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AN INTEGRATED MODEL OF THE SYNTAX AND PHONOLOGY OF
CELTIC MUTATION

Main Advisor: Andrea Calabrese

Celtic mutations are, descriptively, a set of phonological rules operating on
word-initial consonants triggered by the word’s morpho-syntactic
environment. Mutations occur in all modern Celtic languages - Irish,
Scottish Gaelic, Welsh and Breton - as well as in other languages including
Mende (West Africa), Fula (Sub-Saharan Africa), Nivkh (Siberia) and
Southern Paiute (California). The phenomenon of mutation has raised
major theoretical questions in both syntax and phonology because it is a
phonological rule triggered by syntactic information.

The task of this dissertation is to construct a parameterized cross-linguistic
model for mutation which can take a mutation derivation from underlving
syntax to surface phonology. There have been numerous studies on the
phonology of mutation (Sproat 1987, Lieber 1987, Kelly 1989, Ni Chiosdin
1991, Paradis 1992, Gahl 1994, Grijzenhout 1995) and other studies on the
“syntax” of mutation (Massam 1983, Tallermanr 1990, Duffield 1991, 1996), but
few which have created a model for both the syntax and phonology of
mutation. This work is also unique because it discusses data from both Irish
and Welsh as well as Breton, Scottish Gaelic and Cornish.

This dissertation constructs a derivational model of mutation within the
framework of Distributed Morphology (Halle and Marantz 1993). Within this
model, I propose that mutation occurs at the very first stage of phonology,
“phonological readjustment”, not in syntax or morphology per se. The

trigger of these rules are morphemes bearing a morphological feature or



“diacritic” which tells the phonology to perform the mutation (Hamp 1951).
The stage of phonological readjustment is the same stage where word-
internal, morphologically conditioned rules such as English past-tense
umlaut (Halle and Marantz 1993). Mutation is only unique in that these
same types of processes are occurring across a word-boundary. At this stage of
phonology, the grammar can access morpho-syntactic features, surface phrasal
structure, but not other sorts of syntactic information. In addition, this stage
of phonology requires that all output segments conform to the phonemic
inventory of the language. Hence, many repair operations are invoked to fix
potentially ungrammatical output segments.

[ further argue that the so-called “Lenition” mutation in the Celtic
languages is actually a set of ordered rules which are triggered by morphemes
specified with the Lenition diacritic. This contradicts the common
assumption that Lenition is one phonological process. The fact that one
mutation diacritic triggers more than one sound rule makes Lenition appear

to be a unitary phonological process.



Abbreviation Conventions

Languages

B = Breton IE = Indo-European
C = Cornish Gaul = Gaulish

W = Welsh Goed = Goedelic

I = Irish Br = Brythonic

OI = Old Irish OX=0Ild X

SG= Scottish Gaelic MW = Middle Welsh

MX = Middle X

Grammatical Features

pm g

nom. =

gen.
acc.
dat.
voc.

masculine
feminine
neuter

= singular

plural

dual
nominative
= genitive
accusative
dative

= vocative

Non-Standard Phonetic Notation

"’:-ﬂ*/'T:J_'—lWQ
li

Palatalized Consonant
Sonorant Consonant
Voiceless Stop
Aspirated Sonorant

= Voiceless Lateral fricative

Syllabic Consonant
Nasalized Bilabial Fricative

1,2,3
el
{Z}
{L}

{N}
{H)
(M}
(S}

F = Fula
SP = Southern Paiute
Ch = Chemehuevi

Ist - 3rd persen (as in ate-1s.)
numbers (as in 2-m.)

not a mutation trigger
Lenition

Nasal Mutation

/h/ Insertion

Mixed Mutation

Spirant Mutation

Phrasal Phonology
¢ = Phonological Phrase
k = Clitic Group
© = Phonological Word
o = syllable
X = timing unit
I = Intonational Phrase
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Chapter 1 - Preliminaries

1.1 THE OUTLINE
1.1.1 The Issue

What are mutations? Descriptively, they are a set of phonological rules on
word-initial consonants triggered by the word’s morpho-syntactic
environment. For example, individual possessive clitics trigger mutations
on the initial consonant of the following words in the Celtic languages

Welsh, Breton and Irish (1).1

(1) Mutations after Possessive Clitics

a. Welsh Gloss  kaf cath’cat/ gwin gwin ‘wine’ Mutation
‘my X’ vanhad fy nghath vapgwin fy ngwin Nasal
‘your X’ ds ga®dy gath ds win dy win Lenition
‘her X’ ixaBei chath igwin e gwin Spirant
‘their X’ ika6eu cath igwineu gwin None

b. Breton Gloss kaz kazh‘cat gwin gwin ‘wine’ Mutation
‘my X’ ma xaz tma c’hazh ma gwin ma gwin Spirant
‘your X' da gaz da gaz da win da win Lenition
‘our X’ hor kaz hor kazh hor gwin hor gwin  None
‘your.pl X’ ho kaz ho kazh  ho kwin ho kwin Provection

c. Irish Gloss kat cat‘cat’ o:r 6r‘gold’ Mutation
‘my X’ ma xat mo chat  mao:rmo or Lenition
‘her X’ o kata cat ahorra hér /h/ Insertion
‘their X’ a gata gcat anora n-or Nasal

Mutations occur in all modern Celtic languages - Irish, Scottish Gaelic,

Welsh and Breton - as well as in other languages including Mende (WWest

IThroughout the dissertation, italicized words represent Celtic orthography and plain or
bold-faced forms are the forms in phonemic transcription.



Africa), Fula (Sub-Saharan Africa), Nivkh (Siberia) and Southern Paiute
(Utah). Mutations can even be found in non-standard dialects of Italian
(Calabrese 1988) and Spanish (Oftedal 1985). The phenomenon of mutation
has raised major theoretical questions in both syntax and phonology. Is
mutation a phonological operation accessing syntactic information or a
syntactic operation “spelled out” phonologically? How much syntactic
information is encoded in mutation? What does mutation tell linguists
about the syntax-phonology interface? How should phonological processes
such as “Lenition” be encoded in the grammar? What are the essential
characteristics of mutation and what are the parameters? Can mutation be
reduced to one or two parameter settings in U.G.?

The ultimate task is to construct a parameterized cross-linguistic model for
mutation which uses the tools of modern theory. There have been
numerous studies on the phonology of mutation (Sproat 1987, Lieber 1987,
Kelly 1989, Ni Chiosdin 1991, Paradis 1992, Gahl 1994, Grijzenhout 1995) and
other studies on the “syntax” of mutation (Massam 1983, Tallerman 1990,
Duffield 1991, 1996), but few which have created a model for both the syntax
and phonology of mutation.?2 If one discusses only the syntax or the
phonology of mutation, then an opportunity to illuminate the nature of the
entire grammar has been lost.

This dissertation constructs a derivational model of mutation within the
framework of Distributed Morphology (Halle and Marantz 1993). I assume a
derivational approach in both syntax and phonology because of theoretical
consistency - one cannot derive one syntactic structure for an utterance as in

Minimalism (Chomsky 1991, 1992, 1993) or Bare Phrase Structure (Chomsky

ZA notable exception is the excellent Ball and Miiller (1992) which discusses all aspects of
Welsh mutation. However, the focus of their book is to provide a review of Welsh mutation
literature rather than to create a model of mutation within a linguistic framework.

2



1994) but have multiple candidate forms in phonology as in Optimality
Theory (Prince and Smolensky 1991, McCarthy and Prince 1993).

Within the Distributed Morphology model, I propose that mutation
occurs at the very first stage of phonology, “phonological readjustment”, not
in syntax per se3 The triggers of these rules are morphemes bearing a
morphological feature or “diacritic” which tell the phonology to perform the
mutation (Hamp 1951). The stage of phonological readjustment is the same
stage where word-internal, morphologically conditioned rules such as
English past-tense umlaut and Latin nominal theme-vowel lengthening
(Chapter 2.1) occur (Halle and Marantz 1993). Mutation is only unique in that
these same types of processes are occurring across a word-boundary. At this
stage of phonology, the grammar can access morpho-syntactic features, surface
phrasal structure, but not other sorts of syntactic information (Chapter 5).

I argue that the apparent role of syntax in triggering mutation is
epiphenomenal. Usually, the mutations are caused by the morpho-syntactic
features of a trigger morpheme, but they can occasionally be triggered by a
target’s position within the prosodic structure (Chapter 4). However, because
mutation occurs in phonology, mutation is strictly sensitive to surface word-
order. [ further argue that the so-called “Lenition” mutation in the Celtic
languages is actually a set of ordered rules which are triggered by morphemes
specified with the Lenition diacritic (Chapter 4). This contradicts the common
assumption that Lenition is one phonological process. The fact that one
mutation diacritic triggers more than one sound rule makes Lenition appear

to be a unitary phonological process.

3Halle and Marantz (1993) place the stage of phonological readjustment in the
morphological component, but [ argue in Chapter 3 that phonological readjustment should be
considered to be the first stage of phonology, albeit one with access to morphological
information.



This work is also unique because it discusses data from both Irish and
Welsh as well as Breton, Scottish Gaelic and Cornish. Other than Lieber
(1987), few studies of mutation have looked extensively at data from different
languages. But the more typical approach of focusing on mutation in one
language has usually led to an analysis which cannot be transferred to other
languages. For instance, Lieber’s (1987) analysis of Welsh Lenition cannot be
applied to Breton even though both are sister languages. Similarly, Duffield’s
(1991) model of Irish mutation is unworkable in Welsh, and Grijzenhout’s
(1994) analysis of Lenition fails to predict the Lenition outcomes in Breton
and Scottish Gaelic. No analysis, no matter how elegant, can be considered
usable unless it is able to account for all the outcomes of all mutations within
all languages. In order to explain how the Distributed Morphology model of

mutation can do this, the dissertation is organized into six chapters.

1.1.2 Chapter 1 (Preliminaries)

The goal of this chapter is to introduce the reader to the Celtic languages
and their mutations. This chapter section first outlines the goal of this
dissertation: to construct a grammar of the morphology and phonology of
mutation using modern linguistic frameworks. Chapter 1.2. begins with a
brief history of the Celtic languages from Proto-Indo-European to the four
modern languages of Welsh, Breton, Irish and Scottish Gaelic. The rest of
Chapter 1.2 then gives the phonemic inventory and consonantal features for
Irish, Scottish Gaelic, Old Irish, Welsh and Breton. I also use this section to
briefly discuss issues of the representation of marked sounds including
aspirated sonorants in Welsh velarized (“tense”) sonorants in Irish and

Scottish Gaelic. Another critical point is that I assume that most Celtic



languages distinguish /p,tk,s,f,6,x/ from /b,d,g,z,v,3,y/ with the feature [+s.g.]
instead of [tvoice] (Iverson and Salmons 1994). The issue of the feature
composition of segments is crucial when discussing the mutation sound
changes and their historical antecedents.

Chapter 1.3 introduces mutation terminology and then catalogues the
mutations found in the Celtic languages. When discussing each mutation, I
also give a reconstruction of the original sandhi rule from which mutations
were born. Understanding the history of the mutations allows for a better
understanding of their synchronic structure. It also gives a reference from

which later changes within a mutation system may be traced.

1.1.3 Chapter 2 (The Model)

Chapter 2.1. briefly sketches the model of Distributed Morphology (Halle
and Marantz 1993) and then show how it can be used to derive the Latin
nominal system in Chapter 2.2 (Halle 1994). Distributed Morphology assumes
the standard Y model of grammar, but it inserts a Morphological Structure
module between syntax proper and PF. In Chapter 2.2, a basic derivation of a
mutation is given and then a discussion of how the DM operation of
“morphological readjustment” can insert mutation diacritics onto lexical
entries bearing a specific morpho-syntactic feature. The use of these diacritic
assignment rules vastly reduces the number of idiosyncratic mutation
diacritics that a native speaker must memorize. Chapter 2.3 also shows how
speakers diachronically simplify mutation systems by expanding or creating

new diacritic assignment rules.



1.1.4 Chapter 3 (Phonological Repairs)

This chapter begins with a discussion of the phonology-morphology
interface system within the Distributed Morphology framework and the
location of mutation in that model - within the phonological readjustment
component. However, the primary focus of Chapter 3 is the role of repair
strategies in defining mutation output. The specific repair model used in this
chapter is Calabrese’s Marking Statement framework (1993, 1995).

Beginning with Lieber (1987) and Paradis (1992), it has been assumed that
mutation rules can create non-phonemes which are later repaired to
grammatical phonemes. In this chapter section, I formalize this repair
process within Calabrese’s Marking Statement framework (1993, 1995) and
show how the repair process can further simplify the mutation rules of
Modern Irish and other Celtic languages. Using repair rules is preferable to
making more complicated rules because a speaker can deduce repair strategies
from the structure of the phonemic inventory. The only constraint on
mutation rules is that any feature changed or any segment inserted must be

one that is contrastive.

1.1.5 Chapter 4 (Lenition)

The mutation of Lenition needs a chapter of its own because this mutation
has engendered the most discussion. It is usually assumed that Celtic
Lenition is one phonological process, usually described as “weakening”
because it is triggered by one morpheme.* However, I argue that Lenition
consists of multiple, crucially ordered rules triggered by one Lenition diacritic.
The triggering of multiple rules is what produces the epiphenomenal

“gradation” effect. The use of multiple rules allows the grammar to easily

41n this dissertation, the term “Lenition” refers only to the Celtic mutation.

6



characterize both the Lenition process in Welsh and Breton and the one in
Irish and Scottish Gaelic.

Empirical evidence for the multiple-rule approach can found from
morphologically conditioned variants of Lenition (Chapter 4.1) and in the
historical development of Lenition from several distinct post-vocalic
operations (Chapter 4.2). In contrast, other gradation analyses either need
vague scalar features or they are so specifically tooled for an individual
language that they cannot even account for Lenition in a sister language
(Chapter 4.3). Since mutations themselves are such a marked and
idiosyncratic process, it is not surprising the phonological rules themselves

are equally marked.

1.1.6 Chapter 5 (Mutations after Syntax)

This chapter presents evidence that mutations occur after syntax, and
therefore does not have direct access to syntactic strucutre. Chapter 5.1 argues
that, contrary to Anderson (1992) and Duffield (1996), mutations are not an
alternate method of expressing morphological information. Chapters 5.2
discusses the importance of Target Adjacency, and reanalyzes some apparent
counterexamples. Chapters 5.3 and 5.4 also show that while mutation triggers
and targets must be confined to the same “mutation domain”, this domain is

not syntactic, but prosodic.

1.1.7 Chapter 6 (Non-Celtic)
The last chapter shows how the DM model may be easily applied to non-
Celtic mutations in Fula and Southern Paiute/Chemehuevi. These

languages were chosen because they are well-known in the literature, and not



related to Celtic or each other. If the model constructed for the Celtic
languages can be applied easily to non-Celtic languages, it is evidence that this

model may be providing a true insight into the nature of mutation.

1.2 THE CELTIC LANGUAGES
1.2.1 The Family Tree

The vast majority of the data in this dissertation comes from the post-
Roman era Celtic languages, but there are occasional references to earlier
languages. Therefore, this section will give a brief historical sketch of the
Celtic language family. A fairly conservative version of the Celtic family tree

is given below (2).

(2) Celtic Family Tree

Proto-Celtic

Proto-Nuclear Celtic Celtiberian *
4 Goedelic N Brythonic ) Continental

L Gaulish Galatian
Old Irish

Iﬁs/Ma’nhﬁsh Gaelic Welsh  Cornish’ Breton
- J\ J

After the Roman era, the surviving Celtic languages come exclusively

from the Brythonic or Goedelic branch. The modern Brythonic languages are
Welsh, Breton and Cornish, and the modern Goedelic languages are Irish,

Scottish Gaelic and the recently deceased Manx. Once Proto-Celtic developed
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from Proto-Indo-European, I assume that Celtiberian first split off from the
remaining “Nuclear” Celtic (Koch 1993, Eska 1993).5 Because the later Celtic
languages come from “Nuclear” Celtic, the term “Proto-Celtic” can refer to
just this branch.

Sometime before the Roman conquest of Gaul, Nuclear Celtic had split
into the three main branches of Continental, Goedelic and Brythonic6 At
the time of the early Roman era, Proto-Brythonic was spoken primarily in
Britain, Proto-Goedelic in Ireland, and the Continental dialects in France and
Northern Italy with the Galatian dialect in central Anatolia (Dillon and
Chadwick 1967: 3-4). Meanwhile Celtiberian, the group that had earlier split
from Nuclear Celtic, was spoken in Northern Spain (Eska 1993). The texts for
all of these languages are limited to a few inscriptions, some as long as two
tablets. The map below shows the distribution of the Celtic languages during

the Roman era (3).

5Proto-Celtic is also called “Common Celtic”.

®There is a further debate on whether Proto-Brythonic should also be grouped with Proto-
Goedelic in “Proto-Insular Celtic” (McCone 1991) apart from Continental Celtic or with Gaulish
in “Proto-Gallo-Brythonic” apart from Goedelic (Koch 1993). I have no strong opinion either
way, so | leave the three branches separate.



(3) Distribution of Celtic Languages (Roman Era)

| Brythonic
Goedelic

B Celtiberian

&4 Gaulish

[l Galatian (Gaulish)

The collapse of the Roman Empire led to a series of migrations which
redistributed the speakers of the Brythonic and Goedelic branches. In Ireland,
Proto-Goedelic developed into Primitive Irish (ca. 200-600 AD) which is only
attested in about 1000 Ogam memorial stones. After Primitive Irish came
Archaic Irish (ca. 600-700), Old Irish (ca. 700-900), Middle Irish (ca. 900-1200)
and Early or “Classical” Modern Irish (O Siadhail 1989:1). Beginning in the
6th century A.D., Archaic Irish speakers colonized the Highlands of Scotland
as well as the Isle of Man (Thurneysen 1980: 1). Until the 17th century,
dialects of one “Irish” language were spoken in all three areas, but afterwards,

Middle Irish diverged into Modern Irish, Scottish Gaelic and Manx.’

7Even today though, Modern Irish and Scottish Gaelic are officially considered to be one
language in the EU government (Koch, p.c.).
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Back on Great Britain, invasions from the West Germanic tribal ancestors
of the current English population caused the Proto-Brythonic speakers to
migrate west to Wales and Cornwall. In about the 5th century A.D.,
Brythonic speakers from Cornwall resettled the coastal area of France now
known as Brittany (Hemon 1984: B). The dialects spoken in Wales, Cornwall
and Brittany developed into the daughter languages of Welsh, Cornish and
Breton. Note that Breton is from the Brythonic branch, not the Continental
Gaulish branch even though it is spoken in what was once Gaul. A map

showing the Goedelic and Brythonic migrations is shown below (4).

(4) Post-Roman Celtic Migrations

Irish colonize

Highlands of Scotland
(= Scottish Gaelic)

@ .........

Brittons move west
into Wales (Weish)
and Cornwall (Cornish)

®

Brittons from Cornwall
colonize Brittany
(= Breton)

Very few Proto-Brythonic inscriptions from the Roman era have been
found, so Proto-Brythonic itself is reconstructed from the daughter languages

of Welsh, Cornish and Breton. Generally speaking, there are no large
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continuous texts for any of the Brythonic languages until the second
millennium A.D. Before that, the texts of the languages are confined to short
fragments, inscriptions and glosses of Latin words.

The Brythonic dialect of Wales developed into Primitive Welsh (ca. 6th -
mid 8th centuries A.D.), Old Welsh (late 8th - mid 12th centuries), Middle
Welsh (mid-12th-14th centuries) and then Modern Welsh (Evans 1964: 1). In
Cornwall, Brythonic first developed into Old Cornish (9th-12th centuries
A.D.), Middle Cornish (12th-16th centuries) and then Late Cornish (16th-18th
centuries) before the last native speaker died (Lewis 1946: 1).8 Finally, the
Brythonic dialect in Brittany developed first into Old Breton (9th-11th
centuries), Middle Breton (11th-17th centuries) and finally Modern Breton.
Having sketched the historical development of the Celtic languages, I will

now discuss the phonemic inventory of the individual languages.

1.2.2 Welsh Consonantal Inventory

Today Welsh is spoken by about 500,000 - 750,000 people in various regions
of Wales, primarily in the Northern coastal region. The Modern Welsh era
can be subdivided into Biblical Welsh, the form used to translate the Bible in
1588, Literary Welsh and then Colloquial Welsh. Today, Literary Welsh is
used on extremely formal occasions, mostly writing and sermons, but
Colloquial Modern Welsh is used. Colloquial Modern Welsh is often
subdivided into a Northern dialect and a Southern dialect. In this
dissertation, “Modern Welsh” refers to Southern Colloquial Welsh unless
otherwise stated.

Welsh has the following phonemic inventory (5) and the following

81n the 20th century, there has been a movement to revive Cornish, but the form of the
revived language is based on Middle Cornish, not Late Cornish.
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feature specifications (6). Following Gahl (1994), Grijzenhout (1995) and the
theory of Iverson and Salmons (1994), I assume that the Welsh “voicing”

distinction is really [+spread glottis].

(5) Welsh Phonemic Inventory
a. Vowels (Surface)”10
i/i:  @/&) u/u:
ele: o o/o:
a/a:

b. Consonants

P t © k
b d §) g
f 6 s | X h
v d (2) -
m n )
mbh nh gh
r/l
/i

INon-low short vowels can be realized as [-ATR] vowels.
10The unrounded central vowel /#/ is found in Northern Welsh only, but it was inherited

directly from Middle Welsh. In Southern Welsh, all instances of Middle Welsh /#/ have been
changed to /i/.
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(6) Features of Welsh Consonants!!
Pt kb dg mmbkn g

(=—

+ <
+ lo
+ |

[tfcont] = -~ - = = = - - - =
[#sg.] + + + - - - - + - -
[tson] — - - - +

[#strid]— -
Placc L C D L
[+ant] +

[+lat] - -

+ 4+ ™
+ + I
+ +

+ +

+ o+ %
+
[

+ 4

i
!
+
+
+
!
|
!
|
j
|
i
+
+
|
+

+ N
o !
— |
il

+ N
N !
=+

+ 0!
o+

+ O

+ N

+ + N
+ + 0O+

+ 0O+
N+
o+

/mb,nhghrh/ = [+son, +s.g.]
[t/ =[-son, +s.g., +lat, +cont]

One reason for using contrastive [+s.g.] instead of [tvoice] is that Welsh
orthographic “p,t,c” is phonetically [ph,th,kh] and “b,d,g” is phonetically [p,t k],
not [b,d,g] (Ball 1984) (7).12 Since voiceless fricatives are [+s.g.] as well as
[~voice] (Halle and Stevens 1971), it is possible to use the feature [+s.g.] to

distinguish Welsh /f,6,s/ from /v,3,z/ (Iverson and Salmons 1994).

(7) Phonetic Implementation of Welsh Stops

a. pob‘every’ = [pob/ =[p"op] c. bara’bread’ = /[bara/ =[para]

b. tad’father = [tad/ =[that] d. deg’10'=/deg/ =[tek]

c. ci‘dog’ =/ki/ =[kMi]

In addition, the Welsh orthographic system transcribes English “sp,sk”
clusters as “sb,sg” (8).13 Assuming that Welsh “b,g” are phonetically [-voice,

-s.g.] [p.k], this would be the most phonetically accurate transcription. This

in the feature charts, primary place of articulation is represented as follows: “L” for
Labials, “C” for Coronals and “D” for Dorsal.

121verson and Salmons (1994) hypothesize that English also uses [+s.g.] instead of [tvoice] to
distinguish /p,tk,f,6,s,f/ from /b,d,g,v,3,2,3/.

1'?’Similarly, Scottish Gaelic, which also uses distinctive [+s.g.] (Chapter 1.2.4) spells its
[st,sk] clusters as “sd,sg” (MacLennan 1925).
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spelling is also consistent with Iverson and Salmon’s (1994) hypothesis that in
consonant clusters, only one member can be phonetically [+spread glottis]. In
the case of Welsh /s/-stop clusters, the /s/ bears the [+s.g.] feature, forcing the

stop to be [-s.g.].

(8) Implementation of Welsh /s/-Stop Clusters!4
a. spree(E)>sbri[spri] = /sbri/
b. desk (E) >desg[desk]=/desg/

c [+sg] *[+s.g.] (Iverson and Salmons 1994)
I A
s prisbri ‘spree’ s p'ri *spri

Therefore, the use of the [+s.g.] feature instead of the [+voice] feature better
explains the phonetics of the Welsh consonants. As it turns out, the phonetic
evidence shows that all the modern Celtic languages except Modern Irish use
the [£s.g.] feature instead of the [+voice] feature.

The most marked segments in the Welsh consonantal inventory are the
aspirated or [+s.g.] sonorants /mhnhghrh1/15 Following Jones (1926) and
Awberry (1986), I assume that /{/ is a [+s.g.] lateral fricative which is
[-sonorant] but [+strident]; the other aspirated sonorants are just [+son, +s.g.].
First, /¥/ differs from all other [+s.g.] sonorants in being permitted in Welsh
codas, when /mb,nh,ghrh/ are restricted to onset position only (9a,b). If /1/
were also [+son, -s.g.], then it should also be restricted to onset position only.
But if /1/ is a [-son] fricative like /s,£,8,x/ then it should be permitted in coda

position as these other fricatives are (9c).

14Inconsistently though, English “st” clusters are spelled “st” in Welsh.
15This sonorant series is also called “voiceless”.
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(9) Distribution of Welsh Consonants

a. No /nh,mhghrh/ in coda position
b. arall [ara}/ ‘other’

gwellt [gwelt/ ‘grass’
c. aros [aros/ ‘wait/

desg [desk/ ‘desk’

corff [ korf/ ‘body’

byth [bi8/ ‘ever

sych [six/ ‘dry’

Further, as Pyatt (1995) notes, [+son] /n,l,r,m/ can all occur after obstruents
in consonant clusters, but [-son] /t/ cannot occur in these clusters (10). The
[+s.g.] lateral /#/ is only permitted in positions where other voiceless

fricatives are allowed (11).

(10) Welsh Word Initial Sonorant Clusters
a. /.Cl/ Clusters - plant /plant/ ‘children’; tlws /[tlus/ ‘jewel’; clonc
/klogk/ ‘gossip’; ble /ble/ ‘where?’; glas [glas/ ‘green’; fflaw /flaw/
‘flaw’; slotian /slotyan/ ‘to paddle’

b. /.Cr/ Clusters- prynu [prani/ ‘buy’; treth [tre®/ ‘tax’; credu [kredi/
‘believe’; bryn /brin/ ‘hill’; drwg /drug/ ‘bad’; graen [grayn/ ‘gravel’;
Ffrangeg [ frangeg/ ‘French’

c. [.Cn/ Clusters- pnawn /[pnawn/ ‘afternoon’ (Coll.); cnap /[knap/
‘button’; snisin /snifin/ ‘snuff’;

d. /.Cm/ clusters - smocio /smokyo/ ‘smoke’

e. */C /[ Clusters - *pt, *t§, *ki, *bt, *di, *gi, *st, *f
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(11) Distribution of /#/ and /s/

a. Word Initial - lle /{e/ ‘place’, llong [1oy/ ‘ship’
sarff[sarf/ ‘serpent’, sych /six/ ‘dry’

b. Word Final - gall/gat/ ‘can’, gwell [ gwet/ ‘better
aros [aros/ ‘wait/, gwelais /[ gweles/ ‘Isaw’

c. Coda Position - pwyligor [ puilgor/ ‘committee’,
pellter [petter/ ‘distance’, gwesty /gwesti/ ‘hotel’,
graslawn [ graslawn/ ‘gracious’

d. Cluster - gwellt / gwelt/ ‘grass’, iarll [ yart/ ‘earl’

desg /desg/ ‘desk’, gwers [gwers/ “verse’

Phonetically, /1/ is fairly loud, with about the same amplitude as /s/ (Ball
and Miiller 1992: 86), so the [+strident] specification is phonetically justified. I
further assume that /i/ is [+strident] because it and /s/ have identical
interactions with vowel length. Welsh vowel length is only contrastive in

stressed syllables before [+son] consonants (Awberry 1984) (12).16

(12) Contrastive Welsh Vowel Length

Long Short

tal tal ‘tall’ ta:l tal ‘payment’

ger ger ‘nearby’ ge:r ¢ér ‘fishing gear’
gem gem ‘gem’ ge:m gém ‘game’

glan glan ‘shore’ gla:n gldn ‘clean’

kin(y)o cinio ‘dinner’ mi:nid munud ‘minute’

Before other segments, vowel length in stressed syllables is always
predictable: short before clusters or [+s.g.] stops and long before [-s.g.] stops, all
fricatives or in open syllables (13). But Southern Welsh before /1/ and /s/,
stressed vowels are long in monosyllabic words and short in polysyllabic

words (14).17

1650me of this data is taken from Awberry (1984).
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(13) Non-Contrastive Vowel Length

a. Long in stressed syllables before:
fricatives: /ba:x/ bach ‘small, /1a:3/ llad ‘kill’, /bi:0/ byth ‘ever’
[~s.g.] stops: /bi:d/ byd ‘world’ /ma:b/ mab ‘sor’, /de:g/ deg ‘10’
open syllable: /ki:/ ci‘dog’, /da:/ da ‘good’,

b. Short in stressed svllables before:
clusters: /gwett/ gwellt ‘grass’, / pint/ punt ‘pound’
[+s.g.] stops: /at/ at ‘to, /luk/ lwc ‘luck’

(14) Vowel Length Before /t/ and /s/
a. Short in stressed penultimate syvllable

/atan/ allan‘outside’, /ko.ti/ colli ‘lose’
/mesir/ mesur ‘measure’, /gla.sog/ glasog ‘gizzard’

b. Long in stressed monosyllable
/da:/ dall ‘blind’, /pei/ pell ‘far’

/a:s/ 0sif, [kass/ cas ‘enemy’

Because Southern Welsh /i/ and /s/ pattern together for the purposes of
determining vowel length, it can be assumed that they form a natural class.
Based on the earlier discussion, we already know that both /i1/ and /s/ are
[COR, -son, +cont, +s.g.], that is voiceless coronal fricatives. Yet the class of
voiceless coronal fricatives also includes /6,{/. The feature [+anterior] can be
used to exclude [-ant] /[/ from [+ant] /8,5,}/, but /6/ still remains. The only
feature left which can exclude /8/ is [tstrident]; hence I assume that /6/ is

[-strident] and /s,#/ [+strident] (15).

17This alternation of vowel length before /1/ and /s/ only occurs in Southern Welsh (Awberry
1984). In Northern Welsh, /1,s/ pattern together with other fricatives.
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(15) Features of Welsh Coronal Fricatives

83 s [ 1
[£cont] + + + + +
[+son] - - - - -
[£s.g.] + - + + +
[£strid] - - + + +
[tant] + + + - +
[tlat] - - - - +

As for the other aspirated sonorants, they are phonetically realized as

sequences as a voiced sonorant plus /h/ (Scully 1973, Jones 1969) (16).18

(16) Phonetic Implementation of Aspirated Sonorants (Scully 1973)
[- - --lowered velum -~ -------- ]
[- - - -vocal cord vibration - - -]
[- - -aspiration - - - -]

Nevertheless the voiceless segments must be wunderlyingly
monosegmental because they occur in clusters where /h/ would otherwise be

prohibited (17).

(17) a. [aghristl] anghrist ‘antichrist’ but *#hr..., *...hr...
= [aghrist/
b. [kamhle®]cymhleth ‘complex’ but *#hl..., *..h.l.’
= [kambhleB/

Therefore, I assume that underlying voiceless nasals are changed to
sequences of sonorant plus /h/ as the result of a later repair strategy (Chapter

3.3).

18The change of Welsh aspirated sonorants to sequences of sonorant plus /h/ is not a universal
phonetic implementation because the realization of voiceless sonorants differs cross-
linguistically.  For example, Burmese voiceless nasals (Ladefoged 1992) are phonetically
sequencesof /hNN/, not*/Nh/ as in Welsh.
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1.2.3 Breton Consonantal Inventory
1.2.3.1 The Inventory

The next Celtic language to be discussed, Breton, is spoken in the Western
part of Brittany (France) by approximately 50,0000 - 100,000 active native
speakers. Breton is often subdivided into the KLT and Gwenedeg (Vannetais)
dialects. This dissertation uses the KLT variety which is actually composed of
the three closely related dialects of Kerveneg (Cornuailles), Leoneg (Léonais)
and Tregeireg (Trégorrois). KLT Breton has the following vowels and

consonants (18).

(18) a. Vowels!?

i/u u i/y i@ . /y/ = front round
high nasal V
e/6 o &/@ ¢ /@&/ = mid front round
a a nasal V
w,y,w
b. Consonants
p t -- k
b d -- g
£ s ) X h
v z 3 (y)
m/mm n/nn i

r/lcr &1/l £

Since Breton orthographic “p,tk” is phonetically [phthkh] and
orthographic “b,d,g"” phonetically [p,t k] (Falc’hun 1953), I am selecting the
feature [+s.g.] to distinguish the two series (Iverson and Salmons 1994). The

consonantal features are as follows (19).

19reton vowels are lengthened in stressed syllables before non-geminates. Short mid vowels
are [-ATR] in certain phonological conditions.
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(19) Breton Consonantal Features

ptkbdgmnpfs [ xvzzyrl £h
[fcont] = = = - - - - - - + + + + + + + + + - + +
[tsg] + + + = — — = = — + + 4+ + =~ - - - - - - 4
[son] ~ = = - — — 4+ 4+ 4+ = ~ - — — ~ - - 4+ + + +
[zstrid] - — = - - - — — ~ 4+ + 4+ + + + + - - - - -
Pace L CDL CDLCCLTCZC LCCDCCZC
[#ant] + + + - + - + - + + -
[tlat] - - - - - - - = - + +

There are two descriptive issues in Breton which must be discussed before

giving an analysis of its mutation system - the status of [y] and gemination.

1.2.3.2 [yl as a Marginal Phoneme

The written descriptions of KLT Breton are not clear on whether or not
the voiced velar fricative /y/ is phonemic or not. None of the modern
Breton orthographies distinguish /x/ from /y/, but Press (1986) and Denez
(1972) use [y] in their phonetic transcriptions of Breton. Based on
transcriptions given in Denez (1972), I will assume that phonetic [y] is, at best,
a marginal phoneme; usually Breton [y] can be analyzed as an allophone of
/x/.

Williams (1981:xiv) indicates that the grapheme “c’h” is pronounced as
/y/ in intervocalic position, but otherwise as /x/. From the transcriptions
given in Denez (1972: 22), I further assume the intervocalic environment can
cross word boundaries, but is probably restricted to the prosodic clitic-group
(20). Note that “c’h” is also pronounced as [y] after /r,1/ but only when both

consonants are word-internal.
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(20) Realizations of Breton “c’h” (Denez 1972: 22)
a. Intervocalic c’h=[y]
kre[ylenn, krec’henn ‘hill, gradient’
kro[y]en, kroc’hen ‘skin, pelt’
ar{y]ant, arc’hant ‘money’
gwal[yl, gwalc’hifi ‘to wash’

ma [yloar ma c’hoar ‘my sister’ {Z}
ma [ylima c’hi ‘my dog’ {S}
da(yJoulenn da c’houlenn ‘your question’ {L}

b. Qtherwise, “c’h” = [x]
[x]oari c’hoari ‘game’
ar [x]az, *ar [ylazar c’hazh ‘the cat
ya[x]yac’h ‘healthy’

Because of these transcriptions, I posit two /x/ voicing rules: one after
vowels phrase-internally and another after liquids word-internally (21)20. I

assume that /x/ is underlying because it not as marked a segment as [y].

(21) Breton /x/ Voicing
a x — vy [ [x.
[#

V__..]
b. x - y / L

L__..]

However, both Williams (1981:xiv) and Denez (1972: 22) note that the
“c’h” of the adverb c’hoazh [ywa:s/ ‘already’ is pronounced as [y] instead of
the expected [x] (22). This initial [y] would contrast with other cases of word-

initial [x], but aside from this case, [y] carries no functional load.

(22) Word-Initial /y/ and /x/
¢’hoazh[ywas], *[xwa:s] ‘already’ vs. ¢"hoar [xwa:r] ‘sister’

204 prosodic clitic group (x) consists of a content word plus associated function words (Nespor
and Vogel 1986). A fuller description of the prosodic hierarchy is given in Chapter 5.4.
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In the context of mutation though, I assume that if the output of a
mutation is written “c’h”, it is underlyingly /x/, even though it may surface
as[y] phonetically. The phonetic [y] arises from post-vocalic /x/ voicing (21),
not from the mutation process. One example is the ma c’hi [ma yi:] ‘my dog’
from underlying ma ‘my’ and ki [ki:] ‘dog’. Recall from Chapter 1.1 that
Breton ma ‘my’ triggers the “Spirant Mutation” which changes underlying
voiceless [+s.g.] stops to fricatives (23).21 The Spirant mutation changes
underlying /k/ to /x/, but because the /x/ comes after a vowel, it later

becomes [y] (24).

(23) Breton Spirant Mutation
p - f
t - 2z
k - x

(24) ma ‘my’ + ki‘dog’ U.R.
ma xi Spirant Mutation

ma xi Post-Vocalic “Voicing”

To claim that the Spirant mutation directly changes underlying /k/ to [y]
would mean two feature changes, making the mutation itself more

complicated.

1.2.3.3 Breton Geminates
Breton distinguishes between geminate and non-geminate sonorants,
except for the palatal lateral /£/and nasal /n/ (25). However, minimal pairs

can be found only for word-final and word-internal sonorants.2?

21 Although underlying /t/ changes to /z/ in this mutation, the comparative evidence from the
Welsh and Cornish Spirant mutation shows that the “Spirant Mutation” essentially
spirantizes [+s.g.] stops.
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(25) Distinctive Sonorant Geminates (Botherel 1982)

a. sal sal ‘room’ vs.  sall sall‘salted’

b. ber ber ‘roasting spit’ berr berr ‘short’

c. glan glan ‘clean, pure’ glann glann ‘river bank’

d. lamet [amet ‘removed’ lam met lammet ‘jJumped’

e. gwelox gweloc’h ‘see-FUT-2p"  gwellox gwelloc’h ‘better

f. parez parez ‘female’ parrez parrez ‘parish’

g krenakrenaii ‘to tremble’ krenna krennaii ‘to turn, cut/
h. bém beum ‘wonder’ bom m bom m ‘gush’

Word-initially, the non-palatal sonorants are always geminate (Press 1986:
41); therefore I assume that Breton has a phonotactic constraint prohibiting
word-initial non-geminate sonorants (26a). This is similar to Spanish which
distinguishes tap /r/ from trill /¥/ word-internally, but only allows the trill in
word-initial position (Harris 1983) (26b).

(26)

a. Breton Initial Geminates b. Spanish Initial Trills
/nnerz/,*/nerz/ nerzh ‘strength’ /foho/, */roho/ rojo‘red’
/llabur/, */labur/ labour ‘work’ [ti.o/, */ri.o/ rio ‘river’
[rriiz/,*/rtz/ ruz ‘red’

Following Denez’s (1972:18) transcriptions again, [ assume that Breton
voiceless obstruents are obligatorily geminated after the stressed vowel (27).
Other consonants remain ungeminated after stressed vowels but the vowel is
obligatorily lengthened (27b). With non-palatal sonorants, the stressed vowel

is lengthened before singletons, but remains short before geminates (27c,d).23

22There are linguists (Falc’hun, 1951; Press, 1986) who argue that there are also phonemic
geminate obstruents in Breton. But because there are no minimal pairs distinguishing geminate
from non-geminate obstruents, | assume that Breton only has geminate sonorants.

2 : . - .
23The relation between geminate voiceless obstruents and short vowels also appears in Press
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(27) Vowel Length/Gemination Interaction (Denez 1972: 18)

. [at.to]ato ‘always’, ['kaf.fe] kafe ‘coffee’, ['pak.kat] pakad ‘packet’

. [ba:.gu] bagou ‘boats’, ['ni:.zal] nijal ‘to fly’, ['lo:got] logod ‘mice’
[dé&:n] den ‘person’, [po:l] peul ‘pillar’, [kd:n] ka n ‘song’

. [penn] penn ‘head’, [Ell] foll ‘mad’, [kamm] ka m i ‘crooked’

(o~

an

Breton appears has some sort of generalization that stressed syllables must
have a long segment in the rime - a geminate [+s.g] geminate if possible,
otherwise a long vowel. In formal terms, I posit that the Breton grammar
inserts an extra timing unit after the stressed vowel (28]). If the coda position
is filled with a [+s.g] obstruent, then the inserted timing unit is spread onto
the coda consonant root creating a geminate (28IIa). But there is no [+s.g.]
coda consonant, then the timing unit is spread onto the stressed vowel,

creating a long vowel (28IIb).

(28) Breton Stressed Syllable Condition
[. Insert timing unit after stressed vowel

(1986)’s transcriptions.
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0. Assimilation of X

a. Creation of [+s.g.] Geminates b. Creation of Long Vowels

o o
[ |
R R
1\ I
N C N
2 1.
X X X X X
Y e
(0] +CO 0ns
=] L] o]
l
VI
[+s.g.]

This description of the phenomenon is incomplete, but because it is
irrelevant for understanding the Breton mutation system, [ leave it for future
research. The next section of this chapter will turn to cataloguing the

mutations themselves in each language.

1.2.4 Irish Consonantal Inventory
1.2.4.1 The Inventory

Modern Irish is spoken today by about 25,000-30,000 people and is restricted
to three areas called “Gaeltachts”: Connemara on the western coast, Donegal
in Northern Ireland and Munster in the southern part of Ireland. The Irish
used in this paper is primarily based on the Connemara dialect, albeit the
standardized form. Modern Irish has the following phonemic inventory;
symbols in parentheses are not found in all dialects (29). The features for the
consonants are given in (30). Notice that Modern Irish, unlike all other Celtic

languages, uses the feature [tvoice] to distinguish /p,tk,¢,x/ from /b,d,gB,y/.
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(29) Irish Phonemic Inventory 2*
a. Long Vowels

b. Short Vowels (Surface)

i u:/(ws:) i u

e: o: e 3 o

a: (e)a
c¢. Consonants

Voiceless Stop p/p’ t/t k/k’

Voiced Stops b/b’ d/d’ glg

Nasals m/m° n/n’ n/y’

Voiceless Fricatives ¢/’ s/s’ x/x

Voiced Fricatives B/’ —~/- v/y’

Velarized Sonorants (N,RL/N"R" L)
(30) Irish Consonantal Features

ppt £tk kbbddggeges s x
[tcont] = = — = - - - - - —~- - - + + + + +
[tve] = = = = = - + + + + + + = - - - =
[tson] = = = — — — — — - — — & - - - - -
[tst] = — — = — — — — - - - —~ - - + + %
[#lat] = — = = — - — — — - - - - - - - -
[=dist] = + - + - 4+ - + — 4+ — + - + - + -
[thack]- - - — — — — — = - - - - - - -~ -
Pace LL CCDDTULLCCDDLTLTCCD

mmnnNNr r RRLI ULLpagB
[tcont] ~ = — = - - + + + + + + + + - - +
[#ve] + + + + + + + + + + + + + + + + +
[son] + + + + + + + + + + + + + + + + -
[#str] = - = - - - - - - - - - ~ - — - -
[#lat] = = = = = = = - - - 4+ + + + - - -
[#dist] - + - + = + = + ~ 4+ ~- + - + - + -
[tback]- = = - + 4+ - - + 4+ - - + 4+ ~ -~ -
Pace LL CCCCCCCCCCCCDDL

Palatal consonants = [+distributed]

Tense sonorants = [+back]

23 yse the Celticist transcription of using “N,R,L” to represent the

/¥ Y, 1Y),
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Note that that Irish labial fricatives are [-strident] bilabial /¢,8/ instead of
[+strident] /f,v/. The chart also uses the feature [+distributed] (Calabrese 1993)
instead of the more usual [tback] (Clements 1986, Ni Chiosdin 1991,1995) to
distinguish palatal consonants. The feature [tback] is reserved for
distinguishing velarized or “tense” sonorants from unvelarized or “lax
sonorants”.  The next sections of this chapter will justify the use of

non-standard symbols and features.

1.2.4.2 Bilabial Fricatives

When Irish is transcribed, the symbols /f,v/ are usually used for the
bilabial fricatives (O Siadhail 1989, Ni Chiosdin 1991, Grijzenhout 1995), not
/.B/ asin (29,31). However there is historical and synchronic evidence that
these fricatives really are bilabial, not labiodental. First, many dialects of
Modern Irish (Watkins, p.c.) and Scottish Gaelic (Bosch 1995) still articulate
the labial fricative in the bilabial position, not the labiodental position. Wells
(1982: 434) further reports that many Hiberno-English speakers substitute
bilabial /¢,B/ for Standard English /f,v/.

Historically, the evidence for Irish bilabial /¢/ can be seen in the English
rendering of the Irish surname O Faoldin /o: gui:lain’/ as both W helan and
Phelan (Wells 1982: 434). English has always had phonemic labiodental /f/,
so if the Irish labial fricative of O Faoldin had also been labiodental, then the
English speakers would have consistently anglicized O Faoldin as Phelan.
However, the alternate creation W helan with the voiceless bilabial glide
[wh/ shows that the English speakers were encountering the bilabial fricative

*/¢/, not an English phoneme, and repairing it to either /f/ or /wh/ (31).
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(31) Borrowing of Irish O Faoilain
a. O Eaoldin [o: gulan”/ (I) > W helan(/w"/), Phelan (/£/) (Eng.)

b. Delinking Repair I ¢. Delinking Repair I1
(*p—1f) (*o »wh)

;g(:‘ns] |+cons I "‘-[-{-SO]’[]
[+cont] PL LAR [-s ][+str] [+cont] PL LA{{ [-str]
l

|
LAB [-vc] LAB [-vc]

A final piece of evidence for Modern Irish bilabial fricatives is that /B/ is
that is phonetically realized as the labialvelar glide [w] (O Siadhail 1989: 82, Ni
Chiosdin 1991:15). Only if /B/ is phonemically palatalized is it realized as a
bilabial fricative (32). It is not uncommon for [B] and [w] to be in allophonic
variation such as in Sinhala (Fairbanks, Gair and DeSilva 1968), because both

sounds are articulated bilabially.

(32) Phonetic Realization of Irish /B,B"/
a. /B/=[w] b /B =[BIC[BYD

Le Muire and O Huallachdin (1966: 62, 64) do specifically indicate that their
dialect of Irish has labiodental stops, but other authors who use “f,v” in

transcriptions may be doing so as a typographical convenience.
1.2.4.3 Velarized and Palatal Sonorants

Several dialects of Modern Irish distinguish betiwveen unmarked or “lax”

/n,r1l/ and “tense” /N,R,L/ (O Siadhail 1989) (33).
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(33) Minimal Pairs
a. canad [kanad/ ‘where’ vs. canna [kaNa/ ‘drunk’

b. gal /gal/ ‘vapor’ vs.  gall [gaL/ ‘foreigner’
c. bara [bara/ ‘barrow’ vs.  barra /baRa/ ‘bar

Oftedal (1989) identifies the Irish “tense” sonorants as velarized
sonorants®. To articulate a velarized coronal sonorant, the tongue dorsum
is raised to the velum while the tongue tip is performing the primary
articulation. The feature which best captures this phonetic implementation is
the [tback] feature dominated by a secondary Dorsal node (34,35) (Halle and
Vaux 1994).

(34) Velarized vs. Non-velarized Sonorants

n Nr RL L
[tson] + + + + + +
[tcont] - - + + + +
[tlat] - - - - + +
fthack] - + - + - +
(35) Representation of /N/ = /nY¥/
+Cons
+son]

[+nasal] PL [‘[-}R
D(I)R COR [+v(]
[+back]

Many dialects of Modern Irish, including Munster and Connemara Irish,
have lost the velarized sonorants, but further developments in Munster Irish
show that it originally had [+back] sonorants. First, older word-final /N,R,L/
develop into sequences of /w/ plus /n,r,l/ (Dillon and O Créinin 1961) (36).

235cottish Gaelic also has velarized sonorants (Scobie et al. 1995, Borgstrom 1937).

30



This change is easily explained by assuming that the marked feature bundle
[+cons, +son, COR, +back] was repaired via “fission” (Calabrese 1993, 1995)
into two less marked segments: a [~cons, +back, +son] /w/ and a [+cons, COR

-back] unvelarized sonorant (37).26

(36) Fission of Munster Velarized Sonorants?’
a. ceann'‘head’: [k’aN/>/k’awn/ (Muns)
b. donn‘brown’: /[doN/>/down/ (Muns)
c. anall ‘hither’: /a'malL/>/a'nawl/ (Muns.)

(37) Fission of /N/ to [/wn/
a. +cons IN/

+son

[+nasal] PL LAR
n A

DOR COR [+ve] -
[+ba|ck]
b. ons ] i:f,’,',‘s] [wn/
[-nasal] PL LngR [+nasal] PIL Lz}R
DOR LAB [+vc] COR [+v(]

[+b:lck] [*IP-rd]

Another change occurring in the Muskerry and Ring dialects is that word-
internal /N’/ becomes /g°/ (O Cuiv 1951: 51-52) (38a). In this case, the
primary COR node is deleted and the secondary DOR articulation of the

velarized /N"/ becomes the primary node of articulation (38b).28

26 An underlined “+back” feature means that it is marked with respect to the other members of
the feature bundle. Details on this and the Fission repair process are given in Chapter 3.

27Data is taken from Dillon and O Créinin’s (1961) glossary of Munster Irish.

285ee the following section for arguments that palatalized consonants are distinguished with
the feature [=distributed].
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(38) Development of /N°/ in Ring and Muskerry
a. coinne ‘appointment’:  /kiN’s/ > /kin’a/ (Mk, Rg)
binn ‘melodious’: /b N’/ > /biy’/ (Mk, Rg)

b. /N’/ =~ /g’/ (Delink COR and [+back])

+cons
+son

[+nasal} PL LAIR
DOR CIOR [+vc]
[+back] [+dist]

Having established that [+back] is used to distinguish velarized
consonants, there is now a problem in determining which feature marks Irish
palatalized consonants. The usual assumption is that palatalized consonants
are [-back] (Clements 1986, Ni Chiosdin 1991, 1994)2°. But if palatalized
consonants are [-back] and velarized sonorants [+back], then what are the
features of non-palatal, non-velarized sonorants?

One possible possible solution is to propose a three-way distinction of
[-back] for palatal sonorants, [+back] for velarized sonorants and no secondary
back feature for plain sonorants (39).30 That is, plain sonorants would be
distinguished from either velarized sonorants or palatalized sonorants by the
lack of a secondary dorsal node. Unfortunately, this solution is unworkable
because some dialects of Irish have sonorants which are both velarized and

palatalized (O Siadhail 1989).3! In this three way distinction, the velarized,

29Clements (1986) chooses the feature [tback] because, in the Barra dialect of Scottish Gaelic,
the backness of epenthetic vowels is determined by whether or not an adjacent consonant is
palatalized. But I think the rule is controlled by some other facet of palatal consonants.

30This was suggested by Bert Vaux (personal communication).
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palatal sonorants would be paradoxically both [+back] and [-back] (39b).

(39) Underspecified [tback] Proposal
a. Propopsal b. Problem - /N~"/ = [+back] and [-back]

[+back] asin binn /biN"/ ‘melodious’
N + [N’/ =*[+back, ~back]
n : -—
n

The presence of both velarization and palatalization on the same
consonant shows that they must be distinguished with two independent
features. Moreover, few Irish “palatalized” consonants are phonetically
palatalized, that is pronounced with a short central glide quality (40) (O
Siadhail 1989: 8-9).

(40) Phonetic Realization Irish Palatalized C’s
a. Coronals:32

[t/ =[t] [t/ =[t] [d/=[d]  /d’/=I[j]
[s]=[s] Is°1 =[f],*[s¥] [t/ =[r] [r') =[rY]
[n/=[n]  /n’/=[n] 1/ =0] 1/ =[4]
[N/ =[n¥] /N’/=[n%] IL/ =[]  /L/=[v)

/R/=[R] /R"/=[RY]

31some dialects of Irish and Scottish Gaelic, including Barra, have non-palatalized
velarized /N,R,L/ only. In these dialects, the three-way distinction would work.

321 many words Irish /t",d"/ are pronounced as [tY, dY]. In Scottish Gaelic though, /t",d"/ are
consistently pronounced as [&,j] (MacLennan 1979: xiii-xiv).
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b. Dorsals:33
k[ =[k] /k'/=[c] /g/ =gl /g /=[5l
/x/=[x] /x[ =gl *[xv] Ixl=Ixl  Iy/=[yl*[y]
/n/ =[n] /o7 =[p¥]

c. Labials:
/p’/=lp] /p/=[py] /bl =[b] /b’[=[b]
lo/ =[¢] [o°/ =[gY] [§1=0wL*0 /177 =1 P]

/m/=[m] /m’/=[my]

Consider the case of /s’/ which is phonetically realized as [f], not [s¥]. In
order to articulate [sY], the tongue dorsum must move forward in order to
make the palatalized coarticulation. Therefore it would be reasonable to
distinguish a [-back] [s¥] from a [+back] [s]. But in order to articulate [f], the
tongue remains in the same position or even moves back a bit; therefore
saying that [[] is [-back] and [s] [+back] is not phonetically accurate. This is
consistent with the prior claim that Irish used [tback] to distinguish velarized
sonorants, not palatalized consonants.

Some other features which have been proposed to distinguish palatal
consonants include [+high] (Chomsky and Halle 1968), [+anterior] (Bhat 1974)
and [+distributed] (Calabrese 1993). I selected the feature [+distributed] because
the phonetic “palatalized” consonants [f,&}j,y,c3.¢.n,4] are all [+distributed] and
their non-palatal counterparts ([s,t,d,y,k,g,x,n,1] are all [-distributed]. In
addition, the [y] quality of [bY,pY,p¥,%, mY] can also be explained by assuming
that they are [+distributed]; that is with the tongue blade making contact with

the hard palate. There are further issues involving the representation of Irish

33Most sources, including O Siadhail (1989: 8-9) assume that /k’,g/ are phonetically [ky.gYl,
but sagital section diagrams in (le Muire and O Huallachdin 1966: 50,52) clearly show that the
tongue dorsum in contact with the hard palate, but not with the velum. Therefore [ assume that
/k’,g" are phonetically [c,j]. The difference between [c,5] and [kY,g¥| would be difficult to detect
auditorally.
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palatal consonants which I have not resolved, but because the palatalization
feature is not important for any of the Irish mutations, I will leave this issue

for future research.

1.2.4 Scottish Gaelic and Old Irish Consonantal Inventory

Scottish Gaelic has about 50,000 speakers who mainly reside in the
Highlands and the western islands. The consonantal inventory of Scottish
Gaelic is nearly identical to Modern Irish, but there are two important
differences. One is that the labial fricatives in Scottish Gaelic are [+strident]
labiodental /f,v/, not bilabial /¢,B/. The other is that the distinction between
“voiceless” and “voiced” stops is really one of aspiration and non-aspiration;
hence I use the feature [+s.g.] in place of [tvoice] (Iverson and Salmons

1994) 34

(41) Scottish Gaelic Phonemic Inventory

a. QOral Vowels b. Nasal Vowels
i/i: u/u/w/u: (i/i) a/i:
efe: ofo:
gefe: o a/x g 3/3

a/a: a/a:

34Eurther evidence for the [+s.g.] feature in Scottish Gaelic /p,t,k/ can be seen in their
becoming preaspirated /hp,ht,hk/ in codas of stressed syllables (/kat/ cat ‘cat’ — [khah th]).
It is possible that the preaspiration process is an attempt to articulate a [+s.g| stop in coda
position.



c. Consonants

Voiceless Stop p/p’ b/t k/k’
Voiced Stops b/b’ d/d’ glg
Nasals m/m” n/n’ n/y
Voiceless Fricatives f/f s/s” x/x h
Voiced Fricatives viv’ —-/- v/y’

Tense Sonorants (N,R,L)

(42) Scottish Gaelic Consonantal Features

ppt tkkbbddggffs s x x
[tcont] - - - - - - - - - - - - + + + + + +
[ts.g.] + + + + + + = = = = = — 4+ + + + + +
[#son] - - - = - - = - - - - - - - - - - -
[#strid] - - = = = = = = — - - - 4+ 4+ + + + +
[#dist] - + - + = + = + = + — + - + - + ~- +
[#back] - - - - - - - _— . e e -
Place LLCCDDLLCCDDLTLUZC D D

vvyymmn '’ Ngnpr o RI LILhAI
[fcont] + + + + - - - - — - - + + + + + + -
[sgl - = = = = = = = — = - = - - _ 4
[fson] - - - - + + + + + + + + + + + + + +
[#strid] + + = = — = = = - - - - - - -4 - - =«
[+lat] - - - - - - - - - - - - - - 4+ + + +
[#dist] - + = + = + = + — + - 4+ - + - + - -
[fback] - = = = - = = — + - — —- - 4+ - - + -
Place LLDDLLCCCDDCCCCCC

Recall from Chapter 1.2.3.2 that evidence was presented for the labial
fricatives being /¢,B/ in Irish synchronically and diachronically. Because Irish
/9,p/ is more marked than Scottish Gaelic /f,v/, I assume that the Old Irish
fricatives were also bilabial. In Scottish Gaelic then, the more marked
[-strident] /¢,B/ went through an unconditioned sound change to the less-

marked [+strident] /f,v/.
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Old Irish, spoken around 900-1200 A.D. in Ireland and Scotland, has a
similar consonantal system to Irish and Scottish Gaelic except that it had the
four interdental fricatives /6,07,5,0°/ and the voiced [+nasal] bilabial fricatives
[u,u’/ (43). The features for Old Irish fricatives are given below (44). Note
that the fricatives /u,u’/ have the same values as /B,B°/ except that they are
[+nasal].

(43) Old Irish Consonantal Inventory

Voiceless Stop p/p’ t/t k/k’
Voiced Stops b/b’ d/d’ g/g
Nasals m/m’ n/n’ n/y’
Voiceless Fricatives ¢/¢” 8/6" s/s’ x/x" h
Voiced Fricatives B/B ulu dfp° - Y/y’
Tense Sonorants (N,RL/N"R"L)

(44) Old Irish Fricative Features

e ¢ B By u's 8 03 & x xyy
[tson] - - - = = = - - - - - - - - - -
[fcont] + + + + + + + + + + + + + + + +
[ts.g.] + + = = = = + + + 4+ = -+ + - -
[fnasal] - = - = + + = = - - - - - - - -
[gstrid] - = - = = = + + = = - - + + - -
[#dist] ~ + - + - + = + - + — 4+ — + — +
LAB + 4+ 4+ + + +
COR + + + + + +
DOR + + + +

[ assume that Old Irish uses the distinction of [+s.g.] instead of [tvoice]
(Iverson and Salmons 1994) because it can be shown that Proto-Goedelic once
used the [+s.g.] distinction (Chapter 4.2). Also, contrary to Malone (1986) and
Oliver (1995), I propose that Old Irish “tense” sonorants are not [+distributed]

but [+back] as in Irish and Scottish Gaelic. The key passage which has been
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cited is Thurneysen (1980: 85).

They [N(),R("),L(")] are articulated with much greater energy: the tongue is tense,
with the blade spread out fan-wise, and the other speech organs also such as the soft-
palate (my italics), seem to articulate with greatly increased energy.

(Thurneysen 1980: 85, § 135)

Malone (1986) and Oliver (1995) have focused on description “[tongue]
blade spread out fan-wise” and concluded that “tense” sonorants were
[+distributed]. But note that Thurneysen also comments that the soft palate
or velum “seem to articulate with greatly increased energy”. I will interpret
the increased energy to mean that tongue dorsum is making contact with the
velum when articulating [N("),R("),L(")]. If the Old Irish “tense” sonorants
were velarized as in both daughter languages, then the velarization would
also force the tongue blade to be more spread out then in a non-velarized
sonorant.

That is, the tongue is physically not elastic enough to have both the
dorsum make contact with the velum and have only the tongue tip make
contact on the alveolar ridge (or teeth). Even in English, the tongue blade is
more spread-out when articulating “dark” velarized [+] than when
articulating “clear” [I]. Therefore, the fact that the tongue tip is “spread-out
fan-wise” in Old Irish [N("),R("),L(")] is because they are velarized.

Aside from the fricatives, I assume that Old Irish consonants have the
same feature values as in Scottish Gaelic. In Middle Irish, /6,8°/ changed to
/h/,and /3,3°/ changed to /y,y’/ respectively and these changed sounds were
inherited by Irish and Scottish Gaelic.
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1.3 MUTATION TERMINOLOGY

1.3.1 Basic Terminology

Some basic terms for describing the mutation process are listed below (45):

(45) Mutation Terminology

a.

ae

a mutation occurs when a segment (or cluster of segments) in a word
or morphological stem, is phonologically changed due to the
morphological or prosodic environment.

mutation - any one particular phonological change pattern found in
language L caused by a trigger.

trigger - an X° which causes a target segment to undergo mutation.

input segment - the underlying form of the segment which changes (=
underlying segment = pre-mutation segment).

output segment - the input segment after it has undergone mutation.
target - the word or stem containing the input segment.

a mutation is complex if it triggers different phonological changes on
different inputs.

sub-rule - one phonological change triggered in a complex
mutation.3

To give a concrete example, the Breton progressive particle o changes

word-initial /b,d,g,gw,m/ to /v,tx,w,v/ of the following non-finite verbs (46).

This mutation is called the “Mixed Mutation” because [-s.g.] /d/ becomes

(+s.g.] /t/ (“Aspiration (Devoicing)”), but /b,d,g,gw,m/ become fricatives or

glides (“Spirantization”).36-37

33The term “sub-rule” is taken from NI Chiosdin (1991).
36Recall that Breton only allows geminate /mm/ word-initially (Chapter 1.2.2).
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(46) Breton Mixed Mutation

a. Input Qutput b. Verb o (prog) + Verb Gloss
b v beza ovezao vezah be’
d t dont o tont o tont ‘come’
o4 X gulenn o xulenn o c’houlenn ‘ask’
gw w gwelut o welut o gwelut ‘see’
mm v mmont ovonto vont ‘g0’

In the above examples, the trigger of the Mixed mutation is the

progressive particle o, and the target words are the non-finite verbs. The

input segments are the initial /b,d,g,gw,m/ of the non-finite verb, and they
become the output segments /v,t,x,w,v/. The Mixed mutation is complex
because the trigger progressive particle 0 changes the [+s.g.] feature of input
/d/, but the [+cont] feature of input /b,g,gw,m/. The two sub rules are “/d/
aspiration” and “[-s.g.] (voiced) stop spirantization.” The most famous
complex mutation in Celtic is Lenition described in the next chapter

There are several kinds of word-initial mutations found in the individual
Celtic languages. The traditional names of these mutations are Lenition,
Nasal Mutation, /h/ Insertion, Spirant Mutation, Provection, Mixed
Mutation and /t/ Insertion. The chart below lists these mutations, the
languages in which they are found and the diacritic abbreviation (47). The
abbreviations will be used throughout the dissertation to signal which
mutation is occurring. A list of the mutations and their triggers can be found

in Appendix A.

37[nput / g/ spirantizes to output /x/ because there is no phonemic /y/. Similarly, input /mm/
changes to /v/ instead pf / ¥/ (Chapter 3.2).
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(47) Mutations and their Distribution
Mutation {Diacritic} Languages

Lenition {L} All Brythonic & Goedelic languages
Nasal Mutation {N} Old Irish, Irish, Welsh, Scottish Gaelic
/h/ Insertion {H} Old Irish, Irish, Scottish Gaelic, Welsh
Spirant Mutation {S} Welsh, Breton, Cornish
Provection{P} Breton, Cornish

Mixed Mutation I {M1} Breton

Mixed Mutation IT {M2} Welsh

Mixed Mutation III {M3} Cornish

[t/ Insertion {T} Irish, Scottish Gaelic
[s/ to [t/ {ST} Irish, Scottish Gaelic

Following Hamp (1951), I use the first letter of the mutation name to
represent the diacritic, but I enclose them in curly brackets as a notational
device to show that they are morphological features which trigger
phonological readjustment rules. There are three “Mixed Mutation” listings
because this term is used in Welsh, Breton and Cornish to refer to distinct
phonological changes. The next section will catalogue the mutations and a

reconstruction of their ancestral sandhi rules.

1.3.2 Lenition {L}

All Modern Celtic languages have some mutation which is called Lenition
and which is historically derived from post-vocalic sandhi. However, it is
crucial to distinguish “Goedelic” Lenition found in Old Irish, Irish and
Scottish Gaelic from “Brythonic” Lenition found in Welsh, Cornish and
Breton. Triggers of Goedelic Lenition, also asid to cause “Aspiration”, that is
stop spirantization, deletion of the voiceless labial fricative, debuccalization of

/s/, and develarization of initial coronal sonorants (48).
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(48) Goedelic Lenition (Old Irish, Irish, Scottish Gaelic)38
Input Output (OI) Qutput (I) Qutput (SG)

p() e() () ()
t(") a(") h(") h
k(") x(") x() x(")
b() B() B() v(’)
d(") (") Y(") y(")
g(") Y() Y(") v(")
m(") u(’) B v(’)
s(") h h(’) h
(") (OI/1), £ (") (SG) @ %] %)
N(") n(") n(’)

R(") r(") r()

L(") 1(") 1()

In all the Goedelic languages, the masculine third person singular

possessive /a/a ‘his’ triggers Lenition on the following word (49).

38] have not been able to determine if Scottish Gaelic Lenition changes initial velarized
coronal sonorants. Note that in Irish, many dialects have lost the velarized sonorants , and
therefore do not have any Lenition changes in the coronal sonorants.
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(49) Examples of Goedelic Lenition3®

Old Irish Lenition Irish Lenition

N a_‘his’ + N Gloss N a ‘his’ + N Gloss
po:g d go:ga phoc  ‘kiss’ pog 3 go:ga phdg “kiss’
tir’ 207 a thir ‘land’ tir’ ah’i:r a thir ‘state’
kat 3 xata chatt ‘cat/ kat axata chat ‘cat/
bo: 3 Bo:a bo ‘cow”’ bo: 3 fo:a bho ‘cow’
da:n adamna ddn ‘talent’ da:n ayamna dhdn ‘art
glun ayluina ghin ‘knee’ gluun®  oaylun’a ghliin ‘knee’
mak s uaka mac ‘son’ mak 3 fak a mhac ‘son’
su:l’ shul a il  ‘eye su:l” shul” a shiil ‘eye’
@’er sera fer ‘man’ ¢ e®r azra fhear ‘man’
N’ert  an’erta nert ‘strength’ Nert an’erta nert ‘strength’
R’i: saricarl ‘king’ R’i: arizarf ‘king’
La:u ala:ua ldm ‘hand’ La:u dla:Ba ldnh ‘hand’

Scottish Gaelic Lenition

N a ‘his’ + N Gloss
pog afxga phog  ‘kiss’
tir’ sahir'a thir ‘land’
kat 2 xata chat ‘cat/
bo: avo:a bho ‘con’
da:n ayana dhan ‘poem’
glu:n aylu:n a ghlin ‘knee’
mak avaka mhac ‘son’
su:l’ ahwl a shuil ‘eye’
f'er aera fhear ‘man’

Other triggers of Goedelic Lenition include prepositions, numbers,
determiners, complementizers and nominal declension features (Appendix
A, Chapter 2). Of all the mutations, Lenition mutation has the most triggers
by far in the individual Celtic languages. In the Brythonic languages,
Lenition triggers cause [+s.g.] /p,t,k/ to become [-s.g.] /b,d,g/, [-s.g.] /b,d,gm/

to become fricatives and additional changes in Breton and Welsh (50).

391n the OId Irish period, Lenited /b,d,g,m/ were not orthographically distinguished as they
are in Irish and Scottish Gaelic.
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Lenition is also known as the “soft mutation” in Welsh and Breton

grammars or the “Grade 2” series in Cornish.

(50) Brythonic Lenition

Input Output (W) Output (B) Output (C)
p b b b
t d d d
k 8 8 8
(& (W) 9

b v v v
d ) z d
g %) X %]
gw W w w
m (W,C) v v
mm (B) v

i,rh (W) Lr

nn,rr, 1l (B) n,r,l

f,s,f (B) v,Z,3

In all the Brythonic languages, the masculine third person singular

possessive clitic triggers Lenition, just as in the Goedelic languages (51).

(51) Examples of Brythonic Lenition

Welsh Lenition Cornish Lenition

N iei ‘his’ + N  Gloss N iy ‘his" + N Gloss
pen iben ei ben ‘head’ pen iben y ben ‘head’
tad idad er dad ‘father’ tas i das y das ‘father’
kab iga@ei gath ‘cat/ ka6 igaby gath ‘cat/
bara ivarael fara  ‘bread’ bara ivaray vara ‘bread’
did ididei ddydd ‘day de:6 ideOy dheth ‘day
glaw ilaw ei law ‘rain’ glaw ilawy law ‘rain’
gwin iwin er win ‘wine’ gwin iwin y win ‘wine’
mab ivaber fab ‘son’ mab ivaby vab ‘son’
rhosan  irosan ei rosyn ‘rose’

tyu ilyuer liw ‘color’

&ps ijips ei jips ‘chips (fries)’
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Breton Lenition4?

N e 'his’ + N Gloss
penn ebenn e benn ‘head’
tad edade dad ‘father’
kaz egaze gazh ‘cat/
bara evarae vara ‘bread’
deyz ezeyze zeiz  ‘day
glaw e xlaw e c’hlaw ‘rain’
gwin ewinel win  ‘wine’
mmab evaber fab ‘son’
forx evorx ¢ forc’h ‘fork’
sal ezale sal ‘room’
[as ezase chas ‘dogs’

There are many analyses of the Lenition sound change in both Irish and
Welsh, but in Chapter 4, I argue that both Goedelic and Brythonic Lenition
are complex mutations which happen to trigger a set of sub-rules. Given that
Goedelic Lenition spirantizes /p,t,k/, but Brythonic Lenition deaspirates or
“voices” [+s.g.] /p,t.k/ to[-s.g.] /bd,g/, it is reasonable to ask if they are the
same processes. There are two reasons for considering Pan-Celtic Lenition to
be essentially the same rule historically. One is that both Goedelic and
Brythonic can be derived from post-vocalic sandhi. For instance, the
masculine third person singular proclitic triggers Lenition in all the Celtic

languages because its Proto-Celtic form *esyo ‘his” ended with a vowel (52).

(52) *esyo_makk™os ‘his son’ (PC) > *esyo _uakk%os (PC)
*ehyo pakkos (LPGoed) > a uak a macc(Ol)
*ehyo papos (PB) >_i gabos > i vab (LPB) >
ivabei fab (W), e vab e vab (B), i vab y vab (C)

As a result, both Goedelic and Brythonic Lenition are mainly triggered by

0L enition of voiceless fricatives is not orthographically represented in Breton.
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the same set of cognate clitics. Another reason for considering Goedelic and
Brythonic Lenition to be the same process is that both set are characterized by
the marked rule of /m/ spirantization. More importantly, in all the Celtic
languages, Lenition spirantizes input /m/, but never input /n/. Historically,
the /m/ spirantization rule derives from post-vocalic spirantization of /m/ to
a [+nasal] bilabial fricative / 1/ (49). Post-vocalic /m/ spirantization is such an
unusual phonological process though, that the null hypothesis would be to
assume that it developed once in Proto-Celtic (Martinet 1956, Jasanoff,
personal communication).4!

However, just because part of Lenition - voiced (or [-s.g.]) stop
spirantization - may have developed once in Proto-Celtic does not mean that
the whole of Lenition developed at the same time. In Chapter 4, I present
evidence that the individual sub-rules of Lenition were separate post-vocalic
processes which developed in different grammars ranging from Proto-Celtic
to the daughter languages of Proto-Brythonic and Proto-Goedelic.

Before leaving this section, it is important to discuss the nature of the
sandhi-grammaticalization process by which mutations are made. Another
cognate set of Pan-Celtic Lenition triggers is the feminine definite article,
descended from the proto-form *(s)inda: ‘the.f’ (53a). Compare this with the
non-mutating Pan-Celtic masculine definite article; its proto-form *(s)indos
‘the.m’ did not end with a vowel, so the descendants do not trigger any type of

mutation (53b).

lgee Chapter 4 for a discussion of why Proto-Celtic /m/, but not /n/ spirantized.
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(53) a. Lenition after Feminine Article
an ‘the’ + ma:har’ ‘mother’
an ‘the’ + ma:hir’ ‘mother’
in ‘the’ + ma:0ar” ‘mother’
()r ‘the’ + merx ‘girl’
+
+

an Bathar”an mhdthair (I)
anva:hir” an mhathair (SG)
in pa:@ar’ in mdthair (Ol)
averxy ferch (W)

ar verx ar verc’h (B)

an virx an vyrgh (C)

ar ‘the’ merx ‘girl’
an ‘the’ mirx ‘girl’

Vbl b

b. No Lenition after Masculine Article

an ‘the’ + mak ‘boy’ - anmak, *Bakan mac(I)
an ‘the’ + mak ‘boy’ — on mak, *vakan mac (SG)
in ‘the’ + mak boy’ — in mak, *uak in mac (OI)
(d)r ‘the’ + mab‘boy’ - amab, *vaby mab (W)

ar ‘the’ + mab boy’ — armab, *vabar mab (B)
an ‘the’ + map ‘boy’ - an map, *vapan map (C)

Notice though that in the Modern Celtic languages, both the masculine
and the feminine definite article are homophonous. They became
homophones when apocope, or final coda deletion, removed the
declensional endings -a: and -0s respectively. Even after apocope though,
the sandhi rules somehow remained active and became grammaticalized as

mutations; this process is thus called sandhi grammaticalization here (54).

(54) Mutation Birth Process (Proto-Brythonic)
*sinda: merka: ‘the girl’ (PB)  Proto-Form

*inna: gerka: Post-Vocalic Sandhi
*an perx (LPB) Apocope =
Final Coda Deletion
*an-{L} verx (LPB) Sandhi Grammaticalization

> merx merchgirl’, a verx y ferch ‘the girl’ (W)
merx merc’h ‘girl’, ar verx ar wverc’h ‘the girl’ (B)
mirx myrgh ‘girl’, an virx an ovyrgh ‘the girl’ (C)
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In this dissertation, the term “mutation” only refers to the phonological
process remaining after apocope and sandhi grammaticalization. Before that,

the phonological process will be called a sandhi rule.

1.3.3 Goedelic [h/ Insertion {H} and “Gemination”

The term “/h/ Insertion” refers to a mutation in which a trigger causes
/h/ to be inserted before vowel-initial words, and it can be found in Irish,
Scottish Gaelic and Middle Welsh. In both Modern Irish and Scottish Gaelic,

the feminine singular genitive proclitic causes /h/ Insertion (55).

(55) /h/ Insertion and Examples
a. 3 ‘her’+ oir‘gold” - 3 hoira hér ‘her gold’ (I) {H}
3 ‘her’ + e:n ‘bird’ — a3 he:na hén ‘her bird’ (I) {H}
b. 2 ‘her’+ oa:r’gold’ — 3 hoira hor ‘her gold’ (SG) {H]}
9 ‘her’ + e:n ‘bird’ — a3 he:na heun 'her bird (SG) {H}

The inserted /h/ was originally the final consonant of the previous word,
and that /h/ came from an older /s/. Thus Proto-Indo-European *esya:s
‘her’ became Proto-Goedelic *ehyath by a rule of post-vocalic /s/
debuccalization.*? When Proto-Goedelic *ehya:h ‘her’ came before a vowel-
initial word, the /h/ was resyllabified from the coda of the possessive to the
onset of the following word. Later all /h/’s were deleted except those which
had been syllabified in word-initial position. Because the final /h/ of *esya:h
‘her’ had been resyllabified to the onset of a following vowel-initial word, it
survived the /h/-deletion process. After apocope, the resyllabified /h/ was

reinterpreted as being inserted via a mutation (56).

42The process of /s/ debuccalization occurs synchronically in many dialects of Modern Spanish
and in Sanskrit (Coulson 1976).
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(56) Derivation of /h/ Insertion

a. *esya:s inissi: ‘her island’ Proto-Celtic

b. *ehyah inissi /s/ Debuccalization

c. *ehya: hinissi Resyllabification

d. *eya: hinissi Deletion of non-initial /h/ (PGoed)
e. *3 hinis Apocope (Final Coda Deletion)

/h/ Insertion Sandhi Grammaticalization
3 hin“is” a (h)inis ‘her island’ (OI)

The resyllabification of /h/ only occurred if it followed a long vowel.
Thus, Proto-Indo European *sinda:s ‘the.gen.f’ evolved into an /h/ insertion
triggers in Modern Irish and Scottish Gaelic, but *sindos ‘the.m’ did not.
Instead, Goedelic descendants of the masculine definite article *sindos do not

trigger any mutation at all (57).43

(57) Long Vowels in /h/ Insertion Sandhi**
a. *sinda:sinissia:s ‘of the islands’ (PC) > *sinda:h_inissea:h (PGoed)
> iNa hin’s’e inna (h)inse ‘the islands’’ (OI)
b. *sindos ekWos ‘the horse’ (PC) > *sindoh exoh (PGoed) >
>*ind” hex > int” ex, *in_hex int ech ‘the horse’ (Ol)

In syllabic terms, a final /s/ is resyllabified only if it is originally in a
super-heavy syllable - that is after split vowel nucleus.#> One reason for this
dichotomy could be that word-final /h/’s in superheavy syllables were

appendix consonants attached to right edge of the word, not coda consonants

43The abbreviation/ diacritic “{Z}” means that no mutation occurs.
441 (0—46b) the cluster /dh/ in *sind(o)h ‘the.m’ becomes /t/.

45This discussion assumes an ONC syllable structure (Levin 1985), not a moraic structure
(McCarthy and Prince 1986). An appendix consonant is one which is attached to either the
beginning or the end of a word, but which is not part of any syllable per e (It6 1986).
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(47). Thatis, /h/ after a short vowel would be in the coda position, but /h/

after a long vowel would be licenced only in appendix position.

(58) Syllabic Position of Proto-Goedelic /h/
a. *sinda:h (Appendix /h/)  b. *sindoh(Coda /h/)

o] o o] o

: N N
ONCON A ONCONZC
N [ A O B
sindaah sindoh

When the appendix /h/ comes before an onsetless vowel, it is allowed to
resyllabify (58a), but when /h/ is in true coda position (58b), it does not
resyllabify. In brief, I formalize the /h/ Resyllabification sandhi rule leading
to /h/ Insertion as resyllabification of appendix /h/ (59).

(59) Proto-Goedelic Appendix /h/ Resyllabification
c # [# o

The /h/ Insertion mutation is not orthographically represented in Old
Irish, but it is reconstructed as part of the Old Irish grammar because the
original sandhi rule must be dated to Proto-Goedelic. Since both Modern
Irish and Scottish Gaelic preserve /h/ Insertion after cognate triggers, it must

have existed in the parent language of Old Irish. The reason /h/ Insertion is
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