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Abstract 

Changes in the sound system of a language may involve many different aspects. First, 
phonemes may be added to an inventory, they may become obsolete, or they may change 
their shape. Second, allophonic rules may emerge (e.g. "voice intersonorant fricatives"), 
disappear, or change. Third, phonotactic restrictions may be added (e.g. no syllable-initial 
Iknl sequences, so that such clusters are reduced to one sound), or change their effect (e.g. 
the ban on Iknl sequences may be resolved by epenthesis). Fourth, prosodic structure may 
change (resulting in, for instance, stress shift) and, fifth, morphophonological alternations 
(e.g. ablaut and umlaut) may start to play a different role or they may vanish (e.g. when 
morphology is regularized). This chapter will first briefly introduce the field of phonology 
as envisaged by structuralists and generative linguists. Section 2 discusses some changes in 
the consonant inventory, the allophonic variations, and the phonotactic restrictions in the 
history of the English language and shows that many of these changes are interrelated in 
the sense that a change in one component triggers an effect in another component. Sec
tion 3 expresses some ideas on the future of looking back on changes in the sound system, 
and Section 4 summarizes the chapter. 

1 Introduction to some basic terms and developments 
in phonological theory 

The ability of speakers to distinguish separate segments in a string of speech sounds is 
an important part of the knowledge that language users have about their native lan
guage. Speakers of English realize that the words pin, thin, bin, and fin differ only in 
the first sound and they may use this knowledge in rhyme, alliteration and in games 
with nonsense words (e.g. "Annie the pannie the thanny", "Simon the bimon the 
fimon"). The sounds represented by p, th, b, and f have a function in English, i.e. 
these speech sounds - together with approximately 35 others - are the minimal units 
that can distinguish meaning in English. The smallest elements that can cause a change 
in meaning are called "distinctive sounds" or "phonemes". lones (1967: vi) mentions 
that the French word "phoneme" appears to have been invented by the Frenchman 
L. Havet, who used it in 1876 to mean "speech sound". At the beginning of the 20th 
century the term "phoneme" acquired a more abstract meaning and referred to the 
minimal unit in speech that can function to distinguish meaning. 
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A theory of the phoneme began to be developed at the turn of the 20th century -
especially in the works of Baudouin de Courtenay (1895) and de Saussure (1916) -
and became one of the important research interests of structural linguistics in the 
first half of the 20th century. In a statement submitted to the First International Con
gress of Linguistics meeting in The Hague in 1928, Roman lakobson, Sergej Karcevskij, 
Nikolaj Sergeevic Trubetzkoy, and other members of the Prague School emphasized 
that a scientific description of a language must include a characterization of its phono
logical system, i.e. the repertory, pertinent to that language, of the distinctive contrasts 
among its speech sounds (see lakobson 1971 [1962]). Thus, an important goal of struc
tural phonology in Europe - as well as in North America - was to establish the pho
neme inventories of languages. The method used to establish the phoneme inventory 
of a language is to systematically compare words with different meanings that differ 
in one sound only. Such word pairs are called "minimal pairs". 

Furthermore, the international congress held that the field of language change 
should not be confined to studying isolated changes; rather, changes should be consid
ered in terms of the linguistic system which undergoes them. As Waugh (1976: 21) puts 
it, according to the Prague School, "we must understand the structure before the change 
begins, the structure after it takes place, the sense of the change undergone in respect to 
the undergoing system, the level at which the change takes place (e.g. distinctive feature 
or phoneme) and the effects of the change on the system". 

One of the main concerns of Roman lakobson became to develop a theory of pho
nology that would predict exactly those distinctive sounds that can be found in the 
world's languages, and he hypothesized that there is a limited number of phonological 
(or "distinctive") features - approximately 15 - that characterize the sounds of human 
languages (see, e.g., lakobson 1939; lakobson et al. 1951; lakobson and Halle 1956). In 
the system that lakobson and his colleagues developed, each phoneme is represented by 
a set of features such as [grave]/[acute] and [flat]/[nonflat] which are unrelated (i.e. not 
grouped into smaller sets) and binary. For lakobson, speech sounds are characterized by 
features and for him it followed that sound changes should involve features or pho
nemes too: a sound change is a change in the distribution of a phonological feature 
or phoneme within a system. With Sapir (1921) before him, lakobson posited that if 
in a system lp, t, k/, one segment has changed (e.g. Ipl to Ib/), the outcome is asymmetric 
(lb, t, k/). The simplest way to restore the symmetry is an analogous change of the other 
members in the system (e.g. It, kl -7 Id, g/). Should the resulting pattern already exist, 
then the system of oppositions can only survive if the older series (in our example Ib, d, 
g/) itself undergoes a change (e.g. spirantization). In this hypothetical example, the 
stops specified as being voiceless gradually changed into voiced stops - i.e. the feature 
that expresses voicing in stops changed - and the older voiced stops became fricatives -
i.e. for voiced stops the feature that specified complete obstruction in the vocal tract 
changed into a feature that specifies incomplete obstruction ([+continuant]). In this 
case, the phonological sound change alters the relationship between two elements 
from Ipl versus Ibl to Ibl versus Iv/. lakobson also allowed for sound changes that 
lead to the elimination of a phonological contrast or to the formation of a contrast 
and we will encounter English examples of modification, elimination, and creation of 
phonological contrasts in the remainder of this chapter. 

Speech sounds may be articulated differently depending on the position in the word. 
For example, the initial sound in the word pin (and the non-word pannie) is pronounced 



with a puff of air (called "aspiration"), which is lacking in the word spin. If we were to 
replace the sound p in pin and pannie by the corresponding p-sound in spin or spaniel, 
or by the unaspirated p-sound used in Dutch pin, the words would sound odd to native 
speakers of English, but pin would still mean 'a short thin piece of metal used for fas
tening things together'. Aspiration thus does not change the meaning of the words in 
question, but it is part of the grammar that speakers of Present-day English employ. 
The phonological rule that applies in this case would be "in word-initial position, add 
the feature [spread glottis] (for aspiration) to segments specified as [stiff vocal folds] 
underlyingly". Speech sounds that do not cause a change in meaning, but are realiza
tions of one sound in different contexts (e.g. aspirated [ph] in absolute word-initial posi
tion versus unaspirated [p] preceded by Is/) are called "allophones" (a term that was 
invented about 1934 by Benjamin Lee Whorf). To explain sound alternations in partic
ular contexts, it is useful to distinguish the underlying representation from the actual 
realization (or "surface representation"): the former is put between slashes ("I I") 
and the latter is put between square brackets ("[ ]"). For example, the underlying 
form of the English regular past tense marker spelled -ed is Idl (as in fail[d], love[d]). 
Underlying Idl is realized with an epenthetic vowel after a stem that ends in an alveolar 
stop (need[Id], want[rd]) and it is realized without voicing - i.e. as [t] - after a stem-final 
voiceless obstruent (as in kiss[t], walk[t]). In generative frameworks, the surface form 
(or "output") is derived from the underlying form (or "input") by phonological rules 
and in Optimality Theory (OT), the surface form th.at violates the least highly ranked 
constraints compared to alternative surface forms is selected as the "optimal" one for 
phonetic realization. In generative phonology, changes in allophonic variation may 
thus involve a change in rule applications, whereas in OT, allophonic changes involve 
a reranking of universal constraints in the language specific grammar. 

Apart from the knowledge about which sounds are part of the sound system of a lan
guage and the knowledge about the realization of sounds in particular contexts, speak
ers also have clear intuitions about how sounds are organized to form words, i.e. how 
some sounds may combine with other sounds in the language. Speakers of English 
know that Ipl may combine with Isl - as in spin - whereas the th-sound may not 
(*sthin). Changes in the phonotactics of the English language have occurred throughout 
its history and we will consider a few of them in this chapter. 

Some phonological phenomena have scope over larger domains than one segment, 
e.g. a syllable, or take effect at a morphosyntactic boundary. An example of the first 
kind of phenomenon is word stress (see Minkova, Chapter 8, which discusses the devel
opment of word and phrasal stress from Old to Present-day English). As an example of 
a phonological phenomenon that applies across a morphosyntactic boundary, English 
consonant-intrusion can be mentioned here. To avoid two vowels becoming adjacent, 
some varieties of English have the option of inserting a sonorant consonant. Which par
ticular sound is inserted depends on the preceding vowel: the glide Ijl is inserted after a 
front high vowel (e.g. I see [j] it), Iwl is inserted after a back high vowel (e.g. too [w] old) 
and an r-sound is inserted when a non-high vowel-final word is followed by a suffix or a 
word that is vowel-initial (e.g. I saw [r] it), for instance in the Eastern Massachusetts 
dialect (McCarthy 1993: 170-171). Thus, the epenthetic consonant is a sonorant and 
the preceding vowel determines whether it is realized as Ij/, Iwl, or rho tic !rl. 

The present chapter is mainly concerned with segmental phonology, i.e. the study of 
the function, behavior, and organization of speech sounds in one language and across 
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languages. The three factors mentioned immediately above are part of the knowledge 
that speakers have about the sound system of their native language (see, e.g., Goldsmith 
1995: 1-13; Lass 1984). The problem for historical linguistics is of course that there are 
no speakers of earlier stages of the language alive. Fortunately, in many cases they left 
traces of their speech in written records (manuscripts, grammars, etc.) and where writ
ten records are absent, it is often possible to reconstruct phonological systems by com
paring different languages and language varieties that derived from the language period 
we are interested in. The present chapter examines some changes in the phoneme 
inventory, the allophonic variations, and the phonotactic restrictions in the history of 
the English language. It is not our ambition to investigate all phonological properties; 
we will concentrate on only a few properties that concern speech sounds and that have 
changed over time in the history of the English language as spoken in England. The 
most well-known phonological changes in the history of English are changes in the 
vowel system. Since these changes are discussed at length in other chapters of this vol
ume (e.g. the Great Vowel Shift in Krug, Chapter 48), we will refrain from repeating the 
story of vowel changes here and concentrate on changes in the consonant inventory, 
allophonic variation of consonants, and phonotactic restrictions on consonant clusters. 
The chapter on prosody (see Minkova, Chapter 8) complements this one and considers 
phenomena that cannot be restricted to single speech sounds (e.g. word and phrasal 
stress assignment). 

2 Stability and instability in consonant inventories 

At the turn of the 20th century, the major goal of historical linguistics was to reconstruct 
phonological systems and rules of language stages of which we have no direct evidence. 
According to an extreme version of the Neogrammarian doctrine, historical study was 
the only genuinely scientific approach to the facts of language. By examining sound 
changes, the Neogrammarians tried to find out why modern languages have developed 
the way they have and how they relate to other languages. The Neogrammarians main
tained that language change is systematic and takes place without exceptions. For exam
ple, it was already observed by e.g. Friedrich von Schlegel in 1801 that Latin words that 
start with a labial plosive (e.g. ped, pisces) correspond to words that start with a labial 
fricative in Germanic languages (English foot, fish; German Fuss, Fish) and that words 
beginning in <t> (It!) or <c> (lk/) in Latin would have <p> (18/) or <h> (lxl or /h/) in 
early stages of Germanic languages. The Neogrammarians deduced from these observa
tions that the voiceless stops lp, t, kl in the common ancestor of these languages (i.e. 
Indo-European) remained unchanged in Latin, but became voiceless fricatives in 
Germanic. By applying their method of systematically comparing sounds in certain 
positions of similar words in different languages, the Neogrammarians constructed fam
ily trees of related languages. Even though it is still common to refer to language family 
trees and say that, for instance, English, German, Dutch and Frisian belong to the 
"branch" of West-Germanic languages and are "sister" languages, few people today 
would support the idea that the origin of the languages that we now know can be traced 
back to one common ancestor (see e.g. Aitchison 2001: 23-36, Wunderlich 2008). Nev
ertheless, the important contribution of Neogrammarians to linguistic research is the 
insight that some sound changes do not take place arbitrarily, but that classes of sounds 
in a particular linguistic context may undergo a certain change. 



To illustrate how consonant inventories may change over time, consider as an exam
ple the inventory of obstruents that the Neogrammarians assumed for Indo-European 
(la) and its descendant Proto-Germanic (lb): 

(1) a. Indo-European obstruents 
lp, t, ki , k, kWI 
Ib, d, gi, g, gWI 
Ibh, dh, ghi, gh, ghWI 
Is, hi 

b. Proto-Germanic obstruents 
If, e, xi, x, xWI 
lp, t, ki , k, kWI 
Ib, d, gi, g, gWI 
Is, hi 

and geminate stops after short vowels geminate stops after short vowels 

What remained "stable" in the transition from the Indo-European obstruent inventory 
to the Proto-Germanic one is the number of phonemes: both systems distinguish 17 ob
struents. What changed was the set of phonemes. Proto-Germanic has fewer laryngeal 
contrasts, but more contrasts in manner of articulation for the different places of artic
ulation as a result of a set of consonant shifts - commonly referred to collectively as 
"Grimm's Law" - whereby the Indo-European voiceless stops spirantized and became 
voiceless fricatives, the unaspirated stops underwent a strengthening process and 
became voiceless aspirated stops and, finally, the so-called "breathy voiced" stops 
were deaspirated and became voiced unaspirated stops (e.g. Harbert 2007: 41-88; for 
a phonological account of parts of this consonant shift see, e.g. Iverson and Salmons 
1995). This type of sound change is an example of what lakobson would consider a 
modification of a phonological contrast: it altered the relationship from voiceless stop 
to voiced stop and from voiced stop to breathy voiced stop into the opposition voiceless 
fricative versus voiceless stop and voiceless stop versus voiced stop. 

We can only speculate as to why the system changed the way it did. The internal 
change from voiceless stops to voiceless fricatives in one branch of a language family 
may perhaps be attributed to the fact that voiceless lp, t, kl are perceptually close to 
voiced Ib, d, gl whereas the fricatives If, e, xl and the stops Ib, d, gl are more distinct. 
One hypothesis may thus be that in order to make the two classes more perceptually 
distinct, one class was "enhanced" by spirantization. However, Proto-Celtic kept the 
lp, t, kl versus Ib, d, gl contrast and conflated (or "merged") Ib, d, gl and Ibh , dh, gh/, 
so that two perceptually close classes emerged as in (2a, b): 

(2) a. Indo-European obstruents b. 
lp, t, ki , k, kWI 
Ib, d, gi, g, gWI 
Ibh, dh, ghi, gh, ghWI 
Is, hi 
and geminate stops 

Proto-Celtic obstruents 
I(p), t, (ki), k, kWI 
Ib, d, (gi), g, (gW)1 

Is, hi 
and geminate stops 

In this case, what remained "stable" (i.e. the "pertinent" properties) are the different 
manners of articulation. The unstable or "transient" property is the reduction in the 
number of phonemes: Proto-Celtic exhibits fewer laryngeal contrasts and - due to 
depalatalization and delabialization - fewer places of articulation. This type of sound 
change is an example of what lakobson would consider elimination of a phonological 
contrast. The change altered the three-way opposition from voiceless stop to voiced 
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stop to breathy voiced stop into a two-way contrast between voiceless stop and 
voiced stop. 

The question why Proto-Germanic opted to enhance the contrast by spirantization of 
one class, whereas Proto-Celtic kept the lp, t, kl versus Ib, d, gl contrast and conflated Ib, 
d, gl and Ibh, dh , ghl is notoriously difficult to answer. In the framework of Optimality 
Theory as introduced in the early 1990s in different works by McCarthy, Prince, and 
Smolensky (McCarthy and Prince 1993a, 1993b, 1995; Prince and Smoiensky 1993), 
the suggestion is made that the desire to satisfy "perceptual distance" to accommodate 
the needs of the hearer was valued more in Proto-Germanic than the constraint "avoid 
marked elements" (i.e. fricatives are universally more marked than stops and thus dis
favored in phoneme inventories). In contrast, the constraints "faithfulness to manner" 
and "minimize phoneme inventory" (i.e. the so-called "principle of economy") gradu
ally gained more weight and thus became more important than "perceptual distance" in 
Proto-Celtic. Of course this only says what happened in different language communities 
and not why it happened. As an autonomous reviewer pointed out, we cannot answer 
the question why "perceptual distance" was more valued in one language family and 
less in another and why the "principle of economy" came to play a more important 
role in some language communities, because we do not know the reasons for variation 
preferences in speech communities. 

2.1 Stability and instability in consonant inventories 
related to phonotactics 

Proto-Germanic is the ancestor of Old English (OE). In (3) we compare the inventory 
of obstruents assumed by the Neogrammarians for Proto-Germanic and the inventory 
of Old English as proposed by Murray (Chapter 17; see also Marsh, Chapter 1). 

(3) a. Proto-Germanic obstruents 
lp, t, ki , k, kWI 
Ib, d, gi, g, gWI 
If, e, xi, x, xWI 
Is, hi 
and geminate stops 
after short vowels 

b. Old English obstruents 
lp, t, ki , kl 
Ib, d, gi, gl 
If, e, xi, xl 
Is, f, hi 
and geminate consonants (except 
Ihl, If! and Ir/) after short vowels 

The effect of OE consonant gemination in intervocalic position was to create a closed 
syllable. Geminate consonants were lost before the 13th century. 

Note first of all that Murray (Chapter 17) does not assume labiovelar stops and 
fricatives for Old English. The spelling of OE cwen 'queen, wife of a king' and 
CWE£jJ 'said, spoke, called, named, proclaimed' suggests that IkwI was a legitimate 
sound or sound sequence. Rather than being analyzed as one phoneme, the spelling 
<cw> suggests that we are dealing with a consonant cluster of a velar stop followed 
by a labiovelar approximant Iwl (due to the influence of Anglo-Norman scribes, the 
spelling <cw> changed into <qu> in the Middle English [ME] period). Murray does 
assume palatalized velar stops and fricatives in the Old English consonant inventory, 
but these were most probably fronted realizations of the velar obstruents before front 
vowels. 



We will now focus on the fact that before the change from Proto-Germanic to Old 
English, there are some asymmetries in the consonant system. The ones we will have a 
closer look at are: 

(i) only velar obstruents have a labialized counterpart (e.g. Ikl contrasts with Ikw/, but 
It I does not contrast with Itwl) and 

(ii) only alveolar stops and fricatives are followed by Iwl (cf. OE twa 'two', twelf 
'twelve', twentig 'twenty', betwix 'between', and sweord 'sword'; Iwl disappeared 
in some initial Itwl and Iswl clusters preceding a round back vowel in late Middle 
English and Early Modern English, so that <w> is a "silent" letter in the words 
two and sword today). 

If it is true that the labiovelar segments were reanalyzed as consonant clusters of a velar 
stop followed by a labiovelar approximant at an early stage of Old English, the pho
neme inventory changed in that labiovelar obstruents gradually became obsolete and 
the ph ono tactics changed as a consequence: the language now allowed alveolar and 
velar obstruents followed by a labiovelar approximant in the onset of a syllable. Clus
ters with labial obstruents followed by Iwl did not emerge, presumably due to a ban on 
identical places of articulation in two adjacent onset consonants, i.e. a so-called "OCP
effect" (Obligatory Contour Principle), which prohibits Ipw/, Ifw/, Itl/, Idl/, etc. as 
possible word-initial clusters. 

The change described above from a complex phoneme to a consonant cluster is one 
example of how the loss of a phoneme was compensated for by relaxing the phonotac
tics. The reverse state of affairs is also attested: at least in one case, a phonotactic 
restriction ("disallow sequences of Isl immediately followed by Ik/") resulted in the 
emergence of a new phoneme. Some sequences of alveolar Isl followed by the velar 
stop Ikl were at some point no longer pronounced as Iskl by the Anglo-Saxons, but 
rather as the alveopalatal sound If! (as in the words ship, sheep, shoe and fish). It is 
often argued that in Old English, the change from Iskl to If! was the result of palataliza
tion (see below). However, palatalization occurred in the context of front vowels, 
whereas Iskl clusters seem to have become alveopalatal fricatives in more environ
ments, for instance, word-initially independent of the quality of the following vowel, 
word-medially (except where the cluster is not tautosyllabic before back vowels, e.g., 
*aisk6jan ---* ascian 'to ask' where <sc> represents Isk/) and word-finally. A similar 
assimilation process must have applied in the German language as well, since words 
of the same origin - so-called "cognates" - are also pronounced with an alveopalatal 
fricative in this language (as in the Ger. words Schiff 'ship', Schaff'sheep', Schuh 
'shoe', and Fisch 'fish'). Other West-Germanic languages such as Frisian and Dutch 
still have initial consonant clusters in these words (e.g. Frisian [skip] and Dutch [SXlp] 
for 'ship'). 

In different Germanic systems, Isk/-clusters are more or less stable. For instance, in 
the history of Icelandic, Iskl remained fairly stable, whereas Iskl was less stable in the 
history of English and very unstable in the history of German, where such clusters 
are now extremely rare. Even though these three languages derived from a common 
origin, they put different restrictions on consonant clusters in their respective histories. 
We conjecture here that Icelandic retained Iskl clusters because they were highly fre
quent and could be syllabified as coda-onset clusters in most environments (e.g. fis. 
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kur 'fish-NOM', fis.kinn 'the fish-ACC'); they are retained in environments where other 
languages would ban them because of analogy (e.g. infisk 'fish-ACC') - here the cluster 
is not modified in analogy to the form fiskur 'fish-NOM'). In English, Iskl clusters were 
modified at a particular stage in the history of the language and they were reintroduced 
when a large number of loanwords from Old Norse, Latin, etc. entered the language 
which had Isk/-clusters. Finally, in German, Iskl clusters underwent a change that also 
affected most loans (presumably because German never borrowed as many words which 
involved Iskl-clusters as English did, so that the driving force to reintroduce them - i.e. 
the renewed relative frequency of Iskl-sequences - did not apply here; only a very few 
loanwords, all of Greek origin, retained the Iskl cluster, e.g. Ger. Skelett 'skeleton'). 

Theoretically, there are many ways to resolve the ban on Iskl clusters, e.g. metathesis 
(/skl -t Iks/), prosthesis (/skl -t IEsk/), epenthesis (/skl -t IS'Jk/), simplification (/skl -t Isl 
or Iskl -t Ik/), gemination (/skl -t Issl or Ikk/), change of the place or manner of artic
ulation of one of the consonants in the cluster (/skl -t Isx/), or merger, so that the place 
of articulation of one segment survives and the manner of articulation of the other seg
ment survives (/skl -t It I or Iskl -t If!). The open question is why a language opts for 
which solution. The first possibility, metathesis, is not favored in word-initial positions, 
because the result does not make a better word-onset than the original cluster. Prosthe
sis is often found in a context of a preceding consonant, so that the preceding consonant 
can fill the onset position and the prosthesized vowel can form the nucleus of a new syl
lable of which Isl can be the coda consonant. Prosthesis is attested in texts from the 2nd 
century onwards in word-initial Isl plus voiceless stop clusters after consonants in 
Romance languages. This process gradually spread to all contexts in which word-initial 
Isl is followed by a stop (e.g. Fr. esprit 'spirit' and Spanish estado 'state'). English has 
borrowed a considerable number of words with initial lE si plus stop clusters from 
Romance (e.g. escape). Epenthesis is an option that second language users often employ 
to remedy syllable structures that do not occur in the native language. Simplification of 
Isl plus consonant clusters is an option that is often found in early child speech. 
Kiparsky (2003: 329) points out that assimilation of consonant clusters resulting in gem
ination seems to happen in languages that already have geminates, whereas languages 
without pre-existing geminates prefer to simplify clusters. A change of manner of artic
ulation of the second consonant (/skl -t Isx/) has taken place in Dutch. The merger of 
the segments Isl and Ikl into one that shares properties with both consonants such as It I -
which like Isl is alveolar and which like Ikl is a stop - is unlikely, because the single 
consonant It I does not reflect the perceptually distinct stridency of the original Iskl clus
ter. In Old English, the strident nature of the first element in the cluster is preserved 
and the alveolar fricative is retracted in the context of the following back consonant 
which is left unrealized (/skl -t If!). This process introduces a new segment: the system 
did not accommodate alveopalatals before the change took place and the effect of the 
change is thus an extension of the consonant inventory. Note that we do not need to 
assume the introduction of a novel distinctive feature for this change if we assume 
that velar sounds are specified for the feature [back]; alveopalatal fricatives may be 
then specified for [strident] as well as [back], so that the contrast between Isl [strident), 
If! [strident, back] and Ix! [back] can be expressed by features that were already distinctive 
in the phonology of speakers of English. 

One of the most interesting aspects of linguistic change is the fact that some units 
resist change. In Romance languages, prosthesis affected not only Isk/, but also Ispl 



and Ist/. In English, only Iskl underwent a change. The fact that Iskl is modified whereas 
Ispl and Istl do not results in an asymmetry in the system: now only labial and alveolar 
stops follow Is/; velar stops no longer do. However, the change from word-initial Iskl ~ 
[I] did not apply across the board and was not permanent. Consider in this respect that 
under the influence of Scandinavian invaders and Latin scholars, loanwords were intro
duced into the language which started with Iskl clusters and these clusters were not 
modified, but borrowed as such into the English language (e.g. skill and sky, which 
are loans from Old Norse). 

The temporary ban on Iskl clusters resulted in a change in the linguistic system. The 
change Iskl -- [I] itself was short lived, but it had a long-lasting effect. In Jakobson's 
terminology, this sound change is the "formation of a contrast": the effect of the change 
on the system is the creation of a new contrast within the class of fricatives (such that 
alveolar Is/, for instance, now contrasts with alveopalatal Ifl). 

2.2 Stability and instability in consonant inventories 
related to allophonic variation 

In many varieties of Old English, most notably West Saxon and Northumbrian, the Ger
manic voiceless velar stop Ikl gradually developed into the voiceless palatal affricate [t1] 
in the following three contexts: 

(i) if initial followed by a front vowel or Ij/ (e.g. OE cild [kild] -- [kiild] -- [tfild] 
'child'; OE short vowels lengthened sometime around the 10th century if they 
were preceded by Ild/ clusters. Long vowels later underwent the Great Vowel 
Shift (e.g. OE Iklldl -- Early Modern English Itfaild/) (see Krug, Chapter 48). 

(ii) if medial preceded and followed by a front vowel (e.g. OE cwice 'quitch') and 
(iii) if final preceded by front vowel (e.g. OE ic [Ik] -- [lt1] '1'). 

The voiced velar stop Ig/ underwent a similar process: if followed by a front vowel it was 
realized as Ij/ (e.g. *georn -- [jJern 'eager'). The voiced stop Igl was palatalized if preceded 
by a front vowel (OE bricg [bng] -- [bngi] -- [bnd3] 'bridge'), or between a nasal and 
Ijl (e.g. *sangjan -- sen[d3]an 'to singe'), or when geminated before Ij/ (e.g. *laggian -
lecgan 'to lay', where <cg> represents Id3i). At the time when palatalization of /k/ and 
/gl to [ki] and [gi]/[j] took place, the consonant inventory was stable and no phonological 
contrast was introduced. Rather, the segments /k/ and /g/ had allophonic variants which 
they did not have before. 

In later stages in the history of English, we find velar stops before front vowels both 
in words of Germanic origin and in borrowed words. With respect to words of Germanic 
origin consider that for instance PGrmc. *kunningaz had a velar stop before a back 
vowel. At the time that palatalization applied in Old English, the velar stop was still 
followed by a back vowel. Later, the vowel in question was affected by a process com
monly referred to as "i-mutation", by which stressed long and short back vowels were 
fronted in the context of a following high front segment ([i], [j], [y]): PGrmc. *kunnin
gaz > OE kynning (mostly written as <cyning» 'king'. After i-mutation, the process of 
palatalization did not apply and for this reason, many words of Germanic origin have a 
velar stop followed by a front vowel. Also note that palatalization of velar stops did 
not take place in Scandinavian borrowings (e.g. Present-day English kid, kettle, dike, 
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give, get, egg). Thus, [t1] and [d3] are not allophonic variants of the phonemes Ikl and 191 
in Modern English. Instead, after the rule of palatalization ceased to play a role in the 
phonology of Old English and after borrowings from Scandinavian and other languages 
and after the change from [ki, gi] to [tJ, d3], the consonant inventory is expanded, i.e. a 
new system emerged in which the phonemes Ikl and 191 contrast with the phonemes Itf/ 
and Id3i, respectively. (For a more detailed account of palatalization, the reader is 
referred to Murray, Chapter 17, Section 3.3.) 

There is a lot of debate over the realization of velar fricatives. Most textbooks maintain 
that OE Ix! was realized as [h] word-initially before vowels and before the sonorants In, 1, r, 
wl, it was pronounced as [x] medially and finally except after front vowels and it was rea
lized as palatal [9] after front vowels. The variant [9] gradually vocalized in all southern 
English dialects, resulting in compensatory lengthening of a preceding short vowel, 
which was later affected by the Great Vowel Shift (e.g. [19] ~ [i:] ~ [ail in words like 
knight, and night). In late Middle English, the variant [x] was labialized and changed 
into [f] when following round vowels (mostly lu/) in some dialects (cf. ModE enough 
where <gh> = If I) and gradually disappeared entirely in other phonological contexts. 
With respect to the direction of phonological change, it is interesting to reflect on the 
following developments: in some variants of English, Ixtl changed into Iftl after a short 
back vowel (cf. Modern English draught), whereas in the early history of Dutch, mono
morphemic 1ft! was disfavored and realized as Ixtl (compare Ger. Luft 'air' and Kraft 
'power' to Dutch lucht and kracht and English soft and after to Dutch zacht 'soft' and achter 
'after, behind' where <ch> represenets [x]). It is thus impossible to say that postvocalic Ixtl 
is generally less favored than postvocalic Ift/. Rather, both Ixtl and 1ft! are "unstable" clus
ters and the one may turn into the other, depending on the local conditions within a lan
guage at a certain time: English developed in such a way that velar fricatives became 
disfavored (i.e. they became obsolete by replacement by other segments or by omission), 
whereas at a certain time, Dutch extended the distribution of velar fricatives (e.g. the 
Germanic voiced velar plosive is realized as Ix! in most dialects of Modern Dutch). 

Another consonantal innovation in Old English concerns allophonic variation 
among the fricatives: the singleton (or "short") voiceless fricatives If, e, si became 
voiced word-medially in the context of other voiced phonemes, as in (4): 

(4) SG 

wulf 
smijJ «p> = le/) 
has 

PL 

wUlfas «f> = Iv/) 'wolf' 
smijJas «p> = 1(/) 'smith' 
hasa «s> = IzI) 'house' 

After this allophonic rule had taken effect, no singleton voiceless fricatives were rea
lized in word-medial position after a vowel. Old English intervocalic geminate conso
nants were degeminated later and this change gave rise to the phonemic opposition 
between short voiced and voiceless fricatives in word-medial positions. Thus, the addi
tion of the phonological rule of degemination to the grammar generated segments (in 
this case singleton fricatives) that might have been the input of the phonological rule of 
intervocalic voicing. The fact that the degeminated fricatives did not undergo voicing 
indicates that the former allophonic rule ceased to have an effect. The result of these 
developments was that in word-medial positions, the opposition geminate versus singleton 
fricative was replaced by the opposition voiceless versus voiced fricative. 



one in slew. This fact has important consequences for the analysis of English syllable 
structure. In particular, we might conclude from this observation that /j/ should not 
be analyzed as a secondary place of articulation. If it were, the explanation for the 
fact that a palatal glide may be present in single consonants, but not in some consonant 
clusters would be cumbersome. Instead, the phoneme /j/ is a consonantal segment which 
may occupy one position in the onset. Apart from Is/-initial clusters, the English onset 
may be filled by at most two positions and three-consonantal clusters such as */plj/, 
*/blj/, */klj/ or */glj/ would violate this restriction. Note that American English intro
duced a further restriction on initial clusters with /j/: it bans clusters in which a coronal 
consonant is followed by a palatal glide /j/ (as in the words tune, dune, suit, new). Since a 
palatal place of articulation is a sub-class of coronals, this ban may be interpreted as 
an OCP-effect (see Section 2.1). 

3 The future of looking back in time on sound changes 

For Roman lakobson and many phonologists after him, "phonology is the study of the 
properties of the sound systems which speakers must learn or internalize in order to use 
language for the purpose of communication" (Hyman 1975: 1). The word "systems" 
implies the notion of "stability" and suggests that the properties of sound systems 
are stable. However, as we saw in this chapter, little in phonology seems to be stable. 
For communication to be successful, speakers and hearers must share linguistic knowl
edge (e.g. knowledge of how sounds are used by the speaker). When we compare dif
ferent stages of a language, we find that the properties of sounds that speakers use are 
not stable at all but nevertheless, communication between speakers and hearers func
tions well. How is this possible? Part of the answer lies in the fact that phonological 
properties of human languages are flexible and constrained only by what our vocal 
tract allows us to produce and by what our ears allow us to perceive. For instance, to 
differentiate voiceless stops from voiced ones, the following properties may vary: the 
length of the preceding vowel, the formants of a preceding and following vowel, the 
duration of the stop's closure phase (i.e. closure duration), the presence/absence of 
vocal fold vibration during the closure phase (so-called "closure voicing"), the voicing 
lag or "VOT", i.e. the tim.e between the release of the closure phase and the onset of 
vocal fold vibration (with a large scale to choose from), burst intensity, burst duration, 
and more. In English, the major cues to distinguish laryngeal classes of stops are the 
length of the preceding vowel and the VOT values of the stops in question: voiced 
stops are preceded by a relatively long vowel duration and have a relatively short voi
cing lag whereas voiceless stops are preceded by a comparatively shorter vowel and 
have a longer voicing lag when initial in a word. Pohl and Grijzenhout (2010 and refer
ences therein) suggest that in German, a difference in voicing lag is the major cue to 
maintaining the contrast, whereas in Dutch closure voicing and the duration of the 
closure phase seem to matter most to identify a voiceless or voiced stop and in Swiss 
German closure duration alone contrasts two classes of stops. Thus, in the modern 
Germanic languages, each language favors a different cue or set of cues (and the 
speakers have different mental representations for the contrast in question). Children 
must "learn" to pay attention to the relevant cues in their language and then "internal
ize" that information - i.e. to build mental representations - to use it to convey mean
ing. Later generations may shift the attention to another cue or cues and this shift may 
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be very small and hardly noticeable at first. When this shift is used by more speakers of 
a community, it may cause temporal or permanent change. For example, Dutch seems 
to shift from closure voicing and closure duration to differences in VOT as the major 
cue to maintain the distinction; the contrast between /p/ and /b/ remains, but its instan
tiation is different and it may lead to different mental representations for future genera
tions. Thus, one source of change in the sound system is its inherent variability and 
flexibility which allows speakers to highlight relevant phonological properties and 
vary the irrelevant properties of sounds. Hearers too are able to ignore irrelevant pho
netic detail (i.e. they abstract away from much information in the acoustic signal) and 
they pick up on just a few properties of the speech signal that make a distinction 
between two sounds. The system may change to enhance, create, or omit a contrast 
(e.g. a system with positive VOT distinctions of lOms versus 80ms may become a system 
with negative VOT and positive VOT, or there may be room to add another VOT con
trast or the contrast may vanish over time). Part of the answer why change occurs is 
thus: because the system is flexible, change is pre-programmed. 

The next question is when does change occur? The Neogrammarians advocated the 
view that change is "spontaneous" and others also find an answer in sociological factors 
(e.g. peer group pressure, the need to be different from your neighbor, the need to bor
row words from your neighbor). Human beings live in groups. In order for the group to 
be successful, it has either to blend in with other groups (so that a language contact sit
uation may result in language change), or to compete with other groups (so that varia
tions emerge within one dialect or language which may eventually lead to language 
split) or - when the group becomes too big - to form subgroups with their own identity 
(and, hence, their own language variety). This is a continuing or "dynamic" process. 
Languages will always change and there is enough flexibility in the speech signal to 
allow them to do just that. 

The question that many people raise is why some languages seem to resist change or 
change relatively slowly, whereas others seem to change more rapidly. To illustrate the 
point, we would here like to compare the histories of Icelandic and English. Icelandic is 
spoken in a relatively isolated part of the world where it did not come in contact with 
many other languages (one possible source of language change). Moreover, as Kristjan 
A.rnason (p.c.) once pointed out to me, there has been a long tradition of a conscious 
effort to maintain the language and not to allow innovations or to "imitate" the 
Danes and the Germans. Dialectal variations that emerged in smaller communities in 
Iceland were stigmatized and gave way to the standard dialects spoken by the majority. 
Moreover, the population is small enough for language planning committees to be able 
to impose their recommendations and social pressure has a major effect on the relative 
stability of the language. In contrast, ever since the Anglo-Saxons landed on the British 
Isles, the English language has been exposed to foreign influences and this has had a 
major effect on the relative instability of some of its properties. There have been 
many attempts to preserve or "improve" the language, but such attempts apparently 
have been less successful than in Iceland (see Percy, Chapter 63). As late as at the 
turn of the 20th century, phoneticians like Daniel Jones attempted to develop a theory 
of sound systems that would help second language learners to acquire the accurate pro
nunciation of words in a foreign language (Jones 1917). Moreover, phonetics as the 
study of sound systems was considered to be useful in helping to improve the pronun
ciation of native speakers. George Bernard Shaw certainly contributed to this view in 



1912 when he made Professor Higgins teach Eliza Doolittle the "proper" pronunciation 
of words in his popular play Pygmalion. Such attempts have proven to be futile: there is 
no proper pronunciation of English and the many speakers of the language will never 
employ exactly the same pronunciation of all sounds. English has always had many dia
lects: some are conservative and have archaic features, whereas others are more pro
gressive and are open to innovations. Both types of dialects have considerable 
numbers of speakers for whom it is advantageous (from a sociolinguistic perspective) 
to use the dialectal variety. Also, since the 16th century, the language has expanded 
to new territories and the distance between the British Isles may have lead to indepen
dent developments between varieties of English spoken throughout the world. There 
are thus many reasons why English has changed so much over the centuries and why 
there is so much diversity. The future of looking back on English sound change lies 
in the fact that English is a global language with a rapidly growing number of speakers 
and for this reason alone, interest in its ever changing sound system will not vanish. 

Even though this handbook is voluminous, it will still be incomplete in that not all 
changes which have occurred in the English language will be illustrated and discussed. 
Improved techniques, the availability of more extensive corpora, etc. will in the near 
future certainly result in extending our knowledge of which aspects triggered which 
kind of change in the history of the English language. Linguists like Aditi Lahiri and 
Frans Plank (p.c.), however, hold that it is actually more surprising that some aspects 
of a language are stable and do not change (or change relatively slowly or only within 
a relatively small area), i.e. the future of looking back on linguistic change also lies in 
the interest in which properties of language are unstable and highly variable compared 
to properties that are stable or invariable in the sense that they resist change or change 
slowly. This is a relatively underexplored field. 

4 Summary 

Phonology is the study of the properties of sounds which speakers use to convey mean
ing. As pointed out in Section 1, a primary goal of structural and generative phonology 
is to investigate the function of speech sounds, i.e. to establish and compare phoneme 
inventories of languages. In this chapter, we have seen examples of phonemes that 
changed their shape (e.g. voiceless stops becoming fricatives according to Grimm's 
Law), phonemes that were added to the English inventory (e.g. alveopalatal fricatives), 
and phonemes that became obsolete (e.g. Ikw/, Ix/). 

We have also looked into the behavior of speech sounds: some allophonic rules 
(e.g. voicing of fricatives in the context of other voiced segments) emerged at some 
stage and disappeared again later. Section 2.2 discussed two examples of allophonic 
variants that developed into phonemes (alveopalatal affricates and voiced fricatives, 
respectively). 

Another goal of phonology is to account for the distribution of speech sounds. For 
English, we have seen that changes in phonotactics may be temporal (e.g. the ban on 
Isk/) and that the effect of a phonotactic restriction may give rise to a new phoneme 
(e.g. If/). Some phonotactic restrictions may be added relatively late in the history of 
a language (e.g. the ban against Iknl clusters) and may change their effect (from dele
tion of a segment in the cluster to insertion of a vowel to break up the cluster). Some
times, a change in the phoneme inventory may result in the addition of new 
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The word-final contrast between voiced and voiceless fricatives developed through 
schwa-reduction of full vowels in unstressed position and eventual loss of final schwa 
between 1100 and 1300, i.e. the fricatives that were voiced by an allophonic rule before, 
were no longer followed by a vowel, but occurred in word-final position. The initial 
voiced fricatives Ivl and Izl originated primarily from Norman-French borrowings in 
Middle English (e.g. valour 'valor', veel 'veal', and zele 'zeal'). 

The result of the allophonic variation in Old English between voiceless and voiced 
fricatives combined with the loss of geminate consonants and the loss of word-final 
schwa and the introduction of Ivl and Izl in initial position with borrowings from French 
resulted in a system where voiceless and voiced fricatives are distinctive. 

2.3 Changes in phonotactics without effects on the 
consonant inventory 

In describing phonotactic restrictions, it is generally agreed in phonological theory that 
the concept of "sonority" plays a crucial role. Sievers (1881) and Jespersen (1904) intro
duced the Sonority Sequencing Principle to explain the fact that, within a syllable, the 
less sonorous segments are found at the periphery and the most sonorous sounds are 
found in the syllable peak. The idea that sonority is not an absolute property, but rather 
a relative one, gave rise to the notion of "strength hierarchies" (e.g. Lass 1970) and a 
"sonority scale". In the sonority scale presented in (5), the degree of sonority of 
segments increases from left to right: 

(5) Sonority scale for some segments 

p, t, k, b, d, 9 f, s, f, x m, n r j, w i, u e, 0 a 
stops fricatives nasals liquids glides vowels of different height 

In Old English, possible syllable-initial consonant clusters only needed to show a slight 
increase of sonority. In stressed syllables, initial clusters of voiceless Ikl and Ixl or voiced 
Igl followed by a nasal (lkn/, Ign/, Ixn/) or clusters of the glide Iwl followed by a sound 
which was of the same degree of sonority (a rolled Ir/) were as common as clusters with 
a steeper increase of sonority such as stop-liquid clusters. Lutz (1992) suggests that 
initial clusters with unfavorable phonotactics may result in different changes such as 

(i) the loss of the initial consonant of the cluster (e.g. ME wlispen - 14th/15th centuries 
lisp and ME fnesen - 14th/15th centuries neeze 'sneeze'), 

(ii) the replacement of the initial consonant by a consonant that forms a more 
favorable consonant sequence (e.g. OE wlott - 14th century blot), and 

(iii) loss of words that start with such unfavorable clusters (e.g. OE wlank 'proud', 
wrabble 'squirm', and gnede 'misery' became obsolete in the 15th and 16th 
centuries) . 

The syllable-initial clusters Ixn/, lxII, and Ixrl were lost within a short time span between 
the OE and the ME periods. The initial clusters Ikn/, Ign/, and Iwrl were spelled and 
probably still pronounced as such when the writing system became more and more stan
dardized after the introduction of Caxton's printing press in the late 15th century. The 
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reduction of Iwrl to Irl probably took place relatively early (possibly starting in 
late Middle English). Shakespeare's puns on knight-night, knot-not and wring-ring 
indicate that the initial sound in such clusters was either no longer pronounced during 
his time, or that there was variation between the pronunciation with and without 
the initial consonant. In the course of the 16th century, the phonotactics of the language 
gradually changed in such a way that sonority distances in syllable-initial clusters 
became larger: except for word-initial clusters with Isl (spy, stop, sky, sneeze), the 
only permissible onset clusters after Shakespeare's time are those in which a stop or fri
cative is followed by a liquid or a glide (as in the words dry, fly, cue, queen). In 
17th-century educated English, the reduction of Iknl and Ignl to 1nl was completed 
and other dialectal varieties followed. In Present-day English, words that are borrowed 
from other languages that start with such impermissible clusters are modified by English 
speakers in such a way that both sounds of the cluster are realized. However, the ban 
on having syllable-initial Iknl or Ignl clusters still exists. In order to realize both members 
of the clusters, the strategy that speakers use today is to insert a vowel between the 
two consonants. Thus, the Hebrew word Knesset and the German name Knopf, for 
instance, are both pronounced with initial Ibnl in Present-day English (see Green 
1997: 25-28). Thus, the Present-day repair strategy for unfavorable phonotactics is 
vowel epenthesis. 

2.4 Stability and instability in the vowel inventory and the effect 
on phonotactics 

Middle English diphthongs liul (occurring in words like chew, due, and hue) and leul 
(occurring in words like beauty, dew, and few) eventually collapsed under Iju:1 (see 
Schliiter and Jones, this volume). In the diphthong liu/, the first part was reanalyzed 
as the glide Ijl and assigned to the onset, while lul turned into lu:1 to compensate for 
the loss of vowel quantity in the late 16th century. In the diphthong leu/, the first mem
ber was gradually raised to lil after the 16th century. In the 18th century, the element lil 
was reanalysed as a glide and the element lul was tensed and lengthened, so that the 
original contrast between liul and leul was lost by the end of the 19th century in 
most dialects of English. The question is whether the original diphthongs palatalized 
the preceding consonant (as in dJue and djew), or whether the original diphthongs 
are now realized as sequences of the palatal glide Ijl followed by the high back vowel 
lu:/. Consider in this respect that consonants with and without a following Ijl are not al
lophones of a phoneme, because - as the (6) illustrates - there are also instances of 
consonants followed by a high back vowel without the intervening palatal glide Ij/: 

(6) Syllable-initial sono rant + /jI clusters in Present-day British English 
a. music [mju:zrk] versus moose [mu:s] 
b. nude [nju:d] versus noon [nu:n] 
c. lurid [Iju:rrd] versus lunatic [lu:n;:)trk] 

Interestingly, even though the palatal glide [j] may follow [1] in word-initial position in 
Present-day British English, we never find that a cluster of a non-strident obstruent plus 
[I] is followed by [j]. Hence, there is no [j] between [1] and a following vowel in words 
like plumage, blue, clue, glue, but, according to Harris (1994: 61), some speakers have 
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phonotactics (e.g. changes from the diphthongs liul and leul to the monophthong lu:1 
preceded by Ijl which can form a complex onset with any single consonant). 

In many cases, a merger of two consonants into one may result in a new phoneme for 
which the distinctive features are already part of the system (/skl ~ If/), allophonic rules 
and borrowings may also create new phonemes (e.g. voiced fricatives) and a change 
from a complex phoneme into a simplex one may result in new phonotactics. 
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