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Dedication

To my mom.
Here‘s one of the many reasons wh

Thesceneour living room, early evening in Chautauqua, Summer 2000. My mom is
sitting on the couch reading tii@nes

Me (entering from outside)
Ok Mom, | have a pronouncement:
Religionis for children
Philosophy is for adolescehts
But sciencds for adultd

My mom (looking up from the paper):
Dan, pronouncementare forchildren.



Acknowledgments

Large portions of this work were conceived and written in 2002, while | was a
Fell ow at Edinburgh Univer si tHumanities.inst i t ut e f
Edinburgh, | am very grateful to Anthea Taylor, Donald Ferguson, and John Frow at the
Institute, to my good friend and colleague Mircea Itu for great times at restaurants and the
pub, to Russell Stewart Fountain who lived across the Cresodviichael Conway who
took me up the hill, and especially to lifelong friends Gary, Karen, and Rosie (and now
Duncan) Biggar who were always there for me. Thanks also to Arpad Hornyak, Bob
Ladd, Benjamin PlattMills, Jim Scobbie, and Ivan Yuen, and\f&tor Tron for his
astonishingly careful reading of an early draft of this book, and for all the great
discussions at the Blind Poet and elsewhere. | am very much indebted to you, Viktor.

The remainder of this work was written in New York in the lattf of 2004 and
into 2005, where | was a fellow of the more mundane variety. Back in the states, Naomi
Gurevich, Gary Linebaugh, and Margaret Russell provided me with invaluable assistance
and genuine friendship. Special thanks to Devin Casenhiser, wigosealm is matched
by his big heart.

For additional comments on portions large and small, and/or for general support, |
am grateful to Ree Adler, Phil Carr, Dan Everett, D&uwgHsu, Keith Johnson, Peter
Ladefoged,Jerry LevinsonKen Lodge Jenny Lové Paul Mathews, John Ohala, Kevin
Ryan,Michal Schnaider Beergteve Scher, Helaine Silverman, Paul Silvernzana
Richard Wright

Endless thanks to my way cool bro, Jeremy Silverman, who provided me with
two—count them twe-toothcomb editef thiswork.Jer you‘ r e an honorary
my book (is that a compliment?).

Of course, thanks to Jie Zhang and Lois Leard..

There are many other individuals who have influenced my thinking, helped me
maintain my enthusiasm, or otherwise aided, abetted, and ingmirecfar. Among
them areNeil Babitch,lan Buruma, Frederick C. Crews, Terrence Rafferty, Ira Robbins,
Tim Smith, Jeff Starrs, and Hans Vandenburg.

And if anyone wants to know what my life was like after leaving the wonderful
Department of Linguistics &CLA in 1997 until returning to wonderful New York in
2004, just ask Theodore Roszak!

New York
March, 2005



Preface
| speak from my heart

Thisbookon phonology can be read not only by linguists, but also by
philosophers, anthropologists, psychologistglutionary biologists, and computer
scientists. It's been my experience that exp
interest in linguistics, but quickly hit a brick wall when trying to penetrate the theoretical
intricacies of the discipline. Thisook is written with these scholars very much in mind,
because the approach espoused herein does not call upon the reader to make any
concessions to the particularism that dominates mainstream linguistic theory. My hope is
to establish a dialogue with e scholars by leveling the playing fiefthonology when
done right, inotthe exclusive domain of linguists, but should be open to all who can
make a contribution to our thinking. In turn, experts in other fields might find that we
phonologistcanmake a contribution to theirs.

The book espouses an approacphonology that is interdisciplinary in scope.
Phonetic theory is featured quite prominently, but both evolutionary bidésyy
metaphor)and cognitive psychology make significant appearanceslhsRinonology
herein is viewed as a saifganized and seHustaining system of social conventions that
passivelyevolves as a consequencdarfguagaise Due to thdimited variationthat is
inherentto speectproduction phonological systems are atcersufficiently stable to
fulfill their communicative function, and sufficiently variable to be under const#nt
slow~going—maodification Systemic hanges are often the consequencehef
communicative success or failusétheword variantdhat we useSuccessful speech
propagates; t oudpagnresnspoat aopomay become t omo
norm.An indebtednesstbar wi n‘* s t heor y alsdlectiervsbouldldei on by n
appareneven to the most casual of readers.

As the book assumes no piays knowledge of either phonology or linguistics in
general, it maygvenbe of interest to the general reading public. If you can make it past
Chapter Twe—the most difficult chapter in the boekthen the remainder may prove
quite accessible, and dare | sagjoyable.

For students of phonology, the content of this book may help to hone their
analytical skills. It might help solidify their own inclinations on the subject, or better, it
mi ght instead help them —l i qguefogskthgirhei r t hi n
professors some challenging questions, or to rethink certain received notions as they
embark on writing their dissertations.

For established scholars who teach phonology, this book may serve as a
supplement/alternative to mainstream booksnHKing positively, | envision much
constructive class discussion emerging. Phonologists will be quick to note my
indebtedness to a number of schools of linguistic thought. The Kazan School is featured
guite prominetly, but strong traces of bothe Prage School and American
Structuralism are present as wé&lhe influence othe Generative School should be
obvious, since rukdased and constratbbised analyses are featurelbeit re
conceptualized as generalizations about sound change. Finally, tieqafiocal theories
of John Ohalaerved as constat source of inspiration.

So if this book is for established experts, for students of phonology, for experts in
other fields, and also for absolute beginners, then | guess this booleiefgbody Ah,



would that it weretrueT r ut h i s, p h damdboleo theyyearssivnetited e a s y

that some people find it a tad esoteric : It focuses on the most

most everyday and natural of topics: spoken language. It requires pat@moentcation,

and most importantly, an ability to wipe
language that one uses, and to place in their stead a rigorous objectivipyoBotogyis

not the exclusive domain of linguists or academicsattbe undestood and appreciated

by anyone who is ready to expend a little effort.

A NOTE ON FONTS

All phonetic transcriptios arewritten in IPA, the hternational Phonetic
Alphabet, andare enclosed in square brackets. As new symbols are introduced in the text,
they are noted, and their basic articulatory and acoustic characteristics are usually
discussed. Still, for beginners, there will be a lot to internalize. For readers unfamiliar
with the IPA, it is discussed in some detail in the Appendix. | also prohel@utl IPA
chart at the end of this section.

Important terms are usually written in italics when they are introduced. Most of
these terms also have glossary entries. Experts will be very quick to notice that |
occasionally modify standard definitionsnarrow the definition oheutralization |
broaden the definitions @fllophony soundsubstitutionandsoundchange | reconfigure
the definition ofbi-uniquenessall in service to thepproach tqphonology that | explore.
| also use italics for emphasts, add some orthographic intonation to the text. Finally,
conclusions or assertions that are especially pithy, pointed, or provocative are written in
italics as well

Quotation marks are usually used for terms whose standard definitions, or whose
very valie as theoretically relevant notions, | call into question, for example,
—phonol ogizationl. | suppose these might
guotation marks for the English translation of foreign languages.

ob

cl

be

e



THE INTERNATIONAL PHONETIC ALPHABET (revised to 1993, updated 1996)
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o
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v
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Language occups a completely isolated place in the realm of nature: it is
a combination of physiological and acoustic phenomena governed by
physical laws, and of unconscious and psychical phenomena governed by
laws of an entirely different kind. This fact leads us taast important
guestion: what is the relation...between the physical principle and the
unconscious and psychical principle?

-Mi kot aj KruszewsKki, 1881



Part 1
| speak with my mouth

Chapter 1
Three types of sound substitution

SETTING THE SCENE
When | was little my father and | sometimes played a game called Jotto. To play
Jotto, each of us would secretly write down a-lieer word, and then take turns
guessing what the other person wrote. After each guess the other player would report the
number of letters that appeared in his original word. For example, my father might write
down ——sSPORT.I , IS |1 guesIL&d *Hher dclslay Bonel, be
one of the +eheéeeaRpearsbrnckis word —sportl.
guess could be a word with a whole new batch of letters, a conservative strategy was to
find a word with only a single letter differefiom the previous guess. For example, if |
next guessRICK—~t myckKlat hBEr would have answer ec

the letters in this word, —TI and —RI appear
conclude that —FBIlIlissinohisnwbrird, wohdt and t
remaining four |l etters of —RI , — 1, —CI1 , and

eliminating certain letters, and systematically determining the presence of others, the
alphabet could eventually be whitlelown to just a few letters out of which the right
word could be spelled. The first person to g

This book is about phonologythe study of linguistic sound systems. Broadly
speaking, wheregshoneticsexploresthe physicalaspect®f speechphonologyexplores
its functionalaspects. Both disciplines thus explore speech patterns, but to rather
different—if highly interdependert-ends. Phonologists are primarily concerned with
documentingsoundsubstitutions—the replacement afne sound with another. In Jotto,
you replace one letter with another letter to give you a new word. In spoken language, it
is the replacement of os®undwith another that serves this same function. While letters
are intended to represent sounds, w&ralw that the English writing system is far from
perfect in this respect. I n fact, we'll soon
confound our understanding of the true nature of the English sound system.

Investigating sound substitutions is asfehe primary tasks of phonologists
because of the functional consequences that these substitutions have for word meaning.
As in ther+bkilclekample, we see that sound st
meaning of a word. Substituting one sound fortheois a very efficient way to create
many words from the sounds that we produce v
accident that phonological systems have evolved this property. But, as we'll soon see,
some sound substitutioeiminatea distinctionin word meaning that existed before the
substitution, and other sound substitutions
meaning.

In my childhood | also played a game that was quite similar to Jotto, called
Mastermind. Instead of fivketter words, Mastermd uses pegs of six colors. Your secret

1C



code is any combination of four pegs, say, YeiBlack-RedGreen (but you could use
colors more than once if you want to). The logical strategy of Jotto applies in the same
way with Mastermind: take an initial gugeeabout the code of your opponent, get
feedback, and modify your next guess accordingly. The feedback in Mastermind is a bit
more detailed than it is in Jotto, because Yy
correctly in your row of four, in addition toolw many are merely present. However,
Mastermind is a much less interesting game conceptually, because there are no
constraints on what sorts of color sequences might be used. Every guess could minimally
alter the previous one by replacing one color witbther, or by minimally altering the
sequence: | could follow a guess Reldie-White-Green withBlackBlue-White-Green,
or maybeBlueRedWhite-Gr e e n . By contrast, in Jotto you
one letter with another to directly test your hifpesis. Since your tests are constrained
by English spelling, you can minimally alter your next guess only if the result is also a
well-formed word. So sometimes circuitous ti@ald-error routes are required to isolate
the correct letters. For example, @vhl played Jotto, | could never chang&B-C-K to,
say, BN-I-C-K, to test for —I and —NI, because —b
| anguage has no wWwlr.dsl n hfaac ts,t ayroou wci anh* t—Bma k e
those five letters, so you hat@try a different strategy. This constraint on letter
sequences and combinations adds a significant level of sophistication and challenge to
Jotto, and makes it a much better game than Mastermind, which has no restrictions on
sequences and combinations.
So, whereas Mastermind players are fully unconstrained, Jotto players must
operate in accordance with letggquential or combinatorial constraints. But what might
be theorigin of these constraints in Jotto? Did | have unconscious knowledge of some
sortof spelling constraint thatNIlpr oamidbiitse d hwaosr
constraint the reason why | would never even
simpler and more straightforward rtmdson for
just didn‘t Kkno-MI-GK.y Sviomrcde slpedildenrd tB know suc

hever even occur to me to use it as my next
—BN-I-C-K viol ates the spelling r+dlheg edfs BrmglEingf
word spelled that wayl; good guesses in Jott
familiarity with readi ng sauctdralosnstraintiomg Engl i s h

possible Jotto g uexpererialconstRiattbdsedron mykrowledge' s an
and use of actual English words. By contrast, sequences of colored pegs are totally
arbitrary to me. One sequence is as good or as bad as the next. Since sequences of
colored pegs serve no function in my life, | have notgrear lesser experience or
familiarity with any particular combination of them.

Phonology is more like Jotto than like Mastermind, but not merely because Jotto
deals with actual words of | anguage whil e Ma
t h e aneexpsriencdased constraint on what sounds can be substituted for what other
sounds. In phonology, just as in Jotto, the constraint is very simple, almost trivial: the
replacement of one sound with another always results in a sound sequence that can be
paired with a particulameaningthat is shared by speakers and their speech communities
For exampl e, in English, the difference betw
sound of each word. Bot h —fitl ifferendthinggoi t Il ar e
for a speaker of English. Sound replacements that change meaning are known as

11



contrastivesound substitutions. English speakers never engage in a sound substitution if
the results aren‘t meaningf ordofEnglhaThe i s, i f t
sound substitutions that we employ are strictly constrained-tomtrary to the beliefs
of many linguists—I believe that sound substitutions are not governed by a system of
rules or constraints on gbod floe m— Wei mewleri
not because the result would violate English rules or constraints on sound sequences.
|l nstead, we don‘t say —bnickIl simply because
sequence with a particul-atrserveem hngustic, and s o i
function.

Before continuing, let me clarify something. When | say that speakers engage in
sound substitutions, | do not mean this in prgceduralsense, like the way someone
plays Jotto. Speaker s dohargethaswora mtb anethet h one w
by replacing—or adding and/or subtractrgs ounds. Rat her, when | us:¢é
substitutionll I am simply offering a helpful
phonologists take note of as they document speechhBsg substitutions should not be
regarded as aresultopaocess Focusing on sound-—stuhbisctkillt ut i o
sort helps to reveal the remarkable systematicity that is present in linguistic sound
systems, but t hi s dterizaton genuinehereflects thédhcagnitive hi s ¢ h a
organization of the sound system itself. Some linguists, including me, suspect that we
should treat many of the individual sounds that we might extract from the speech signal
asconvenienfictions they might lak genuine structural status as individual elements,
but they make the job of discussing phonological patterns much easier.

Now, among nosexistent sound sequences in English, some certainly sound
better than others. For -elxminpKle,, exdn ctkH o wsgphu
is a word. If some newordsfeelbetter or worse than others, how can | say that the only
relevant distinction to be made is whether the sound sequence is an actual word or not?
Many phonologists-though not+t h i n k k h a possiblanbrd lmecause it
doesn‘t vi osequenang eonsyrainss ofiEmglish, except that it just happens to
be missing, and so it feels okay. These phon
involves a genuine violation of an uncomae sounesequencing constraint, and so it
sounds awful to English ears. Such a constraint might strictly prohibit English words
starting with the sound sequence —bnl.

But such an approach, flawed when applied to Jotto, is just as flawed when
applied to Eglish. When | speak English, every sound substitution is always one word or
another. There are no relevdegelingson my part about whether the sound substitution is

good or not. They are all good, becrmluse they
—bnickl doesn‘t, parallel sorts of feelings
words. Does it even make sense to ask whethe
word —trick?l Even if some peoplfeelngmve an in

somehow teach us anything about linguistic sound structure? | maintawetbad n 6 t

determinghe structural propertiesof linguistic soundsystemeasedon howpeoplefeel

aboutthe soundgheyuse This has been stated quite emphatically bysti®lars

Bernard Bloch and George L. Trager. Writing
speaker of English, we are lfeldn_féetsiedra
same sound. This may or ma yfachbutitcémeeverr ue ; i

be used by the linguist as a criterion for his classifications, or even as a proof that he has

S
f
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classified correctlyll. Bloch and Trager <cont
sounds or about anything else is inaccessiblev@stigation by the techniques of
l i nguistic science, and any appeal to it is
The linguist is concerned solely with the facts of speech. The psychological correlates of
these facts are undoubtedly importdnit the linguist has no mearss a linguist—of
analyzing theml.

Just out of curiosity though, what can we say about the feelings engendered by

—blickl versus —bnickIl? Since we can‘t assig
when we speak them, we canly treat these spoken forms as Himguistic sound

signals. What we have to do then, is compare
which we transcribe phonetically d5j¢gk, and t hose of —bnickl, wh
[b5n¢kto the inventory® Engl i sh words that we have i n ou
about it. Let®‘s take each major —-sasbpart of t

represented by the phonetic symbols empleyadd see if there are any English words
that share these propedielhe lists in Table 1.1 include every substring of the

component sounds of —blickl and —bnickl. Beg
crosshat ching, —#Il. Sequences that are found i |
examples.

[b5I¢k Exampes: [b5n¢k Examples:

#[b5.] bean, birth #[b5.] bean, birth

#[b5l.] blend, blue #[b5n.]

#[b5Ic¢.] blimp, blister #[b5n¢]

#[b5I¢k #[b5Sngk

[..lc..] clip, slit [ .nc..] snicker, catnip

[ .IcK# slick, lick [ .ncR# nick, picnic

[ .cH# sick, kick [ .cH# sick, kick

[ KJ# folk, lock [ K# folk, lock

Table 1.1. subsequences 6bJ§/and [b5ntk

For [b5Idkthere are many perfectly good English words that also have these
sound sequences, and so every subpart of the form soundlarféaanan English speaker.
The one exception, of course, is the complete fdodddk, whi ch we already Kk

word at all, although English speakers are indeed familiar with its occurrence as a
possible sequence (if not a complete word) in otheguages, for example, Hans Blix

([bSlcks
The case offj5ngks quite different. Look at the blanks in the list fobh¢kThese

gaps have one thing in common: in English, there is an overall absence of words starting
with [b5h When | hearps5ngkik can‘t t hink of any words that

sounds. So —blickl feels okay, because every
Engl i sh. But —bnickl sounds terrible, becaus
in English (b5h [b5@¢b5n¢k) . Maybe, just maybe, some pront

—b enevol en c bShwhénespgeaking fast. If sthPhis not completely absent,

13



but instead is just very rare indeed. But does this mean,—agaith as many phonologists

actually béieve—that somewhere in my brain | have an inventory of sesegliencing

constraints, one of which forbidegh at t he begi nning of words?
means is that there are no English words pronounced this way (bananas aside), just as in

Jotb, where there are no wordgelledthat way.

So, any feelings we might have about what is a good word, a possible word, or an
impossible word, merely reveal the limits of our linguistic experience, and nothing more.
Tellingly, there might be a few wordisat reallydo feel funny. For example, every New
Yorker knows that a knistk{#ig is a savory potato or kasha pastry, @] really does

feel a bit off, even to us New Yk@®}akteer s . Does
beginning of wordsl? Obviously not, because
Yiddish loan. Rathe , It &@]§iniied words aneavéry r@rely encountered. In fact,

English used to have sequences lk@&Jandfgg] , as i ndicated in the s

[k&i] and ggét, b thdly fell out of the language about 300 years ago. So
nowadays, since we have so little experience with such words, they sound funny.

Actually, there is another possible objection to my account for our different
feelings for —bnickl versus —Dblickl: maybe -
it soundsstrange to us. Well, this is simply not the case. | can very easily close my lips
for the ph and then lift my tongue tip while letting air flow out my nose for thje [

Making these sounds in sequence is no problem at all, especially since the twoaseund
made with parts of the mouth that function i
reason that the transition from thHgbfo the |n] should pose any articulatory difficulties

whatsoever. | can even think of a few examples in English that b&yvim[the middle of

the word: —Abnerll, —obno xb5uasnaihgredifiauitoor mal |
say thanipgl . I f you do think —bnickl is difficuldt
have practically no experience with making thBjjsequence at the beginning of a word,

and not because of any intrinsic difficulty.

As for sequences likdobp [k, and [gr at the beginning of words, it turns out
that it is hard to clearlizearsounds like pp [k], or [¢} in this context. Suchuditay
facts might explainvhy some sequeaxes survive and flourish over generations of
speakers, while others are extinguished or never arise. The rarity or absence of some
sound sequences, and the prevalence of others, are important for phonologists to take
note of, and have to do with a very complex interaction, over generations of speakers,
among the physical properties of sound, of sound perception, and yes, of speech
production (hence the stlle of this book).Indeed, much of the discussion that follows
is devoted to motivating the prevalence of some sounds and sound sequences in
comparison to others. Buteé important point for now is thaur effortlessmasteryof
Englishsoundsubstitutionderivesfrom familiarity and experiencenith Englishwords
themselvesand notfrom a mentallycompiledlist of soundsequentiatulesor
constraintson whatconstitutesa goodword of English

THREE TYPES OF SOUND SUBSTITUTION

If we think about the situation logically, the sound substitutions that we observe in
English, or in any language, are limited to only three functional typesoritrastive

14



sound substitution, word meaningcisanged as i n t he-—dasekdf) . —drhiec le!
are, in addition, two types obn-contrastive sound substitution. meutralizingsound
substitution, the substitution of one sound with another results in two words sounding
exactly the same, and so phonetic evidence for their distinction in meaning is eliminated.
For example, as we discuss in the—mleanhelbect.
often comes out s oun dlophapicseudsabistikugon,ithe k e —f o a mll
substitution of one sound with another daeschange the meaning of the word: the
meaning remains the same even after the sound substitution. For examiseyssed
below in detail, the I ast sound of the word
say —invite someonel compared to when you sa
pronunciations have the same meaning. (Recall that language is more like Jottcethan lik
Mastermind; we only engage in sound substitutions that have functional relevance, and so
logical possibilities that are not real words are not relevant to our discussion.

These two additional types of sound substitution inevitably sabotage what we
might call bi-uniquenes®etween sound and meaning. If phonological systems had the
property of biuniqueness, then each sound sequence which makes up a word would
uniquely match up with a single meaning, and each meaning would uniquely match up
with a single sand sequence. But no language has this property. Instead, there is
inevitably a ondo-many relation between sound and meaning (neutralization), and also a
manyto-one relation between sound and meaning (allophony) (All languages also have
homophones thaire not a consequence of sound substitutions, but instead are words with
di fferent meanings that simply are pronounce
—deer I, f o r-bi-eniqeenepsldee.to)soufdosmbstitution creates a remarkable
complexity h soundmeaning relations that has often stymied linguists in their
understanding of the relevant structural properties of language, biti-nomueness
neverst ymies children as they are |l earning the
three type®f sound substitution in turn, to try to get a handle on their basic attributes.

1. CONTRASTIVE SOUND SUBSTITUTION
First, a sound substitution can change the meaning of a word. Our Jotto example
has shown this quite clearly and intuitively. We cansubsti e t he first sound
which we transcribebbQck  wi t h the first sount®di n —trickl
The result of this sound substitution is a change in word meaning. The specific change in
meaning is not important for our purpos€ke fact thatp5Qaksually refers to a block of
stone or concrete, antdkcan be prank or a ploy, is only incidental. The important
point is that each form corresponds to a different meaning, regardless of the particular

meanings involved. Givetnte wor ds —br i ckl and bBpamdi ckll, we
[tG are contrastive in the context [Odk That is, substitutingt{} for [bpin the context
[ Ok results in a change of word meaning. Bu:

about the relabnship betweendpand fG . We can‘t YmndiGaencl ude t h
contrastive in any other context (although further investigation will very quickly show

that they do indeed contrast in manyckolt,her ¢
—lset—t est ) . I n order t o bpare tGeanreé sulestitutetifer e xt e n't
each other, phonologists have to look at many other words, and other sound contexts. For
example, In Englisht@ is never substituted fobb i n —b | pfrtket . l ndeed
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investigation would reveal thaiG never precedes][at the beginning of an English

word.

Interestingly, we can substitute one sound for another rather effortlessly on
demand, byonsciouslymanipulating our speech sounds. For example, Ik lyas to
take the word —Dbrickl and substitute a —tI f
effortlessly, and give me —trickll. Some 1|ling
manipulate speech sounds on demand opens a window onto the genuine structural
properties of linguistic sound systems. That is, our intuitions about speech sounds, and
our ability to consciously manipulate these speech sounds, provides evidence of these
sounds*® statwus as linguistical loyfedinggni fi cant
aboutlanguageare extremely unreliable with respect to offering insight into linguistic
sound structuregur ability to consciouslymanipulatespeectsoundsprovidesuswith no
insightwhatsoeveaboutlinguistic soundstructure When we playvith our language,
there is no reason to assume that the elements we are manipulating are the genuine
building blocks of the sound system.

In fact, our ability to consciously manipulate speech sounds does not derive from
our implicit knowledge of Englishipnology at all. Rather, it derives from caxplicit
knowledge of the orthographic (writing) system we use to visually (or tactually, in the
case of Braille) represent language. English uses an alphabetic writing system, in which
each symbol looseh+thoudh quite imperfecth—represents a contrastive sound of the
language. As we master our writing system, we know that switching a letter typically
results in a change of sound, andhost importantly—typically results in a change of
word meaningBlr eRpiC&8c iwn g ht me —FII gi wRIs us anot
C-K. Remember that this explicitknowledge, not implicit. We ar@aughtthe alphabet,
and how we can use it as a tool to represent the sounds and words of English. As a
consequence of this explidgarning, we can apply the alphabetic principle in order to
understand how sound substitutions might change word meaning. The claim then, is that
our ability to substitute sounds on demand does not provide evidence for the cognitive
organization of languge, and so it does not establish a direct link betvoeemtuitions
aboutsoundstructureandthe genuinestructural propertiesof our phonological system.

How have researchers come to this conclusion? It turns out that illiterates do
have the samekgls and intuitions about contrastive sound substitutions that come so
effortlessly to you and me. For example, illiterate Portuguese fishermen have a great deal
of difficulty substituting one sound for another when asked to do so by an experimenter,
by svapping a sound, or adding or subtracting a sound. Where you and | can effortlessly
chop off the first sound of a word and replace it with another if asked to do so, these
illiterate fishermen have difficulty even understanding the task. We might conclude,
therefore, that our ability to manipulate speech sounds in this fashion is largely dependent
—perhapssolelydependenrt-on our familiarity with an alphabetic writing system.

But of course, these fishermen were illiterate. llliteracy may stem from two broad
sources: a lack of formal education, and/or some sort of learning disability. It certainly
might be the case that they were illiterate not because of a lack of formal education, but
instead, because of an inability to learn how to read. Perhapsahigy is also
responsible for their failing to learn the sotsubstitution task. A number of clever
experimentalists have examined this hypothesis, and have devised a rather
straightforward method to test it. These researchers have given a similar sound
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substitution task to educated adults who are fully literate in a writing system that is not
alphabetic in nature. In Chinese, for example, each symbol, or character, represents a
whole word, and contains absolutely no information about the component sbhands t
combine to form the phonetic quality of the word. (There is, typically, some phonetic
information that is encoded in a Chinese character, but it is never of the alphabetic sort.
Instead, it encodes information about the phonetic quality of the foemvhsle. For

example, , ,andY all mean different things, but all sound likerfA] in the
Mandarin dialect, as. tlheharadeldnitshoany whictials@ ¢ o mp o
sounds likexwA];[x] 1 s t he sound).\&hen literategedueated of —Bachl

Chinese adults (who have no knowledge of an alphabetic writing system) are asked by an
experimenter to perform a sousdbstitution task, in fact, just like the illiterate
Portuguese fishermen, they canéglisouwdsisi t! So,
clearly unrelated to general intelligence, and instead is rooted in the explicit learning of
an alphabetic writing system. Consequently,
b | o-tkk dounds in these sorts of language tasks cannakba &s evidence for their
relevance at the linguistic level.

Allow me to make this point in a more concrete way. | lived in China for a few
years, teaching conversational English to graduate students at a prestigious university in
Shanghai. Sometimes, wiheneeting with my students, they would need to consult a
ChineseEngl i sh dictionary to find an English wo
not written alphabetically, you might wonder how dictionaries are organized. Most are
or gani z e d-ordey whers & straké& i®adhe of the dots or lines that, combined
with others, forms a complete character. For exampleas four strokes, has eight,
and has eighteen. By learning a few simple rules of stroke ordering (which all Chinese
do when they learrotread and write), looking up words in the dictionary becomes as
trivial as it is for you and me. However, some ChinEsglish dictionaries are organized
by a Roman alphabetic systemssowaldligd “+marsyhc
young studerst learn this alphabet to jungpart their learning of Chinese characters,
which take years to master. But the hanyu pinyin system quickly falls into disuse during
the course of education. (Importantly, the aforementioned literate adults had no training
in hanyu pinyin.) Now, when my students used a dictionary organized by the hanyu
pinyin system, they would slowly and laboriously mouth each of the component sounds
of the word in their effort to determine its spelling, because they had so precious little
familiarity with an alphabetic writing system, and so were never called upon to break
words down into smaller, sousizhsed units. | confess that | used to get impatient with
them, because | knew | could find the word much more quickly than they could, even

though they were usinga ChineseEng |l i sh di ctionary. l't*'s not
intelligent than theywerei ndeed, t hey were amosfsandIChina's I
certainly didn‘t have better intuitions abou
unlike them, | was wellrained in an alphabetic writing system. This made my mastering

hanyu pinyin almost trivial. That®s the reas
aspelingbased dictionary, and that®s cephof you car

contrastive sound substitutions, and consciously manipulate speech sounds accordingly.
Bloch and Trager, once again, express the subtleties of this argument very
succinctly. When a researcher is confused about the ssicunctural properties of sam
foreign |l anguage, —This wuncertainty cannot b
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[the informant] is sophisticated enough to understand such finespun questions, he is
probably literate in his native language and hence likely to be misled byashmwhich
words are written, by the tradition of the schools, and by other equally fallible guides;
and if he is unspoiled by education, the chances are that questions about the identity of
words will only baffle himl.

2. NEUTRALIZING SOUND SUBSTITUTION
The two other types of sound substitutieneutralization and allophoryare not
nearly as intuitively obvious as contrastive substitution because they do not involve a
change in meaning, and so they are not usually reflected in our vaystgm. In a
neuralizing sound substitution, the replacement of one sound with another eliminates the
phonetic distinction among words, resulting in homophony. This obviously creates the
potential to eliminateneaningdistinctiors: two (or moré words end up being
pronownced the same, and so theraasphonetic evidence faheir distinction in
meaning. But the countdunctional effects of neutralization are never very devastating,
since theeal-world contextand/or thegrammaticalcontexn or mal | y makes a s pe
intended meaning clear. As an example of neutralization, consider again the compound
word —phone bookll, mentioned eauatlanatural. When vy
speech rate, and in a natwural conversational
qQuite possibly, your I|ips will c¢close during
somet hing that sounds very muciboloikKle — oam b
—phonell may end up sounding I|ike —foaml.
Nonetheless some might feel that the pronuncidfif]—with an n]—is
somehow a more —authenticl, or a more —privi
than is the alternative pronunciatidofm], with an [m] (for now, you can just
concentrate on the]-[m] substitution, which is the primary défence in the two forms).
In fact, sometimes the word is pronouncifj], sometimesfp#m], and sometimes, as
in —phone cal l I, fofN{in wniahythe ymbolifir oinmduinccaetde s t h e
pronunciation). Forfp#n] and fofN, thefinal sound in —phonel match
sound (ppand [], respectively) in terms of tongue and lip position, but neither of these
pronunciations of —p h ofofwith[s). CGuminguitidn® s s | egi t i
might tell us thatfpfh] istherealpr onunci ati on of —phonel, but
that our feelings about language are of no help in determining its structural properties. In
fact , | can just i magine Naemeondeasenryo t_lgpidkod] nign
_p MNedall, orphoin] e book. | always say it with an
that the same word can have different pronunciations depending on its context, and so
mistakenly believes that the word is always pronounced in just one way. The raason o
intuitions tell us thatfp#h] is somehow more real or authentic théo#in] or [fofl is

that our notion of the correct pronunciation of an English word is usually based on its
pronunciation in isolation; also, it is often influenced by how tbedws spelled.

't might help 1 f | use set diagrams to il
moment that the word —foaml has only one pro
that we have just considered, which are dependent on the cantelxich the word is
found. While this is a simplification, for n
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pronunciations have the same meaning, they are grouped into a set. The ambiguity of
[folfin] is indicated by the intersection of the two setBigure 1.1.

—f oamll —phonel

[folfh] [folfN

Figure 1.1. Sets for Afoamd and Ap

The example of —phonel and —foamll shows u
standing alone may neutralize when other words of certain phoneticssr@padded: the
form [folfm] corresponds to more than one meaning wh@mjmediately follows. In
other words, the [R]m] sound substitution in this phonetic context has the potential to
eliminate a distinction in word meaning due to the resultanoiptony. This is
neutralization.

You might now grant that —phonel has a nu
pronunciations, and that one of theddofm]— s ambi guous bet ween —phi
—f oaml . B foambwl &t? iY® ua mi ght 1| magwthe t hat you'
children their bath, and-stalfey ‘broeo kcr yainmdg yfoar ¢
it, and so you mutter under your breath, —Wh
agree that in most cases, the intended meaning of the fioim [in this phrase will be
unambiguously interpreted by |listeners as —p

among words is neutralized, the re@airld or grammatical context of the neutralized
form usually serves a disambiguating function. As | said,uhetional consequences of
neutralization are never very dire.

We‘ve now seen that words that are distin
when ot her words of certain phonetic shapes
spelling pronunciation, ohe pronunciation that we use in isolation, has any privileged
structural status, or is any more real or authentic than other pronunciations. To show this
clearl vy, |l et*s consider another route to neu
isolationare homophonous, and they only express their full contrastive status when
certain sounds amdded In a well known paper written in 1933, the linguist and
anthropologist Edward Sapir reported some findings on the Sarcee language of Alberta,

Canada. His &cee language consultant, John Whitney, provided him with two words

that sounded exactly the same to Sapir, and yet Whitney insisted that the words were
different. What Sapir heard adifiiti corr esponded to two meaning
onel , markce s—iat soundl . (The grave and acute act
pitch and higher pitch; Sarcee isomelanguage and so the relative pitekhigher or

lower—can change the meaning of a word. Changing the pitch in this way is a sound

substitutim | i ke any ot her; we'®|l| come back to tor
himself could not actually hear any difference between the two, and could not even sense
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an articulatory difference in his mouth, he nonethefleléshat the words were not
identical. After he and Sapir worked at some length to figure out the exact nature of the
distinction between the two words, Whitney f
the form for —t makes a soundl. tHB®th Sapir
phantom —t I that Whitney could mentally feel
evidence. But as Sapir learned more about the structure of Sarcee, he found that by
adding the suffixiit , —t he one who ., this phantom —t I
[dinitGfi Suffixing [ifito theother[diii] ( —t his onell) did #hot induc
Adding other suffixes to the words also resulted in phonetic distinctions between them.
So the words phonetically manifested their contrastive status only wffex@d, but
were homophonous when the suffixes were subtracted. This source of neutralization is
quite different from the English example just discussed, because in English the
neutralization occurs upon tlaelditionof certain sounds, whereas in Sard¢esccurs
upon thesubtractionof sounds. The Sarcee case, then, clearly shows us that forms in
i solation are not Ilinguistically —privileged
Sapir concluded that Whitney's feelings a
Whitney' s dadteme rkwmiosvd eldige of Sarcee‘s sound s
absence, Whitney could mentally feel its pre
reall in Sapir*‘s parlance. Sapir p+raoposed th
—phonemé—that ispsychologically somehow more basic, more prominent, than any of
the phonetic ways in which this value is phonetically expressed, and that this abstract
phonological value may be psychologically present even in the absence of any physical
manifestation. (T t er m —phonemell, though not necessal
predates Sapir‘s work by a number of decades

profound influence that Sapir‘s proposals ha
theory.)

Twoyearsattr Sapir's paper appeared, another
Twaddell, published a work in which he chal/l
phantom —tII. Twaddell wrote, —In so far as t
any mental realityit would appear to be rather a morphological class or lexical unit than
any phoneticorquagi honet i c c¢class or unitl. Il n simpler
t hat there was I|linguistic significance to Wh
distinction inmeaningbetween the two words, a distinction for which the phonetic cues
are absent when the words are unsuffixed. Th

tell us anything about the supposed psychological reality of the sound stiafcBaeee.
If Twaddell was correct in his interpretation, why did Whitney himself, a native
speaker of Sarcee, report his feelings in termrsoahd and notmeanin® Let ‘s try to
recreate how the difference between the tdmifijs might have cometo fa r * s
attention in the first place. Although Sapir never discussed it, we might imagine that he
first encountered the two forms afifiii] at different times during his work with
Whitney, when the meaning distinction between the two was very clear lioohtext
in which the words were used. So there would
about their pronunciation. Since he was not specifically comparing and contrasting the
two forms, Whitney was probably perfectly happy in pairing atiti] with one

meaning, the othed[piil wi t h t he ot her, somjrd doHKIli ke whe
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without giving the ambiguity offp$n] a second thought. Maybe later, Sapir checked his

notes and realized that these two different words were pronounceshtbersy. At that

point, he might have asked Whitney to compare the two. If Sapir asked Whitney about

the word finifi] in complete isolation, without a context that would link the word to one

or the other of its meani ngtwordc&hmeaniwoy mi ght
di fferent things!ll But when Sapir put the wo
the two different meanings, only neswhen Sapir specifically juxtaposed the two words

in a way that brought to the fore their distinction in meaiiihgugh not yet their

distinction in sound}~would he engender in Whitney the confusing feelings about the

difference between the two words. But, according to Twaddell, these feelings might not

tell us anything about the mental organization of the sousigisy How can Twaddell be

right? Sapir wrote that he and Whitney were searching for a way to phonetically

distinguish between the twdipifi]s. Although they had to give up this endeavor when

no phonetic distinction was found, they were still in a selaskd frame of mind; they

were still lookingforasound ased expl anation for Whitney"®s
Whitney began silently thinking about the two words in different contexts, for example,

in a suffixing context where ][was actually presérior the one meaning, but absent for

the other. Now Whitney could give Sapir an answer that they could be satisfied with. He

mentally pluggeddinifi] into different contexts, a]popped up for only one of the

meanings, and so he could tell Sapirthag —f el t a _t * I . Under t his
Twaddell argued, Whitney was really responding to the differenseaningbetween

the two fitibl]s, not to a difference in phonological structure.

Whitney was mistaken in a way similar to someonewlmy s, — don‘t say
_p Noqg, ° | njseay _Ipihkoe] cal mpbopoogpho[ Where our E
speaker mistakenly thinks that all these —ph

samemeaning, Whitney was mistakenly setting apart phonefitddintical forms that
havedifferentmeanings. In both cases, the confused responses are a consequence of mis
pairing sound and meanirga consequence of ndn-uniqueness induced by non
contrastive sound substitutiern ot a consequenceholagicalt he suppos
realityll of elements of the sound system. B u
mistake, however. It was Sapir who was inducing the confusion that Whitney
experienced-a confusion that Whitney would never feel in an everyday language
context—by asking him to report his feelings about differenceséaningin terms of
differencesirsound But t his doesn‘t make any sense, &
confused reaction shows us. Indeed, the task of the phonologist and the task of the
languagedarner/user are very different, anch e noge@dsonto assumehatthe
methodd employandthe generalizationghat | makeasa phonologistare the methods
employedand generalizationghat peoplemakewhentheyare actuallylearningand
usingtheir language Sapir, | would claim, was confusing the knowledge that he
possessed as a Sartieguist with the knowledge that Whitney possessed as a Sarcee
speaker As a Sarcee linguist, Sapta r emar kabl e field I4+nguist
was busy establishg generalizations about the sounds of Sarcee. As a Sarcee speaker,
Whitney was busy extracting meaning from the speech signal.

It was very easy for me to illustrate contrastive sound substitution with words like
—brickll and —t r i c k lsakaeeneaswstres presoménanv Fhissd ns ci o
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of substitution is reflected in the writing system which we are taught, and more

importantly, this sort of substitution changes word meaning: it is the change in word

meaning that truly resonates with languagesjdsecause of its functional importance.

But | suspect it took a bit more to convince
bookl are phonetically distinct from each ot
system only encodes sound changes thatymechangesn meaning, but mostly

because such neutralizing sound substitutions do not play the functionally important role

of switching one meaning for another.

3. ALLOPHONIC SOUND SUBSTITUTION

We* ve now d ifodhg may besathbignauswetjveesp honell and
—f oaml . ButfofNwhaThiavofuar fm doesn‘t mean anyt hi
only mean —phonel in contexts | i kNMHfor—phone <ca
[n] neither changes word meaning nor induces homophony witbthey word. Since it

is neither contrastive nor neutralizing, this sound substitution must be of a third type. This
third and final type of sound substitution is cal@ibphony wh e rle meaalnlso —s a me |l

andhen(e)l refers t o sdbaparediffesentpipoheticn e mell . The
realizations of the same phoneme. But since we are not embracing the theoretical
construct —phonemel in this book, the term -

mi sl eading for wus. For our tophefacptoastkes, t he t er
sounds in questions anghoneticallydistinct thoughfunctionallynon-distinct

Consider again the last sound in the word
someonel. There are a few ways in thihich a sp
word. Each is as good as another to illustrate my point, so let me transcribe this last
sound ftd, which is the way | often produce it. The superscripted question-likark
symbol indicates a glottal stop, in which the vocal folds suddenly and etatypshut
tight, prohibiting any air from leaving the lungs. You may have trouble recognizing the
glottal stop because our orthography does not use a symbol for it, but you make one
every time you answer -ahlueasibeppsibvegdtioetly
—uu h Il . I n the negative form, the silence be
stop (U$PU®hereas the positive form hay here (USRS Similarly, when you say

—i nvite someonel you might arynggustbedoreshei ght ti g
end of —invitel. That's the glottal stop. (I
a difference in your throat at the very end
glottal stop.) The shatthétongue dpfstays up aftenreakingt I i ndi
contact with the roof of your mouth. We call thisinaudiblyreleased—t I, or mor e of
anunreleased—t | because you don‘t |l et the tongue
position; you dasne tt henmmetdli.atMdty alell eEngl i sh
wordf i nal —t I in this way, but i1t‘s quite com

Now | et‘'s replace —someonel with —anyonel

pronunciation, | no longer make a glottal stop, and since the closure is immediately
followed by a vowel, the][is immediately released into the first vowel of the next word.

In this context, the sound is extremely short in duration, and consists only of a little tap of
the tongue tip against the roof of the mouth. We transcribe thi§]tagow we have

—i Mg ie[] someond]le ammdyosrielv;i [t wo different real.
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sounds are not the same, but the meaning of the word is. So these two sounds in
—i iftdes omeonell Wee sasyodalvigxemponinfwpicha sound s
word meaning is maintained, since both i1nvol
allophonic sound substitution.
It turns out that there are very systematic changes that a sound may undergo,
depending on the phonetic character of the soundsutbatear to it. As we discuss in
great detail in Chapter Six, th&g—[\] substitution is just one example of a fully regular
phonological pattern in American English. Basically, words that hagen final
position when a consonant immediately foloyexcept ) under certain circumstances),
instead have\] when a vowel immediately follows (again, under certain circumstances).
Now, the way | expressed the generalization about glottalization/unrelease versus tapping
in English certainly seems likeralet hat constrains English sounc
| just contradicted my earlier claim that sound substitutions are a consequence of
experience with actual words, and not a consequence of internalizedssmuahcing
constraints? tNdo,asaphohdogist ia quite.diffevéht from what | do as
a learner of a language. As a phonologist, my first task is to document the sorts of sound
substitutions | observe. Once | have investigated the phonetic form of many words in
many contexts, myext task is to establish the correct generalizations about the
patterning of the sounds: what are the systematic properties of the sound substitutions
that | have documented? An efficient method of characterizing the observed systematicity
is by setting ugonstraints and general rules on the sorts of sound substitutions and sound
sequences that are found in the language. The generalizations that phonologists make
about sound patterning are oftentimes breathtaking in their complexity, their scope, and
their beauty, and if we are eventually going to have a good understanding of the nature of
language, establishing the proper generalizations is absolutely essential. But;aaghin
Il *“m repeat i ng—theteisso réason to assumd thas thesmethedploy
and the generalizations | make as a phonologist are the same methods employed and
generalizations made when people are actually learning and using their language. As |
said earlier, we cacharacterizegphonological systems in terms of sound subisbits,
but that doesn‘t mean that this characteri za
organization of language. In contrast to the views of many linguists, | maintain that when
| learned Englishw a s nittte linguistl f or mul at i n ghesssabbouttthe st i ng h
structural properties of my language. Instead, it is the relation between sound and
meaning that is most relevant for learners.
Now, 1it‘s certainly true that -l anguage | e
sequencing regularities of their larage. For example, even infants have different
physiological responses when they hear a rare or absent sound sequence of an ambient
language in comparison to when they hear a statistically prevalent sound sequence of this
language. They can use these i@siand prevalences to help predict the next sound, or,
as they get older, even the next word; we touch on this in the next section. But in fact, the
sorts of statistical analyses that infants may engage in are not special to language. Instead,
they are tk automatic response to any patterned perceptual experience. In Chapter Five
we'll see that even | ower ani mal s-venisasve Cc o0 mp a
common patterns of stimuli, indicating that they too engage in complex statistical
calculdions over their perceptual experience, which is part of an evoldaawed
survivalenhancing mechanism. But there is no reason to assume that the statistical
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analyses that young language learners engage in assist them in determifungtibeal
relaionships among the sounds of their language, that is, the contrastive, neutralizing or
allophonic consequences of specific sound substitutions in specific contexts. Learners
must know wordneaningsn order to establish any functional relationships among
sounds. After all, sounds only serve a linguistic function if they contribute to the
conveyance of meaning.is these sountheaning relationships that have functional
consequences for young learners, and it is these that surely emerge to them asténey mas
their language.

Subsequent chapters will thoroughly explore allophonic sound substitutions of the
English [t —[\] sort. Two sounds that are related in this way are functionally the same,

even though they are not physically the same. Although its@esn curious that a sound
substitution may take place that seems to have no functional consequences, in Chapter
Six | argue that, despite their superficial functional inertness, allophonic substitutions
often evolve exactly to stave off the court@nctional consequences of neutralization.

LEARNING THE ALTERNANTS
When we hear a completely unfamiliar language, we perhaps get some sense of
what speech sounds like at the very earliest stages of language leaaningbroken
jumble of sounds that has virtlyaho discernible structure, neither rhyme nor reason. But
because language learners are exposed to a daily barrage of speech, and because speech
consists of words that are used over and over again, certain sound patterns are repeated
and repeated. Theseqences of soundsexactly because of this repetitietbegin to
emerge and be recognized amid the chaos.
In any given language, there is actually a hierarchy of frequency among sound
sequences. At the bottom of this hierarchy are those sequences thasteredlacross
word boundaries. Some of these sound combinations might be encountered in relatively
low numbers, because there are few limits on what sound may abut another, and so
unusual and rare sequences may be found. But within words, there arecesghanare
encountered more often, because words are repeated and repeated, and are comprised of
the comparatively limited set of woidternal sound combinations that the language has
evolved.
Sound combinations found within words but acnossphemdoundaries are
more often encountered than sound combinations across word boundaries, exactly
because words are used again and again by sp
meaningll out of whi c hsckly bas dne maphesrearodtd-e . S o0 —sS i

whichincludes the rare morphenmgernal sequenck§] ; —sscks@) mds twb [

mor phemes, the root -shillx I{inteamalgdorphbree or di nal s u

boundaries are indicated wckstQts]) hasttHe) . The pl ur

sequencelfsQg which is never found within the confines of a single English morpheme.

Indeed, this sequence is limited to this word and this word only! The atowstever

for-hissownrgood indierocker Stephin Merritt has exploited this tonguasting sound

sequence N his intentionall I anfibgibgndandt wa mal

date are called —Wasps' Nestsll and —Hyacinth
The sound combinations that are encountered most often areniittuse

morphemesUsually, only sounds at the begingiand the end of morphemes combine in

new ways with other sounds, while sound sequences that are internal to the morpheme
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are usually fairly stable, because these sounds least often recombine such that they end up
next to other soundst hey ar et rtaypp edll |iymteraal contextyaide me
so are the most stable and consistent in terms of their combinatory properties.

Repetition breeds familiarity:

Least often encountered sound combinations: across word boundaries
More often encountered soundnaoinations: across morpheme boundaries
Most often encountered sound combinations: within morphemes

As mentioned in the previous section, we have experimental evidence showing
that children are differentially sensitive to the more common and less comnonash so
sequences they encounter in the speech signal, even at the edéingystic levels of
infancy. However, children cannot possibly understand that the speech signal might be
structured into words and morphemes until they begin to associate thésggrasbund
sequences with particular meanings. 't s exa
signal are semantically relevant and useful to speakers of the language that they are
repeated over and over again in particular-vealld situations. Becae of this
repetition, they are constantly encountered by learners, and eventually emerge to these
learners as the functional units that they are for speakers. As they learn to associate
particular sound chunks with particular meanings, learners are begjioparse—or
separate outthe functionally relevant chunks of the speech signal.

Structuring the speech signal into sentences, words, and morphemes emerges as a
consequence of patterns of sounds that are heard again and again by language learners,
with which they come to associate with a particular meaning, due to what we might call
therichnessof the stimulus At the earliest stages of vocabulary building, the more often
a particular sound sequence is encountered, the more readily that such-eneening
correspondence will be established. And the more often these sound sequences combine
and recombine with other sound sequences, indeed, the more likely that learners will take
note of these sequences' tendencapdsbo combi n
emerge as independent functional units of t
knowledge of théorm of language is determined to a great extent by thefuagtion
that language has for speakers.

The only reasonable explanation for our eff@slenastery of the inordinate
complexities of the linguistic system is the
hypothesis. Learners are bombarded with speech at spectacularly punishing levels. The
constant repetition of particular sound sequenceatiticplar realworld contexts will
induce their emergence as functional units of the langaag®ds and morphemes.

Consequently, languages that have a richer and/or more complex phonological structure
should be no more difficult to acquire than languageas have simpler structures,

because phonological complexity is necessarily matchedibgncedor this complexity.
Indeed,no languagetakessignificantlylongerto acquireby childrend or is significantly
moredifficult to acquireby childrend thanany other language

We can well imagine the early learner beginning to make sense of the speech
stream, encountering patches of increasingly familiar sequences which coalesce into
words and morphemes, punctuated by less familiar sequences, which help todue wor

e
h
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and morpheme boundaries. During the learning process, form and function would seem
intertwined to an extent that genuinely precludes their unraveling.

As amazing as this accomplishment is, it becomes even more astonishing when
recal | i ng tadmeotonetrdtaBonsaip betsveeh sound and meaning. Due to
neutralization and allophony, souralgernatewith each other: due to the substitution of
one sound with another, the same word or morpheme may possess several context
dependent realizationsh& variation in sounds that is a consequence of these alternations
can provide evidence to learners that words and morphemes have internal structural
properties. Learners come to master all the cotegendent realizations of morphemes,
such that they ¢ablish the ong¢o-many, and manyo-one relationships between sound
and meaninghat exist in the ambient system. Guoemany relations exist between sound
and meaning in the form of neutralization. M&oyone relations exist between sound
and meaning ithe form of allophony, although we might just as readily call this
allomorply, since we are dealing with different phonetic shapes at the level of the
morpheme, not at the level of individual sounds. What | mean is that, for example, at this

level of desription, the pronunciationgd®] and foN k ( for —phonel) are j

distinct though have the same meaning, and so the forms are allomorphic. As the linguist

Jan Baudouin de Courtenay wrote in 1895, —St

i solated phonemes (sounds), but entire morph
So |let's see how this might work with our

just ignore the complications introduced by

English.) Consider a fe sentences that a child might hear in the course of a typical day:

—Someone angvedrl t he pho]
—Wher e’ smtehédoplkd ]l

—T he Npehocflord is twisted again!l

—You mi sbdleed caalpho[rom your brotherl.
—Someone answafelthe damn pho]
—Ho n eeyphomjt h bi | | is overdue againl.

—Wi Il someone pich eumpltriraadggdddamn pho]

During this typical day, a child would hedo#h] at the end of a sentence two
times, fof twice, [fofim] twice, and fo%h] with a following vowel once. Dueptthe real
world contexts in which these sentences are spoken, the child will quite rapidly come to
figure out that these three phonetically distinct forms are allomertiet is, they are all
associated with the same meaning. (They would also, of cdwaemany other words
which pattern similarly in this regard, thus increasing their exposure to the sound
pattern.)

As children begin to make this maty-one association between sound and

meaning, they are learning that several different (albeit sinsitarhd sequences play a
single functional role. That is{d#m], [fo%h], andfo al | mean —phonel . No
children can use these different sound seque
begin to sayfpdm], [fofh], and fofN as appreriate, as a consequence of the speech
patterns that they have become familiar with. At this point then, only sounds that actually
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alternate with each otherthe [m], [n],andN o f t he v amigltenerge—p honel s
from the otherwise stable phonetic baakand: folfn], [fodh], and fo#. By contrast,
the remai nder -eoughlyhfef—doesnotengguédimatternhtion, and

so there is no evidence to learners that these phonetic aspects of the various phonetic
real i zat i on sbhebrdkendgvh mta enillerpraugable bits: if learners
encounter no evidence to the contrary, tHef§ patterns as a single, unanalyzable whole,
or Gestalt We might say that sounds in alternationfaregroundedor the learner,

exactly because thebehave somewhat independently from the remainder of the
morpheme or word with which they are affiliatetbin], [fo4], [fofN. So alternations

set some elements of the word into high relief against the stable phonetic background,
and learners gte naturally and expectedly master their patterning.

A moment ago | remarked that alternations add an astonishing element of
complexity to the language learning task. But now, it turns out that it is this very
complexity of the pattern that assists leasnarthe structuring process itself. The richer
the set of alternations, the more frequently learners are exposed to these alternations, the
more readily they master these alternations. Here again, it is the richnlesstofulus
that reveals the struatal complexities to learners. As | mentioned, languages which have
a richer and/or more complex set of alternations are no more difficult to acquire, and take
no longer to acquire, than languages with fewer and/or simpler alternatisngtexityin
patterns of alternationis necessarilynatchedy evidencedor this complexity

l't*s vitally i mportant -tamd morghenegnteonalr t hat n
structuring is possible without learners assignimgeaningto the sounds that they hear.

S o anly besausefpfh] and fofN have the same meaning thal &nd N may emerge

as alternants of each other in this context. If learners did not assign meaning to these two
phonetically distinct forms, then learners would héaf] in a variety ofcontexts, and
[fofN in others, but they would have no evidence of the allomorphic relationship between
[foffh] and foffN, and so would have no evidence for theloric relationship between
these particulam]s, and Ns. Indeed, experimental ence suggests that learners begin
to establish the functional relationships among sounds in alternation during about the
tenth to twelfth month of life, which is, not coincidentally, just about when they also start
to establish systematic associationsMgen sound and meanirigarningallophonic
relationsis dependentiponlearningallomorphicrelations
But learners also must contend with é¢nemany mappings, whereby one sound
shape corresponds to more than one meaning. This, of course, is neiainalésain
—phone bookl and —foam bookl. And the same p
learners are able to pair particular sound sequences with particular meanings will it
emerge that thenf] in [foffm] may bear a functional relationship to tmg ¢f [fofh] and
the N of [fof\k, or thatthisin] may be part of another word e
Of course, children aren‘t consciously aw
make. The point is that it'-sexppsuetpo t hrough va
thousands of words on an everyday basis; the richness of the stimulus-tHgsdin
learners come to extract the relevant patterns from the speech signal. Generalizations
about the pairing of sound and meaning can only emerge through experidnaa wi
enormous number of examples.
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Al 't hough primarily concerned with pairing
experience with repeated patterns may eventually lead to the passive emergence of
statisticallyderived generalizations, which may account for tabitity to reproduce
these patterns in novel contexts. This generalizing ability on the part of language learners
might also help explain how they can come to use words that they have never
encountered before. Indeed, you may have already been wondeomgknowledge of
phonology is based on our experience with the words that we hear, and not based on
structural constraints, how is it that we can produce words that we have never heard
before? For example, childreefmrght bnévehela
know without hesitation that more than one w
marker consistingoff , as in a fictional company <call ec
children will also know tihmantaalf iFkltamngall dea
some way wiHinkwvhichtheé puraigrargelt consists dffp—without ever
having heard the word —{1angesl before. We <c
together into novel combinations, and know which allomorpis& without ever having
encountered the word previously. How do we acquire this knowledge, and what does this
knowledge consist of?

The issue is far from resolved, but once
hypothesis might point the way to a satistyianswer. Based on the thousands and
thousands of examples that children are exposed to, they build an inventory of forms that
take a plural marker. Sometimes the plural markeglis[ s o metizhané s it ‘s |
sometimes it might be something else. Thitoagnstant exposure to the same words in
the plural form, and constant exposure to matmgrwords taking one or another plural
form, the plural marker is eventually seto high relief against the phonetic background
of the nouns that it accompaniesidige[lzh pockefs|, bush]zh potato chip§]. Once
again, through repetition and variation of the plural marker fdresgroundedrom the
soundandmeaning background.

I n the case of —wicketsll and —flangesl, w
children be making? Linguists have determined that whenever a noun ends in certain stop
consonants {p,%,%]) the [s] form of the plural marker follows in EnglishS{op
consonantsre those in which air is completely blocked from exiting the mouth.) The
factis, however, that we really have no way of knowing if children have mastered the
plural form by taking note of the consonants which precede the plural marker, or by some
other means. Indeed, there can be many routes to this generalization. One route might
involve automatized routines of movement. For example, after having mastered a manual
transmission, my driving a stick car proceeds unencumbered by reflection. | now
effortlessly glide from one automatd zed act.
probably similar with speech. With the constant repetition of sound sequences that is
characteristic of all languages, we probably develop automatized actions. So when we
pluralize —wicketll, we tap into ouwhichh nvent or
we have always used before. We move effortlessly from the articulatory postutgtior [

theonefor§f wi t hout a moment ‘s reflection. It wo
[%] to [IzZh since we have never engaged in that motor activity wheduging a plural
noun, because we have neliearda plural like that before.
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Alternatively, children might exploit the
nouns, and pluralize —wicketl accordingly. C
simil arckted §revakp i[n t he pluralg,ll ,f ogllleenxeatnip | e,
—bucsklet [ The problem with this hypothesis tha
compelling and quantifiable determination of similarity. What are the specific qualities
andrelations that render some objects similar, and others dissimilar? It remains an
impressionistic notion for both linguists and psychologists, and so its scientific use
remains elusive for the present. This is not
extremely sophisticated diagnostic for similarity, only that similarity has not, to date,
been compellingly operationalized by researchers.

SUMMARY

As speakers of a language, our effortless mastery of sound substitutions derives
from our vast experience Witthe speech that we hear. As shown in Figure 1.2, these
sound substitutions can be divided into +adternating and alternating types. Contrastive
substitutions are nealternating; they change word meaning. Namtrastive sound
substitutions induce alteations. These alternating sound substitutions come in two
varieties which result in nehi-uniqueness between sound and meaning. Neutralizing
substitutions create homophones, thus eliminating the phonetic evidence for distinctions
in meaning. Allophonisubstitutions maintain meanimijstinctions.

\ Sound substitution |

C C
Non-alternating \ | Alternating |
C ¢ C
Contrastive Neutralizing Allophonic
changes meaning: eliminates phonetic maintains meaning:
[bBick - [tGrick evidence for distinctio in invi[ *de someone-
meaning: invi[\]e anyone
pholn]e - phojm]e book

Figure 1.2. Three types of sound substitution.

Neutralizing and allophonic alternations inevitably sabotagelojueness in
phonology, but is theery property ohonbi-uniqueness that mdgregroundthe
alternating suttomponents of words and morphemes from the stable phonetic
background, such that learners may effortlessly recycle them in novel forms.

Although one of the main jobs of phonologist$o document the regularities and
systematic properties of sound substitutions, there is little evidence that language learners
focus their energies similarly. Instead, learners are busy pairing sound and meaning, so
that they can understand and produce e | anguage around t hem. It
speakers make mistakes about their feelings, or intuitions, about language: sometimes the
same sound sequences correspond to different meanings (neutralization), and sometimes
different sound sequences correggpdo a single meaning (allophony). Furthermore,
conscious awareness of speech sounds, and on
patterning on demand, reveals nothing about the nature of phonological structure. We do
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eventually become aware of thegularities of our sound systems, as evidenced by our
ability to produce novel forms |ike —wickets
only emerge after thorough knowledge of words and theaningss well in place It
seems thaehrning allophomi relations islependentipon learning allomorphic relations.

While | certainly don‘t deny the existenc
Skinnerian behaviorist might), | do believe that we should proceed with extreme caution
in our hypotheses abotlteir content. In subsequent chapters | will argue that the nature
of linguistic knowledge can only be indirectly ascertained, through direct inspection and
documentation of linguistic behavior across communities of speakers, and across
generations of sp&ars; that phonology is best characterized as sosg#nized system
of substantive social conventions which evolves passively over generations of speakers.
The regularities we observe in phonological systems are due to a complex interaction of
phonetic ad cognitive pressures acting over generations and generations of language use,
and can be understood only when considering the communicative function of language
itself. Hence, to challenge the inclinations of any wehddsolipsists reading this book,
loquorergoes—I s peak, therefore you arel.
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