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Abstract

A vocalisationmay be described as a historical linguistic change where a sound which is
formerly consonantal within a language becomes pronounced as a vowel. Although
vocalisations have occurred sporadically in many languages they are particularly prevalent in
the hisory of Germanic languages and have affected sounds &ll places of articulation.

This study will address two main questions. The first is why vocalisations happen so
regularly in Germanic languages in comparison with other language families. The scond
what exactly happens in the vocalisation process.

For the first guestion there wildl be a discu
languages undergo similar changes independently and this will therefore describe the features
of the earliest @manic languages which have been the basis for later changes.

The second question will include a comprehensive presentation of vocalisations which have
occurred in Germanic languages with a description of underlying features in each of the
sounds which &ave vocalised.

When considering phonological changes a degree of phonetic information must necessarily
be included which may be irrelevant synchronically, but forms the basis of the change
diachronically. A phonological representation of vocalisationstrtherefore address how

best to display the phonological information whilst allowing for the inclusion of relevant
diachronic phonetic information. Vocalisations involve a small articulatory change, but using

a model which describes vowels and consonaitts sgparate terminology would conceal the
subtleness of change in a vocalisation. The model presented here has therefore been designed
to unite the descriptions of consonants and vowels to better demonstrate this change whilst
allowing for relevant phongetinformation to be included.
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1 Introduction

A vocalisation is a linguistic process whereby a former coamson in a |l anguageds
stars to be produced as a voweldamore specifically it refers tthe precise period in the

| a n g u atgrgtbassudh a shange occurs.

Within my own variety of Englishfor example| have a process known awdcalisation,

such that my phonemic /I/ is produced as a vojiét o] in a nonprevocalic position. In
preeocal ic position | produce the soudlds as [1I],
more likely to be produced aB®[] ¥y me. I, and others whevbcalise or are familiar with

the process, perceive both the initial and final sounds as /I/ bubitial allophone will be

produced consonantally, whereas the final /I/ is produced vocalically. We can therefore say

that mydialect, and many other English varieties, imdergoing a process of vocalisation.

Vocalisations are part of a larger procealied lenition. Lenitions are described by Kirchner
(2001: 3) as r eiicealternatiorgs, as well dssdyachmohic sound changes,
whereby a sound becomes fiweaker 0, or where a 0
to a Astronmgemersoamdpéo@®dl e have produced O6pat

usual direction a sound takes within a lenition process.

Aspirate
Voiceless Oral Glottal
stop fricative fricative
Affricate \
(6]
Voiced

stop ————— Affricate

sonorization

Fricative

Approximant

v >

opening

Figure 1



We have for example a general model by Lass (1984:178) as shéigurel, one by Hock
(1991:83) specifically for coronals as shown Rigure 2 and one showing how rhotics

change, though not specifically showing lenitions, by Sebregts (2014:2Bitjuire 3.

-t -
: \_H '
O — R — R —— W 4——F

Figure 3

Of the three, Sebregts is the omgpresentationo indicate the possibility of a vocalisation

with both Lass and Hock bypassing this step, although, for coronals Weeshahat this is
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indeed mainlyaccurate Also by looking at the models of lenitiaas shown above it can be

seen that there are a number of different processes which may be classed as lenitions. We find
sonorisation, where voiceless sounds become voiced, degemination, where long or double
consonants become short or single consonantslahdccalisation, where a sound loses its

place of articulation and becomes glottal.

An alternate appro#cto lenition is that found in Governmentidhology. Harris (1990:265)

suggests the following fiaition:

fi. . . und e r-basehanalysise Iendnnid defined quite simply as any process
which involves a reduction in the complexity of a segment. Complexity is directly

calculable in terms of the number of elements of which a segment is composed

Here segments are destembetdsdn secmstbhtpgi ven
representing 6noi sebd, (?) representing occlu
combination of all three elements would produce the sound [t]. A lenition would therefore

eliminate one of the elements, such thas of occlusion, (?), from the sound would produce

[s], followed by loss of coronality, (R), producing [h] and then finally loss of noise, (h),

would result in elision (cf. Harris 1990:269).

As an overall series of synchronic snapshots, such an appisattractive, however it does

not allow for representation of underlying phonetic information which, although irrelevant
synchronically may be diachronically relevant. We shall see in this study that it is often this
synchonically irrelevant underlyinghonetic information which surfaces in the process of

lenitions.

The form of lenition mentioned above which is most relevant to the vocalisation process is

l eni ti on of stricture where the stricture at
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process is included above where stops become affricates, then fricatives and then
approximants as in Las@6swhmocdheli,n whuerrne b[edc]o nbeesc
model or whered becomes § which becomes [j] an@&ventually vocalises in Sebrsgts

model. In a discussion of vocalisations, lenition of stricture will necessarily be the main

focus, though degemination will be discussed in relation to syllable structure.

Before presenting the data in this thesis two questions need to be addressest iEheHy a
study of vocalisations might be considered of interest at all and the second is why this study

is limiting the data to Germanic languages.

1.1 Why vocalisations?

Throughout the 19 Century the main focus of linguistic reseamhsto see how different
languages were related by tracitigem back to common ancestors. Saussure (1916) rightly
saw such grammatical descriptiongluding historical datas cumbersome and proposed a
split between diachronic and synchronic descriptions.uHderstood diachronic rules as
being of a phonetic nature, whereas synchronic rules were understood as phonological
though he used different terminology to describe tHis proposal to split the two disciplines

subsequently led to a split betwega@monetics and phonology.

The focus therefore shifted to search for a definition of phonology separate from one of
phonetics, which led for the need to define the phoneme (cf. for example Twaddell 1935) and
ultimately to the search for defining featukfsphonemes (cf. Trubetzkoy 1939) which were
further refined amongst otherdyy Jakobson, Fant and Halle (19%hd Chomsky and Halle

(1968)

The reduction of phonemic segments into relevant features has deepened the rift between
synchronic and diachréam study As we shall se@n this studythat it is often precisely the
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information deemed synchronically irrelevant which is necessarpprtantwhen discussing

language change.

The study of language changasialsobeenallowed to develop separatelyhdre has been a

concentration on the driving forces behind change which have also led to splits. Mowray and

Pagliuca (1995), for examplevished to reduce all change to processes of articulatory ease,
whereas Steriadeds wor kosted(angliage cBange toiaadve for2 0 0 1)
perceptual saliency. The ideasmentioned in Blevins 2004:14 whether change g 6 a |

directed andeleologica) directly invoking notions of arti
sound p(eftPriree andSmolensky 1993) or whether chance is a biggctor (cf.

Blevins 2004) havelso led to divisions.

If an attempt is to be made to try to reconcile these reéffite viewpointsresearch into
phenomena such as vocalisations which involve synchronic variaiopart of a larger
ongoing historical process is important as a bridge between many of these divsions.
difficulty that needs to be overcome will be to find a model to represent sounds using
synchronically relevant data with a minimalistic approach,dtihe same time to allow for
more diachrorcally relevant data to be expressed within the same mbtialels currently
available havelargely approached problems from either a phonological or a plwonet
standpoint and so phonetict@astruggle to includdata they want to include in a phonological
model, whilst phonologists find phonetic models unwieldy or irrelev@ne of the aims of

this thesis is tattempt tantroducea model whichis versatile enough to appease both sides

Another bridge to be @rcome by looking at vocalisations will be how to express consonants

and vowels. Because of their positioning within syllables and the way they behave they are
often considered separately and have differing models for both. Other lenition processes
which @nsider how a consonant lenites to become another consonant may of course use
thesesame established models and a consideration of how to link consonants and vowels in
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this way is unnecessarin a vocalisation, however, we find a consonant becoming alvowe

For an Fvocalisation for example we usually change from a velarised alveolar lateral
approximant ¢pto a high back vowel, with or without rounding4 ‘Q ~ o ~ u] The way the
consonant hajust beendescribedhereis completelyseparte from the method used for
describing the vowel so such a change described in these teaysndicate a major
difference between the two sounds which is not the case. Our model must therefore be able to
describe consonants and vowels together such thatsiiedl change involved in a

vocalisation can indeed be shown as a subtle change in the representation.

By looking at vocalisations therefore, we are forced to find a way to bring together phonetics
and phonology, diachrony and synchrony and to describsoc@ants and vowels using just

one representation.

1.2 Why Germanic?

The second question which needs to be answered is why just Germanic languages are being

considered.

Vocalisations occur sporadically in many different languages. Probably one of #te mo
common types of vocalisation issbcalisation which habriefly been mentioned above. We

find I-vocalisations to have occurred in many Romance and Slavic languages, for example,
there are #vocalisations in Czech dialects, velar consonants have bevomels in the

history of Portuguese and labials have lenited to vowels in some Slavic languages and Hausa,

for example (cf. Haas 1983:1112, Rehder 1998, Vennemann 1988:26, Williams 1962:85).

Indo-European languages are spoken throughout Europe andiraagealmost continuous
line to the Indian subcontinent. Prdiwdo-European(hereinafter PIE)is the hypothetical
language from which all later IndBuropean languages stem. Pr@ermanic(PG)is just
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one group of dialects which were spoken in Northeunoge and split from the other Indo

European languages, such as Romance, Celtic, Slavic and Baltic, to form its own subgroup.

ProtoGermanic in turn split into East Germanic (represented by Gothic, with Crimean
Gothic dying out in the 8 century), NorthGermanic (represented by the Scandinavian
languages, excluding Finnish and Saadmit includinglcelandic and Faroese) and the West
Germanic languages (although it is unsure if these ever formed a coherent group and are

represented by English, Frisian, toln, German and Yiddish).

Portuguese may well have been an interesting language to study when looking at
vocalisations as many of the vocalisations which are described below have also occurred in
PortugueseOne major reason for studying just the Germdaitguages is that whereas
vocalisations do occur elsewhere, the Germanic languages have all undergone many
vocalisation processes amdcalisations have occurred @t places of articulation. It is clear

that something in the development from P+litdo-European to the dialects which became
ProtoGermanic has made vocalisations such an important factor when describing their
history which did not occur in the other Infiuropearfamilies By looking at a language
family as opposed to just a single languagehave a wider basis to gain insights into why

such a change may have occurred.

We could have a discussion of vocalisations as a purely descriptive study showing what
happens in the vocalisation process, but without also discussing why these vocalisations
occur we would miss an important aspect in understanding the process of aatocali
Obviously ly including just the Germanic languagbs will only definitely show usvhy the
Germanic languages have vocalised, but it may also give clues about similar processes

involving other language families, mase than if just a single langge had been presented.



1.3 Outline for the thesis

The thesis has been divided intootparts.

In the first part thephoneticdata will be presentedChapter 2will present details from
previous studies showing the complex nature of sounds and hswistinelevant to the
Germanic laguages. Chapters 3 through towdll then present a comprehensive list of
vocalisations as they have occurred in Germanic languages, discussing the result of a
vocalisation for each type of sound and making conclusionst dbe underlying articulatory
nature of the sounds. A summary of each of the places of articulation and typesafsl|

be given in chapter.9

The second part will then present the phonological analysis. Chapter 10 will analyse how and
why the stresshifted to the initial syllable in the development from Piiokbo-European to
ProtoGermanic and Chapter 11 will then show how the shift affected syllable structure and

what this in turn means for the status of coda consonants within the Germanic énguag

Chapter 12 will show how the early historical changes in P@mommanic can be used to
explain underlying features of the later Germanic languages and will also present a model for
the representation of sounds based on conclusions from the phometiEidally, Chapter 13

will show how the representation of the sounds as described in the previous chapter can be

used to show the result of each vocalisation.

There will be concluding remarks in chapter 14.



Part 1

Data andPhonetic Aalysis
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2 Complexity of sounds

Vocalisations are the result of a lenition of stricture of the primary articulator in the
production of consonants. All sounds could be described as complex meaning they involve
more than one articulator. In order to produce aeaisound, for example, we need a
restriction within the oral cavity combined with a loose narrowing of the vocal folds so that
they vibrate. If we consider the state of the vocal tract whilst not speaking, the velum will be
lowered to allow breathing thrgh the nasal cavity, nemasal sounds will thus also involve a

raising of the velum so that the air will flow through the oral cavity.

Vowels, for example, may be produced with an advanced tongue root or without as well as a
narrowing between the tongaad the palate in combination with the voicing as described
above (if the vowel is voiced as in most languages) and the amount of lip rounding in the

production of each vowel will alsaffectits quality.

When describing consonants it should be noted tbatany articulation the tongue is

necessarily present below the palate, the area needed to produce vowels. When producing a
6nemowmpl ex 6 bil abi al sound, for exampl e, t he r
raised. By raising the jaw we get a naving of the stricture between the tongue and the

palate, similar to that which is produced with high vowels. Even within the production of [h]

or [] the tongue is still present below the palate, meaning that there is an underlying, albeit
voiceless, voc@& element, which is sometimes shown in the representation of [h] as a
voicelessvowel,df f or exampl e, depending on the surrou

of the individual language.

This underlying position of the tongue in relation to the teaila the production of the speech
sounds is important to our understanding of vocalisations. If a vocalisation is described as a
lenition of the stricture at the primary place of articulation, then the resulting remnant of the
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sound will be the other soda which have contributed to its mailp. These in turn will

come to be perceived as the sound and the vocalisation process will thus be complete.

The conceptthat each consonant has an inherent underlying vocalic element has been

explored before and wibe discussed in the following section.

The idea that all sounds are complex, not just those which are traditionally described as
complex, is an important concept within theories of lenition and thus within a theory such as
Optimality Theory which is ba&sl on the principle that sound change produces a more
optimal, or simpler, result, whether simpler perceptually or simpler articulatorily (which it
should be noted may counter each other). If all sounds are complex, involving more than one
articulator, tha they can always be simplified, but by simplifying a sound, the tongue or
some other articulator will necessarily still be present and thus another complex sound will
still necessarily be underlying, unless the sound is elided completely, which isithatelt

goal of lenition processess was demonstrated in the madef lenition given in Chapter. 1

These ideas will be discuskat greater length in the following sections

In analysing the process of vocalisations an important question that needssietes what

the result of a vocalisation will be. Vowels are produced by positioning the tongue at a set
height below the palate, with the highest point of the tongue ranging between palatal front
vowels and velar back vowels. These are combined withpdigitioning for rounded and
unrounded vowels. In languages most vowels are voiced (cf. Maddieson 1984:132 where
only two languages from his database of 317 languages have contrastive voiceless vowels)
which involves simultaneous vibration of the vocabifolin the production of the consonants,
however, an active articulator will approach a static articulator and the stricture produced will

restrict the airflow.
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An important point to notice though is that even in the production of consonants the tongue
will still be in a position below the palate and thpes will still form a shape, thufulfilling

the requirements for a vowel apart from having a restricted airflow. So the question arises
whetherin the formation of each consonamé canspeak of an inhent underlying vowel

quality.

This question has been asked in a number of stuthies ofwhich will be discussed below.

2.1 Consonant gevocalisation

One study which addressed this question and is related to the question of vocalisation was

that comlucted by Operstein (2010) on consonantvpcalisation. She defines it thu
AfConsonant prevocalisation [ .. .] refers to pho
development of a vocalic préai c ul at i on b3y Her stutyfoouseson & shge ( p

before complete vocalisation takesq#, namely where epentheticwels may appear prior

to the production of consonants. This epenthetic vowel is interpreted as an anticipatory
surfacing of the consonant 6s conoedtated onithkg v oc al

phenomenon as a spontaneous synchronic process.

She notes (p11) that the production of consonant prevocalisation is sensitive to a whole range
of conditioning factors, covering syllable position, stress, morphological conditioning and
sociolinguistic factors. Weak consonants are more likely to be targeted in this process and she
notes that particularly sonorants and fricatives display epenthesis, and especially those in
final or preconsonantal position, and as part of the lenitiorcgss this ultimately leads to

weakening of the consonant or its deletion (p21).

She notes that a preceding vowel has relatively little influence on the epenthetic vowel
produced (p23), however, a secondary articulation will override the underlying vocalic
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element of the consonant. She githe example in the development ©fd Frenchfrom

Latin:

nuce >O0Ild Frencmoiz6nut 6 ([ k] >

“ [

palatiu > Old Frenctpalaisé pal aclettj ] > *

kQ >

[t Q] >

[1z])
[1s])

where the resultant [j] derives from the secondary articulation and not from the consonant and

it ultimately becomes diphthonigavith the preceding vowel. Another example of the

influence of secondary articulation as being the main provider of the epenthesised vowel is

t hat

articulation were the mainrpovi der ,

given on

page

48

but

wher e

this

[ p Q]

i s

woul d

never

t he

production. This is also confirmed in Walsh Dickey (1997:66) for other procedures where

examples are given such that the secondary place node is promoted when the primary place is

lost. FO r

exampl e,

n the

the secondary labial node is promoted.

change

from Pl E

[ ka]

An example Operstein gives (p2B) supporting her hypothesis of the relative independence

of the prevocalised element from a&peding vowel is from Maxakali (a language spoken in

Minas Gerais, Brazil). The dataegiven inTablel in full:

Prevocalised

Vocalic Allophones

Allophones
Basic realisations Beforea Aftera transition Beforea

nonhomorganic glide homorganic
consonant or consonant
utterance-finally

Ip/ [P] [xp] [i]

m/ [m] [¥m] - [¥]

Y [t [at] [2] [2]

n/ [n] [2n] [2] [2]

Ief [~ [if~ ¢~ jt] [i] [i]

n/ (n~7l [l (1] (1]

X (k] (k] - [w]

n [(;)g] [dmk] ]

Table 1

An analysis ofthe schwa resulting from the alveolar consonants is claimed by Clements

(1991:117) as being a default vowehspecifiedfor place of articulation, and thus carrying

14
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no information from the alveolar, which Operstein refutes. She uses evidence such as that
given to show underlying vocalic information resulting inherently from the consonant. Her

conclusions as to the type of vowel inherent to each consonant are as follows (taken from

p69):
Type of consonant Expected prevowel quality
palatal / palatalised [i ~¢€]
alveolar [i~n0]
dental / labial [D~Q]
velar / velarised [Q~0D
labialised [u~o0]
pharyngeal / pharyngealised /uvular[6 ~ D]
2.2 Loci
Thei dea that sounds have underl ying wtdyal i c
of 1959 he took up the idea of consonant al

scale at which all the vowel transitions associated with a given consasantte have their
or i g ifnadd th{epnteraction between consonants and aadpivocalic segments. He
stated that experiments had revealed that

inflections are important, and sometimes sufficient, cues for the pencepfi certain

consona)pnostoe (tphe <caut i ocatlslooked atiEngish @\ VCVHnds r es e

VC combinations and noted the change in second formant transitions for frontness/backness
noting that the first formant had little or nothing to do with the place of production of the
contiguous consonant §). The formandiagrams were then mapped against each other to see

if there was any convergemonto a single value. A samp@&agram produced is as follows,

this one showing /d/ in coda position following the six vowels /i:/, fedl, 16 : | [ u:/

(Figure4 taken from Green 1959:42):
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Figure 4

From this diagram it can be seen that for an English final postvocalic /d/ the $ecnadts

do seem to converge on a point around 2200Hz. Implying for this speaker that underlyingly

/d/ has a vocalic gesture with a level of frontness lying between /i/ and /ae/, which does indeed
correspond with Operstei nduwmdegpymge[d-pclitsimdan of al v e
results can be achieved for each of the <con:
arguments for steady underlying vocalic gestures for each sound could be accepted. However,
analysing the data we see that /d/inthispot i on was ebneeh aovfe dtéh es obubnedtst.e r
following diagram for coda /n/ will show that this was not always the case (taken from Green

1959:43):

Figure 5
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From Figure 5, we can see that there is a tendency towards the centre of the front/back
spectrum, but there is no clear intersection of the formant values, and so a conclusion of a
clear underlying vocaligesturefor English /n/ cannot be drawn, which makes it difficult to

conjecture an underlying vowel for coronals generally.

We should also point out that the values given are for English sounds. If for example a
similar test was done with Russiarittwitsc ont r a s tfdl @refd]@eems houl d expec:H
di fferent val uledeiny more backed hproducing b greaterecontrast to the

palatalised version.

2.3 Child language equisition

A third area of interest when considering underlying VYioaelements in the production of
consonants is child language acquisition. In acquiring language children do not completely
master the fine motor skills required for adult production of sounds and as such early

disorders can offer insights into the soubdsg produced.

Bates, Watson and Scobbie (200B)investigating phonological disorders in child language
developmentpointed to a number of studies which also point to the notion of an underlying

vocalic element directly linked to a consonant. Onehafir comparisons was a study by

Davis and MacNeilage (1990) which showed that
vowel combinations, for a single case study, high front vowels occurred in the vicinity of
alveolars, with high back vowels occurringith velars and migentral and lowcentral

vowels tending to coccur with labialsFigure 6 would give the following basic pattern in

this one case:
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Figure 6

However they also pointed to a single case stu
labials and velars were produced as alveolars preceding front vawatdhe previous study
mentioned, but target alveolavgere produced as labials before back rounded vowels and

velars before back unrounded vowels. This seems to give the alternative image as follows:

Figure 7

The difference between the two studies is that the first one represents the vowels which were
produced given the target consonants, whereas the second study represents the consonants

produced given the target vowels indicating that the child learners iffacent learning
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strategies. But these studies also highlight that different parameters play differing roles in
determining an underlying vocalic element, especially whereahgolar consonants are

involved.

In the first study the height and backnedsthe consonantal velar produced a high back
vowel whereas the O6neutralityd of tongue heig

produce a labial produced a lowered vowel.

In the second study the roundness of the high vowel produced the labial sviimeréackness

with lack of rounding produced a velar.

It should be noted though that both studies found that the alveolars are linked to the high
front vowels, but the seeming disparity between the two results demonstrates that although all
articulatorsare present in the formation of the consonants besides just the active ones
involved in the production of the sound, the exact position of these articulators, the tongue,
lips, velum etc., may vary. Alsseparat@spects of these artiatiors may play digrent roles,

such aswhether the lips or the tongue height are more active or important in high back

vowels to determine which vowel exactly is underlying.

Yet another study they mention by Camerata and Gandour (1984) showed a complementary
distribution ketween alveolars and velars which is conditioned by vowel height. In their data,
high vowels condition alveolars whereas low vowels condition velars, and labials stand
unrestricted. Although this may seem like a dissimilatory process, they argue instethisth

relies on an acoustic feature [+diffuse] (from Jakobsmd Halle 1971) which groups
alveolars, labials and high vowels together @&ncharacterised by a higher concentration of
energy in the noncentral region of the spectrum, whereas nondiffasetls, where the
higher energy bands occur in the mid range of the spectrum, would be the palatals, velars and
nonhigh vowels.
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If this is indeed the case and children pair some sounds based on perceptual effects, then
these must also be considered, rsubat we cannot rely solely on the articulatory
categorisations to discover the underlying vocalic element of consonants, as was done in the

studies by Operstein and Green mentioned abo2d iand2.2 respectively.

2.4 Umlaut

A further criticism of cmsonants having an inherent underlying vowel would be a case like
umlaut, which is especially pertinent given that this stistysesmainly on the Germanic

languages. In the process of umlaut vowels had allophonic variants depending on the vowel

which ocairred in the following syllables.

The basic vowel system &Gwas (cf. Voyles 1992:887):

1 u
& 0
& (3)

a
Figure 8

Common Germanic underwent a number of umlaut features in its developmerRIEcn

follows (data taken from Wright 1910:2231):

Common Germanic /e/ > /il and /eu/ > fiu/ when /i(:)/ or /j/ occurred in the following syllable,

such thaPG*esti6oi s 6 >Sist Got hi c

Common Germanic /i/ > /el and /u/ > /o/ when /a()/, /o(:)/ and /e:/ occurred in the following

syllable (although ot when thee was an intervening nasal and homorganic stop).
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In later dialects umlaut continued to play a role to varying degrees such that in Proto
Scandinavian (which had the most changes based on umlaut from all the Germanic dialects),

for example, wédnad the vowels as follows (taken from Haugen 1976:152):

Figure 9
These underwent a number of umlaut processes as follows (where a downwards arrow

indicates aumlaut, leftpointing arrows indicate-iimlaut and righpointing arrows indicate

u-umlaut):
1 — v «— u i1 — y. «— u u
! !
e — @ <« 0 — @ <« o ia i2
g — @ «— 2 — @ — o
=~ A ™ A
a a: g1 — gy « oJu
Figure 10

If we are to assume that consonants have an invariable underlying vocalic element then

umlaut would have to bypass this element. The frontness and height of [i] is anticipated in the
previows vowel. If there is an intervening [p], for example, which would have an expected

prevowel quality of p ~ Q] according to Operstein (2010:69) then the frontness of [i] would

have to bypass the backness of [ plgumenihe only
would be if this [p] was palatalised because of the following [i] and the secondary articulation

of [pQ would thus allow for the fronting of

An alternative argument would be that there is no underlying vocalic element andwieds
are on a separate tier to consonants (cf. Clements and Hume 199297)96Such an

argument would allow for a featural explanation-ahilaut across an intervening [p] thus:
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u P i

C-place C-place C-place

vﬂ|calic vc!calic

A% -|pl:a_ce A% -|pla ce

[labial] -;H[lha;b-ia-l]h“-_‘_[_camnal]
Figure 11

A separation of consonants andngds into tiers however ignores evidence such as that given

in Operstein and Green as well as evidence from child language acquisition.

2.5 Summary

These studies have shown thiat order to understand exactly what happens during
vocalisation processesxamples need to be examined on a case by case study. The data
given certainly suggest that a consonant has underlying vocalic properties but it would be an
oversimplification to say that a vocalised alveolar, for example, will produce a high front
vowel. @ ersteindés evidence based on articulatory
acoustic evidence suggest that this is the case, but it has been shown thadtiba &tmore
complex tharthis. The evidence from child language disorders gives more evidéribe
complexities involved irproduction of these soundaghich introduces a perceptual element

into production, allowingfor more variation than the previous two studies mentioned. A
separation of consonantal and vocalic tiers as suggested by Clemédntdume where
6vocal i cbd appe aptace indhe explanaienmot umlaut phenbmena@ould not
account for features such as consonant prevocalisation as provided by Operstein or

vocalisations as will be described here.
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This study is limited in that obviously not all vocalisation processes that have occurred
throughout history can bdiscussed. The concentrationllwiherefore be on Germanic
languages for reasons whi have been discussed in the introductibhe following is a
discussion of historical vocalisation processes which have occurred since PG times. There
will inevitably be some omissions, but as the vocalisation process as a whole for the
Germanic languages has never been discussed the data presented will be as extensive as

possible.

The data will be arranged by consonant type prior to the vocalisation occurring aatnr

of the consonants, especially the rhotics, this will provide evidence for ghailuction

within PG
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3 Rhotics

A brief look ahead aFigure 16 on page40 will show the variation within the modern
European Germanic languages. These reflexes of earlier common rhotics inciudeUrr)
& A q, Bo} including rhotic vocalised elements. With such variation we need first to

establish what features, if any, rhotics have in common which link them together into one

group.

Rhotics are characterised by spectrally lowered F3 and F4, which may be produce
articulatorily by a constriction of the pharynx just above the epiglottis which appears in r
coloured consonants, rettetes and +sounds (from Disnerl978:4, Ladefogedand
Maddieson 1996:234). Alwan, Narayanan and Haker (1996b:1085) attribute F3ceavitye
formed between the tongue and the incisors. We will see that both the narrowing of the
pharyngeal constriction and the greater prelateral cavity are anatomically linked. If we take
pharyngealisation as the characteristic which binds these soumethdn Ladefoged and
Maddieson (1996:308) note for pharyngealised sounds in Tsakhur and Udi, two Caucasian
languages, that the front of the tongue is bunched which leaves a hollow cavity below the
uvula. They mention that pharyngealisation is also aamlith a slight raising of the first

formant.

Comparing formants with vocalic equivalents, a raised F1 is indicative of a lowered vowel,
which, although not the main factor, may also be accompanied with a lowered value for F3.
All this would point to theresult of a rhotic vocalisation being a rbigh vowel. In the
vocalising German area around Berlin with the underlyingvpealised rhotic beingu[~ 0]

the resulting vocalisation is ndnigh 6 ~ 0] ; i n -Bocalising ardas wheregthei s h
undelying form is alveolar § ~ ] a central norhigh schwa is the resulboth examples are

taken from personal experiencédn initial study of these formants alone, though, cannot
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explain apparent anomalies such as the vocalising Dutch speaking area $outtA mst er d am

and around Bru s[i]se}e thesresultlofeavaealisateon (Eompacde Sijs 2011:158).

A closer inspection of individual pronunciations is necessary and in the case of already
vocalising areas we will need to study their neighbounmanvocalising areas, their
pronunciation of /r/ in notprevocalic position and historicalffects on preceding vowels to
determine the exact mechanisms involved in the vocalisation proddse following
subsections Wli look at the nature of PG rhotiand the rhotics of the older Geamic
languages with historicaffects of rhotics on neighbouring vowels, before looking at modern

vocalisations and how they have arisen.

3.1 ThePGrhotic

One of the earliest indicators of the quality of the rhotic@dppears to be the development

of thePIEs y | |/rakhichdbecame /ur/ ifPG (cf. Ringe 2006:81). At first sight this might

indicate a back value for /r/ which produced the back epenthetic vowel /u/. However, it

should also be noted that alltRéEsyl | abi ¢ s on /rTanitss manys esregeend consi
with an under | Niamg hadlneéygs dif/mghbiutorit i's more
di fficult to justify t/WWhwhich lacks kithee backmessboa s ed o n
rounding. It may be nre indicative of an underlying neutral vocalic position for the

Germanic languages than of any quality of the sonorants themselves, so we cannot use this is

an indicator for the quality of rhotics here. We need therefore to look elsewhere for an

indicationof how early rhotics were pronounced in PG.

Let us turn our attention then to the articulation of /r/ in the earliest Germanic dialects. With

the exception of Gothic the other Germanic languages obtained their /r/ from two separate

sounds of PG, /r/ antk/. /r/ was inherited fromPIE, whi | st [ z/ arawe from \
being applied to th@IE inherited /s/ which voiced fricatives when nimitial and preceded
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by unstressed vowels. Voyles (1992:126) gives the following explanation of the features of
this latter sound and the [r] which arose in the daughter languages (except for Gothic where it
either remained /z/ in voiced environments or devoiced to /s/):

z/ [+obst;-son; +strid]

Ir/ [-obst; +son:strid]
He concluded that the transitional sound nihgste been either [+obskon;-strid] or [Fobst;
+son; +strid]. The earliest writings of Old Norse consistently indicated a difference between
the inherited /r/ r which will be represented here as /rY/) and the rhotic formed from /z/
(confusingly writtendin the literature but hereinafter shown as /r?/) so there must initially
have been a difference in the pronunciations before they started to merge. He points out that
in the development of Old Icelandic [+obst] segments underwent final devoicing, béft as
did not undergo devoicing it could not have been an obstruent anddhakideshat this
intermediate sound must have been [+son; +strid] which could have a modern example in
CzechS[r] #r [¢ as appears as an option in northern Norway. Hisagumt i s t heref or e

the two rhot[ifcdi/andftraz e been

Runge (1974) argues foha newer /r3/ to be [r], which sesnmuncontroversial, as this is
indeed the apparent development of this sound into the later Germanic dialehts abgues

for an alternatel] as the development from Germa /r/. He hypothesises 7p) that if PG

had /rt/=p] then the rhotacisation process which occurred in the other Germanic languages
could have ppassed Gothic. He argues §801) that the diierence between the two sounds
could later have merged into an allophonic variation. Lambdin (2006:xii) tentatively also
adds that Gothic script borrowed heavily from Greek, but the symbol for /rt/, writt@ore
closely resembles Runicthan Greek [rjwritten asP, which may be an indication of a very

different pronunciation and suggests that this may havewkanhe describes@sg ut t ur al 6.

Rungebds argument, however, has a number of f 1 a
when they occur taosyllabically, which more likely indicates the alveolar nature of both of
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these sounds (cf. Krahe 1948:58). A more compelling argument against Runge, though, is

that positionally /rt/ (his{]) more oftenoccurredprevocalically whereas /r?/ (his [r]) m®

often occurs postvocalically. With the reduction of final unstressed syllables in the daughter
languayes this would have meant /r3/ migi occurred in coda position, whereas /rY/ could

have occurred either in the onset or the coda. Laterhmtic vowe changes in some of the

daughter languages are similar tomlaut effects, where front and low vowels were rounded

if the following syllable contained /u/ or if they were followed by /r#/ (cf. Haugen 1976:153).

He claims this would be produced by a bacllity of [U], but positionally these would have

been caused by this 0f0whch does|[not seena likely. The t t he
situation where there is an allophonic differ
[U] and nonrprevocalic [r]does actually occur in transitional areas of South Sweden between

the [0 ~ U] producing South and the [r] producing Centre (Braunmdller 1999:40), however the

effects on the preceding vowel do not mirror effects suchuaslaut.

If we assume that both frand /r3/ were produced with the tongue tip this still leaves the

gquestion as to where the effects such-aslaut could have come from.

The changes fronPIE to later Germanic realisations can better be demonstrated in the

diagram below:

Indo-European It/ /s/
T~
Proto-Germanic EL’ Verner's Law  [z] [s]
Germanic (not Gothic) /tV/ Rhotacisation ﬁr‘%’ ;’s|.;“
Allophonic Realignment i/ /s/
Figure 12
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We can get a closer view of the nature of this inherited /rY/ by seeing the effects it had on
preceding vowels in the two daughter languages where it did not initially merge with /r?/;

Gothic and Old Norse.

As mentioned abovd?G/z/ remained a fricative in Gothic. As /r/ and this /z/ were therefore
not in complementary distribution there would have been no great pressure to alter the

pronunciation of /rY/ in order to keep it distinct from /z/ in Gothic fitannheritedPG[r].

In Gothic, Germanic /e/ and /o/ merged with /i/ and /u/ to become [i] and [u] respectively,
except before [/, /I ht a n d and iQa(¢f. Bmimeande t hey b
Ebbinghaus 1981:28, 32; Hirt 1931:39; Korigd Auwera2002:21; Krahe 1948:32; Krahe

andMeid 1969:58; Prokosch 2009:101, 114; Robinson 1992:58; Wright 19P9R2 ¥/ oyles

(1992:4850) sees this as occurring in two stages, the first affecting the unstressed vowels and

the second affecting all vowels equallyirt{1931:44) suggests that the merger would have

occurred first followed by the lowering before the consonant, but this seems unlikely as it

would have meant that /e/ was first raised to /i/ and was then subsequently lowered, which

would suggest a changjmuality of the consonants involved.

In Old Norse we have the advantage that the two sounds are separate, though both rhotic, so

we can compare the differences between the two. The main difference is thatdraimdar

effect toi-mutation, suchthta Gmc [ a, uE, aE, au] Y [e, VTE, P E
effect (cf. Gordonand Taylor 1956:272; Hutterer 2002:151; Noreen 197@86 Prokosch
2009:84). A further change is that [r ]/ also ¢
/rt/ does not (Prokosch 2009:115). Prokosch mentions that in the rhotacisation there would

have been a raising and retraction of the tongue tip behind the alveolar.

We need to ask the question here as to why the tongue retracted. Sproat and Fujimura (1993)
show that for laterals there are two gestures, a coronal and a dorsal. In onset position the
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coronal 6consonantal 6 gestur e pr eptegodadics t he dc
position the dorsal gestures are produced before the coronal ones. Cohggesintas are

stronger in onset position and weaker in codas whereas this is reversed for vocalic gestures.

We have seen above tDhapter 2that all consonantal sounds necessarily have a vocalic

(dorsal) gesture so this argument could be extendedndateralconsonants. It should be

remembered that this /z/ would have always beenpastc a |l i ¢, as Vernerds La
necessary to produce it, could only apply to pastalic fricatives. Gothihad an earlsplit

geographically from the other Germatanguages and underwent final devoicing so this /z/

in final position once again became /s/, effectively blocking a rhotacisation process. With the

shift of stress to the initial syllable in PG and the gradual loss of final unstressed syllables /z/

would have become mainly a coda consonant. A retracted tongue position leads to a stronger
underlying dorsal gesture, which would explain why during the rhotacisation process we find

retraction of this consonant.

The followingFigure13 shows hypothetical tongue positions for /rY/ and /r?/:

D ﬁ&

ry/ g

Figure 13

Here the retraction and bunching of the tongue tip causes displaicemée tongue in

additional areas. Initial stridency asted by Voyles abovevould probably indicate that in
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the early stages of the rhotacisation process it would have been closer to a fricative than a

trill.

Alwan, Narayanan and Haker (1996b), in their study of American English rhotics, noted that

both a bunched /r/ and a tongti /r/ produce similar shapes. By retracting the tongue tip

this causes a bunching of the anterior of the tongue. A consequerts bfiniching was a

greater cavity posterior to the tongue tip constriction, due to the pulling up of the lateral
margins of the posterior of the tongue by the styloglossus and palatoglossus muscles. It is
suggested that t her e xtent ofatime cantnattierr gb lormitudinbBle t we e n
muscle fibres and the geniglossus, and the effectiveness of the styloglossus and the
palatoglossus in pulling up the lateral margins of the posterior tongue body...Retraction of the
posterior tongue body, which rduin the secondary pharyngeal constriction, may be due to

the hyoglossus pulling the tongue back and do\
not as great when the tongue is more anterior and as a result the midpharyngeal constriction is

also not a great. They suggest that for pure retroflexes the concavityphad/ngeal

constriction will also not be as prominent.

This would suggest that by keeping the tongue tip to the anterior of the alveolar position, as
suggested here for /rY/, the front bkttongue is only slightly raised & mid position. With

bunching,as suggested for /r3/, we can see how a preceding vowel could undergo fronting
(due to the high front nature of this tongue position), lowering (due to the lowered position of
the tongue bdy caused by the greater cavity posterior to the tongue tip constriction) or even
backing (owing to the increased pharyngeal constriction). So Prokosch (2009:115) does

indeed seem to be correct.

Why then does /rt/ not produce these effects? It shoultbtesl again that /rt/ and /r2/ were
separate phonemes of Old Norse. If we assume /r/ t0] bas] Runge (1974) suggests, then
this would indeed prevent fronting, but would also encourage lowering. The following
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diagram shows the tongue position for thelar [0] of modern German (based on Ladefoged

andMaddieson 1996:229):

Figure 14

In this production the back of the tongue is raised towards the uvular. This would indeed
prevent back vowels undergoing processes similai-futation which was described,
however there is here nothing to prevent lowering of high vowels. The nature of the tongue
being in contact with the uvulaoifces the tongue below the veldmbe in the mid position.

An anterior tongue position, which isrted to remain anterior to avoid a merger with the
retracted /r3/, would require a more rigid tongue position. Raising of the tongue in the palatal
region, which would facilitate-umlaut, would result in a tongue shape more closely
resembling /r3/ whichwas necessarily avoided. By keeping the tongue anterior the tongue

body must remain flat, so there would also be no raising of the preceding vowel.

Also as noted by Alwan, Nayanan and Haker above a more anterior tongue tip will not
produce as great a meavity pit behind the oral constriction implying that lack of tongue
retraction could produce this effect without the need to postulate a completely dpack [

pronunciation for /r/.
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Another feature which differentiated /r/ from /r3/ in Old Norse wastternate development

of Germanic /ai/ before each sound. The standard development of /ai/ in Old Norse was /ai/

Y [ai] Y [ei],/ n/hoaurgth Metfeorresylri/abic [/ w/ we ge
[6E] (Hirt 1931:39; N o rSpegen 2007 915). BpePeb notesRhattigse 1 9 7 4
occurred before the rhotacisation process, but is unique to Old Norse, which would indicate

that rhotacisation occurred as a separate development in both North and West Germanic
daughter languages; though Prokosdb 29 : 116) puts the mowdE&EpPht hongi

and/ au/6ElY ¢dccurring"cerautyer during the 7

We can hypothesise that this could be explained by early /r1/ being a rhotic trill produced with
some bunching. The bunching would reduce the anolraising of the second element of a
diphthong. As the rhotacisation of /r3/ startde retraction produced bunching of the front of

the tongue, which would have pushed the production of /r'Y/ to a more anterior tongue
position. Both rhotics would dttiprevent too much raising of vowels, however the bunching

in /r3/ would have been greater than that in /ri/ so the front of the tongue would have also
been lower for /ri/. As the two sounds started to merge the allophonic difference between the

previousvowel qualities would have become significant.

It should be noted that a rhotacisation process also occurred in the West Germanic daughter
languages. /rY/ and /r3/ had merged in each of these languages before written records began
but there are many progses in these early languages where /r/ sits together with /h/ and /w/.
The most noticeable processes are breakimymonophthongisation whichlihbe examined

in the following sections.

3.2 Rhotic effecs on vowels

Old English dialects underwent a ppos s wher eby vowels were O6broke

before /r/, /Il and /h/. This is widely reported in descriptive literature, (compare any of
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Barodal et al 1997:33; @rack 1975:554; Coetsemand Kufner 1972:120; Fichteand

Kemmler 1994:18; Hirt 1931:4%utterer 2002:209; Lasand Anderson 1975:60; Operstein

2010:35, 37; Prokosch 2009:115; Robinson 1992:158; Runge 1974:57; Voyles 1992:147;

Wardale 1947:37). Speyer (2007:55) gives the followiiafple 2 for the positions in which

vowels were broken:

West Saxon Kentish Mercian Northumbrian
a— ea _ rC,1C,h _ 1C1C,h _1C (0
e— eo _ rC,(lh),h _ 1C,(lh,1f),h _ rC, (1D _1C, (1)
i—io _rC,(lh),h _ rCh _1C _1C
Table 2

It can be seen from this table that breaking occurred most readily in West Saxon and Kentish.

We shall return to features of /I/ in the chapter on laterals, but one condition that should be

noted is that breaking only occurredfore rhoticasvhen /r/ was dutosyllabic, being forced

into a preceding syllable by a following consonant which would either be of equal or lesser

sonority. The exact nature of the digrapas eoandio is much discussed in the literature.

Most traditional and modern studies deserthem as diphthongs (cf. Dresher 1985; Fichte

and Kemmler 1994:57; Freeborn 1998:229; Voyles 1992:161), though there is the

possibility that they represent monophthongs, the suggestion being that they are back or

centralised unrounded vowels (comparedxample Mossé 1945).

Lass and Anderson (1975:®88) consider the nature of the three conditioning consonants.

They

conditioning consonant. They first describe thedess of the thee sounds as given Trable

3.

see

breaki

ng as
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It/ 1/ /x/
obstruent - - +
consonantal + + +
anterior + + -
coronal + + -
high - - +
low - - -
back - - +
lateral - + -
continuant + + +
voice + + -
Table 3

Here the only features shared by all three are [+cons], [+cont]-bowd but asthese are

shared by other sounds which do not trigger breaking they are redundant. They conclude that

there arehliree possible processes involved

a) we are dealing with an unnatural progcess

b) there were actually two processes

c) there was a natural @&sslatory process.

In their argumentation they tend towards the third option which would imply that /r/ and /I/

were [ +back] in thisdfhegargue that a vetarisedp[ont ] and |
prevocalically is very common in English and elsewhard they suggest that /r/ may have

been [ ~ (] in this position.

They do however give the example for two separate processes by pointing out that New York

English adds an epenthetidhetween V[+front] and /r/ (withd] added before back vowels),

attrbut i ng this | atter change to an assimilation
being copied out or segmentalized as a vowel

is more in line with the idea that consonants have an underlying vetatient
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It should also be noted through their persor@arespondencwith Fred Householder that
epenthetic V als@ccurredin Latin and Greek where /r/ is unambiguously [r]. He notes that
retracted /r/ and dark /I/ have similar articulatory shapessanifiar acoustic properties and

this could be the factor behind a 6backdé off gl

Gick and Wilson (2001) examine American English and observe a situation very similar to
breaking before liquids by studying whatthterm excrescent schwa. For the high vowels
followed by a liquid in American English (and it should be pointed out also in other forms of
English) it has long been noted that a schwa is perceived which has generally been attributed
to epenthesis, as swuggied also for Old English as in the description above by Lass and

Anderson.

They note however that if this was indeed epenthesis then we should expect to see an increase
in duration for this combination when compared to a vowel plus aligoid consonat)
something which their findings do not suggest. They conclude that this schwa should not be

treated as epenthetic, but ratherrasgitional (273).

We can also sethat for breaking explained above we have a remarkably similar situation.
The only diplkhongs (if they were indeed diphthongs) in Old English were those formed by
breaking and these can be seen to be either long or short diphthongs, with the short
diphthongs behaving like short vowels and long diphthongs like the long vowels when we
considerrhymes (for a discussion of this and whether these digraphs do actually represent
diphthongs compare Lass and Anderson 1978B3)5 This would indicate that instead of an
epenthetic schwa, or back vowel being formed we simply have a case of transitnad t
movements being perceived as schwa as with the modern English dialects which have this

phenomenon.
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This leads us to ask the question what the form of the /r/ was which initiated breaking. Once
again, Runge (1974:598) concludes that we mustbedealg wi t h a Obackd
[U]. However, turning to our description of bunched and tortqué/, as given by Alwan,
Narayamn and Haker above, it was adtthat in the production of bunched /r/ a low posterior
tongue position and secondary corttoin in the midpharyngeal region will automatically

be produced. The transition of the tongue from a front vowel to such a rhotic will produce the
breaking effect mentioned. We do not need to include the possibility] dfajving been
produced in this psition. Operstein (2010:36) concludes that it was this pharyngeal element
of tonguetip /r/ which produced this breaking, though, as has been shown, the low mid

tongueconcavitymay well also have produced this.

A further effect on vowels within thearlier Germanic languages that should be mentioned
here is monophthongisation. PG originally had three diphthongs, /iu/, /ai/ and /au/. The two
rising diphthongs /ai/ and /au/ were monophthongised to /e:/ and /o:/ in Old High German
when preceding /r/, ivand /h/ otherwise they became the diphthongs /ei/ and /ou/
respectively (cf. CasemandKufner 1972:126; Frey 19946-47; Hirt 1931:3940; Prokosch
2009:116117; Robinson 1992:235; Runge 197450 Speyer 2007:56; Voyles 1992:81,
205). Runge (1974:52)laims that this would have involved a lowering and backing of the
second element of the diphthong, again giving a pronunciatiod] ak[the cause. However,

once again looking at our diagramkigure13 we can see that the lowering could have been
caused by the posterior tongue concavity in much the same way as the mid vowels were

prevented from raising in Gothic.

Prokosch (2009:117) notes thaimlaut was blocked in Old High German if there was an
intervening consonant cluster of the form /hs/, /ht/, /ICw/. This block was extended in Upper
German dialects if an intervening cluster /IC/ or /rC/ were present. This would put the liquid
in coda positiorand would suggest that the frontness of the /i/ could not carry across the coda
rhotic onto the preceding vowel. Comparing the liquids to the other consonants we again find
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a link between them and /h/ and /w/. Although a bunched /r3/ has a raising airtheffthe

tongue in its production which may allow foruinlaut to occur, the retraction in the
pharyngeal region and the lowering of the tongue in the central region seems to have been the
reason this phenomenon was blocked in this posifioshould #so be noted that many
Upper German dialects later produced /r/ as a uvular rhotic, so the underlying back elements

in the production of the original rhotinay have already been perceptually dominant.

3.3 Summary of théeG/r/

From the above data we can conclude that the PG /r}/ adoptedPidmiould originally

have been a trilled alveolar [r], which may have had some bunching to account for early
Common Germanic processes. RG /z/ started to retract and bunch to form /r¥/ 6 wo u |l d
have | ed t o al/r/pbuescha meh amonirevhadnuheking iofottre anterior
tongue body and the concavity of the posterior tongue body would have become the features
of this spirant /r3/ with the tongue tip of /rY/ initially beimmshed forward towards the
incisors. As it is an unusual position to have two rhotics in such near proximity they
eventually merged into one (possibly trilledt) sound in the daughter languages with a

bunched allophone in coda position and an anteriamdan all other positions.

Maddieson (1984:789) shaved that whilst76% of languages in his database have a rhotic

only 19% of these have more than one rhotic. The most common places of articulation for

rhotics were alveolar (44.6%) and dental (38%bhwivular articulation only occurring in

0.9% of the languages which were restricted mainly to European prestige dialects. Of those
languages where there were two or more rhotics the most common combinations appear to be

a difference in manner of articuian (about 42%, the most likely combination being a trill [r]

and a tap/flap d), differences in plain rhotics versus those with a secondary articulation
account for about 33% of cases (the commonest
differences in place of articulation accounting for just 24% of cases with the commonest
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being between alveolar and retroflex. The case where [r] ahadcur in a phoneme

inventory as separate segments, though not impossible, would be extremely rare and does not
occur i n Maddi esonds dat a. Ladef oged and Ma d d
example of contrasting [r] an@][and | am aware that many Portuguese dialects also display

phonemic differences between [r] ang, fhese appear however to be very isolatesks.

| would suggest therefore that there is no need to speculate that this /r*/ had become the rare

uvular where it had been uncontroversially [r]RIE. The arrival of the pronunciation]|

though apparently appearing early in German, appears ®bean an affectation or speech
6defectd which gained currency in the courts o
of Western Continental Europe. Yiddish /r/ is uvular and there is evidence that this split from

German in the 1Bcentury, thoul a uvular ] may have been a later development in both

languages which were spoken in neighbouring communities (cf. Jacobs -A803:09). It

would have been a sound which could be easily adopted in languages which had a bunched /r/

as this articulatiomnas a back element in its contraction in the pharynx. If this is perceptually

a strong indicator of this sound then adoption of a uvular trill is obviously not too great a

change.

3.4 Rhotic vocalisations

The map aFigurel15 shows areas where vocalisations occur. The boundary of the Germanic
speaking area is shown in this map to indicate thatcalisation, at least within the area

shown is restried to Germanic speakers. Vocalisations outside the Germanic speaking area

are wusually considered individuali sms, as in

communication with Wyn Johnson).
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Figure 15

The map at Figure 16 shows realisations of /r/ throughout the European Germanic speaking

area, including neighbouring countries. It can be seen from this mapéhatare two main

! The sources for thehotic maps areAusems 1953:61, 63; Bakkes 2002:31; Barddal et al 1997:248; Barry
1981:48; Bergmann 1990:295, 297; Berns 2002:38; Bloemhoff 200B@&&kenoogen 1897:XXXVIIBritain
2002:5254; BrgnderNielsen 1951:114, 119, 124; Chapman 1962:63; Daan 1990:285, 287n0953:2, 17
Durrell & Davies 1990:75, 229; Garlén 1988:86, 101; Gohad al 1996:26465; Green 1990:250; Hakkarainen
1995:9091; Haugen 1976:73, 277; HeestermaasStroop 2002:4041; Heger 1975:137, 14PA5; Hutterer
2002:153, 155, 382; Jacobsen & ket 1961:XXVI, XXXI-XXXII; Johansson 1980; Klausmann et al 1994:134
135; Knop 1954:75, 11718; Kbnig & Auwera 2002:511; Kristoffersen 2000:24, 36; Ladefoged & Maddieson
1996:170171; Milroy 1981:66; Newton 1990:168; Niebaum & Macha 1999:73; Petterss@&nhl1®d9 193195,

200; Popkema 2006:634; Remmers 1997:103; Rollinson 1997:xix; Rowley 1990a:400; Rowley 1990b:423;
Runge 1974:36l0, 93, 95, 100; Russ 1990b:348; Russ 1990c:371; Schlobinski 1996:5; Schonfeld B#90:97
Siebenhaar 2002:§ 3; Sijs 2011:1386, 178; Sipma 1913:5, 14, 32; Spangenberg 1990:277; Speyer 2007:25;
Swanenberg & Swanenberg 2002:21, 30; Thrainsson et al 2012:45, 54; Trudgill 22803840, 5356; Upton

& Widdowson 1996:36B1; Viereck et al 2002:123, 120; Vigeland 1995:40, 4568139; Warrack 2000:9; Weel
1904:10, 39; Wells 1982:12, 303, 3323, 367370, 372, 374, 37880, 390, 418111, 431432, 446; Wiesinger
1990:453, 470, 47876, 478; Wik 202:72, 256Zehetner 1985:556, 60, 62, 66 5 ; tygis 2004: 8
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pronunciations outside of the Germanic speaking area [r] to the east, north and south and |

0] to the west (in France).

Th~r

1=z

w

EA ”%Ir y
-~ : r
R P |

~r R~B
\ B
/<i:5 R

@ @ N

Figure 16

In Figure 15 darker shading indicates areas where vocalisation is the norm, whereas lighter

shading indicates either that it is optional, though common, or it occurs regularly positionally
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dependant on ber factors. The two other areas in Southern Germany in parentheses show

areas where vocalisation is less common, but does occur. It should be added to the map above

that throughout the remaining Germanic uvulgsroducing area, vocalisations are very

common and usually result in a mid/low central+§ 0] or low back p ] vowel . Al so t
situation in Britain shown is rather conservative and now even areas of the South West and

Scotland demonstrate varying degrees ofriaticity.

All of the results of thesocalisations can be explained by the position of the tongue during
articulation of the rhotic. The most common result of a vocalisation is a mid to low central
vowel. The lower the vowel the greater the concavity of the vocalised rhotic, which would
indicate a more retracted tongue position. This occurs in areas which originallylhad [
(English areas), [r] (Frisian, Low German and Bavarian) and §] (Southern Scandinavia

and North-easternGermany). The reason for the concavity with alveolar rhotics deen
explained above. In the production of a uvular[U] the highest part of the tongue will be

the root, which is drawn downwards and backwards. The central part of the tongue will
therefore be lower accounting for the lowé} pronunciations whichwe encounter in these
areas. For thed] producing Franconian dialects we see that the underlying rhotic straddles an
alveolar [r] and a uvular([~ 0] producing areas. This may be an indication that formerly
there was just one quality for the coda /r/endn this has been vocalised showing possible
allophony between the two positions. A back quality would be present in the tongue position

for both bunched alveolarand uvulair so this needs no further explanation.

A further possible result of vocalisatis can be found in the Dutch speaking area where we
find [i ~ j] as the result in both the area south of Amsterdam and the area around Brussels.
These are not as easy to explain as the underlying rhotic in the Amsterdam area is(r ~
whereas that fand in Brussels is uvular. We have seen that bunching in coda [r] will result in

a high front area which would explain a possible vocalisation as a high front vowel, however
uvularr would not have this underlying bunching. If however we assume that tiaruv
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pronunciation is modern, which it certainly is in the area south of Amsterdam then we can
attribute the vocalisation to stem from [r] and ndt Jt should be noted that throughout the
Flemish speaking area the more common rhotic is alveolar (cfe@eb2014:40). The
majority language in the Brussels area is French with wulso here we can hypothesise
that the vocalisation came from Flemish [r] with4 0] being a later loan from French for

prevocalic /r/.

A final result of the vocalisationrpcess which we have not yet discussed is in areas where
the vocalisation results in lengthening of the previous vowel and the rhotic is completely
suppressed. This occurs in English examples following low vowels and in Swabian
vocalisations following all’owels when followed by a coronal consonant. Although they are

different processes the important underlying feature here is the moraicity of the former rhotic.

In the development of English vocalisations the concavity of the mid section of the tongue
meant that high vowels necessarily lowered in the transition to the following rhotic. &his [
being sonorous would have been moraic. This transitional lowering came to signal the
presence of the following rhotic and eventually completely dominated thearionaig slot
allocated to it when the coronal consonantal feature was lost. If the rhotic had a preceding
low vowel, the vowel would not have needed to lower in order to transition to the following
rhotic. The underlying tongue position of sounds, it waked above ifrigure13, are purely

by-pr oduct s in the articulation of the primary
therefore be all that iseeded to indicate its presence which would result in a longer
preceding vowel, so we are dealing witltase of phonological compensatdengthening

here.It will also be shown irChapter &hat coronals generally just contribute a mora in the
vocalisation process. If the retraction of the tongue is not as great then this sound will not

produce bunching and thus will behave more similarly to the other coronals.
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For the Swabian example weveaan underlying uvular pronunciation. If this is followed by
a noncoronal sound then the formation ofusularr involves a single movement of the
tongue In the transitions from a vowel to a uvulaio a coronal, however, it is necessary for
the tonguago move from the vowel to the uvular then anteriorly from this low back position,
thus increasing theffort involved In order to reduce this effort the underlying moraicity of
the rhotic is taken as the trigger for its presence and the consonanted gesyube dropped,

resulting in a lengthened vowel.

Some discussion needs to be made as to why some languages choose high front, some mid
central and some low back vowels as the underlying feature in vocalisation processes. This

can be explained as a ramg of the features of this sound.

If we consider a bunched /r/ as postulated herd’fdito be of the forngiven inFigure 17

(we shall return toansideratio of this feature diagram in section 12b&low):

t/
[CONS] [VOWEL]
FRONT MID BACK
[+high] -high] [+low]
-low
Figure 17

then for a correct production of this sound we have the following faithfulness constraints:

GEST(/r/-CONS)

/r/ has a consonantal gesture
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GEST(/r/-[i])

Ir/ has an underlyingly [+highback] gesture

GEesT(/r/-[0])

Ir! has an underlyingly-high, -low] gesture

and

GEST(/r/-[6 ] )

Irl has an underlyingly-low, +back] gesture

then without ranking of these features we get the PG situatitalle4:

Input: /1/ GEST(/t/-CONS) | GEST(/t/-[1]) : GEST(/t/-[2]) : GEST(/t/-[a])
(non-bunched) [r] *| *

i g | | ® | *

) T : e e :

[ R * e *

= bunched [r]

Table 4

If for individual dialectsthey areperceptuallyranked separately, then a ranking for /r/ as

present in the regions of thiéetherlands prior to it being vocalised to [i] could look like

Table5:

Input: /1/ GEST(/t/-CONS) | GEST(/1/-[1]) GEST(/1/-[2]) : GEST(/t/-[a])
(non-bunched) [r] | *

[i] ¥ : * : *

2] * i = : e

[a] %1 % '

< bunched [1] . .

[r] o] *

Table5
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We get the sameptimal result of a bunched [r] but there a different priority about which

featur es

of t he

/

r/ ar

e

of hi gher [

mportance.

would break lower order feature constraints so would be less optimal than a bunchieid [r].

would become more significant ama vocalisation has occurred.

If we consider the case for those dialects of German, Dutch or Danish, prior to their adoption

of uvular O ~ U] we may have had a ranking as follows wherdiJrdeems to have been so

lowly ranked that the uvular could leasily adopted, but as can be seehdhle6 a bunched

[r] still wins initially:

Input: /t/

GEST(/1/-CONS)

GEST(/r/-[a])

GEST(/1/-[2])

GEST(/t/-[i])

(non-bunched) [r]

*|

)

[i]

%1

*

=

[2]

%

*

=

[a]

%]

=

=

= bunched [1]

Table 6

There are a number of areas where rhotics in otukters necessarily undergo changes to

prevent them from vocalising. A rhotic consonant in a coda cluster is especially prone to

vocalisation especially if such a cluster results in a trimoraic syllahlsonorous consonant

in a coda cluster will usulgl be in coda position even when the cluster is followed by a

vowel, where the second element of the cluster may form the onset of this following syllable,

unless the cluster is composed of two sonorants where the second sonorous consonant is more

sonorousthan the first. Coda consonants are especially prone to leegediscussion in

Chapter 2 so a rhotic in this position will either vocalise or need to have a mechanism to

save it from being vocalised. The map shownFigure 18 demonstrates some of the

mechanisms Germanic languages have utilised to avoid coda vocalisations.
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(elision)

(rl>di) retroflexes |
{

. .
ARy g

epenthesis

"G (elision) epenthesis
L.

s

Figure 18

| shallonly give a brief explanationf each of the processas they prevent the process being

discussed here and so are only marginally relevant
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Epenthesis is very common in Dutch, German and Scots dialects. This results in a schwa
being inserted between the rhotic and the following eoast. By insertion of schwa it
places the rhotic in a prevocalic, thus stronger onset, position and will not undergo lenition

processes.

In Iceland and Norway we find strengthening of the rhotic to [d] in clusters involving a
following sonorant. This [d]being less sonousthan the following sound, will then force

the second element of the cluster to be syllabic, or to be part of the onset of a following
syllable if the cluster is followed by a vowel, and once again the [d] will form an onset of this

syllable or onset cluster and avoid lenition.

In nonsouthern Scandinavian dialects and in isolated northern British dialects we find a
lenition process whereby the rhotic merges with the following consonant and not with a
preceding vowel as is the case lwitocalisations. The resulting retroflexes indicate the

presence of an underlying rhotic.

Cases of complete elision occur in southern Norwegian, Frisian, Flemish and Swabian. A
complete elision may of course also be seen as a lenition, though lossowiksult in
vocalisations so does not need to be considered Geraplete elision occurs primarily in
coda clusters which would allow the second element of the cluster to be moraic, thus

avoiding trimoraic syllables.
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4 Laterals

Laterals, in contrasto rhotics, are more cohesive and thus simpler to define, though
traditional definitions of laterals have been pulled into question. The Oxford Concise
Dictionary of Linguistics defines them as fAart
bothsiks of the tongueodo (Matthews 1997:200). The

lateraliswhi ch means &ébelonging to the sideb6.

Phonetic research by Ladefoged and Maddieson (1996:182) however has found that there is
not always complete closure aloniget midline of the mouth and this can vary greatly
between languages and speakers. They found that the only defining feature of laterals was a

narrowing of the tongueds profile affecting bo

We see a parallel between lateralsl aatracted rhotics in that they are defined more by a
manipulation of the tongue shape than in the actual position of the tongue. Retracted rhotics
as seen above iChapter 5necessarily involve bunching, concavity and pharyngeal
retraction, whereasthe laterals involve a narrowing of the tongue, and we will see that

anatomically this in turn necessitates a displacement of the tongue.

The types of phonol ogi cal |[Hal tl,epiAdHand theyccanr d ed f r o
be palatalised, velarisatt pharyngealised. The comparative frequencies within the database

are as follows imable7 (taken from the summary in Walsh Dickey 1997:12):

Dental Dental/Alveolar | Alveolar Palato- Retroflex Palatal Velar
Alveolar
No secondary 40 222 257 13 38 28 5
articulation
Palatalised 5 7 8 0 0 0 0
Velarised 3 5 4 0 0 4 0
Pharyngealised 0 1 1 0 0 0 0
Total 48 235 27 13 38 32 5
Percentage of 7.5% 36.7% 42.1% 2.0% 5.9% 5.0% 0.8%
Laterals
Table 7



Within the Germanic speaking area we only find coronal laterals and it seems unlikely that
there were any neooronal laterals ifPIE so there is no need to hypothesise a phonological
non-coronal lateral as being present is.POnly the coronal laterals Wl therefore be

considered here.

When measuring the acoustics of American English, Olive, Greenwood and ColE388n (

cited in Wash Dickey 1997:5(51) noted that coronals generally have a low F1 locus and a

modest raising of F2, howew with coronal laterals both F1 and F2 are considerably lower

and these formants resemble more closely those found for [w]. The main difference between

[w] and the coronal laterals is that F3 is lower for [w] than for the laterals. It should be noted

thatthe foomamt s resembl e ¢(w]ll Foctomet wi bkdbetar secondar
and 6édarké /1 / (with secondary veweafordaskr ti cul at
/I than for clear/ll. Another difference between spectrographicregpntations of the two

sounds is that the formant structure is steadier for laterals than for [w] and this is also seen in

the discontinuity from a vowel to a following lateral as opposed to that between a vowel and

a following [w]. This discontinuity dae not occur in the transition from vowels to other

coronals and it indicates an abrupt change in the size of the resonating chambers when air is
allowed to pass by the sides of the tongue in the formation of a lateral. A low value for F2 is
indicative of adorsal tongue gesturaphaving a lower F2 than [I] but both having lower F2

values than the other coronals.

This dorsal gesture is in line with the explanation given by Ladefoged and Maddieson above

in that the narr owi n gcessdrily indamthat thermgas ef the tongueo f i | e
will be displaced, and is thus phonetically determined. The exact positioning of the
displacement seems however to be language specific and therefore of a phonological nature.
Recasens (1996:63) notes that witflomance languages althougf §lways involves a
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retraction of the tongue dorsum the retraction is not consistently towards the velum and may
be more towards the upper pharynx. It should also be noted for Bawahare it is argued

that a cleafl] appears in both onset and coda positions for those speakers that do not vocalise
that the displacement of the tongue occurs in the palatal region (this will be noted below in
4.5 when we encounter vocalisations of the ty@mz[s@q), cf. for example Niebaunand

Macha 1999:7F4).

4.1 Early Germanic laterals

Let us turn to the nature of the PG /I/. This lateral was an inherited soundPfEof. It

should k& noted thaPIE syllabic /I, as with the other syllabic consonants, became PG /ul/,

i.e. with a preepenthesised /u/, which may indicate an underlying velar pronunciation, at

least for syllabic /I/, at this early stage with a tendency to make the nucleus of these syllables

more sonorous, though as noted in sec8dnthat /u/ was epenthesised beforealsy | | abi ¢
consonant &/ lfithisdslawm iddicatign of the dorsal element of the syllabic /I/ then

this may also indicate a dorsal element with the syllabic rhotic and nasals. The various

daughter languages dealt with these syllabic consonantsd i f f er ent wdys with A
examphanfilmtaand Cel t i/ltiktoc/lit, aeithgr ohvghich would cause

us to speculate aripherentv e | ar i ty ,t hotu gl & & tlfidch/ddmdobg e d
an/dtwhi/msandin/Wwer e chaederddhr especti vely which may
stronger velar el emendtUniurs ytdila/dfoliowed bydrseoft han t he
the laryngeals inPIE (1/:5 K .5 R ) became /la/ in Latin and in Albaniaw,h e i @ t he

| at /t/ bad a possible reflex of /ul/ (as well as /il/, /il and /lu/), these syllsharals

became /al/ which again would not indicate any velarisation or indeed laryngealisation of the

lateral (cf. for example Mallory and Adams 20084 for a complete list ofPIE
correspondences). Germanic syllabic consonants followed by the laryngeals behaved like

those without laryngeals and uniformly epenthesised /u/ as mentioned. That they do not

behave differently in Germanic probably indicates that the laryngeals weraikysbe in the
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development of Germanic. The fact that /u/ was epenthesised before all the syllabic
sonorant s, including [/ n/, whi ch does not have
epenthesised vowel was more likely to be a neutral vowel than opedshg the following

consonant, and we should be wary of making conclusions from its choice.

There is some evidence from the early Germanic dialects thatl datha velar element.
This can be seen in breaking of vowels before /I/ in Old Norse andeE@itish and the
blocking of rumlaut in various Upper German dialects with an intervening coda liquid as
well as environmentally sensitive vocalisations of coda /I/ following back vowelsiddle

Dutch, all of which wll be discussed below.

The proces®f velarising codd, and often vocalising it, seems however to be a natural
process (as will be shown later 403) and so could have developed independently in the
various daughter languages. Evidence for a later process may be seen from a comphrison wit
Gothic liquids. Whereas Gothic /r/ may allow us to speculate a low element in its production
due to its lowering influence on preceding vowels, Gothic /I/ produced no such influences
with even the limited word list available for Crimean Gothic displayiogevidence of
velarisation, cf. Crimean Gothic words suchga#tz from PG gulp- compared wittkommen

from kuman, or alt from ald- with anofromh a nwhede vowels before the cotlaehave no
differently to those before other consonants (compare wtwdéis supplied in Grgnvik
1983:116). Based on the Gothic evidence and that of Middle Dutch it would seem an
unnatural progression if PG had an allophoxén coda position which was lost in Gothic,

so it s@ems to indicate that P@d not have a separateda allophone, but rather a positional

one based on neighbouring sounds, which would not necessarily be represented in written
texts. The naturalness of th&dcalisation process needs to be discussed but it is important

first to understand the compleature of the sound.
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4.2 The complex nature of laterals

Giles and Moll(1975)studied the American English production of /I/ in both pasid pre

vocalic positions. They noted that /I/ had no inherent lip rounding, but took on that of
neighboung vowds (ppR215223). In some coda clusters they noted that apex (coronal)

contact may not occur depending on the nature of the cluster, with homorganic clusters being

most likely tohave apex contact whereagnhomorganic clusterdisplayedvariable results.

They also noted that there was less movement of the tongugquadically than there was

prevocalically. They separate /I/ allophones into two groups, with-yastlic /I/ exhibiting

more posterior positions than prvecalic/lI/. Their description oftlear/l/ is such that it is
articulated with a fAlowering and flattening of
and ® mewhat rai sedo,/ Iwheireadedgdreibeddaak fAhaving
toward the velum and palate with lingual contacde either on the teethorallear r i dgeo
(p222). They noted that the two allophones should not be considered the same

physiologically.

Sproat and Fujimura (1993:291) nmidered laterals, whether clear dark, to have both

coronal and dorsal elementsdato thus be complex segments. For darker varieties of /I/, at

least within English varieties, there is a greater retraction and lowering of the tongue, also

maximal retraction and lowering occur earlifar darker varietieshan for cleagr varieties.

They state that vocalic gestures have a strong affinity with syllable nuclei whereas
consonantal ones have an affinity with the margins, therefore in coda position the vocalic

dorsal gesture will occur closer to the nucleus than the consonantal corongd.gesisities

in with the part of Vennemannés Coda Law (Ver
syll able coda is the more preferred ... t he | ¢
this, if we consider laterals to be complex sounds with boths(mwantal) coronal and

(vocalic) dorsal elements, then of the two the dorsal elements, i.e. those with weaker
consonantal strength, would be preferred in coda position.
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They stowed thea mount of o6darknessd of the yme/ correl
Their conclusion for the two allophones was (Sproat and Fujimura 1993:302):
ia. Dark /1/s have a greater rddhtr/lsmcti on and
b. In light /I/s [Tip Extremum] precedes [Mid Lowering Extremum], in dark /I/s [Mid
Lowering Extremum] precedes [Tip Extremum].
c. For preboundary /I/s, the duration of the gseundary rime is a good predictor of
the quality of /Il as measured by various articulatory (and acoustic) factors: /l/s in

shorter rimes are lighterthan/Ismhger r i mes. O

Alwan, Narayanan and Haker (1996a) again studied the allophonic variation in (American)
English. They noted great variability between subjieteduction of laterals with clear and
dark/vocalised varieties being either apical or laminalo Tnepresentations of their MRI
scans are demonstrated belowTiable 8 showing examples ofhé varieties encountered

(p1067):

Clear Dark

Apical

Laminal

Table 8
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For both apical and laminal dark /I/ there is retraction of the tongue, being more velar in
nature for apical productions and more pharyngeal for laminal productions. The amount of
laminality as opposed to apicality produced by the individual seems tove th speaker
preference and does not have a marked acoustic effect. They noted that though the tongue
body shape foclearand dark varieties was similar for individual speakers, the positioning of
the tongue in the velar or pharyngeal area varied. Taie differencethey foundbetween

clear and dark /I/ wathat there is a somewhat greater area in the palatal region immediately
behind the alveolar contact for dark /I/ than for the clear variety, and the second biggest
difference was a decrease in aretha uvular/uppepharyngeal and/or the lowpharyngeal

for dark varieties when compared wileaer /I/ (p1072).

Walsh Dickey (1997:40) indicates that sounds allowed in coda position are usually more
restricted than those which appear in onset posiiide find a parallel with this in languages

where codd simplifies, as when this sound is vocalised.

4.3 Lateral vocalisation as a natural process

In a study by Johnson and Britain (2002) they noted the naturalness of having a dark /I/ in
coda positio and the ultimate vocalisation of this sound. Basing their evidence on the studies
by Sproat and Fujimura they note again (pl4) that the vocalic gesture of laterals appears
closer to the nucleus than the consonantal gestures. An onset /I/ will thusshagsbnantal
element appear before the vocalic one, whereas this will be reversed fdli.caddas been

noted inChapter 3that coda position is a somewhat weak position for consonants so the

consonantal coronal gesture of this /I/ will also be weak, or weakened.

They show (p15) that in child language acquisiflbbased on a study by Smith 1978rk /I/
tends to be repladewith [w] or [u] even when there is no vocalisation in the adult dialect
being acquired. Using the constraint:
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CAE

Conserve articulatory effort

(from Gess 2001 based on Jun 1295) they give (p18) an exampleproduced imable9,

from child language acquisitonfoaee | vy producti on of oOtabl eb

Input: /tebl/ CAE FAITH|cogr;

tebl *1

= bebu *
Table 9

We shall return to this constraint later in @malysis of vocalisations i@hapter 13

They note that at stage 9 (2 years-188 days) there is a mixture of vocalised and coronal
contact, so no strict ranking between the two constraints Aiiti fzor, finally wins if the

child does indeed successfully produce coronal contads iproduction of coda /I/. For
historical vocalisation processes this procedure would be reversed with CAE finally emerging

as successful.

Although their data indicatihe naturalness of the vocalisation procésasir finding that the

result of a vocadation being somewhere in the region of [u] is based largely on English data
and we shall see below that this is not always the case, but is language specific depending on
the exact nature of the tongue position. As sachonstaint ranking as given ale would

need to contain further information about the shape of the tongue.
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4.4 Lateral effects on vowels

If we bear these natural trends in mind, we can now return to early Germanic processes
involving laterals with a better understanding of why spobcesses took place. The first

such process we shall consider hereTable 6breaki
2 on page33 (repeated here for ease of reference) thafiguéd vowels in Old Norse and

Old English often underwent breaking, i.e. diphthongisation (or arguably backing).

West Saxon Kentish Mercian Northumbrian
a— ea _ 1C1C,h _ 1C,1C,h _1C (0
e — eo _ rC,(Ih),h _ 1C,(Ih,1f),h _ rC (1) _ rC,(1D)
1— 10 _ 1rC,(lh),h _ 1C,h L _1C
Table 10

A similar process of breaking occurred in the Middle English period before coda /I/ such that

/a ~ aE/ and /o ~ o0oE/ Y [ au(tf Femedl994:30)We when f o
have the example for the wongdfaldtodaldvith[ssher e OI d
This breaking was lost in the later Old English period and welhkgdth lengthening to

[ a'E] . This was raised odCEl ig¢ MinddldarEmgl itshre p

English period became diphthongised @l{] before becoming modern English f].

It has been noted that in Modern English dialects there is a similar process of
diphthongisation before coda /I/ such thik /hdi may be pronounced ¢hpadad well /wul/ is

[wu B (cf. Wells 1982:121). Similaphenomena have been noted for Urban Scottish English
(Wells 1982:412), Devon English (where the transitional vowel is rounded) (Marten
1974:10), Newfoundland and Labrador English (where the mainly monophthongal GOAT
vowel [O~ o] is diphthongal§ & A §ibefore codal/) (Clarke 2010:34), Southern American
English (where a possible pronunciationfeél is [fiol ~ fijol] and rule is [ruol ~ ruwnol])

(Wells 1982:487).
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Gick and Wilson (2001:273) cite a previous study by McCarthy (1991) where he suggests
thatthis is a result of a sonority clash such that a glide and liquid ads® on the sonority
scale sothat the liquid cannot be syllabified with the previous diphthong resulting in the

epenthesised schwa.

They also point to a study by Lavoie and C¢h899) in which they argue that the duration
of syllables wih an excrescent schwa resembileat of syllables with a similar moraic

structure which do not have excrescent schwa.

They argue however that the case for a trimoraic syllable rhyme would indicate greater
length, and their own measurements have indicated that this is not the case. Rhymes of the
form /-ald/, fajd/ and /ajl/ in American English each have similar durations, eveanghdhe

form /-ajl/ has a perceived epenthetic schwa. They argue instead that this excrescent schwa is
purely an incidental acoustic result caused by a transition from the vowel to the consonant

which arises fronthe tongue moving through what they ternbas c s wa c e 6 .

This latterdescriptionappears to be a powerful argument for the previous cases of breaking
in Old and Middle English. The only diphthongs present in Old English were those which
were the result of breaking and we find both short and thplgthongs with indications that

the short diphthongs were no longer than the short vowels. It appears that at the early scribal
stage of Old English they perceived this excrescent schwa which appeared before the various
6backd conson anratesquadity to the pulie wayvelsa Laterenposing onto the
Middle English period, this vowel plus excrescent schwa was no longer perceived as having a
separate quality to the pure vowels and it was no longer indicated in writing. It does not

necessarily meathat the process disappeared.

It should be noted that within the various dialects of Old English we find the greatest degree
of breaking before codé to have occurred in the South (West Saxon and Kentish) with a
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lesser degree in Mercian aihbrthumbrian. This would indicate, as indeed is also the case
today, that there was a back /I/, so a velarisgdpfesent in coda position in the South of

England, whereas this was not present, or at least only marginally so, in the North.

A similar diphthongal pronunciation of vowels before catlacan be found in the Zaansch

dialect of Dutch around the town of Zaandorpen givskgy 6 s ¢ h o oVgldo 6 sakni dn 6
(Boekenoogen 1897:XL). Also in the mixed dialect of Stellingwerfs we find a diphthongal

qualt y of [/ oEB/I|l bewwbeer ft£oldhowed gbhgpughathisomayben al , gi

vocalised in the far west to [ou] as in standard Dutch (Bloemhoff 2002:34).

In the Mercian dialect of Old English we find that whereas in other Old English dialergs th

was a retraction adein open syllables (cf. Dresher 1985:62 where /I/ is counted as a back

consonany, we find in the Vespasian Psalter that there is fronting of this vowel and it appears

ase andee (for the equivalent valuem anda respectivelyelsewhere). The one exception to

this fronting was in the position before a lateral where we dif@ampbell 1959:63). It is

uncertain whether the fronting occurred before the backing and then the back quality of the /I/

affected the preceding vowel orceiv e r s a but it indicates the O6b

position.

This situation also occurred in Old Frisian. We find thasually became but remained in
the position before _ hC; _ IC and partly ___ rC. Note in these situations the a@nl i/
would necessarily be in coda positioBufmmins 1881:13Prokosch 2009:116, Robinson

1992:191).

In Old Saxon {umlaut would normally influence earlier /a/ to beconeg [This change,
however, did not take place in the position _ hC (where C toranal) and also
sporadicallynot in the position ___ rC, __ IC, i.e. when a liquid is in coda position. A
blocking of rumlaut in these positions also occurred in Upper German dialects such that we
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get a contrast between Franconiatitit 6 h o | d s dgimlautvdid eacug, but Upper German
haltit without umlaut (Prokosch 2009:117Yhis situation may also indicate a back

articulation for the Old Saxon /I/.

There are a number of other processes involving the interaction between vowels and laterals
in the hitory of the Germanic langgas which deserve a mention and are listed hefow
change to a preonsonantal vowel is often the cue to the perception that the following

consonant is present, so for completeness all such changes will be presented

In the clange from Old Norse to modern Icelandic and early modern Fanomsels were

lengthened in the position ___ IC where C was labial or back, and sporadically also before /Is/
(Chapman 1962:74, 119, GordandTaylor 1956:276, 319, Thrainsson et al 2012:39&)te

that in these cases /I/ is necessarily in coda position, being of higher sonority than all other
consonants apart from /j/ and /w/, but /j/ would not trigger any changes and Germanic /w/ had

changed to /v/ with lower sonority in Old Norse. We thusehbcelandic examples such as

hal fr YhaB&Bmr Yoh8rmokifmgl)k sfpdompdked. Faroese
represents these vowels with an acuteent to indicate that thayereformerly long, but has

since shortened vowels in this position, though they retain the quality of the longer vowel.
Someorthographicexampledfrom Faroeséncludeu | f r Yo wialfvbowbrk &p dop lke 6 ;

sjalfr oOYsesljfs8d.vur

In regions of Norway in Setesdahd Inner Telemark we find similar lengthening with an

extension to vowels in the position ___ Id as well as those medtiaimove. Some examples

includes j a l/djav/andf ol k f ¥wk ~ f oEk/. Note in these exa
elided. The dipthongal quality of /fowk/ is due to changes in the quality of the long vowels

in general and not because of the elided /I/ (Chapman 1962:74).
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There was lengthening of vowels in the position before sonorants followed by a homorganic
consonant in the dewmdment of both Danish (before 1300) and Swedish (before 1350).
Again, the sonorant would, in this position, have formed a coda of the same syllable as the
lengthened vowel (Gordoand Taylor 1956:322323). In these cases the reflex of older /a/
became moda [0 ~ O~ o] (writtend) (Pettersen 1996:131). This is also the case in Skane

Swedish where it is extended to other homogeneous clusters (Bradtidlsan 1932:12).

We find e undergoing one of two processes in Old West Frisian in the position IC where

C was {d, k, n, r}. It could either raise (givifgld from earlierheld6 f avour 6) or coul

lengthened tdJ This lengthened vowel was subsequently diphthongised givieg d Y f U1l d
Y fi[falEd d] O6éi eéédd, Yabd derl a e¥ (Bregaer G00St175).

Further to this we also find lengthened t@ in the position ___Id (Knop 1954:3).

In the Frisian dialect of West Terschelling we find sporadic lengthening in the position ___|
such that® becomes'CE |hql [N"CEI ] 0 h e a théning iF dihiersisellireitedgto vowels

in open syllable position (Knop 1954:29).

The Dutch dialect of Schouwdbduiveland often underwent lengthening of West Germanic
/el Y [PE] and especially in the enwhikonment

for the cognate o6well &8 (De Vin 1953:6).

Lengthening of vowels before /I/ when followed by a coronal is also evident in Ripuarian
dialects of German, although the loss of the coronal in this environment hides the process to
some extent, sowe galte Y * ahl t e 661 db6l € Newt on 1990: 156) .
undergone lengthening before liquids and nasals in Franconian dialects and have

subsequently participated in later tonal changes of long vowels (Newton 1990:153).
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A possible explanation for Igthening of vowels before sonorants follows from a reanalysis

of the timing of the sonorants, where the vocalic element precedes the consonantal element
(cf. Sproat and Fujimura 1993). Although Gick and Wilson (2001:273) argue wHigpie
excrescent duwa that they do not contribute to syllable length, they are nevertheless
perceived as being present. If a new generation of speakers perceive the transition between a
vowel and a following sonorant, or the dorsal element preceding the consonantal dlie (for

in this case), as being present and not just as a result of excrescence it could then be

reanalysed as moraic and contribute to lengthening of the preceding vowel.

Contrary to tendencies mentioned thus far involving lengthenings we also find the opposite

tendency in many modern English dialects where long vowels are shortened befefié coda

with resulting neutralisaticebso) Bjee-edtedis find n
to /ee/ and@E- & -u'E/ to [ o(:)/ before coda [/1/ in Lor
1982:298, 31317). It should be pointed out that this kind of shortening occurs primarily in

dialects wheredis often vocalised. A reas for this shortening would seem therefore to be

avoidance of superheavy syllables. When /I/ has been completely vocalised its timing slot

will thus be filled by a vowel and she soundvill necessarily be moraic, whereas it may be

clased as less moragr norrmoraic whilst it is still consonantal.

As has been suggested, there is a back element of coda /Il in many Germanic dialects. A
number of examples of changes in vowels in the position before a following /I/ which would

indicate the back nature dfi$ sound are discussed below.

Backing of vowels is common in many modern English dialects before a coda /I/. In East
Anglia we find (' ¥~ 4 in this position (Wells 1982:340). Wells notes that this is more
common amongst younger speakers, whiclogichl as East Anglia is traditionally an area
with no difference betweedearand dark /I/, the difference being mainly made by younger
speakers.
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There is a split of the vowel /| UE/ &+w], London |
with the possibility of reduction of rounding, however this is not the case before-itfoda

where the vowel remai B8 [gu'E]i ngr [laEd rodmrgend owis
own variety of English, personal correspondence with Wyn Johnson and Wells 1982:312

317). Thisspl it of /JUu'E/l is also prtebisiEM] nwiNewe &% al
tooli s Wt uw'HE] , with the possibility of wvocali sa
(Wells 1982:609610). In both dialects we find widespread neutralisations of vowelsis

positions, though differing from one another (compare Gordon et al 2004:33, giving New

Zealand mergers of the vowels in DREBSAP; LOT-GOAL-STRUT; KIT-FOOT-
THOUGHT-GOOSE, with the mergers as given above for London English). Newfoundland
andLabradr Engl i sh also share this split where [/ ul
coda/l/ (Clarke 2010:35). Also note that in Southe3tate American English there is the

possibility of a merger ofdf and /i/ before a coda /Il so that words suchpilismay be

identical withpeelwhich is comparable with mergers in Northern @althwesternstates

where /u/ andd@ merge in this position makinfyll and fool homophonous (Wolfranand

Schilling-Estes 1998:71).

Belfast English often produceé as fi] before coddl/( Milroy 1981:69). It should be noted

that this is the only area of Irish English where /I/ has generally a darker quality.

We find backing in the SoleY g @fwordssuemaballi al ect o

andbelt), '/ Yy(irf milk andstill), /6/ & (if cold androll) (Wells 1982:617).
Australian English also exhibits retraction of vowels and diphthongs before/IEtoda
especially with the diphthongA/&which is produced asJfin this position ¢oal [KO §)

(Wells 1982:598).
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Southern State American English is noted for having backer qualities for the vowlels in
gull andtool than in words which do not end in cellasuch asdot, gutandtoot (Wells

1982:550).

Backing of vowels before coda /I/ is not limitedko Engl i sh varieties. We f
has the allophoned['E] b e f-/8 inethe Zamnseh dialect of Dutch (Boekenoogen

1897:XIl). This becomesCE ] i n the di-®Dlivelantd giving exd@nplasoddl w e n

6 alblefé h adles®n e ¢ k 6are GermarHals), vble6t o f &fleféoc ad fd ( De Vi n
1953:5). The epenthetei N t hese cases is a | ater devel opme
would have originally had a geminate /I/, meaning that for all of these cases the change
occurredwith /I/ in coda positionIn the Dutch of Bruges and Ghent we find /e/ becomes [

0] and /a/ become&Jin the environment ___|, the latter indicating not only baglnt also

rounding (Caljon 200@-9).

In Eastern Afrikaans we find a lowering af to [ae] which seems to be progressing towards

[a] in the environment before [k, X, r, 1] in words sucmakd n e avégd g o merl@d,wo r k 0
andvel6 s kind (Ponelis 1993: 67) .lowardng df thauwvgwel, It hi s wou
would suggesthe overriding tendency is one of backing, which would make sense given the

back nature of [k] and [x] and the ligfls as has been discussed previausly

We find a similar process in Old Saxon whare al can be fand sporadically foer, el
(Prokosch 2009:117)We also findPG /a/ changed sporadically @ in Old Saxon in the

environment ___ Id (Holthausen 1900:28).

For each of these cases we can hypothesise that the /I/ has a back, so vetarised
pharyngealisg, quality in coda position,di This is certainly the case for the English

varieties where we encounter backing, Afrikaans English (cf. Wells 1982:609) and Dutch (cf.
Collins and Mees 2003:197). Although modern Low German dialects have a clear & in thi
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position, this may be under influence from High German dialects, so the case of Old Saxon

could also be explained by hypothesising a dark coda /l/.

An apparently opposite trend is where raising of a vowel occurs.

An original e was raised td in Old West Frisian in the position _ rC and ___IC (so before
coda liquids when followed by a consonant) givinge r t ha %t wi b éhaed nde oY,

hildé6 f avolie lod O's Isike Walb d a Wdpwiwied 6 ( Bremmer 2009: 11!

Zurich German formerly raised /a6 /u/ and /a/ to/ in the position before nasals and
liquids, although this is dying out due to pressure from standard varieties (Weber 1948:66

67). /o/ is also raised to [u] before /I/ in the Austrian dialect of Styria (Wiesinger 1990:471).

This opposg trend would indicate a high front value, so a clear /I/. This is certainly the case
in Austria and although the /I/ is now relatively dark in quality iestVFrisianit may have
been clearer previously and have undergone the natural darkeninghadtla positiorat a

later stage

We find (@mdnHpiongithlge West Terschelling dialect
_I)suchl/edb e a b[adetwugh this feature is not present in East Terschelling (Knop

1954:15).

In the Middle Dutch priod wealsofind sporadic rounding of earlied £/ t o /T E/ i n t he
of labials and liquids givingueseand modern Dutclneusd g i a n luefienwith thodern

Dutchleunen6 | e an 6 ( c o Reseandlehre@ewithnuaraunded vowels) (Goossens

197451). This process has continued sporadically into the modern period especially in the
environment ¢ I(C)$ where gis labial, givingspul ~ spebb g a mwilp ~ welp6 wh el p 6

etc. (Meer 1927:48). We find a similar sporadic rounding of /e/ to /g/ in saxtiern High
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German in the environment before /i) &nd labials, such that earlibelle, for example,

becomesHélle 6 h el | 6 4(88)r Tdig pracesP can also be found in North Bavarian

dialects where /i, @y are produced asyy R, 1] inthepostiontbefaree/ll (Rowley

1990b:422). This rounding is also underlyingly evident in th@abalising parts of East

Bavarian where a word suchadld 6 wi | dé i s prodstehlendt ass{ &aglEd] i s
produced asAl i En] wi t h bsequentvbcaligation (Wdesirsger 1990:463). There

is a transitional zone between Swabian and Bavarian dialects where the diminutiveesuffix

is produced as [T1l] around Augsburg whilst fur

find [U] (Wiesinger1990:484).

Rounding is a little difficult to explain as it does not appear to be underlyingly present in
other Germanic articulations of coda /I/ or indeed a necessary consequence of the articulation
SO appears to be language specific. It should be ruever that whereas alveolar /s/ in
German is produced without lip rounding, postalvealadées have accompanying rounding

(cf. Hakkarainen 1995:79). Niebaum and Macha (1999:72) describe coda /I/ in Bavarian as
[A but indicate that it may aldme accanpanied with lip rounding in some dialects. This may
indicate a similar development t@ {vhere the retraction of the tongue from an alveolar [I] is

reinforced with rounding.

Although there are a number of different changes that vowels can undergodoefafié we

can see that most share common features. In the cases of breaking mentiofiad the

vowel is diphthongised during the transitional period from the vowel to the following /I/. We
may say that the fluence of the /I/ only partlyféects he previous vowel. This transitional
vowel is often perceived as a central vowel when the vowel in question is a front vowel, but

may appear as a raised offglide for back vowels.
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Where we get backing or raising of vowels before et/dae can say thathe influence of
the /I /J fully affects the previous vowel . The

rather complete. This is demonstratedrigure19 below.

Vv | A%
I | I
transitional influence complete influence
(breaking) (backing/raising)
Figure 19

Due to the complex nature of laterals, having both coronal and dorsal gestures, when the

dorsal gesture precedes the coronal one, as has been shown to be the case for coda laterals
thereisnecesar i |y a 6cl ashd between the dorsal gest
The period of transitionality between the vowel and the /I/ will differ depending on the dialect

as can be seen in theaemples given above

4.5 Lateral vocalisations

Let us turn now to the situation to be found ie tmodern Germanic dialectBigure 20

shows the pronunciation df in the various areas. Alternative pronunciations are shown with

a tilde whereas onsebda allophones are shown with a forward fash

2 Sources foFigure20 are Barnes 1998:20, Bloemhoff 2002:30, Booij 1995:8, BrgrNistsen 1951:118, 124,
De Vin 1953:16, Eijkman 1955:97, Graddol et al 1996:268, Gussenhoven &acobs 1998:55, 165, Harbert
2007:56, Knop 1954:77, Kdnig and Auwera 2002:535, Kristoffersen 2000:25, Orton et al 1978, Pettersson
1996:199, Popkema 2006:63, Rowley 1990b:423, Russ 1990b:348, 1998¢RB37Bipma 1913:15, Viereck et al
200216, 141, Vigeland 1995:39, 12P3, 141, Warrack 2000:9, Wells 1982:43, 80, 341;370D, 374, 390, 411
412, 431, 446, Wiesinger 1990:467, Wiik 2002:72
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Figure 21

The previousFigure 21 shows where vocalisations have occurred, either historically or

currently, in the Germanic speaking area and neighbouring codntries

3 Sources foFigure21 are Ausems 1953:45, Bakkes 2002:69, 87, Barnes 1998:15, Berns 2082247
Bloemhoff 2002:34, Bossard 1962:15, 23, Britain 2005598De Vin 1953:5, 7, Dictionary of the Scots
Language, Freeborn 1998:3372, Garlén 1988:8@rant in Warrack 2000:20, Haas 1983:1111113, Johnson
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It should be noted from this map that the resulvadfalisations in Bavarian and some other
parts of Germany is a high front vowel, with or without some rounding. From an articulatory
perspective this can be explained by the narrowing of the tongue necessitating a displacement
of the tongue body. This digzement usually occurs in the velar or pharyngeal area for
English, as demonstrated by Alwan, Narayanan and Haker (1996a) and shbabieB in
section4.2 above ad the various studies demonstrated in Johnson and Britain (2002). These
studies have however concentrated on English and French examples. Similar back
vocalisations can be found in Portuguese (Williams 1962:30, 38968990), Gascon
(Coffman 2013:11)and the Slavic languages Baltic Slavish, Sorbian, Kashubian, Polish,

Slovene, Croatian and ®éan (Rehder 1998).

Displacement of the tongue towards the velummse® be an unmarked defauls, ihoccurs
in far more languages. Most German dialects, thougve a clear /I/ in all positions. An
underlying vocalic element of a clear /I/ is a high front vowel. This can be seen from child
language acquisition, where gliding of liquids results in onset /I/, so clear /I/, becoming [j]
(Johnson and Britain 2005). We also find this in the development of Latin consonant
clusters with /I/ into Italian, such that:

Latin > Italian

oc(Wlusbeyed > occhio

fib(u)lad buc k| ex fibbia

*duplusé doub | eb doppio

tegwlaé b a ki n g p atagghia

(from Vennemann 188:46).

and Britain 2002:137, Knop 1954:3, Kdnig and Auwera 2002:73, Niebaum and Macha 19%8;Beenen and
Jongkind 2000:18992, 194, Rollinson 1997:xix, Schonfeld 1990:410®, Siebenhaar 2002:83,54011:142,
Sipma 1913:5, 23, Trudgill 1990:48, 6366, Viereck et al 2002:10001, Weel 1904:13, 25, Wiesinger
1990:473474, Zehetner 1985:556, 60, 62, 6465
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We can conclude from this that the displacement of the tongue is a necessary phonetic
condition of the production of laterals, but where exactly the displacement occurs is language

specific and thus phonologically determined.

A number of studiedhave looked at where /I/ vocalisations most frequently occur. For

vocalisation of syllabic /I/ in English Johnson and Britain (2002:25) based their ranking on

works by C6té (2000), Anttila (1997) and Nagy and Reynolds (1997) and had a hierarchy of:
*GLOTTAL-I, *LABIAL -l >> *DORSAL-| >> *CORONAL-I

i.e. syllabic /I/ is more likely to vocalise after a glottal or labial than after a dorsal and it is

more likely to vocalise after a dorsal than after a coronal.

They added the constrainAifHcor) proposing the variable ranking as:

FAITH corj(* GLOTTAL-I, *LABIAL -| >> *DORSAL-| >> *CORONAL-I)
such that if vocalisation occurs after coronals then it will also occur after dorsals, labials and
glottals, whereas a vocalisation of a dorsal will not guae a vocalisation after a coronal,

but /I/ would also vocalise after labials and glottals.

They found that preocalic /I/ is likely to be treated as an onset, even across word

boundaries, although there is the possibility of vocalising coda /I/ ewevoifvel follows.

A study by Hardcastle and Barry (1989) of Southern British English found the following

percentages of vocalisation of coda /I/ clusters (p14):

@ /Il before vocalised not vocalised
velar 67% 33%
palatealveolar 41% 59%
alveola 16% 84%
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(b) NIl after vocalised not vocalised
front V 38% 62%

back V 28% 52%

They also found that /I/ usually had only partial closure before sibilants which they attributed
to anticipation of the following grooved tongue configuration (pT%at /I/ vocalised more

readily before velars, they attributed to-aiculatory effects (p16). Dark /I/ in this position
involves both a tongue tip gesture and a tongue body gesture, the tongue body is also used in
the production of velars. They explad the greater frequency of vocalisation after front
vowels as resulting from perceptual factors, with the velar componedgtawifrasting more

clearly with front vowels than with back ones and thus the alveolar contact is less important

as a perceptli@ue to the presence of /I/.

Hags9 83 N2 IBrovides twol/lhoealaircdt ecshdiolfi Get mador
Swi ss Ger man st[ya]-laendvachaal iseatoinan & otro Be[i}\/-|-arian st

as shown below:

Hierarchical /I/ wcalisations based in German dialects efu}/form.

a Iy [u]—/ V__ C (Swiss, Lausitz) (where this often also depends on the quality of the
previous V or the value of the following C, with a preceding back V being a favoured
position for vocalisatins especially following an [0]Vocalisations especially occur
preceding coronals and of these especially before [d] and [t]. Note that this contradicts the
findings for English mentioned above by Hardcastle and Barry.)

b) /'Y [u}/ V__## (Swiss, Thingian)

o) I/ '¥ [uf(Swiss, Lausitz)

d) |/W [}/ V__V (Swiss)

e) 1Y [/ V___V (Swiss, Trandyanian)

fy 1Y [ul-/ ##(C)_V (Zips but they note that here there are Slavic influences).
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Hi erarchi cal {1 vo[j]dypeivcmaimaiionsns for Ger man

a I/ Y [i] ’LP‘/_{C[VELAR]; Hi#}
b) I/'Y [i] %|-a_## (where this occurs especially after labials and OHG h/hh, less often after
[kx] and least often afted] ~ 0 0] )

o /'Y [i] A—V_V (which is very limited and does not leag very wide regional spread.

Note that there are no geminate /ll/ in Bavarian as there are in Swiss German.)

Finally, Figure 22 taken from Niebaum and Macha (198%74) more clearly shows the

variety of vocalisations as they occur in Bavarian:

PLAUEN iV,

Verbreitungsgebiete
i1 der mittelbairischen
{ Liquiden-Vokalisierung

5!

A Zentralmittelbairisch
B Westmittelbairisch
C ostmittelbairisch

D SudmittelbairischesRand- |

E Mittetbairische Relikige-
: Raliiipes

Nordbairi: . Sidost- |
F bﬂirhdl: Iﬂ‘ﬂ‘;f !
G sudwestbairische Mp:n'.;

H sidbairische Sprochinsel~

@ r= Vokalisierung

@ 1~ Palatalisierung

: 2 CD 1- Vokalisierung
Y

LR ol

Tt
ARIAZE!

Figure 22

where:

wild stellt  Feld alt Holz  Schuld
‘wild” ‘puts® “‘field” ‘old®  ‘wood® ‘guilt’

A 1:/e1 el £l o1 ol ul
B ui ol ol o1 ol ui
C v e a1 oi ul
D 1: e £ a1 ol ul
E yi o e a1 oi ul
F VA ol A oA uf/oA  uk
G il el el ol el vl
H i el al al/au ul ol
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5 Nasals

Whereas oral consonants are produced by air escaping through the mouth, in the production
of nasals the velum is lowered such that air may flow through the nasal cavity. The degree of
lowering is noncontrastive, so there is no language which has fricatagals (although it

should be noted that some languages have nasalised fricatives, though here the fricative refers
to the stricture in the mouth and not of the velum lowering) (cf. Ladefagdd/addieson
1996:103). A few Austronesian and Indonesian leggs have been analysed with degrees

of nasality based on whether a nasal will trigger nasalisation of a following vowel. In the
Indonesian examples this is a result of a former nasal + stop element having historically lost
the stop, but retained the noasality of the following vowel. Catford (1977:1-390)
interprets the situation for Acehnese (a MalBaynesian language spoken in Sumatra) as
having o6lightlyéd and O6heavilyd nasal consonant
due to the camol of when the velum is lowered as opposed to the amount of lowering

involved.

Whereas with oral consonants air flows through the mouth and resonances from the oral

cavities both anterior and posterior of the closure will form their formants, as the air flows

through the nose with nasals the oral cavity forms a side chamber. Aoneeed closure in

the mouth and a lower tongue position will produce a greater cavity. This side chamber

produces a spectral zero with greater cavity areas producing lower zeros than smaller cavities
(Ladefogedand Maddieson 1996:116). Spectrograms of tmsherefore characteristically

have a very low first formant centred at about 250Hz and they generally also have a large

region of no energy before the second formant ranigéetgeenl500Hz for [m] and 3700Hz

for [ A (Ladef oged 1lbterec@gfised from thdirenteractionavithp er hap s

a preceding vowel.
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The following Figure 23 (taken from Ladefoged 1993:201) shows spectrograms foe thre
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will be seen from the following chapters on labials, dorsals and coronals that F2 mirrors the

results for oral stops so shows more the positional effect oroiliel vhowever F1 seems to

show more effect of the nasality (to a lower vowel in this case).

If we look at the frequency of nasals in world languages we get the following resultth&om

UPSID databaséMaddieson 1984:60):

Simple Plain Voiced Nasal Other Nasals Total Percent
Dental/Alveolar 316 40 356 96.8%
Bilabial 299 47 346 94.3%
Velar 167 23 190 52.7%
Palatal 107 11 108 33.8%
Retroflex 20 1 21 0.06%
Palato-alveolar 17 0 17 0.05%
Labial-velar 6 1 7 0.02%
Labio-dental 1 0 1 0.003%
Dental-palatal 1 0 1 0.003%

Table 11
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Only 3.2% of the languages in the database have no nasal and a further 2.2% have only one
nasal, with a significant majority having at least two nasals. The colufabile 11 labelled

6ot her nasal sé6 includes voiceless nasals and t

Vowels can also be categorised with nasality. In a very few languages the amount of nasality

on a vowel may differ. French, for examplésplays a difference in nasality between such

words ashonneté capé where the vowel is classed as or
towards the end of the vowelpnnette6 young nuné where although we
there is slightly more nasality #ss influenced by both a preceding and following nasal and
nonétreénemt i t yd whi ch i s dcf. Laddfoged and dMaddiésons ed v ow

1996:298)

Articulatorily Hajek (1997:125127), citing Hombert (1987:274), explains that the lower the

vowel being produced the greater the amount of velum loweiiig thus get more nasal
6seepagebd for | ower vowel s regardless of whet
following Figure 24 shows the production of the three vowels /i/, /u/ and /a/ @hdreas it

can be seen that there is complete velar closure for the two high vowels, the velum is slightly

opened for the low /a

lu/

Figure 24
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This is however not a reliable cue for the perception of nasalisation where higher vowels may

sound nasal with less velum lowering than for perceptually oral low vowels.

A trace of the tongue positions for the three vowels shown above with a raised velum are
given below inFigure 25 on the left. The righhand diagram lows the effect velum
lowering would have on the vowel space if only the velum were lowered and the tongue

shape for the vowel were kept in an identical position as with the oral vowels.

7N

Figure 25

Hypothetically there would ba reduction of the vowel space with the spatial reduction being

more so for back vowels than front vowels. From this we would expect articulatorily the
tongueds distance from the roof of the mouth a
in a risein height of the vowel being produced. We will however see that this is not
necessarily the case, and so along with the velum lowering there will also be an adjustment of

the tongue position.
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Figure 26

22.4% of languages fronhé UPSID database have a contrast between oral and nasalised
vowels. Nasalised vowels also occur in European languages as the nfaguie 26
demonstratés where shaded areas represent dialects with nasalised viesisnoticeably

from this map are Irish, French and Polish which are immediate neighbours of the Germanic
speakingarea, but with the exception of Elfdalian in Sweden and Frisian, no standard
Germaiic language has contrastive nasalisation, although it can be seen that many dialects

have some form of nasalised vowels.

* Sources for th&igure26 are: BendumNielsen 1951:114.15, 118, Cohen et al 1972:1118,
Gussenhoven 1998:73, 126, Haas 1983:1114, Hajek 1997:152, Klausmann et alF4394 24125,
152-153, Niebaum and Macha 1999:45, Popk@®@6:7273, Rehder 1998:148, Sijs 2011:164, Sipma
1913:5, 28, Spangenberg 1990:277, Steensland 2010:13, Wiesinger 1990:459, 469, 472
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5.1 Early Germanic nasals

The PGnasals werédirea descendants of the Pitasals, of which there were just two which

contrasted, /n/ and /m/. Alveolar consonants are often considered to have the unmarked place

of articulation and as such are particularly prone to assimilate. Of the alveolar consahants /n

has the added feature that its nasality is a mark of its presence. If the oral stops assimilate for

place then they will merge with stops in other positions, if however the nasal alveolar /n/
assimilates for place, when there are fewer contrastive riasallanguage then we are less

likely to see neutralisations. It is therefore particularly common for the alveolar nasal to have
positional allophones depding on the following sound. We can therefore assume thkeat th

PIE /n/ had at least as many alloplesnas there were places of articulation in its inventory,

which would mean it had at least the allophori@s [ a n d  gonBiants off HE®UId form

a syllable nucleus. Syllabic /n/ and /m/ developed into /un/ and /um/ respectively in PG, thus

losing ths function. The palatal series of consonants fRIEimerged with the velar series in

PG although /j/ remained, so there would still have been the possibility that /n/ had the
positional allophones™Q and [ /&), although [/ n/ ssundatel d have
before an approximant than before a stop,@apuld have been rarer, if it did indeed occur.

[ /] became phonemic i n mo st of t he daughter

homorganic stops.

5.2 The complex nature of nasals

We noted for laterals above 2 that they are a combination of a consonantal alveolar
gesture and a vocalic dorsal gesture. Sproat and Fujimura (199808)5oint to the
complexity of nasals in much the same way as this occurs with laterals. Weethas g
consonantal obstruction alongetimid-sagittal plane and a vocalic lowering of the velum. As
with laterals the gestures behave according to syllable sonority laws with the consonantal
gestures being pushed to the syllable boundaries whereas thec \gestiires get drawn
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towards the nucleus. In onset position the velum lowering is thus less than in syllable final
position whereas the consonantal gesture has a significantly greater displacement in onsets
than in codas. They note that in onset positlm telum lowering and consonantal gesture
coincide, whereas the velum lowering extends earlier into the previous segment, resulting in

partially or fully nasalised vowels.

Nasality in vowels must be treated as a secondary feature. All languages whiatabalve
vowels also have oral ones although these are not necessarily identical in quality (cf.
Maddieson 1984:13032). In the same way, all languages which have nasal stops also have
oral stops. In the UPSID data (p65) the set of places of articulatithre gifiain voiced nasals
usually forms a subset of the places of articulation of the series of stops. There are only 6
languages which do not have this pattern, where they have a p&dtat ho oral palatal

stop.

We can therefore consider nasals toenan additional level of complexity than the oral
consonants. They not only have oral stricture and with it tongue position, as occurs with oral
sounds but additionally there is velum lowering which can also occur simultaneously with
vowels. Prominence adny of these features could be considered a cue to dmpsasence

and any could affect the resultant vowel in a vocalisation process.

5.3 Nasal effect on vowels

Nasal effects on preceding vowels seem to be quite complex and the various descriptions

result in contradictory conclusions.

Previous studies (as listed in Beddor 1983) have shown that phonetically nasalised vowels,
i.e. those which are nasalised due to the coarticulatory effects of a following (or more rarely
preceding) nasal, are shownrtase vowels. This can be explained by a diagram such as that
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shown inFigure 25 above. A lowering of the velum reduces the cavity space between the

roof of the mouth and themgue. This has the effest raising the vowel.

The previous studies have also found that phonemically distinct nasal vowels tend to lower.
This could be as a result of a need for a perceplistihction and overcompensatioh the

tongue height when the velum is lowered.

Beddor however found that the situation was more complex than this, with high and mid front

vowels tending to lower but low and mid back vowels tending to raise. Velum lowering is

more likely to affect backawels than front ones as due to the physiology of the jaw there is

less possible downward movement towards the posterior positions than there is anteriorly.

The velumdés posterior position wild.l mean that
for theback vowels will be affected more so than that for the front vowels. High back vowels

can be adjusted to keep the nasalised vowel perceptually equivalent to the corresponding oral
vowel, whereas there is less movement for the non high vowels and theingrad the

stricture at the velum will consequently cause these vowels to be raised acoustically.

The perceptual reasons for lowering front vowels as suggested for previous studies holds for
the nonlow front vowels, whereas again there is not so muckiement for the lower front

vowels due to physiological factors stopping the speaker from lowering the jaw too much.

Be ddor 6 sthefefora dugges that lowering of Rbigh front vowels is perceptually
motivated, whilst raising of back vowels hasaticulatory motivation. These findings best
serve asmindication of likely events and not as a rigid rule forclhnges involving nasals

as wil be seen from the following data.
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During the course of the Ger mamimberdfafietguagesd |
on prenasal vowels which Wibe discussed. None of these effects are unique to Germanic

languages but to complete the overview of Germanic languages have been included here.

At a relatively late stage of Nogm and WesterrGermanicc her e was a mer ger of
however this meger did not occur ifa/ was presenin the following syllable (cf. Barddal et

al 1997:31, Cercignani 1980:126, Frey 1994:48, Hirt 1931:48, Krahe 1948:31, &mdhe

Meid 1969:58, Prokosch 2009:100, 1123, \oyles 1992:49, Wardale 1947:17, Wright

1910: 22 -Strofhbedyul982:40). There was however one additional caveat to this

exception in that /e/ did indeed still raise to /i/ with an /a/ in the following syllable if there

was an intervening nasal + conaan

In a similar way /u/ was lowered to /o/ before /a/ in the following syllable, however if there
was an intervening nasal + consonant cluster this remained as /u/ (Hirt 1931:43a#dahe

Meid 1969:58).

We thus get:
PIE PG PG
*pelu ‘much’ *felu filu(Old High German)
*kelono- ‘conceal’ *velanan *helang
*wentos “wind’ *wendaz *windaz
*fugom ‘yoke’ *iukan *okq
*mtom ‘hundred’ *xundan *hundq

Table 12

It is unclear whether these changes were prompted by the nasal or whether the nasal acted as

a block to the process.

There was an additional change in North and West Germanic of unstressed final syllables

consisting of*famz as occurred in-gtem dative plural nouns (developed fré&tE *-0mis
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where the /m/ would have been retained). Fhibecametu (comparePIE* d G og @y ami s
dat . pl @ermyanicRda@miz ¥ PG *daCamz¥Y Ol d | de Iga@ High

Germantagumbut Gohicdagam( Voy |l es 19 92roémbérg 19240 u s k a

In Old Norse and Old High German we find /o:/ being raised to /u:/ (and subsequently
shortened and with loss of nasal in Old Norse) in unstressed syllables suelsthdat u n g @ n

6t ongued b mseumgnand Od High 8erman u n (Hirtri931:43).

A preceding /n/ also sporadically raised /a:/ to /o:/ in Old Norse suchtribhtu 6 ni ght 6
becameno6tt ~ natt(Gordon 1956:273). /a:/ was often raised to /o:/ in Old High German and

this was especiallfrequent in the position before a nasal (Frey 1994:89).

In Skane Swedish we find short /a/ & ¥ @~ @ in a position before /nd/ and partly also

before [/ mp/, [0/t /(,BrNdEahad®21nb/ and /[ £

In Anglo-Frisian /a:/ was raised to:/dn a position before nasals such thamU 6 o o n &
becamem @ nim both (Campbell 1959:50, Fichte 19940, Hutterer 2002:195, Prokosch
2009:113, Voyles 1992:140). We also find raising of /e/ to /i/ and /o/ to /u/ in a position
before /m/ here such thald High Germannémandt o t a guemdendéamd ¢ o me 6
correspond to Old Englishiman and cumanand Old Frisiannima and kuma (or komg
respectively. This change also happened to a lesser extent in Old &ackd_angobardic
(Coetsemand Kufner 1972:89, Hithausen 1900:30, Hutterer 2002:199, Lassgl Anderson

1975:70, Wardale 1947:6, 21). In addition /e/ was also raised to /i/ before a cluster where the
first sound was a neanterior nasal, such that Old Noftlengjadé t o f | vi anro@dw i enrngdd
were Old Eglishflingen and wing respectively (Wrightand Wright 1928:67). We find also

that in neighbouring dialects, such as the Dutch dialect of Urk we also have raising of /o/ to
[u] before clusters with /n/ and a following coronal consonant so that Dateto c ol our f ul 6
is Urk bunt(Daan 1990:282).
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West Germanic /a/ regularly became /ae/ in Adgiisian dialects apart from when followed

by a nasal (Barrack 1975:46, Coetsanmd Kufner 1972:89, Hutterer 2002:209, Laasd

Anderson 1975:60, Robinson 1992:157, Voyles 1992:146). We also have a modern parallel

of this in Scots dialects such that TRAP and PALM vowels rarely contrast there, however

they are more | ikely to when foll oswsa], by a na
whereas oO0@mpal MWelilss [ 982: 403) . Al t hough this
sound, it is likely to be the first stage of a general raising of back vowels in this position. We

can see from OId English dialects that this /a/ did indemctimue on a path to /of

sporadically in words such dsvanon ~ hwono® w h e rpane 6 ponad t h o dagch+ 6 ,

lond 61 a n dndanna~nntbndo mandé t hough was generally 1| ost a
di al ect s, though wor ds s langh(Andessonand Wilhagn® ¢ o me f
1935:14, Brook 1963:689, Campbell 1959:14, Freeborn 1998: 11156, Hutterer 2002:209,

Moessnerand Schaeferl987:159, Sim&imbrey 1995:1, Uptorand Widdowson 1996:18

19, Viereck 2002:883, WrightandWright 1928:19, 67 and compdi@ example the map at

Orton et al 1978: Ph5 for recent reflexes of oOm
to / o/ sporadical imonormanfCeatsemant Kutner 972898,0/oylexe s

1992:177). The raised version is more likelyotrecur in Old East Frisian than in Old West

Frisian (Bremmer 2009:16, 114).

A similar situation is underway in Pennsylvanian German such that /a/ may be backed and
rounded to §] in the position before nasals, velars and /I/, such that wecmelfe] ~ w6 A0 ]
6cl osetd a@am]d ¢ nmmamandAuredran20ap:423). If this had just happened
before the velar nasal then it could have been described as a result of the nasals place of
articulation, but it also happens before /n/ so it must be a nasal phenoareh@s seen

above for English and Frisian varieties seems correct to include it as part of a general raising

phenomenon.
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It should be noted that raising of the low unrounded back vowels /a(;)/ to a roidiledr/
higher vowel is linked to a raisingfett of nasals on preding vowels and not a rounding
effect. The rounding comes naturally from back vowels being unmarked as round and would

be marked if they were unround.

In Scots dialects Old English /u/ is generally loweredAoblt it often becomes tbin a
position before nasals (Warrack 2000:9). It is unclear here if the /u/ bedatinedtly, which

would imply fronting of this vowel or if théy has been raised.

In Newfoundland and Labrador English dialects /ae/ is fronted and raisecemvatinments,

but this is especially so in the enviraent before nasals (Clarke 2030).

/U is raised, and subsequently merged wdblin/ Southern American English and also Black
English, such thapen= pin = {o]p(\Wells 1982:546641, Wolframand Schilling-Estes

1998:7071).

Dutch @ is realised as [+high], Jo] when is appears before nEséBooij 1995:17).

In Zaansch Dutch /e/ is raised td pefore /n/, although it sometimes diphthongises tb /e
when the /n/ is the first segment of a camsat cluster, such that Dutestenster6 wi nd o wo

becomes Zaansateinster(Boekenoogen 1897:XI1, XXII).

Raising and tensing of /e/andd/ t o [ i ] before the velar nasal
SchouwerDuiveland such that Dutatienkend t o t ecomask i6 e Jitt i8], AAkddrinken

6to drinkoi § dkm ([@kgin 1953:67). Tensing of dbto [i] also occurs in

West Brabants, but this time befai@ plus a following homorganic consonant, such that

Dutchwindé wi nd 6 i s wignd(degdsteorartand&tsoop2002:36).
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In the Low German dialect of Brandenburg /a/ is often raised to [e&e ~ €] when followed by

/nd/ such thaédnderend ot her s 6 Ob]€Schmedd<1990:100).

In Luxembourgish we have raising of short /a/ & pefore /n/, such that Germa@ahn
6railway6 which earl i er Banmhdsebeosraeddunn (Nelitanr t e ni n g

1990:156).

We find raising and also monophthongisation of the vowels,/6:, 0, fto [e, e:] and [0:]
and also /o/ becomes [u] in the position before nasals in South Hessian dialects such that
Standard Germahadmmchend | i t t | r@mlithd madne | yNamebé mache 6 bec o me

Lemmsche, neemliseimdNoomerespectively (Durrell and Daes 1990:227).

A former feature of Ziirich German was to raise /g/Aoahd /o/ to {i] before nasalsThis
was described as a dying feature in 18%&avour of the standardo it is doubtful whether it

still exists (Weber 1948:667).

In the Tyrol we ind raising of Middle High German /e:/ and /téfore nasalsuch that
gehen6t o go 6 Ha s nfehménmia g § ®n]. Also raisinguof /a:/ > [0:] > [u]

has occurred in the East such thatand d o n @® t iuFam@o,f | a gd@)]i Mann[ f

6mand i s [ mu: n] (this l atter example also sh

1990:479).

These raisings have been summariseegure27.

85



1 Old English, Old Frisian, Old Saxon, Langobardic, Dutch dialects, Austrian dialects;
2 Newfoundland, Brandenburg; 3 Pennsylvama German, Skéane; 4 Dutch; 5 Old
Norse, Old English, Old Frisian, Luxembourgish; 6 Old Norse, Old English, Old
Frisian, Old Saxon, Old High German, Langobardic, Austrian dialects

Figure 27

It can be seen from the examples given above that raising does often occunasadrback
vowels. This would seem to correspond with Bed
of cases where front vowels also raise, whiohtradict her findings, but may instead verify

earlier studies which showed phonetic raising of vowels in this position.

Prokosch (2009:113) points out the Germanic trend of raising of the mid vowels /e/ and /o/ to

/il and /u/ respectively which did not occur where /a/ was present in the second syllable

unless there was an intervening N(C). He notes for Old Norse thougtoithrasals before

certain consonants (not mentioned but limited to voiceless stops by others (cf. Gordon
1956:275)) the preceding V had a lowering of its acoustic effect which caused the actual
articulation to be lowered before the nasality of the vovesld the following nasal

disappeared leaving a geminate voiceless stop. We thus get the examples of Oldrignglish

but Old Norserekkr 6 ma n 6 , O IdrihcacbutgQldi Noreedrekka6t o dr i nk 6, Gott

sugquangut Old Norsesokkenn
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Voyles (1992:109) stws this as :

{[ Ri,dgWod¥d] {bund,-high]/ __ [+stress]C{V4high], V[+high,-Uround]}

He demonstrates this with the following examples:

ProtoNorse Old Icelandic

ddnu pél e El

sprintan spretta Ispiexta/

krumpenaz  kroppenn /krdppenn/

fda fifl [fQA/ (this latter example with no lowering)

It should however be noted that in unstressed position before /m/, /o/ became /u/ (Noreen

1970:119, ZaiskaStromberg 1982:40).

Final unstressedih/ from Old Norse became variably [8, &,0 ] in modern Nor we.
dialects. This indicates that they probably went through a stage of being nasalised which

lowered the sound (Kristoffersen 2000:4).

In Skane Swedish we find lowering of former long /u:/ @ ih a position before /m/

(Brgndun-Nielsen 1932:13).

Although we find raising of /o/ to /u/ in the position before /m/ in Old Frisian we find the
opposite effect in the position before /n/ for some West Frisian dialects, usually where this is
foll owed by another ndosoadsn a b tstord@ta (Beemnmeh a t 6sou

2009:115, Sipma 1913:38).

Dutch /u/ is lowered to@ in the Midsland Dialect when it appears with a tautosyllabic nasal,

such thahunderdd h u n d r e d 6 Ovdorg (KlwomESS4:111
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In the Urk dialect of Due we find /i/ | owered and slightly I

by /n/ and a homorganic consonant cluster (Daan 1990:278).

Mid-German dialects saw /u/ lowered 1@ ih the environment preceding a nasal, and this
was occasionally also the case for MiGerman dialects such thetmer6 s u mmer 6 b e c a me

Sommeandsunned s u n 6 SoengFRaeyn £994:90).

Rhine Franconian dialects have lowerafl Hefore nasals to [e] (Klammnn et al 1994:54).

This has been lowered further t ps well as @ being loweing to [Q in the Thiringian
German spoken in lim, such tha&ind 6 chi | d 6 8§ aw e is [[f@t]
(Spangenberg 1990:274). This is also a reported feature for Swabian dialects of German

(Klausmann et al 1994:54, 14a®7, 152153).

These lowerings are summarisedrigure28.

u
4

3] o

\'/4
2
a

1 Old Norse, Dutch dialects, Frankonian; 2 Norwegian dialects; 3 Skane, Dutch
dialects, Mid German dialects; 4 West Frisian

Figure 28
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It can be seen from these examples that there are fewer lowerings of vowelsbsédseand
these are spread between front and back vowels. The Rhine Franconian and Swabian
examples formerly had nasalised vowels and the nasalisation has since been lost. This would
imply that the nasal vowels were phonemic at some stage. This seeamrsegpond with

earlier reports of phonemic vowels lowering.

In standard Icelandic vowels have lengthened before velar nasals and subsequently
diphthongised (see the following section). There is a region in the northwest of the country on
the Westfjords Ransula and just south of the Snaeffellsnes Peninsula where diphthongisation
has been blocked. (Hutterer 2002:155). Although there are only slight differences between
the various accents of Icelandic, whether diphthongisation occurs before velar nasais or n
one determining factor. The followingigure 29 (taken fromChapman 1962) shows the

region where diphthongisation does not occur with the arekethas (1).

Figure 29

Whereas most East Scandinavian dialects changed all diphthongs irdphtimmgs, though

new diphthongs have arisen there since, West Scandinavian dialects retained diphthongs.
There is however a regiaf East Norwegian where diphthongs have been monophthongised
(and sometimes shortened) before sonorants and coda consonant clusters (Hutterer

2002:164). Vowels could be long or short in Old Norse with diphthongs counting as long.
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Changes occurred in all &edinavian dialects such that long vowels were shortened in closed
syllables and short vowels were lengthened, exactly how this was done differed between the
dialects. A diphthong before a consonant cluster would be classed as being in a closed
syllable aml would thus need to shorten. Icelandic and Faroese have long and short
diphthongs as a result, but East Norwegian as explained has shortened the diphthongs to
monophthongs. For a diphthong followed by a sonorant we may have a case of avoidance of
superheay syllables, so those with three maqraghich causes the diphthong to

monophthongise and shorten.

We find many Middle English dialects where olde #£ f ol | owed by a suf fi x
developed into-£in/ in the Middle English period, such tHahgbu6 | e n gt hléinpe e c a me
(Wright andWright 1928:127). Here the nasal has assimilated to the following sound and the

epenthetic /i/, they claim, denotes the palatal nature of the nasal.

Wells (1982:306307) indicates that in London English the pronuticiaof /u:/ is . ~ bli]
with the monophthongal pronunciation realised before nasals and the diphthongal one
elsewhere. As a London English speaker, though, this is not a feature of my own

pronunciation.

West Ger manic /i £ b ehataveiind @d Ehglisisingasoit @on s/i jnuigA&/ i ssu
sjungain Old Frisian (Hutterer 2001:236). The route of this change was prokigbty Luﬁ [

>/ A > [ juk, so an epenthetic back vowel oc
phonologised and thenthe dipthong went fr om a fTahilsi neyp eonnteh etsoi s
0 f[ul—would be a result of the place of articutatiof the following nasal and is mirroréu

processes involving back sounds such as breaking.

There is a tendency for /e/ to be diphthoadiso /ei/ when followed by the cluster /nd/ in Old
Frisian givingeindaét o smdhé6t o sendd et c. although this
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(Bremmer 2009:115). This also often occurs sporadically in Dutch which alsinted e n d 6

in this position (Meer 927:57).

Short vowels are lengthened (and lengthened vowels are subsequently uncalhdition
diphthongiseyl i n |l celandic and Norwegian north of |
(Chapman 1962:56, 75, Noreen 1970:110). This gives the Old Icelandic exarhfdest,

l6ng, ping, kongr,ung,yngwwi t h t heir modern | c@, alndji £0 ip,r olniujn/
kowHABr, uwAbd, ijAEri/ respectively. | f however
Old Icelandic to separate syllables then this change didanur, giving, for examplejanga

Gnadvertencé ( vangdms pPaeawA] and not *[vawAk ODawE] (Ein

A similar change occurred in Faroese Qwhere [ aj
Whilst lengthened it was raised in Northern Faroese then subsequently shortened everywhere

and is now pronouncedj[in this position in the north but [a] in the $bu(Chapman

1962:119, JacobseandMatras 1961:XXI\ XXV, Thrainsson et al 2012:344, 396). We thus

have the wordsnanguré ma ny 6 b @&d] in the sbuthaadfl [B&¢ in the north and

blankuré b r ,is g tn i[Bhagkd Eai ngBlOAES Erespectively

Also in Faroese, as in Icelandic, /e/ similarly has become /ei/ before /n n ki / giving

Norsedrengiré b o y s 6 ,dreiRgr [drV@A g(Ehrainsson et al 2012:396).

It can also be found in Norn and appears today in some modern Orkney didlectswe
find, for exampl e, 6H hveh evroeneed] indBoluthtRonaldeapsand] as |

Stronsay (Chapman 1962:119, Mathad Speitel 1986:18, 26).

This feature also occurred in Western Norwegian dialects where we find Old lHogse
61l 6ngE /-~ | aokl (the diphthongisatilangvovieei ng a r ¢
and not because of the following nasal) (Chapman 1962:75).
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We also find lengthening and subsequent diphthongisation of /e/ > /ei/ around Sunmgre in

Norway when thioccurs before consonant clusters containing /n/ (Chapman 1962:75).

Vowels were generally lengthened befeng[ ¥ -attn[dr d] i n Dani sh before
Swedish before 1350. This is also often the case bdtbfig], -mb[mb], -nd [nd] (regularly

so in Old Danish, cf. Jacobsen 1984:20) amdrt] (Gordon 1956:322323). We find some

pronunciations of former /and/ agjf on Fynsk, @ /E] in JathhndnaB®Bor hhol n

(BrgndumNielsen 1951:111).

Lengthening of vowels occurred often in tlager Old English period when they were before
consonant clusters where the first sound of the cluster was a sonorant, though in some
positions they were later shortened again (Fichte 1994:18, Hajek 1997:155, Maessner

Schaefel987:65, UptorandWiddowson 1996:1819, Wardale 1947:29).

The PG combination /and/ has undergone both lengthening and raising in the Terschelling
dialect of West Frisian to becom@x], also with loss of the former final /d/ such that Old

Frisianlanto | and 6 i ©n]mthe dalecdkndp 1954:45).

Also in Culemborgs /il and /a/ have been lengthened (and /i/ has undergone subsequent
diphthongisation) before a cluster of /n/ and /t/ or /d/ such that Chitetenét o bi nd6 i s
producedbainde winter 6 wi nt e r 6waibter, daodhtelsa n d 6 ldardc(Ausems

1953:4144).
Non-high vowels are generally lengthened in West Brabants dialect before clusters with
nasals such that Standard Duthinsen6 t o0 dlampd é a mp bmpadamadide 6 bec o me

daansen, laam@ndloomprespectively (Heestermaasd Stroop2002:26, 36).
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We find too that short vowels are lengthened before liquids and nasals in Franconian dialects,
a feature which must have occurred early as they have subdgdakah part in longowel

tonal developments (Newton 1990:153).

Lengthening occurs very often before sonorant clusters (cf. also Hock 1991:139). If we
consider vowels before voiced sounds in English they are longer than their equivalents before
voiceless sounds. The cessatiaf vocal fold vibration in the production ebdavoiceless
soundsstops the vowel from being voiced and thus shaertie vowel. In order to produce
stops or fricatives there is an additional stricture in the mouth. The more -likevehe
following corsonant the less obstruction there is to the airflow which allows vowels to
continue for longer before nasals and liquids than before stops and fricatives. This allophonic
lengthening may be interpreted as relevant in the production and so it is very coongain

lengthening of vowels before sonorants.

PIE* (and* @nerged to becomBG* @if, however this was in a final position before a
nasal this vowel was shortened *ta (Hirt 1931:135136, Prokosch 2009:139). Speyer
(2007:40) points to evidence fromuRic inscriptons that this vowel would haverobably
been nasalised and the nasal subsequently dropped giving:

PIE*w| b O Xvorm fwdl bYp  mu Y p an (Runfcwuafa)f «

Terschelling Frisian has some shortening of vowels before the alwewisonants /I/, In/, It/
and /s/ such that Old Frisian /u:/ which is fronted to /y:/ in the dialect surfaces as [y] in this

position (Knop 1954:47).
In the Westvoorne dialect of Dutch we find some shortening of long vowels before /m/ such
that standard Dtah /blu:m/ is pronounced /blom/ (Weel 19042F). Also in the Schouwen

Duiveland dialect we find it too shortening @ As above. This is a development of West
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Germanic /o:/ which raised in the standard variety of Dutch but shortened in these dialects

and then did not undergo raising of the long vowel (De Vin 1953:11).

We also find long vowels generally being shortened before /m/ in West Brabants dialects of

Dutch (Heestermarend Stroop2002:48).

Shortening of the vowel in nestressed position cdme explained as a tendency towards a
monamoraic syllable. The shortenings that we find before coda /m/ in stressed syllables
indicates the moraic nature of the nasal. A combination with a preceding long vowel would

produce a superheavy syllable whichvsided.

A map of where nasalised vowels occur within the Germanic area was givéguie 26
above. All the nasal vowels encountered in Germaniea®&are a result of mistimed velum

lowering from a former (or current) nasal extending into the vowel.

We find some nasalisation of vowels preceding nasals in Danish dialects on the islands and to

the north of Jutland. In some of these areas itis@lsos si bl e to findnd/ a f or me
anthdt o have v/jgovel iaslesdo tfoo nd on Fyn/akhatshat t he
devel o f«efd: ~oml. Tese will be discussed below furtherSis (BrgndumNielsen

1951).

Nasalisation of vowels wh loss of nasals occurs quite commonly in Canadian and American
English varieties. In Newfoundland English the wdtdwfoundlandwould be pronounced
[ © oiganf. This only happens in unstressed syllables (Wells 1982:501). Nasalisation with
nasal loss alseommonly happens in American English in words sucldexst where a
voiceless stop follows. The following is taken from Gussenhoven (1998:130) where the

higher the line the more nasal the sound.
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Figure 30

This nasalisation isasticularly strong in Boston English (Hutterer 2002:395) and Southern

American English (Wells 1982:541).

West Frisian vowel plus nasal combinations followed by a continuant consonant are
undergoing a process similar to that which affected Old EnglishFééian, Scandinavian

and Alemmanic dialects (which will be discussed in the next section), in that the vowel is

nasalised and the consonant lost, however there does not appear to be any compensatory
lengthening in this change. We get, for examyndalle /@9 | b / 6to falli i no, b
continuant follows thetthere is no nasalisation and thasal remains, sgpngean/ddt Obpn/ 6t o

go ind (Gussenhoven 1998:73). wMge6Wwoukedbawbher ge
the following /j/ is continuant, however this /j/ subsequently coalesces with the previous /n/

giving us ﬁu@] (Cohen et al 1972:11718). This same phenomenon of vowel nasalisation

and loss of nasal where a continuant follows also octur¥iddish, again without

lengthening, such that we geinstko Tue s day 0 dfilkd andkanfd g a f tkidefd i s

The phenomenon may be blocked with oral stop epenthesis sush¢hablp er sond may be
[m &) so nasalised before a fricative, or jmkwith no nasalisation as it is followed by the

stop closure of the affricate (Jacobs 2005297.

Daan (1990:306) claims for the Urk dialect of Dutch that the last quarter to a half of a vowel
is nasalised before a following /n/ and the /n/ itself inayelided. He gives examples of the
combination ans which becomes i whereasuns b e c o |[rmH=§] (so with partial
nasalisation). For the combinationthe claim is that the /i/ is not nasalised, but the duration

of the /n/ is longer.
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In Rhine Franonian dialects and also in the Banat we find nasalisation of long vowels often
with the nasal being subsequently lost, however this does not occur on short vowels. So we
have Middle High Germahin 6 b e e 6 b e c o rn®wigere Ba dighthond i® not

because of the nasal, but Middle High Gerngmé a mé becomes [ pin] (Hajek

We find a similar situation in Palatinate dialects, though nasalisation may also occur on short

vowels, but as mentioned the nasal will not then be elided, although &fieil long vowels

(Green 1990:245). This also occurs in South Hessian where words with long vowels such as
kein6s mal | 6, {«] and@ahncreali lpw oy (be arel nasalised and

lose their final nasal consonant, wherémsy 61 é ng pr oduced Wi6]¢his a short

nasalised but retains the final consonant (DuametiDavies 1990:227).

The Thiringian German spoken around West Henneberg formerly had a feature of
nasalisation due to finaln/ loss, such thatWein 6 wi n e 6 [W@ dtasnoarrently
undergoing a process of denasalisation (Spangenberg 1990:277). The exact conditions under
which this nasalisation took place in the first place are unfortunately not given in the

literature.

Nasalisation followed bpasal consonant loss occurs after long vowels in the Swabian dialect
of German, and the long vowel has often also been denasalised in western varieties. It does
not however occur after short vowels as examples are given where no nasalisation or nasal
losshas occurred. Vowel nasalisation is explained as a phonetic realisation in these dialects,
although it has been phonologised in some dialects bordering Bavarian (Klausmann et al

1994:152153, Russ 1999347).

Nasalisation has also occurred in Lower Aastrialthough the conditions where it occurred
are not described here. The nasalised vowels are however becoming denasalised (Wiesinger
1990:466467). An unusual result of a nasalisation in Styrian German is for the vowel to be
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fully nasalised and what apeatly seems to be the final nasal being realised)]@[:h that
gehen6t o ¢ Gnq";ﬁ schoe 6 b[e au't i’{,@];;ahdd_ohr'n Gwalg e[IéaH(Wisesinger
1990:472). There are no examples given in the literature of these vowels without a final nasal,
so it is unclear whether thisiljis a result of the /n/ vocalisatioor of later independent

diphthongisations of theowel.

For the German examples this difference seems to be caused by a reduction of superheavy
syllables. Reducing these to heavy alyles means a need for the loss of the final nasal, but it

leaves a trace on the preceding vowel. However there is no need to reduce the heavy syllable
further so the final nasal here does not need to be elided and its nasality is therefore not

spread asraindication of its presence.

Rounding does not happen often before nasals. Situations where a vowel has been rounded
preceding a nasal usually result from a former low back unrounded vowel raising, and
consequently becoming rounded as an unmarked defdudte is however a situation in the
Terschelling dialect of West Frisian where former /e/ has been rounded and bai#ed #o /
position before formerly gemiimadte /ftrmakebd bmr.c/o ma
[NOnp]. The gemination is no tager present but it would have been in the position where the
vowel and nasal were tautosyllabic (Knop 1954:16). It is difficult to explain what is
happening here. Old Frisiamima had come from earliememan There may have been a

period where this becam*nama(n) in the local dialect and then underwent raising. A
rounded production could be explained with the bilabiality of /m/, but this also happened
before noAabials such that Old Frisiannna 6t o r un 6 fennamalsoebacarhei er  *

[F@iD], so it is more likely to be a case of raising of a low vowel than rounding.
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5.4 Explanatiorfor the effects

The picture for the féect nasals have on vowels is complex due to the complex nature of
nasals. In addition to oral consonantal constrictiomkich it has been shown may be
considered articulatorily complexhereis the added level of velum lowering. Within a
process where the nasal affects the preceding vowel and the trace left is an indication of its
previous presence, this trace may manifest itstibeby tongue position, as with oral stops,

or by nasality, or even a combination of both. A brief explanation for some of the effects on

vowels will be given here as this is the first stage towards nasal loss.

Beddor és tent at Howdrontvowels lowesing @amd namifh back vowels
raisingin nasalisation processes does carry some weight when looking at the dataytbough
have seen thahere are some counter examples which may be explained by the earlier studies
cited by Beddor where cd#&ulatory nasalisations cause vowels to raise whereas

phonological nasalisations cause vowels to lower.

She notegBeddor 1983}hat perception becomes more important with phonemic contrasts
than allophonic ones, explaining that there is a percepto#iatieation of vowel height such

that low vowels are perceived as higher and high vowels are perceived as lower. A shift in
vowel height is therefore not just due to articulatory factors, but also a perceptual
understanding of nasal vowels. If a hear¢rikaites perceptual height effects of nasalisation

to tongue height rather than nasalisation this could reinforce lattcy differences

From this we should conclude that we cannot ignore articulatory factors as the articulation
produces the acoustiignals which are triggers for the changes caused by perceptual factors.

On an allophonic basis, in order to produce complex segments such as aaseiser of

articulations need to occur simultaneously.
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another causes allophonic variation. If this variation is then perceived as being the trigger for

a segment, this is when a sound may be phonologised.

We can sum this up, at least for nasals, although it seems true for all vocalisation processes,

that artculation causes allophony, but perception of allophony causes phonologisation.

Alternately, t was shown above in the introductionGbapter Show lowering of the velum
causes a narrowing of the vocal tract so that the space available for the prodiictomrls

is reduced.

We have discussed the complex nature of nasd@2ithat they have not only oral stricture
involving both consonantal and vocalic gestures as with the oral sounds, but they have the

added feature of nasality. A nasal sound candseribed thus:

/NN
[CONS] [VOC] [NAS]
Figure 31

Any ranking of the gestures involved in the formation of a nesatonanimust therefore
have these three gestures. We can therefore posit the following faithfulness constraints which

ensure the production of the nasal consonant:

GEST(N-[CONS])
Nasal consonants must have a consonantal gesture.

(Note this can be refined deping on the place of articulation of the nasal).

GEST(N-[voc]))
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Nasal consonants must have a vocalic gesture.

(This will also be defined depending on the place of articulation)

GEST(N-[NAS])

Nasal consonants must have velum lowering.

A process of asalisation with loss of the consonantal gesture will involve a lower ranking of
GEST(N-[cONg) and production of either or both of the other two gestures will then be

optimal.

For most of the situations mentioned above where this manifests itself #isatmsaand a
change in the quality of the previous vowel but the vocalic gesture of the former consonant is
lost then GEST(N-[NAS]) must be ranked higher thaBEST(N-[vocC]). Where we get a
diphthongal character coupled with nasalisation then thesectnmstraints will be ranked

equally or at least closely together.

The underlying vocalic gestures present will depend on the place of articulation of the oral
stricture. As nasal stops are featurally the same as oral stops with the added feature of velum
lowering we would expect a process involving the vocalisation of a nasal to mirror the

development of the corresponding oral sound.

From this we would expect a vocalised /n/ to have a similar effect to vocalised alveolars,
whereas vocalised /m/ would bendiar to vocalised bilabials etc. but each with the added
feature of nasalisation and an allophonic raising of vowels caused by the lowered velum or a
perceptually driven lowering of the vowels. In Danish dialects, for example, which have
vocalised formeg e mi ma# re/d 4t he r es ul {ilaot av ohweglh (dffsr o nt
BrR3ntNumlls9edbnth Al so in mBRa#Bas Fges &[«jmSauthi nt o
Fynsk we find {Sw] and in West [Kly(BrandumMiesenfl95a:419). The
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situation in the East and South mirrors a velar vocalisation (see bel@hapter $ where
the resultant vocalisation depends more heavily on the vowel which precedes, whereas the
West Fynsk example shows more the effect of just the nasality having a tolibeviiosition

of the consonant not leaving a trace.

This can onlybe shown to be a direct result of the place of articulation of the stop if the
effects are different depeimg) on the oral stricture involved. A possible case of this
happening is in thexample mentioned 8.3 above for Old Frisian where /o/ was raised to
/ul before /m/, but later West Frisian dialects have /u/ lowering to /o/ before /n/ (Bremmer
2009:115, Sipma 1913:38), although this is not a direct contradt,nsay be incorrect to

compare the two in this way.

For the majority of the cases of nasalisation as mentioned above, though, it seems that
nasality is the more salient feature of nasal sounds and therefore a constraint where a nasal

sound must have nasality ranks higher than any consideration of theyimgesbcalic

tongue position. As mentioned 2l, Operstein (2010:23) found that a secondary feature in a

consonant will override the primary feature in cases of consonant prevocalisation, such that

Ip/ may prevocalise tadp ] , wher eas a/fpiadpotithlQ] surfsamasal ity
be considered a secondary feature in nasal stops it is this that surfaces and not any underlying

vocalic elements present.

5.5 Nasal vocalisations

There is possibly some controversy in the classification of salisation as a type of
vocalisation. In vocalisation processes we find underlyingemsonantal gestures within a
consonantal segment surfacing as the perceived indicator that the segment is present and thus
enabling the consonantal features to be reduand finally elided. These n@onsonantal
gestures may surface purely on the timing slot allocated to the former consonant resulting in a
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diphthong, or they may extend into the previous vowel, affecting it partially or completely,

again resulting in digthongs or lengthened monophthongs.

With nasalisation processes we have exactly the same situation in that tbensonantal
gestures of the nasal consonant (nasality and tongue position) become perceived as the cue
that the consonant is present whidlowas the oral closure of the nasal stop to reduce and
finally to elide. The most salient underlying gestures with nasal stops is their nasality and so

it is usually this feature which is allowed to surface as the cue to its existence, however the
position of the tongue in the production of the oral stricture may also affect the resultant

vocalisation.

In the same way as we see the sconsonantal gestures of a dark /I/, for example, being
attracted to the nucleus and pushing the consonantal gesturesrtiartins, we see too with
nasalisations that the n@onsonantal nasality is attracted to the nucleus and the consonantal

gestures are pushed to the margin.

We can see this process better with the following diagram for coda consonants where C

indicates onsonantal gestures and NC are underlyingecmrsonantal gestures:

NC

Lc

Figure 32

such that the nenonsonantal gestures will spread into the preceding vowel segment.

The obvious difference between the two processes is the diffeure of the non

consonantal gestures present. Whereas tongue position is the primary feature of vowels such
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that a vocalisation of an oral consonant directly affects the quality of the vowel, nasality is
only a secondary feature and a nasalisatiohadldl this secondary feature to a vowel and not
affect the quality of the vowel itself, although as has been shown the place of the former
consonant means that some nasalisation processes involve both vocalisations and
nasalisations in their narrower sendeit the reasons for the spread and the description

thereof are the same in both cases, so they may be considered together.

Hajek (1997:209) proposed the following hierarchy for the positional likelihood of

vocalisations based mainly on data from Romdaocguages:

VIN# VNF VNStop VNStop VNV VN#  VNN(V)
[-voice] [+voice]
Figure 33

where the further left along the scale you go the less likely a nasalisation process is to occur.

The most likely position for nasalisations to occur then is in the position where a coda nasal
follows a long vowel. An explanation for lengthening of vowels before nasals was offered in
5.3. The result of a lengthened vowel before a nasal is a sylatiie3 mora. Superheavy

syllables are avoided which would mean a ranking of a constraint such as (cf. Hall 2001):

* 3¢

No trimoraic syllables

higher than corresponding faithfulness constraints ensuring the consonants priie¢ace

though that a congtint ensuring biraraicity as suggested later in.22L will also restrict

superheavy syllablesA way to avoid this situation would be for the second timing slot to
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share features of both the vowel and the nasal and the following moraic consonant can be

removed.

This is a different situation to where we find compensatory lengthening so a constraint where

moras are preserved such as:

IDENT-I O( € )

Correspondent segments in input and output have identical moraic structure

so thehistoricalinteraction bete en t hese two constraints would |
IDENT-I O( ¢ ) . We find this situation occurring 1in
nasalisation and nasal loss where a long vowel is present, whereas this does not occur where

we have a short vowedcf. 5.3 above).

Lengthenings, such as those describedb.iy before a nasal may be a step along the
nasalisation process, moving $keesyllables along the scale to allow for their eventual

nasalisation.

VNF is shown as being the next most commontmosifor nasalisations to occur. Ohala and

Busa (1995:12844) point out that nasal loss before a following voiceless fricative can be

explained on a perceptual level. They show that vowels followed by vesckleatives have

an acoustic ffect which issimilar to that of nasalisation. As such nasals in this iposihay

be interpreted as t hwhish orfiesgnuexpecoio s endrenenént, e | e me n
which may lead to nasal loss. Based on an older work bya@hdOhala (199) they show

that segnents involving high airflow necessitate a greater opening of the glottis. This greater

opening may spread to the margins of neighbouring vowels. The acoustic effects of a

coupling of oral and subglottal cavities produces lowered amplitude and increaskeddtia

of the first formant which is also encountered in a coupling of oral and nasal cavities.
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Another way to look at this kind of sound change is by dividing the sounds into smaller
segments and showing how changes in articulatory movements may athaerioss of

nasals in the position before a following voiceless fricative.

Stage 1

No loss.
nasal
non-nasal —/_\—
closed stricture
open stricture —/L
voiced
voiceless —\—

V»N®@ F
Figure 34
Stage 2

Gradual nasalisation of vowand lessening of oral closure.
nasal
non-nasal /_\—
closed stricture
open stricture 4/L
voiced
voiceless —\—

V) V)@ F

Figure 35
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Stage 3

Fulnasalisation of vowel with dédcompensatory | el
perspective compensatory lengthening is a misnomer, as what actually happens is purely
preservation of timing slots) through loss of the nasal. Note also that thereenaaglight

raising of the tongue towards a nasal stop, thdud closure is not achieved.

nasal /\7
non-nasal
closed stricture

open stricture f

voiced

voiceless —\—
VOV W F

Figure 36

An interpretation of stage 3 would completely eliminate the oral gesture for the former nasal

stop leaving a long nasalisedwel followed by the voiceless fricative.

Haj (@ ® 27)2howed thissameprocessasVNFY T FHY TGRY i: F Y V: F al so

showing one further stage where the nasalisation is subsequently lost.

The following Figure37s hows Ger mani c speaking areas wher e
resul t:E tndisubsequently V:F)It should be noted that this has occurred more

completely in English and Frisian thamDutch and Scandinavian. It can be seen that this has

® Sources folFigure37 are Barrack 1975:44, Bremmer 200928 Campbell 1959:47, Coetsem and Kufner
1972:89, Cummins 1881:19, Einarsson 1945:19, Gussenhoven and Jacobs 1998, Hi#as 1983:1114, Hajek
1997:95, 138, 152, Haugen 1976:155, Heyne 1873:24, Holthauser6&9Btterer 2002:195, 199, 233, 246,
Jacobsen 1984:18; Niebaum and Macha 1999:45, Nielsen 1989:99, Robinson 1992:88, 122, 159, 192, Viereck et
al 2002:51, Voyles 1992:105, 140, 166, 1880, Wardale 1947:21, 29, 53
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affected areas north of the line going through continental Europe and in a region in South
West Germany, extending into Switzerland. The nasal has been reintroduced into many
modern Low Germauialeds under the influence of prestige Franconian dialects (cf. Haas

1983:1114).

J

T S

Figure 37
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The next ranked position on Hajekds scale is
VNStop.vice- It Was shown irs.3 above that this occurs in American and Canadian varieties

of English. The voicelessness of a following consonant can spread onto a previous nasal.
Because of coda rules nas&bp combinations in codas are highly likébybe homorganic.

The features tondicate the presence of a nasal stop are voice, place and nasality. The voice
matches the previous vowel and the place matches the following stop. The nasality however

would necessarily need to spread and this then occurs on the previous voiced vowsl and n

the subsequent voiceless consonant. The voicelessness of the nasal will mean that it lacks a

mora and so no mora needs to be preserved in this position, so it may occur without
compensatory lengthening, although as seen lengthening before nasals ragy b&v

possible.

Nasalisations at positions | ower on Hajekos sc

be discussed here.

A further observation of Hajekédés (1997:167) <co
is most likely to nasalise. He shows the following scale for Northern Italian data, which has

been enhanced with data from Tu(tl®91:5962) here as cited by Hiek:

1 n m n :
Figure 38
where the most | ikely nasal to trigger the nas

least likely. | unfortunately do not have similar details for Germanic languages but it would
be interesting to seea ianother study if this scale holds also for vocalisations with velars

being more likely to undergo the process than labials, say.
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The following sections will give more information on vocalisations of sounds occurring at
other places of articulation whiahill in turn provide more information about vocal gestures

present in the formation of nasal stops.

109



6 Labials

Bilabial stops are the only stops which involve movement of both the lower and upper
articulators, as both lips are active. Ladefoged and Maddi (1996:14.7) note that as both
articulators are active the release phase is typically shorter than with other stops. They also
note that as both articulators involve soft tissue the closure of the sounds is less likely to be
complete, giving the exartg of Japanese where /p/ alternates with-[h] word initially,

whereas stops at the other places of articulation do not exhibit this alternation.

Labiodental sounds are even less likely to be produced as stops, whidghdinegtly note
(p17) is owingto complete closure being difficult or impossible if a speaker has gaps

between their teeth, for example.

Owing to the nature of the labials which are produced with thethpgongueas needed for
the production of the vowelplays little role in thi formation. Operstein (2010:558) notes
that the default tongue setting for labials is central, but that its capacity for coarticulation with

neighbouring vowels is especially pronounced.

It should be noted that the lips are utilised in vowel roundsagthis is a feature that may

play a role when considering vocalisations, although even here spread lips and rounded lips

can coarticulate with bilabial stops as the followkigure 39 shows in my own production

of the [/ b/ in the words O6beed and O6bood wher e
6l abialityd is a feature for Dbdrectyfoloovthatded vowe
rounding must result in the vicinity of labial consonants, although we shall see that this is

indeed often the case.
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/bi:/ /bu:/

Figure 39

The labials are characterised spectrographically by having a rapid increase in the first three
formants going from an onset labial to a vowel amdmespondinglecrease in the transition

from a vowel to a coda labidrigure40taken from Ladefoged 1993:200)

40001
3500 1~

.
1500}~ "M

1000~

500
i

Hz b= s

| | l |
msec 0 100 200 300

Figure 40

Although the labial articulation of these consonantesdoot immediately affect the

positioning of the togue it should be noted that the bilabial glide [w] is the consonantal

(margin) version of the high back vowel [u].
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Recasens (1996:70) notes that syllable final /w/ displays slower formant transitions and
higher F1 and F2 frequencies than syllable ihftid, with F1 being around 350Hz and F2
being around 650Hz for syllable initial /w/ and around 545Hz and 850Hz respectively for
syllable final /w/. He attributes the increase in F1 and F2 to a decrease in lip rounding and to
tongue undershoot. He citessaudy by Wood (1982) where the dofslbaryngevelar area

was manipulated which indeed substantiates these results.

In languagegienerallyit should be noted that in theigeless set of stops /p/tisore likely to

be missing than either /t/ or /k/ (fromP$ID data (Maddieson 1984:35) where 18 languages
have /b/ but no /p/ and 24 languages have /k/ but no /p/, whereas only four languages have /p/
but no /k/). Ladefoged (1993:2@D1) notes that /p/ has a lower frequency and intensity than
either /t/ or /k/which would imply that it is perceptually harder to distinguish and this is
probably the reason for its heightened degree of absence from world languages. Maddieson
(p36) also notes that in languages where devoicing occurs the bilabials are more likely to
resist the process than the other stops. Because of the distance between the glottis and the lips
being greater than with the other sounds air can continue to flow into the oral cavity for a
longer period of time allowing the vocal foldsatsocontinue vibratingor longer. Also with

the reduced closure period of the active articulators as mentioned above this would reduce the

likelihood of devoicing.

If we consider the fricatives frequencies given in UPSID (Maddieson 1984:47ff) we note that
although labiodental /f/ occurs in 135 of the languages surveyed and /v/ in 67 the bilabial
equivalents &/ and [/ b/ occur in only 21 and 32 of
(p50) shows that [f] has more intensity thar in the voiceless series ofidatives (even

though [f] is still low on the intensity scale), witlk][ having the least intensity of all.
Perceptually then [f] will be more salient thar].[He does not provide such a scale for the

voiced fricatives, though it is likely that the reisulvould be replicated.
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The two sounds [f] andg] also do not commonly cdrast with each other itanguages.

From the 21 languages in UPSID which haggds a separate phoneme only four of these
also have [f] and in one of these cases, Kanalfi,ohly occurs very rarely and another,
Tarascan, it occurs only in loan words, leaving just two Ewe and lai where it contrasts fully.
In order to create fricatives there needs to be a narrowing of the articulators in order to create
a turbulent airflow and thimvolves a higher degree of articulatory precision than is required
with stops. To create this level of precision between two moveable soft articulators is far
harder than if one of the articulators is fteshy and static such as the teeth. Owing to the
positional and acoustic similarity between the two sounds in historical processes which
change bilabial stops into fricatives the likelihood is for a labiodental to be produced
eventually instead of a bilabial fricative, showing the precarious naturdeofbitabial

fricatives.

6.1 Early Germanic labials

It has been postulated thatRiE the /b/ was absent, or at least only present in onomatopoeic

words (cf. SchmitBrandt 1998:77). This developed into /p/ in the Germanic languages and

the vast majorityof words with /p/ in Germanic are either later loans or of unknown origin

possibly indicating that they are loans from a-BtE substrate language. A gap in the series

of voiced stops at /b/ is unusual (UPSID indicates that although 21 languages tmaxenfo/

6/ only thr ee )hfaheaital positiontolPIE isrhoweverkihe Glottalic

Theory position then a gap of [/ pé/ in the ejec
is much more likely (therBwheeea8 4l9irifleages Wi
~ t 6/ and 4 9howdvambt thé plaie foa,disctiskion ®n thie snerits of Glottalic

Theory, however appealing it is.

If we consider traditional interpretations BfE, there were three series of stops;aapirated
voiced series, a plain voiced series and a plain voiceless series. These became respectively in
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PG a voiced fricative series (with positional voiced stops), a voiceless series and a voiceless

fricative series. This meant th&IE / b "Q/ , | blecamad PG/ / b/ ~[Db], /' p
respectively (this /f/ was probably originallg][but later became [f] in most places with

possibly some traces of its bilabtslin Old Norse) (see the introduction to this chafweran

explanation of why suchehang might occuy.

Using this interpretation of the sounds of P&, at he phoneme / b/ had the p
[b] we shall look briefly at the oldest Germanic dialects to compare their pronunciations of

this sound.

In Gothic,/ b/ was pr on omvhan gerdnatec entdi finallyl fgllowing another
consonant as [b], el sewhere it was a fricati\

devoiced finally to §] (Wright 1910:9, 5859). This is summed up in Rauch (2011:43) as:

[+voice]

[+cont] c .#

— - =

Figure 41

Ringe (2006:94) points to the bilabial nature of these early fricatives.

The distribution between the labial stops and fricative®©ld Norsewas similar to that
mentioned for Gothic. There was however no final devoicing and the fricatives seem to have
become labiodental (Haugen 1976:199, Noreen 1970:42). Ringe (2006:94) points out that
orthographic convention usemfor the voiceless fricativevhen this occurred before /t/ and
concludes that this would therefore probably have had a different pronunciation from [f]

which used the graphenfieHe suggests that this was a fossilisgdn this position.
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The approximant /w/ which was also inheriteom PIE eventually often became spirantised
in the history of all the Northwest Germanic languages with the exception of English and its
devel opment is shown in Robinson (1992:84) as

changé to [v] in the earlist scriptsof Old Norse.

An additional change at t his early stage was
intervocalically when followed by /u/, giving, for examples € baashnev e s és Bu n*

*s e s>U*s | s gjau(Voyles 1992:122).

In both Old Engsh and Old Frisian/ bagain retains the above distribution with the
intervocalic and word final [/ b/ remaasai ng fric
natural process. Alstricatives were only fully voiced intervocalically and in the vitinof

other voiced sounds, so word finally they were devoiced. This gives Old English and Old
Frisinwg&wo mand but Olwd (@ithifigphdevGieng ofahe stop) (Hutterer

2002:200).

A /w/ which had developed from the series of labialisedrgeleas lostsuch that singwan

6t o ssingaginOld>English andiungain Old Frisian,and it was also deleted following
other consonants if /u/ followed in Old English or if any back round vowel followed in Old
Frisian, Yoeadwué b a t badeid Old-English and § w@s o $ @ ©Id Frisian (though

this wasswain Old English) (Voyles 1992:152, 177).

Details about Old Low Franconian are notasdl documented but it seems that it underwent
the same changes as Ol d dsingosainadn .6 s\ded sheecec obnteass sMi
Dutch so. It was retained beforewhere it was lost in Old High German (from dictionary

searches cf. for example Pijnenburg and Schoonheim (1997)).
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Old Saxon orthography has the symlilfor a voiced labial fricative whit alternated
allophonically with both /bB/ in the positions
/f/ which probably indicates that it at some stage had become labiodental [v] (cf. Voyles
1992:2002 1 0 ) . Heyne (1873:25) m eonotnicenl nas [b]tih a t ! b/
combinationanb, bb, bahoughas the symbobdid not occur initially it seems likely that it

was pronounced [b] initially too.

The approximant /w/ was at this stage still pronounced [w] (Heyne 1873:26, Holthausen
1900:58), though ihas become [v] ord] in modern dialects. This /w/ also underwent the

deletion mentioned above for Old English (Voyles 1992:197).

The development of Old High German was dissimilar to the other Germanic dialects in that it
underwent a second sound shiftigthaffricated the voiceless stop series and devoiced many

of the voiced stops. Abgr oduct of this second sound shift i
stop, [b] (or devoiced [p]), in all positions. Also with the second sound shift there was much

dialecta variation in that the affrications were morelyucarried out in the South. He

amount of occlusion varied dialectally with the South being the most advanced and Mid

German dialects more conservative (Voyles 1992:215).

As with the AngleFrisian and OldSaxon dialects there was /w/ deletion following the

original labialised velar series and intervocalically when followed by a round vowel. /w/ was

also dropped wordhitially when followed by a liquid. We thus haveséhwan6t o seed >
sehan* s @i s w e suozinote here thamois a reflex of preDld High German @and

not as a result of thea* @ombination), Wrexxané p e r s erechiah(¥o§les1992:218).

The following is a table showing the details above of the development of the voiced labial
fricative in tabular form. Beyond the PG column, only those values which differ from this
original pattern will be shown. The values for /w/ inherited fréfE have also been
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included. Data not included above hakeen obtained mainly from Voyles (1992) and

Goossens (1974:69) for Old Low Franconian.

PG | Gothic | Old Norse Old Old Frisian Old Low Old Old High
English Franconian Saxon German
N b
geminate b
# b
c p b v v v v v b
__ Obs p b v v v v v b
V.V B v (~ @) v v v v b
_# B '] v f f f f P
w w v (~ @) w(~ @) w(~ @) w(~ @) w (~ @) w(~ @)
(later v ~ w) (later v) (later v) (later v)
Table 13

For the situation to be as shown above this would imply that we have situatiores avhe
fricative [b] becomes a plosive [b], most notably in intervocalic position in Old High
German. Vennemann (1984) indicates the unnaturalness of such a change. Whereas in
lenition processes a plosive will often be spirantised to become a fricativews stat apart

from this situation proposed for Germanic and a very few cases of individual #icativ
phonemes becoming plosives or chandas to assimilatory processes there are no other
examples where a whole series of fricatives undergo occlusivation (p8). He therefore suggests
that a better starting point for the series of obstruents givem As//and /iff in traditional
analyses woudl be for there to have been the serl#s/é+a n /d/-which would then have

positionally undergone lenitions in the daughter languages.

6.2 Modern Germanitabials

The various dialects have largely retained the pronunciations as described athowghalt

there have been a number of changes. Mergers of the former /w/ and /afteanarcurred,

also vocalisations of these sounds have occuFigpalire 42 shows reflexes of the inherited
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intervocalic /b/ and /w/ from PG in the modern Germanic ‘arBlae shaded areas show the
region where the two sounds have not merged, whereas the unshaded region shows where the

two sounds have merged.

It can be seethat over much of the area the /w/ has been at least partially spirantised, or has
changed from being bilabial to being | abiodent
to have been very similar. We have amtheso noted
motor control in its production is difficult to maintain. We therefore expect it to move and it
usually has been strengthened in O6strongd6 syl
has become a fricative in weaker positions and itiie tieat it has often merged with reflexes

of /wi.

It should also be noted that in Dutch, Faroese, Norwegian and Syaaishnciations of the
type [0 are common (cf. Boekenoogen 1897:XXXIX, Eijkman 1955:80, Gussenhanen
Jacobsl1998:165 for Dutch, Thrainsson et al 2012:46 for Faroese, Kristoffersen 2000:25 for
Norwegian and Garlén 1988:73 for Swedish). Kristoffersen (2000:25) notes that for the
Norwegian f] it is usually without aperiodic noise and its formant structure is gkrse to
both [d] and [w]. He also notes that it may be used as an alternative to the glide in [zew],

though itdoes behave like an obstruent.

The Ol d Saxon intervocalic [ A/ has become [V
standard High German as spokienNorth Germany the older /w/ also has the labiodental

pronunciation [v], thoughd{~ w] is an option in initial clusters

® Sources foFigure42 are Keller 1961:49, 51, 95, 134, 176, 2457, 266, 313, 354, Klausmann et al 1994:24,
60, 124, Klausmann 2012:32, Kénig Renn 2007:89, Krug 19638, 4243, Mdhn 1962154, Renn &Ko6nig
2006:68, Sijs 2011:160, Spangenberg 1998:132
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Figure 42

Prokosch (2009:76) notes that medi al /I b/ has
Alsatiansince the middle ages and that this pronunciation stretches into substantial regions of

Mi ddl e Ger man especially in the West. [ b/ seen
position in Middle Bavarian giving spellings suchwischofé b i s h otandardBiszhrof s

When pronounced in this way it seems to have merged with the former /w/. Green (1990:249)

gives the example dfebel6 f ogd being [nebl] in the Palatine
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lieber 6 dear masc.@o]gi iven Wiae s4bR) gvbich bdsdd9oa ther

references is probably more accurately transcribed asd[li . Phili ppWitand Bot h
(1990:318) also state that /b/ is often pronounced as [v] in Low Alemannic, though they do

not give an exact quality of this sound. Basadther literature though it does indeed appear

to be [v] here and not [bB] as it is further to

This |l enition of PG intervocalic [/ Bdanrdo [ v] i s

it has become [w] in Pennsylvania German (Kéamg Auwera 2002:424).

6.3 Labial effect on vowels

Although we have seen from modern reflexes of-nomi t i al PG / b/ and [ w/
often behave in similar ways, there are still large areas, as can be ddgare¥2 above

where we get a labial consonant without indication of the amount of rounding involved in its
production and thus no real indication as to the type of vowel which is yimiethe

consonant and which will surface as the result of a vocalisation. The only clear indication of
rounding is where we have [w] as the reflex of one of these former sounds, as is the case in

English and Elfdalian in Sweden.

We will therefore turn n@ to historical changes in vowels preceding labials to see if this

gives a clearer picture.

As with the liquids vowels were often diphthongised before a following /w/. We find the

situation in Old (Eastern) Norse that /y/ was broken to [iu] when folloled labialised

velar nasal (Hutterer 2002:146). We have noted abogeithat this process is most likely a

result of a O6backd quality of the consonant \

process to occur in this situation it may be the backnéshe velar playing a role. However,
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a velar nasal alone did not produce breaking, so this change must be at least partly due to the

wl.

Earlier [/ e/ and /[/i/ were diphthongieoam (o0r bac
io when followed ly an intervocalic /w/ in Old English. We find, for example, spellings such
ascheowed k ne e g e n. énewes\VWardaleel4i7:R8). # is interesting here to note

that the vowels were not however diphthongised when a /j/ followed the /w/ (Fichte and

Kemmler 1994:11). This may indicate that without a following /j/ this sound was fully

rounded and back, whereas thendpy have reduced the amount of rounding of a preceding

/wl and it certainly reduced its degree of backness.

A modern example of breaking before labials exists in Southern US English where we find
the lax (U, @&/ reeive a schwa offglide in stressedlaples, which happens more commonly
before labials than any other sounds. We thusligepronounced as @@} here (Wells

1982:535).

Monophthongisation of former /ai/ occurred in Old Norse when this was followed by /h/, /r/
or /w/ (Runge 1974:70). Thiadicates the backness of the consonants preventing a raising of

the second element of the diphthongs.

The dialect of Dutch spoken in Schouw@niveland has a normal progression of the West
Germanicau as [Op This diphthong has however been monophtheedjito TE ] before a

following labial or velar (De Vin 1953:13).

Monophthongisation has also occurred in Old High German as well as Old Low Franconian,

such that PG /ai/ and [/ au/ became [eE] and [ o0eE
discussd t he O6ébacknessd of [/r/ above and [/ h/l s &
back nature of /w/ too (Frey 1921647, Hirt 1931:39, Prokosch 2009:1167, Robinson
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1992:235, Runge 19745, Speyer 2007:56, Voyles 1992:205 for Old High German and

Robinson 1992:21:213 for Old Low Franconian). If backness is triggered by roundness, as

seems to be the case, then this would mean that this sound was probably still round at this
stage and had not vyet bec omehthorfgisabn oueclrredvhi ch it

earlyin the 7" century.

We find roundi ng /Padind trhad sivindid imihe Skdoe dialect of

southern Sweden (BrgnduNielsen 1932:15).

Faroese has undergone a similar process whereby former /e/ has beerd rifuihde
preceded by /v/, such that Old Nobeergré d wa r f 6 dvesgurfleergurie Isetandic)
andsverdhas becomsevgrdin Faroese, whilst remainirgyerdin Icelandic (Thrainsson et al
2012:396). It should be noted here that all the examesn gn this source have the /v/ as

part of an initial cluster. It was noted above6i@ that German often ha& F w] in similar
clusters, so this may be an older shared feature from PG whereby /w/ was not fricativised in
this position.

I . A

This rounding ao occurs in Western varieties of Danish where stantba@ 6 t o i veod
becomes [low] anknivé k ni f ed i s p rhbwoth alsonwithevdcalifation gf whe

former coda /v/ (Barddal et al 1997:260).

In the Northumbrian dialect of Old Blish we find raunding of /eiwhen this followed /w/,

such that other varieties of Old English have 6 we &6 wher ewisor woen f i nd
Northumbrian (Wardale 1947:40). We find this feature in other dialects as well, such that
wiotadb wi se mandé was wutabotitwasmonesperadic elsewhere (Anderson

and Williams 1935:22).
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There is sporadic rounding of vowels in the vicinity of labials and liquids in Middle Dutch,
such that oldeminte becomeanuntefor example (Goossens 1974:51). There is no obvious
connection between these sefssounds, but it may be moredicative of rounding being
present in the production of the liquids than adding much to the discussion on labials. It does

however indicatéhe link between rounding and labiality

In the Westvoorne dialect of Dutch there is rounding of PG long /i:/ if this occurs between

two labial sounds, such that Dutbhjven6t o r emai né (where there is d
sound) becomes Westvoorr#yvp] andtwijffelenét o doubt & i sopgweelnounced
1904:21).

Rounding of vowels in the vicinity of labials seems to occur sporadically in many of the
Dutch dialects. We find examples of this in Culemborg (Ausems 1953:48) and Schouwen

Duivelard (De Vin 1953:7, 10).

West Germanic /a/ was sometimes raised and rounded to [0] in Old Saxon following /w/

(Holthausen 1900:41).

During the Middle High German period there was extensive rounding of /e/ to [g] when this
was followed by /I/, &, labialsand affricates (Frey 1994:89). From personal experience |
know that ¢b is accompanied by rounding in German, so it appesgsswould als link the

labials with rounding

We fl/ad,awwéhi ch i s nor malilny Dgaimg rsehe i jajanttie gakition o
before [+AB] and [+/EL] consonants (Braunmuller 1999:993). This would indicate a
back nature of the labial, positioning it with the velars. They both share the feature [+grave],
as do back vowels, which may be the reason these bstmavarly and affect the vowel the

way they do (£ Jakobson, Fant and Halle 193Q).
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I n Scots we find that the nor mal progression

respectively, these however becam@ B & and JAu] respectively when folloed
immediately by /w/, so the fronting process was blocked. It should also be noted though that
/ol became [a] when followed by a labial, which appears to be a dissimilation (Dictionary of

the Scots Language 8§34, 35.5, 54).

In Belfast English we find db backed to[A] when following /w/ such thawinter is

pronounced with4 (Milroy 1981:69).

In Old Frisian the West Germanic /ai/ was monophthongisedBd[. Thi s wusually
but was | owered and backed t ols (Voglds]l992:170).t h e
Again this link with the back /x/ would indicate a back quality for the labials which would

probably mean a level of rounding for these sounds.

In the Westvoorne dialect of Dutch we find backing of /i/ to written /u/ in the viciiity
labials, such that standatichmeren6t o car pent er 6 i sorppandoven@®lunced

6vertebr aodovi Nea 1904s21)] wu r

There is fronting of the long /u:/ to [y:] when this is followed by /v/ or /b/ in the Skane dialect
of Sweden (BendumNielsen 1932:13). This is the only example | have found of fronting
before a labial in the Germanic speaking area. The roundness of the former vowel is retained
which more naturally should keep t®undas a back vowel. There is possibly some
dissinilation happening here to make it fronted although dissimilations are usually sporadic,

but I can find no other reason why this may be the case.

In Anglo-Frisian there was raising of /e/ and /o/ to [i] and [u] respectively in the position
before a followng /m/. It has been noted though that raising of vowels before a following
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nasal does occur elsewhere, so this is probably more a result of the nasality of the /m/ than of

the labiality (Hutterer 2002:199).

Gent Dutch has raising of West Germar@E/ [otPahen followed by labials and velars

(Caljon 2000:8). Linking these two together indicates the feature [+grave].

There was raising of the first element of the diphthong of West Germanic /eo/ to [io] (which
was occasionally left as [eo]), though wadiraising of the second element when a /w/
followed, giving [eu] (Holthausen 1900:3B). This second development of West Germanic
/eo/ was also shared with Old High German, though the environment was before all velar and

labial consonants (Robinson 19925).

In Old English we find that /u/ usually became [0] when the following syllable contained

ei ther [ al or [ oEl . This was however bl ocked
consonant, either preceding or following the vowel. We thus havfli@&z 6 f ul | 6 becomi ng
Old Englishfull (cf. Old High Germarfol which also underwent this change without the

labial restriction). Other examples aftfeiglaz 6 b i > fdgdl (cf. Old High Germarfogal),

*wulfazé w o $ Wub, and *w u | d W2b o wulle (ck. GermanWolf and Wolle respectively,

Wardale 1947:28). If this indicates a fundamental difference between the two dialects then it

may be that there was more rounding in the English varieties in the production of the labials.

This might also explain why fwas retained as [w] in later varieties of English, whereas it

became [bB] or [v] in Ger man.

Another Old English development was the general fronting of former /a/ to [ee]. This was
however blocked when it occurred before /w/ or if there was a back vowkeifollowing
syllable (Lass and Anderson 1975:60, Robinson 1992:157). It was also blocked if it was

followed by a nasal but this has been discussé&hapter 5
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llfuml aut in Old High German affected athd vowel

following syllable, such that the vowels were fronted. This process was however blocked if
there was an intervening /h/ or a /w/ in the first element of a c|ubigs making the /h/ or

/w/ tautosyllabic with the unaffected vow@peyer 2007:50).

West Germanic [ aul/ usually became [ o'E] i n

when followed by /w/ (Holthausen 1900:39).

Apart from the case of fronting in &ke, which | have hypothesised as being dissimilatory in
nature, it can be sed¢hat the tendency in vowels before a labial is for them to raise, round or
back which would imply an assimilatory movement towards a high back vowel. We shall also
see in the following section that a high back vowel is the usually result of a vocalisgtion

labials.

6.4 Labial vocalisations

The labials have vocalised or been dropped a number of times throughout the history of the
Germanic languages, most noticeably in Danish, but also elsewhere. The follogung43

shows areas where vocalisatimighe former bilabial stop havatcurred. The darker shaded
areas show areas where coda vocalisations have occurred unconditionally, wieelighteth
shaded areas show regiowhere these have only occurred positionally or have resulted in

elision without vocalisation. An explanation follolvs

" Sources foFigure43are Barddal et al 1997:160, 228, Braunmuller 1999103, 283, De Vin 1953:20,

Dictionary of the Scots Language §70.1, Einarsson 1945:22, Hutterer 2002:160, 178, Jacobsen 1984:19, Jacobsen
and Matras 1961:XXXHXXXIII, Johansson 1980:12, Knop 1954:81, Kénig and Auwera 2002:191, 194, 320,
Schonfeld 1990:10203, Sijs 2011:146, Stellmacher 2000:239, Thraings@h2012:36, Weel 1904:43
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Ol'd Norse underwent an early elision of [/ b/ 1in
thus have PG'se b uons e v e*a @a n> *s @ n> *s ®s ¥ hgsu > sjau (Voyles

1992:122).

Figure 43

In Icelandic /v/ is absorbed into a previous diphthong if this diphthong endsighdack
vowel. This givessjavar 6 o f the sead sllagvand6fdsj & u:aacrcanjdamds [ sl
(Einarsson 1945:22). (It should be noted for these two examples that the diphthongal

character of the vowels is the standard pronunciation for orthographitd 6 and not
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because of the vocalised /v/. Also the length is because they stand in opblesydind not

because they have been complementarily lengthened.

I n Far oes v eslull $ s[ejavhen folowed byranother consonant, where

there is a fusion of the labiality of /v/ and the nasality of /n/, (this gi@est6 evend as
[[ alpott the v/ is vocalised to [u] such thalvn 6 h a r bsoprandunced [haun]
(Braunmuller 1999:283, Hutterer 2002:160, Jacobsen and Matras 1961:XXXIll,

Konig and Auwera 2002:191, Thrainssenal 2012:36). Jacobsen and Matras note here that

in the cluster /mn/ the /m/ is also vocalised to [u], such tamni 6 f un, joke dat.

pronouncdgd [ “gaun

Intervocalically in Faroese the /v/ is pronounced as [w] when it appears after a diphthong
ending on a high back wel (Kénig and Auwera 2002:194), though this could equally be a

case of elision followed bglide insertion to avoid hiatus.

Garlén (1988:80) notes that /v/ is sporadically dropped when followed by an obstruent. This

is more common in the dialect of Smaland where we find, for examapled b r fort 6 n a

standard Swedisavbrutan (blomma$ a b rffo(flowend6 o( Johansson 1980:12).

In the Middle Danish period intervocalic /v/ (which had developed from earlier /b/) was

elided following a high back vowel and became [w] following all other vowels, such that

Swedishduva 6 d o v e, pi geond ariskdue whgreaghtavn 6 twa it tho ulr 6 i s

pronounced [haun] (Jacobsen 1984:19). Vocalisation of the labials and velars in Danish has
led to an extensive set of diphthongs which can be found in Braunmdiller 1999301

Hutterer 2002:178 and Konig and Auwera 2(B20.
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The Old Norse postvocalic /p/ has undergone voicing in Modern Danish and this has
subsequently also undergone a diphthongisation process in the dialects of the islands as can

be seen ifFigure44®.

In the history of English a consonantal /w/ became fully vocalised towards the end of the Old
English period. The orthography does not show this change so Old Bmdlishwa m b | owo
[ bl a EwaeNiddle Engliahotawen ~ bloweriblCE mn] and later [b@on ~ blawn] (cf.

Campbell 1959:11:315, Fichte 1994:15, 21, 28, 4142, Konig and Auwera 2002:117,
Moessnerand Schaeferl987:72, 155, Mossé 1952:29, 41, Wardale 1947:59, Waghit

Wright 1924:8, Wright and Wright 1928:53, 562, 1160111).

v

Figure 44

8 Figure44is based on maps in BrgndiMielsen 1932:Kort 1 and BrgnduNielsen 1951:Kort 10.
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We also find the combination /af/ becoming [au] with vocalisation of the /f/. Wright and
Wright (1928:57) give the example of Old Englisffoco hawk &6 becoming Middl e

hawek ~ hauk

In Scots we find elision of /v/ in postvocalic position, such that Engiéste, dove, devdnd
evenhave the Scots equivalerttisie, doo, deilband een(Dictionary of the Scots Language
§70.1). In intervocaligosition the /v/ was also often lost in early modern English, giving
spellings such as e Gardro 6 thaugh these are now restricted to poetic usage and in some

dialect writing (Wright 1924:110).

In Old Frisian we find intervocalic /v/ becomes /w/ whibhs subsequently been fully
vocalised in the modern dialects, such that Old Fribifima 6 t o0 shla'ywbad P xwa

b | ips o Mpi>blupin the West Terschelling dialect (Bremmer 2009:114, Knop 1954:81).

During the Middle Dutch period the combiimats /aw/, /uw/ and /iuw/ where the /w/ can be

considered consonantal were fully vocalised and merged to /ou/ (Goossens 1974:45). In

modern dialects we find sporadic elision of postvocalic /b/, /f/ and /v/ in the Zeeuws dialect

such thath @ 6 h e a d 8pondsoto standardoofd andhee6t o gi ved is equi Ve
standardgeven (where the 0 / i s pronounced [ h] nasnmbt t he f i n

pronounced even in the standard vajiety
Afrikaans often elides intervocalic /v/ such that Afrikaamms 6 o Wercorresponds to I
over and naeltie 6 navel 6 nageltje DKdrigc and Auwera 2002:484, Meer

1927 XXXIV).

A similar elision process to that given for Afrikaans occurs in the Brandenburg dialect of

Low German such that High GermaAiendcorresponds 0 Br andendcot § [ aEher ~
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Low German dialects have an intervocalic /v/ here and not /b/Av@nd (Schoénfeld

1990:102103).

Beyond the Germanic speaking area we find vocalisations of /p/ and /b/ in Romance, cf.
Spanishcautivofrom Latin captivy Latinbibereét o & b e b>kbée u¥ berein Italian

(Vennemann 1988:25) and Latnd o p is ddoutarin Portuguese (Williams 1962:85).

Ivl-vocalisations have also occurred in Slavic languages where Slaverel i vi ngdé and
pravdao | a w@ronaunced?@ul—a n [@rau{ala] respectively, Ukrainian and Belorussian /v/
(orthographicallyp) i s -mroev o c [a&llshcb thdt Ukyainiam s®Wol f 6 i s pronoun
[vouk] anddzj !l i o n 6 [l&feandoSineak /v/ has also undergone this change such that

pravdad t r utkivé ba o o d 6 h[prase] an@ofoesmectively (Rehder 1998:95,

114, 215, 233).

Vennemann (1988:26) gives examples from Hausa where coda laidalglars vocalise to,

what he gives as, /w/ such that inpota.kaf.niyaba bl i nd one makenmyad sur f ace

Although it was shown fronfrigure 39 above that the labials can be produced with both
spread or rounded lips there is a definite tendency from the data presented here to equate
labiality with rounding. The result of a vocalisation of a labial is usually a high back rounded
vowel. Also tre effect the labials have on neighbouring vowels very often results in rounding

of these vowels.

From the data presented there appears also to be a link between rounding and backness. In
Maddi esonés (1984:124) UPSI D daddand 835 0of94 % of f
back vowels areounded. The difference between front and back vowels acoustically is that

front vowels have higher F2 values. Flemming (2004:234 citing Liljencrants and Lindblom

1972, Stevens, Keyser and Kawasaki 1986) offers a perceptpidnation whereby lip
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rounding lowers the F2 value so is preferred in maximising vowel space. This perceptual
explanation means that front vowels tend to be unrounded, whereas the back vowels will tend
to be rounded where distinctiveness is the ovewidactor. This trend would presumably

also go in the other direction where roundness is associated with backness. A sound with
labiality and, if it is the case as it seems to be in the Germanic languages, therefore also

rounding will have a connection backness.

As the link between rounding and backness is suggested as being an quasfitual one

there is no problem in drawing@ha k o b s o n, Fant298®d Haelateade OLY a3
In order to determine if a consonant is grave (or its oppdsitec ut e 6) t hi s can be
looking at the second formant in the spectrum of the transition from a consonant to a vowel.

We can see frorfigure40 on pagelllabove that the second formant appears lower for the

consonant than the vowel so the labial /b/ as presented here is described as grave. In
sonorants iflte second formant is closer to the first formant then it is described as grave, but

when it is closer to the third formant it is described as acute. For vowels, then, this means that

front vowels are the most acute and back vowels are the most grave jsdigchonstrated in

Figure45 (taken from Ladefoged 1993:194). Here each vowel was said in a framework of [h

d]. It is clear that for the front vowethe second and third formants are closer, whereas for

the back vowels the first and second formants are closer.
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Figure 45

Jakobson et al mention that in the production
comparted mouth cavi ty groquei@df}he labals thestongueians t hat
not used primarily and so does not divide the oral cavity into secstw for the velars and

back vowels the highest point of the tongue is far back in the mouth allowing for a larger

cavity prelingually. These sounds contrast with coronals, palatals and front vowels where the

tongue height in the centre of the oral caviroduces smaller cavities prand post

lingually. They also note that there is a narrowing of the pharynx in the production of grave

sounds as opposed to acute ones.
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With this in mind the effect the labials have on preceding vowels can easily banegplath

the feature [+grave]. This explains the breaking of front vowels before labial sounds, as the
transition from the front vowel to the backness of the labial will cause a diphthong (or a
backing of the vowel if this interpretation is believed). Ae tsame time it explains the
backing of vowels where not only the transition from the vowel to the following labial is
affected, but rather the whole vowel has been backed. Rounding of vowels can be explained
with the labiality, although without backing weannot ascribe this to the presence or

spreading of the feature [+grave].

The monophthongisation processes described affected the two diphthongs /ai/ and /au/. It

should be noted for the first diphthong the /i/ is the most acute vowel possible. Aogéide t

acute sound and then back to a grave one would therefore expend more energy than if the
sound were constant, so [/ eE/l, as a compromi se
would be preferable before another grave sound. It is a little haodesee why /au/

monopht hongised to /oE/ in this position as th
and woul d not need to change. I t s devel opmen
monophthongisation (Hirt 1931:39) so we may have a caseof@&owel change to retain

symmetry. We can also note that the monophthongisation of this back diphthong was a

general feature in Old Saxon, but this was blocked and kept as a diphthong before /w/, which

would indicate that there is nothing inherent i thound which would produce a back

monophthong over a diphthong, strengthening the case for a consideration of symmetry.

The situations where | abials apparently Obl ock
with the grave feature. Most of the proasdlocked were ones which involved vowel
fronting. Here a grave vowel would be better than the tendency to an acute one, so the

fronting did not occur.
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Prevention of lowering of a vowel, coupled with raising vowels before labials may be
because the lipare close together for the labials and in order to produce them the bottom jaw
will also be raised. In the production of the other-tatrial sounds the tongue is involved but
not directly the jaw. Raising thew will also raise the tongue therefdte blocking of a

change invowel heightcan be explained this way.

The only process which is difficult to explain
is followed by /b/ or v/ (BrandurNielsen 1932:13). We may have a dissimilation here. The

/bl and v/ in the Danish (and south Swedish) speaking areas are prone to vocalise to [u]. In

order to produce the sound as separate from the neighbouring vowel this vowel may be

fronted to avoid the consonant being subsumed.

In dl areas where we get vocsditions this surfaces as a high back vowel. The most vowel

like labial is [w] which is a consonantal version of [u]. If this surfaces from a vocalisation it

is then no surprise.
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7 Dorsals

In this section, both palatal sounds and velars will be disclidPalatal consonants were not

present in PG as the palatal series of consonanticihd® merged with the velar series and

only arose later in some of the Germanic dialects through fronting of the former velars. It is

therefore necessary to discusssthpalatals and velars together.

A characteristic spectrographic analysis of velars is the narrowing of the second and third

formants. The spectrographic imageHigure 46 for the wordgag demonstrates this well

(taken from Ladefoged 1993:200).
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Figure 46

7.1 Early Germanic dorsal

PG velars developedrom earlier PIE velars. In PlEhere were three series of velar

consonants; a plain series consistinglfQ0/ and /k/, a palatwelar series which is often

shown as W) /[(fsa n M#feand a labialised one consisting 6f & "Q/ ,

2010:63). The distinction éiween the plain and palatelar series was lost whereas the
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labiality of the labialised series was phonologised giving the Germanic welars/ / k/ , | x/ (i

0w/ , | k wdusen 20k0M13). ( K

Because of the loss of distinction between the plain aalkhtgvelar series we can
hypothesise that the exact position of the tongue in the production of the velars was more
flexible than in the oldePIE and the exact degree of frontness in the later languages was

heavily dependant on the surrounding vowelsyashall see below.

In addition to the velar series of consonant®IE there was also a series of what have been
termed laryngeals, commonly referred to ag, i/ and /k/ which have been much debated

as to their exact naturef. for example Lindsmann 1997) These mainly had an effect on
vowels in the daughter languages and can be largely reconstructed from features such as
ablaut. As they had completely disappeared before PG developed they will not be considered

here further.

The PG D / phoneme seems to have had -tobabcalla!l | ophone
and P ] which occurred el sewhere (so initially,
There are slight variations of this situation in the individual languages whilthbe

discussedn the following sectior{Voyles 1992:97).

According to Wright (1910:10), Gothic followed the PG pattern above with the additional
feature that there was word final and positional devoicing which gave us [x] word finally and
before /s/Rauch (2011:43), on the other hand, limits the pronunciation f[ t o t he posi t

after a nasal.

Robinson (1992:83) gives the Old Norse distributionlof / as t he same as that
above, but the fricative allophone was devoiced before voicstegs and we also have
palatalisationto] Q] bef or e a f rvocalitallyamw wefdre adront vbwelor P o st
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the glide [ ]/ he gives the pronunciation as |
following vowel on the consonant but it isalear how much a preceding vowel could affect

the underlying vocalic element of the consonant.

As with Old Norse, a following vowel in Old English also affected the value of the velar. We

have the situation for thel[ vbijovlldnfollosedbyel ar suc
a high front vowel. The voiced velar, though, underwent the chadges /Y [ H] Y [j ] i n
position (compare Andersoand Williams 1935:12, Fichteand Kemmler 1994:21,

Freeborn 1998:29, Hutterer 2002:208, Lassl Anderson1975:114, Robinson 1992:155).

From this we can deduce that the input value of the voiceless /k/ was a stop [K], whereas the

input value for / woul d have been the fricative [7Y].
come to this conclusion, though they paintt that initial b / does appear to have

stopp] | ater during the Old English period.

Additionally, a previous vowel also affected the pronunciation of the velars. Wardale
(1947:56) mentions that a&//following one of the vowels b, € dwould have had what he
called a ylike quality, though he mentionhkat it would have been mofecative, so we can

give it the value'lj though this did indeed later become [j].

It is also pointed out by Campbell (1959:68) that the fronted versions velars only
occurred before originally fronted vowels and not before those fronted through umlaut, so the
velar fronting must have occurred at an earlier stage than umlaut and after the fronted

consonant had become phonologised.

Although fricatives geerally underwent devoicing in woifthal position, this does not seem
to be the case here folf] This ma indicate that at this stagevilas less fricative than some
of the other fricatives of Old English which would make it more of an approximanta&it le
in this position) such that devoicing did not occur.
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Bremmer (2009:48) gives the Old Frisian/ as being the stop [O0] in
back vowels (and later umlauted vowels), the voiceless fricative [x] in word final position

(and presumadip before voiceless consonants) and the voiced fricafifelfewhere. Voyles
(1992:172) states thatth@ / woul d have become []j] before fro

the umlauted [a(E)] .

For Old Low Franconian, dih Robinson (1992:21011) and Goosss (1974:67) give the
value of D / as [ 0] after nasals and when geminate
produced [x] (which would presumably also have been the case before voiceless consonants)

and elsewhere it would have beé¥i [

As withtheotheNor t h Sea varieties, Ol d Saxon woul d ha
position before the front vowels [i, €]. Old Saxon also underwent final devoicing, which
presumably would have extended to a position before a voiceless consonant (compare, for

exanple, Heyne 1873:21).

Old High German underwent a second sound shift where / Y / k/ and [ k/ Y [
however depended on the dialect spoken with more southern dialects showing the greatest

degree of shift. For those dialects whebe// r e ma i rthésdvould ddave endergone

devoicing word finally. It should also be noted that the fricative versibdcame a stop,

probably as part of the second sound shift (compare, for example Ellis 1953:22

A brief explanation will be given here about a gess which occurred in Gothic and Old

Norse and variously in later dialects which will give us some further insights into the nature

of the velars.
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Within Gothic and Old Norse the PG combinations of /jj/ and /ww/ underwent a process
named varipewmshygo odshhad¥rer sch2rfungd or Hol zmannd
Braune and Ebbinghaus 1981:57, Coetsem and Kufner 1972:85, Hirt 1931:113, Krahe

1948:17, Rauch 2011:26, Voyles 19923%).

The change is such thajj#/ became {ddj] in Gothic and {0 G]jin Old Norse, whereas /

ww-/ became 40 0-fvin both Gothic and Old Norse. Vennemann (1988:16) explains the

change as a case of head strengthening. As a geminate the /j/ and /w/ would be ambisyllabic,
belonging to both the coda of the first syllable ane onset of the following one. A head

favouring a strong consonant could turn this /j/ inio]] (or [ d]) and the gem
then pull this consonant into the coda of the preceding syllable. It allows for a strong onset,

whilst retaining the former ggoximant.

The relevance to us here is not so much in the process but more in which consonants actually
resulted from the process. We thus have for both languages mentigndda§ ur f aci ng fr o
former /w/. This implies a link between the backness of both [w] @hd he two languages,

however, differed in their development gjj+# in that although Gothic becamei{lj-], Old

Norse became{ G]j We have seen that Old Nor&¥ was palatalised in preocalic position

when this vowel was-pack], however this wasoh the case in Gothic. We may, however

hypothesise that underlyingly for both we had here a palatal sound, although the orthography

differed. Whereas the palatal could be associated thihpalatal allophone ofY in Old

Norse, and so was also writtgnthis was not the case with Gothic davas chosen here to

represent the sound. Subsequent loss of the palatal /j/ in later Gothic dialects resulted in an
alveolar and not a palatal sound (cf. Crimean Gal@6 e ggd from unattested e

*addja from PG*ajja- (Stearns 1978:127).

Table14 summarises the situation described in the previous sections showing the positions in
the individual daughter languages which differ from the orightamodel.
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PG Gothic old old old Old Low old Old High
Norse English Frisian Franconian Saxon German
#__ V[-back] [g] (] K] b1 [¥] G-] ([-kD
#___ V[+back] [a] [y~d] [x] ([~kD
V__ V[-back] [9] (-] [i] [i] [¥] (-1
N__ [9]
g__ [g] ([~ kk])
c__ [9] [y~d] [v]
V[-back] [x] 0] G-] [g]
V[+back] [¥] [9]
__ C[-voice] [x] [x] [x] [x] [x] [x] (k]
_# [x] [x] ([¥.D [x] [x] [x] (k]
Table 14

As was noted in 8 taking the analysis as shown abovetiarefore have the very marked
situation that a phoneme’Y/ occasionally occlusivised. Vennemann (1984) therefore
suggested that the original sound would have béénwhich positionally voiced and

spirantised; both of which are common in lenition preess

7.2 The ®mplexnature of dorsals

We mentioned earlier in secti@:3 that when children are first acquiring language they have
motor skills which greatly limit the movement of their mouths. Two studies mentioned in the
aforementioned section showadquisition of a CV structure where either the consonant was
produced correctly or the vowel was accurately given. The studies showed that if the velar
consonant was produced correctly the following vowel produced would be a high rounded
back vowel, wheras correct production of a vowel produced a /k/ if the vowel was a low
vowel. If the following vowel was a high front vowel a /t/ would be produced and if the

vowel was a rounded back vowel then a /p/ would be produced.

Considering the implications of ith for a moment regarding the anticipatory nature of
language, if a speaker anticipates a high front vowel then we would expect a tendency

towards f/. If the actual consonant i&/ then we would expect this to be fronted. If on the
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other hand a high baclowel is anticipated then we showddpect a tendency towards /d/. |

the actual consonant produced/k$ then we should expect a certain amount of lip rounding

to occur, but otherwise the consonant will stay where it is. If, however, the anticipated vow

is low then we should not expect much movement. In none of the sources above does it
mention the degree of lip rounding involved in a /kV/ environment but it would be highly

unusual if there were no variation indipunding depending on the followingwel.

The fact that formog of the dialects we findome frontingoccurringbefore a high front

vowel is therefore not surprising.

Proceedingfrom the study involving accuracy in the consonant, this will affect the
anticipatory nature of the vowel more noticeably. In the following sections we will see the

effect the velar element has on a preceding vowel.

We havepreviously explainedhat allconsonants necessarily involve the tongue and the lips.

In the production of velars the lips can be rounded or unrounded. In modern Germanic
dialects this is not phonemically relevant, but as we have seeq,ithere was a series of
labialised velars inPIE. As the labialisation had been phonemicised to a velar + /w/
combination the velars in PG would have behaved like modern dialects and the amount of lip

rounding would be irrelevant at a phonological level.

The dorsum however plays a crucial role ia groduction of both velars and vowels and due
to lenition processewargetingarticulators a reduction of the movement between the velars
and vowels is therefore likely to be of greater importance than it would be for consonants

where the dorsum is notimarily utilised in their production.
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7.3 Dorsal effecton vowels

In this section the historical effects the velars and adjacent vowels have had on each other in

the Germanic dialects will be shown.

Old East Norse underwent a process of diphthongisation or breaking before a following
labialised velar consonant such that we get comparisons of the form in Old Icelamgha

0t o s i signgainld Swedjsh andiungein Old Danish (Hutterer 200246).

Daniaswhi ch i s[a,has ma khleyahdefore [pABpamce[+VEL] consonants

(Braunmiuller 1999:9903). This would mean it becomes [+grave] before [+grave]
consonants pointing to a back quality of the Darlish/ i n t h i tise Fynskslialéctiob n . I n
Danish the long version of this vowel is coupled with vocalisation of the velar to [w] and the

vowel becomes GE ] in East and Southern varieties on
(BrgandumNi el sen 1951: 119) . nbhlrasual imthat ¢herg is fvontingh [ 7 : ]
combined with rounding and | am uncertain how to explain this here. It possibly represents
different periods of the dial&ist development, with former fronting when the velar was given

a front quality, but maybe the valsation to [w] of the former velar may have been a spread

feature from neighbouring dialects and this subsequent [w] roundedBhe [

Pittsburgh English laterals form a natural class with voiced velars such that a following [I] or

[0] c a ulevevewelr to lax (Walsh Dickey 1997:31)

teal [td] fatigue[f ptcd]0
meal[mdj league[l 10
ale[ul] Hague[hy P
pale[ @J'Q Segafsb ] A
pool[ @I[Q frugal[f¢ &I o
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tool[ &]'Q loogie[la §]
toll [ &'Q rogue[¢ q 0
The dark /I/ in Pittsburgimay undergo vocalisation, appearing as a high back vowel, which

would indicate the underlying height and backness of the velar.

For this latter case it was noted that thisrgreater difficulty in maintaining voicing with

dorsals than with coronals omilals (Westbury 1983). One way to overcome this is to widen

the pharyngeal cavity which is done with advanced tongue root. This is not extended to the

voiceless [K], but it behaves in a similar way to laterals which may also exhibit a much wider

pharynx wien compared with the alveolar stops (LadefogedMa d d i S @ @)3T h e

claim here il/sbuftoral GelH (#8ds Jhep do however give other

| anguages where there is a narrowijhAlgbaonfi atnhe p'l
[H p1(8)&R u s 9li(p1B8). | have no evidence of the exact articulatory shape of Pittsburgh

English /I/ to make a better judgmenttasvhich of these lateralsnhost resembles.

In Southern US English we find/ has the al |l op laudrdalél afdd | befor
following /w/, elsavhereit is pronounced d® (Wells 1982:535). Note though that in these
same dialects we find palatal offglides following front vowels when followed by velars,

though not when followed by dafl or when following /w/(see below

In Old Frisian we find that and e were often written interchangeably, however before
geminates and especially befbrmndx ([ks]) we only finda (Cummins 1881:13). This would
indicate a back quality for the [K] in this position, thoughewlvelars were followed by front

vowels they were palatalised (Bremmer 2009330 Cummins 1881:23).

In the Westvoorne dialect of Dutch we find the usual progression of former short /o/ is
claimed to be'Qp however the diphthongal offglide is absenthiose syllables ending in a
velar consonant, such thabké b u ¢ k @] andsoggedr y e O whereagpdté pot & i s
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[pOth andgebodd ¢ o mma AY@d] (Weel 1p04:24). He unfortunately does not give any
examples of this vowel with a following labliso it is unclear whether the velar prevents the

diphthongisation or whether it isiggered by a following coronal

Afrikaans has a lowering ofU[ to [ee] before velars and liquids which appears to be

progressing towards [a] (Ponelis 1993:6&thoughthis looks like a lowering, it is part of a

greater backing process as describedldn

There is vowel breaking in Yiddish whereby a schwa is epenthesised when followed by a

velar fricative gxVi mgd/ Bbih'BX k] ohisardylpdpgdeasa s i ih'B |

when the velar is taasyllabic, being lost when suetords add a vocalic suffix in the plural
for example (Konig and Auwera 2002:392). This phenomenon is especially noticeable in

Sosnovce and Retin where the epenthesised vowel c&-lig (Jacobs 2005:16405).

Contrary to the velar nature of this sound as just described, it could also behave like a palatal
sound.A weak middle syllable /a/ became /i/ in Old Norse if an /i/ was present in the

following syllable, but this also occurdsef it followed either 7Y or /k/ (Noreen 1970:118).

A vowel followed by a palatalised// or [/ k/ was umlauted 4in Ol d
umlaut (Gordon 1956:322, Voyles 1992:115%)."Q] and [ k™Q] occurred as
Ikl before all frat vowels (cf. Robinson 1992:83), so this extensionwhlaut must have
been triggered by the consomt and not the following vowel, where nbigh front vowels

would not have triggered the rule.
The Icelandic combinatiom/i / i s pr o n o asrhed ® diphthgngal lengtheriing &f h
a previous vowel such that it has a high frontglifle with rounding dependant on the

previous vowel, giving the combinatioagi [ ad égi[ei:jdy ogi [@ 'Eibi [(Ay:jd and dgi
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[ T yh:although this is not @sent in the Southeast the island Barddal et al 1997:265

Einarsson 1945)9

In Faroesefor diphthongs ending ianhe front offglide is subsumed intofollowing long
IE/ or | cEIl, whi ch ar e 0pQH/ a taawdicrsiestill kvi@gdmts i o n s

from the orthography. Sdoyggja6t o di e6, where the di p'O}(II-|—I”| ong i

of

S

beco[d@a] (Jacobsen and Matras 1961: XXIV, Thr §i

In Old English, the PG velars had been palatalised before fovmtls. This palatalisation

was a direct result of the frargssof the vowel. A later change in West Saxon was that these
palatalised sounds in turn had an effect on the following vowels in that they were regularly
diphthongised (Campbell 1959:69). We thus get the situation that PG combinations such as

*0 e/ b eeQidrErglisR d/ and subsequently West Saxée//

The usual development of Old Englighin Scots was to the fronted [g], however this
acquires an additional high front offglide when followed by a velar, giving, for exaimpiec

6 b o o loduk[b¥dk] (Warrack 2000:9).

In Belfast English the usual pronunciation of tiP vowel is [a] however this is raised to

[z ~& in a position before velars. Most noticeably is that this vowel may lengthen and
subsequently diphthongise befor@e] and [bdB]as [EbJy Evangwhere there is
correction away from this pronund®d(®itoyon the
1981:75). This also has parallels in Southern American dialects wheared//2e/ can become

[0U]cand [zg) respectively in the positin before velars. The following velar may also
palatalise and with it the offglide will be lost in this position givegg[0 -0 Jiand back

[baak ~ baec] (Wells 1982:486).
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In Old Yiddish we find fronting of /u/ to [y] and rounding and diphthongisatibnto [yp ~
io] in the environment before the velar fricative [x] (Hutterer 2002:351), which seems rather
oddly to indicate a front quality, even though Modern Yiddish only has [x] without an

allophonic front [¢] unlike German (cf. Jacobs 2005:110).

In North East Yiddish we find a high front diphthongal offglide of /le/and// i n t he posi 't
before the vel ar0snds alyo[uflbrginwgion s/ Hrbenk&j Abst ]
though it is unclear if this is a result of the following velar @ tésult of the following nasal

quality of the consonant.

Perhaps unusually, unrounding occurs in Faroese, such that the combiagtiois
pronounced @B and 6gvbecomesj #]. The usual pronunciation far and6 are [4 and

[ T] r es pec nandMalras 19611XxXk)olfthéses an effect of the following velar

and not one of hypercorrection then itwl indicate a spread gesturerh the [0 ] as the

following [v] would tend towards rounding.

Wardale (1947:40) points to a monophthongisatioméf p ht hongs before a bacl
the Anglian di adwch tolaiteledakfyge sth U.Hend oo Y
claims it as a monophthongisati but it is probably best toag that it was lack of
diphthongisation in this position. This wagnerally also the case in Northumbrian and

Mercian (cf. Dresher 1985:33).

We also get raising of /ae/ to [e] before a following back segment in the Mercian dialect

(Dresher 1985:32).

In the Middle English period we find widespread diphthongisation of amidl low vowels
before a following velar fricative which have subsequently monophthongised but remained in
the orthography (cf. Brook 1963:64). Words sucleigbtandoughtcome from Old English
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earlierehteand ahteand through 18 centuryeyghteand oughte (Barnhart 2004:318, 740).

This is interesting in that the influence the velar fricative has on the previous vowel is its

height. The velar fricative /x/ probably had the allophones [¢] and [x] following front and

back vowels respectively. These nefidly merged with other diphthongs in some Northern

English varieties, such that a word likeeightmay be pronounced [if], whereaswait has

the monophthong [weEt] (Wells 1982:sdao%wak) and Or
being usually monophthgal [CE] ( P h 1 9 (dauphterhds @ dighthangi ~6 u  ~ a u ]

(Ph194).

In modern West Frisian dialects we find standard [u] being pronounced as [0] before nasals

and velars (Sipma 1913:38), which may indicate lowering of this vowel in this position and

as such could be a dissimilation, however the example givEik & y o kvkeée,standard

Frisian has []uk] but dialectally we find [jok
earlier dialects including Old English, Old Norse, Middle Dutch and Old High German, so it

is unclear what exactly is happening hgrfe dictionary items for each of the languages)

Long vowels were shortened in Middle Dutch in the position befdre[xt ~ ¢t] (Goossens
1974:51). Whether this was because of the quality of the following consonants or due to
moraic considerations with vowel shortening in closed syllables is unclear, though we also
find this change occurring in those words where therenaht had becomeft, so it is more

likely to be a result of syllable shortening and not the consonant.

In the SchawenDuiveland dialect of DutchWest Germanicd usually becomes [u],

however it remains lowQ in the position before a following /m/ éxt/ (De Vin 1953:11).

By analysing the data presentétdbecomes clear that the most common processes involving
a vowel plus velar combination are ones where there is some form of epenthetic glide
insertion. The form of this glide often seems to depgmoh the nature of the previous vowel
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rather than the velar. There seems to be a symbiosis between a vowel and a following velar
that the vowel will &ect the level of frontness of the following consonant, whereas the

consonant will then reaffirm thisvel of frontness and add height to the previous vowel.

This situation is to be expected. The velars (and the palatals as included here) and vowels
share a common space in the mouth. Unlike the anterior consonants where the primary
articulators are nan the same space as the vowels and so the effects between the two are
less clear we find the exact production of the velar being more directly affected by a
neighbouring vowel. As such the exact value of a resultant vocalisation is also strongly

influenced as wi be seerin section9.4.

The situations where we get lowering of the vowel are a little more difficult to explain. It

should be remembered fromh.3 and 9.2 above that in child language errors, correct
pronunciation of a low vowel seemed to tegga prevocalic /k/, whereas correct
pronunciation of the /k/ triggered a following high vowel. We do not have the corresponding
equivalents for when the vowel precedes the consonant, as this is usually considered to be a

more marked situation and one wherhild language is less likely to produaerelevant

result, so such data would be difficult to elicit. This may be playing a role in these cases
though, but iis unusuat hat correct pronunciation of a | ow
errors, wheresiit is precisely the vowel which changes under pressure from the following

consonant, so it seems unlikely that we can include this as the explanation here.

Where front vowels lower, as in the Afrikaans case, this seems to be as part of a general

backing process in progress. Whereas the Dutch development of-Géestanic  / i s
pronounced'Y, it remains ] in Afrikaans (cf. Ponelis 1993:1
contact of the active articulator against the passive one, more precise positoinvged

than with fricatives where the active articulator approaches the passive one. We can compare

this with Modern German data where the stapsahd /k/ are slightly fronted ta)] an [#]>
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respectively in the vicinity of front vowels, wherea® thicative /x/ has the fully fronted
allophone [¢] in the vicinity of front vowel§ersonal knowledge)A following velar stop,
then may be more accurately velar in Afrikaans than it would be if it were a fricative, and this

in turn would force precedinfgont vowels to become more back.

7.4 Dorsal wocalisations

The following Figure47 shows regios within the Germanic speaking area where ®& / h a s

developed into a vowel, either historically or as ongoing procésses

A brief glance will reveal that there are two possible outcomes of a vocalisation of the former
velars in the Germanic language area which are dependent on the adjacent vowels and not o

any inherent character of the consonant itself.

If we consider the positioning of the vocalising sound within the syllable it should be noted
that it is in the weak coda position. In a syllable with CVC structure the strong vowel
segment will have morprominence than the coda consonant (this will be discussed more
fully in following sections). It was noted for child language2id that if a highbackvowel

was produced correctly then the onset will likely be /p/ and only if a low vowel was produced
comectly did we get a /k/. However, adult speakers are indeed in a position to deal with coda
consonants. Correct pronunciation of /k/ produced a following high back vowel. If in the
course of the language the velar consonants have developed an allopbtibatidin of
palatalised consonants following front vowels and fully velar consonants only following back
vowels as the Germanic languages have indeed done, then it is no surprise that the resultant

vocalisations are as explained.

® The information folFigure47 is drawn from Anderson and Williams 1935:22, 25, 32, Barddal et al 1997:228,
Cummins 1881:20, 22; Einarsson 1945:15, Fichte and Kemmler 1994:28, Ereeborn 1998:11112, 208,
Gordonand Taylorl956:325, Green 1990:247, Hutte®902:175, 178, 208, 218, 233, Jacobsen 1984:19,
Klausmann et al 1994:16167, Konig and Auwera 2002:195, 320, 11178, Meer 1927:56, Mossé 1952:29;
Newton 1990:155, Schonfeld 1990:1003, Thrainsson et al 2012:401, Wardale 1947: 29, 57, Wright aighivr
1928:5260, 64, 110
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Figure 47

We shall turn to the individual developments of the velars as an explanation of the map.
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By FrontBack vocalisations shall refer to vocalisations whereby combinations of a front
vowel followed by a velar results in a high front vowel andack vowefollowed by a velar

results in a back vowel.

One of the earliest distinctive processes in the PG language group was the treatment of the
labialised series of velars. The usual progression dPlBeseriesd Qa / , [/ o0a/ , [ kal/ in
to/’%y , [/ kal/, and [/ xa&/ respectively. An exampl e c
for the word RE8khKagumnishgnwat*eaxXdX@dervedme PG
term for 0i-PG*aandjp Gerrone npgr eV eraQy dbeférs bedoming t o

common PG* a u(pf.2Dld Norseey, Old High Germarouwg with a vocalised velar'Y

(Hirt 1931:13, 127, Ringe 2006:109, Wright 1910:64). Here the previous vowel plays less of

arole and it is the labiality of théd which determines itsocalised outcome.

The North West Germanic dialects underwent a further change "Witle¢oming /u/ in the

position between a back vowel and /m/. Here /a/ is included, so we can conclude that it

probably had a back quality at least at this stage, wkicisb reinforced by its alternation

with the long CE/ . We get &athamapt ese ® f ©agifE whichdit hot ¢

undergo the change) became Old High Geriveum) *flauCmaz6 s war mé became Ol d |
flaumr (which is related tdlugaé t o fete yhé ¥ wak not vocalised) (Nielsen 1989:96,

Voyles 1992:75).

In the Istland and Bergen regions of Norway we get vocalisations of thekggé f or est 0
[sceu],stiga6bt 0 i ncreased [steia] (Bar Adal et al 199
devdopment of the diphthong atkogwith the front first element [e] which seems unusual

here, but it is probably the development of [ou], based on the orthogreamhso would be

correct to include this in this section. There were also widescale vocaisafithis type in

the dialect of Gotland during the "L Century, such that formdlugadét o f $egadd t aon d

sai |l 6 fiyrawdseilaeespectively (Barddal et al 1997:64).
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This is also a change which occurred in Old Danish, suchthaeEame [lifollowing back

vowels (including) /a/ and became [i] following front vowels, giving for exangalethe

6sai dd when c¢compaagdahdmawvedbst Omdc Ndreempared wit
Magen(Gordonand Taylorl956:325, Hutterer 2002:175). This procemsained active into

the Middle Danish period with later example sucHeas> fej6 ¢ o wa r gayn > gavn d

(where the orthographicr e pr esents [ u]) O6used (Jacobsen 198/

These changes have resulted in the extensive modern series of diphthongislnvibeme
formally there were only monophthongs, lists of which can be found in Hutterer 2002:178,
Konig and Auwera 2002:320 and do not need to be repeated here. The situation in Denmark
is made more complex in that there have been two waves of vocalis@he first just
affected the originally voiced sounds and can be seen throughout all Danish dialects. The
voiceless obstruents were subsequently voiced and they too were vocalised. The following
Figure 48 shows the situation of the consonant in Danish dialects of a vowel plus a former
voiceless velar. Idrigure 48 FV represents front vowels, BV are back vowels. (The map is

based on Kort 12 in Branduiielsen 1951, cf. also Barddal et al 1997:228).

p U

(A) FV_>i
BV__>u
a_ >0

(B)FV_>i
BV__>u
u__>0@

(C)FV_>i
BV__ >0

Figure 48
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In Old Englishd / was pronounced [j] in coda position
elsewhere. The exact value of [j] may have been slightly fricated, so similllraad it was

only in the transition from Old English to the Middle English period that we ocaakspf its

vocalisation, although it did undergo elisiaith compensatoy lengtheningbefore /d/, /6/

and /n/. We get Old Englistieegd d a y §lbefomthds Middle Englisdai [dai], seglé s ai | 6

[sejl] becomesseil [seil] and with elision earlyagtle 6 s a[sa#té] becomes 3 d es IB|'Ed

(Anderson and Williams 1935:22, Fichte 1994:15, Hutterer 2002:208, Konig and Auwera

2002:117118, Wardale 1947:29, 57).

In addition to this the coddY which remained after the back vowels also vocalised in the

transition toMiddle English leaving [u], usually written ag This gives Old Englislugol

6 b i r "®pbedoming Middle Englistiuwel ~ fowel[foun] andUg é&érowné became | at
éwe(Anderson and Williams 1935:32, Freeborn 1998:112, 208, Hutterer 2002:218,

Wright and Wright 1928:555). More extensive lists of these new diphthongs with early

dialectal differences can be found elsewhere (cf. for example Fichte 1928,:2Mossé

1952:27-29 Wright and Wright 1928:580).

As in Old English, Old Frisian underwent similar changes, such that ¢ofla /af t er front
vowels was vocalised, giving Plag-6 day d b ec o mi deigPGCHag- 6 Ral sban

becameneil and*weg becamavei (Cummirs 1881:20, 22, Hutterer 2002:233).

This kind of vocalisation also occurred in the history of Dutch, though it was restricted in its
distribution. The ¥ only vocalised in coda position when followed by /n/, such that we get
Middle Dutchbregen6 br ai n 6 b e c loreim Alsg intereocakcally in the earlier
West Germanic combinaticegi this becamedjj] in many dialects giving, for exampleeijl
Owat er ma r k pegif (cf.oGarmanRegdlviitle the same meaning) (cf. Ausems
1953:46,65, De Vin 1953:6, Meer 1927:56, Weel 1904:15).
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The northern Alsatian dialects exhibit an intervocalic distribution of [j] occurring after front
vowels and [w] after back vowels, lending a diphthongal character to these combinations here

(cf. the mapsn Klausmann et al 1994:16567).

Although elisions are not cases of vocalisations, they have been included here as they have
been in discussits of vocalisations for thether places of articulation. They are also
especially common with velars and a pbksreason for this will be given in the summary of

this section.

In Old Norse we often see elision of final voiced velars when following a vowel, such that we
have oppositions betwedidlga 6t o | 6é6i edd (cf . lugdmanslaugyi t h Got h

(Krahe and Meid 1969:101).

Inlcelandich / di sappears i n fi &a&,,awhchare [aul, pujandhen f ol
[u] respectively, so after a high back vowel. It is also elided between these vowels wand

givinglag6o ho | | owdddgd i aadueEd) or ceigo d r o f t a admdgasoch.aéc k[sHu : ] ,
[dr apdrogu 6t hey d r 4 \(Etharsfod b 15). Note here that the vowel

lengthening indicates that these vowels are considered as being in open sylidiriesama

result of compensaty lengthening.

In Faroese both [08] andY in nortinitial position have been elided though they are still
shown in the orthography, giving, for exampg,6 | 6 [ daguid daanodvur] [(hdre the

[v] is the result of intervocalic glide insertidm avad hiatusand not the progression of
underlying [Y) (cf. Jacobsen and Matras 1961:XXIl, Konig and Auwera 2002:195,

Thréinsson et al 2012:401).
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In Afrikaans we get elision of intervocalic voiced velars following long vowels or
diphthongs, such that earljemnd Dutch,spiegelé mi r r or 6 s$pwél ahndploegkna a n s

6pl ougho6 has pleeé(d. matterér f2002:28% &dnig and Auwera 2002:484,

Meer 1927:XXXIV). In addition we find compensatp lengthening when the// is elided

intervocalically afer a short vowel, giving Dutdeggeré f i | e 6 b ec ol@er[loE] Afri kaal

andtroggen6t r ou g h 6 i troe[tAdBR(Korkigeaadmaweria 2002:481).

Old Saxon usually retained a consonandal /, it was however | ost i nte
following [i]. Elsewhere thisG/ woul d have been pronounced []j
(Holthausen 1900:81). In modern eastern Low German varieties we, however, find that
intervocalic-g- has been elided completely giving for example High Gerfliegen6t 06 f | y

produced as [fle:n] andage6 day s &6 pr @8 (Schérdeld 4990:1p2d3). This

feature can also be found further south in some Saxon dialects (so Eastern Middle German)

where High Germasagen6t o say 6 c¢ an @bleandWwagenhecomascf@rd, [ s

though this elision only occurs after [a] and not the other vowels (Bergmann 1990:296), as

well as Western Middle German dialects, such as those spoken in Luxembourg where exactly

the same phenomenon occurs (Newton 1990:1H%. Pfalz region also kahe pattern as

exhibited in Brandenburg, described above in Schonfeld (cf. Green 1990:247).

It should be noted that vocalisations occur outside the Germanic speaking area, in that, for
Spanish, the development of Latrectud b r e a*p & & pechoand for Italian, Latin
integrudé e nt i ir retde ivero*dhe distribution in these Latin languages is much more
restricted and not as wiglread as it occurs in Germanic languages (Vennemann 1988:25). A
closerpattern occurs in Portuguese where /k/ wasalised to a high front vowel giving
Latins a&s i x 6 > deig andAucgbueeisgeh t doitobVeecalsafiad the front back
distribution in words such asctumo6 | e g a | > gqut pnedostnd s ¢ h o doutd y 6
although the distribution tends be dialectal with some areas having maiei/oi reflexes

with others having morau/oureflexes(Williams 1962:85)
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It has already been mentioned that the velars and vowels are intimately linked as they share
the same articulatory space, much mare¢hsn the other consonants. As such the progression
from a vowel to a following velar will necessarily change the outcome of the vowel and the
velar. It is possible to prepare the front of the tongue for a following alveolar stop, for
example whilst keepig the back of the tongue involved in the production of a preceding
vowel fairly constant (although, as has been shown this is not necessarily what actually
happens). The transition between a vowel and ar\er palatalised velawyill necessarily

involve a raising of the tongue to produce a consonant and the frontness or backness of the
tongue for the vowel production will also influence the position of the following consonant.
The cases, mentioned above, where elision occurs, usually intervocalitielipates this
movement to aid fluency, whereas a vocalisation of a former velar consonant will inevitably
just retain the upward movement of the back of the tongue as a trace of the former consonant

without the amount of backness playing a very significale.
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8 Coronals

Within this current description the coronal sounds may be considbesthost consonantal

or at least most newocalic, of all the sounds. Whereas the labials result in rounding, and

with this backing, and the velars share directlg #ame space in the oral cavity as the

vowels, the coronals use of the tondipeand bladeloes not impact adjacent vowels where

the back of the tongue and lip position are more important.

Maddie® n 6 s

fdent al

(1984)

/| al veol ar o

wher e t

he

avali

| abl

U P She [zorodah $oands sireopaial; aleaar and

e | iterat.?

coronal sounds together and compare them with the labial and velar then for stops we have

the following table for the frequency of plain stogsgdtace (based on the table on p35):

Labial

Coronal

Velar

Plainvoiceless

263

290

283

Plain voiced

199

195

175

Table 15

He notes that of the 290 languages that have a plain voiceless coronal, 19 of these have both a

dental and an alveolar. He notes though that all languages in the database, adtiehien

of Hawa

i 6i an have

a plain

VOli

cel

ess

coronal am

If we consider secondary articulations prodydeén labialisation occurs more readily with

the velars and uvulars than with the other sounds, with only 8 languages haiafigatn

of nonvelars out of a total of 94 languages with labialisation (Maddieson 1984:38). We have

already discussed the link between backing and lip roundiggdiabove. It is no surprise

then that the back velars may share lip rounding. Also Isectne lips are active articulators

in the production of labial sounds it is less likely that these will also be labialised by adding

lip rounding. In languages which have palatalisation this is fairly evenly spread across all
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places of articulation with 7L languages palatalising labials, 19 having palatalised coronals
and 14 with palatalised velars. He notas,is also noted here in47that velars are more
likely to change their exact position of articulation because of the shared space with adjacent

vowels which accounts for the lower figure for the velars.

The following Figure 49 shows a spectral image of the watdd (taken from Ladefoged

1993:200).
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Figure 49

It should benoted that although there is a definite raise in the first formant for the transition
from the /d/ to the vowel and a drop from the vowel to the following /d/, as there was in
Figure 40 and Figure 46 the dfect the consonanhas on the second formant is not as
pronounced as it was for eithieabor gag As a low first formant in vowels indicates a high
vowel and all stops involve closure somewhere in the maathwill also involve the mouth

being relatively clos#, this istherefore unsurprising. The second formant however is more
indicative of the effects the interaction between the vowels and consonants will have on each
other at each place of articulation. That there is little movement in the second formant in the
transiton between consonants and vowels for this sound will be indicative of some of the
features we find in the Germanic languages described below.
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8.1 Early Germanicaronals

As with the other stop seriefollowing traditional analyseshe coronal stops ase fromPIE
[ d"Ql , [ d/ and [t/ to become in PG [ HI, [t/ ar
mirroring those described above for labials, whereby it became [d] word initially, when

following a nasal and when geminated (Voyles 1992:46).

A brief description will be given of therealisatios in the older Germanic dialects.

For Gothic,/d/ also became a stop [d] when it followed another consonant and when it was

followed by an obstruent, such that it only remained a fricative intervocalically or word

finally following a vowel (Rauch 2011:43, Voyles 1992:97, Wright 1910:9). It shouldb&so

noted that there was word final devoicing so [/
as |l have argued imlabove t hat through the process knowi
have had a pal at al {wheharoserfronphaniges to¢hk geminatjf d [ d Q ~
into (orthographic}ddj-, although other literature just gives this as the combinatibd-].

However it is interpreted, the link between /j/ and /d/, so the link between high front vowels

and [d] as pronounced in Gothghould not be overlooked and may be indicative of the link

in PG.

Old Norse followed the PG patn, although it had [d] in position following /I/ (Voyles
1992:46). One further change that occurred in Old Norse was that intervocalic /8/ bécame [
when preceded by a round vowel and followed by /u/ (the /u/ often being subsequently
dropped). We therefore have P@dura 6 u d dbecorbing Old Norsgugr (Voyles
1992:127). This may be an indication that the coronal sound is not compatible with back

vowels.
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Old English and Old Frisian underwent a common West Germanic change whereby /d/

became [d] intervocalically such that P@der 6 f at her 6 b e cfaedes(Vo@dsd Engl i s

1992:139). This appears to be an unusual change as intervocalic position is one which very

often promotes Ol enitionsé and [H] is more

I f we | ook at the fr eque sdRSDgatao(1984f4%) wefad | v e s

generally that voiceless fricatives are more common than voiced ones (there are 766 voiceless
fricatives as opposed to 346 voiced fricatives, although this does not account for allophones,
where voiceless fricatives are ofteniced in the vicinity of other voiced sounds). Of the 346
voiced fricatives recorded, the most common one is /z/ (be it alveolar or dental), which occurs
96 times, followed by /v/ occurring 67 times. The followihgble 16 shows the amount of

times each voiced fricative is present in the database (based on the table given from the above

reference):
Sound Iz T 3/ 5/ 7B/ 73/ 75/ I A I/ /2]
Frequency 96 67 51 40 32 21 13 9 T 07 3

Table 16

As can be seen /d/ is rardman the other fricatives recorded resulting from lenitions of labial

or vel ar c ons oYrespettigely.[This may be |an iraination pf its instability.
Maddi eson (p50) gives an intensity rwemking
lowly on this scale, only being more intense thigjn lHe does not give an equivalent scale for

the vaced sounds but we caassume a similar ranking. The relative instability of the labial

[ bhasalready been discussed in Chapter 8

Given the relave scarcity of /6/ in sound inventories and its lack of intensity in comparison

to other fricatives, in an intervocalic positiaas we have heyé¢hese other instabilities seem

to have overruled the tendency to lenite in this position.
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To further compkate matters for the development of English in the development to Middle
English this intervocalic /d/ then was once again lenited to [d], whichaasorredpost

vocalically before a liquid.

There is a lack of literature about this sound in Old Low &waran, but it should probably
be expected to have followed the same pattesigha parent language, though final

devoicing, as is still present in Dutch would have meant that final /d/ became /t/.

Old Saxon underwent the common West Germanic changeestdcalic /6-/ to [d] (Voyles
1992:188). It also underwent a change which it shared with Old Norse and Old High German

whereby /d/ became [d] when following /I/ (p195).

Because of the second German sound shift, the series of alveolar sounds sHiftedtsihe

PG [/ d/, | #/l , "A-tAlAespeetivem@ld Higd Germaliwiherte the symboli
represents a disputed sound which Voyles (1992:212) describes as beistyideni]
equivalent of [s] and it only later became the [+strident]Bg]undergoing this second sound
shift Old High German retained the threay distinction between the coronal sounds which
many of the other Germanic dialects lost through shifts from fricative allophones of /6/ and

/ d/ to stop sounds.

The following tablesummarises the data as presented above:

PG | Gothic | Old Norse | Old English 0Old Old Low 0old Old High
Frisian Franconian Saxon German
#__ [d] [tl
N__ [d] [d~1]
geminate [d] [t]
c__ [8] [d] [t
__ Obst [8] [d] [t1*
__# [8] [6] [6] [6] [t [tl
L [8] [d] [d] [t]
v_V [8] [d] =[8D [d] [d] [t]

*Note the sequence /tr/ was unaffected by the second sound shift in Old High German and
thus merged with older /dr/
Table 17

162



Following Vennemanbls anal ysi s ( 1 a®ve)orahias, hg suggests thain 6
this sound would have originally beea-and not @/ as given in traditional analyses for PG.

This would mean thatd+ positionally lenited to d] in the various daughter languages, a
situation which is commonly attested imigon processes in other languages, whereas that
shown here following the traditional analysis would imply a positional occlusivation, which

would be very marked. This would be a particularly marked situation in intervocalic position.

Further to the results presented thus far there agd@&ionalchanges to the fricatives /6/ and

[ d/ in the hi st oasbeenonbtedtaboeeh b ngbagési chti hes [ ¥
not very common in world languages and that they are peaibptweak. In order to

emphasise the presence of these sounds they are likely to shift to more common positions or

to sounds which are more audible. These have therefore undergonrstrieagthening and

shifted to stops in many of the modern languages.

8.2 Modern Germanic coronals

Figure50 gives the modern equivalents of thefouany spl it bet ween PG [d -
from PIE/ d "Q/ , | ebpectieely’dThe/ diagramris obviously a simplification of the

actual pronunciations as the coronals may vary between dental and alveolar and the amount

of voicing involved may also vary. Exact tongue position in the production of these sounds

may be espéally indicative of the result of a potential vocalisation.

12 sources foFigure50are Barbour and Stevenson 199695 Barry 1981:88, Eijkman 1955:83, Einarsson
1945:13, 15, 223, Kdnig 1998:149, Kristoffersen 2000:22, Ladefoged and Maddieson 1996:96, 144, Schrijver
2013:122, Sijs 2011:57, Thrainsson et al 2012482
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d:d
6:6~6
0:0
th: th ~ ht .
3d:d 2
X 6:d~9d !
o _e=tt |
2d=6:d
d:d 3 O0=t: t ;
6.9
O=t: tn ~ ht g=ay 2
O=th; th
‘ d=6:d ~0.~OQ
d:d O=th: th~fs
8:0(~v)~0(~f)
6:0
d:d th: th (~ ts)
8.d(~d) d=06=06:d ~ th
~ th (~ th) th: th
B:t(~th '
A - 1, |a merger everywhere
. 1A= ) “1’_‘6'9‘ d~t b voiced after long V,
tt voiceless after short V
1 4 ¢ merger word initially
Md:th~d|
8=0:d 1d=06=6:d ~t~th
tts t: ts b
=C
1
Figure 50

Ladefoged and Maddieson (1996:24) state that if a language has both dental and alveolar
consonants, then the dental stop will generally be laminal, whereas the alveolar will be apical.
FigureS5lbel,bwken from,shewsamheppgeduction of a cc¢
(i n th)iass cogpspeosed t o /al. Ahese warensommdslas pradsced! in

Bulgarian, but may equally be useful in analysis of Germanic sounds. It should be noted

that for the apical sound the body of the tongue is slightly lower than in the production of the

laminal sounds.
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Figure 51

They also show the spectrogram for a laminal demtahd versus an apical alveolar sound
(as produced in Isoko p224, seeFigure52). They note that the second formant has a lower
locus for the larmal dental stop than it doder the apical coronal. A lower second formant

when compared witkiowels is indicative of dacled position.

A further general tendency which they note (also p23) is that laminal consonants are more
likely to affricate than apical ones. This can also be seen from the spectrodgragmris52
where the dental has more fricative noise following the release of the stop than the

corresponding apical sound.

Figure 52
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Returning to the Germanic languages it can be seen that affricatiba wbiceless stopas
occurred a number of timeas part of the second sound shift in High German, then also as
part of a modern feature in some Southern English dialects (my own feeling is that it occurs
variably south of a line from London to Livergpalthough | do not know of a study which

has actually plotted this).certainly affricate my /t/ slightly and it is more laminal than my
apical /d/.It further occurs in some lIrish English and also in Danish dialects. If affrication is
associated moreith laminality, then at least for these regions the /t/ may indicate a laminal
production. It does not happen so readily with the voiced stops though, soywensider

this to be more apat in the areas which do display affrication.

Laminality was show from the Bulgarian nasal above to have an underlyinglgidongue
position than apicaly, so if we have a more laminal voiceless sound and a more apical
voiced soundwhich seems to partially be a trend for the Germanic languages given this
evidencethen we would expect the result of a vocalisation of a voiced sound to be a higher
vowel than the result of voiceless vocalisation. It should also be noted though that the front of
the tongue is not especially high for either and there is also no appacgirigof the tongue

SO we may expeca vocalisation of a laminal voiced coronal to be a mid to high central

vowel.

Some of the literature does give further details about the exact positioning of the tongue in

the various languages and a survey of thisfallow for the modern languages.

Ladef oged afld Adati ee stiohaant/tfitnh el cel andi ddmar e

a n[# making them alveolar nesibilant fricatives.

Norwegian stops are noted as belagiinal (denti)alveolars withthe tip of the tongue

resting against the lower teeth and the blade raised to the (éahtablar region
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(Kristoffersen 2000:22). These contrast with the retroflexes (which have arisen from earlier

r/+coronal consonant clusters) which are apical.

Ladefbged and Maddieson (1996:96) cite a study by Engstrand (1989) which showed that the
contact area of /t/ in a dynamic palatographic study was more extended than for /d/ in
Swedish, indicating more laminality for the voiceless sound than the voiced orlee as t

conclusions above i&.1 also show.

The Swedish dialects as spoken in Finland do not have aspirated stops as is general elsewhere
in the North Germanic dialects (Schrijver 2013:122). Schrijver attributes this to influence

from Finnish where there issa no aspiration on the voiceless stops.

As with thPaoitéslkerhasopsder gosnec m tshealth afsororherl er
been | enited [Horelaed Tagepsiomn proceassawill e discussed more fully

in the section on vocaations below ir8.4. Postvocalic Old Danish /t/ has then also been

voiced and this too has undergone the same lenition process. The folligimg53 shows

the dialectal result of this second lenition protess

Figure 53

" Figure53 based on the map in Brandxielsen 1951:Kort 11
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The sound represented figure 53 as /6/ was described by Jespersen in 1BYGited in

Ladefoged andMaddieson 1996:144) as beiagaminal alveolar fricative made with the tip

of the tongue behind the lower teeth, sopresiml v very <c¢cl ose to the sto
for NorTvwegi aanl ai m though that now the friction
as an ap9 ¢FdoBrandumMidisen (1951:108.09) describes the sound as produced

on Bornholm island (on th f ar ri ghtmasobet hd ® e im@ap-d 6 migaulo

f ri ¢a o viough Ladefoged and Maddiesson only claim this kind of sound for

languages of Vanuatu, so the description as given in Brgiilalsen may have either died

out, or been amt t e mpt t o [Hdvhichccanibb &und ih ether modern Danish

dialects.

Within the West Germanic dialecth & dent alHamhidihaatei wewmsier gone occl
and b ¢dbamidin large parts of the south of Ireland, although theyvhe r e mai n e d
fricative@arhy¥®weBaonrtyhal so recorded [tfompr omi s
~ -~ tJcl] for the voi c[@d fershe voised sourdl inahe degion between the

fricative producing north and the stop producing Botte also notes that the pronunciation

of /t/ as [tT] is frequent in the sout h, t houg
sure if this implies that there is a laminal articulation for both of these sounds in the south,

where a laminal daal seems likely given generalisations from other languages, but also a

laminal alveolar is present to allow for affrication, at least word finally.

Slight dfrication of /t/ also occurs in some Southern British varietieglescribegreviously

For thase of us who affricatet is my impression that the tip of my tongue is further forward

in the mouth for this sound than it is for the corresponding /d/ and thus slightly more laminal,
although througltorrespondenceith speakers from Essex and Lincolimeftheir /t/ and /d/

only differ in aspiration and not in position.
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Ladefoged and Maddieson (1996:143) note for the production of the dental fricatives that the
tip of the tongue is positioned behind the upper front teeth, whereas in American English the
same sound is more likely to be made with the tip of the tongue protruding so the friction was
made between the blade of the tongue and the upper incisors. TH@#HAH9 describes the
sound as being either dental, like the British sound just desaitiaterdental, so it seems to

be a gradual trend towards a more interdental pronunciation in American English.

Again from my own Englishas just one more example, and not necessarily typical of

English varieties in generamy word initial /6/ hasvery i ttl e friction and i s
described as.Agmi appr owoiunhadn t u [g}efor thib & withrtten s cr i pt i
Danish example aboyalthough the Danish sound is a laminal approximation towards the

upper teeth, whereas my own is an apagbroximation. Intervocalically, though my /&/ is a

fricative.

Eijkman (1955: 83) describes the Dutch coronal ¢
ti p6 ei ttheborder deggweénrihe teeth and the alveolar ridge (so slightly dental) or
just behind this (so alveolar). | am unsure if he is indicating a laminal or apical production
here, though presumably a laminal production would be described with a bulge in the tongue
shape. Also affrication of this sound does not seem common in DutchsTasever, partly

due to the voiceless sounds not being aspirated. Schrijver (2013:122) attributes the lack of
aspiration in Dutch (and he also includes Limburgs and Westphalian dialects of Low German
as examples of having naspirated voiceless sounds leing from Romance influences.
Although Romance languages may have played a role, | think it is doubtful that such a
change could have spread throughout the language, and it is more likely to have been the
result of a language internal featuhe.Stellingwerfs, which is a Dutch dialect with a Frisian
substratum we find flapping of /d/ intervocalically, which would indicate that at least for /d/
here it is probably apical, so this may be the case elsewhere in the Dutch speaking area
(Goossens 1974:97).
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In the Low German speaking area of Groningen in the rudrthe Netherlands /t/ may be
affricated to [t7T] which would indicate that I
production for this sound (Cohen et al 1972:3). Flapping ofintdrvocalically is also

recorded in North Central Westphalian, though we also find elision of the sound

intervocalically (Durrelland Davies 990:73).

In the Palatine dialects of High German, Green (1990:249) describes intervocalic /d/ as [r],
suchthabaden6t o bat he6é i g, thpuglothisanayhbe endnadcuvate Heascription

of flapping. Maddieson and Ladefoged (1996:231) in their description of flaps do not say

whether it is possible to have a laminal as opposed to an apical flap, but aslthewolve

a short period of contact this is better produced with a smaller surface of the tongue so would

imply that they are produced apically.

8.3 Coronal #ectson vowels

It was noted above at the start of the chaphat from spectrographic elénce and
articulatory considerations the coronals affect neighbouring vowels less tlmalatats and
velars. The mainféect spectrographically was that there is a rise in the first formant in the
transition from a coronal to a following vowel and aresponding drop in this formant from

a vowel to a consonant, which would imply an underlying higher vowel. Looking at the
positioning of the tongue frorRigure 51 above for Bulgarian sounds we also saw that the
tongue body was higher for laminal sounds than it was for apical, but for both the tongue
appeared to be in a mid vowel position, neither being high nor low. Bearing thisdnwe

shall now tun to the &ect coronals have had on neighbouring vowels.

For effects involving raisingWells (1982:305) notes that there is a palatal offglide in
Cockney English of front vowels when followed by a voiced consonant which is particularly
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noticeable whenhie consonant is /d/. He gives the examplebed as [béi‘.i] and bad as

[bUE).

The for mer / e E/ sound of We s t Germani c has
Emslander Frisian, we find though that it gains a palatal offglide in the position before dental
voiced sounds, it should be noted that in the literature here they are described as dental and

not alveolar (Bremmer 2009:113).

Lowering occurs inOld Norsewhereinherited /iu/ became [io] before the coronal sounds.
The path it took wasiti > *eu > *éo > jo (Gordonand Taylorl956:275). There was also

sporadic |l owering of /[/eE/l to [PE] in the posit

In the Sjeellandsk dialect of Danish there is fronting such that foathdra s b fyad~o0 me

yd . The sound©qds oJuy(Brarndumdlielselg 19®ldES). on i s t

In New Zealand English the vowad i s u s ual | [ givirg avhole s $hdt] arads
mosta $mSt]. If this is followed by an alveolar stop (/t/, /d/ or /n/) then there is a centring
offglide such thatoatis [k%t], road [r%bd] andstone[stopn] (Wells 1982:525). We also find
here that /e/ is often diphthongal, especially before /d/ suclstiedt~ sharebecomesd ¢ b

(p608).

A similar situation occurs in Midsland Dutch dialects where West Germania faif U
nor mal | yjolbhej@ffimes pecti vely but gain a centring
foll owi ng[ca an[dihraspbectively (Knop 1954:116). (He describes the sounds

as being dental in the literature).

In the Zuidhoek dialecbf West Frisian we note that West Germanic /u/ becomes [y] in a
position before d, t, |, s and z, elsewhere remaining a back [u] (Popkema 2006:24).
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Rounding occursni someLincolnshire dialect of English wherethe soundUE / has become
[@ when followed by /d/. We get orthographic examples suchbadd 6 b i r dviodda n d

6 wo r d 6-Kinfbiey 1995:209). This could however be partly under the influence of a

former /r/ being present. It is also the case for some other words, swolklkadswor k6, but t h

environment before a following /d/ seems to more readily change this vowel.

In West Frisian the usual development of West Germanic /a/ i®fo,] however t his

rounded to @] in the position before /n/, /t/, Is/ and /I/ (Sipma 1913:6).

In the Terschelling idlect of West Frisian we find vow@ontingands hor t eni ng of [ u’l
[ v E] and then J[y] in the environment before
1954:47). Here there are probably two processes at work, one before the palatal sound and
onebefore the voiceless sounds. The voicelessness of the coda consonants may precede the
movement of the tongue for the consonant producing shortened vowels. It should also be

noted that elsewhere (p7) he notes that a short /a/ is lengthened before aswaingdo

become E] .

In comparison to the other sounds mentioned in the previous sections it is probably worth
pointing out that there are far fewer effects of the coronal consonants on the previous vowels.
It has already been shown that whereas vowa thabial and dorsal gestures, so labial and
dorsal consonants share space with, and are thus more likely to influence, previous vowels,
vowels do not have coronal gesturés. such, a coronal gesture will have less effect on a

neighbouring vowel and withot necessarily affect its pronunciation.

Where we have raising it would imply a high tongue position. If we consider that the tongue
has a set position in the production of a vowel and then this tongue shape is retained when the
tip is raised to a cora@h position then the tongue may also be raised. The two cases of raising
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mentioned both involve front vowels and theteriorof the tongue is used in the production
of the coronals so these cases are likely to indicate general movemeist r@éigtbnof the
tongue overlapping the productiontbe vowel. This use of the anterioi the tongue for the

coronal sounds will also account for cases where fronting of vowels occurs.

The case of lowering in Old Norse is a little more difficult to understand.yitbadinked to
the cases of diphthongisation involving a centring offglide that we find for example in New
Zealand English and Midsland Dutch. The flat position of the tongue may be the target for

the production of coronals in this position

Rounding in lincolnshire dialec is also unusual but wefind that it often occurs after a
labial sound, so this may be the trigger for rounding of the vowel and not the following
coronal.This however cannot be the explanation for the rounding as seen in West.Hrisian
am struggling to understand why there should be rounding of a vowel before a coronal and
unfortunately | must leave the explanation open apart from to say that it may be dissimilatory

in nature.

8.4 Coronal vocalisations

Actual vocalisations involving coronals are rare in Germanic dialects and those few that
could arguablybe classed as vocalisations could be explained lgy tdtanges in vowel
quality or genthesis to avoid hiatus. Elisions, however are very commahegopresence

and the reason for this will be discussed, even though they are not vocalisations.

In PGall final PIE coronal stops were lost in polysyllabic words such that, for exarRiie,
* n e p Gdarmanicc n e {Of &Englishnefa Old Frisiannevg Old Saxonnevoetc.). /z/ too
was elided in this position in West Germanic (Hutterer 2002:53, Kaad&leid 1969:126,
Meillet 2005:44).
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In Mid Norwegian dialects there Isss of postvocalic /t/ and /n/ to varying degrees which

leads to one of the best rkars for dialect recognition (FossuandUgland 1995:51).

A /d/ will often be elided intervocalically such as in Faroese (cf. Barddal et al 1997:266,

Konig and Auwera 2002:195, Thrainsson et al 2012:401) and a glide may surface to avoid

hiatus, howeverhe glide is more an indication of the vowels it is connecting than an

indication of the former coronal consonant. This is a similar situation in Middle Danish such

that /8/ in Swedislskedo s p 0 0 n 6 skesvhe2asrbweslisméded c hor e 6 mjs Dani s h

6ef fortd wiagedon thefom volvalssavois hiatus (Jacobsen 1984:19).

Old West Frisian /d/ tended to be elided in intervocalic position with lengthening such that

snede6t o lecam@s n U ~andbmdeio br ot her 8 blwaera@remmeno d er n
2009:115). The lengthening however is probably a reflex of two syllables coming together in

hiatus rather than the /d/ itself adding to the length. In the modern West Frisian dialects we

often also find elision of /d/ in other positions such thidlik 6 honest 86 may be pron
[rdpk], nidle 6 n e e d | e]&(Sipma 1913r24R.11t may also be dropped word finally after

diphthongs ending inp] such thatried 6 ¢ o u n s ep{d) andgsedd g o oHd 6p(d)]s [ gu H
(p32). This /d/ may then reappear pturals such thatrie 6 wi r e & h asieddethe pl ur al

(Kdnig andAuwera 2002:511).

It is a regular feature of Terschelling Frisian that former intervocalic /d/ has been lost. Again
here the resultant length is not because of the loss of /d/, but ratention of the length of
the two syll abl es. So we have the examples O0blI

is [bli:r] and 0 fobddenp(Kndp 1P=:83).bo: m] (cf . Dut ch

We find [ dJ/ 60 v ocal ias,ioadg @dfromn MiddietDetch coobetbmen at i o n
modernaai, oeiand ooi such thatbaaien6 t o  bwéh ehlend vowel contrasts withbad
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6bathoé with a short vowel and no vocalisati on

informal usage where we also find /d/ becoming [w] intervocalically when it foll@¥sahd

the case mentioned above by Meer is described by /d/ becomindefiydnalically after

tense vowels givingpude6 o |>ddwe, riidendé t o  rrijen. &léewtrere intervocalic /d/

may be elided and the vowel lengthened to show the length of the former two syllables such
that veder6 f e at h e r Geer bnd nadem® rs e aecotnesraar (Kdnig and Auwera
2002:448449). Cases of this kind are mentioned for West Brabants (Heesteani®soop
2002:19), Zaansch (Boekenoogen 1897:LIl), Urk (Daan 1990:289), Westvoorne (Weel
1904:46, 4960), Culemborg (Ausems953:70)and SchouwerDuiveland (De Vin 1953:10,

22). Culemborg Dutch has a situation where an intervoeaticis represented by a glide
(shown akdjier6 chi | dr end i nstlénded (Aosemsd35z64)d Asindtendsu t ¢ h
to nasalise a previous vowel and not leaweaee of its place of articulation in processes of
this kind it may be that there was tensing of the vowel followed by a nasal and subsequent

intervocalic gliding to avoid hiatus.

The dialectal pronunciation with intervocalic loss has been carried o¥drikaans where it

is considered standard (KoragdAuwera 2002:484, Ponelis 1993:1%69).

Intervocalic /d/ loss also occurred in the Low German dialects of Low Franconian,
Westfalisch, Ostfélisch, western parts of Niedersachsen and Western Meckiertbsigch
thatbeden6t o pr ay 6 i sbn] (Behsnfefd#990:38 cIimmlerbl683:1123). This
occurs sporadically too in other Low German dialects, such as AkBrariddenburgisch

where intervocalic /d/ can become [~ | ~ j ~ ] (Schonfeld 199004). This is also the

case for the bordering Ripuarian dialects where Aachen protwaeEndét o r braesd 6 as

(presumably [B ‘@) (Newton 1990:155.56).

The elision has alsoftenled to compensatory lengthening as in the following cases.
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Old Norse/od/ was elided with compensatory lengthening in a position before /n/ and /r/
around 1100AD (Voyles 1992:128panish /d/ has also often elided such thabder

6mot her 6 rhoa[mo:dpaadmordtemu r d e r"id(Kénig andAowera2002.

West Gemanic [e:] (as opposed ta. [~ ae:] which was inherited directly froPG) arose

from loss of a following /z/ with compensatory lengthening such that Old High Geniada

owagesd (where [ia] is a later di plhaslrongi s at i
cognate in Gothiomizdo from PIE * mi z d(Mir®1931:33, Kraheand Meid 1969:94,

Prokosch 2009:105). There were other sporadic losses with compensatory lengthening of /z/

(which underwent rhotacism to become /r/ in the West Germanic dialectsasi@ll High

Germanl i r@lUsmar no6, |einjdn wiich ddithe BId Saxon cogndted n @ldh

High Germarewirn6t wi ne 6 wa st w@htd93EL2&).l i s h

Lenitions involving coronals have been showrbéhave differently from the othgtaces of
articulation which have been discussed. When labials and dorsals vocalise we find not only a
trace of their moraic structure remaining, but also an indication that the former sound was
either labial or dorsal. We do encounter cases of compendatgthening accompanying

the lenition processes of coronals but an underlying vocalic element does not seem to be
present or is completely subsumed into neighbouring vowels. | suggest that a reason for this
is that the coronal place node is not pres$enhe production of the vowels and so will not
leave a trace of their existence in a resultant vocalisation, unless, as discussed in Operstein
(2010:23), there is a secondary articulation to the coronal consonant which does share place

nodes with vowelsWe shall aalyse this further below if.1.
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9 Summary of Germanic sounds

This currentPart 1has brought together the sounds as they occur in the Germanic languages
and explained the types of vocalisations likely to occur dependant on the place of articulation
of the consonant vocalising. An analysis of the processes involved and how to rejesent
complex articulations will be given ifPart 2 but a few comments will be made here

comparing the results from Germanic with that found in previous studies.

In2labove Opersteino6s ocalisatidnywasodiscussedgessiein 2000). pr e v
From her data she showed the expected value of vocalic epenthesis as ghaheih8

(repeated from sectiahl above):

Type of consonant Expected prevowel quaity
palatal / palatalised [i ~e€]
alveolar [i ~ D]
dental / labial [D~1Q]
velar / velarised [Q~n
labialised [u~o0]
pharyngeal / pharyngealised /uvular[6 ~ D]
Table 18

As has been explained the typevotalisation involved in each case can be explained by the
articulatory gestures underlying the production of the consonant and do largely coincide with
Opersteinds findi ngs. chaptarehavahawewer, lpeenepsesenteéde d i

slightly differently to that given infable18 and so wi be summarisetiere

In some of the following sections | shall also consider acoustic evidence by comparing my
own produdbn of various relevant approximants and comparing spectrographic formant
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values against my cardinal vowels apfl To give some background to my own production,

at the time of writing | am a 45 year old male and have spent most of my life living in
Northeast London but also spent eight years in Germany and | now speak some German on a
daily basis, though my German /r/ is a uvular fricatifje The values for my cardinal vowels

are summarised as follows Trable19.

Vowel | [i] [e] [£] [a] [a] [2] [o] [u] [2]
Fl 313 428 596 890 533 450 334 250 543
F2 2300 2179 2137 1760 805 816 648 630 1372
Table 19
9.1 Coronals

In some analyses coronal sounds and specifically alveolars may be considered the most
neutral of the places of articulation. They frequently undexggimilationprocesses which
indicates that in being undefined for place of articulation, as suggested for coda alveolar
consonants in underspecification theory (cf. Archangeli 1988), they will then take the place of
articulation of a following consonanhd only when they are in a neutral position without a
following consonant will they surface as alveolar. By extension this can also explain why a
coda /t/ in English often becomeay vhere it has lost its oral stricture completely by being
unspecified foplace. If this is the case then the results which we find can easily be explained
(although an alternate analysi$ underspecification for coronals will be given 8.1

below).

We find in lenition processes involving coda coronal consonants in Gerfaagigages that
the coronal itself does not contribute to the quality of the resultant vocalisation although it
may contribute moraically sohat we find compensatp lengthening coupled with its
lenition. This may seem to contrasti t h Op er s ts avhemed she suggestd ian g

consonantal prevocalisation of [i B} for alveolars, however if we considen] [to be the
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neutral vowel, also underspecified for place, then this would be expected to take place
features from neighbouring segments and surface asgaviowel in vocalisations. We find
traces of the high front element [i] in the effect the coronals have on preceding vowels where
we do find some diphthongisation ending in high front vowels and also some raising or
fronting of sounds in this environmeltit again these are rare in comparison to the effects
on vowels involving other places of articulation. The height and frontness of this sound is a
result of the raising of the front of the tongue in its approach towards the alveolar ridge. As
such we canassume they are articulatorily driven allophones and have not been

phonologised, so perceptually they do not play a role.

With this in mind | would suggest that the coronal place of articulation does not play a role in
determining vowels, which will beedermined by dorsality and labiality alone. Thigl be
further explored inl3.1 below, although a link between coronals and high front elements

would be advantageous for descriptions of other processes.

9.2 Dorsals

Operstein divided dorsals into palatand velars. Since palatatsPGarose from fronting of

velars in the vicinity of neigbouring front vowels or thenly original palatal /j/ they have

been considered together with the velars as dorsal segments. It has been shown that the result
of a dasal vocalisation depends heavily on its neighbouring vowels. The interaction between
the vowel and the consonant in this position means thdtdhtness of a vowel will produce

a front pronunciation of the consonant, whereas back vowels correspoatk tcomsonants.

In vocalisation processeise resultant vowel is determined by the previous vowel as this will
have already affected the former consonant.

position is therefore the indicator that it was formeriggent.
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Opersteinds c¢oncl usno anad velard e pohundetlymdlysn thea v e
production of consonant prevocalisation is therefore true, however it is determined much
more by the preceding vowel than the consonant itself and dhkte#l suggest that dorsals
contribute[+high] but the degree of fronting and lip rounding is taken from a preceding

vowel.

9.3 Labials

Whereas in consonantabiality may be the primary place of articulatjoih is only a
secondary feature when appli¢o vowels. The link between labiality and backness was
described ir6.4 above and we do indeed find that there is a tendency to back or round vowels
preceding labials and the result of a vocalisation will also be a rounded vowel which, because

of this link will also be back.

Labiality then means articulatory rounding which in turn means perceptual backing.
Operstein suggested that labials have an underhong Q] in their production. | would
suggest that backing is a perceptualpbgduct of labial cosonants rather than an inherent
feature of them. This would suggest a Jakobsobian feature such as [grave] needs to be
considered for labials. That vocalisatioresult in high vowels would thefiore be best

explained by the height of the jaw in their protion.

Acoustically my production of an approximant labial shows formant values which are just
outside the vocalic space, but are placed beyond the top right of my vowel chart. The closest
value would be [u] which is in keeping with height and backnessnestioned here.
Interestingly the labiodental approximant, which | use for my own production of the English
rhotic has an F1 value of 531Hz and an F2 of 1384Hz which are very close to my production
of [D]. This probablydemonstrates more the position o monguewhen it is at rest rather

than an underlying feature of the souridough It also has a lowered F3 at 1963Hz, evhi
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also falls in the vowel area, so a mapping of F1 against both F2 and F3 is possible as is

shown with two values ford] as showrin the following diagram

B
U ;j\
Figure 54

The only situation we find where a front value such as appears he@ oo[ul d be wher e
Danibéihs r ai sed §#Aid Skane (Braddenielsero1932:15)which could

suggesthat the change here was acoustically drivilhother cases seem to have the high

back element so | would suggest that vocalisation of labials stay labial and do not become

labial dental, at least not in Germanic dialects.

9.4 Nasals

The complex naturef nasals was discussed5t2. Nasal stops are articulated as oral stops
with velum lowering such that air flows through the nasal passage. A vocalisation involving a
nasal might be expected to contribute both a trace of its place of articulation agswell
nasality in a resultant vocalisation. What we find however is that the plaadiaflation
contributes little, if anythingto the vocalisation process such that we more often just get a
lengthened vowel with nasality, which is why it has usuallynbeensidered as a separate

process.
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Operstein showed that secondary articulations were major contributors in consonant
prevocalisation process so the secondary feature of nasality seems also to be a major
contributor. We have also seen that in Germarocalisation processes involving oral
sounds coronals contribute very little to the quality of a vocalised sound beyond its moraic
length and dorsals too will contribute height, but owing to the symbiosis encountered
between coda dorsals and precedingvels neither will they contribute to the place of
articulation. This only leaves the labial nasal /m/. We may expect to find that this behaves
slightly differently in that it might add rounding with accompanying backing to a vocalised
sound. It was notechat rounding on a vowel is also a secondary feature and is usually just
created by a perceptual correlate to back vowels. Als adabial nasal may contribub®th

the secondary vowel features of nasality and labiality, but even here it seems that izasalit
rankedmore highlythan labiality such that there is dgscerniblebacking or rounding of the

vowel when /m/ vocalises.

We find an early change involving labial nasals which might offer a clue as to why a labial
nasal sound does not contribute ldibjato a vocalisation. When a former PIE labial nasal
occurred word finally in unstressed position it became [n] in PG (cf. Voyles 1992:58). We
must regard this as a weakening of the sound and we see that the labiality was lost before the
nasality, whichwould indeed point to perceptions of nasality being ranked higher than

perceptions of labiality for this sound.

9.5 Liquids

Liquid vocalisation needs to be considered in a different way in that the production of the

liquids involve a chargin tongue shze and not in theiplace of articulation. Recognition

that a liquid is present necessarily involves recognition of the underlying tongue position.
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We have seen thaescribingthe bunched coronal rhotic 8Gis more complex than to talk
about simply its coronality. The consonantal coronality has even been replaced with
consonantal low backness in becoming a uvular consonant in German, Dutch and Danish

amongst other dialects.

In order to demonstrate the acbusc s o f rhotics | have here pr.
soumacs al veol ar tri(sthowipt Jastrttl ewsbbwaetbant.i
[rIpand an approximant bunchedshown as¢). During the production of rhotics it was

noted that B is lowered such that it too falls into the vowel space spectrum and so for each

sound there will be more than one value where F1 will be compared against both F2 and F3.

The formant values | recorded for thbBree rhotics are as follows:

Rhotic [r]

[1]

[1]

Fl

433

520

378

F2

1034

990

1198

F3

1766

1646

1537

Comparing these with my cardinal vowels we get the following diagram:

Table 20

Figure 55
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It can be seen that by very slight alterations of the rhotics we get a band of underlying
resonances ranging from high front through mid central to low back values which does
indeed coincide with conclusions about underlying gestural features in the fiwodoica

rhotic. Further slight changes would doubt produce more variety.

In the same way the narrowing of the tongue in the production of laterals results in a
secondary articulatiorPrevious studies have concentrated on English or French where the
displacement has ba in the velapharyngeal area. itfiin the Germanic speaking region
though a large {vocalising area occurs in Germany where the displacement of the tongue is
in the palatal region. Operstein showed that secondary articulations egémpmrtant than
primary ones when consonant prevocalisations emerge. The secondary velarisation or
palatalisation then is the feature which contributes to the vocalised sound and not the primary

coronal feature.

Measuring my formants for the productioh[l] and [, as with the rhoticsl have a lowered
third formantvalue although this is not as strong as that for the rhitic values are as

shown below

Lateral

(1]

(1]

F1

296

291

F2

575

619

I3

1745

1537

giving the following diagram wher€&1l is compared against both F2 and F3 dmabe are

compared with my cardinal vowels:

Table 21
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N
\

Figure 56

As can be seen for both laterals we have high fronhagtuback resonances so it does seem

to be a question of timing for both types of lateral and rankings of these gestures will provide

the resultant vowel in a vocalisation process.

9.6 Summary

We can summarise the Germanic vocalisations witlidk@wving table:

Consonantal sound Its contribution to the vocalisation
Coronal n
Labial u, [+high], [+round] (— [+back])
Dorsal u, [+high]
Nasals u, [+nasal]
Velarised Laterals u, [+high], [+back]
Palatalised Laterals u, [+high], [-back]
front mid back
Bunched-r [+high] [-high], [-low] [+low]
u
Table 22

How we present this data will be discusseéant 2
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10 The ProteGermanic accenhdt

6r'he momentum of the more fundamental, thedpkectic, drift is often such that languages
long disconnected will pass through the same or strikingly similar phases. In many such
cases it is perfectly clear that there could have been no dialectal imtewsird n ci ng . 6

Sapir 1921:184

The main reason given for the gradual weakening and loss of unstressed syllables in
Germanic whose effects are still being felt in the modern dialects is often simply stated as a
result of the shift in accent from a pitch adcena stress accent and its shift in position to the
first syllable (of the root in verbs) in the developmehtProtcGermanicfrom ProtoIndo-
Europear(cf. Hirt 1931). With the quote by Sapir in mind, it is therefore extremely rtapd

to understandhe actualmechanisms of this shift in accent to fully comprehend much later
linguistic processes such as vocalisations, which still seem to be the result of this shift and

still link the Germanic languages together.

We thus need to gain an understandifgvhat exactly is meant by accent. In the following
sections we will look at which features are involved in order to produce a stressed accent as
opposed to a pitch accent, whether tone, muscular energy or length of the affected syllable are

the decidingactors in defining a syllable as stressed.

Although it may be impossible to fully understand why the second change in PG took place
with accent shifting to the root syllable, we can look at internal factors as well as similar
examples of accent patterimsother languages in order to discover possible motivations for

this process.
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10.1 The nature of accent

In much literature on changes which took place to form PG we find such terms as a change

from O6musical &8 accenfAEtdandmex gierl aatt cerdy 6t ocorp i@ cyhnar
(one related to strength) in PG (e.g. Hirt 1931:16, Hutterer 2002:63, Wright 1910:15). While

their terminology may differ, they are clearly talking about a pitch accent versus a stress

accent. Hirt (1931:27) explains thaitiin an accent there are three different features with

varying prominence:

Quantityi whether a syllable is short, long or overlong,
Musical accent (pitchi) each syllable has a different tone height,

Expiratory (intensity) each syllable being producedth more or less pressure.

For the purposes of this explanation | shall r
for these features, the term 6éaccentod for i nd
O0stressd for theicymbphathoandfiguansity accen
and Ostress accentdo will be reserved for acce

syllables characterised by a change in pitch or greater intensity and quantity respectively.

Hirt explains that within any system of stress there is a combination of all three, but one of
the three may be more prominent giving us theated pitch accent or stress accent. He
claims PG has a strong stress accent, though quantity and pitch are alstetdases. He

notes conversely that where languages have a strong pitch accent we may not notice the
strength of the syllable. Krahe and Meid (19694%9 and Prokosch (2009:1120) also

note this combination between intensity and pitch, but do not metiantity. They say that

by speaking of a stress accent or a pitch accent a predominantly stress accent or

predominantly pitch accent is implied and that one cannot exist without the other.
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Lehiste (1970:106) gives a more detailed description of strdes.afain describes the
difference in stress through traditional terms splitting it into three qualities as described
above, quantity, tonal features (pitch), and stress (intensity). Her findings are that, whilst

quantity and pitch are measurable, intenisitgomewhat elusive in being readily defined.

Pitch can be defined as a change in fundamental frequency caused by vibration of the vocal
folds, which in turn is caused by greater or lesser airflow. Quantity is also a measureable
feature, though this isoh as intricately linked to air pressure as pitch is. Ohala (1977:147),
moreover, showed that emphatic intensity, though neeraphatic intensity, is linked to

duration.

Stress seems to have different definitions depending on the speaker, the &sigraso

varies depending on the language being spoken, meaning that there is unfortunately not a
single definition for stress. This is a situation also found in studies on stress where the
concentration is either on its phonetics or its phonological imdicf. Hyman 1977:38)
without necessarily linking the two. Obviously perceptual constraints are as important as
constraints involved in production, as for a feature to be distinctive it needs to be perceived
(Lehiste 1970:5). Intensity seems to have arbiguous role in the production of stress and

seems to have a weak role in the perception of stress (Lehiste 1970:125).

By the nature of the vocal tract we find that individual vowels take greater or lesser intensity
to produce to be perceived with thergaloudness. By using the same amount of intensity in
airflow, high vowels will have lower amplitudes than low vowels. In a study mentioned in
Lehiste (1970:11-418) by Lehiste and Peterson (1959), high and low vowels were produced
with equal intensity ofairflow. Listeners perceived these as having the same loudness
although the high vowels actually had lower amplitude. Production of the vowels was
manipulated so that all would be produced with equal amplitude regardless of whether they
were high or low. This took greater effort by the speaker when producing the high vowels.
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The resulting vowels were then played to listeners who perceived the high vowels as being
louder than the low vowels, although the amplitude was the same. This simple test implies
that when dealing with perceived loudness and measured amplitude we clearly are dealing

with two separate features.

In studying lung volume whilst producing stressed syllables, Ohala (1977:157) noted that for
nonemphatic stressed syllables the lwagacitydecreased at the same rate as it did for non
stressed syllables, noting that the involvement of the respiratory system was only apparent in
the production of emphatically stressed syllables. Ladefoged (1968) showed that there was,
however, an increase inglactivity of the expiratory muscles in the immediate vicinity of the

stressed syllable, either coinciding directly with this syllable or just prior to its production.

Intensity is also intimately linked with fundamental frequency (Lehiste 1970:82, H@fer
intensity in the suiglottal region will make the vocal folds vibrate more quickly producing a
higher fundamental frequency. In order not to increase fundamental frequency with higher
intensity other factors will necessarily come into play suchxaia gension in the vocal folds.
There have been many studies which show that higher fundamental frequency is in fact a
main cue in the perception of stress (cf. Moréma Jassem 1965 for English examples and
Westin, Buddenhagen and Obrecht 1966 for Ssfeditc.) It seems from the studies
mentioned in Lehiste (1970:131) that higher fundamental frequency is in fact nearly always
the main indicator of stress, more so than quantity which itself is a greater cue than intensity,
but she does point out that iarse languages quantity seems to be the most important cue, as
in English (1970:138). She mentions a study by Parmenter and Trevifio (1935) where
Western American stressed syllables were found to be approximately 50% longer than their

unstressed counte rparts

Another study she mentions by Cooper, Liberman and Borst (1951) showed that with words
like object where the noun has main stress on t
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on the second syllable, if there are both longer duration and higleasity on the stressed
syllable there is no difficulty in perceiving the correct word. When intensity was removed and
there was just longer duration on the stressed syllable perception of the correct word
remained high at 70%, whereas when there was lugher intensity without lengthening of

the stressed syllable, comprehension went down to 29%.

In Czech, however, duration does not play a major role in perception of stress placement. In
this language there are both long and short vowels and theseenmagtbessed or unstressed
position. In a study by Strakd959 it was shown that the duration of vowels, whether long

or short, in stressed syllables did not differ significantly from those in unstressed position.
Note that in a pitch language, suchNaswegian, manipulations of quantity have no effect on

comprehension, whereas those of tone do (Efremova, Fartdfbrmestad 1965).

In the same way increasing the speed of speech in some languages will shorten the duration
of all syllables equally, wheas there will be greater shortening in unstressed syllables than

in stressed syllables in other languages, such as English (cf. Lehiste 199)):38

Clearly, although higher fundamental frequency is always considecee for stress, the role

which durdion plays is language specific.

To use earlier definitions of stress as either dynamic or musical is therefore an
oversimplification of the situation in languages and from a phonetic perspective is not
measurable. The dynamic aspect of a stress accpstdsptually less important than pitch

and, depending on the language, may be less important than duration.

Jones (1960:246) defines stress as an articulatory gesture, but introduces the term prominence

as a perceptual quantity which is language speaifit will depend on such things as length,
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stress, pitch and timbre. Although phonetically, stress is abstract, phonologically we may

define the language specific stress accent based on these features.

Hyman (1977:40) sums up stress as being charactebiged pitch change, by greater

duration and by greater intensity, in that order, a summary echoed by Ohala (1977:146).
Laver (1994:450) adds to this by including fAg
di sposition of t h e ature ofaprimany rsteegst e nates that thist h er f
correlation of stress with a more peripheral location in the vocoid space as the weakest cue to

recognition of stress though (Laver 1994:513).

Hirtdéds 1931 explanation of t ihtensity ihteracteng tb e at ur e s
produce stress is consequently quite accurate, but the role each of these plays in the
production or perception of accent differ from each other and are much more subtle.
Oppositions in quantity or tone are shown to be conditidnyesitress, though conversely the

presence of stress is inferred from the occurrence of these oppositions (Lehiste 1970:139).

In order to speak of strong stress in PG we need to establish exactly what this means with

regards to the three features of ditgnpitch and intensity.

10.2 PIE accent

With this in mind we can now draw our attention to changes which occurred in the formation

of PG fromPIE. We need to start by examining what kind of accent was preseii.in

For PIE, Hutterer (2002:31)mplies that sentence accent was pitch based whereas individual

words had a mixture of pitch and stress accent, which gradually became either mainly pitch

accent or mainly stress accent in the individual dialects.

194



Hirt (1931:51) explains this in more detay giving a four stage change RIE accent
patterns which go part way to explaining ablaut in the individual dialects. In the first two
stages oPIE accent change we see a reduction of unstressed vowels both before and after the
main stress followedybtheir deletion leading to the€lage in Ablaut. This, he says, would
indicate that a stress accent, so presumably one where duration had an important role, was
present. In the following stage we have qualitative gradation whereby *e > *0. He equates a
change of this type with pitch accent. And there was finally a breakdown into individual
dialects; in the case of PG this would mean a change back toatmesg (cf. also Krahand

Meid 1969:48, Prokosch 2009:1-120).

If as stated above higher fundart@rfrequency is a major feature of stress accents, then we

need to understand how this situation differs from the so called pitch accent.

Pitch accent is defined as fian accent which
between accented and unaent ed syl |l ablesdo (Matthews 1997: 2
pitch accent will have accent assigned to syllables in a word. This is the basic definition of an
accented language as opposed to a tone language in that there is only one primary stress per

word (Hyman 1977:38). There is indeed some indication tha®ImB there was only one

accented syllable within a word, even if underlyingly there were more accented syllables

across morpheme boundaries, makig an accented language and not a tonal one.

Basirg their analysis on Sanskrit, Lithuanian and Russian, the position of acdeift was

conjectured by Kiparsky and Halle (1977:2090) to be as follows.

That every word only has one primary accenPIg, although they may underlyingly have

more than oe accent across morphemean be given as the Primary Accent Rule (PA). The

placement of accent follows the Basic Accentuation Principle (BAP) whereby the leftmost
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accented syllable takes the primary accent in the word. If the morphemes do not carry accen

then the accent will fall on the first syllable. We have then the situation shdviguire57.

H
H H (BAP) H H PA) H
c c # © > c c # © > c c # ©
or
H
H H (BAP) H H PA) H
c c # © > c c # © = c c # ©
or
(BAP) H
G c # © > c c # ©
Figure 57

Stem morphemes may be accented with either a fixed accent on one of their syllables, or
unaccented, with no inherent accent; this would become fixed once rules have applied.
Morphemes which form suffixes fall into three categories. Weak endings are dtsegbese
take the accent if the stem is unaccented, but lose their accent if the stem has fixed accent.
Strong endings triggenetatony such that they give accent to the preceding syllable, again
only affecting unaccented stems.

Metatony : V >[+stres$: G# CV
And finally there were daccenting endings, which @&cent the whole stem forcing the first

syllable to be accented under BAP.

The stress placement in the later stagesPiH just before it became PG, taking into

consideration the ptament of weak, strong and-decenting endings, was the following

rather complex system as given in Voyles (199209
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For masculine and neuter nouns + adjectives véth-wa-, -ja-, -aztiz endings the
stress was on the stem in the nominative, adiesand vocative, elsewhere there

was end stress.

For other nouns and adjectives there was stem stress in the singular for all cases and
also the plural of the nominative and accusative, but end stress in genitive plural and

dative plural.

Adverbs hadend stress.

Strong verbs had stem stress in the first two praiggarts and end stress in the
second two.
1sg.pres. d®uk@ 1plpast dukmé

1 sg. past déuka past part. dukonos

Weak verbs always had end stress.

Bisyllabic conjunctions, prepdsins, and others had final stress.

If we now draw our attention to how this accent was manifested then let us first consider
accent in Lithuanian which has pitch accent as is implie®fér Krahe and Meid (1969:49)

claim a similar two way accent f®HE as described below for the long vowels.

I n Lithuanian there are three main types of ac
are indicated by higher fundamental frequency. Long vowels and diphthongs (which end in a

sonorant) have one of two aats. The first is the so callextuteaccent, characterised by a

slight rise in frequency then a sharp falling throughout the vowel. The secowd dsraflex

accent, one where the frequency starts relatively high, though not as high as in acute accent
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(Kiparsky and Halle 1977:214). This accent then rises gradually throughout the V before

falling at the end. These accents are indicatédgnre58:

Acute Circumflex
/\ ,_.—-—'—"'_'_\

Figure 58

We can indicate this as short stressed syllables having H, long acute syllables having HL and
circumflex accents having LH. At first sight this might indicate ® also may have had a
complex variety of pitch accesd syllables, but we can demonstrate that early Lithuanian had

just one underlying pitch pattern, LH.
If Lithuanian went through a rule (1) where tone became intricately linked to moras, and a
single mora (limited to sonorants) could either have higbwrtbne but not both then we get

the following situation. By default unaccented syllables have L tone (2).

Short accented vowels would have been of the form:

LH LH H

\ ol |

i = (1) i > il

| | |

"'i\_.?' "'i,k.:" 1\"?-
Figure 59

Acute accent falls on long vowels in the followipgsitions:
i) Those which underwent compensatory lengthening before laryngeals with subsequent loss

of the laryngeal (3) (where C in the following diagram indicates a laryngeal):
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LH LH H H HL
\ A | | ||
il = (1) 1 > il =(3) pu =(2) pp
| | | \ \ |
VC VC VC A \Y%

Figure 60

i) Those which underwent lengtheningfbre voiced stops (4) (where C in the following
diagram indicates a voiced stop). This step includes other lengthening processes which

occurred in Lithuanian:

LH LH H H HL
\| A | | ||
+|t = (1) +|L > +|L =(4) uﬁt =(2) “\T
VC vVC vVC VC vC

Figure 61

Circumflex accent occurred on all other long V and diphgjso(i.e. those VS combinations

where S is a sonorant) as follows:

4F
v —r= — o

Figure 62

Similar processes can be shown for the different pitch accents which developed in Ancient
Greek. From this demonstration we can show that there whalgyojust one inherited type
of accent from ouPIE model above. This gives us the situation Rl accent was present
on just one syllable in the word and there was just one type of pitch involved to indicate the

accented syllable. We shall return hdstsituation below.
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10.3 Accent changes fromIEto PG

Hirt and others state clearly that the change to a stress accent occurred before the shift in
accent to the first syllable of the stem (cf. Hirt 1931:16). This seems to imply a major change
from a pitch accent to a stress accent. In Viereck (2002:49) we have an approximate dating
for the two shifts in accent witthe change to a stress accent occurring somewhere in the
period from 1500BCE to 500BCE, and the change of accent to the first rodilesydia

occurring in the period 500BC&

If we consider the resulting pitch accent which was presdptHrbefore it split into separate

dialects it has been shown above that the accent was characterised by a single accent on each
word with a single pitie pattern. We cannot say with accuracy how this pitch was manifested,

but unaccented vowels would have lacked pitch differences in their production, whereas
accented vowels would have been marked by a difference in the underlying pitch between the

accentedyllables and their unaccented counterparts.

In determining stressed syllables in pitch accent languages, primary stress always falls on
either a high tone, or a contour tone containing a high tone (Gordon 2006:20). During the pre
PG stage before any aiges in accent had occurred, the tone would have contained a high
element, either as a pure high H pitch, a rising LH or a falling HL pitch, then the change from

a pitch accent to a stress accent would therefore not have been as major a change as claimed.

As shown previously pitch and intensity are intimately linked. We have already noted that
one method of producing higher fundamental frequency is to increase the air pressure in the
subglottal region, i.e. to increase intensity. We have also seen abaw¢he main cue in
perceiving accent crodmguistically is a rise in fundamental frequency, more so than other
features such as intensity and quantity, although quantity too is a very important feature in
such languages as English. If all that was iagdlin the PG case was slight lengthening of
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accented syllables then analysing this-B@& phase as having either pitch accent or stress

accent seems irrelevant as we have an accent which could be described as either.

The change in position onto the firsyllable of the stem in PG must necessarily have
happened af t etook place where ¥dceleksafricatives occurring after an
unstressed syllable were produced lenis, which initially caused voiced allophones of the
previously voiceless fricatiweto appear and finally, after the shtfi become phonemicised

(cf. Speyer 2007:39, Krahe and Meid 1969448.

The exact timing is explained in Bennett (1972:2102) whe e he postul ates tha
Law did not reach completion until after the shifposition of the accent. He claims that a
lenited voiceless fricative allophone could still remain voiceless, but produced with less
energy than a fortis voiceless fricative. After the change of position of the main accent in a
word these allophones wiou have remained until they finally merged with the voiced

fricatives.

During the initial stages in the formation of PG we find an early indication of accent shift

whi ch would have occurred before Vernerodés Law
affected fricatives immediately following unstressed syllables took place within the early

stages of PG and was one of the main processes shaping PG. Ringe (2006:104) shows the

loss of final nophigh short vowels, whereby if this final vowel was initially atkearrying

then the accent was shifted to the previous syllable. He gives the example:

PIE*nD Sm®*db = tw@swé> *Uns> PG*uns

Obviously stress would have necessarily been present throughout the process, so it indicates

that in the processom *unswé> *uns there would probably have been some form of vowel
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reduction which may have necessitated the accent to regressively shift before the vowel was

lost altogether giving us the possible situation:

*unswé> *unswp > *tinswp > *Uns.

If this was indeed the case then in this situation it would have been the reduction of this

vowel which initiated the accent shift.

The other possible situation would have been a shift away from the final syllable before any

reduction took place as in:

*unswe >*inswe > *Unsw > *Uns.

This situation may indicate a change in accent perception. We shall return toeposasioins

for this shift in 104.

I f we follow the situation given in do6Al quen
caused by Yaeweantevérfmsantltaow b e covim@mé we db e c ame 6. | f
voicing of a fricative occurred due to the lack of stress accent in the previous syllable giving

that previous syllable less energy and carrying over onto the following fricative causing this

too to be lenis, then this does not take into account syllable boundaries or situations where
saycity[ s ] may ddbod c avifpehgr§ tisesfollowing consonant is lenited. If stress

accent is however not present and the accented syllable lisgmitented with rising tone,

then the*-p- would occur with high pitch coming at the end of an accented syllabl&-énd

would occur with low pitch coming at the start of an accented syllable. If there is any
alternation at all then high pitch is assoethtwith voiceless consonants and low pitch with

voiced (cf. Henderson 1982).
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Ramers (1994), however, postulates a high ton®fgr which might seem to speak against
this argument, but if the target for the high tone is on the vowel, then a precedsupant,
i.e. one which is not preceded by high tone, may still have had the low pitch and voicedness

associated with it.

Iverson and Salmons (2003) see the voicing of consonants following unstressed vowels as a
case of passive voicing and consonantscivido not undergo the change as being more
marked. This voicedness as shown seems more to be associated with pitch than any other

feature of stress which points at pitchacdeti ng pr e s e ntawwhsiadtieet Verner 6

If we are to accepta pitdoccent and also to accept Hirtdéds hy
have a clash at this stage. Hirt attributes a whole range of changes in the forming of PG to its
supposed strong stress accent. One of the main features of Getman s of cour se Gr
Law or the first Germanic Sounchit. He claims (Hirt 1931:104), that a stress accent could

have produced thBIE *p, *t, *k with strong aspiration giving p 4 , i turn Jeadindkta

affricates*pf, *tp, *kx and finally just fricativesf, *p, *x. Onepo nt t o note agai ns:
argumentation here though is of course that the sound shift occurred in all positions, not just

in those which were stressed. If the intensity of stress had caused the shift, then this would

have only occurred in stressed positidcf. also Goblirsch 2005:722).

V e r n eaw 8 waditionally seen as coming after the first Germanic sound shift, but we have
already seen awhatdke flacerthisWeuld tess dik@lg hate been triggered by

stress accent alone and a gibke explanation is that pitch accent was still in place. This

woul d t hen i mpawynust Hae ttakeW place beforé the fitst Germanic sound
shift. The problem with this is that we would
respectivey in the position after an unstressed syllable, which is obviously a very strange

situation. The following (somewhat simplifie@pble23 will indicate the two situgons thus

far explained:
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(A)YPIE Sound Shift | Verner’s Law
P ¢ ¢~p

b B B

b P P

t ] 0~08

dh ) d

d t t

k X X~y

g ¥ b

g k k

Scenario (B) obviously seems a very unnatural one with alternating voiceless stops and
aspirated voiced stops. If however we consider different valu€3Ebfonsonants based on

Glottalic Theory as postulated by Hopper (1973) &ainkrelidze and Ilvanov (19Y2hen

Table 23

we would have the following two situations:

(O)PIE Sound Shift | Verner’s Law
p~pt b ¢~p

b~ bk i] B

p p b

t~th ] 0~d

d~de 8 ]

t? t 1

k~kb X x~7

g~g ¥ Y

k’ k k

If this is the case then either scenario (C) or (D) would be siljescenario, anid anything

(D)

voiceless obstruents (note voiceless ejectives are by their nature impossible to pronounce
voiced) and not just the voiceless fricavéllowing for scenario (D) woul@llow us to

postul at ewsdmingrbeforétise sdund shift, which in turn allows us to postulate a

pitch accent sti |

being

shift to have occurredfat e r

assumptionsT hi s

al so

he

Table 24
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(B)PIE | Verner’sLaw Sound Shift
P p~bt o~p

bt bt p

b b P

t t~dh 0~d

de de d

d d t

k k~gt X~

g g Y

g g k

(D)PIE Verner’s Law Sound Shift
p~p* p~pi~b~b* | ¢~f

b~ bt b~ bk B

P P’ P

t~th t~th~d~dh 0~
d~de d~de 3

t’ t’ t

k~kb k~kb~g~gh X~
g~g* g~g Y

Kk’ K k

accent

had

corresponds with

wh e r e awpeecedes thé sound shift looks neater as the law would affect all

p r e s ew Wwas active and woeld allevrfod tee shund

changed

st

Vennemannos

r

1



postul ates Germanic sound shifts to have occu

sound shiftsnore closely follow from a Glottalic Theory consonantal series for PIE.

Of course this is not the place to discuss the merit of Glottalic Theory but this will

demonstrate that it would fit comfortably into our time scale above.

Turning to the shift inle place of accent and taking into considet i on t he effects o
Law, Voyles (1992:444) gives an alternate view claiming a difference in timing between

East Germanic and the rest of the Germanic area. He gives the following stages:

Stage 1 (EasBermanic)
V > [tstress] : [##; +]@_ in all strong verbs and many weak, (where + refers to a
boundary between a verb stem and it prefix).
Stage 2 (Also only East Germanic)
V > [+stress] ##CC_ (in all adjectives, nouns and pronouns in singular)
Stage 3 (land2 spread through all Germania and additionally):
V > [+stress] ##CS_ (in all words excluding some prefixes)
So
PIE *déukonom, *douka, *dukmé, *dukénos
Gmc*déuxonom, *déuxa, *duxmé, *duxon@s' sound shift, stages 1 and 2)
EGmc*déuxonan, *douxa, *diuxme, *daxonos
NWG *déuxonom, *d6uxa, *duxmé, *duxdén@/ord stress Stage 1)
EGmc*déuxonom, *dbuxa, *duxme, *dixonoz
NWG* d®uxonom, *d-uxda,verdweam®, L*xadwa: - noz
EGmc*téuxonom, *téuxa, *tixme, *tixonoz
NWG *téuxonom, *téuxa* t u s m®, (2"sourmd shiftosiage 3)
EGmc (Got)tiuhan, tauh, tauhun, tauhaifg/ord stress Stage 2 and 3)
NWGmc (OS)t i ohan, t @h, tugun, gitogan
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It should be noted that he also splits the first Germanic sound shift into three stages. Stage 1
aspirdes voiceless stops, stage 2 turns aspirated stops into fricatives, and stage 3 devoices

voiced stops.

Whether this is the case is uncertain and in fact Goblirsch (2005:71) mentions that the more
common vVview is to see Ver rhe soond shitateok plage, t aki ng
although as mentioned this woubdve led to strange alternat®obetween voiceless stops

and aspirated voiced stops which do not form a natural link. For this to take place then either
Glottalic Theory forPIE must be corrector we have an interminglghof sound shifts and

V e r n eaw @ssugdested by Voyles.

Again if we go from do6Al quen and Bntoowe (1992:
present f awto haeerhappandd she Wway it did then stages 1 and 2 sbtimel

shift as given by Voyles would not have been triggered by stress accent as claimed by Hirt.

Goblirsch (2005:33) explains the sound changes of /p, t,&/ > /d , x/ in a similar
with aspiration being the trigger, but instead of this baiagsed by intensity of airflow,

which would be a strengthening process, he sees the aspiration as a weakening of muscle
intensity. Turning aspirated stops into fricatives is a continuation of this weakening process.

He postulates that the aspirated voictdps were already fricatives in the {8ermanic

stage. The second process turning voiced stops into voiceless stops was caused by weakening

of the vocal folds. The reduction of the vibrations of the vocal folds would have led to voiced

stops becoming veceless (taken from Boer 1924:1387).

Although other literature claims a shift in manner of accent before the shift in place of accent,
by looking at the information above we may conjecture that the changes happened the other
way round giving us first a&hange in place before a change of manner, or at least a
considerable overlap between the two.
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10.4 The reasons for treccent shift

If we follow on from this theory then an explanation needs to be provided as to why the
accent shifted position. We haafready noted that the timings between change in place of
accent and change in manner of accent seem to coincide, though they are not necessarily
related. Hirt (1931:14345), who attributes the majority of changes in PG to the strong
dynamic accent, clais, because similar changes occurred in Romance and Celtic dialects,
that this was due to the influence of a substrate language of the original inhabitants of Europe
becoming IndeEuropeanised. We have however seen that the shift in manner of accent
probally occurrel af t e r awwhicmitself 6csurrdd after Germanic had split from the
other languages. If the indigenous peoples of Europe had masteret aquiént by the time

V e r n eaw dosk pllace then we have to look for some other reason for thesges to

have occurred.

In a study by Hayes (1985) he noted that languages where there is quantity sensitive stress,
i.e. stress only falling on long syllables, with short syllables being unstressed then the rhythm
of the language will be iambic, meagithat the feet will be LH, with greater final stress in

the feet. If however stress is quantity insensitive, so that stress can fall on both long and short
syllables, as was the caseRtE then the rhythm of the stress system is trochaic, meaning that

the feet will be HL, with greater initial stress in the feet.

It was also noted above that if there were two morphemes in a word both having accent then
primary accent would fall on the leftmost accented syllable. This means that before the
languages split fronRIE, there was already an inherited trend towards thialisyllable of

feet being stressed and towards the first syllables in a word more likely to be cargimy

than final ones.
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In PG it was noted above that we had already had an early shift in position away from final
position when the originally aeated final syllable was a short open vowel. This change may
first have occurred when the open syllable was phrase final. Hyman (1977:45) notes that final
position is phonologically weak. He also notes (197-43p that languages tend to assign
accent to hose syllables where a pitch change is most perceptible. If the pitch accent
produced on the accented syllable involved a change in tone then because the vowel was
short the tone may not have been able to change as much as for a vowel in a closed position
or a long vowel. Without the full change in tone it may not have been felt to be accented in
the same way as other accented syllables. We introduced earlier the concept of metatony
where so called strong endings forced accent onto the penultimate sylfedrig¢he stem was
accentless. This lack of indication that the final vowel was accented may have made these

final weak ending syllables behave like strong endings.

Passy (1890:11819) indicates that analogy plays an important role in language change and
is one of the main motivations for accent displacement. If these phrase final short vowels
were treated as accentless, then it is a short step to extend these to being accentless in all

positions and not just when they are phrase final.

Now let us considethe other case endings. HeIE we have, as said, weak endings which
take the primary accent in words which are unaccented, strong endings which trigger
metatony again in words which are unaccented and finatgcdenting endings which force

the accenbnto the initial syllable in both accented and unaccented words.

It should be noted that for PreRalto-Slavic metatony ceased to play a role before case
endings (KiparskyandHalle 1977:213). This meant that if the stem was unaccented then the
primary acent would be placed on the initial syllable. It should also be noted that Celtic and
Italic languages also had a shift in accent onto the initial syllable as in PG (Prokosch
2009:118120, Hirt 1931:51). This first loss of metatony as described for fBalio-Slavic
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may not have been restricted to this dialect group but could have been a general trend in the
PIE dialects of Europe. Metatony seems to have been a weak rule in these dialects which was

readily dropped in all of them.

Note above that Voyledaims a shift first in East Germanic before the other dialects. The
process would probably have happened at different stages throughout the Germanic dialects.
Taking into consideration the changes that also occurred iGeomanic languages it seems

thatwe may have a case of drift as described by Sapir.

A shift in some weak endings to strong endings followed by loss of metatony in PG would go
part way to simplifying the complex system of stress placement in early PG and would make
more words accented dhe initial syllable. For unaccented stem words, this would leave us

with accent either falling on the first syllable or on the ending.

As noted by Voyles in nominal declensions, end stress only occurred in the genitive and
dative, and for the majorityfamouns only then in the plural. The vast majority of nouns then

would have had stem stress.

Many of these stressed stem words had initial stress, so it seems likely again that the only
words with stress on a syllable other than the initial syllable dingnwere those with
original fixed stress. These would have been in the minority, and in some situations, as when
followed by deaccenting endings, they too would have shifted their accent to the first
syllable. Hyman (1977:46) states that stressed dgHahre best perceived when they are
flanked by unstressed syllables. Words in PG with final stress would have been next to words
with initial stress. These would then have been in weak positions to be perceived as having
stress, which would be another pilide motivation to move the stress away from this

position.
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Passy (1890:11819) also notes that rhythm may play a role in shifts in accent position. If
now we have the situation that words are stressed mainly on the initial syllable but
occasionally orthe ending then we may see rhythm playing a role here too. A word with
stress on the first syllable of a ramnosyllabic ending may start to develop secondary stress

on a syllable nomdjacent to it in the stem, the most likely position being the irsjiddble.

This is indeed the case in samples of world languages (Hyman 1977:46). Those with stress on
the first syllable usually have a secondary stress on the penultimate syllable, whereas those
with penultimate primary stress have secondary stress adnitia¢ syllable. If the primary

accent diminishes and the secondary accent increases then this secondary accent could
eventually become primary. Motivated also by other words having primary stress on the

initial syllable analogy would play a role at thigge.

It seems likely that stress for PG speakers would have started to take on a demarcative role,

as opposed to its former morphological role RiE (cf. Hyman 1977:3%11). With

demarcative stress the closer this falls to the morpheme boundary dpvloaidetter. In

Hymanés database of l anguages this most of ten
words displaying initial stress in PG would in itself have been a trigger to perceptions of the

role of stress as demarcative. Hyman (1977:44) nibtgisdemarcative stress is an aid to
comprehension, which seems a likely explanation for further changes in the position of

accent.

Now if accent has shifted to the first syllable in a word, then as the accent is pitch determined
and this pitch is highthis first syllable, and with it the indication that there is a new word,
will be indicated by being high and subsequent syllables will then have lower fundamental
frequencies and consequently be produced with less intensity. Bennett (19722) Istates

that the resultant stress pattern in PG was fixed on word initial syllables. Secondary stress
would occur on second elements of compounds, or gaaspounds. Unstressed syllables
therefore occurred medially or finally between stressed syllables. As metiohythm
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played a role so every other 6odddé syl l abl e

frequency than the medial 6éevend syl l abl es.

Because the accented syllable has become demarcative, for the speaker this first syllable has
also become the iportant syllable in the word. The speaker will then give this syllable more
intensity and the listener who knows the language will also perceive the raised pitch and
importance of this first syllable as being due to intensity. For the speaker and ther liste
then, although change in pitch is still present it now plays a secondary role in their
understanding of stress. As far as the users of PG are concerned they are now speaking a

stress accented language.

The question remains as to why this has ledh# dgradual erosion of final syllables and
consonants in coda position in the Germanic (and Celtic) languages whereas languages such
as Czech and Finnish, also with accent falling on the initial syllable have not gone through
this process. We noted abovatior speakers of Czech, duration does not play a significant
role in perception. This may be a clue as to the underlying differences between the languages.
We shall return to the Czech and Finnish situationiadgeasection 12.2. The next stage is

therefore to explain the reasons these accent shifts trigger Germanic weakening processes.
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11 Syllable structure

Having understood the reasons for the shift in stress in the Germanic languages we can now
turn to the relevance this had in relation to Germanic syllable structure. The syllabic structure
within Germanic languages will shed light on which of the featwkstress is more
prevalent in the early dialects and has subsequbatlyan influencen all future Germanic

dialects.

11.1 The heavy root syllable

It should be noted fror@hapter 1(above that the shift in accent meant that the root syllable
coincidedwith the stressed syllable. Also as the stressed syllable placed importgpitehpn
andsubsequently intensity and weight, this implies that the root (provided this was only one
syllable long, as is the case for most Germanic roots) also shared tmisigmoe, which in

turn affected the syllabic composition of the stem syllable. As this initial stressed syllable
was identical to the stem in words with mesdlabic stems it also gave the stem a prominent
role semantically. We shall see in.22 the eféct this had on later features of the Germanic
languages such as umlaut which is one factor differentiating them from other language

families.

11.2 Morphological considerations

There are a number of clues from the early languages which enablsers vinat dfect this
prominence had on the syllable structure. An initial clue can be seen from bosartly
dialects coped with wosldwhere the coda consisted of two consonants with the second being
more sonorous than the first. This most commonly occurreshwahsemantic morpheme was
added, such as the causative whgrevas inserted between the verb root and the verbal
inflection (with or without a vowel change), though there are alsecaosative verbs with a
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similar structure. An example of this is theak verb oPG*s at jmermaMi ng o6t o set 6.
relevant question here is how this is syllabified. There are two possibilities; we either have
[ “sét ojra we Havebo[t’hs ao.ft jvah i ¢ h -]asrpemblematio ibwee mat i c .

consider Vennemaiins Cont act Law which states (1988:40):

AContact Law

A syllable contact AB is more preferred, the less the Consonantal Strength of the
offset A the greater the Consonantal Strength of the onset B; more precikely
greater the characteristic differenC&(B)}CS(A) between the Consonantal Strength

of B and that of A. D0

The contact in the syllables given in this example is between coda [t], arguably the strongest

of the consonants, and onset [j], among the weakest of the consonants.

The second possibilit, [ -], 8 prodlematic if we consider&/nnemannds Wei ght L
(1988:30), which is also known as Prokoschos
specifically at the situation in Germanic languages and so is extremely pertinent in this

present discugsn.

AWei ght Law

In stress accent languages an accented syllable is the more preferred, the closer its
syllable weight is to two moras, and an unaccented syllable is the more preferred the
closer its weight is to one mora. (The optinstressed syllablesi bimoraic;the

opti mal unstressed syllable is unimoraic). o

For [-]ws leavetajuramoraic stressed syllable.
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We can see that neither of these situations was ideal and the Germanic languages dealt with
the situation in different manners. If we consider the West Germanic languages we find Old
English hadsettan Old Frisian hadetta Old Saxon hadettianand Old High German had
sezzenSo in all of these languages we find a geminate which is equal to the coda [t] (apart
from OId High German which underwent additional consonantal changes in addition to
gemination). In all of these dialects apart from O&k& the [j] has also disappeared. Note
that the vowel [a] of the root has undergonanilaut, i.e. has becoma [ €] in these
languages and the change in vowel indicates the former presence of [i ~ j]. We see from Old
Saxon, though, that the [j] (or agdst [i]) has remained. Geminates are such that across
syllable boundaries each element of the geminate will fall into separate syllables, so by
making the coda geminate it allows for the initial syllable to be bimoraic, but also gives the

second syllabla better onset.

Old Norse still hadsetja where tumlaut had occurred but it had retained the awkward

original form across the syllable boundary. We find though that Swedish, Norwegian and

Danish followed a later similar path to West Germanic with theméméattain Swedish sette

in Bokmal,settain Nynorsk (in all of which the [t] is a geminate) and Danishdzattenvhere

subsequent degemination has occurred. Contrastingly we find Fase¢savhich is
pronounced [ “se:.ta] andte[dbetommesanopskt bbtinordds e en dr
to preserve the bimoraic stressed syllable the [€e] is lengthened. Icelandic is the only modern

dialect to preserve the formeetja but here the [e] is also lengthened and the word is

syl |l abiUvEi egdahs [ 7 s

In PG we commonly find sonorous sounds in the second syllable onset position which were
all liable to similar tyes of changes as that mentionetieve two features were necessarily
preserved in order to form more optimal syllables, namely bimoraicity ardegrabidance

to the Contact Law.
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11.3 Degemination

The rules are preserved if the languages retain their geminates as in timmnisim
Scandinavian dialects. However the situation is complicateccases where we find
degemination. Kirchner (2001:3)ts processes which may uncontroversially be classed as
lenitions which he classes as a reduction in either constriction degree or duration. The change
from a geminate such as [t:] to a simple consonant [t] would thus be classed as a lenition and
thereforea not unexpected outcome in the history of languages. This is a process which has
occurred in many of the Germanic dialects which originally allowed geminates. This process
however causes difficulties when considering syllabic structure. A word subbpag in

English formerly had a geminate [p:] where this [p:] could be split across syllables to give

[ %ep.gh This has since degeminated and causes problems for English speakers as to which
syllable the [p] belongs to. Another example from English istthatment of /t/ in a word

like better There are many varieties of English where a word subletasay be pronounced

[b0 ) The sound ff] as an allophone of /t/ is often restricted to coda position in English.
There are dialects with a coda glottal whierea word likebetterthe /t/would be pronounced

as [t], which would indicate that the /t/ is not in coda position, however there are other
dialects where the /t/ will be pronounced, limiting its distribution to coda position. In the

word betterthenit is once again difficult to decide if the intervocalic sound is a coda, onset

or something else.

One way to remedy its ambiguous nature is to treat it as an ambisyllabic consonant, so

belonging to both syllables. The following section will discussithés of ambisyllabicity in

various Germanic dialects.
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11.4 Ambisyllabicity

Ambisyllabicity is claimedas a featre of German by Vennemann (1982:2881). His
arguments include that short vowels necessarily only occur in closed syllables so in a word
suh as ) I Robbe6 hedged t he s @hdcesdailyaequresratcaala asitisg /
short syllable. However an analysis of @ would also be wrong. German has a rule of
coda devoicing. If the /b/ is in the coda then it must appear as /p/ vghich the case. He
concludes that the /b/ must be, what he calls, a link between the two syllables i.e.

ambisyllabic.

Borowsky, Ito and Mester (1983) argue similarly for ambisyllabicity in Danish. They

consider three features of Danish which indicat tertain consonants behave both as the

onset of a syllable and the coda of the preceding syllable.

They first discuss consonant gradation (CG) which they define as:

a) c b) Underlving Surface
/\ voiceless — voiced
v C
l voiced . spirant
weak
Figure 63

That is, underlying voiceless obstruents /p/, /k/ become voiced and underlying voiced
obstruents /d/ andb// (but not [/ b/) become the fricatives

consonants appear in coda position.

The second feature is grave assimilation (GA) affecting the vowels [aJéahd,] whi ch t hey

define as:
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[+grave]
Figure 64
That is that the vowel /a/ become&s] when the syllable is closed

(Following the definitionfrom Jalobson, Fanand Halle 19529 this links coronals and front

vowels as acute and back vowels and-ooronals as grave.)

The final feature they consider is Stgd Association (SA) which they define for stressed

syllables as:

o
"'i\‘.?'
?
Figure 65

That is, if a vowel is long it will bear the stag,[however if the vowel is short the stad falls
on the sonorant consonant and if there is no sonorant consonant then the stad will not appear.
In the following examples stad will be showiithvan apostrophe following the vowel or the

consonant to indicate that the previous sound bears the stad.
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They give various example®bwhefeomhenaelr éyi apgrg
patch [ Bnhfrom éhurpn/ the dog  a n dYbfforh thde) ptd bake The first of these

examples shows both CG and GA, the second SA and the third CG. They give a second set,
however, wi t h tope ] e X a nkapgpaigkicaheliows][ GAkbut no CG,
compared with the si mianadaCaeadawmee thestgdis glacedé ad a] f

on the consonant indicating that a consonant in this position is indeed part of the coda.

The difference between the two sets of words is that the first set are morphologically
complex, whereas the second set are anmrphemic and they conclude that there is a
cyclical interpretation with a word such as [[lephaving CG occur on an earlier cycle,
whereas this does not occur in a monomorphemic word such a$. [Kapy then introduce a

gemination rule, which is defenl as:

Gemination: X X
X — XX
G o
Figure 66

which would add a second grid position to vowels under stress. This would link the syllables

as follows:
a) X b) X c) X X
X X X X X X — X X
| | | | | | |
C v C C A% C C v C v C
Figure 67

On a second cycle the CG rule needs to apply again. They givexdhgple of an enclitic
article bd/ being added postlexically which does undergo CG, becomiigh a later cycle
to show that CG does still apply. This would give the derivations for the two wordésdlagh

/kapo/ as:
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CcG
affix

Gemin.

GA

SA
CG

ka.pa

C C

V

kapa
C C

kapa

Figure 68

lap
lab

lab+a
C C

laba
C C

laba

In order to account for this second gemination not occurring they give a further rule applying

to geminates statingi N o

both skeleton positions fulfil the structural description @thr ul e 6, so a coda

can

apply

to the mel ody

el e me

gem

undergo weakening as the geminate onset would not undergo this same weakening. They

conclude then that if the /p/ of /kalpwere a coda then it should undergo weakening to /b/

which is not the case. Their interpretatiben is that a short stressed vowel in Danish will be

followed by a phonological geminate, even if this is not phonetically differentiated from a

simplex consonant.

Hulst (1985) uses this interpretation from Borowsky et al to account for the distribdition o

short vowels in Dutch. Dutch short vowels cannot occur word finally, whereas long vowels,

diphthongs and schwa may occur in this position. He analyses schwa as being a special case

of a syllable which allows a short vowel to occur with no coda, becdese Have a

distribution which behaves similarly to the long vowels. They will not be considered further

her e, but Hul st 6s

of the form:

wor k
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o

o) N (©)
XX XX X

Figure 69

Key inthis interpretation is that the nucleus contains two slots, but a short vowel is only able
to fill one of those positions. A consonant must therefore be linked to this second empty
nucl eus position in order t o 6 cgb efdhe dypet h e

CVCVC where the first V is short to be syllabified as CV.CVC, so assigning the second C to

the onset of the second syllable, then we would expect to see also structures of the type

CV.VC with the first vowel being short. This, however, doed occur. In words such as

hiaaté6 hi at usd t he first vowedat/ woild notibepodsiblend / hi

further argument against this is with stress assignment rules in Dutch where a word such as

confettibehaves the same as a wordrsasagendaso determines the penultimate syllable to

be closed and thus heavy allowing it to take the stress.

If, on the other hand, this string is analysed as CVC.VC it would violate the Maximal Onset

Principle and also, as with German, would requisedbda C to be devoiced.

He therefore concludes that an intervocalic consonant following a short vowel must be both a

coda and an onset.

shor

at

For Germanic dialects which allow gef@@nati on t

J.) where the stresseslllable is necessarily bimoraic and thus attracts a coda consonant.

Where there are geminates this does not cause a problem as the first element of the geminate

will therefore attach to the first syllable and the second element will form the onset of the

second syllable.
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Haugen (1982:24ff) explains the process (the Great Quantity Shift) as follows where
overlong syllables were the first ones eliminated, suchrt&#tY natt, which occurred in
Common Scandinavian. The short syllables were eliminated Bgteither lengthening the
stressed vowel or geminating the following consonant depending on the dialect. This

situation can be summarised below.

“cvve.cv Y “cve.cv
“cv.cv \4 { “cwv.cv
“cve.cv Minimal 0 Wimoraic (V or C lengthens)
("cvv. cWw “cwv.cv)
("cvec. cw “cve.cv)
11.5 Summary

One feature that we find throughout this section has been the pervasiveness of bimoraicity in
Germanic dialects as a result of the stress shift as descril@thpter 10and evidenced by
syllabic considerationat thestart of this chaptetCoupled with the idea of bimoraicity is the
gravitation of consonants towards coda position in stressed syllables. We can show the

problem better withFigure70wh er e 0 i n thhleg @ theeGnset, R the Rhymle and

N the nucleus
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o___
Z

<——Z—F

Figure 70

The question is what the additional mora in the rhyme of the stressed syllable should attach
to. Althoughwe do encounter cases where this attaches to the vowel to produce a long vowel
(as in Icelandic and Faroese), we have more often encountered gemination where the
following onset consonant becomes a coda. As geminates existed anyR&y(dompare
*xattuz hhat 6) this was an all owable solution
restrictions of changes to the original form. We therefore have the situation solved with the

following diagram for early Germanic dialestdere Cd represents the coda

4—Z—=
Z

>

Figure 71

When later changes eliminated unstressed vowels the position of the onset consonant was
easily solved as it already filled the coda slot in the initial syllable. If the link between the
second mora and the following comant had not been established then we would have a

floating consonant which could variably be considered the onset of a syllable with an empty
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nucleus slot, we could attach it directly to the stressed syllablpassing the rhyme, thus

not being moraicpor we could attach it in the same way as the most frequent Germanic
situation to the rhyme so that it fills the coda position and makes it moraic. As this is the main
path open to Germanic languages it means the link between a coda consonant and moraicity
in Germanic is defined from an early stage which in turn explains why in Germanic lenition
processes a coda consonant will more often retain its moraic status and instead of
disappearing will instead become vocalic. This is not to say that this pathasentaken by

other language families but it does explain the preponderance of vocalisations found within

the Germanic language family.

223



12 Why do giraffes have such long necks?

Why have giraffes evolved to have such a long neck? There are two maieghadmut why
a giraffebébs neck has evolved to be so long. T h
branches of trees and the second is that a longer neck is considered more attractive in the

giraffe world.

One thing to note though isthatwghac h new generation, they didnod
neck, but for whichever reason, a longer neck was seen as an advantage and the neck

continued to grow so that several million years later giraffes now have impressive necks.

Seeing as this is a this about linguistics and not about giraffes, this is of course an analogy.
No generation of speakers of a language decides how its language will change, and we cannot
speak about an ultimate goal of a change, but rather a single change in the langubge may
considered advantageous in some way and so is adopted by future generations. However, as
with giraffes, where those animals with stronger longer necks are considered more
advantageous, we see tendencies in related languages which do not appeandorhdra

nature. Each new generation of giraffes did not see reaching the top leaves of trees as the
ultimate goal, but rather they found a longer neck was more advantageous, thus neck length
followed what appeared to be a trajectory of change, albeit @maiefined one, which was

made possible by anatomical factors of giraffes.

In order to understand what is happening with giraffe neck length we need to understand that
it stemmed from an initial mutation which produced a longer neck in some animaiseand

we need to consider the factors which have kept it on its trajectorial path; the juicy leaves and
the sex appeal. As these motivating factors have remained relevant throughout the evolution

of giraffes, neck length has continued to increase.
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If we consider diachronic change to be evolutionary in nature then similar changes that take

place in related languages which apparently occur after contact is broken may be considered
trajectorial. Sapir (1921:15%82) was the first to formulate such aea in his description of
6driftd. Once dialects of a |l anguage no |l onger
mother language and consequently diversify (p162). He speaks of language change as being
Afconstituted by t hetheupart af litssspaakens ©f those lindivdidual on o n
variations that are cumulative in some specia
trajectorial nature of change,ds s cus s ed ab o Wieectibnynaybe inferredyinfi Thi s

the main from the past$iit or y of t h e -166a ingjeadaoftmjectoriep he spedks

of the 6sloped of a | anguage and that tendenci

later, which presumably in turn will push these tendencies further.

To say, though, that athange is trajectorial would obviously be an oversimplification, and it
would be foolish to claim such a thing. There will always be other factors which could
influence change, so that there will always be other changes within related languages which
evolve in completely different directions. If we consider another analogy of throwing two
balls in an open field with roughly the same strength and an equal trajectory, then they will
probably land in more or less tlsame position. But if we chandke starthg point and
instead thrav the two balls from the top of a windy mountain then we should expect the balls
to bounce off rocks and trees and be blown around such that they will probably come to rest
in very different positions. In order then to understaamuage change that appears to be
more random in natureve would need to find what the rocks and trees are and in which

direction the wind has blown.

Before | turn to how this can be relevant to an analysis of Germanic vocalisations, | shall

demonstrata few cases which appear to be trajectorial in nature.
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I n Sapirds initial commentary on drift he poin
in American English (pp16&76). He suggests some factors behind this change by looking at

the history of HBglish. He draws attention to the loss of the accusative/dative distinction

mainly due to sound changes which simplified the language giving greater importance to

word order. The personal pronouns show a distinction between subject and object, but the
interrogative pronouns who/whom stand isolated from these other pronouns and thus have the

potential to change in a separate way.

It is interesting to note that in describing this change he is just referring to American English
in his description, but an idgoal analysis could also apply to other Englishes. The

motivation for the change and factors facilitating it are identical in each variety.

If we accept this idea of trajectorial change then it is clear that to fully understand the nature
of the specifichange we will have to discover the initial mutation and the motivation to keep

the change on its trajectory.

Trudgill et al (2000) examined changes in New Zealand English which, although mirroring

changes happening in other Englishes, appeared to @aodependently of these other

Engli shes. They divided Sapirés definition of

where a change is underway when dialects are split which continue to drift along the same

path, and Type 2 covered those where an iddrdicaimilar change occurs independently in

both |l anguages after they have spehdencieorsayi ng t
propensitee (pl112) . They emphasise that the two tyj
not be treated as radicaldijfferent from each other, an assessment whiidhbe returned to

later in 121.

Their research looked at various New Zealand phenomena which they divided into the two
types. They gave diphthong shifts as a continuation of the Great Vowel Shift, ttiegramd
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lowering of thesTRUTvOwel, and loss of rhoticity as being examples of changes which were
also underway at the time of the first settlers and continued along a similar path to changes
throughout the Southern Hemisphere and also to some dialdgtisain. Examples of type 2
innovations which also occurred elsewhere but seemed to arise independentiarrere
tensing (so the change frorb fo /i/ in the second syllable of a word likeppy, glide
weakening (which seems to coincide with gendiphthong shifts mentioned for type 1), and

the fronting, raising and rounding of theUrRSE vowel which mirrors other Southern
Hemisphere Englishes, but is less common in, although not absent from, British English

varieties.

They had the benefit of earlyew Zealand recordings so were able to show if the changes
were ongoing or innovative by recordings from some of the earlier settlers compared with
those of later second or third generation New Zealanders to show that these changes were

indeed as they diaed.

Britain and Sudbury (2002) also looked at Southern Hemisphere Englishes and compared the
shift of the grammati cal feature of 6t her e
which is apparent in both New Zealand and Falkldsidnds English.They claim it &
arotherexample of a type 1 change as given by Trudgilal above, so already present in

British English varieties beforthe two separate areas were settled.

The question arises as to whether type 1 changes which are already presdsmgnage
before the dialects split are fundamentally different from type 2 changes which occur
seemingly independently in the two varieties after they have split. | would argue that type 1
changes are just further along a general trajectory of chamja &pe 1 change which is

occurring in both the varieties may form the basis for a later type 2 change.
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12.1 Type 1 and Type 2 charge

We have seen the twiypes of drift, one an inherited ongoing changtere boh split
dialects continue along tmajectory and one where a propensity for change is inherited
which later appears as an innovatinboth dialects. | would suggetiey are both part of the
same process and the innovation is purely the end point atewdr change is underlying. |
cetainly depends on the languagimvolved so will be language specifimyt it still involves
universal tendenciesuch as weakeningsccuring, determined byranked underlying
constraints which are shared and dominate when other constraints are defmted.
constraints which do not play raain role in synchronic rankinggecomemore significant

when thesenore highlyranked (synchronically significant) constraints have been demoted.

Note though that each new generation will relearn and reassign theiragunsinking so
perception ofa constraintan fundamentally change if & understood differently by the next
generationFor any individualthey might have gradual reranking during their lifetime, but
across generations with a different perspectiveaf the language works there can be quite

dramatic rethinks about constraings example of this Mlibe given in 122.

If we have independent changes occurring in separated dialects, i.e. cases of drift, then a
feature must exist which both varietigsare which will initiate the change. In type 1 changes

this will be obvious, as the drift can be seen already in its infancy in common earlier
varieties. Type 2 changes, though, do not show this commonality in earlier varieties and
therefore a shared feme which triggers the later change needs to be found, but it is not

always immediately evident what this shared feature is.

In the case of vocalisations in Germanic languages, we have a type 2 drift scenario, where the
dialects, long after splitting, hawdisplayed many vocalisahs. The following sections Wi
show what these underlying features are.
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12.2 OT and language change

| am choosing to use Optimality Thedmgreto show what occurred in Germanic fully aware

of its limitations. OT is a wondearf model when describing synchronic usage of an
individual, but given its strict rankings tan strugglewhen dealing with variation and
change. One modification to OT which aims at dealing with variation is Stochastic OT. This

allows for a less rigid r&ing such that two constraints may be alternately ranked.

Such a model will, however, still have limitations. The alternate rankings will still be based
within a rigid framework of other constraints so can explain why individuals have alternate
forms or @n change slightly throughout their lifespans, but the said individuals will still be

limited within the general ranking of constraints which they have internalised and we would

not expect to see radical changes in these rankings for any indi¥idual

Language change however often involves cases of reanalysis such that features of a language
which are important to one individual may be perceived differently by another individual and
other generations such that rankings of some constraints may dramaiféatigven though

the surface optimal form is very similar.

A hypothetical example of this could be the change in perception of vowel length into one of
vowel quality. One generation has vowel length as an integral feature of their phonology.
Long vowelshave more time to form than short vowels such that aeffeet of long versus

short vowels is that long vowels tend to be more peripheral than their short counterparts. So
although this hypothetical first generation perceives vowels as lmgiggand shd they may

also produce them with slightly different qualities with the shorter vowel being slightly

A radical reranking may be the case if an individual suf
studies which have researched this, but it would be an interesting point of furthechréssach a study has not
been undertaken.
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centralised. So for this generationparceptualconstraint governing vowel length will be
ranked highly whereas one involving vowel quality between péltsi0t be relevant so will
be lowly ranked and lurking in the realms of those constraints which never play at role

surface level

A second generation though may perceive that although there is a vowel length difference the
vowels consequently alsoffdir in quality. For these individuals both features of the vowels
may be potentially used to differentiate sounds. A constraint governing vowel quality for the
pairs involved can thus be perceived as being similarly ranked to one limiting a perceptual

cueto vowel length.

A further generation may then again reanalyse the vowels such that they perceive vowel
differences based on the quality of the vowel and not on the vowel length. -Affeéde of
producing tense vowels is that they take more effort rawowels and therefore tend to be
slightly longer than their lax partners. However vowel length for these individuals is no
longer used as a perceptual cue and this means that a constraint for perception of vowels
based on their quality will d highly ranked, whereas ongased on vowel length may have
been banished to obscurity.

based on the

The followingTable25s hows t his scenari o

Generation

Perceptual Cue

Phonology

Realisation

1

Quantity

AT

(], []

(]

Quantity and Quality

14, 1/

[i:], [1]

L)

Quality

fif, 1/

('], [1]

Table 25

It can be seen that the realisation of the vowels between the first and third generations

changes very little but the ranking of the two perceptual constraints between these

generations may be radically different. Much of the difference between individaals

230



therefore be explained by their different analyses of features even though different rankings

can produce very similar results.

Reanalysis of constraints must therefore always be considered when describing differences
between individuals and inevitighwhen describing diachronic change, although a reanalysis
may well be the result of a secondary phonetic consequence of the primary phonological
features. It will be shown that reanalysis is an important factor in describing the Germanic
situation and tht the change from the phonological stress pattefleto the demarcative

stress as found iRG (and outlined above in chapter 2) is the key to understanding why the
coda lenition process in Germanic languages so often results in vocalisations disiomst e

The results of the vocalisations will bealyse in Chapter 1®elow.

12.2.1 The stress changes in Germanic

PIE stress placement was described above as phginaloBoth a stenandan ending could
have stress wherthe leftmost stress becamteetprimary stress. If the stem did not have

stress and neither did the ending then the stress would fall on the leftmost syllable.

I n Kipar sky andPIHstrds$ (2895%20240) théyyasalysed thisf with two
rules which acted as constrainthe Primary Accent Rule (PA) determined that each word
had only one primary accent and the Basic Accentuation Principle (BAP) determined that the
leftmost accented syllable should take the primary accent and if no phonological accent is

present then thisheuld fall on the first syllable.

Within an OT framework foPIE stress placement we shall therefore consider the following

constraints:
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PRIMARY ACCENTRULE (PA)

There is one and only one primary accent per word.

The BAPcontains two constraint$irst that if more than one stress is present in a word (so
one on the stem and one on the agllthen the leftmost stresslWie primary. Secondly that
if no stress is present then the leftmost syllable will take the sthessstress is
phonologicallydetermined weahereforeneed a correspondence constraint to ensure that a

phonological stress surfaces:

IDENT-IO(stress)
Correspondent segments in input and output have identical values for

[stress].

and then we need to ensure that the leftmost sttefsces as dominant if there is more than

one phonological stress across the word, giving:

LEFTMOST
Align (Hd-Ft, Left, Prwd, Left)

The head foot is leftmost in Priwd.

PA must outranKDENT-10(stress), to limit the situation where stress appeaitsotina stem

and an ending, which in turn must outrarseLMOST, although this must be ranked to ensure

that if no stress is phonologically determined on either the stem or the ending then this stress
will fall on the initial syllable. The following exammeare for thePIE words *d 4 0 g 4 X®s 0
6dasBNscd  (wher ed i digoesot eawe phonemic stress) aHd® Y Xé s or s e
GENSGD ( wher eH.;¢ Bapeshdvephonémic stress). The genitive singular erding

esohas underlying ending stress on tinst syllable.
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*dboghv. +*.€s0 PA IDENT-1O(stress) LEFTMOST
*dboghvéso *| e
*dboghveso **
= *dhoghwéso *
Table 26
*Hiék™-+ *-€s0 PA IDENT-IO(stress) LEFTMOST
*Hiékvéso *|
@ *Hékveso *
*Hiekvéso * *1
Table 27

The first change we encounter to the stress systadbodn its path tdPG was that ending
stress became metatonic (Bodescription of thisee 1@ above) ithe ending stress fell on a
short vowel. This implies that stress required at least bimoraicity to be allocated,

remembering that metatonic stress places stress on the final syllable of the stem.

PIE stress is described in the literature as having a @itcdent. The link between pitch,
length awl intensity was described in B0above. This introduction of a length rule into the
placement of stress implies that the perceptual cue for stress was no longer just a recognition

of pitch, but also one of length.

We have the following situation fd?IE prior to the rule (for the strong verb past tense stem

*h 4-Brc ar r i e dfperson indicative past pliral ending)

*hhEr-+*-¢ PA IDENT-IO(stress) LEFTMOST
*bhere *1 J
*bhere Ik
& *hhEré *
Table 28

With the introduction of the lengitonstraint:
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FT-BIN( € )

Feet are binary under moraic or syllabic analysis

We get the following ranking (assuming that sound changes had taken place prior to changes

in stress as Vernerb6s Law implies):
*bér- + *-e(with ending stress) PA FT-BIn(w) IDENT-IO(stress) LEFTMOST
T *hare *
*beré *1 =
Table 29

Notice that lere F-BIN( € ) 0 UDENT-¥Osttess) ds a higher rankingtbg latterwould

place the stress on the final memmraic syllable.

The next change was the loss of metatony. This was only eweak rule in PIEand only
survived in Sanskrit. As this losmnly occurred at a phonemic level it did not affect the

ranking as described above.

The next change to have occurred in Germanic languages was the rise of secondary stress.
ProtoGermanic by this stage had many words with initial stress and a few withtipeate
stress and on single syllable stems with momwaic endings these would have been

identical anyway.

It was described in 18 abovethat in the majority of languages with primary penultimate
stress there is a secondary stress on the initiahdgll If this were the case in Germanic with

those words which had penultimate stress a consequence would be to put secondary stress on
the initial syllable of the stem of the wordhis has the consequence that the primary stress

will shift from the penuimate syllable to the initial syllable.
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This change can be explained with a simple reranking from
IDENT-IO(stress) >>LEFTMOST
to

LEFTMOST >> IDENT-10(stress).

We now have the situation that nomtial stress occurs very infrequently and mainly on
stems with no endings. The final change is the analogical shift in stress in these words to the
stem initial syllable. A child learning the language at this stage will therefore perceive stress
as demarcative and not phonologicaleTdonstraintsvhich deal with phonological stress are
therefore no longer relevant and will be lowly ranked, so PA which ensures treaistoaly

one stress in a wordnd bENT-10(stress) which preserves a phonological stress may all be
demoted which leaves us with the sitoatwhere we just have the highly ranked constraints

FT-BIN( € ) LEFTMOsST, the ranking of which is unimportant.

Following from reduction of unstressed syllables, we often, in the modern dialects, find
single syllable words. Also with the introduaiicof foreign loan words intoGermanic
language which do not follow this stress pattern a constraint sudbeasMOST s losing its

relevance and being ranketbre lowly.

This in turn has left us with the constraiRt-BIN( ewhich, when applied to a singsyllable

word, will require a bimoraic structure of this syllable. We consequently have a move away
from feet being necessarily bimoraic to a stressed syllable being bimoraic. The bimoraicity is
then reanalysed as stressed syllables needing two moras eariche shown with a high

ranking of the constraint:

STRESSTO-WEIGHT (S W)
If a syllable is stressed, then it will be heavy.
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12.2.2 Syllabic ansiderations in Germanic

We shall now consider the syllable structure in RPG&manic.We haveagain see from
Chapter 11that the bimoraicity of stressed syllablessé&sy important. Because of a need to
have a bimoraic syllable have seen that we have the following situation where the stressed

vowel necessarily either lengthens the vowel or attachefoltoaing consonant:

b

9] o
“,//\Jl ‘
C \Y% v
Figure 72

In the majority of cases we saw that the option of applying this moraic element to the

consonant was preferred. This was the case in West Germanic and Eastern Continental
Scandinavian, whereas vowel lengthening was preferred in Western Scandinavian. Later
degemination in Western Germanic and Southern Scandinavian has resulted in

ambisyllabicity as outlined ifi1.4.

Reductions of unstressed syllables have added to the moraic structure and therefore
positioning of coda consonants within the stressed syll#seyet the reasons behind these

unstressed vowels leniting has not been addressed, but it is important it shows why languages
like those of the Germanic family behave this way, but languages such as Czech and Finnish,

which share initial stress, do not.
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There is some debate as to the exact vowel inventory of -B@tmanic which partly
depends on which stage in the development of the language the inventory is taken from, but

there is consensus that the inventory was Isif@ampbell (1959:38) gives isd@hat shown in

Figure73 (not including diphthongs):

Short Long

o
o
L [ ]|

Figure 73

Comparing this to a language such as modanish (again not including diphthongs), for

example which igiven inFigure74 (Braunmiller 1999:99.03):

Short Long
i y u i y u
e @ 0 e @ 0
a
3 6] £ ce 6]

Ja
4]

&

o

Figure 74

shows that the invdory size has greatly increased. Danish is an extreme example, but all the

Germanic | anguages have | arger than average

UPSID database has a modal number of vowels as five.

One factor which has contributed toghincrease in size is umlaut which is a form of vowel
harmony where unstressed vowels may anticipatorily change the quality of the vowel in

preceding syllables. Seuimlaut, for example, is such that if [i] or [j] occurs in an unstressed
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syllable, a preceadg stressed vowel may adopt some qualities of this vowel in anticipation,
making back vowels front and raising low vowels. By undergoing umlaut the grammatical
information provided by the unstressed syllablsn@rporated intdhe stressed syllable. As

the grammatical unstressed syllable now provides no additional information it may lenite and

eventually disappear.

Another factor is that discussed above. Where vowels are in open syllables in Germanic
languages they have developed different allophomes fthose in closed syllables. If

grammatical information is given by a root being followed by an unstressed syllable as
opposed to a root with no subsequent syllables then this information will again be obvious

from the change in vowel quality of the root

This situation differs from Czech in that there is little to no difference in the vowel of a
stressed first syllable depending on the subsequent unstressed syllable. The grammatical

information contained in the subsequent unstressed syllables préwesggrom leniting.

Finnish does have vowel harmony, but it acts in the opposite direction to early Germanic
languages in that the stressed root vowel will affect subsequent affixes. The affixes can
therefore not be reduced as these are the only inditt@b the grammatical information is

present which prevents lenition.

When the vowels in unstressed syllables lenite and disappear in Germanic we are left with the

following situation:
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B

Figure 75

i.e. a rhymdess unstresseslllable. This onset consonant already hgdace automatically
available in the initial syllable, provided the initial syllable contains a monomoraic vowel. So

we have the situation:

5
/\
] *T
C l’ C
Figure 76

where the O6empetdpgpedsy!|l | abl e may b

For other languages which do not have such a high rankirigr-&fIN( € ) or i ndeed

LEFTMOST, although connecting this former onset onto the previous rhyme is an option, it is
one of a number of options. It may, for example, remain in an esyfiible slot and behave

l i ke a separate syllabl e, it may att,axh to
with Germanic languagesr it may attach to the previous syllable but be esytabic and
non-moraic. This may also depend on the natofrthe consonant in question. More sonorous
consonants are more likely to attach and become moraic, whereas less sonorous consonants
are less likely to do so. We find for example in French that historicalyodélisation has
occurred which would indate that it was moraic in coda position, howeverdcalisation
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does not occur, instead we find elision which would indicate thenmmnaic nature of coda

Ir/ in the language.

We are also left with this choice in Germanic languages if the stressedlesytmtains a

long vowel such that prior to the unstressed vowel eliding we have:

O "]
C{f///f/j:ﬁiﬁahh“I{ #J% (5X////ffhhmhxxxhgj
L l‘ T J: \%

Figure 77
And elision of this unstressed vowel produces the situation:

) i o
({////ff::ﬂﬁmkhaj{ ‘J% (5///f///MEHHxH“]1
Lo L

Figure 78

As the option of joining a consornaonto a rhyme and making it moraic is open to and indeed
necessary for stressed syllables with a short vowel this is one option open to this onset

consonant.
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(=

i u u
Lo !
Figure 79

However this would lead to a trimoraic rhyme which wohlkel marked and so should be

avoided. If this situation does arise thémay actually speed up a lenition process of this

final consonant. If a constrainDENT-IO( € ) i s ranketBIN(hei)ghtehen hahi sk
situation would be allowed but because-BiN( Eis so highly ranked it would remain a

marked situation which would necessitate a lenition to remedy the situation.

Another option would be to join this to the previous rhyme and shorten the vowel, but this
solution does not appear to be one adopted dyemm Germanic languages. We can of course
leave this consonant in an empty syllable or make it an extrasyllabic consonant attached to
the previous syllable in which case it may be-nworaic and may subsequently elide without

leaving a trace.

One finaloption would be to attach the vocalic elements of this consonant to the previous
rhyme where the moraic length of the vowel is preserved as well as the vocalicafidhee
consonant This option is difficult to represent if we consider consonants ancklgoas
separate segments. The representation of sounds will be discus$2@®,ibbut an initial

portrayal of this may be given using the syllable trees as shown above:
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B

! T
C Jv" c
V)

Figure 80

Once this situation has occurred then the vodadice in the previous syllable is indication

enough of the sounds presence such that the consonant may be lenited.

Vocalisations have therefore occurred in Germanic languages because of the bimoraicity of
the leftmost syllable and are triggered by lemitprocesses to obey syllable laws requiring

consonantally weak codas.

In the followingsection we shall turn to how to represent the underlying vocalic elements of

consonants.

12.3 Represerdtion ofsounds

To represent the vocalisation process we el inChapter 13hat it can be simply shown

as a lenition of stricture and ftinis process an OT approachiviie used. As the result of a
vocalisation differs depending on the sound being vocalised, its underlying vocalic element
must be determined the description of the sound being input into the process. What follows

is a discussion of a feature geometric approach which will be used to describe the sounds.

It should be clear from the data Fart 1above that the result of a vocalisation is more

complex to predict than by relying solely on a generic locus for each sound. In order to

242



produce fluid speech the mouth will be prepared for the sound that will follow, although it
also forms the features considered necessary of the target sound in dbetiproof a

segment, and so it is important to determine and represent these required features.

With each consonant the tongue and lip positioning will also obviously be present and
therefore will have an underlying vocalic element. In the historic essmtation of
vocalisation processes, any model used must be able to show the vocalic elements of the
sounds involved. The articulator directly relevant to the production of a vowel is the tongue
body, and articulations which complement the tongue to p@decondary features are the

lips and velar lowering in nasalisation. These articulators are also used in the production of
the consonants; the tongue body being used in the production of the velar and palatal

consonants, the lips for labial consonantd eslar lowering for the nasals.

We have seen ifable22 on pagel85 that for nonliquid vocalisations the articulators used
for each sound determine the resultant vocalisation, but the articulations also depend on the

vowel which precedes the segment beingalised.

A vocalised labial will therefore add an element of rounding which is perceptually close to
back vowels. The height of the jaw in the production of the labial consonants is also higher
than it would be for vowels and we consequently find thbialavocalisations result in

diphthongs with high back rounded elements.

A vocalised dorsal consonant depends much more on the vowel segment which precedes the
vocalised segment. In Germanic languages we have a symbiosis between the amount of
backing invdved in production of a vowel and a neighbouring dorsal consonant. Front
vowels will attract front (palatal) consonants whereas back vowels will attract back (velar)

consonants. The space shared between vowel production and the dorsal consonants is

243



primarily the same and we consequently find a vocalised dorsal consonant resulting in a

rising diphthong with the same place of articulation as the previous vowel.

Coronal vocalisations behave in a different manner. In the production of coronals we use the
anteror of the tongue. This is not an active articulator in the production of the vowels and we
consequently see far | ess trace of a coronal 0&:¢
either labials or dorsals. In vocalisations of coronals in the Gerntanguages the only

evidence remaining that a sound was formerly present is that a mora may remain and the
vowel will be I engthened. I n Opersteinb6s dat a
in a prevocalised coronal consonant wasj.~Thereis some evidence of a high front vowel

element underlying coronals in that whilst the segment is still consonantal a preceding vowel

may raise and front before this sound (cf. secB@&) however the more lenited this segment

becomes the less of an indloce it appears to have. Such a link between coronality and high
frontness of vowels does however need to be shown in a representation of the segment in

order to capture this link. As with labials | shall treat this here as a secondary feature of

vowels.

Clements and Hume (1995) treat palatals and consequently front vowels as if they are
coronal. In Germanic languages however this seems counterintuitive. The dorsal segments for

most of the Germanic languages have front and back allophones, suchthdtawor Eng !l i s h
Il i ke 6k e e[k®d]jwhoeurl eda sb efk@h Theg franting daf gelars is such that it

becomes palatdbr palatalised)n some of the other languages (cf. for example German /x/

with [¢ ~ X] allophones depeling on neighbouring voels). To say that the allophone is
sometimes dorsal and sometimes coronal complicates the link between the two sounds. This

is especially so when considering the vocalisation process, as we have seen the preceding
vowel determines which high vowel follow§here is some argument however for treatment

of palatals as coronal for phonological rather than allophonic palatals which is a reason that
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there is necessarily a link between the fromitvels and the coronals. Thisliwbe returned to

below in13.1

| shall show here irFigure 81 the model given by Clements and Hume and discuss some
places where | feel it needs to be altered to account for histai@aiges leading to

vocalisations.

(a) Consonants (b) Vocoids
[sonorant] [=sonorant]
[+approximant] [fapproximant]
root [-vocoid] root [+vocoid]

laryngeal laryngeal
[nasal] [nasal]
[spread] [spread]
[constricted] [constricted]
oral cavity oral cavity
[voice] [voice]
Ant inuant] /}m inuant]
C-place C-place
voca|1ic
aperfure
V-place
[open]
[labial] [labial]
[coronal] [coronal]
[dorsal] [dorsal]
[anterior] [-anterior]
[distributed] [distributed]

Figure 81

Clementsand Humg 1 995: 274) decided to | eaouefthpil acement
feature model as conclusions as to their position in relation with the other sounds was
unclear. If we consider vocalisations of uvular rhotics we end with a low back vowel, so a

pharyngeal node as it relates to vocatsuldbe linked to tle vowel space here.

We could leavéhis as a twetier system where each consonant is linked to both a vocalic tier

and a consonantal tier, whereas the vowels are just linked to the vocalic tier as there is no
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articulatory contact. The process of vocalgsicould therefore be described as a severing of

the ties to the consonantal tier which would just leave the vocalic tier present.

If the sound in question is however voiceless then although the tongue and lips are in place
for an underlying vowel, theirkk to this tier is dependent on voicing being present (the
vocalisation could of course result in a voiceless vowel, but these are rare). If there is a
vocalisation of a voiceless sound then this will be the result of the mistiming of the preceding
vowel carrying parway into the following consonant allowing the vocalic elements of the

consonant to surface.

Also we have noted abovbkat in order to produce fluid speech the mouth is prepared for the
sound that will follow. If this is the transition betwea consonant and a following vowel

then the tongue and lip positioning of the following vowel will partly overlap with that of the
preceding consonant where this is allowed. If a consonant follows a vowel then in order to
transition to the consonant thasdikewise some overlap but the consonant will only be truly
consonantal when the aperture between the primary articulators is close enough for it to be
considered consonantal. The underlying vocalic elements may however be formed
transitionally and itg these that may be reanalysed as a diphthongal nature of a preceding

vowel.

A different approach, and the one adopted here, is to consider both consonants and vowels as
being on a continuum and forming a single tier. The link therefore between a cdrsooan

to its vocalisation and the resultant vowel following the process will not involve severing a
link between tiers but will rather be simply a change of stricture along a continuum within the
feature geometrylf we considertraditional description®f vowels in terms of high, low,

front and back this imposes a false construct which forces vowels into binary positions.
Vowels are however more subtle than this. Looking at the actual highest positions of the
tongue for each of the cardinal vowels we @eimage more similar to the following:
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Figure 82

We can see from this that [i] corresponds to a position close to palatal consonants, [u] is close
to a position associated with velar consonants and the other back vowels betmggen
uvular and pharyngeal consonants. Much of this corresponds tendings in the previous

chapter and this is also partly addressed by Clements and Hume in their ntidat@81.

To describe a velar consonant as velar but a back vowel as back loses this union which exists
between the two sounds. Also a vowel suchdab[ t o be described as [ +bac
impression that it is far from the passiiculators when iis in fact close to the pharyngeal

wall, but again there is no link between [+back, +low] and pharyngeal in traditional feature

geometric descriptions.

In a lenition process such as a vocalisation where the difference of a unidesorided as
an approximant consonant or a vowel is often purely one of stricture where a slight reduction

will result in a vocalic element as opposed to a consonantal one.

By classing the least amount of stricture, being when the tongue is in resbrposdi
somewhere aroundal[in most langiages, though thisoald be language specific depending

on the |l anguagebs rest position of the tongue,
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as occurs with stops as 2 then all other manners of articulatignbe placed on the scale.
We set the cut off point between consonamid vowelsas 1 such that any value just above 1
would be an approximant and with any value just below 1 being a high or back Fayuee

83 better exemplifies this situation.

&

We can now speak of high front vowels as being palatal, high back vowels as being velar and

low back vowels as being pharyngeal aithna stricture value <1. The low front vowels are

as yet not covered, and are not relevant to vocalisations but could be considered to be
6mandi bularé in nature and again with a strict
greater the displacemefrom schwa. A further solution to these vowels could be with
negative movements away from the three 6topd e
as velar but with a negative value. If a model such as the one being discussed here is adopted
wherefront low vowels need better analysis then how to resolve descriptions of the low front

vowels would need to be further investigated. This model also leaves aside how a sound such

as a trill could be best described as the stricture varies in the prodofctiaa sound. Again

it should be further investigatei such a model is found to be useful for other descriptions,

but is not relevant to the discussion here as vocalisations only occur in the historical

transition of a sound from an approximant tcoavel.

As vowels are underlyingly present in the production of consonants, we can assume their

constant existence and vowels have purely consonantal place with less stricture, so
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fundamentally no difference between the two. By combining the consonantaloaalic
geometries of Clements and Hume as showrrigure 81 above and including stricture
values as discussed for the places of articulaomeother features become unnecessary,
such as [continuant], [sonorant], [approximant] and [vocoid]. This is a move away from
binary descriptions which may understandably be controversial from a phonological
perspective, but if we include phonetic evidencdsamcessary for descriptions of historical
change then this is a necessary sacrifice and one which more accurately allows for inclusion

of phonetic data.

root

laryngeal [nasal] [lateral]
[spread] [constricted] [voice] oral
[COR] [LAB]
[DOR-RAD]
[posterior] /R[Frp_uﬂd]
[distributed] alatal] [velgL;] [pharyngeal]
Figure 84

This preliminary diagram needs a little further explanation. Clements and Hume discussed
(p293) the uncertainty of placement of the [lateral] feature as to whether it should be
connected below the [COR] node or to the root. There are a few problems with discussing
lateral consonants when applying this kind of model to a process such as vocalisation.
Although a lateral approximant is exactly that, an approximant so ideally it should be granted
a stricture of 1, a vocalisation of a lateral involves a reduction of the tcaigng the

midsagittal plane. With this in mind the feature [lateral] has been placed on the root node
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whilst the stricture of the tongysaced under the [COR] nodeliniefer to the stricture along

the midsagittal plane, so for [l] this will be 2. Alsdaging the feature latal under the
coronal node wouldnean that it also needs be placed under other nodes to explain sounds
such as’f} and [Hfor languages which have theilthough | have not included it here, as it

is irrelevant for Germanic vodahtions, the question of lateral stricture would need to be
included for languages which have lateral fricatives. Again for these sounds tsagitidl
stricture is 2, but the degree of stricture in the lateral plane would be closer to 2 for the

fricative but closer to 1 for the approximant.

The Dorsal node from Clements and Hume also includes Radical sounds which were omitted
from their description. By including them together in a DeRsalical node this better shows

the relationship between palataldawelar sounds, velar and uvular sounds and uvular and
pharyngeal sounds. Although it coincides with the vocalic space, | have avoided calling it

vocalic in the geometry as this would again confuse the line between vowels and consonants.

A further featurein the diagram is the inclusion of a feature [posterior] (as opposed to
[anterior]) and a dotted line between this feature and the coronal stricture and palatal sounds.
Depending on which description is read palatal sound may be describedcasonal (€.
Clements and Hume 1995:29dr dorsal. The arguments foestribing them as dorsal, as

will be done here, are that they are produced with the body of the tongue, as opposed to the
front of the tongue as we find with the other coronalss will be further discussed it3.5

below. There are arguments for bottescriptions By maintaining a link between them
reduces his problem. We slilasee for the analysis of rhotics 3.3 that there may be
grounds for measuring stricture levels at a [posterior]tiposas oppsed to [anterior] one.

This will be discussed in greater detail there aiiltl explain the link between the features.

A second dotted line links rounded sounds with velar ones. This maintains the link between
roundness and backness as desdrihé.4. It should also be noted that there is a dotted line
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between roundnssand labial stricture. This Wibe discussed in more depth 113.2 but it
indicates an inversely proportional link between degree of labial stricture and roundness but

still allows for roundness to be either absent or present in the production of labial stops.

In traditional descriptions secondary articulation is treated separately from articulatory
features which are purely present as a resulh primary articulation andre not usually
relevant to synchronic descriptiongnderlying tongue position ieowever crucial to the
resultant sound when considering cases of vocalisation. These therefore need to be
represented on such a feature tree for our purposes here. As thasellsts of articulation

are not primary features they may be treated separately, and could be shown, for example, in
grey typeif necessaryto indicate thenonprimary nature of these articulationdowever
secondary articulations are not usudhgatedin such a way and so | will not adopt such a

feature here

By using such a model a sound such cgdn therefore be described as [Q@R +voice,
+lateral, velar(0.8. Here the stricture in the mishgittal plane is complete at the coronal
node, thusgiving it a value of 2. This has been represented with [COR(2)]. Voicing and
degree of laterality are given as binary features, although, as discussed above, stricture values
may be used for this feature. Finally velar has bgigan an arbitrary value @.8to show

the velarised vocalic element underlying the sound. The fact that the value is <1 indicates that
it is vocalic and not consonantal, but the actual value given is not based on accurate
measurements but is rather a theoretical high back vowpkrdéng on the degree of detail

one wishes to show for this sound the other nodes may also be employed such as lip
rounding, the distance of the tongue from the palate and the pharynxuetmi@malist
approach therefore indicates a more phonologicalysisa whereas inclusion of all nodes
would be a much more phonetipproach but the model allows for both to be considered.
Underspecification of nodes is therefore an importaature of this model. Wheredhe
Clements and Hume type model as givefkigure81 would, for example, allow for a labial
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consonant to be described and the coronal and dorsal nodes would then be irrelevant, the
model used here would require other nodes to also be pregdbetdescription, though they

may be underspecified.

For the sound [ 4ibed minimallsas jvelan?)salph thus thdicating
complete closure between the tongue and the velum and nasality. Again nasality, like
laterality has been deskbdd in binary terms, but degrees of nasality could be introduced,
although their level of usefulness would probably be limited. Degrees of nasality have been
argued for some Austronesian languages (cf. Ladefoged and Maddieson 1996:103), though
whether thids a phonological consideration or relates to actual velum lowering is uncertain.
They mention a study by Durie (1985) which argues for nasal airflow differences in
Acehnese, which would indicate stricture differences. If stricture is to be considesatidrer

2 would indicate closure so narasals anything less than 2 would indicate a nasal sound. For
the purposes of this present stydyasal]will indicate that nasality is present, whereas an

underspecified default will indicate narasality

Also within this framework it allows for variability in production based on the degree of
stricture. A sound such as [j] may be more consonantal with a value of [palatal(1.2)] or more
vocalic with a value of [palatal(0.8)], say. Either of these sounds may beveeres [j], so

to allow for this variability we could describe the sound as [palatal(1+0.2)]. It is this
variability which is imprtant in language change and therefianportant in the description

of vocalisations. Suchariability will need to be incomgratedinto a descriptive model.
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13 Representationf vocalisations

The process of vocalisation involves a conservation of effort in the production of the degree
of stricture for a soundn lenition processes discussed in the introduction it was istioat

one path of lenition was to increase the opening at a place of articulétienconstraint
Conserve Articulatory Effort (CAE) was described in Gess (2001) based on Jun (1995:225)
as the weakening constraint. As it is a sensible constraint to ws¢heory such as this it

deserves a more thorough description within the framework described.

If a sound such as [j] is analysed with a target stricture of 1 but an allowable articulatory
perceptual variance of 0.2 this gives us the description [pdlatalf)]. Any sound which is
articulated within this range will therefore be perceived as [j]. The CAE constraint is a
0l azi ness 6 ¢ ons tazyavasndescribed inenore detaikin Kirehnen (2001),
but | shall use CAE here as an alternate djeson). The basic premise behind CAE is that
the minimum amount of effort is expended in order to produce a sound, so in the case of
degree of stricture, the closer one comea #iricture value o (the rest position) the more
optimal the sounds thiswill involve the least amount of movement of the tongue from this
rest positionWe know from coda lawsas described above 2, that the coda is likely to
weaken more so than other positions in the syllable so CAE will be restricted in the ranking
given below to the coda position CAE(Coda). Nucleus weakening may also occur in
historical processes, but as this is less likely than lenitions in coda position it will be ranked
lower and does not directly affect the vocalisation process, as such it wiienfirther
mentioned.So a value of [palatal(0.8)] will be more optimal than a value of [palatal(1)]
which in turn is more optimal than [palatal(1.2)]. However this constraint needs to be
checked as a value of [palatal(0)] (which is a schwa) would bentst optimal, but this
would no longer be perceived as [j]. In order to avoid too much lenition this constraint would

need to be dominated by a constraint suclpasi-lIO(stricture). Because the description of
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the input sound allows for variance, in thliase [palatal(1+0.2)] we have the following

Situation:

[i=[palatal(1=0 2)] TDENT-IO(stricture) CAE
[palatal(2)] ] =
[palaral(1.2)] 12
[palatal(1)] 1

< [palatal{0.8)] 0.8
[palatal(0.6)] 1 06

Table 30

| shall describe this initial tableau in more depth as this approach will also be used in the

following tableaux.

This tableau has utilised an approach similar to that used in Harmonic Grammar (cf. for
example Pater 2016) where violations are given in a negative numerical format as opposed to
showing violations with asterisks. The reason for this is because of tlhe sature of the

representation of the input sounds.

Table30 tells us that for a value of [j] being represented by the scalar value [palatal(1+0.2)],
i.e. any paital sound with a stricture range between a high vowel (0.8) and a slightly fricated
approximant (1.2) would be recognised and interpreted as [j]. If a sound is produced with a
greater or lesser amount of stricture than this allowable range it would ger |de

recognised as [j] and so would incur a violation valueldbr IDENT-IO(stricture).

All values apart fromd], with a stricture value of 0, will violate CAE given our definition as
described above, however the greater the stricture value thergitea violation. Therefore

[il produced as a slightly fricated approximant with a stricture value of (1.2) will violate this
constraint more than [j] produced as a high vowel with a stricture value of (0.8). This degree
of violation is shown in the constint values of1.2 and-0.8 respectively for the two values

shown, i.e. in a historical lenition process production of [j] as a high vowel would be the

254



expected outcome, whereas production as a slightly fricated approximant would be a marked

situation, @en though both would be possible at a synchronic level.

The level of variance in the stricture described will be speaker specific, but because of CAE
there is a trend for this to headwards 0 as we do indeed find in lenition processes.
McCarthy (2003) proposes a ban on scalar constraints such as CAE as they have no limit and
this would indeed be the case here were it not for the higher ramb@ang-IO(stricture)

where stricture vales falling outside the range given in the representation will fail

This could give wus the situation where Speake
generation Speaker 2 may have a valwue of [pala
fal | within the range of Sp e a kstightly tbdbes moseo und s, e
vocalic and not to allow the consonantal realisations that Speaker 1 produt@tbwing
generation speaker who i s mor e neratitnenbwthen o hear
allow for more variance with a value of [palatal(0.9+0.2)] and the process may continue until

one generatiomproduces this vocalically and it will be reanalysed in the nucleus and will

therefore no longgparticipatein the coda lenition process

Fitting this into a structure where weighit the stressed syllable must bensidered would

give us the basic ranking model W, IDENT-IO(stricture) >> CAECoda) Combining this
structure with an accurate descriptiontiod consonant being considered will therefore show

the vocalisation process and the resultant product of this vocalisation. CAE has been ranked
lower than the other constraints as this is a constraint which is a universal diachronic
tendency and at a synomic level is only secondary. As an OT framework is well suited for
synchronic description, big lacking diachronicallyt is difficult to understand where such a
feature should fit. In this situation and most of those described below it could beyequall
ranked with the other constraints, but any value in the above example from [palatal(0.8)] to
[palatal(1.2)] would be perceived as [j] so are more optimal than a value which falls outside
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this range, but if CAE was equally ranked then they would all btieakrule at an early
stage. It has thefore ben decided to rank this constraint lower than the others, though |

realise this could be debated.

The following sections will show how this works in practise for the vocalisations we have

seen in the Germanlanguages.

13.1Coronals

It was noted ir9.6 that when coronal codas vocalise they leave a mora as a trace of their
previous existence. We saw &4 for example that Dutchadé bat hé wi th a short
related withbaaienét o b at hed wel anc an &penthetin ] tovavoid hiatus.
Preservation of the mora has therefore occurred here in the verb where a lenition has taken

place. A voiced coda coronal therefore has the target of [CQR#voice] but may be fe

underspecified for [DOHRRAD]. This gives us the following diagram for the situation prior to

a vocalisation:

G
R
/\
0O i o
C [DDR-RI;S;-]EIF(-:;);]“‘ [CJ)R(I-Z)]
[LAB(B)]
Figure 85

A vocalisation process caused by the gradual reduction of the stricture will give a coronal
value <1.For avalue less than one at theQ@R-RAD] node thiswould indicate a vowel as

there is a stricture between the passive articulators and the dorsum of the tongue.
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Remembering that for each sound there will necessarily be a stricture at the other points in
the mouth, by underspecifyingeicoronal node, i.e. not ging it a specified [DORRAD] or

[LAB] stricture vale, these values will stilbe present even if they are not specified. With
underspecification we therefore have the situation that the [R@R] and [LAB] values

must be filled fom somewhere else and in the case that we have a coda coronal we take these

values from an adjoining (previous) vowel.

We would therefore underspecify [ed], for example, as [palatal(@JfEOR(1.5+0.2),
distributed,g], but the [DORRAD] value of theconsonant would necessarily be taken from
the previous vowel, i.e. be [palatal(0.5)]he [LAB] node in this case may still be left
underspecified as rounding is not presé&iis is important in descriptions of vocalisations as

this is the only sound reriméing which can be heard once the coronal stricture is less than 1.

Within the coronal range the stricture is measured betweefrahieof the tongue and the
coronal region and does not contribute significantly to the vowel sound being produced,
althoughthere may still be a residual tongue tip gesture. The sound perceived would be

provided by the dotted line in the diagram above thus producing a long vowel.

The following is an example given it0.4 for the rhyme of Middle Daniskked[sOeid to

modern Danishske[sy e : ]

[ed] SW : IDENT-IO (stricture) CAE(Coda)
[palatal(0.5). 1] [COR(120.2), distributed. u] !

[e8] ; | 15
[palatal(0.5), 1] [COR(L.5), distributed, ] !

e8] ; 1
[palatal(0.5), 1] [COR(1), distributed, u] :

[e] -1 i -0.8
[palatal{0.5). u] [COR(0.8). distributed] :

= [e] i -0.8
[palatal{0.5), u] [COR(0.8), distributed, p] |

Table 31
Note here thathe optimal outcome [e:] may still have a coronal gesture by those who initiate

the vocalisation, but this will not be perceivadd so may be reanalysed as-pisent by
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future generationsThe value of [e] (to produce a long vowel) remains and not some other
vowel because of the underspecification at the [ERXD] node which is necessarily taken
from the previous vowelAlso the mora as shown in the syllable diagram above ataoh

the previous vowel. It should also be noted here that the vowel does not change significantly,
so the target range for this vowel has also not shifted, which is why there is no variance
shown. Again the value of [palatal(0.5)] for the value [e] teary at a phonological level,

but could be accurately measured if requir@dr tree fronFigure84 will be repeated here as

Figure86 for ease of reference

root

laryngeal [nasal] [lateral]
[spread] [constricted] [voice] oral
[COR] [LAB]
-‘--‘-H"u_‘__'h [DDR']{AD] r"l‘_.."'
[posterior] /\[Prp_uﬂd]
[distributed] alatal] [vel;;] [pharyngeal]
Figure 86
For the optimal value of [palatal (0.5), ¢] [ CC

present, which at a vocalising stagi#l almost definitely be the case, as the initial vocaliser

will also have a variance where sometimes the coronal gesture will be consonantal for this
speaker. From a | istenerds perspectidhee howeve
perceived as etsonantal and a learner may therefore drop the gesture. However even they

will sometimes hear the sound produced with a coronal gesture as this is an option for the

original vocaliser, so we may be left with a vocaliser who regularly vocalises, but

nevertleless has a coronal gestfcempare for example the study by Turton 2014 where she
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found Fvocalisations involved a redad tongue tip gesture which may or may siilt have

beenpresent).

The link between coronality and palatality is however myidenced in Germanic
vocalisations. Cases where a vocalisation would leave adjacent vowels in dnatwee find
an epenthetic palatal [jareimplementingstrategiesd avoid the hiatus and natesult of the
vocalisation. Where a voiced coronal isarstressed syllable in word final position with no
following vowel it doesnot vocalise to a palatal sound. We shall sek3iBthat there may be

evidence of a link between the two when discussing posterior coronal sounds as with rhotics.

We should alsdhere consider a further case where underspecification could be useful. It
should be noted that coda coronals very often assimilate to the place of articulation of a

following consonant, s uc hdabtbiklaetc. Ifoveeonisd tob o o k 6

S

incorpr ate this into our model then we could spec

node. In this way the place of articulation would need to be filled by an adjacent consonant.
This would however necessitate a default position of [COR] under tiad] jwode to be
established, such that [COR] will be chosen if there is no adjacent consonant. We shall show
this default nature on our diagram with a dark line aSigure87. The usefulness of default
values will be discussed further in the description of lateral and dorsal vocalisatibB<l in

and13.5respectively.
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root

laryngeal [nasal] [lateral]

[spread] [constricted] [voice] oral
[COR] [LAB]
““n,n [DOR-RAD] et
[posterior] /R[Frp_und]
istribute alatal] [ve ;r aryngea
distributed latal 1 h 1
Figure 87
13.2Labials

For labial sounds it was noted %6 that they typically vocalise to a moraic high back vowel,

i.e. [u]. For the feature geometry presented aboveidgare 84 a link betweerlabiality ard

velarity has been included under the node [round] though the Jakobsonian term [grave] may
also have been usedlthough rounding is produced at the lips a labial consonant is not
necessarily produced with lip rounding, as demoredrat Figure39. Within our ranking we

need to account for where the rounding comes from in the vocalisation process.

As with the coronal sounds, once the lips have a stricture smaller than 1 although there will
still be an articulatory gesture they will no longer be perceived by a listener. If this is the case
then we would expect them twave the same effect asronals just leaving a trace of the
former consonant through its mora. This is however not the case and we do find that the trace
is lip rounding which in turn produces a velar vowel. There must therefore be a perceptual
need for labiality such that is preseh even when the labial stricture goes beyond a
perceived consonantal labial. From our feature geometry the [LAB] node has two branches,

one to stricture and the other to roundness. In order to perceive labiality once the stricture has
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become less than 1lundness must take place. We may speculate the presence of a constraint

such as the following limiting the gestural perceptual faithfulness:

GEST(B-LAB)

For any | abi al consonant 6B6 there must

Ladefoged and Maddieson (1®3856-360) note that although rounding may be applied as a
separate feature to labial stops (such as [p] and [m]) they do not mention labialisation of
labial consonants with lower stricture. The UPSID database (Maddieson 1984) also contains
no labialised on-stop consonants. | have found reference to a voiced-letéoised labial
fricative [ badal evcerl tarr d ssteidn g/ bwi tihn at hreonOceani ¢
spoken in Vanuatu (Rieldnd Jauncey 2005:256). It is however noted here that for younger
speakers the nefabialised fricative is frequently produced as labiodental [f] or [v] and the
labialised phoneme is produced as [w]. The rarity of these sounds would indicate that
roundness and sttire are actually on a scaleherethe lower the strictwr the greater the
degree of roundness. We would therefore expect a labial with a stricture of 1 (i.e. an
approximant) to automatically be round. If this is the case then within the featural description
of a labial approximant we should automatically inelucbundness which woulthake

irrelevant the requirement for ti&EST(B-LAB) constraint

Within the feature geometry dotted lines were introduced between the feature [round] and
both velarity and labiality. If we apply alue of 0.8, say, to the higheode[round] the link

to these two features would therefore give a default stricture value of 0.8 to both velarity and
labiality, i.e. a round back vowel [u]. The option is still available to override the default link,
but this would lead to the markedusition of unrounded back vowels, rounded front vowels

or labialised labial stops.

The following example shows a vocalisation of a labial following a generic vowel, V.
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[VB.] S5-W ' IDENT-IO(stricture) CAE(Coda)
[w] [round(1£0.2), u] |
[VB] -1 13
[u] [round(1.5), u]
[VB.] -1
[u] [round(1). u] X
[V~ul -1 : 08
[, round(0.8)] :
& [Vu] : 0.8
(1] [round(0.8). u]

Table 32

We can also utilise the feature [round] withowdtidcture value to explain sounds which have
secondary rounding. So a | abi al stop with rou
round, +voice]. A similar strategy will be used in the following sectigth the feature

[posterior]

13.3 Rhotics

Athough we have seen that the coronal consonant
a pal awel weracenly considering anterior conson
> H> & The Germanic rhotics were discussed in lengtGhapter 3and itwas shown that a

vocalisation of a coda rhotic can have various results. The rhotic vocalisations found within

the Germanic language group either fall into the category of being high front (of the [i] type),

mid central (of thed ~ @] type) or low back ¢f the |6 ~'Q type). From our description based

on the features we can describe these as [palatal(0.8)], [velar(0)] or [pharyngeal(0.8)]
respectively. | have chosen velar to represent the schwa as the palatal and pharyngeal
positions are already used, liis irrelevant what feature is used here as a value of 0 for any

of them will result in a schwa.

We considered a bunched[¢], las being the most likely realisation of the B@ala rhotic (cf.
section3.1) and for an articulation of this sort all terdeatures are indeed present. The

pronunciation of the rhotic in the later languages shifted from this notic and we find
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for example uvular articulations in many continental Germanic dialects. Also from evidence
of vocalisations we find that dialisccan result in any of the three sounds mentioned, but not
more than one. Although all three features can be considered as being featdtetheof [
perceptual cue as to which of these surfaces in the various dialects must have beeasranked
was discussd in 3.3. Although the historical path towards the vocalisation process stems
from this original rhotic, the rhotic itself just before it vocalises necessarilytiéghiefore

have different features depending the path this sound has taken and whichufea

dominated.

For example, although in English dialects we find rhotic vocalisations resulting in-$igewa
vowels, and this can indeedso be found in some Dutch dialects, there are certain Dutch
dialects where a similar rhotic results in a high front vowel. Similarly there are German
dialects where a coda uvular rhotic has vocalised to a schwa, but there are others where we
find the result tabe a low back vowel. These differences cannot be explained by using the
articulations alone, their result therefore necessarily occurs at a phonological level. We can

represent these differences with tise of underspecification aslie explained below

Let us first consider the coronal rhotics of the fodnwfhich wereinherited in Dutch and
English andvocaliseto either [i] or p]. On our feature geometry a feature [posterior] has
been added in a similar way to the feature [round] in the previous sectiane Idmosen
[posterior] as a dégnation and not [anterior] as a posterior coronal position is the more
marked of the two features. Also in a similar way to the feature [round] it is attached with a

dotted line to two other features, that of coronal stricture and that of palatal stricture.

It was noted for coronal sounds if the stricture is less than 1,allesugh there may (and
probably will) be a coronal gesture for the speaker who vocalises, the listener will not hear
this gesture. If therefe we have §posterior] value with a stricture of 1 this will link to both

a [COR(1)] and a [palatal(1)]. At thistage the coronal stricture will dominate as this node is
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higher in the geometry. A value of less than 1 for [posterior] will mean that the coronal
gesture is no longer heard (although it may be present) and we are left with the palatal gesture
as a highfront vowel. Again we can show this using our model for vocalisations for a

hypothetical example of [&:1

Vil sW T TDENTIO(stmicture) CAE(Coda)
[u] [posterior(1=0.2), u] 1

-1 -1

n

[V3]

[u] [posterior(1.5). u] 1

[Vl ; 1
[u] [posterior(1). u] :
i a : 08
[w. posterior(0.8)] :
= [Vi] i 0.8
[u] [posterior(0.8), u] .

Table 33

There is a difference in the English case fordhose varietiesfoDutch with coronal rhotics

with vocalisatons resulting in schwa. By giving [posterior] a value we automatically also
give [palatal] a value. However if we defing fs having a coronal stricture with the extra
feature that it is [posterior] without a stricture value then we eliminate thédipklatal. We

do however need to indicate that underlyingly in these dialects we have a schwa (which we
have chosen to represent with [velar(0)This makes the description of] [a little more
complex in these dialects but it also has advantages. Alvaich is described on the
[DOR-RAD] in this way with the added feature [posterior] which will still be present will

therefore describe rhotacised vowels. In this model we have:

[Va] S-W ! IDENT-IO(stricture) CAE(Coda)
[1] [COR(1+0.2), posterior, velar(0). u] 1

[Va] -1 -15

[1] [COR(1.5), posterior, velar(0). u]

Vel -1

[1] [COR(1), postericr, velar(0). u] !

[2] -1 . -0.8

[n. COR(0.8). posterior, velar(0)] :

= [Va] : 0.8

[1] [COR(0.8), posterior, velar(0). u] .

Table 34
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By describing the consonant in this yvéi emphasises the schiike nature of the sound
both pre and postvocalisation, which is why | have represented the sound heng] @

not as §], lalthough the two are very similar if not identical.

The situation with the uvular rhotics we find@erman dialects again demonstrates a similar
pattern although it is slightly more difficult to represent using our feature geommetity
stands Uvular sounds in traditional feature geometries may be represented as Dorsal,
[+back], Fhigh] and flow]. In the feature geometry we have eliminated the binary
distinctions for [back], [high] and [low] so we have a problem hékeilar sounds areeither

velar nor pharyngeal, but these are ¢mdy options open to us. One solution would be to
introduce a furthedivision of the DORRAD continuum of [palatal, velar, pharyngeal] in

between the latter two of [uvular].

A further way we could shothis which would be much more phonetic in nature would be to
give not only stricture numbers for the placesauiculation, but numbers could also be used

to show the places of articulation, with 0, for example being palatal, 1 being velar and 2 being
pharyngeal. We could then assign a value for uvular consonants and the mid back vowels as
being around 1.5. Thisia feature which could be further discussed as a possible refinement
of the tree to show more accuracy, but | feel its usefulness would be restricted to very
phonetic descriptions and it defeats the object of silitylic descriptions which is aaim of

phonology.

One final way to show uvulars, could be to describe them as pharyngeal but with a secondary
velar feature. By describing the uvular approximaipt[ as bei ng [ pharyngeal (1

it could produce a sound between the velum and theyphar

| shall tentatively use the term [uvular] within the [D@&RAD] continuum to describe the
uvular rhotic as it occurs in some Germanic dialects which would give us the slightly more
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complex feture model as shown below Kigure88. It should be noted that uvular vowels
i.e. norhigh, nonlow back vowels are also by default rounded, so [round] also needs to

attach to [uvular].

Figure 88

It was noted that the vocalisation of this uvular can range between anything from a schwa to a

low back vowel in the rang®d[ ~ O] , with values in the 6l ower
space. Also the newocalised consonantal variety has a large rangecan be produced as a

trill, a fricative or an approximant. This would imply that for speakers with this sound they

have a larger variance than for many other sounds. If we factor this in then we have the

following picture for vocalisations. Again | hawused an arbitrary value for the variance but

one which is greater than for other sounds:

Table 35
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