Sounds and Languages

1.1 The Sounds of Language Evolve

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 un-
doubtedly 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 should also consider 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 differ-
ent 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
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started talking in different parts of the 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.

We do know that languages change, often quite rapidly, so that elderly
people cannot readily understand what their grandchildren are saying. My 11-
year-old granddaughter does not know what I'm talking about when I men-
tion a milliner (hat-maker) or a davenport (couch), and old words are constantly
being replaced by new ones (when buying shoes I now look for a store that
sells footwear). When people are isolated from their neighbors, living in places
where travel is difficult, different ways of speaking soon become established.
Even when travel is comparatively simple, as it is along rivers in many trop-
ical areas, prehistoric groups became self-sufficient. They had no need to inter-
act with other people as long as they had sufficient food. When a small group
of people live by themselves they develop their own way of speaking after
only a generation or so, producing a new dialect that their neighbors will
understand only with difficulty. In a few hundred years they will have a new
language which is different from that of their ancestors and everybody else
around them.

There are about 7,000 languages in the world all together. Nearly 4,000 of
them are spoken by small tribes in two tropical areas, one extending across
Africa from the Ivory Coast to the Congo and beyond, and the other centered
on Papua New Guinea. In these areas there is ample rainfall and the people
have been relatively self-sufficient for many generations. Until recently they
had no great need to talk to other people. 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.

What are the pressures affecting the sounds that languages can use? In the
first place, we are constrained by what we can do with our tongues, lips, and
other vocal organs. Secondly, we are limited by our 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 distinguishable by native speakers (although, again, some
distinctions may seem too subtle for ears that are unfamiliar with them). These
two factors, articulatory ease and auditory distinctiveness, are the principal
constraints on how the sounds of languages develop.

There are additional factors that shape the development of languages, not-
ably, 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 have half a dozen syllables, and make an infinite number of words by
combining these syllables in different orders. But many of the words would be
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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 move-
ments of our tongues and lips as gestures, much like the gestures we make
with our hands. When we talk we use specific gestures — controlled move-
ments — 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.

Societies weight the importance of the various constraints — articulatory
ease, auditory distinctiveness, and gestural economy — in different ways, pro-
ducing mutually unintelligible languages. But despite the variations that occur,
the sounds that all languages use have many features in common. For ex-
ample, every language uses both vowels and consonants to produce a variety
of words. All languages use outgoing lung air in all words (though some may
use ingoing air in parts of a word). And all languages use variations in the
pitch of the voice in a meaningful way.

1.2 Language and Speech

The main point of a language is to convey information. Nowadays a language
can take various forms. It can be spoken or written, or signed for those who
cannot hear, represented in Braille for the blind, or sent in morse code or
semaphore or many other forms when necessity arises. Speech is the most
common way of using language. But speech is not the same as language.
Think of what else you learn just by listening to someone talking. There are all
sorts of non-linguistic notions conveyed by speech. You need only a few sec-
onds to know something about a person talking to you, without considering
the words they use or their meaning. You can tell whether they come from the
same part of the country as you. You know the social group they belong to,



4 Sounds and Languages

and you may or may not approve of them. Someone talking with a so-called
Harvard accent may sound pretentious. In Britain the differences between
accents may be even more noteworthy. As Bernard Shaw puts it in the Preface
to Pygmalion: “It is impossible for an Englishman to open his mouth without
making some other Englishman despise him.” The accent someone uses con-
veys information about what sort of person they are, but this is different from
the kind of information conveyed by the words of the language itself.

Another aspect of speech that is not part of language is the way speech
conveys information about the speaker’s attitude to life, the subject under
discussion, and the person being spoken to. We all know people who have a
bright, happy way of talking that reflects their personalities — perhaps some-
one like Aunt Jane who was always cheerful, even when she was dying of
cancer. Of course, people who sound happy may be just putting on a brave
front. But, true or false, their speech conveys information that is not necessar-
ily conveyed by their words. Whenever someone talks, you get an impression
of their mood. You know whether they are happy, or sad, or angry. You can
also assess how they feel about whatever you are discussing. They may sound
interested or indifferent when they reply to your comments. In addition you
can tell from their tone of voice what they think about you. They may be
condescending, or adoring, or just plain friendly. All these attitudinal aspects
of speech are wrapped up together in information conveyed by speech. You
may be wrong in whatever inferences you make, but, true or false, whenever
someone talks, their speech is conveying information of this sort.

The final kind of non-linguistic information conveyed by speech is the iden-
tity of the speaker. You can often tell the identity of the person who is speak-
ing without looking at them. Again, you may be wrong, but when someone
telephones and simply says ‘Hi’, you may be able to say whether it is a mem-
ber of your family or a friend you know. You can get this kind of information
from the aspects of speech we have just been discussing, the regional accent
and the attitude that the speaker has. But there is often something more. You
can tell which person it is from that region, and you can say who they are
whatever their current emotions. I know my wife’s voice on the phone, even
when I am expecting a call from one of her relatives, and irrespective of
whether she is cross because she has just had her purse stolen, or delighted
because she has won the lottery. She still sounds like Jenny. (To be truthful, I
have never had the opportunity to test the last part of this observation; I don’t
really know whether I could identify her voice when she has won the lottery.)

1.3 Describing Speech Sounds

In this book we will refer to the sounds of languages in three different ways.
We will describe the sound waves in acoustic terms; we will note the gestures
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Figure 1.1 Part of the sound wave of the vowel a as in father. The arrows indicate a
section that is repeated every one-hundredth of a second.

of the vocal organs used to produce them (the articulations); and we will label
them using the symbols of the International Phonetic Alphabet (the IPA). We
will discuss the latter two possibilities, the articulations and symbols, later,
although we can note here that sounds illustrating all the IPA symbols are on
the attached CD in recording 1.1. If you listen to the sounds illustrating the
IPA symbols now, remember that they are the typical sounds represented by
these symbols in many different languages. They may not be equivalent to any
of the sounds of your accent of English or any other particular language.

Phonetic symbols should not be confused with letters of the alphabet used
in spelling words. I always put phonetic symbols in bold, thus: a, e, i, o, u.
Whenever I am referring to letters I put them in quotes: ‘a, €, i, o, u’. Another
convention I adopt in this book is to put words in italics when I am referring
to the word as spoken. I might, for example, refer to the consonant p as in pie.

We will begin our description of the sounds of languages by considering the
sound waves that are produced when we talk. Whenever you speak you cre-
ate a disturbance in the air around you, a sound wave, which is a small but
rapid variation in air pressure spreading through the air. Figure 1.1 shows
part of the sound wave of the vowel a as in father. During this sound the air
pressure at the speaker’s lips goes up and down, and a wave with correspond-
ing fluctuations is generated. When this sound wave reaches a listener’s ear it
causes small movements of the eardrum, which are sensed by the brain and
interpreted as the sound a as in father, spoken with a particular pitch and
loudness.

We can start thinking about the sound waves that form the acoustic struc-
ture of speech by considering the ways in which sounds can differ. Speech
sounds such as vowels can differ in pitch, loudness, and quality. You can say
the vowel a as in father on any pitch within the range of your voice. You can
also say it softly or loudly without altering the pitch. And you can say many
different vowels, without altering either the pitch or the loudness.
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Figure 1.2 Part of the sound wave of the vowel a as in father said on a pitch
corresponding to a frequency of 200 Hz, making it an octave higher than the sound
in figure 1.1.

The pitch of a sound depends on the rate of repetition of the changes in air
pressure. A short section of the sound wave of the vowel a as in father in
figure 1.1 repeats itself every one-hundredth of a second. The frequency of
repetition is 100 times a second, or, in acoustic terms, 100 Hz. (Hz is the
abbreviation for hertz, the unit of frequency.) This particular frequency corres-
ponds to a fairly low pitch in a male voice. Figure 1.2 shows the same vowel
with the higher frequency of 200 Hz, which means that it had a higher pitch.
This vowel was said on a pitch an octave above the sound in figure 1.1. It is in
the higher part of the male voice range.

The loudness of a sound depends on the size of the variations in air pres-
sure. Figure 1.3 shows the sound wave of another utterance of the vowel a as
in father. On this occasion the sound wave has an amplitude (the size of the
pressure variation) which is about half the amplitude of the vowel in fig-
ure 1.1. You can see that the peaks of air pressure in figure 1.3 are about half
the size of those in figures 1.1 and 1.2. The only difference between figures 1.1
and 1.3 is in the amplitude (the size) of the wave. In all other respects the
waves have exactly the same shape. Differences in amplitude are measured in
decibels (abbreviated dB). The difference in amplitude between the sounds in
figures 1.1 and 1.3 is 6 dB, but, because of the complex way in which dB
differences are calculated, there is no easy way of putting an amplitude scale
on these figures. The wave in figure 1.1 sounds a little more than twice as loud
as the one in figure 1.3.

The third way in which sounds can differ is in quality, sometimes called
timbre. The vowel in see differs in quality from the first vowel in father, irre-
spective of whether it also differs in pitch or loudness. The symbol for the
quality of the vowel in see is i, corresponding to the letter ‘i’ in French, Italian,
or Spanish si. (In English we rarely use i for this sound, but we do in police.) As
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Figure 1.3 Part of the sound wave of the vowel a as in father produced with
approximately half the loudness of the sound in figure 1.1.
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Figure 1.4 Part of the sound wave of the vowel i as in see said on the same pitch
and with approximately the same loudness as the sound in figure 1.1.

we have seen, the symbol for the quality of the first vowel in father is a, a
script letter ‘a’.

Differences in vowel quality have more complex acoustic correlates, loosely
summed up as differences in the shape of the sound wave (as opposed to its
repetition rate and size). Figure 1.4 shows the sound wave of the vowel i in
see. This wave, like the waves in figures 1.1 and 1.3, has a frequency of 100 Hz,
in that the wave repeats every hundredth of a second. It also has a slightly
smaller amplitude than these other waves. The vowel i (remember, this is the
internationally agreed-upon symbol for the vowel in see, not the sound of the
word I) is usually less loud — has less amplitude — than the vowel a because
the mouth is less open for i than for a. In general, the wider you open your
mouth, the louder the sound.
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The shape of a sound wave is sometimes called the waveform. The wave-
forms in figures 1.1 and 1.4 repeat every one-hundredth of a second, so that
both sounds have the same pitch. The waveform in figure 1.4 has a greater
number of small variations than that in figure 1.1. It is the waveform of a
sound with a different quality.

1.4 Summary

This chapter has discussed the principal constraints on the evolution of the
sounds of the world’s languages, which are ease of articulation, auditory dis-
tinctiveness, and gestural economy. It has also discussed the differences be-
tween speech and language, and outlined some of the main acoustic distinctions
among sounds. In the next chapter we will consider how one of the acoustic
distinctions, that corresponding to pitch, is used in the world’s languages.



