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Praise for the previous edition:
“This is a fascinating, accessible, and reader-friendly book by a master phonetician, about 
how speech sounds are made, and how they can be analyzed. I warmly recommend the 
book to everyone with an interest, professional or otherwise, in spoken language.” 

John Laver, Queen Margaret University College

Praise for the third edition:
“This book conveys an amazing range of current science, including phonetics, 
psycholinguistics, and speech technology, while being engaging and accessible for 
novices. This edition maintains Ladefoged’s friendly, enthusiastic style while adding 
important updates.” Natasha Warner, University of Arizona

This popular introduction to phonetics describes how languages use a variety of 
different sounds, many of them quite unlike any that occur in well-known languages. 
Peter Ladefoged rightly earned his reputation as one of the world’s leading linguists, 
and students benefitted from his accessible writing and skill in communicating ideas. 
The third edition of his engaging introduction to phonetics has now been fully updated 
to reflect the latest trends in the field. It retains Peter Ladefoged’s expert writing and 
knowledge, and combines them with Sandra Ferrari Disner’s essential updates on 
topics including speech technology. 

Vowels and Consonants explores a wide range of topics, including the main forces 
operating on the sounds of languages; the acoustic, articulatory, and perceptual 
components of speech; and the inner workings of the most modern text-to-speech 
systems and speech recognition systems in use today. The third edition is supported 
by an accompanying website featuring new data, and even more reproductions of the 
sounds of a wide variety of languages, to reinforce learning and bring the descriptions 
to life, at www.wiley.com/go/ladefoged.

Cover image: Henry Moore, Head 1950, 1958 (HMF 2979). 
Reproduced by permission of the Henry Moore Foundation.
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of America. He is the author of numerous books, including The Sounds of the World’s 
Languages (with I. Maddieson, Wiley-Blackwell, 1996), Phonetic Data Analysis (Wiley-
Blackwell, 2004), and A Course in Phonetics, Sixth Edition (with Keith Johnson, 2010).

Sandra Ferrari Disner teaches general and forensic linguistics at the University 
of Southern California. She has over 25 years of experience in speech technology, 
having developed commercial text-to-speech and speech-recognition systems in five 
languages, as well as the world’s first talking video games.
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This book is for Jenny Ladefoged, although a major portion of it already 
belongs to her. Many of the sentences are hers, 

and she compiled almost all the sound files.

It also honors the memory of Eliot Disner.

Ladefoged_ffirs.indd   iiLadefoged_ffirs.indd   ii 12/21/2011   1:47:35 AM12/21/2011   1:47:35 AM



Vowels and Consonants

Third Edition

By 

Peter Ladefoged 

revised by 

Sandra Ferrari Disner

A John Wiley & Sons, Ltd., Publication

Ladefoged_ffirs.indd   iiiLadefoged_ffirs.indd   iii 12/21/2011   1:47:35 AM12/21/2011   1:47:35 AM



This third edition first published 2012
© 2012 Peter Ladefoged and Sandra Ferrari Disner

Edition History: Blackwell Publishing Ltd (1e, 2001 and 2e, 2005)

Blackwell Publishing was acquired by John Wiley & Sons in February 2007. Blackwell’s 
publishing program has been merged with Wiley’s global Scientific, Technical, and Medical 
business to form Wiley-Blackwell.

Registered Office
John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, UK

Editorial Offices
350 Main Street, Malden, MA 02148-5020, USA
9600 Garsington Road, Oxford, OX4 2DQ, UK
The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, UK

For details of our global editorial offices, for customer services, and for information about how 
to apply for permission to reuse the copyright material in this book please see our website 
at www.wiley.com/wiley-blackwell.

The right of Peter Ladefoged and Sandra Ferrari Disner to be identified as the authors of this 
work has been asserted in accordance with the UK Copyright, Designs and Patents Act 1988.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, 
or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording 
or otherwise, except as permitted by the UK Copyright, Designs and Patents Act 1988, without 
the prior permission of the publisher.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in 
print may not be available in electronic books.

Designations used by companies to distinguish their products are often claimed as trademarks. 
All brand names and product names used in this book are trade names, service marks, 
 trademarks or registered trademarks of their respective owners. The publisher is not associated 
with any product or vendor mentioned in this book. This publication is designed to provide 
 accurate and authoritative information in regard to the subject matter covered. It is sold 
on the understanding that the publisher is not engaged in rendering professional services. 
If  professional advice or other expert assistance is required, the services of a competent 
professional should be sought.

Library of Congress Cataloging-in-Publication Data

Ladefoged, Peter.
Vowels and consonants / by Peter Ladefoged ; revised by Sandra Ferrari Disner. – 3rd ed.
  p. cm.
 Includes bibliographical references and index.
 ISBN 978-1-4443-3429-6 (pbk. : alk. paper)
1. Phonetics. I. Disner, Sandra Ferrari. II. Title.
 P221.L244 2012
 414–dc23

2011029136

A catalogue record for this book is available from the British Library.

Set in 10.5/13pt Minion by SPi Publisher Services, Pondicherry, India

1 2012

Ladefoged_ffirs.indd   ivLadefoged_ffirs.indd   iv 12/21/2011   1:47:35 AM12/21/2011   1:47:35 AM



Contents

Table of Web Content ix
Author’s Preface from the First Edition xiii
Preface to the Third Edition xiv
Acknowledgments from the Previous Editions xvi
The International Phonetic Alphabet xviii

1 Sounds and Languages 1
 1.1 Languages Come and Go 1
 1.2 The Evolving Sounds of Languages 4
 1.3 Language and Speech 5
 1.4 Describing Speech Sounds 6
 1.5 Summary 9

2 Pitch and Loudness 11
 2.1 Tones 11
 2.2 English Intonation 14
 2.3 The Vocal Folds 20
 2.4 Loudness Differences 23
 2.5 Summary 24

3 Vowel Contrasts 26
 3.1 Sets of Vowels and Standard Forms of a Language 26
 3.2 English Vowels 28
 3.3 Summary 31

4 The Sounds of Vowels 32
 4.1 Acoustic Structure of Vowels 32
 4.2 The Acoustic Vowel Space 35
 4.3 Spectrographic Displays 37
 4.4 Summary 38

Ladefoged_ftoc.indd   vLadefoged_ftoc.indd   v 12/22/2011   7:30:16 PM12/22/2011   7:30:16 PM



vi Contents

 5 Charting Vowels 39
 5.1 Formants One and Two 39
 5.2 Accents of English 43
 5.3 Formant Three 46
 5.4 Summary 47

 6 The Sounds of Consonants 48
 6.1 Consonant Contrasts 48
 6.2 Stop Consonants 48
 6.3 Approximants 53
 6.4 Nasals 54
 6.5 Fricatives 55
 6.6 Summary 60

 7 Acoustic Components of Speech 62
 7.1 The Principal Acoustic Components 62
 7.2 Synthesizing Speech 64
 7.3 Summary 67

 8 Talking Computers 68
 8.1 Words in Context 68
 8.2 Our Implicit Knowledge 72
 8.3 Synthesizing Sounds from a Phonetic Transcription 75
 8.4 Applications 78
 8.5 Summary 81

 9 Listening Computers 82
 9.1 Patterns of Sound 82
 9.2 The Basis of Computer Speech Recognition 87
 9.3 Special Context Speech Recognizers 89
 9.4 Recognizing Running Speech 90
 9.5 Different Accents and Different Voices 94
 9.6 More for the Computationally Curious 96
 9.7 Summary 97

10 How We Listen to Speech 99
 10.1 Confusable Sounds 99
 10.2 Sound Prototypes 103
 10.3 Tackling the Problem 107
 10.4 Finding Words 109
 10.5 Social Interactions 110
 10.6 Summary 112
 10.7 Further Reading and Sources 112

Ladefoged_ftoc.indd   viLadefoged_ftoc.indd   vi 12/22/2011   7:30:16 PM12/22/2011   7:30:16 PM



 Contents vii

11 Making English Consonants 114
 11.1 Acoustics and Articulation 114
 11.2 The Vocal Organs 115
 11.3 Places and Manners of Articulation 117
 11.4 Describing Consonants 119
 11.5 Summary 122

12 Making English Vowels 123
 12.1 Movements of the Tongue and Lips for Vowels 123
 12.2 Muscles Controlling the Tongue and Lips 126
 12.3 Traditional Descriptions of Vowels 129
 12.4 Summary 134

13 Actions of the Larynx 135
 13.1 The Larynx 135
 13.2 Voiced and Voiceless Sounds 137
 13.3 Voicing and Aspiration 138
 13.4 Glottal Stops 140
 13.5 Breathy Voice 141
 13.6 Creaky Voice 145
 13.7 Further Differences in Vocal Fold Vibrations 148
 13.8 Ejectives 149
 13.9 Implosives 151
 13.10 Recording Data from the Larynx 152
 13.11 Summary 155

14 Consonants Around the World 156
 14.1 Phonetic Fieldwork 156
 14.2 Well-Known Consonants 158
 14.3 More Places of Articulation 159
 14.4 More Manners of Articulation 167
 14.5 Clicks 172
 14.6 Summary 175

15 Vowels Around the World 176
 15.1 Types of Vowels 176
 15.2 Lip Rounding 178
 15.3 Nasalized Vowels 182
 15.4 Voice Quality 184
 15.5 Summary 185

16 Putting Vowels and Consonants Together 186
 16.1 The Speed of Speech 186
 16.2 Slips of the Tongue 188
 16.3 The Alphabet 188

Ladefoged_ftoc.indd   viiLadefoged_ftoc.indd   vii 12/22/2011   7:30:16 PM12/22/2011   7:30:16 PM



viii Contents

 16.4 The International Phonetic Alphabet 192
 16.5 Contrasting Sounds 193
 16.6 Features that Matter within a Language 195
 16.7 Summary 199

Glossary 200
Further Reading 205
Index 206

Ladefoged_ftoc.indd   viiiLadefoged_ftoc.indd   viii 12/22/2011   7:30:16 PM12/22/2011   7:30:16 PM



The following recordings, color figures, and videos are on the Vowels and Consonants 
website, www.wiley.com/go/ladefoged. Headphone prompts  in the margin 
indicate where sound files are available to support the text. A list of the materials and 
their descriptions is provided below. You will find SciconWeb, a new browser, 
available on the website. This will not only play each recording when you open it, 
leaving the text visible during the audio portion, but also bring up a menu that 
allows you to make spectrograms and a pitch track of the sound that has been played, 
as well as other helpful options.

Users are reminded that all this material is copyright. Instructions whereby insti-
tutions can obtain similar material are available at:

www.linguistics.ucla.edu/faciliti/sales/software.htm.

Recording 1.1 Sounds illustrating the IPA symbols

Recording 2.1 The tones of Standard Chinese (table 2.1)
Recording 2.2 The tones of Cantonese (table 2.2)
Recording 2.3 I’m going away said as a normal unemphatic statement
Recording 2.4 Where are you going? said as a normal unemphatic question
Recording 2.5 Are you going home? said as a regular question
Recording 2.6 Where are you going? said with a rising pitch
Recording 2.7 Are you going away? said with some alarm
Recording 2.8 When danger threatens your children, call the police
Recording 2.9 When danger threatens, your children call the police
Recording 2.10 Jenny gave Peter instructions to follow
Recording 2.11 Jenny gave Peter instructions to follow
Recording 2.12 An utterance in which there are no words, but in which the speaker 

sounds contented
Recording 2.13 An utterance in which there are no words, but in which the speaker 

sounds upset or angry

Table of Web Content
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This book is about the sounds of languages. There are thousands of distinct languages 
in the world, many of them with sounds that are wildly different from any that you 
will hear in an English sentence. People trill their lips and click their tongues when 
talking, sometimes in ways that are surprising to those of us who speak English. Of 
course, some of the things that we do, such as hearing a difference between fin and 
thin, or producing the vowel that most Americans have in bird, are fairly amazing to 
speakers of other languages, as we will see.

There are about 200 different vowels in the world’s languages and more than 600 
different consonants. There is no way that I can discuss all these sounds in an 
introductory book. I’ve just tried to give you some idea of what happens when 
people talk, explaining most of the well-known sounds, and giving you a glimpse of 
some of the more obscure sounds. If you want a fuller, more systematic, account of 
phonetics, there are many textbooks available, including one of my own.

Many of the sounds discussed are reproduced on the Vowels and Consonants 
 website, www.wiley.com/go/ladefoged. If possible, you should listen to the sounds 
while you read. I hope you will be entertained by what you hear and read here, 
and will look at the suggestions for further reading at the end of the book. I’ve been 
thrilled by a lifetime chasing ideas in phonetics. Who knows, perhaps you, too, will 
go on to become a phonetician. Enjoy.

P.L.

Author’s Preface from 
the First Edition
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Work on this third edition of Vowels and Consonants began shortly after the death 
of Peter Ladefoged. His eightieth birthday party had been celebrated just months 
earlier, at a meeting of the Acoustical Society of America to which his students, 
colleagues and admirers had flocked from all over the US and around the world. 
His last days had been spent in fine health and spirits, engaged in his favorite 
pursuit, fieldwork, this time among the Toda people of Southern India. With his 
data gathered, he boarded a plane bound for home, and, en route, fell ill. His life of 
distinguished teaching, of scholarship and linguistic inquiry, and of great 
conviviality ended at Heathrow, just 15 miles from his birthplace. But in between 
those endpoints, he had spent a career teaching in the United States and doing 
fieldwork here and in Nigeria, Namibia, Sudan, Kenya, Botswana, Ghana, Congo, 
Uganda, Tanzania, Sierra Leone, Senegal, South Africa, Yemen, India, Nepal, 
Australia, Papua New Guinea, Thailand, China, Korea, Brazil, Mexico, and Scotland, 
to international acclaim.

Preface to the Third Edition
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 Preface to the Third Edition xv

A third edition of Vowels and Consonants was prompted by the need for regular 
updates to any chapters on speech technology and perception that appear in a 
twenty-first-century textbook, and informed by margin notes left by Professor 
Ladefoged in his desk copy.

The CD that had accompanied the previous editions has been replaced with a 
more readily accessible web-based collection of language files. These may be accessed 
on the Vowels and Consonants website, www.wiley.com/go/ladefoged.

The greatest help in producing this edition of Vowels and Consonants was provided 
by Jenny Ladefoged, to whom this book was, and shall always be, dedicated. Other 
commentators who gave generously of their time and expertise this time around 
were (in alphabetical order): Elaine Andersen, Sharon Ash, Roy Becker, Catherine 
Best, Tim Bunnell, Dani Byrd, Christina Esposito, Sean Fulop, Louis Goldstein, 
Mark Hasegawa-Johnson, Sarah Hawkins, Bruce Hayes, Caroline Henton, Fang-
Ying Hsieh, Keith Johnson, Sun-Ah Jun, Patricia Keating, Jody Kreiman, Mona 
Lindau, Ian Maddieson, Bathsheba Malsheen, Maricruz Martinez, Shri Narayanan, 
Ann Syrdal, Henry Tehrani, Laura Tejada, and Eric Zee. Any faults in the book must 
be attributed to the second author. The editors of this book, Julia Kirk and Danielle 
Descoteaux, provided thoughtful guidance. And the faculty and students of the 
USC Department of Linguistics – where Peter Ladefoged spent the final years of his 
academic career and Sandra Disner currently teaches general and forensic 
linguistics – provided inspiration, valuable insights and camaraderie to both authors.
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Many people have contributed wonderful ideas and comments for this book. 
Foremost among them is my colleague Pat Keating, who offered nuggets of teaching 
wisdom that I have incorporated, and suggested corrections for numerous errors 
(but don’t blame her for those I have added since she read the draft version). Other 
helpful commentators include (in alphabetical order): Vicki Fromkin, Yoshinari 
Fujino, Tony Harper and his colleagues and students at New Trier High School, 
Bjorn Jernudd, Sun-Ah Jun, Olle Kjellin, Jody Kreiman, Peggy MacEachern, Yoshiro 
Masuya, Pam Munro, Peter Roach, Janet Stack, and Jie Zhang. I am indebted to 
Caroline Henton for comments on speech synthesis and speech recognition, and to 
Mark Hasegawa-Johnson for making me restructure the speech recognition chapter. 
Victoria Anderson let me use her palatography pictures, Didier Demolin gave me 
the MRI pictures, and Bruce Gerratt took the photographs of the larynx; many 
thanks to all of them. I am also very grateful to the many people from all over the 
world who kindly made recordings for me. Special thanks to Jean Acevedo, who 
encouraged me to write a book of this kind.

For the second edition, additional thanks are due to the numerous students 
and instructors who commented on the first edition, notably Coleen Anderson, 
Karen Chung, Susan Guion, and Jennifer Smith. The chapter on speech perception 
benefited from comments by Sarah Hawkins. Eric Zee helped with Chinese 
material. Siri Tuttle kindly allowed me to use her anatomical sketches. The CD 
accompanying the second edition was considerably improved by the weekly 
luncheon meetings in the UCLA Phonetics Lab, in which the faculty and graduate 
students went through the recordings and transcriptions of many languages and 
made numerous critical comments and suggestions. (Some of these suggestions 
have not been implemented due to my inability to obtain the relevant data, and all 
faults remain mine.) I am also grateful to Pat Keating and other members of the 
UCLA Phonetics Lab for allowing me to include on the CD many more items from 
the UCLA Phonetic Data archive.

Acknowledgments from 
the Previous Editions
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Vowels and Consonants, Third Edition. By Peter Ladefoged and Sandra Ferrari Disner.
© 2012 Peter Ladefoged and Sandra Ferrari Disner. Published 2012 by Blackwell Publishing Ltd. 

1.1 Languages Come and Go

Once upon a time, the most important animal sounds were those made by predators 
and prey, or by sexual partners. As mammals evolved and signaling systems became 
more elaborate, new possibilities emerged. Nowadays undoubtedly the most important 
sounds for us are those of language. Nobody knows how vocal cries about enemies, 
food, and sex turned into language. But we can say something about the way the 
sounds of languages evolved, and why some sounds occur more frequently than 
 others in the world’s languages.

Although we know almost nothing about the origins of language, we can still 
consider the evolution of languages from a Darwinian point of view. Remember 
that Darwin himself did not know anything about the origin of life. He was not 
concerned with how life began but with the origin of the various species he could 
observe. In the same spirit, we will not consider the origin of language; but we 
will note the various sounds of languages, and discuss how they got to be the way 
they are. We will think of each language as a system of sounds subject to various 
evolutionary forces.

We will begin by considering why people speak different languages. There are 
many legends about this. Some say it was because God was displeased when the 
people of Babel tried to build a tower up to heaven. He smote them so that they 
could not understand each other. Others say that the Hindu God Shiva danced, and 
split the peoples of the world into small groups. Most linguists think that languages 
just grew apart as small bands of people moved to different places. We know very 
little about the first humans who used language. We do not even know if there was 
one origin of language, or whether people started talking in different parts of the 
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2 Vowels and Consonants

world at about the same time. The most likely possibility is that speech developed in 
one place, and then, like any wonderful cultural development, it spread out as the 
advantages of talking became obvious.

People speak different languages because languages change, often quite rapidly. 
Elderly people cannot readily understand what their grandchildren are saying, and 
the same is true in reverse. My granddaughter does not know what I’m talking 
about when I mention a jalopy (old car) or a davenport (couch). New words are 
always needed for new things like email, texting, and television, which my 
grandfather did not know. Any change in living conditions will bring changes to 
the language. Time itself is often sufficient to bring about changes. When people 
are isolated from their neighbors, living in places where travel is difficult, they 
develop new ways of speaking. Even when travel was comparatively simple, as it 
is along rivers in many tropical areas, prehistoric groups became independent. If 
the land provided sufficient food, they had no need to trade or interact with their 
neighbors. When a small group lives by itself it develops its own way of speaking 
after only a generation or so, producing a new dialect that its neighbors will 
understand only with difficulty. In a few hundred years the group will have a new 
language which is different from that of their ancestors and of everybody else 
around them.

Languages come and go. The language you are reading now, English, did not 
exist 1,500 years ago. The people in England spoke a Celtic language at that time. 
Then the Angles and Saxons and other tribes invaded, bringing with them their 
own Low German dialects, which gradually evolved into English. English may last 
another 1,500 years, but, like Latin, it may disappear as a spoken language more 
quickly.

Historical forces have produced about 7,000 languages in the world today, but 
in 100 years or so there may be less than half that number. It is worth examining 
why languages are disappearing and considering whether it is a good or bad thing. 
At the moment nearly half the people in the world (actually 44 percent) speak one 
of the 10 major languages: Standard (Mandarin) Chinese, Spanish, English, 
Arabic, Hindi, Bengali, Portuguese, Russian, Japanese, and German. The first 
three of these languages are each spoken by more than a quarter of a billion 
people. (See “Acknowledgments” at the beginning of the book for the basis of 
numbers such as these.) But most of the world’s languages are spoken by com-
paratively few people. Fifty-one percent of all languages are spoken by fewer than 
10,000 people, the number in a small town in industrial countries. Nearly a quar-
ter of all languages have fewer than 1,000 speakers, about the number of people in 
a village. It’s only due to accidents of history that Chinese, Spanish, and English 
are so widely spoken. If other circumstances had prevailed, the Eskimo might 
have become a dominant power, and we might all be speaking a language with 
only three vowels.

More than half the 7,000 languages are spoken by small tribes in three tropical 
areas, one in the rain forests of South America, another in the equatorial regions 
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of Africa, and the third centered on Papua New Guinea. In these areas there is 
ample rainfall and the people have been relatively self-sufficient for thousands 
of years. As a result, many of them have lived in small groups for untold gene-
rations. Until recently they had no great need to talk to people  outside their 
group. They had the resources to live and talk in their own way. Quite often they 
developed new sounds, constrained only by the general  pressures that affect all 
human speech.

Now that governments, schools, radio, and even television are spreading into 
remote regions on every continent, the smaller tribes may want to learn more of the 
language of their dominant neighbors. Most of the world’s population is at least 
partially bilingual, and a high proportion speaks three or more languages. With the 
advent of more trade and businesses the smaller groups are becoming part of larger 
communities and their languages are becoming endangered. Generally a language 
dies because mothers do not speak it to their children and the language of the home 
changes. Parents learn a new language that their children are learning in school. 
Soon the children no longer speak their parents’ first language and their mother 
tongue is lost.

When a language disappears much of the culture often disappears with it. In the 
face of socioeconomic changes, small groups are forced into a choice that can seldom 
be fully satisfactory. They have to choose whether to keep at least partially to 
themselves, maintaining their traditional lifestyle, or to gain the benefits of belonging 
to a larger group by joining the world around them. They may (and it’s a big may) 
gain access to schools, health care, and a higher standard of living. But they may lose 
many aspects of life that they hold dear. However, outsiders should note that the 
choice between remaining apart and assimilating can be made only by the members 
of the group themselves. No one except the speakers should decry the loss of 
a particular language. Others who do so are being paternalistic and assuming they 
know what is best for other people. Some groups may be better off if they retain 
their language and culture, which would require some degree of separateness. Others 
might find it preferable to change, and allow the loss of their mother tongue. As 
a linguist I am sad that many languages are disappearing so that I will no longer be 
able to study their wonders. But it is not up to me to decide whether efforts should 
be made to keep a particular language alive. The speakers may find the costs too 
great, and the benefits small in comparison with becoming potentially equal 
members of a larger group.

Studying endangered languages (as I have done for more than 10 years) may 
reveal previously unreported sounds. It’s not that endangered languages are more 
likely to have unusual sounds. These languages are not endangered because of 
their sound systems, but because of socioeconomic changes. Many well-known 
languages have unusual sounds, but that does not make them likely to become 
endangered. American English has a rare vowel, the one in words such as her, sir, 
fur. This r-colored sound occurs as a vowel in less than 1 percent of the world’s 
languages, but it won’t cause the death of American English. Some endangered 
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languages have complex sets of sounds and others do not. But they are all a joy to 
phoneticians because there is always the chance that some of their unstudied 
sounds are unusual. By investigating little-known languages we get a further 
glimpse into the range of human phonetic capabilities, and the constraints on 
possible speech sounds.

1.2 The Evolving Sounds of Languages

The sounds of languages are constrained, first by what we can do with our tongues, 
lips, and other vocal organs, and second by our limited ability to hear small differ-
ences in sounds. These and other constraints have resulted in all languages evolving 
along similar lines. No language has sounds that are too difficult for native speakers 
to produce within the stream of speech (although, as we will see, some languages 
have sounds that would twist English-speaking tongues in knots). Every language 
has sounds that are sufficiently different from one another to be readily distinguish-
able by native speakers (although, again, some distinctions may seem too subtle for 
ears that are unfamiliar with them). These two factors, articulatory ease and audi-
tory distinctiveness, are the principal constraints on how the sounds of languages 
develop.

There are additional factors that shape the development of languages, notably, 
from our point of view, how our brains organize and remember sounds. If a language 
had only one or two vowels and a couple of consonants it could still allow words of 
half a dozen syllables, and make a vast number of words by combining these syllables 
in different orders. But many of the words would be very long and difficult to 
remember. If words are to be kept short and distinct so that they can be easily 
distinguished and remembered, then the language must have a sufficient number of 
vowels and consonants to make more than a handful of syllables.

It would be an added burden if we had to make a large number of sounds that 
were all completely different from one another. It puts less strain on our ability to 
produce speech if the sounds of our languages can be organized in groups that are 
articulated in much the same way. We can think of the movements of our tongues 
and lips as gestures, much like the gestures we make with our hands. When we talk 
we use specific gestures – controlled movements – to make each sound. We would 
like to use the same gestures over and over again. This is a principle that we will call 
gestural economy. Typically, if a language has one sound made by a gesture involving 
the two lips such as p as in pie, then it is likely to have others such as b and m, as in 
by and my made with similar lip gestures. If you say pie, by, my, you will find that 
your lips come together at the beginning of each of them. If a language has pie, by, 
my, and also a sound made with a gesture of the tongue tip such as t in tie, then it is 
also likely to have other sounds made with the tongue tip, such as d and n in die and 
nigh. You can feel that your tongue makes a similar gesture in each of the words tie, 
die, nigh. The sounds that evolve in a language form a pattern; and there is a strong 
pressure to fill gaps in the pattern.
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