {see section 4,53
superscript following a vowel: vowél retroflexion, eg. [27] (see secrion. 4.9}
beneath a consonant: syllabic, e.g. [m], [l] {see seciion 4.11) '

Vowel onglide and offglide and diphthongs can be : represented by combinations of vowe!
symbols, ¢ onglide [1], offglide [27]; diphthong Tai] or [a") {5ee sections 3.5 and 4.10),

Prenasalized consonants can be represented with an appropriate preceding nasal symbal,
! sal s

e.g. [r/rﬁ)'] of ["b];-and postnasalized with-a Cotrespondinig following nasal, e.g. ipm] or [p7]
{see scction 4.3} '
Affricares can be represented by symbols for the appropriate stop and fricative components,
e.g. [ts) or [¢]. For the affricates [f[] and [d3], the special symbols (8] and [j] are.also.available
{see section 4.7).
“Double articulation — sounds involying two _simultan¢ous. places of acticulation — can be

répresented by two component symbots, evg. [kt] for air alvealar-velar plosive, or [nm] for a

labio-velar nasal {sec section 4.8).

1.4 Symbols used in transcription ‘of English
Voupels

Uiiless otherwise indicated, English examples in this book assurne the kind of profaunciation
heard in south-eastern’ England and Australia. In this variety of English'— unlike English
spoken in Scotland, Treland and most of North' Americd — words such as hard, hoard and
heard . contain iong vowels with no r-sourid following them. Words such as fear and fare
likewisc have rio r-sound anid are pronoungced with centering dighthongs. This is also a vefsion
of English in-which words such as put-and ook are pronounced with a short vowel distinct
from the long vowel in boot and Litke, and in which words such-as rod and pot havea short
rounded vowel distinet both from the vowel of broad and bought, and from that of bard and
part.

For full exeimplification of this vowel system, each vowel is listed below with some sample-

words. The first symbol on. the left is the one generally preferred-in this text; These symbols

omivvowel length, 'on the grounds thar length ¢an be predicted from the-vowel qualicy; but we.

show the long symbols {with ¢} as aiternatives and use these symbols in the text when it seems
necessary, te draw attention to the vowel length. Other symbols in: comtrion nge are. also
included below: those incorporating.fyf and AW are widely used in North American
-publications. '

1t should e noted thar these symbols proyide for & ticoad or phoremic transcription (in the
semse outlingd in chapter 5} and each symbol may therefore cover 2 pumber-of variants: In
Australian English, for example, a vowel can be quite noticeably influenced by a following /T,
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362 Phonetic Svmbols

sty that cthe vowel in buwl and doje mia vowel inboatand dough. It
48 hevertheless assumed thar such d;f inch a5 Contexr-sénsitive variang
implied by asingle symbol. Bur the ¢ ymbol; 'erall varieties of English, given that

The sequenee #u/ is inciuded as g di
simply the vowel fu/ preceded by the o
English have v/ inseead of fju/

Vowels &

=ample words
Short L
o hid, bit, fick

el fef Head, bet, wregk
feef had, bar, Tac
Il thud, but, huck
o/ rod, pot, fock
fuf

ood, pir, loek

Long
AT fiys heed, beat, bee
/3f fa:f heard, pert, burr
faf Ja:f hard, part, bar
15 it hoard, boy ht, pore, Poor, paw
o/ huef fywi food, Bo‘ot‘,ghoo ’
D.;pbtbongs _ .
leif fey/ fade, bait, bay
fa)f Jay/ hide, bite, buy
alfoyl  yoid verr, boy.
lou/ vt fow hoed, 0at, dotigh
fau/ fawt loud, bout! bough
e feared beard, beer
feal fared, ?ban:d, bare, bear
fvaf . [foured, Jure
M Jjuy

bewed, cute, due, dew,_fé'w
Indetermiyiate {only in unstressed syliables).
fa/ {ftrs‘ts’yllable of:)"a‘bov’e, parade;. correct
second syllahle of:) China, better, carror

Consonants

2 - Are in’ three groups, illustrating
{2) medial and (3 fipya) positions,
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Phonetic Symbols 363

Consonants.

Sample words

(1)

i2)

3

Voiceless plosives”
fish
it/
et

Voiced p.b_siues
ol
!

e

Voicgless affricaie
it &

Voiced affricate
fdst i

Voiceless fricatives

Voiced fricatives
i

of

f=r

it

Approximants
7

frf (3 iy
wf
#f Fyl

peer, paw

iet, tore

core, keel

beer, bore
dear, door
gear, pore’

cheer, chore
jeer, jaw

fear, four
thaw, theme
sear, saw
sheer, shore
heat, hoar

YEEr, vaunt
there, thy
zeal, zone

mere, more
near, nor

leer, law

Tear, raw
wEr, war
year, your

leper, rapid
letter, baton
wrecker, icon

pebble, rabid
redder, idol
beggat, eagle

lecher, catcher
ledger, badger

hesfer, affer
methed, Ethel

Jesser, acid

pressuce, ration

ever, liver
leather, othir
resin, dozen
meéasure, closure

lemon, simmer
venom, sinficr
hanger, singer

melon; miller
hcron, mitror
away, bewilder
beyand

Tip, loop
wrtt, loor:
rick, Luke

rib, cube
rid, rude.
rig; dog’

rich, pouch

ridge, rage

whi £, roof

myth, tooth
miss, loose
dish, gauche.

L

livé, inove

lithe, soothe
fizz; lose

Thm, reom’
win, spoon
ring, rang

will, rule
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