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Introduction

Non-sibilant dental fricative®/ and /d/ are highly marked sounds: they are maithe
world’s languages, occurring in 43 (7.6%) out 06 &8°SIDlanguages (Maddieson 2005:
83), they bear a low functional load (few minimalrg, e.gthigh~thy (Smith 2008: 1), are
difficult and problematic in first and second laage acquisition (Cruttenden 2008: 196-
197) and relatively understudied within the fiefdhooustic phonetics. Moreove#/ and
/6/ undergo sound changes across many modernigar@tEnglish, being replaced by
alveolar stops /t/ and /d/ or labio-dentals /f/ @&ldrespectively (Blevins 2006: 11). The
aim of this thesis is to outline the history of sy dental fricatives and find potential
parallels between the present ongoing changesanuhbist developments that occurred in
OE, ME and EMnE.

Although, traditionally,d/ and /d/ in the PDE consonant system are considese
two separate phonemes, studies by Smith (2007,a2GHdw that the phonologization
process of these sounds is still incomplete, megthiat they are not in contrastive, but
rather in complementary distribution. Hence, therent phonological status of dental
fricatives is similar to the one found in OE, whéhwas the only voiceless dental fricative
phoneme while [6] was a voiced allophone appedretgeen voiced sounds (Lass 1994:
71-72). However, while most linguists agree that phonologization of English dental
fricatives took place after the Norman Conquesttdube French influence (Lass 1992:
59), a different explanation is put forward by Lakg009: 213), who suggests thatand
18/ became phonemic as early as in th&5 c. due to Old English-Late British language
contact, further complicating the issue of the gmoitisation of these sounds.

A matter of equivalent importance concerns the lggapes, as dental fricatives in
OE were represented generallytbgrn <p> andedh<d> (used interchangeably féf &nd
[0]) but also, in the earliest OE manuscripts, bygraph <th> (Hogg 1992: 33). Although,

in the ME period, the former two symbols were besugcessfully replaced by <th>
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(Bourcier 1981: 128), Barber et al. (2009: 162uarthat <p>and <d> remained even until
ca 1400. Moreover, studies by Kristensson (19895,12001) and Diensberg (1995) show
that there was a great deal of variation in MEiwgitas the proper symbols fér 6/ were
frequently replaced by <t> and <d>, providing agiole link to the current phonological
changes.

There are a number of modern varieties of Endlesd. Cockney English, West
Midlands English, New York City English or AAVE),here #, d/ are frequently realised
as /f, v/ or /t, d/ sounds (Blevins 2006: 11). Acling to Blevins (2004: 134), the former
change, th-fronting, is a perceptually based sainathge, due to a strong perceptual simi-
larity between dental and labio-dental fricativ@s. the other hand, the latter change, th-
stopping, can be also found in OE and ME, due taMgGtrengthening of fricatives (Lass
1994: 76) or pre-sonorant and post-fricatengthening (Lass 1992: 64).

This thesis is divided into four chapters: (1)ragentation of selected theories of
and approaches to sound change (2) the presemsntal fricatives among the world’s
languages, their phonetic features, productiorcgmion and acquisition issues, (3) a dia-
chronic study of dental fricatives in OE, ME and B as well as in other Gmc languages
and (4) an analysis of the loss of dental fricativeselected modern varieties of English.
The results of this study will hopefully shed ligint finding possible parallels between past
and present phonological developments, confirmhiagthe current loss of dental fricatives
in PDE is not a novelty sound change, but ratlrepacurrence of earlier innovations that

took place in the previous stages of the Englisguage.
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Chapter 1. Theories of and approaches to sound change

1.1. Introduction

The aim of the first chapter of this thesis it toyade an introduction to both past and pre-
sent theories of phonological change and outlieectirrent approaches to historical lin-
guistics and studying sound change in progressid?illy, the presentation and assessment
of the available theories and approaches will suaplasis for the key discussion, the evo-
lution of English dental fricatives, covered in thébsequent chapters. The focal points of
this chapter are (1) the early views of sound ckarighe Neogrammarians, the Structural-
ists and the Generativists, (2) lexical diffusiodg3) the rise of sociolinguistics and its
major achievements. The questions that are askédiohapter are: Is there a parallel be-
tween language evolution and biological evolutiéin@the achievements of early histori-
cal linguistics still applicable? How did languaggiation gain its merit in the realm of

sociolinguistics?

1.2. Language change and evolution

All languages of the world constantly change. Adaag to Labov (1994: 9), if language is
regarded as a “system of associations betweerragbforms and their meanings”, lan-
guage change can be seen as a “disturbance” & thkdionships, which may lead to a
failure in communication. However, languages ase atgarded as diverse entities that are
never balanced or stable, what ultimately resultsanstant linguistic variation (Milroy

1992: 1-3). The academic studies of language chiaaggea long history that exceeds over
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two centuries, during which many concepts have ladepted or introduced into the field
of historical linguistics. In order to discuss tiwion of language change, it is essential to
draw a vital analogy: the parallel between biolagevolution and language evolution.
The concept of biological evolution has its rootttie second half of the 1., as
Charles Darwin revolutionised the field of biologlistudies by publishin@n the Origins
of Speciet 1859. The work provided explanations for theswand mechanisms of selec-
tion, variation and inheritance that would ultimgtexplicate the evolution of biological
organisms. Darwin’s groundbreaking theory becanpogalar among scholars that it be-
gan to function as a model for outlining new thesiin other fields of science. One such
field in particular is historical linguistics, anm$ adopted concept became known as lan-
guage evolution (Oudeyer, Kaplan 2007: 21). Thegiwsiof this school of thought can be
traced back to 1863 when August Schleicher impleetesimilar concepts to those
founded in Darwin’s work in order to describe thehband death of languages and pre-
sented the relations between them in the formngjuage trees (Lehmann 1973: 135-136).
Although language evolution is on a parallel witlol@tionary biology, the recep-
tion of Darwinian ideas by linguists is not unanumoAccording to Wells (1987: 42), bio-
logical metaphors were commonly used by histoflinglists in the early 19c., but af-
terwards have become an attribute of an amateuoagp. While early linguists studied
language change predominantly in terms of progredgcay and saw evolution as a pro-
gressive advancement, the modern views are mughi@sed, as there is no real evidence
for classifying linguistic change according to seglremes (McMahon 1994: 324). Indeed,
the terms that are of prime importance for languagage are the essentials of the Dar-
winian evolutionary theory, such asutation variation and natural selection which
proved to be of great value in the course of hisabfinguistic studies. However, as Lass
(1990: 79) remarks, the borrowing of concepts faiher fields of science can only be suc-
cessful as long as the borrowing is thoroughly wstded, otherwise becoming a meagre

metaphor of little scientific merit.
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1.3. Early views of sound change

The field of evolutionary phonology is vast andotighout the years of studies, a number
of theories and ideas came to being. The workseNeogrammarians, the Structuralists
and the Generativists, created solid foundationpresent studies of phonological change
(McMahon 1994: 14-46). Although contemporary lirgjgiare hardly ever working within
just one of these frameworks, it is vital to owtlal of the three schools of thought, discuss
their primary goals and achievements, as well@is teception by contemporary linguists.
Moreover, it will become evident that despite teative differences between the three
schools of sound change, all share similar shoritegsrthat prevent them from achieving
the ultimate goal of revealing the initiation olusml change and its further development

across languages.

1.3.1. The Neogrammarians

The Neogrammarians, who began to function ifi d9Leipzig, were a group of scholars
who aimed at reconstructing PIE and explaining-trenges that affect languages from the
Indo-European family (McMahon 1994: 17-18). Ins@iby Darwin’s theory of evolution,
the Neogrammarians’ crowning achievement is undaliypthe identification of regularity
in language change and the establishment of thdamty hypothesis. According to the
hypothesis, a sound change is regular, has no gausyfit affects all words with the same
context in a given language and all speakers irsénee speech community), is phoneti-
cally conditioned and is slow and unobservable (Mbibh 1994: 20). Labov (1994: 20)
restated the Neogrammarian principle, concludimag ffsJound change is a change in the
phonetic realization of a phoneme, without regarbkxical identity”.

Although the Neogrammarian hypothesis has lost mtith former prominence and
is now only a mere guideline, it is a prime exangdlan employment of the comparative
method and a theory that did not blindly assumeslaibe regularity (Lehmann 1973: 87-
88). First of all, the hypothesis exceeded sporeldanges (e.g. dissimilation, haplology,
metathesis) (McMahon 1994: 21-22). Secondly, a dairange did not operate on the
Neogrammarian principle in all lexical sets, asxtluded nursery and onomatopoetic

words (Lehmann 1973: 87). Finally, sound change eagicted to a particular speech
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community in a specific place and time (McMahon4:2). Only after meeting all of the
above conditions, a sound change can be recogassadegular and exceptionless entity.
According to Kiparsky (1996: 640) The Neogrammaseahool of thought has been
much criticised over the past century, mainly feimsufficient empirical basis and lack of
consequence, downgrading it to a “mere terminobldgitpulation”. The author claims that
the main issue with the Neogrammarian doctrine piesiominantly in the belief of a

physiologically motivated sound change:

[1]f sound changes originate through gradual alditary shifts which operate blindly with-
out regard for the linguistic system, as the Neognarians claimed, why don’t their com-
bined effects over millennia yield enormous phogaal inventories, which resist any co-
herent analysis? Moreover, why does no sound chamgieoperate in such a way as to
subvert phonological principles, such as implicadiainiversals and constraints on phono-
logical systems? (Kiparsky 1996: 641).

Despite a large body of criticism, the Neogramnrasj®eing the pioneers in study-
ing the nature of sound change, blazed a trdilarfield of evolutionary phonology. It was
the first school of thought that tried to explaimgarities between languages by outlining
universal principles that govern all IE languagekwever, most importantly, the
Neogrammarians created solid foundations for orte@imost important frameworks in

linguistics, which is lexical diffusion.

1.3.2. The Structuralists

The Structuralists, having among themselves suaimiment figures like de Saussure, Ja-
kobson, Bloomfield or Hockett, were a new risingugy of linguists of the early Jtc.
who went beyond the Neogrammarian framework andtedea new method for under-
standing language change. First of all, the Stratigis studied language as a system that
comprises of internally connected elements, amchich a sound change cannot take place
independently of changes in the lexicon or theasy(itehmann 1973: 133-134). Secondly,
while the Neogrammarians worked only within thectii@nic framework, de Saussure
considered synchronic studies to be of more impogaexplaining that diachronic meth-
ods are actually based on previously establishedsgnic systems of languages (McMa-

hon 1994: 25). Thirdly, Structuralists claimed thatind changes are driven by two major
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notions: economy and symmetry. An economical laggua a system that derives “the
maximal number of contrasts from the minimal nundfdeatures”, while a symmetrical
language is a system with a visible drive to aredydstructure based on contrasts, e.g.
voiced and voiceless counterparts in the Engliglative system (McMahon 1994: 30).
Although the ideas introduced by the Structuralistge an insight into language
change and provided an alternative to the Neograramapproach, they have also met
with strong criticism. According to Milroy (1992),3a language is never a stable and a
balanced entity, as itis claimed by Saussure doue contrary, it is constantly changing.
Moreover, only if a language is “open-ended” @éanguage is unstable due to variation),
it is possible for a linguistic change to occur Iy 1992: 4). Therefore, as language
change cannot occur without variation, the belfeghe Structuralists in a drive towards
uniformity, balance and stability in a languagensse¢o be a false lead in studying the na-

ture of sound change.

1.3.3. The Generativists

The focal point for the Generativists was the jprktion of the change of phonemes, as
proposed by the Structuralists, with their origiilgla of the change of rules. According to
the Generativists, a phonological change occuremdite external, perceptible level, but
rather on the internal, underlying level, whichfact builds the grammar of a language
(McMahon 1994: 34). In other words, entities thadergo changes are the underlying rep-
resentations that create the system of a langwagk,therefore, a phonological change
could only occur in the form, order or inventoryrafes (i.e. “rules change”, not “pho-
nemes change”). By applying this notion, estaltigta change between two related lan-
guages or varieties required the construction antparison of systems of rules and under-
lying forms for each stage or language.

Another vital issue introduced by the Generativigs the idea of simplicity in lin-
guistic change. According to the Generativistsladinge must be simplificatory, translat-
ing more complex to simpler and more economicaignars. This notion, however, be-
came one of the most debated ideas proposed bgdhaol of thought. According to
McMahon (1994: 43-44), the notion of simplicitylanguage change is not universal, as it

is hardly possible to acknowledge such changdseaBitst Germanic Consonant Shift or
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the Great Vowel Shift as a simplification of rul&sfact, even innovation, a core example
of a linguistic change proposed by the Generasiystould not be recognised as a simplifi-
cation, since how rule addition can ever be reghagea simplification? Moreover, if every
linguistic change is a simplification of ruleswbuld mean that all world’'s languages that
undergo changes had to be very complex at theinbiegy stage, becoming gradually sim-

pler over time.

1.3.4. The problem of actuation and transmission

The early views of sound change proposed in tuth&yNeogrammarians, the Structural-
ists and the Generativists, despite the differentéseir goals, approaches and achieve-
ments, have encountered similar problems, ultimdéelding us to a similar conclusion.
According to McMahon (1994: 44) “they are all meruecessful at describinvghathap-
pened thamwhyit happened”. All the three schools of thoughefdat explaining the initia-
tion of a change, also known as “the actuation lerab, and its further development and
expansion, i.e. “the transmission problem”. Theosavhy these problems were not solved
lies predominantly in the unnecessary drive towartsersal sound laws. Therefore, as
McMahon (1994: 45-46) concludes, contemporary lisigitshould focus on solving inter-
mediate steps and partial problems that are speafparticular languages, instead of

searching for universal truths that would accoonll linguistic changes.

1.4. Lexical diffusion

During the second half of the2@., much attention has been paid to the notisegilar-

ity in sound change and the question of the basicai sound change, whether it is a
sound or a word. The point of departure was thegkssomarian belief that sound change
is regular and exceptionless. Moreover, since thegkammarians also considered sound
change as mechanical and phonetically conditiaihey,excluded analogical change and
dialect borrowing from their regularity hypothesid)at allowed them to reign over other
theories of sound change at that time (Labov 1992:423). However, a series of studies

from the 60’s and 70’s brought to light new datat thpposed the Neogrammarian school
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of thought, revealing that sound change does m@ya operate on the same rules, nor is it
always regular and exceptionless. These evideneelgeh to a new approach in studying
language change and, most importantly, a new thbatypecame known as lexical diffu-
sion (Labov 1994: 423-424).

The principal doctrine of the Neogrammarian congrgy holds that sound change
is phonetically gradual and lexically abrupt. Théiest contradiction to this argument can
be found in Wang (1969), a research based on dysaaf 17 modern Chinese dialects
and phonetic transcriptions of over 2,000 morphethas yielded unexpected results,
showing a reverse situation of a phonetically abamal lexically gradual sound change.
Subsequent studies (Chen and Wang (1975) and Gimehg/ang (1977)) also lead to a
similar conclusion. However, despite opposing tkegtammarian school of thought, the
earliest evidence for lexical diffusion did not ge¢he notion of a regular sound change, as
lexical diffusion can eventually develop into asegular change as well. The key differ-
ence between the Neogrammarian sound change dodllditfusion is not the final out-
come, but rather the mechanism of change that tgakirathe mid-course of both changes
(Kiparsky 1996: 640).

Although lexical diffusion is commonly presentechabeory that stands in a direct
opposition to the Neogrammarian regularity hypothdsibov (1994: 541) argues that the
former does not necessarily have to exclude therldhstead of resolving the dichotomy
of “words change” vs. “phonemes change”, the reteéwcuses on an ongoing sound
change, and its findings provide evidence for lgtles of changes. While regular sound
change is typical for an initial stage of a lindgii€hange that results from a “gradual trans-
formation of a single phonetic feature of a phonéma continuous space” (e.g. vowel
shifts in place of articulation), lexical diffusidmppens at a later stage of an internal
change and is an outcome of an “abrupt substitwiame phoneme for another in words
that contain hat phoneme” (e.g. shortening andthemgng of segments) (Labov 1994:
542-543). Thus, regular sound change and lexiffaisiion are two distinct types of sound
change that work on different rules and can varyair outcomes.

The status of lexical diffusion as a sound chasgeawever, questionable. Accord-
ing to Kiparsky (1996: 641), lexical diffusion, @gposed to regular sound change, is not a
type of a sound change, but rather a form of aryaiag lexical diffusion “is driven by the
rules of the lexical phonology” and its instancesult from analogical change. Moreover,

Kiparsky defended the Neogrammarian regularity tiypsis from the objections formed
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on the basis of lexical diffusion, confirming tlmagular sound change is exceptionless and
subject to phonetic conditioning. To summarisejdaixdiffusion, whether a traditional
sound change or analogy, is a groundbreaking thbatyprovides an answer to the trans-

mission problem, although to some extent incomplete

1.5. Linguistic variation and sociolinguistics

1.5.1. The recognition of variation and the rise o$ociolinguistic study

Linguistic variation had been relatively neglectedhe early days of studying language
change, as different schools of thought withdresac@ncept, both the Structuralists and
their idealistic vision of a language as a homogeseentity, as well as the Generativists
and their view of variation as a minor aspect afgrenance (McMahon 1994: 226). Ac-
cording to Coulmas (1997: 4-5), the pursuit of deal, all-embracing theory created the
view of language as an abstract entity, while emmehad to be discounted “as an imper-
fection rather than recognizing it as an inhereature of human behaviour”. However,
most contemporary historical linguists perceivglirstic variation as “inextricably linked
with language change”, as numerous studies thkttteovariationist approach shed light
on the transmission and expansion of linguistinglea a subject that was seen as unex-
plainable in the early linguistic thought (McMahb@94: 225-6). Hence, a new branch of
linguistics had to be acknowledged.

The aim of sociolinguistics is “to study corretats between language use and so-
cial structure” and “establish casual links betwkegrguage and society” (Coulmas 1997:
1-2). Although sociolinguistics deal with a broadaof subjects (e.g. bilingualism, multi-
lingualism), there are two major topics that arprirhe concern. The first one is language
change, while the second one is language varidioth subjects are strongly connected to
each other and were thoroughly investigated in swarks as Milroy (1992), Labov (1994)
and Chambers (1994) (Coulmas 1997: 6). Furthermoo®linguistic research can also be
applied to other, non-linguistic fields, as sualdgts can “help reduce language-related
prejudice”, raise the issue of “bilingual educatias well as engage in “language-related

problems of professions outside education” (Coulfr7: 9-10).
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1.5.2. Variation and variables

According to Milroy and Milroy (1997: 47), the maieason why language variation was
excluded from the early linguistic thought wasféet that “linguistic theorizing has been
largely based ostandardizedorms of languages”. A turning point was undoubyetie
work of William Labov,The Social Stratification of English in New YorkyGQj1966]
2006), as the methods and techniques that weresdpplthis study led to the rise of the
variationist paradigm, an empirical approach basecbllecting authentic speech samples
and proving that linguistic variability can be peaged as a structured entity. According to
Labov (1972: 1-2), variation can be a result arage of diverse processes, such as assimi-
lation, analogy, borrowing, “or any number of preses in which the language system in-
teracts with the physiological or psychological reederistics of the individual”.

In order to investigate linguistic variation, itassential to identify a set of speaker
variables in order to establish the relationshipsveen linguistic and social categories
(Milroy and Milroy 1997: 50). Following the Labowiaradition, the most common social
variable is the socioeconomic (social) class, fedld by social networks developed by Mil-
roy (1980), age (Eckert 1997) and gender (WodakBertke 1997). Moreover, another
factor that has to be taken into account is theekegf formality in speech. As different
speech conditions can invoke different linguisaciables, Labov proposed five different
styles: casual (the least formal), careful, passagding and word-list reading (the most

formal) and compared them with the socioeconomi@isées (Bright 1997: 86).

1.5.3. The history of sociolinguistics

According to Le Page (16-17), the origins of saaglistics can be found in Samuel John-
son’sDictionary from 1755, one of the first attempts to regulatiee English language,
followed by a late 19 c. English Dialect Dictionanby Joseph Wright. McMahon (1994:
227-228) states that the most pioneering work isaaty study by Wenker concerning the
Second Germanic Consonant Shift and the boundaryt treates between High and Low
German. Wenker’s study in a form of a questionnaineered ca 50,000 locations around
Dusseldorf between 1877 and 1887. Although thé&iraim of finding a single isogloss

that would divide High from Low German was not &s@d, the discovery of the “Rhenish
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Fan” yielded significant results and allowed tanfiorital conclusions regarding the trans-
mission problem. Wenker’s work not only confirmattsound change is not “instantane-
ous, phonetically gradual and lexically abrupt”,buabst importantly, it proves that “lin-
guistic change is not purely linguistic, but insteaay depend on social, political and
environmental factors” (McMahon 1994: 228-229).

Until the second half of the 2@., diachronic studies were limited by “evideniar
limitations to post-hoc analysis of the end-prodwdtianguage change” (Guy 2003: 369).
Undoubtedly, a groundbreaking moment in this feddhe with the pioneering studies by
William Labov in Martha’s Vineyard (1963) and New City (1966) that proved a pos-
sible investigation of an ongoing sound change“dra@social and linguistic mechanisms
of change” (Guy 2003: 369). The acknowledgmenhefdignificance of linguistic varia-
tion allowed for acquiring new types of data andlemce, as well as improving the de-
scriptive adequacy of a language change in progvém®over, it brought a “new perspec-
tive on the linguistic mechanisms of change” aslihguistic processes that result in
change are “diachronic extensions of variable geeg that are extant in synchronic usage
and synchronic grammar" (Guy 2003: 370). Such aaraption, in turn, lead to the rise of
a new theory that focused on the relationship betvaynchronic and diachronic studies,

known as the uniformitarian principle.

1.5.4. The uniformitarian principle

The theory in question was described, discussé@dpplied by many historical lin-
guists in various studies and research. Jandacsegd (2003: 22) invoke several descrip-
tions of the uniformitarian principle by variouadjuists: “the forces operating to produce
linguistic change today are of the same kind adémoof magnitude as those which oper-
ated in the past” (Labov 1972: 275); “knowledg@udcesses that operated in the past can
be inferred by observing ongoing processes in thegmt” (Christy 1983: ix); “[tlhe gen-
eral processes and principles which can be noticetiservable history are applicable in
all stages of language history” (Hock 1991b: 68@vertheless, the most vital point of this
theory is the strong connection between synchramicdiachronic studies, as past linguis-
tic processes can be explained by ongoing chamgasguage and vice versa. Hence, it

makes the uniformitarian principle a very practitedory, as studying present linguistic
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changes is readily accessible, whereas examirstgytual developments needs to be based

on reconstructed or hypothesised forms.

1.6. Summary

By the end of this chapter | have covered the ésdéineories of and approaches to sound
change. The objective of the first chapter of thesis was by no means a thorough discus-
sion on the history of studying language changeptaviding an outline and a basis for the
main discussion in the following chapters. Moreoitas possible to answer the first three
questions that have been raised in the introdugiarggraph: (1) Is there a parallel be-
tween language evolution and biological evoluti{#)Are the achievements of early his-
torical linguistics still applicable? (3) How didriguage variation gain its merit in the
realm of sociolinguistics?

Indeed, the parallel between language evolutiahbariogical evolution is present,
although linguists are not unanimous in establighie extent of this relationship. It is
probably the safest to follow Blevins (2004: 1&)eeing that the parallel between biologi-
cal and linguistic evolution should be viewed prityain a metaphorical sense, as lan-
guages are learned, and not genetically transnetigties, and it is impossible to draw a
one-to-one correspondence between the two sciedbininions.

After outlining the works of the first three sch®of sound change, the Neogram-
marians, the Structuralists and the Generativistan be summarised that, despite the dif-
ferences between their approaches, all encoumtédasproblems in defining the origins of
sound change (actuation) and the rules of its gprggtransmission). Although, in current
linguistic studies, the early views of sound chaiage hardly ever used, it was the
Neogrammarian regularity hypothesis that serveml@snt of departure for lexical diffu-
sion. Hence, in spite of their shortcomings, themd of the early historical linguists can
prove to be a useful and valuable source of inftiondor a contemporary linguist.

The acknowledgement of the importance of lingaigériation is probably one of
the most vital aspects for contemporary linguisticies. Following Milroy (1992: 3), the
fact that “no real language state is a perfecthaii@ed and stable structure” ultimately
leads to constant linguistic variation that hasuadeniable bearing on any language.

Therefore, an insightful study of variables is efykmportance for modern linguistics.
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Chapter 2: Universal properties of dental fricatives

2.1. Introduction

The primary objective of this chapter is to outlihe key features and universal character-
istics of dental fricatives. The main issues thidittve covered are (1) the presence of dental
fricatives in world’s languages, (2) the acoustid goicing analysis and (3) the key aspects
of production, perception and acquisition. The tjoes that are asked in this chapter are:
What is the current status of dental fricativesthésphonologization of dental fricatives

complete? What are the unique features of thessdsGu

2.2. Dental fricatives and phonetic terminology

The standard English consonant system comprige®dfpes of dental fricatives: a voice-
less dental fricative and a voiced dental fricatrepresented in the IPA b/ /and /d/ re-
spectively and both denoted in the English alphalgetth>. However, the termental
fricative is not solely restricted to Englistf and /8/ sounds, as dental fricatives are also
present in other languages of the world and vapyamunciation from their English repre-
sentations (e.g. Polish sibilant dental fricatiks#sand /z/). Both BrE and AmB//and /&/
sounds areon-sibilant fricativesn which the turbulence is generated atdbetal(BrE)
orinterdental(AmE) constriction (Ladefoged and Maddieson 1998t). Therefore, Eng-
lish /6/ and /d/ are to be properly namedas-sibilant (inter-)dental fricativesHowever,

for the sake of coherence and simplicity, the teéemtal fricativewill always denote Eng-

lish /6/ and /d/ sounds throughout this thesis, unlessraile stated.
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2.3. Dental fricatives in world’s languages

Dental fricatives are sounds to be consideredgdyhmarked: “they are rare in the lan-
guages of the world and learned late by childré&niljois and Horvath 2004: 411). From
451UPSID' languages, only 32 have either or both voicedvaickless dental fricatives
and only 22 have the voiced dental fricative withawoiceless counterpart (Maddieson
and Precoda 1990). Another significant databa3@éésWorld Atlas Of Language Struc-
tures(Haspelmath et al. 2005), which is by far onénefrnost complete and thorough cata-
logues of sounds from over 2560 languages of thidwAaccording to Maddieson (2005:
82-83), ‘th’ soundSoccur in 43 (7.6%) out of the 566 languages sweseilthough such a
result makes ‘th’ sounds one of the most uncommands across the world’s languatjes

their distribution is virtually worldwide:

[‘Th’ sounds] are found in languages as variedaation and family affiliation as Modern

Greek, Albanian, Spanish and English (Indo-Europédéatbardian (Northwest Caucasian),
Meadow Mari and Nganasan (Uralic), Burmese and Sg¢aren (Sino-Tibetan), Lakkia

and Yay (Tai-Kadai), Swabhili and Moro (Niger-Congbahalo (Afro-Asiatic), Berta and

Murle (Nilo-Saharan), Fijian, Yapese and Drehu (ffarsesian), Ngiyambaa (Pama-
Nyungan), Rotokas (West Bougainville), Aleut (Es&ileut), Chipewyan (Athapaskan),

Acoma (Keresan), Maricopa (Yuman), Cubeo (Tucanddngstec (Mayan), Mixtec lan-

guages and Mezquital Otomi (Oto-Manguean), Amah({@eaoan), Tacana (Tacanan),
Cochabamba Quechua and Mapudungun (Araucanian)digtzh 2005: 83).
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Figure 1. Presence of uncommon consonants (aftedMson 2011).

! The UCLA(University of California, Los Angele$)honological Segment Inventory Databésan online
database on the phonological systems of world'gdages compiled by Maddieson and Precoda (1990).
% Here, ‘th’ sounds cover non-sibilant dental ancbalar fricatives (Maddieson 2005: 83).

% Other uncommon classes of consonants are labimisy@ccurring in 45 (8%) languages surveyed,yshar
geal consonants, present in 23 (4.1%), and clatsyrring only in 10 (1.8%) (Maddieson 2005: 82:83)
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Figure 1 illustrates the geographic distributiooafr different types of uncommon
consonant sounds: clicks, labial-velars, pharyrsy@ad ‘th’ sounds. According to the data,
dental fricatives are the least uniform in thestdbution, whereas clicks (Southern and
East Africa) or labial-velars (West and Centraliédt Papua New Guinea) cover very spe-
cific areas. Maddieson (2005: 83) claims that tt@mipact geographical distribution” of
clicks and labial-velars, as opposed to ‘th’ soystlsms from the evolution of these con-
sonants within the sound systems, which was “imiteel by hearing these sounds in other
languages spoken in the same area”. Furthermawd,thke above-mentioned consonants
are also regarded as complex (i.e. difficult inasitjon, production and perception), hence
their rarity among the world’s languages. To ac¢donthis phenomenon, Lindblom and

Maddieson (1988) propose the size principle:

According to the “size principle” (...) smaller cgmnant inventories will tend to contain
only those consonants which are in various waysrigtitly simpler (perhaps because they
involve smaller movements to pronounce them, oreasger for a listener to distinguish
from other sounds). Consonants which are inheremise complex will be found in larger
inventories (Maddieson 2005: 11).

Evidence for the size principle are presentedahld 1, which demonstrates the
percentage of languages that have at least orfee @ftiove-mentioned consonants (here
called “special”) in their inventory and classifttem according to their consonant inven-
tory size. As the proportion of special consonamteeases with each increase in the over-
all consonant inventory size, the predictions oetli by Lindblom and Maddieson are con-

firmed.

Table 1. Languages with special consonants by camanventory size (after Maddieson 2005: 83).

Consonant inventory size class Percent with arth@bpecial consonants
small 8.7%

moderately small 13.1%

average 22.1%

moderately large 27.4%

large 40.7%
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2.4. Acoustic analysis of dental fricatives

Dental fricatives, in comparison to other soundshefworld’s languages, are relatively
understudied within the field of acoustic phonetes the acoustic measurements éor /
and /d/ are difficult to take and the sounds théweseare “perceptually weak” and easily
confused with labio-dental fricatives /f/ and /@hgith 2007: 2). Indeed, such difficulties
result predominantly from the spectral charactiessif dental fricatives. In order to clarify
such confusions, it is vital to perform an acouatialysis of these sounds and examine the

most crucial factor that affects their recognitiamich is voicing.

2.4.1. Spectrogram analysis
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Figure 2. Spectrograms of voiceless fricative8,/§, |/ (after Ladefoged 2001a: 55).

According to the spectrogram analysis present&wure 2, the noise of the voiceless den-
tal fricative B/ in the wordthigh spreads predominantly in the higher frequencyeanfg
over 8,000 Hz. In comparison, the noise intensitye voiceless labio-dental fricative /f/
in the wordfie focuses primarily in the range from 3,000 to 4,820 According to Lade-
foged (2001a: 55), although both sounds are aaalistisimilar and not very loud, the
main difference lies in the formant movement oirtf@lowing vowels. The second for-
mant in the wordhigh remains at 1,250 Hz, while in the wdrelit begins at a lower fre-
quency of 1,200 Hz and moves upwards. Furtherntioegfourth formant is above 4,000
Hz in the wordhigh and below that frequency in the wdrel (Ladefoged 2001a: 55-56).
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Similarly for voiced counterparts, “the second fants are much higher around /d/ than
around /v/” in pairs of words likehetherandever(Ladefoged 2001b, 183).

Thomas (2011: 101) compares different placestafudation and their effects on
the first three formants which are observable weldransitions and summarises that for
the dental place of articulatioR; is generally lowered;,is raised next to a back rounded
vowel or lowered next to a front one, whilgis slightly raised unless next to a high front
vowel. Moreover, Thomas (2011: 104) also pointstbat dental fricatives can be distin-
guished from the labio-dentals by calculating “eu® equation for the analysed conso-
nants”, concluding that the former “show a highéntgrcept but a lower slope” than the
latter sounds. Furthermore, after measuring tHereifice between the second formetnt
the vowel centre and at the vowel onset or ofteetresults for the back and rounded vow-

els are “positive next to an interdental and ckoseero next to a labio-dental” fricative.

2.4.2. Voicing analysis

Traditionally, it is assumed that the presencelmeace of glottal pulses is sufficient
enough in order to distinguish between voiced ardeless fricatives such a¥ and /0/.
However, studies by Denes (1955) and Raphael (19¥dy that vowel duration is another
key factor that has a major influence on the friggs$ voicing characteristics and the per-
ception of dental fricatives. According to theselfngs, the duration of a word-final frica-
tive and the preceding vowel can be “manipulatgdhe speaker and, consequently, voic-
ing can be achieved by producing a longer vowelasHorter fricative or vice-versa to
achieve voicelessness. Hence, the voicing featuifecatives is not a categorical, but
rather a continuous variable, where the presenedsence of phonation is not the only
salient acoustic parameter.

A study by Smith (2007) attempts to assess theexbmntioned findings by per-
forming an acoustic analysis of voicing in AmE d#riticatives. The database is a set of
pre-recorded sociolinguistic interviews of AmE natspeakers and the method used was
an acoustic analysis of the duration of frictiordehtal and labio-dental fricative sounds

measured in Praatrigures 3 and 4 present the amouniaiée bar(not to confuse with a

* Praat is an acoustic analysis software develogegblersma and Weenink ([1995] 2011).
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simple phonological category [+voice]) found in teeorded tokens. By comparing both
figures, it can be stated that the voicing of denizatives is highly unstable and much less
clear than of labio-dentals, manifesting a strarglency for variation, a feature which is

unusual for phonemes with a phonological distincthased on voicing:

[TIhere is much greater variation in boéh &nd /d/. The two box plots overlap to such a
degree that predicting phoneme based on voicittgsrcase would not be much better than
chance. The median values are different, withat about 20% voiced, and /d/ at about
45%. But the range of maximum and minimum valugslugling outliers, overlaps from
0% to about 65%. This is much greater than theatiari for /f/ and /v/ (Smith 2007: 5-6).
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Figure 3. Percentage of voice bar found in /f/ asidafter Smith 2007: 5).
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Figure 4. Percentage of voice bar founddirehd /3/ (after Smith 2007: 6).
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The reason for such differences between two péireatives that bear such strong
acoustic similarities lies predominantly within ithghonetic environments. Figures 5a and
b show a comparison of the previous two findingggded each into two separate catego-
ries: 1) “whether there was a voiceless segmetltjdimg a pause, immediately adjacent to
the dental fricative” and 2) “if the dental fricadiwas surrounded only by voiced sounds”
(Smith 2007: 6). The results show that the amo@manation of voicing in dental frica-
tives is reduced, most significantly in the voi¢ddsound. On the other hand, a parallel
investigation for the labio-dental sounds yieldpagite results, as the amount of variation

of voicing has considerably increased.
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Figures 5a and b. Comparison of percent voicingfasironmental conditions compared with phonemic
distribution as in Figures 3 and 4 (after Smith 200).

Scrutinizing both data sets and administratinggbaorrelation statistic allows to
establish the amount of variation accounted fopbgneme or by environmental condi-
tions, ““partialling out” the variation accountedrfby the other factor” (Smith 2007: 7).
According to the results presented in Table 2, aldnitatives are better categorized for
voicing according to the environment, whereas lalgotal fricatives are better sorted for
this feature according to phoneme. Interestindig, results for dental and labio-dental
fricatives are in almost exact opposition to eaitteg showing that, despite the acoustic

similarities, both pair of sounds are very diffdranterms of voicing distinctions.
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Table 2. Partial r2 comparing percentage of vanmaticcounted for by phoneme and environment (after
Smith 2007: 7).

r2 (% accounted for) bghoneme r2 (% accounted for) bgnvironment,
partialling out environment partialling out phoneme

dental fricative .20 .59

labio-dental fricative .52 .22

Study by Smith (2007) sheds light on the issub@®icomplete phonologization of
AmE dental fricatives, as the voicing contrastae$ depended on phonation, duration or
intensity, but rather on the environments. Moregptregse environments are similar to the
“environments which conditioned voicing of the @dglish dental fricative”. However,
Smith (2007: 8) argues that these finding do ngatethe phonemic distinction of dental

fricatives en bloc, but rather raise the questiowotcing as a key distinguishing feature.

2.4.3. The incomplete phonologization of dental fcatives

A subsequent study by Smith (2010a) continues &stipn the perceptual status of the
voicing contrast betweefi//and /8/ and the completeness of its phonologinatirguing
that AmE dental fricatives are not in contrastiwg, rather in complementary distribution.
The study comprises of two experiments with a comoigective to determine whethéf /
and /d/ are perceptually contrastive, comparingsthends with a corresponding pair of
alveolar sibilants /s/ and /z/. The first experitméphoneme monitoring”, measures the
response times and the perceptual contrast beptesemes, while the second one, “iden-
tification and discrimination”, assesses if listenean reliably distinguish between stages

of voicing in minimal pairs.
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Figure 6. Phoneme monitoring experiment respomsedti(after Smith 2010a: 22).

Table 3. Accuracy rates by target block in the ghme monitoring experiment (after Smith 2010a: 22).

Target Hitrate %  Correct Overall Correct rejection minus Overall accuracy minus
block rejection % accuracy % /f/, v/ and [l % /fl, Ivl, and f/ %

0 94.1 43.1 66.6 90.5 92.3

o} 79.5 63.6 76.8 92.8 86.2

s 95.5 81.6 88.4 94.6 95.1

z 97.9 97.6 97.7 97.6 97.7

The “phoneme monitoring” experiment was a percdsiuay, where the partici-
pants listened to a set of recorded consonant sasndg, d/ and correctly identify them
as fast as possible. The results of the experipiestented both in Figure 6 and Table 3
show a perceptual ambiguity of dental fricativesttge high error rates across listeners
show “poor phoneme discriminability” (Smith 201@2). Moreover, the response times
recorded for /8/ were the slowest of all the fouopemes, suggesting a weak mental repre-

sentation for this sound and meaning that “thetifleation is biased toward/ as concep-
tually primary representation of <th>".
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thiph in red, thy in black sue in red, zoo in black
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Figure 7. Identification and discrimination expeeint (after Smith 2010a: 22).

The “identification and discrimination” experimems a twofold perceptual study,
where the participants had to listen to a “7-steipeless to voiced continua”, a synthesis of
wordssue-zooandthigh~thy. The identification task was to classify each sbeither to
the th block or to thes-z blockcategory, while the discrimination task was toidec
whether a pair of sounds was “same” or differe®@(th 2010a: 22). The experiment
yielded inconclusive results, as the discrimingpfbr words oscillated around 50%. How-
ever, according to the findings presented in Figufgm]ore than 50% of tokens at 66.7%
or less voiced were judged to be instances/bfWhereas less than 33.3% voice was re-
quired for the sound to be recognised as /s/ (SatiflDa: 22).

To summarise, studies by Smith (2007, 2010a) teli@aithe phonologization of
AmE dental fricatives is incomplete. A possible lexgation for the problematic nature of
dental fricatives can be found in the notion ofdional load, i.e. “[tjhe use made of a lin-
guistic contrast in a system” (Crystal 2008: 2@&kcording to Barber et al. (2009: 45), the

contrast between the voiceless and voiced dentalifre carries small functional load,

32



“there are a few pairs of words that are distinigedsfrom one another solely by this differ-
ence, likenreatheandwreath andmouth(verb) andnouth(noun)”. Moreover, the distinc-
tion between®/ and /d/ is virtually irrelevant in speech andasgible merger of these
sounds would not cause much confusion. On the atoat, the author also argues that the

generally stable situation of dental fricativesrssdrom the fact that they are “well inte-
grated’ in the consonant system of English” andhgko a set of fricative pairs, thus they
“fall into a familiar pattern” that resists suchactyes (Barber et al. 2009: 45). However,
studies by Smith (2007, 2010a), as well as the mousecases of loss of dental fricatives
found across modern varieties of English that belldiscussed in the following chapters
reveal that the status ®f &nd /8/ sounds is not stable after all and tbeirfunctional load

can be one of the possible explanations for th@imggsound changes.

2.5. Production of dental fricatives

The production of English dental fricative souriisahd /d/ as described by Cruttenden in
Gimson’s Pronunciation of Englig2008):

The soft palate being raised and the nasal resosiatit off, the tip and rims of the tongue

make a light contact with the edge and inner serfache incisors and a firmer contact

with the upper side teeth, so that the air escapitygyeen the forward surface of the tongue
and the incisors causes friction (such frictiorenfbeing very weak in the case of /&/)

(Cruttenden 2008: 195).

The friction for the @/ sound is voiceleSswhile for the /8/ sound it is voiced.
Roach (2000: 56) identifies dental fricatives asrtically problematic entities and ques-
tions the classification of the /6/ sound as aafii®@, as the production of this sound in-
cludes very little friction noise, and insteadytiuld be more accurate to classify /6/ as a
weak dental plosive. However, despite the noti@ppsed by Roach, the classification of

dental fricatives remains unchanged.

®Voiceless dental fricative is also the quietesinsband often functions as a point of referenaeéasuring
the amplitude for other speech sounds in phoneisnse (Edwards 2003: 120).
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2.5.1. Dental fricatives in British and American Emglish

Dental fricatives are known to be differently pronced across BrE and AmE speakers.
While most BrE speakers have the tip of the torfglese behind the upper front teeth”,
AmE speakers commonly “have the tip of the tongurpding between the upper and
lower front teeth” (Ladefoged 2001b: 6). Despitelsa variation,0/ and /6/ are still gen-
erally acknowledged as dental sounds. Howeveéreiitis a need for a distinction, sounds
that are produced with the tongue protruding betwtbe teeth (AmE) are also known as

interdental.

2.5.2. Dental fricatives in modern varieties of Enigsh

Cruttenden (2008: 196) argues that there are noritaupt RP variants 0/ d/, mentioning
only elision in clusters (e.g. Adz/ ‘clothes’) and effects of running speech, whére&/
can be retracted to an alveolar or fronted to mlaticulation. Other common processes
are stopping, wherd] becomes a dentat][or alveolar [t], while [6] becomes Jar [d]°
respectively (Thomas 2011: 95) and progressiveralssion, where /d/ becomes similar in
manner to the preceding plosive or nasal, but déhtal place of articulation, e.g. /get
dom/ > /gatom/ ‘get them’, /rid di.z/ > /riddi:z/ ‘read these’ andr &/ > /nna/ ‘in the’
(Roach 2000: 140).

A large body of evidence gatheredditdandbook of Varieties of EngligGchnei-
der et al. 2004) and summarised by Blevins (20@§:shows that in a “vast majority of
English varieties in the British Isles, North Angzj the Caribbean, the Pacific, Austral-
asia, Africa, and Southeast Asid, 8/ are often realised as different sounds, sad-a
veolar stops /t, d/, labio-dental fricatives /fov/affricates A, dd/. The issue of the loss of
dental fricatives in modern varieties of Engliskhis focal point of this thesis and covered

thoroughly in the fourth chapter.

® “This process is especially common when therdisguistic substrate, such as Irish for Irish Esfglor
Spanish for Mexican American English” (Thomas 2043).
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2.6. Perception of dental fricatives

As discussed earlier in the section on acousticacieristics of dental fricative®//and /d/
are “perceptually weak” sounds and are easily ceduwith labio-dentals /f/ and /v/
(Smith 2007: 2). Most studies have not succeedédkimifying consistent acoustic cues
for correct identification of dental fricatives,reduding that “[n]either spectral, temporal,
nor amplitude properties of the frication noisednatiown to reliably distinguish /f/ from
16/ and /vl from /8/” (Jongman et al. 2003: 1). Milend Nicely (1955) were the first to
assume that the distinction between dental anad-déntal fricatives is based on other,

non-acoustic information:

The distinctions between /f/ aril And between /v/ and /8/ are among the most diffior
listeners to hear and it seems likely that in nmagtiral situations the differentiation de-
pends more on verbal context and on visual observaft the talker’s lips than it does on
the acoustic difference (Miller and Nicely 1955734

A study by Jongman et al. (2003) is a continuadiathat train of thought, as the au-
thors focused on two types of non-acoustic inforomefor the correct identification of non-
sibilant fricatives, namely the semantic and faafgrmation. Two individual experiments
were carried out and both yielded significant resstdhowing that (1) linguistic context
effects the perception of the distinction betwdéarid b/, and (2) visual information has a
strong bearing on the perception @fdnd /6/ sounds (Jongman et al. 2003: 1).

There is a large body of evidence (e.g. Miller ésatd 1963, Garnes and Bond
1976, Connine 1987) proving the importance of liaiticontext on correct speech percep-
tion, i.e. listeners use contextual (semantic)rimi@tion when the phonetic information is
insufficient. The first part of the study by Jongrnet al. (2003) focuses on the effects of
linguistic context on the perception of the Enghstatives /1,9, s,{/. The samples used in
the study were recordings of 20 minimal-pairs: 1w/ and b/ (e.qg.first~thirst) and 10
with /s/ or f/ (suit~shoo). 20 participants listened to a series of recayslirrach set con-
sisting of two context sentences (one congruogsthe lemonade quenched my thiestd
one incongruous, e.the top swimmer came in thiystollowed by the target word (e.g.
thirst).

After measuring the response accuracy and lataxsqy,esented in Figures 8 and 9
respectively, it was concluded that the linguistatext substantially effects both the cor-

rect identification of non-sibilant fricatives ati response times for both non-sibilant and
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sibilant fricatives. The perception of /f/ artd $ounds was both more accurate and faster
when preceded by a semantically congruous precuvimeover, semantic information

had also improved the identification of /s/ afidsbunds (Jongman et al. 2003: 5).
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Figure 8. Mean correct identification rates anshdéad deviations of word-initial /6, s,{/ preceded by a
semantically congruous (white bars) or incongru@usy bars) precursor (after Jongman et al. 20p3: 4
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Figure 9. Response latencies for correctly ideedifivord-initial fricatives /9, s,{/ preceded by a seman-
tically congruous (white bars) or incongruous (goays) precursor (after Jongman et al. 2003: 4).

Although the contribution of visual informationaccurate speech perception was
confirmed in earlier works by Sumby and Pollackg4)and Massaro (1987, 1998), it has
not been verified whether such a non-acoustic @senhore or less bearing on specific
sounds, such as the non-sibilant dental fricatiVes.roots of studying visual information
in speech perception can be found in a study bydéredt al. (1977), where facial informa-
tion allowed the participants with a hearing lasslifferentiate dental from labio-dental
fricatives. The second experiment by Jongman é2@03) is an investigation of the func-
tion of visual information in the perception of¥f9, 8/ sounds by normal-hearing partici-

pants. Stimuli comprised of 12 fricative-vowel sylles, the speaker was audio- and video-
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recorded. The participants were exposed to audial/izideo and audio materials, and

their task was to correctly identify the consongmtgluced by the speaker in all three con-
ditions.
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Figure 10. Mean correct identification rates arahdtird deviations of syllable-initial /f, &, 8/ on the
basis of audio and video information combined (e/biars), audio information only (light shaded bars)
and video information only (dark shaded bars) (aftmgman et al. 2003: 7).
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Figure 11. Mean correct identification rates armhdtard deviations for place of articulation of alle-
initial fricatives on the basis of audio and videformation combined (white bars), audio informatio
only (light shaded bars), and video informationydflark shaded bars) (after Jongman et al. 2003: 7)

According to the results presented in Figure 16 crrect identification of frica-
tives was the best under the audiovisual condisbghtly worse under the auditory one
and the worst for the visual alone. However, therpesults in the last condition can be a
result of a lack of cues for voicing. Figure 11wkdhe correct identification of the place
of articulation, without considering the voicingast, where the results indicate that the
visual information is almost as meaningful as tbmbination of both audio and visual
information.

To conclude, the results of the study by Jongmaah. ¢2003: 1) yield significant

results, revealing that “accurate perception ofsitaiant fricatives derives from a combi-
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nation of acoustic, linguistic, and visual informoat’. It is possible to assume that such a
complex process is one of the reasons why demtatifres are so problematic, not only in

perception, but also in acquisition, what in tugads to substitution and sound change.

2.7. Acquisition of dental fricatives

According to Cruttenden (2008: 196-197), dentakftives are generally acknowledged as
problematic sounds in L1 and L2 acquisition. Indebd difficultness stems from both
acoustic and articulatory features of these souksldiscussed earlier in this chapter, den-
tal fricatives are perceptually weak sounds aneasdy confused with labio-dental frica-
tives. Apart from their perceptual ambiguit§y, &nd /d/ are inherently difficult sounds in

production, both for native speakers and learneEnglish as a foreign language.

2.7.1. Dental fricatives in L1 acquisition

There is a considerable body of research papemrriogvthe issue of the acquisition of
English dental fricatives (e.g. Ingram et al. 1980lka et al. 2001) which prove that these
sounds are one of the most difficult to acquirehsiigh each individual speaker acquires
speech sounds in a unique way and without a unifmattern, there is still a tendency of
acquiring speech sounds in a certain order: icdéise of consonants, “[stops] are acquired
before fricatives” and “strident fricatives (/f) &lefore the corresponding mellow fricatives
(/0,0/)” (Macken 1996: 676). According to Ingram et(@980: 188), /f/ is one of the first
consonants acquired by children, whilg being the most difficult, is acquired last. More
over, in the early stage of phonological acquisitioicatives are replaced by stops for each
corresponding place of articulation. Eventualby,is acquired by children at the age of
seven, while the voiced counterpart /d/ at theagaght (Edwards 2003:120-125).

The fundamental question that needs to be raistdsmiscussion is whether the
difficultness of acquiring dental fricatives is sad by the means of perception or produc-
tion. According to Babel and McGuire (2010) it muthtful that dental fricatives are prob-

lematic due to articulatory constraints:
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Articulatory difficulty is an unlikely reason; canals are generally considered easier articu-
latorily due to the high degree of flexibility apdecision inherent in the tongue tip and
there seems to be no reason why tongue to teethatamany more difficult than lower lip
to teeth (Babel and McGuire 2010: 3-4).

Therefore, it is more probable that the answerihethe perceptual ambiguity of these
sounds. The results that can be found in Polkh €@01) indicate that English-speaking
infants have more problems with distinguishingvain /6/ than /b/ from /v/ (the latter dis-

tinction is observable for infants by the age ofd@nths). Hence, the production of the

dental fricative is variable and overlaps with greduction of an alveolar (dental) stop.

2.7.2. Dental fricatives in L2 acquisition

There is a strong body of evidence proving thattmos-native speakers of English substi-
tute both @/ and /6/ sounds with acoustically or articulagpsimilar sounds from their L1
phonetic inventory, e.g. German and Japanese sgealstitutety with [s], whereas Rus-
sian and Turkish speakers substitute it with [iJdi¢ 2005), Dutch speakers substituié /
and /8/ with [t], [f], [s] and [d], [v], [z] respewely (Wester et al. 2007), Polish speakers
substitute d/ with [t] or [f] and /8/ with [d] or [v] (Gonet ah Pietron 2005).

Although there is a great deal of variability amag-native English speakers, the
choices made by them can be explained both phatigtannd phonologically. The results
presented in the section on acoustic analysis miati&icatives revealed that /f/ and /v/
bear a strong acoustic similarity #& and /6/. Hence the choices made by non-native
speakers of English can be explained in termseddpperception. On the other hand, the
alveolar fricatives /s/ and /z/ resemble the dentatives phonologically, as only the fea-
ture [strident] distinguishes these phonemes.

According to Jenkins (2009: 137), the frequenssitiltion of 6/ and /d/ with other
pairs of fricatives results from the fact that #nesunds are relatively unimportant for intel-
ligibility. Moreover, there is a common belief angieachers of English as a Second Lan-
guage that teaching dental fricatives to studenit®t worthwhile due to the difficulty of
mastering these sounds and it is recommended tumeage the learners to replagéand
/8/ with /f/ and /v/ respectively. However, sinte thumber of L2 speakers of English is

overwhelming and is still growing, it would be reaable to revise this conviction.

39



2.8. Summary

The issue of universal properties of dental friegihas been addressed. The main objec-
tive of this chapter was to outline the key feaswstdental fricatives, discuss their world-
wide distribution, analyse their acoustic charasties and investigate the problems with
production, perception and acquisition of thesendsuAfter scrutinising various research
on these topics, it is possible to answer the thuestions that have been raised in the in-
troductory paragraph: (1) What is the current stafidental fricatives? (2) Is the phonolo-
gization of dental fricatives complete? (3) What eire unique features of these sounds?

Studies show thaé/ and /6/ are highly marked sounds, i.e. are ratke world’s
languages, occurring in 43 (7.6%) out of R8SIDlanguages. However, despite the fact
that dental fricatives belong to a group of uncommansonants, their geographic distribu-
tion is virtually worldwide, unlike other uncommeaunds, such as clicks or labial-velars.
Moreover, the status of dental fricatives is vangtable, as the sounds are subject to varia-
tion across many varieties of English and are comymubstituted by alveolar stops /t, d/
and labio-dental fricatives /f, v/, both by nataued second language speakers. The loss of
dental fricatives in modern varieties of Englisitheroughly investigated in the fourth
chapter of this thesis.

The unstable status of dental fricatives is alflected in the incomplete phonolo-
gization of AmE @/ and /d/. Studies by Smith (2007, 2010a) revestl AmE interdental
fricatives are not in contrastive, but rather imgdementary distribution. Historically, a
similar distribution was in OE, where the only ddrticative phoneme was the voiceless
16/, while /8/ was a voiced allophone occurring betweoiced sounds. The issue of the
phonologization of dental fricatives is continuedhe third chapter of this thesis.

The uniqueness of dental fricatives is determinedasious phonetic and phono-
logical factors. First of all,o/ and /d/ have very unusual phonetic features: #reyre-
garded as “perceptually weak” sounds, i.e. havimgansistent acoustic cues that would
allow for correct identification. Moreover, study Bongman et al. (2003: 1) shows that
“accurate perception of non-sibilant fricativesides from a combination of acoustic, lin-
guistic, and visual information”. Indeed, such anptex mixture can be the cause of the
perceptual ambiguity of these sounds. Finally, @dntatives are very problematic both in
L1 and L2 acquisition. This difficultness is causgdacoustic and articulatory features,

hence @/ and /d/ are often replaced by /t/ and /d/ catid /v/ respectively.
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To conclude, dental fricatives are sounds worttyshg from a number of reasons:
they are rare across world’s languages, have aahlagphonological status, are perceptu-
ally ambiguous and cause problems both for first sgcond language speakers alike. In
order to fully understand the problematic naturé¢helse sounds, a twofold study is re-
quired. The following third chapter of this thegi#l be devoted to the historical analysis
of /6/ and /8/ sounds in English and other Gmc langudgesresults will hopefully shed
light on the contemporary status of dental fricagivT he fourth chapter will be an investi-
gation of the loss of dental fricatives in seleateatiern varieties of English. The main goal
of this study is to find possible parallels betwéss historical phonological changes and

the contemporary variables that occur in the Ehdasguage on a worldwide scale.
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Chapter 3: Dental fricatives in English and other Germanic
languages

3.1. Introduction

The main objective of this chapter is to analysgfesence of dental fricatives throughout
the history of the English language, as well agotmc languages, by taking the dia-
chronic approach to studying sound change. The pmtats are (1) the phonological proc-
esses that occurred in OE, ME and EMnE, (2) thebmurof variables folof and /6/ across
OE and ME dialects and (3) the phonologizationmglish dental fricatives. The chapter
begins from an outline of the origins 6f &nd /d/ in Gmc, followed by a thorough study of
the English language and ending on the preseraigsance of these sounds in other Gmc
languages. The key questions that are asked ichihjster are: Can the unstable nature of
English dental fricatives be explained throughstdnical analysis of these sounds? Can the
incomplete phonologization of English dental fricas be historically justified? Can the
loss of dental fricatives in modern varieties ofjiish be compared to the variables present
in OE and ME dialects?
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3.2. The origins of dental fricatives

3.2.1. Grimm’s Law

The appearance of dental fricatives in Gmc langsiages explicated first in 1822 by a
German philologist, Jacob Grinfmwhose work describes one of the most fundamental
phonological changes in the history of languagdwgiom (Lehmann 1973: 84). Grimm’s
Law? illustrates a sound charig@at took place in the development of PGmc from&td
had a major impact on the Gmc system of obstry&mtgie 2006: 93). The First Germanic
Consonant Shift comprises of three shifts: (1) vee#thkg of voiceless stops to voiceless
fricatives (PIE */p, t, k/ > PGmc */f), x/, unless preceded by another obstruent, esf, */
(2) strengthening of voiced stops to voicelessss{®E */b, d, g/ > PGmc */p, t, k/) and
(3) weakening of voiced aspirates to voiced fricagi(PIE */bh, dh, gh/ > PGmc/d,y/)
(Lass and Anderson 1975: 168). All of the threenges that form Grimm’s Law are ar-
ticulatory shifts, as the feature which undergdesahange is the manner of articulation,

while the number of contrasts remains the sames(L894: 20).

3.2.2. Verner's Law

A significant linguistic change that defines Gmiegaages is the Accent Shift, ultimately
leading to the development of the Germanic Stregs fass 1994: 21). While the accent
of PIE was “free”, falling on any syllable of a vapithe word-accent in Gmc “always fell

on the first syllable of the lexical root” withokggard to prefixes, syllable structure, word-
length or part of speech (Lass 1994: 21-22). Moeedhe Accent Shift occurred after PIE
*Ip, t, kI > PGmc */f9, x/, as it is connected to a set of irregular dgwaents, “exceptions

to Grimm’s Law” that were described first by Karémer in 1875.

" Actually, Rasmus Rask was the first to proposelabetween Germanic and other Indo-European lan-
guages in his work published in 1818, four yeafefeeGrimm’sDeutsche Grammatif.ehmann 1973: 80).

8 Grimm’s Law together with Verner's Law is alsoee®d to by scholars as the ‘Germanic Consonafit Shi
or the ‘First Consonant Shift’ (Hoad 2006: 19).

° According to Ringe (2006: 93-94), “it remains wral whether Grimm’s Law was (...) a unitary natural
sound change or series of changes that need netdtaurred together”.
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According to Verner’'s Law, once PGmc voicelessdfies developed from PIE
voiceless stops, they became voiced in voiced sadiogs (intervocalically) unless they
were word-initial or preceded by an accented sidlalbicleus (Ringe 2006: 102). There-
fore, the voiceless dental fricative phonem@& tlecame voiced */6/ in such words as
PGmc *snidan; *fader or *wurdan-(OE sniden faederandworden). This change is most
noticeable in “pa.part. of all strong verbs andtbe-singular (and 2sg.ind.) preterite forms
of strong verbs of classes I-11I” (Hogg 1992: 7I0)later stages, the voiced fricatives that
were a product of Verner's Law hardened to voiteds(e.g. PGmcrtodor > OEmodor
‘mother’) (Lass 1994: 22).

Bloomfield (1965: 357) states that the sound chategeribed by Verner is very
common and took place in the history of severajleyes of the Gmc family. Moreover,
he argues that Verner's Law can be interpreted‘agakening of unvoiced spirants (...)
between musical sounds” and points out the impoeaf acoustic constraints for such a

sound change:

[Alfter a loudly stressed vowel there is a greabant of breath stored up behind the vocal
chords, so that their opening for an unvoiced spisaeasier than their closure for a voiced
(Bloomfield 1965: 375).

However, the author also states that such an eaqpiarcannot be acknowledged as
a universal principle, as in some languages undogpgrants remain voiceless between
vowels, while in other languages they become voaespite that the preceding vowel
bears a high stress. Nevertheless, the change pfdabe of the stress had a major influence
on the conditioning factors, as the alteration/éf &nd */d/ in PGmc (e.g. *['wéobnon] ‘to
become’ and *[wurdu'me] ‘we became’) became “ariteaty irregularity” after the devel-
opment of the Accent Shift, similarly to PDi&as and were PGmc *['wase] and
*[we:zu'me] (Bloomfield 1965: 375-376).

Lass and Anderson (1975: 150) introduce the tgmafeérence”, which is “a speci-
fication of the environments favouring and disfanog certain [sound changes]”. This
connection between weakening and certain envirotsngf key importance when dis-
cussing Verner’s Law. According to their study]rifervocalic position is a preferred leni-
tion environment”. Moreover, only nongeminates ugdeveakening in such an environ-
ment, which also favours sonorization, while gertesaresist lenition, or, otherwise,

degeminate (Lass and Anderson 1975: 162).
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3.3. Dental fricatives in English

This section is devoted to the presence of deritatives throughout the history of the
English language. The main objectives are (1) tbrauthe critical periods in which the
dental fricatives were exposed to various phongclgthanges, (2) summarise the vari-
ables in selected English historical dialects @)dl{scuss the notion of the phonologiza-
tion of dental fricatives in the English languagke periods that will be taken into consid-
eration are OE (ca 425-1125), ME (ca 1150-1450)EMdE (after ca 1450).

3.3.1. Dental fricatives in Old English

3.3.1.1. Old English graphemes

The general OE orthographic representation of satlémcative, both the voiceless pho-
neme @/ and the voiced allophone [d], was <p> (capitahfeP>) namedhorn and <d>
(capital form <B>) nameddHh®. Since the dental fricative was absent from thiinleon-
sonantal inventory and the Roman alphabet hadtas te represent that sound, new sym-
bols had to be adopted and introduced (Irvine 288%:The grapheme <p>was a borrow-
ing from the Anglo-Saxon runic alphatfethorc while <&> was a native innovatin
(Hogg 1992: 10). Moreover, both <p> and <6> symbhadse used interchangeably and
indiscriminately for the voiceless phoneme andutieed allophon¥ (Barber et al. 2009:
117).

These symbols, however, were not present in thee®&ds until the end of th&'7
c. (Marsden 2004: xxix). According to Hogg (1993),3he dental fricative was initially

represented by a digraph <th> or by a letter'2das the evidence can be found in Bede’s

2 The name “thorn” for the letter <p> was borrowedether with the symbol from the runic alphabet,
whereas the name “edh” (or “eth”) for the lette><ias coined in the fc. (Hogg 1992: 10).

1 According to Marsden (2004: xxix), the graphem@s and <B> were formed “by adding a cross-stroke to
a <d> written in the Irish way, with a round back”.

12 According to Barber et al. (2009: 117), such & lafcregularity and consistency is understandaditee
“native speakers of a language do not usually adtifferences between allophones of a single pheiem
3 Dental fricative was also, however very rarelpresented by <t>, e.g. in tBg@inal Glossaryc. 725) and
the CorpusGlossary(8" c.), e.gearbetlicustmost troublesome’ (Hogg 1992: 33).
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Historia Ecclesiastica Gentis Angloruf@" c.), in early Mercian manuscripts, such as the
Epinal Glossary(8" c.) and later irLiber Vitae Dunelmensigd™-9" c.). Moreover, the
early usage of <th> and <d> corresponds to thedigé&ibution of <p>and <>, where the
former grapheme occurred primarily in the initiabgiion of words, whereas the latter pre-
dominated in medial and final positions. Lass (198) also notes <d> spellings fér,/
appearing in an early version@fedmon’s Hymrarguing that such a change stems from
an orthographic unsettling or, what is equally jgdssfrom Continental influence, &/
developed into /d/ in Old High German and Old Lawrteonian due to the High German

Consonant Shift.

3.3.1.2. West Germanic developments

An important phonological change that has a stimeging on the distribution of OE [d] is
the WGmc hardening of fricatives, causing “theaestion of a voiced stop system, which
was lacking in PGmc and WGmc” (Lass 1994: 76). uhis sound change, OE [d] de-
veloped into [d] “initially @eeg, medially (medy, finally (hréod), in geminationijreddar)
(...) and after nasalfijdan)” (1994: 77). According to Hogg (1992: 74), thexsequences
of this sound change are particularly evident af@B strong verbs witl®/-/d/ morpho-
phonemic alteration due to Verner's Law, e.g. ®&orpan‘become’, pa.plwurdon
pa.partworden”. Lass (1994: 73) discusses the case of OE deitati¥es and gives evi-
dence for “two separate fricative voicings at difiet dates”, stating that the [d] in OE
weorpestems from the late voicing of 6 > [8], whereas [d] in ORvurdondeveloped
from an early voicing of] > [8] due to Verner’s Law, followed by WGmc harileg of
[8] > [d]**. The second voicing took place only after an ammbayllable (the opposite of
Verner's Law) and “must have been historically datean all the processes producing
voiced fricatives originally”, preventingeorpanfrom having a medial voiced stop (Lass
1994: 74).

 There is also evidence for “voicing of WGm@®Fbetween */I/ and a following vowel” that took pk
before the WGmc fricative hardening, e fgdidan‘fold’, wilde ‘wild’, wuldor‘glory”. Voicing is prevented
when either the following compound contains /g, Balth-, or the M/ cluster results from syncopation, e.qg.
hap ‘health’ (Hogg 1992: 75).
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3.3.1.3. Old English phonological processes

During the early stage of proto-OE, dental fricasiithat occurred in a9/ cluster were
subject to assimilation (i.e. “the influence exsec by one sound segment upon the articu-
lation of another, so that the sounds become niies ar identical” (Crystal 2008: 39)),
hence s/ > /ss/, e.g.Blips > bliss‘bliss’ (Hogg 1992: 252-253). Moreover, this chang
also affected the dental fricative after syncope (the deletion of a vowel within a word”
(Crystal 2008: 469)), e.gctvidst> cwist'thou sayest’. According to Hogg (1992: 254), the
change occurred “between the period of breakinglaaicbf syncope, perhaps at much the
same time asumlaut”, i.e. ca 450-500.

Another change that affected OE dental fricatigeigsimilation (i.e. “the influence
exercised by one sound segment upon the articalati@another, so that the sounds become
less alike, or different” (Crystal 2008: 151)), $hal, 6m/ > /tl, tm/ when preceded by a
short vowel, e.g.B0dl > botl ‘dwelling’, or /61, 6m/ > /dl, dm/ when preceded by a long
vowel, e.g. #idl > adl ‘disease’. The latter change indicates possihlly ®aicing of the
dental fricative, hence the actual sound changediwes/3l, dm/ > /dl, dmi? (Hogg 1992:
255). However, there are also cases across OEthalbere occlusion did not occur, e.g.
in Anglian @dle ‘disease’) or West Saxomedm ‘breath’) (1992: 255-256). On the other

/*® had metathesized

hand, a special development took place in West idieyby which @l
(i.e. the order of sounds altered (Crystal 20083)Bt® /B/ and was immediately occluded
to /ld/, e.gseld‘seat’, while such forms a®le ‘disease’ remained unchanged.

In the late OE period, two phonological changesaéd the distribution 06/ and
[0]. Firstly, the voiced dental fricative [0] (€][due to intervocalic voicing) irbl, 6m/
clusters developed to a stop before liquids or Isagag.cadmod> ecadmod‘humble’
(Hogg 1992: 256-257). Secondly, in Northumbriamndf 6/ in 3sg.,pl.pr.ind. is often
spelled as <s>, indicating a shift to /s/” (199638 This change resulted in a “total confu-
sion of spelling”, as various endings, suchegs-ad, -esand-as, appear interchangeably.
According to Hogg (1992: 306), “[tlhe morphologicaktriction on these forms indicates

that the shift could take place only under favolgaborphological conditions”.

!> The author also gives another possible answehischange: “Alternatively one might suggest tinet
fricative remained unvoiced but not occluded watdtiér the time of voicing between voiced segmeriten
occlusion would have to have occurred after sudbing. But this poses equal chronological diffioest’
(Hogg 1992: 256).

% 1n early NGmc and WGmc 81/ > /fl/, e.g.fleon ‘flee’ (Hogg 1992: 75).
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3.3.2. Dental fricatives in Middle English

3.3.2.1. Middle English graphemes

During the ME period, the OE runilcorn <p>, although it remained in many written re-
cords of that time, was being successfully repldnethe <th> digraph. This was a result
of a need to standardise the English writing sydigmeturning to the Latin bases, a trend
which started in the 2c. by OE scribes (Bourcier 1981: 128). The OE synebh<&>
ceased to be used relatively early in ME (Horolmd 8mith 2002: 62). Bourcier (1981)
also notes the sporadic use of <d> and <t> for <the to Continental influences, pre-

dominantly French:

The twelfth-century return to Latin bases meanhlasular characters were increasingly
rejected in favour of alternative graphemes, uguhl(but occasionally in early texts an
ambiguoudl ort, because in twelfth-century French these somettreasted dental spi-
rants) (Bourcier 1981: 128).

A different statement on this issue is put forwlaydBarber et al. (2009: 162), who
argue that although the <th> digraph graduallyaegd the OE graphemes, <d> appeared
in ME manuscripts up to ca 1300, while <p> remaieeen until ca 1400. Moreover, “a
debased form” of <p> can still be found as <Y> sepdo-archaisms, e.je Olde Tea
Shoppe*in which Yeis simply a late medieval way of writifpg’*’. Nevertheless, the <th>
digraph was gradually replacing the correspondiBgg@aphemes and by the end of the
ME period (ca 1450) botthorn <p> andedh<d> became obsolete.

3.3.2.2. Middle English phonological processes
According to Lass (1992: 64), although the obstriggstem throughout the ME period

remained relatively unchanged until thé"l#nd 17" c., “there are individual phonetic

changes that redistribute phonemes, and productathiéar shapes of words that had

7 According to Horobin and Smith (2002: 62), <p> wéten realised in writing as <<y>> (predominaiitly
Northern ME), making it indistinguishable from <yitwas also maintained in early printing in a ftioo
words (e.g. <<ye>> fathe).
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looked quite different in Old and Early Middle Eisyjli”. Most significantly, the dental
fricative phonemesf/ and /d/, were the most susceptible sounds te ttfenges. The first

phonetic change in question is pre-sonorant sthemgig:

As early as the twelfth century there is evidentg&re@ngthening of [3] to [d] before /r I n/
as inspider< spdra, fiddle < fiod- (inflected stem ofidele), burden< byron- (inflected
stem otbyrder). Strengthening before /I n/ can be consideressamilation (since /n/ is a
(nasal) stop and /I/ has some complete clos{irays 1992: 64).

The second significant development is post-fri@astrengthening:

This is a dissimilation®/ > [t] after other fricatives, probably beginniimgLate Old Eng-
lish. Familiar examples atbefte< peofpu, nostril < nospyrl heigh{e) <hehpu, drought
<drazhpu(...). However early this change may have bekm, thany of these words did not
become standard until much later (Milton still weheightl), and some modern dialects
still have f/ at least irheightanddrought(Lass 1992: 64).

The third phonetic change is fricative weakeninfpiee/Vr/:

Many words with OE intervocalic /d/ now have /8/g.dather, mother gather, hither,
whither, whether(OE fader, mador, gaderian etc.). Throughout Middle English the <d>
spellings predominate, and the change is onlytatlesn a large scale ca 1500 (...); but it
must have begun quite early, since geminata& ks not undergo ibladder, adder, fod-
der<bla&ddre n&ddre, foddre); the only explanation for the consistent failafé¢he proc-
ess here is that /d/ > [8] must have occurred vihied/ : /df contrast was still stab(&ass
1992: 64).

Another development, according to Millward (19886}, is the voicing of the den-
tal fricative in lightly stressed function wordsgahe then thatandthey, and explains the
change as being driven by ease of articulatiohj@sed consonants require less energy to
produce than do unvoiced consonants”.

To sum up, ME dental fricatives were undergoinglgsinphonological changes to
those found in OE. The first change, pre-sonoraehgthening, gives similar results to
WGmc strengthening, although the OE change waslaspread process, while the ME
development was restricted to certain phonologingironments. The second change, post-
fricative strengthening, is a dissimilation thatresponds to the same process that occurred
across OE clusters, i.él/om/ > /tl, tm/. On the other hand, the third charfgeative
weakening before /Vr/, can be viewed as a retuthémriginal distribution of the voiced

dental fricative, before the WGmc development tplaice.
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3.3.2.3. Middle English variation

In ME written records, dental fricatives, botl &nd [3], were represented primarily by
<th>, as opposed to the Gorn<p> andedh<d>. However, there is also a great body of
evidence indicating that a significant set of OEagowas affected by an ongoing variation
that eventually lead to a loss of <th> in their M&tinterparts. Kristensson (1987, 1995,
2002) is a thorough survey of ME dialects, an asialwhich is based on the spellings of
place- and personal names in the Lay Subsidy #ollke study encompasses a time frame
of 60 years, between 1290 and 1350, and is divittedhree different regions: the West
Midland, the East Midland and the Southern coustrie

The data collected by Kristensson from all the¢mesgions show that the general
spelling for B/ and [d] is <th>, while the OE <p> symbol was hafeund in West Mid-
land records (1987: 192). However, there is a glealtof place- and personal names found
in the tax rolls that give evidence for a numbedifferent variables. In the initial position,
OE b/ appears as /t/ in all the regions due to AN igrfice, e.g. Nottinghamshirgorlaton
(ON porleifr) (1987: 192), Bedfordshir@yngr’ (OEping) (1995: 150) and Somersatte
Tete(OEpéote) (2002: 263). A second variable is the change®iinto /d/ before /I/,
mainly in compounds, e.g. Hampshigstlygh(OEh#0) (2002: 264) and the change of OE
/6/ and [d] into /d/, usually in forms prompted bfpfowing /r/, /I/ or /n/, e.g. Oxfordshire:
Codesdon€OE Cizden) (1987: 193) and Norfolksodriston(OE Giidherg (1995: 150).
Moreover, there is an occasional change of /ré//imit/, e.g. ShropshirugwardynOE
wordign) (1987: 193) and Bedfordshir€olmorde(OE word) (1995: 150). In West and
East Midland countries, there was also a loss afiahgd], possibly caused by AN influ-
ence, e.g. Leicestershiiglaston (OE Blead) (1987: 192-193) and Northamptonshire:
Blyseworth(OE Blide) (1995: 150).

An equally important investigation in this subjeca study by Bernhard Diensberg
(1995) concerning the ME spellings <-ed, -et> and,<it> for the expected <-ep, -eth>.
The surviving ME manuscripts #increne Riwl¢ca 13-14" c.) give evidence for frequent
substitutions of <d, t> for <p, th> across “thdecfional morphemes of the present indica-

tive of strong and weak verbs” (1995: 81). Diengl@gues that there is a relationship be-

'8 The Lay Subsidy Rolls are records of taxationteritin England between the"land 17" c.. Although
early tax rolls were written primarily in Latin,gk also contain place- and personal names of gata for
studying ME dialects (Blake 2006: 3-4).
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tween the irregular spellings found in ME writireyed “Early medieval French (including
Anglo-French) [which] has <-t> for a voiceless a#fiicative™® (1995: 83). Furthermore,
<dh, th> digraphs were also frequently used infd&hch, similarly to early ME <p> and
<d>. According to the author, although the Frematylage eventually lost its dental frica-
tive, the <d> and <t> spellings fdf{[found in 12" c. Old French manuscripts can explain
the same spellings and variants in ME (1995: 84).

Although both studies by Kristensson (1987, 199922 and Diensberg (1995) are
thorough investigations of ME written records aadeal crucial information about ME
scribal practice, it is difficult to ascertain whet these changes in spellings give evidence
for phonetic changes, phonetic variants or shoeldimply regarded as spelling errors.
Diensberg (1995: 84) notes possible misspellings,rethe Corpus manuscript (ca 1230,
West Midland), where <d> bears a strong similaigty<d>, as well as in the Cleopatra
manuscript (ca 1230, West Midland), where he feathal errors likéimped(limped‘be-
longs’) andwulled (wulled ‘will’). Parallel cases can also be found acrdss Nero (ca
1250, Southwest Midland) and Vernon (ca 1380, Wadtand) manuscripts.

However, Diensberg (1995: 85-86) also argues tiaktis a great deal of exam-
ples, particularly in the Cleopatra manuscriptf tkannot just be regarded as slips of the
pen”. Firstly, <t>in <-et> and <-it> forms is unstakably distinguished in the manuscript,
unlike similar to each other <d> and <d>, and cafoloind in such variants bsosef(leo-
sed'loses’),haldet(haldedpl. imp. ‘hold’) orblescit(blescedl. imp. ‘bless’). Moreover,
due to the high frequency of <d> and <&>, and wirethe light of inverted spellings”, it
is also possible to identify other variants, giginned(alongsidediginned‘'begins’),seid
(besideseio3rd sg. pres. ‘says’) armbod(alongsidébeodpl. pres. ‘are’) (1995: 86-87).
Diensberg’s hypothesis (1995: 90) is that <p> atf €representing a voiced dental spi-
rant) developed to <d> (a voiced dental stop) duant “irregular and sporadic change”,
occurring predominantly in “weakly-stressed positipbut not exclusively”. Secondly,
<-d> > <-t> due to devoicing, primarily across Wiglstlland dialects. Therefore, it is pos-
sible to suppose that the transitions from <p>{toand from <d> to <d> that originated in

OE were continually developing throughout the Mgk

9 E g. the word ‘faith’ in thé\nglo-Norman Dictionarpas such spelling variants 4si‘feid, feit, fai(t), feai,
fie; foi(e), foai” (Stone et al. 1983: 297 b, as cited in Diensd&g5: 83).
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3.3.3. The phonologization of dental fricatives ifEnglish

In OE, B/ was the only dental fricative phoneme, while@ls an allophone that occurred
between voiced sounds (Lass 1994: 71-72). In eartten records, both dental fricatives
were represented interchangeablytoyrn <p> andedh<d> (Smith 2008: 5). At that time,
voicing assimilation, as in the case of dentahtfiives, was also present for OE labio-dental
and alveolar sounds, although orthographically there represented only by <f> and <s>
respectively (Mitchell and Robinson 2001:15). Themologizatiof’ of labio-dental and
alveolar sounds took place during the Norman Cosicarel was caused by two factors: (1)
a huge influx of loanwords containing voiced an@cetess counterparts in contrastive po-
sitions, and (2) cross-dialect borrowing that shddiferences in the distribution of these
sounds (Smith 2008: 5-6).

Although the phonologization of labio-dental andeallar fricatives can be ex-
plained due to language contact and differencessadtialects, it becomes more difficult
when establishing the same phenomenon for derdatifres. The problem stems from the
fact that the French language lacks the voicedadléntative appearing word-initially
(Smith 2008: 6). Moreover, in ME, bot#/ /and [0] were represented by only one graph-
eme: <th>. Interestingly, <th> was not a new ortapbic symbol, but rather a re-
introduced grapheme that reappeared in EnglishtaigeNorman Conquest. According to
Hogg (1992b: 76-77), the <th> digraph appeared iythe end of the™8c. in early OE
manuscripts, as it was borrowed from the Irishggreéad by monks who taught Latin. Fur-
thermore, <th> also appeared in tfec90Id Saxon, where the grapheme represented only
the voiceless dental fricative.

The abandonment of tlileorn anedhsymbols and the re-introduction of the <th>
grapheme complicates the explanation of the phgdton process of dental fricatives in
the history of English. The first explanation waswsded by William Bullokar, a 1Bc.
orthographer, who pointed out that <th> represevwidifferent sounds, albeit he failed in
explaining their pronunciatiéh(Smith 2008: 6). However, such a vague descrifiiont
sufficient enough for establishing the time-fraraethe change in the relationship between

dental fricative sounds. In contemporary histoticgjuistics, Lass (1992: 59) puts forward

20« term used in historical phonology for a processereby sounds which were formerly allophones de-
velop a contrastive status (...) through the Idghair conditioning environments” (Crystal 200&53.
Zyilliam Bullokar also noted that <th> was pronouthes /d/ in Kent and eastern Sussex at that timéh{S
2007: 6).
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a hypothesis concerning the time when the phonrédigin of dental fricatives took place,
in which he argues that the voicing of word-initigh> took place in the 4. in function
words, basing his assumption on Geoffrey Chaucbymes.

Smith (2008: 6) claims that the voicing of wordiiili <th> in function words stems
from the fact that these are high frequency wostisit “may have allowed a larger amount
of variation, which became generalized as a voicmgrast”. Moreover, the author also
points out that these sounds became contrastimegtadigm levelling, which eventually
led to a significant decrease of different form$usiction words. Undeniably, the English
contrast betweerd/ and /8/ has a very low functional load: therefare minimal pair&*
and the sounds appear in predictable places, maifupction words, such as articles, pro-
nouns, particles and conjunctions (etlge, they, them their, either, neither, either,
whethe}.

According to Horobin and Smith (2002: 67), the pblogization of dental fricatives
can be recognised as an “anomalous” case, notoelyo the fact that there are few mini-
mal pairs, but also after analysing the placerekst, as the initial dental fricative becomes
voiced in function words (e.ghe this, thesd, while it remains voiceless across lexical
words (e.gthing, thought thank. Therefore, the fact that only one symbol, thes<di-
graph, represents two different sounds, may net tmatter of coincidence after all.

A different explanation for the phonologizationKriglish dental fricatives is put
forward by Laker (2009), who suggests that the phanisation of a voice contrast in Eng-
lish fricatives occurred much earlier than ME, mosibably between's6™ c. through
language contact with Late British. Laker (200988-21L4) lists certain voicing exceptions,
where OE 8/ was not voiced, e.g. in prefixes and suffixematpheme boundaries (e.g.
op-ewan‘show’) and in verbal roots after unstressed pexfi(e.ga-pencan‘devise’),
points out the problematic nature-pti and-pa suffixes and concludes after Fulk (2001:
61) that “the distribution of voiced and voicele@ssieties cannot be determined on a purely
phonological basis, and thus voiced and voicetesgiizes cannot have been allophones in
Old English”.

According to Laker (2009: 218), during tH&-6" c., native speakers of Late British
acquired a “prehistoric form of Old English as am®l language”, what resulted in a

unique process, in which Late Britighi &nd /06/ allowed the learners to “interpret tHe-al

22 According to Smith 2010b: 2), there are only #&n minimal pairs fo/ &/, half of which has alternate
pronunciations (e.gnouth-mouth or are considered as archaic forms (tigh~thy).

53



phonic voiced fricative variants of early OE aspdimes”. Such a hypothesis is supported
by a number of arguments proposed by Laker (20R9:222): (1) it explains the early
phonemicisation that occurred in OE, (2) langudu# s a more probable explanation
than lexical borrowing and diffusion, (3) phoneraation of §/ and /8/ had to occur before
apocope, (4) voice contrast in English is more irtgrd than in other Gmc languages, (5)
there are analogies between PDE and Modern Weismgmf fricatives.

Indeed, the phonologization of dental fricativea omplex phenomenon and is a
subject worth researching. Studies by Smith (2Q0Z0a, see sections 2.4.2 and 2.4.3 re-
spectively) conclude that the voicing contrast leetmh/ and /6/ in AmE has not been suc-
cessfully phonologized. According to the studies, toiceless dental fricative is still the
primary representation of <th>and dominates tmeeptual space, while the voiced coun-
terpart is an instance of the former sound. Theeefihe relationship betweedt and /6/
would have to be seen as between allophones aqmhooemes: a statement that is an ex-
act opposite of the traditional view of these sauigltill, it remains to be seen whether such
data indicate a state of change or a stable vamiaitross different varieties of English.

To conclude, the phonemicisation of a voice coniragnglish dental fricatives
most likely took place betweef'™ c. due to OE-Late British language contact (Laker
2009: 213). However, after the Norman Conquesfpltememic status od/and /d/, unlike
It/ and /v/ or Is/ and /z/, was not reinforced eglodue to the French influence, what ulti-
mately resulted in an incomplete phonologizatioth atfpseudo-phonemic status” of these

sounds in PDE. Still, further study is essentianger to put forward a more certain claim.

3.3.4. Dental fricatives in Early Modern English

3.3.4.1. Early Modern English graphemes

According to Millward (1988: 224), while most PDpedling patterns were established at
the beginning of EMnEthorn <p> was still present at that time, but becamelainm
shape to <y> in the 1'. and was used in function words, sucthasiandthat However,
both <p> and <y> were not universal, as <th> wae aked and, in some cases, both the

OE runic symbol and the digraph were present irséime document, e.g. r. William
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Shakespeares Comedies, Histories, & Trageioes 1623. Millward (1988: 224) argues
that the old graphemes were “used primarily in ebilations, to save space in the line”.

Another significant phenomenon that can be asgribéhe EMnE period is the rise
of spelling pronunciations, which was caused by #péd spread of literacy. According to
Millward (1988: 218), this trend can be noticedtjgattarly well across words of Latin and
French origin containing a <th> digraph, eigthemthrone authorororthography While
the <th> digraph was used in these words to reptége“English speakers altered their
pronunciations”, hence /t/ 8/[ Moreover, this process also affected native wavlere
<th>was a result of compounding, &/grenthanor Waltham(however, there are excep-
tions to this rule, e.gourthousg Interestingly, the change is more widespreadnE
than BrE, e.gAnthony(BrE /eenéni/, AmE /aefani/) or ThamegBrE /ttmz/, AmE bemz/)
(Millward 1988: 218).

3.3.4.2. Early Modern English phonological processes

During the EMnE period, the medial voiced alvestap /d/ developed into a voiced dental
fricative /6/ when it preceded /r/ and followed thajor stress, e.g. OBeder> EMnEfa-
ther, OEmodor > EMnEmother(Myers 1966: 170). On the other hand, an oppokdege
occurred when /0/ followed /r/ or appeared beftre /[g. OBbyrden> EMnEburdenand
OEfidele> EMnEfiddle, which also has some exceptions, e.g. Padthing or PDEfur-
ther” (Millward 1988: 218). Possibly, the first changade viewed as a return to the OE
distribution of the voiced dental fricative, appgagrintervocalically, before the WGmc
fricative strengthening took place.

Jones (2006: 252-253) refers to aff t8study by Walker ([1791] 1968: 117), who
claims that the substitution of [t] for the voicededental fricatived)], as in the wordau-
thority, stems from an “analogical formation based onrLatirrespondences lileictor
andauctoritag. Another 18" c. linguist is Elphinston (1786: 94), who commensthe
substitution of [d] for the voiced dental [8], mandy it as a characteristic feature of London
deviation, both in spelling and pronunciation, arans that place-names likethington

andNithsdalewill eventually becomeledingtori and “Nidsdalé.

2 Millward (1988: 218) notes théirder < furtherwas very frequent across EMnE dialects, what ateis a
possible change, which was reversed in PDE.
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3.4. Dental fricatives in other Germanic languages

According to Bloomfield (1965: 385), English anellendié¢* are the only Gmc languages
which have not lost dental fricative® &nd /6/, while different phonological processes
have occurred across other Gmc languages, chatiginace and manner of articulation
or voicing of these sounds. In order to fully uredend the individual processes underlying
such changes in the distribution @ &nd /d/, a more careful examination of selectetG

languages is of key importance in this discussion.

3.4.1. Old High German

The phonological processes that occurred in OlcdhHBgrman had essentially reversed
both Grimm’s and Verner’s Law, as the voicelessadnicative 6/ > /d/ and the voiced
counterpart /d/ > /t/ (Smith 2008: 11). Such ategems from a particular chain of events
that occurred in this Gmc language. Most probaldi/had first developed to /d/ due to
WGmMmc strengthening, and later, by the end"™¢8/d/ turned to /t/ as a result of the High
German Consonant Shift, a major sound change iffreteshtiated Old High German from
other languages from the Gmc family (Robinson 2@0&-208).

In writing, // in initial position was represented by the <tlgrdph (e.gthenkan).
However, ast/ was not subject to the High German Consonant,Shdan be assumed
that the sound represented by <th> was still disland retained either or both the dental
place of articulation or frication (Smith 2008: 18)oreover, it was in contrastive distribu-
tion with the alveolar fricative /t/, which develkeghto /s/ or /ts/. In medial and final posi-
tions, b/ was represented by <d>, apparently denotinghlthage to a stop /d/. Eventually,
during the Middle High German period, <th> appegrmitially followed this pattern and

also changed to <d>.

41n Old Icelandic, <p> was generally used for theceless fricatived/, while <> for the voiced counter-
part /8/. The latter grapheme dropped out from e@shg to the complementary distribution of thesmds,
was reintroduced in the %. and popularized in the 18. by Rasmus Rask. The voicing distinction was
eventually standardized in the™6. (Smith 2007: 12).
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3.4.2. Dutch

In modern standard Dutch, the voiced alveolar fivea[d] appears in initial position in
such words adik [dik] ‘thick’ or doorn[darn] ‘thorn’, as well as irdag[dax] ‘day’ and
doen[dun] ‘do’ (Bloomfield 1965: 367). Such a distributiatems from the fact that the
PGmc *[p] developed to [0] and later hardened to [d] actbeDutch-Germanic area. Fur-
thermore, during the late Middle Ages, this [djremded with PGmc *[d], what resulted in
a merger, “yielding (in the end) uniformly stop”/@@e Schutter 1994: 447).

3.4.3. Danish, Swedish and Norwegian

According to Haberland (1994: 320), the Danishda@lind, as irnad[mad] ‘food’, is a
“soft d” semivowel. Although it is associated witte English voiced dental fricative [d] or
with the Icelandic <d> grapheme (emgadur'man’), it is different from these sounds in
terms of phonetics. Danish [d] is an alveolar vdisenorant and is acoustically similar to
[I], what causes much confusion for non-nativereas of Danish.

In most Swedish and Norwegian dialects, the stremgng of fricatives caused the
loss of the dental fricative, hence */d/ > /d/ (eR§s5mc tanp > Swedishtand ‘tooth’)
(Smith 2008: 12-13).

3.4.4. Germanic creoles

Across the English-based creoles, such as Bahamfaallah, #/ and /8/ are correspond-
ingly replaced by /t/ and /d/. According to Roma(h894: 588), “[m]arked segments tend
to be replaced by unmarked ones”, although theoauatlso points out that the lack of such
contrast can be also found in Hiberno-English, all &as in “other regional varieties of
English which provided input to the Creole”, thugemains inconclusive whether the ab-
sence of dental fricatives across Gmc creoles s¢aciasively from universal principles.

Selected English-based creoles will be discussgrkiter detail in the following chapter.
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3.5. Summary

The focal point of this chapter was the presencdeatal fricatives in the history of the
English language. The objects of analysis wergtmnological processes and variables
that occurred in OE, ME and EMnE. The study covehedorigins of the sounds, the
changes that occurred in English and the los&/@fnd /d/ in other Gmc languages. After
investigating these issues, it is possible to aniveequestions that have been raised in the
introduction to this chapter: (1) Can the unstaialeire of English dental fricatives be ex-
plained through a historical analysis of these ds@r{2) Can the incomplete phonologiza-
tion of English dental fricatives be historicallysjified? (3) Can the loss of dental frica-
tives in modern varieties of English be compareth&variables present in OE and ME
dialects?

Indeed, the history of English dental fricativesmgleniably a curious oné//and
/8/ were prone to variation as far back as in Ofienvthe voiced allophone was affected by
WGmc voicing of fricatives, while the voiceless plemne was subject to assimilation in
clusters. Moreover, there is also much puzzlenrettie written records, as both sounds
were represented not only by <p> and <d>, but lyseth>, <t> and <d>. These ortho-
graphic quandaries continued in ME and can denmdsiple variations, as <p> and <6>
where often substituted not solely by <th>, bub &lg <t> and <d> respectively. Moreover,
ME /6/ and /8/ were affected by further phonologicalraes, such as pre-sonorant and
post-fricative strengthening. Even in EMnE, thesersls were still undergoing various
changes, e.g. Otezeder> EMnEfather or OEbyrden> EMnEburden while in writing,
<p> was often confused with <y>.

The historical analysis of English dental frica\eelps in understanding the ongo-
ing changes of these sounds and explains theilgmathic and unstable status. In fact, one
of the most vital aspects in this discussion igt@nologization of dental fricatives, as the
historical approach sheds light on the currenustaf 6/ and /d/. According to Smith
(2007, 2010a), AmE interdental fricatives are natontrastive, but complementary distri-
bution, a similar case to OE, wheii Wwas the only voiceless dental fricative phoneme,
while /8/ was a voiced allophone occurring betweained sounds. Such revelations show
that B/ is, in fact, the primary representation of <tlmel@ominates the conceptual space.
Therefore, the widely held belief thét And /d/ are in contrastive distribution, simyetid

other pairs of English fricatives, needs to be dbaed, at least in AmE.
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In modern varieties of English, dental fricatives aften substituted with stops,
labio-dental or alveolar fricatives, as well asavtpairs of sounds, such as affricates or cor-
onal stops. Although the historical analysis sholwe 6/ and /d/ changed in many in-
stances into such sounds in the history of theiEim¢gdnguage, it is difficult to establish the
relationship between the past and the present-eagiaboments, as similar phonological
processes can have different origins. Howeverstieer amount of sound changes that af-
fected dental fricatives in OE, ME and EMnE canlaixpthe current unstable situation of
these sounds and shows that modern developmenstanevelties, but potential recur-
rences of previous historical innovations. Thedi@ihg chapter will be a thorough analysis
of the loss of dental fricatives in selected modeaneties of English and hopefully will

shed some light upon the possible relations ofetltbsinges.
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Chapter 4. The loss of dental fricatives in selected varietiesf
English

4.1. Introduction

The fourth chapter of this thesis is a presentaimhanalysis of selected accents and dia-
lects of English in which the voiceless and voidedtal fricatives are substituted by other
pairs of sounds. The selection is inspired by BieyR006) and her summary of the loss of
/6/ and /d/ in modern varieties of English, baseddddandbook of Varieties of English
(Schneider et al. 2004). The questions that aredaskthis chapter are: (1) What are the
current substitutions for English dental fricatied®) What are the possible reasons for
these ongoing sound changes? (3) Is there a pdratleeen the present loss of dental

fricatives in modern varieties of English and thstalevelopments in OE, ME and EMnE?

4.2. The loss of dental fricatives in selected varietiesf English

A point of departure for this study is a compilatiof different varieties of English that
show the loss of dental fricatives, as summariseBlbvins (2006: 11). As presented in
Table 4, among the different English dialects aadeties that display this change are:
English in Shetland Islands, Irish English, diadestSoutheastern England, Newfoundland
English, Maori English, Gullah, Fiji English, Nevedland and Australian English. All of
the presented varieties show an ongoing changedeotal fricativest/ and /8/ towards
alveolar stops /t/ and /d/, labio-dental fricati¥iéand /v/ or other sounds such as affricates

/t6/, /dd/ or the alveolar fricative /s/.
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Table 4. Loss ofty, &/ in modern varieties of English (after Blev2306: 11).

Dialect / Variety Sound change Complete? Data sourc
Shetland O>d>t yes Melchers (2004: 42)
West Ireland o>d)>t yes Hickey (2004: 74)
Southeastern England 0>di#_0>f, yes Altendorf and Watt
8 > v elsewhere (2004: 192)
0 >do, d, .
Newfoundland 0>10 t yes Clarke (2004: 376)
. . . Warren and Bauer
Maori English 0>dap >t variable (2004: 618)
Gullah 0>dp>s,t yes Weldon (2004: 402)
Fiji English 5>do>t yes Tent and Mugler (2004:
755)
Gordon and Maclagan
New Zealand, Australia 8 >9,>f variable (2004: 612), Horvath
(2004: 637)

In Table 5, the original compilation has been edezl by three additional varieties
with the attested loss of dental fricatives: Wegdlihds English (Clark 2004), New York
City English (Gordon 2004) and AAVE (Edwards 200 the other hand, according to
Millward (1988), there are also other examplesiofilar sound changes that occur in
World Englishes, such as Indian English (1988: 38if)gaporean English (1988: 343) or
West African English (1988: 346). However, as themesties are examples of non-native
varieties of English, they will not be taken inttcaunt.

The original table has been re-edited, the Englialects and varieties have been
ordered in terms of their geographical distributbohinguistic status. The order in which
the sound changes are presented irSiend changeolumn does not represent the fre-
qguency of the changes. T@empleteZolumn describes whether the given sound change
is complete or whether it represents a possibli@@ that occurs in the particular dialect
or variety. TheData sourcecolumn includes only the primary source taken frofand-
book of Varieties of Engligischneider et al. 2004), while each of the follagwections is

enriched with additional references and source mahte

61



Table 5. Loss ofty, 8/ in modern varieties of English.

Dialect / Variety Sound change Complete? Data sourc
The British Isles

. 0>f Altendorf and Watt
Southeastern English 5>v.d/# yes (2004: 192)
West Midlands English gii/ variable Clark (2004: 158)
Irish English 0>1t es Hickey (2004: 74)

g 8>d, d Y/ y :
Shetland English g Z td yes Melchers (2004: 42)
North America
New York City English 9>110 variable Gordon (2004: 288)

YENGISN 554, d5 '
African American 0>t f )
Vernacular English o>d,v yes Edwards (2004: 388)
. 6>t0,s .
Newfoundland English 5>d. do yes Clarke (2004: 376)
Australia and New Zealand
Australian English g Zi/ variable Horvath (2004: 637)
. 0>f . Gordon and Maclagan
New Zealand English 3>V variable (2004: 612)
English-based pidgins and creoles
. . 0>1 . Warren and Bauer
Maori English 5> dd variable (2004: 618)
. 0>t Tent and Mugler (2004:
Fiji English 3> d yes 755)
0>t s .
Gullah 3> d yes Weldon (2004: 402)
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4.2.1. The British Isles

4.2.1.1. Southeastern English

London and Southeastern accents display a soainditagyvariable known as th-fronting,
i.e. B/ > /fl and /d/ > Ivl (Altendorf and Watt 2004: J9Bor the voiceless dental fricative,
the change occurs in all positions, efygk/ > /fink/, /'samOm/ > /'samfiy/, /mas6/ >
/mauf/, while for the voiced counterpart, it takes mae non-initial positions, e.gbfado/

> ['brava/, Iwid/ > /wav/. Initially, the voiced dental fricative /6/ beoes /d/ or zero e.g.
8o/ > Idb/, 10al > /al (Hughes and Trudgill 1994: 44). Although th-frimigtis a generally
acknowledged feature of Cockney, the traditionaladit of the London working class, it
also occurs in other English dialects, e.g. in Isq®dakelin 1999: 98). Moreover, this vari-
able will also be present in further sections, eng/Vest Midlands English, AAVE and
Newfoundland English.

According to Altendorf and Watt (2004: 192), theigats which are the product of
th-fronting “have traditionally been socially stigiised” and are not used by middle-class
speakers of London. However, the authors also tefstudies by Williams and Kerswill
(1999) and Kerswill (2002) which prove that th-ftiog occurs among middle-class speak-
ers in Reading and Milton Keynes. The order in Whircfronting takes place is determined
by class and gender: “working-class boys > worlgtags girls > middle-class boys > mid-
dle-class girls”, and is still at an early stagelded, a new study is needed in order to de-
termine the current stage and scale of this sobadge.

Wells (1982: 328) argues that despite the fadtttiréronting leads to the rise of
homophones, e.free/fri:/ andthree/dri:/ > /fri:/, Cockney speakers still have dental frica-
tives “as items in their (underlying) phonemic int@y”, thus they can distinguish these
words “given the appropriate social context andivadion”.

Th-fronting is a well-attested phenomenon, haviagrigins in the speech of the
London working class, it has been spreading adhessountry of Great Britain since the
1970’s and, as “a feature of younger people’s dpedccan be also found in Norwich,
Sheffield and Exeter (Trudgill 2004: 32-33).
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4.2.1.2. West Midlands English

Geographically, West Midlands is the region thatars the western half of England and
includes Birmingham, Coventry, Walsall, West Brormlwand Wolverhampton. Although
presently the West Midland dialect is generallyoasgted with modern urban areas, his-
torically, and particularly during the ME periodt tovered a much wider area” (Clark
2004: 134). The most prominent and distinctiveatils the Black Country dialect, de-
fined as “a working class dialect spoken in thetB&iaffordshire area of the English Mid-
lands” (Chinn and Thorne 2001: 25, as cited in ICR004: 134). The Black Country is
relatively small and covers the towns of Dudley,|¥dd and Wolverhampton with their
surrounding villages. Clark (2004: 135-136) argines the distinctiveness of this dialect
stems from “its relative geographic isolation”, atscsmall and stable population, as there
was little migration and no rapid influx of peopthethe history of the Black Country.

One of the most important studies conducted int\Weé&tlands for the Black Coun-
try dialect specifically is by Mathisen (1999), bdson recordings of 57 informants col-
lected in Sandwell in 1984. According to this détere is evidence for the substitution of
dental fricatives®), 8/ with labio-dentals /f, v/. The variable is peat across Sandwell
teenagers, mostly males, in some cases it is ‘yneatégorical” and appears mainly in ini-
tial and medial positions, e.fee /fri:/ andbrother /'biuva/, but not in function words
(Mathisen 1999: 111). However, since the studyesgasiucted almost three decades ago, a
new investigation of the loss of dental fricativeSandwell would be vital in order to ver-
ify and compare these results to see whether ttweded variables were signs of an ongo-
ing sound change.

When it comes to written evidence, Clark (2008)lbvestigates the Black Coun-
try dialect and gives some evidence firdeletion, e.gwith <wi’>, with her<wie ‘er>,
without<wi’outen>, /8/-stopping, e.durther<furder> and rhoticisation of /6/ to a taj [
e.g. SmethwiclkSmerric>. Interestingly, there is no correlatlmiween the findings in
writing and the substitution o/ d/ with /f, v/ by Sandwell teenagers. Therefthere is
evidence for more than just one type of loss otaldnicatives that occurs in the Black
Country dialect. However, further study is esseétdiassess the progress of these changes

and determine the current status of dental friestim West Midlands.
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4.2.1.3. Irish English

A characteristic feature that can be found in thetern Ireland is the substitution of dental
fricatives B/ and /8/ with dental stopg And 4/ respectively (Hickey 2004: 75-76). In east-
ern and southern Ireland, on the other haiidnd /3/ are correspondingly substituted with
alveolar stops /t/ and /d/. The historical backgibis of key importance for the correct
understanding of such phonological changes, asigtery of Irish English is indeed a
complex subject.

According to Hickey (2004: 69), the history oshiEnglish can be divided into two
different periods. The first period begins with Hgpearance of English-speaking settlers
in the late 12 c. and ends in late T&. with a general failure of stabilising the Esbli
language in Ireland. The second period startsdri#i c. and marks the renewed planting
of the English language after the Cromwellian cagms when new forms of English were
introduced, such as Scots in the north of Irelartithe West and North Midlands varieties
in the south. At the same time, in Dublin and eastesland, the south-west English fea-
tures that were introduced in the first period rgrad.

In OId Irish, #/ and /8/ developed into /h/ and ftespectively around ¥213" ¢ #
(Thurneysen 1998: 76-77). Therefore, Irish speakéiswere switching to English used
the nearest possible corresponding sounds to thlesBmlental fricatives, i.e. the Irish cor-
onal stops (Hickey 2004: 75). &nd 4/ were used in western Ireland, while corresponding
/t/ and /d/ were used in eastern and southern. péotgever, the western dental pronuncia-

tion “has become that of the supraregional variétirish English®®

that originated in
Dublin and spread across the other regions. Yetyith speakers of English in Dublin did
not use dental, but alveolar stops and it remancgear howt/ and 4/ was introduced in
Dublin English. Hickey (2004: 75) hypothesis istttiee change in articulation from alveo-

lar to dental can be a result of immigrant influenc

% According to Thurneysen (1998: 76-77), “the mod@onunciation oth as simplén is well attested from
the 12" century on”, whiléd (Modern Irishdh) “came to be pronounced &s..)about the end of the eleventh
century’ and the fusiorfmust have been complete by the thirte&nth

% Hickey (2004: 72) describesipraregionalisatioras “the replacement of salient features of a tabg
more standard ones, frequently from an extranatiooan (...) to render a variety less locally bounubre
acceptable to a wider community”.
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One view is that [speakers in Dublin] picked thiscailation up from the many immigrants
into Dublin in the latter half of the ¥&entury, because it (i) allowed them to dissociate
themselves phonetically from vernacular speakettsarcity and (ii) permitted a reversal of
homophony in the wordkinkerandtinker (Hickey 2004: 75).

According to Hickey (2004: 92), “the distinctiontis@en dental and alveolar stops
is sociolinguistically significant in Ireland”, d@se use of /t/ and /d/ fot//and /d/ respec-
tively is “highly stigmatised”. Table 6 presents tipeographical distribution of dental and

alveolar stops foit] d/ in Ireland:

Table 6. Lexical sets and representative valuéssin English (8, 8/) (after Hickey 2004: 92).

Fashionable Rural South-  Supraregional

Lexical set Rural Northern  Popular Dubllr'bublin West / West Southern
THIN 0 t t t t
BREATHE o} d d d d

There are also other examples of the loss of démtatives that can be found in
Ireland, e.g. in Derry English, a variety spokerha city of Derry (or Londonderry) in
Northern Ireland, two vernacular innovations ocedrin one of which [8] dropped, giving
a null variant, and in the other, a more recent d@raeveloped into a lateral [l] (Hickey
2004: 89).

Indeed, the loss of dental fricatives in Irish Eslglis a complex phenomenon, as
there are various historical origins for differ@htonological changes, and the richness of
different varieties found in Ireland complicatestissue as well. While some of the pre-
sented changes are continuations of previous fiatalevelopments, there are also more

recent changes that occur in Irish English.

4.2.1.4. Shetland English

According to Melchers (2004: 42), dental fricatiuveShetland English are affected by th-
stopping, i.e.0/ and /d/ are substituted by /t/ and /d/ respelstiiguch a change may have
resulted from either an independent innovatiorootact with Norway, as the same phono-
logical change occurred in mainland Scandinaviawéier, Melchers (2004: 42) also
points out that this change took place after tle ofi Vikings in the Northern Isles, what

complicates its correct dating.
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4.2.2. North America

4.2.2.1. New York City English

In New York City, as well as in Philadelphia antetnorthern cities of the United States
of America, interdental fricatives are frequengwglised as stops, alveolar fricatives or af-
fricates (Gordon 2004: 288-298). These phonologibahges occur predominantly in the
speech of the urban working class of these cilrea. trailblazing study, Labov ([1966]
2006: 36) analyses the social variables for intetaldricatives present in New York City
and argues tha/and /d/ are often substituted with /t/ and /dt@rand /dd/ respectively.
Moreover, while interdental fricatives are consateas prestige forms, the substitution of
these sounds with stops is commonly stigmatised.

When discussing AmE interdental fricatives, Labefers to Babbitt (1896), claim-
ing that his findings and arguments, although ftbenend of the 19c., are still applicable.
First of all, Babbitt describe8//and /8/ as social variables that are often redls/ native
speakers as stops or affricates. Secondly, alththegh is no phonetic rule for these substi-
tutions, he assumes that they may be related qoérecy, e.g. the definite artidlee and
pronounghisandthatare frequently pronounced with a stop, while tierdental fricative
remains in less frequent words. Finally, not ohlyvariables found by Babbitt at the close
of the 19" c. correlate with those recorded by Labov in tbis 6f the 28 c., but they also
share the same social significance and “show littication of linguistic change in pro-
gress” (Labov 2006: 237-238).

According to Labov (2006: 233), although New Yokkeften use stops and affri-
cates for the interdental fricative sounds, natpeakers who rely primarily on these vari-
ants are in the minority. By comparing differentisb classes and age groups, Labov
(2006: 233-234) reveals that the younger groups fiiwe lower working class use the
stigmatised variables less than their older copatés, what leads to the conclusion that the
change in the social significance @féand /d/ is not in progress. Therefore, the vianmedf

interdental fricatives in New York City English che acknowledged as stable.

67



4.2.2.2. African American Vernacular English

AAVE is a variety of English spoken mainly by wangiclass African Americans in urban
areas which originated from a combination of hisedrEnglish dialects and native African
languages (Edwards, 2004: 383). The most charatiteiéature of middle class African
Americans is style-shifting, i.e. while being usyai-dialectal in AAE and Standard AmE,
they use the selected variety “in appropriate $acatext”. According to Green (2002:
117), a frequent sound change found in AAVE isdhlestitution of interdental fricatives
with labio-dental and alveolar equivalents, an eplanof a systematic change, where the
choice of the substituting sounds is based on gginetic properties and which appear in
predictable, non-random places.

Green (2002: 118-119) proposes three generalisatio the substitution of inter-
dental fricatives in AAVE: (1)d, &/ are substituted by /t, d/ or /f, v/, (2) E/f/ replace
/6/ in medial and final positions (egith /wit, wif/), but not initial (e.gthink /6imk/), (3)

18/ is replaced by /d/ in all positions (etlgese/diz/) or by /v/ in medial and final positions
(e.g.mother/mava/, smooth/smuv/). Moreover, the author argues that thes@at “lazy

substitutions”, as they are used according totstries and in “well-defined environments”
(2002: 119). Furthermore, the fact thitdtrémains in initial position indicates that speake

of AAVE can produce these sounds and do not substihterdental fricatives globally.

4.2.2.3. Newfoundland English

In Newfoundland and Labrador, the easternmost poavof Canada which comprises of
the island Newfoundland and the mainland Labradiemial fricativest/ and /d/ are often
substituted in casual speech by alveolar stosft][d] or affricates §f and [dd] respec-
tively (Clarke 2004: 376). The stop realisationtfor voiced dental fricative (e.dpe/da/)

iIs common among lower- and middle-class urban sgealds far as the countryside is
concerned, the traditional speakers of the IristieskAvalon realise dental and post-dental
variants, both stops and fricatives, retainingghenemic contrast with alveolar /t/ and /d/
sounds, while speakers from South West Englanthbse dental [f] and [v] variants non-
initially. Other recorded variables are the stigsed [s] for §/ and the deletion of medial
/10/, e.g. ina’r ‘either’ andna’r ‘neither’ (Clarke 2004: 376).
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4.2.3. Australia and New Zealand

4.2.3.1. Australian English

In Australian English.&/ and /0/ are often substituted by [f] and [v] restvely (Horvath
2004: 637). Although it is an attested and widesgnghenomenon, labiodentals are not
recognised as common variables for Australian Bhgliental fricatives. While the study
by Horvath shows that the frequency use of [f][f1is very low (below 5%), “the social
distribution was unusual in that it was one of¢besonant variables that never occurred in

Cultivated [Australian English]”.

4.2.3.2. New Zealand English

According to Gordon and Maclagan (2004: 608), inwN&=aland English, the voiceless
dental fricative 8/ shows significant social class differentiatiom-ffonting occurs pre-
dominantly across the lower social class spealwdridg it is stigmatised by speakers from
the higher social classes who avoid this variabfeimal context. However, the substitu-
tion of ©/ and /d/ by [f] and [v] is “spreading rapidly angpgounger speakers from the
lower social classes” (Gordon and Maclagan 2002).8dloreover, the first word that un-
dergoes this change across speake#stis possibly due to the fact that in New Zealand
English it already has two variables, i.eifffxand /wd/, and these variables created the
right conditions and enabled the occurrence df /and /wv/ as new variables. Further-
more, in writing, children in New Zealand frequegrithnsfer these pronunciation variables
to their orthography, writinghe and them as ve and vem respectively (Gordon and
Maclagan 2004: 612).
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4.2.4. English-based pidgins and creoles

4.2.4.1. Gullah

Gullah is a creole language that can be found emstands off the coasts of Georgia and
South Carolina, spoken by African-American descatslaf slaves brought to North
America in the 18-19" c. (Davis 1983: 114). The earliest accounts oria@Bulere neither

linguistic nor credible, describing the language assult of the speakers’ “intellectual in-
dolence, or laziness, mental and physical” (Berit#8), later dialectologists argued that
it was a “descendant from the midland and sout&exglish dialects” (Johnson 1930: 17)
or an African variety (Van Sertima 1976). Howewargcording to Weldon (2004: 393),
Gullah should be regarded as a result of “languagéact between African and English
varieties spoken during the Atlantic slave-tradeng’, as African slaves of that time spoke
“a variety of mutually non-intelligible languagesid had to communicate both with each
other, as well as with their masters. Hence, Gudi@combination of the language of slave
traders, plantation owners and West African langsag

According to Turner (1971: 128), in Gullah/ &nd /8/ are substituted by [t] and [d]
respectively. Moreover, several variables can baddor these changes: for the voiceless
dental fricative, dentat//appears initially, post-alveolar /t/ before framtd back vowels
and retroflex /t/ in medial positions, while foetkioiced counterpart, the retroflex flap [
appears between vowels and medially before /I/ ddeer, as Weldon (2004: 402) states,
this change is still present across contemporafjadspeakers, e.g. imouth north,
thought the than then etc.”, although, in this study, an alveolar ftica [s] appears in-

stead of the expected [t], as found in such wosd%ath, cloth, and, variablynorth”.
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4.2.4.2. Maori English

Maori English is a variety of New Zealand Englishose speakers are descendants of
Polynesian explorers who arrived in New Zealan@2&(Warren and Bauer 2004: 614).
Language contact occurred after the arrival oitlidy European settlers and English be-
came the language of trade and negotiation. Althdlng English ultimately outnumbered
the Maori speakers, the latter group still hasrdllieénce on New Zealand English.

In Maori English, the dental fricatives are freqthg substituted by affricatesoft
and [dd]. Interestingly, according to Warren andi®a(2004: 618), since Maori has only
ten consonants, /p, t, k, m,m.f, h, r, w/, the choice of labio-dentals wouldrhere ex-
pected than he introduction of affricates whichaysent from the Maori consonant inven-

tory.

4.2.4.3. Fiji English

Fiji, a group of over 300 islands in the southeagific Ocean, was settled by speakers of
Austronesian languages ca 1000 BC. From the begjrofithe 18 c. onwards, extensive
language contact between the natives and Englishists gave rise to Fiji English (Tent
and Mugler 2004: 750). Tent and Mugler (2004: 7argue that Fiji English is “not a ho-
mogenous variety but a group of co-existent sysi@nasseries of continua”. Contempo-
rary, BrE is the official language of Fiji and fuions as a “standard, superordinate lan-
guage (...)[,] shows “substratum” influences, mogtm Fijian and Fiji Hindi (...) [and] is
used for most (...) communication between spealeatgferent native languages” (2004:
753).

Most Fiji English speakers substituée and /d/ with /t/ and /d/ respectively, e.g.
think/tink/, bath/bat/,this /dis/, brother/brad/ (Tent and Mugler 2004: 755). Moreover,
word-initial /0/ is realised as an aspirated dental stopsTent and Mugler 2004: 766).
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4.3. Summary

After the analysis of the selected English accentkdialects, it is possible to state that the
presence of dental fricatives across modern vageti English is not uniform. In order to
discuss these variables in detail and in the proper, it would be appropriate to remind
the three questions that have been raised in tradurctory paragraph: (1) What are the
current substitutions for English dental fricativd®) What are the possible reasons for
these ongoing sound changes? (3) Is there a pgaretieeen the present loss of dental
fricatives in modern varieties of English and thstalevelopments in OE, ME and EMnE?

Dental fricativest/ and /0/ are often substituted by labio-dentatsél /v/, alveolar
stops /t/ and /d/ or affricate®/tand /dd/ respectively. The most common phonobdgic
change is th-stopping, as it is present in sevéwfowelve discussed varieties, followed
by th-fronting present in five varieties. The lefasjuent changes a 6/ > /6, dd/, pre-
sent in three dialects arm@l £ /s/, occurring in one dialect only. Obvioustych a way of
calculating sound changes will not shed any lighttos issue, as it is erroneous to put an
equation mark between different English varietiedeed, it will be more accurate to con-
clude that the most common substitutions o/ are /f, v/ and /t, d/, as both changes can
be ascribed to two cultural centres, i.e. th-fnregtio London and th-stopping to New York,
from which they have expanded into other areas.é¥ew while the loss 06/ &/ in New
York is stable and doesn’t show a linguistic chaimgprogress, th-fronting is gradually
spreading over new areas on the British Isles aydid.

Certainly, it is impossible to find one universapknation for the loss of dental
fricatives in modern varieties of English. Accorglio Blevins (2006: 12), the substitution
of /6, &/ with /f, v/ stems from misperception, sincdtbpairs of sounds are acoustically
similar and, as a result, the process can be redasia “perceptually based sound change”
(Blevins 2004: 134-135). On the other hand, thégaton of dental fricatives as alveolar
or dental stops is a result of retraction in caspakch and can be regarded as a simplifica-
tion, a change driven by ease of articulation. &fae, both changes can be explained by
means of speech perception and production. Howtheelatter change should not be per-
ceived as a modern innovation, as similar processasred in the past and can be found
in OE and ME, as well as in other Gmc languages.

When searching for parallels between the presesidbdental fricatives in English

varieties and the past phonological processesotipsg stands out in this discussion: (1)
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OE /o/ > OE /d/ due to WGmc strengthening (Lass4198), (2) OEM, o/ are irregularly
represented by <t> and <d> (Hogg 1992: 33), (3Y)&/ > ME /t, d/ due to pre-sonorant
and post-fricative strengthening (Lass 1992: 6#)) ME b, d/ are frequently represented
by <t, d> (Kristensson 1987, 1995, 2002). Furtheamsimilar results can be also found
across other Gmc languages, e.g. in High GermamsbaSwedish or Norwegian, where
dental fricatives changed into alveolar stops.t@muther hand, there is scarce evidence for
th-fronting in the previous stages of English ooither Gmc languages (however, it does
not mean that the change did not occur earliell)at a

To summarise, the evidence found in the analysienfal fricatives in OE and ME
and the comparison of these findings with the ckamgmodern varieties of English leads
us to the conclusion that the current substitutibf®, 8/ with /t, d/ ort, d/ should not be
viewed as a modern innovation, but rather as actggence of previous phonological proc-
esses, while the realisation 6f &/ as /f, v/ can be regarded as a fairly new dalrange
that lacks any historically credible predecessatrigast in the history of English and other
Gmc languages. Moreover, this study also explaihg th-stopping is a more stable
change, whereas th-fronting is still progressiveé probably will affect more varieties of
English in the future.
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Discussion and Conclusion

English non-sibilant dental fricatives are soundsttvstudying, both for a phonetician, as
well as for a historical linguist. First of alb//and /d/ are uncommon types of consonants
that are rare in the world’s languages, althougtir theographic distribution is virtually
worldwide and can be found across different languiagnilies. Secondly, the acoustic
analysis of these sounds proves that they are eiadéy weak, easily confused with /f, v/
and show a great deal of variation in voicing. @iy the studies on the production, per-
ception and acquisition of these sounds show éhat aAre difficult to master, both for na-
tive and second language speakers, and are fréguoealised as /t, d/t,/d/, /f, v/ or /8,

dd/ across many English dialects.

Two key issues were investigated: the incompletaplogization of dental frica-
tives and the loss of dental fricatives in modeaneties of English. The study was, as well,
twofold, comprising of a historical analysis 6f 8/ in English, as well as in other selected
Gmc languages, and the investigation of the log8,@/ in selected modern varieties of
English. The aim of the study was to find possitideallels between the present sound
changes and the past phonological developmentsier to explain the current status of
dental fricatives.

Studies by Smith (2007, 2010a) show that the plogiadtion of AmE interdental
fricatives is incomplete and their distributiomist contrastive, but rather complementary,
similar to OE, whered/ was the only dental fricative phoneme and [d] wasiced allo-
phone appearing between voiced sounds. Althougly matorical linguists agree that the
phonemicisation ob), 8/ occurred in ME after the French influence §.4892: 59), study
by Laker (2009: 213) challenge this widely heldiéfelassuming that/ and /6/ became

phonemic much earlier, if"s6" c. due to OE-Late British language contact. Indsech a
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train of thought would suggest thaf 8/ were separate phonemes for the most part of OE
and ME. Moreover, it seems that the French infleafid not have such a profound effect
on English dental fricatives: instead of reinfogcthe phonemic distribution, as in the case
of other pairs of English fricatives, the lack afiard-initial voiced /d/ in French weakened
the earlier establishe@/#/d/ split, ultimately leaving these sounds in therent “pseudo-
phonemic” state.

The notion of functional load can also supportititemplete phonemicisation of
these sounds. Barber (2009: 45) argues that thi femetional load of 8, 8/ means that
the voicing distinction is virtually irrelevant amdgpossible merger would not cause much
confusion. Indeedf/ d/ appear in few minimal pairs, in predictablagas and predomi-
nantly in function words, what might constituteaspible change in the voicing and distri-
bution of these sounds. Accordingly to such reagpnbmith (2010b: 1) states that “if
there is no environment in which the sounds mightmast, there is not necessarily reason
to believe that speakers perceive a contrast'tHaravords, the sheer number of words and
their predictable distribution influences the catrgtatus of dental fricatives. Hence, it can
be reaffirmed after Smith (2010b) that the phonatipon of English dental fricatives is
incomplete, although further study is suggestetisfield, particularly to verify the scope
of this status across other English dialects.

The loss of dental fricatives in modern varieti€€aglish is another subject
worth studying.d, d/ are substituted by /t, d/ or /f, v/ by mangakers of vernacular dia-
lects (e.g. Southeastern English, New York Citylishgpr AAVE), by learners of English
as a second language and by children, who usuzailyige dental fricatives after mastering
other speech sounds. According to Wolfram and BalpEstes (1998: 37), the relationship
between these facts led linguists to an “erroneouslusion that vernacular dialects are
(...) imperfectly learned versions of the standadety”. On the contrary, such a change
should be viewed primarily as a natural processcande explained both in terms of per-
ception and production.

According to Blevins (2004: 134-135), th-frontiftat occurs in many modern
English dialects (e.g. Southeastern English, Wadtavids English, Australian English,
New Zealand English) is an example of a “perceptursed sound change”. Although a
shift of ®/ > /f/ “seems odd from an articulatory perspectiiaronal, non-apical, non-
strident > labial strident), is “natural when viedhfeom the point of view of speech percep-

tion”. This argument is reinforced by studies dssed in Chapter 2 of this thesis (Miller
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and Nicely 1955, Jongman et al. 2003, Smith 2Q@dyeover, Blevins (2004: 134) points
out that th-fronting is also present in other laaqges, even outside the Gmc family, e.g. in
a Northern ltalian dialect Veneto, word-initi@] and [f] are in free variation, while in an
Austronesian language Rotuman, /*tb%* /f/.

Th-stopping, on the other hand, is a sound chdmgecbuld be explained in terms
of articulation. As the realisation of dental ftivas as stops is common across many urban
dialects (e.g. New York City English, AAVE), it clie assumed that in casual speéth, /
d/ are retracted to such an extent that they eaéiptoecome /t, d/ ott,/d/. Most impor-
tantly, however, the results of this study showt thastopping is not a novelty sound
change, but rather a reoccurrence of previous ghgiwal innovations that can be traced
back to OE and ME dialects and can be also foumldeistory of other Gmc languages.
Furthermore, the results of the historical analgdislental fricatives coincide with the
status of both phonological changes, th-stoppinttia+ironting, in PDE. While the former
sound change is considered as stable and carcleed track to earlier stages of the English
language, the latter could not be found in eafiems and it is still a progressive change
that expands into new dialects worldwide.

Another explanation for the ongoing sound changesoe reflected in a theory by
Bichakijan (1988), who argues that languages daindergo unsystematic and isolated

processes, but evolve in the direction of earlegpuéred features:

[M]ellow fricatives (...) are transient sounds, aihusually emerge as the direct output or
byproduct of paedomorphic processes such as datispior degemination, and which
promptly undergo subsequent changes: the problesedgiments are either effected or re-
placed with optimal items (cf. the Continental W@&strmanid for 6, the non-Castilias

for 6 (...)). It shows that, while the output may neadanadjustment, the general direction
of phonological evolution is definitely towards lyaacquired features (Bichakjian 1988:
86).

In other words, perhaps the ongoing los®pd/ is an attempt to reverse Grimm’s
Law, just as it occurred in the history of other €danguages. Although such a justification
is appealing, it will remain as an open case fturtistudies.

To conclude, the main objective of this thesidjrid possible parallels between
the present and the past phonological procesdbg @xample of English non-sibilant den-
tal fricatives 8/ and /8/, has been reached. The link is cert@irdgent, albeit the complete
knowledge of the mechanisms of such phonologicahghs and the understanding of such

uncommon sounds as dental fricatives is still wgito be unravelled.
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