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The more constraints one imposes, the more one frees one’s self.
— Igor Stravinsky
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Preface

Phonological theory was revolutionized by the 1993 appear-
ance of Prince and Smolensky’s manuscript “Optimality theory:
Constraint interaction in generative grammar,” finally pub-
lished eleven years later. The idea that all phonological proc-
esses in all languages could be reduced to a language-specific
hierarchical ranking of universal constraints proved highly
attractive to theoretical linguists around the world, but it
remains of course very controversial as well, with many pre-
eminent linguists either unconvinced of its accuracy or con-
vinced of its inaccuracy. In Phonology Limited I intend to ad-
dress some of the concerns that opponents of optimality theory
(OT) have brought up, and to argue that many problems
encountered in OT are solved by allowing not only universal
constraints on phonological well-formedness (markedness
constraints) into the theory, but language-specific constraints
on morphemes as well. Previous approaches that have assumed
only universal markedness constraints have run into problems
with phonological opacity, allomorphy, static irregularities,
and lexical exceptions, and have often required very powerful
mechanisms to deal with those problems. In this book, on the
other hand, I argue that any process commonly held to be
“morphophonological” is actually part of the morphology and
is to be analyzed in terms of language-specific morphological
constraints. As a result, phonology is based on the interaction
of faithfulness constraints with truly universal markedness
constraints; everything language-specific is allocated to the
lexicon.

This division of labor is not new: natural phonology (Stampe
1973) contrasts rules (which can make reference to morpho-
logical information) from processes (which cannot); lexical
phonology (Kiparsky 1982a, 1985, Booij and Rubach 1984,
Mohanan 1986, Pulleyblank 1986, and many others) similarly
contrasts lexical rules from postlexical rules; and generative
phonotactics (Ford and Singh 1983, 1985, 1996; cf. also Ford,
Singh, and Martohardjono 1997) similarly contrasts nonauto-

viii



matic alternations from automatic alternations. This is not to say
the difference between those three theories is purely termino-
logical—far from it!—but all three share the basic insight that
some phenomena that involve alternations of phonemes and/or
allophones must make reference to morphological information,
while others are apparently blind to morphological informa-
tion. The point of this book is to allow OT to make the same
contrast: morphological constraints can be language-specific
and must make reference to a morpheme, while markedness
constraints are universal and must not make reference to mor-
phemes. This last point bears emphasizing: one of the most
attractive tenets of OT to most linguists is the universality of
constraints, and although I am arguing that morphological
constraints can be language-specific, I nevertheless maintain
the OT orthodoxy that all phonological markedness constraints
are universal.

In this book the discussion of morphological constraints will
focus on those that are language-specific, but this should not be
interpreted as a rejection of the possibility of universal mor-
phological constraints. The theory of natural morphology
(Mayerthaler 1980, 1981; Wurzel 1980, 1984; Dressler 1985,
1986, 2000; Dressler et al. 1987) holds that there are also
morphological universals; while it would certainly be interest-
ing to explore the possibility of framing these in terms of
optimality-theoretic constraints, it would go beyond the scope
of this book to do so.

Many people have helped me while I was writing this book
by providing helpful comments and criticisms, by asking
insightful questions, sometimes just by giving moral support.
Among those I would particularly like to thank are Luigi Bur-
zio, Caroline Féry, and Tracy Hall for their detailed reviews of
the manuscript, as well as Matthew Anstey, Philippe Besnard,
Patrik Bye, Laura Downing, Heiner Drenhaus, Dafna Graf, Silke
Hamann, Eric Holt, René Kager, Robert Kirchner, John McCar-
thy, James Myers, Ciaran O Duibhin, Renate Raffelsiefen, Doug
Saddy, Raj Singh, Tom Stewart, Siri Tuttle, Adam Ussishkin,
Ruben van de Vijver, Ralf Vogel, Heide Wegener, and
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participants at several conferences: the 2001 Conference on
the Lexicon in Linguistic Theory in Diisseldorf, the 2002 Con-
ference on English phonology in Toulouse, the Fourth Celtic
Linguistics Conference in Cambridge in 2003, the Eleventh
International Morphology Meeting in Vienna in 2004, the
2004 Workshop on Word Domains in Leipzig, and the Second
Old World Conference on Phonology in Tromsg in 2005. Much
of the work in this book was presented at those conferences
and has been improved by the questions and comments of the
other participants. Finally, my heartfelt thanks go to Simon for
loving me, for encouraging me, and for being the Mann meines
Lebens.



Chapter 1
Introduction

1.1 Optimality theory

Optimality theory (Prince and Smolensky 2004; cf. also McCar-
thy and Prince 1993b, Kager 1999, McCarthy 2002, and the
articles collected in Beckman, Walsh Dickey, and Urbanczyk
1995, Archangeli and Langendoen 1997, Dekkers, van der
Leeuw, and van de Weijer 2000, and McCarthy 2004) is a
constraint-based approach to the relationship between native
speakers’ implicit knowledge of the grammar of their language
and the actual utterances used by those speakers. Optimality
theory, or OT, rapidly gained popularity in the field of phonol-
ogy throughout the 1990s, and its influence in syntax (see, for
example, Barbosa et al. 1998 and Legendre, Grimshaw, and
Vikner 2001) has been steadily increasing as well. This book,
however, will be restricted to OT phonology and the interac-
tion of phonology with the lexicon. In this introductory chapter
we will get an overview of OT and see what ramifications it
has on phonological and morphological theory. In particular,
we will see how the OT principles of richness of the base and
lexicon optimization force a rethinking of traditional views of
lexical organization, away from the traditional concept of
abstract underlying representation and towards a model in
which the input itself is a concrete pronounceable form. Over
the course of the book it will be shown that an effective
approach to phonological analysis requires interplay between
universal constraints on phonological markedness and
language-specific constraints on morphological form. Under
this approach, the role of phonology is limited to the interac-
tion of markedness and faithfulness. Phonemic or allophonic
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2 INTRODUCTION

alternations that cannot be described in terms of markedness
and faithfulness, on the other hand, are caused by constraints
on morphological structure.

OT rests firmly on the principle of universal grammar (UG),
a cornerstone of generative linguistic theory at least since
Chomsky (1965), ultimately traceable to the view of the 13th-
century Modists that all languages had the same grammatical
categories, known as “modes” (Seuren 1998, 29-33). UG is the
set of principles defining the limitations to and possibilities of
human language, and is assumed by linguists in the Chom-
skyan tradition to be innate in all humans. According to OT,
UG consists of a set CON of universal, violable constraints, a
function GEN generating the set of possible output forms for
any input form, and a function EVAL that determines the most
harmonic, or optimal, output candidate for any input. The
grammar of a language consists of a ranked hierarchy of the
constraints in CON: constraints may be violated in the optimal
surface form if violation of one constraint spares a violation of
a higher ranking constraint in the hierarchy. Before OT, con-
straints in generative phonology were held to be inviolable,
such as the well-formedness condition (Goldsmith 1976, Pul-
leyblank 1986), the clash filter (Prince 1983, Nespor and Vogel
1989), and the obligatory contour principle (Leben 1973, Od-
den 1986), as they are in other constraint-based theories like
declarative phonology (Bird 1990, Coleman 1991, Scobbie
1991, 1993). Like constraints in other theories, OT constraints
have generally been held to be universal, i.e. present in the
grammar of every human language, but uniquely in OT, they
have a hierarchical ranking that is different in every language.’

Some groups of constraints, for example those relating to sonority (cf.
Prince and Smolensky 2004, chapter 8), are however held to form a fixed
subhierarchy, i.e. to be universally ranked with respect to each other. In
this case, language-specific effects are derived not from different rankings
within the fixed subhierarchy but rather from the ranking of constraints
(e.g. faithfulness constraints) that do not belong to the fixed subhierarchy.
See McCarthy (2002, 20-22, 117-19) for more discussion of fixed sub-
hierarchies.
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The result is that many (low-ranking) constraints are violated
by surface forms. But one of the goals of this book is to restrict
the claim of universality to phonological constraints; I contend
that every language has its own specific morphological con-
straints in addition to the universal phonological ones.

Some criteria must be applied to proposed phonological
constraints to determine whether they can plausibly be con-
sidered universal. Kager (1999, 11-12) has outlined two such
criteria, which seem to have wide acceptance among linguists:
typology and phonetic grounding. Ideally every universal
constraint should meet both criteria. According to the typologi-
cal criterion, a constraint may be considered universal if it is
found to be active in a number of unrelated languages. Accord-
ing to the criterion of phonetic grounding, a constraint may be
considered universal if there can be shown to be physical
reasons relating to the mechanism of articulation or auditory
perception why it should hold. Neither of these criteria is par-
ticularly clear-cut, unfortunately; it is easy to imagine cases of
a proposed constraint found in only a handful of languages, or
perhaps in genetically unrelated languages that are in close
geographic proximity to each other, making it unclear whether
the typological criterion has been met. Similarly, a constraint
may be proposed for which the phonetic motivation is unclear
but not patently absent, so that there may be uncertainty as to
whether the phonetic grounding criterion has been met. Addi-
tionally, a constraint may meet one criterion but not the other,
which can also raise questions as to that constraint’s univer-
sality. As difficult as universality may be to determine in some
cases, it does appear that most phonological constraints that
have met with broad consensus in the OT community can be
reasonably said to have met both criteria. Having determined
what constitutes a plausible constraint, we can now turn our
attention to how constraints interact with the lexicon.

The lexicon of a language is held to consist of a list of inputs
which the speaker compiled as a learner; each input corres-
ponds to a set of candidate outputs generated by GEN. These
candidates compete with each other to determine the optimal
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output, which is the actual surface form pronounced by the
speaker. EVAL judges competing candidates to determine which
candidate best meets the constraint hierarchy. This evaluation
is represented graphically by means of a tableau like that in (1)
for the English word hymn.

(1) SONSEQ > DEP-IO > MAX-IO, from hymn

/himn/ | SONSEQ | DEP-IO | MAX-1IO
[.himn.] * |

[.hi.mon.] *

= [.hmm.]

In this tableau, /himn/ is the input. SONORITY SEQUENCING
(SONSEQ), DEP-IO, and MAX-IO are constraints; they are ranked
from left to right, showing that SONSEQ outranks Dep-IO, and
DEP-IO outranks MAxX-IO (in shorthand, SONSEQ > DEp-IO >
Max-1I0). The candidates are [.himn.], [.hi.man.], and [.him.];
their violations of each constraint are marked *. SONSEQ
requires, among other things, that a coda cluster have falling
sonority; it is violated by the [mn] cluster of [.himn.]. DEP-IO
requires that the output contain no material not present in the
input; it is violated by [.hi.man.] because [9] is present in the
output but not the input. MAX-IO requires that all material
present in the input be present in the output; it is violated by
[.him.] because the [n] of the input is not present in the out-
put. Because SONSEQ is the highest ranking constraint, its viola-
tion by [.himn.] is fatal (marked with the exclamation point),
since the other two candidates do not violate it. The candidate
[.hi.man.] violates DEP-IO but [.him.] does not; this eliminates
[.hr.man.] from consideration, and [.him.] is selected as the
optimal candidate, i.e. the one that is the actual surface form.
The symbol = points to the optimal candidate. The fact that
[.him.] violates MAX-IO is irrelevant, because MAX-IO is lower
ranking in English than the constraints violated by the other
two candidates. Shaded cells are those where violation or ful-
fillment of a constraint is irrelevant to the evaluation process.
The input /himn/ and the output [.him.] are said to stand in a
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correspondence relationship, which is represented as /himn/ R
[.him.]. In this correspondence relationship, the elements (dis-
tinctive features, segments, prosodic categories, etc.) of the
input and the elements of the output are mapped to each other,
with mismatches resulting in faithfulness violations. In the case
of /himn/ R [.him.], it is the fact that nothing in the output
corresponds to the /n/ of the input that engenders a DEP-IO
violation.

OT conventionally uses three major kinds of constraints:
faithfulness constraints, markedness constraints, and alignment
constraints. Faithfulness constraints govern the relationship
between the input and the output by requiring identity be-
tween the two. DEP-IO and MAX-IO are examples of faithfulness
constraints. Markedness constraints make general statements
about well-formedness in the output; any structure that violates
a markedness constraint is considered to marked with respect
to that constraint. As McCarthy (2002, 15) makes clear, the
term markedness is used differently in OT from its usage else-
where in linguistics, dating back to the Prague school of the
1930s. Praguian markedness statements are of the form “If a
language has property A, then it is has property B,” meaning
that A is marked with respect to B (B can be present without A,
but A cannot be present without B). In OT, on the other hand,
markedness constraints may contradict each other, so that only
their ranking with respect to each other and to faithfulness
constraints determines which marked structures will be
allowed in a language: a marked structure is allowed if either a
relevant faithfulness constraint or a contradictory markedness
constraint outranks the markedness constraint prohibiting the
structure.

The third type of constraint encountered in OT is alignment
constraints, which require certain prosodic or morphological
entities to share an edge with certain other prosodic or mor-
phological entities. Alignment constraints generally have the
form “Align(k, E; A, E’)” where « and A are prosodic or morpho-
logical categories and E and E’ are edges (left or right). « is
quantified universally while A is quantified existentially: a
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prose statement of the constraint is “for every « there is some A
such that the E edge of « is aligned with the E’ edge of A\.” E
and E’ need not be the same (for example, the left edge of a
suffix may be aligned with the right edge of a root), but in
practice they very often are the same. In that case, the short-
hand notations Align-L(kx, A) (“the left edge of every « is
aligned with the left edge of some A) and Align-R(x, A) (“the
right edge of every « is aligned with the right edge of some A)
are often used. A well known example of a minimally violable
alignment constraint comes from Tagalog (McCarthy and
Prince 1993b). In this language, the affix um (which indicates
that the focus of the sentence is on the agent) is inserted before
the first vowel of a root, as shown in (2).

(2) um-affixation in Tagalog

a. aral umaral ‘teach’
b. sulat sumulat ‘write’
c. gradwet grumadwet ‘graduate’

McCarthy and Prince’s analysis is that two constraints are in
conflict: NoCopA, a markedness constraint requiring syllables
to be open, and ALIGN-L(um, Stem) (in shorthand, ALIGN-um),
an alignment constraint requiring the left edge of affix um to
coincide with the left edge of a stem. ALIGN-um is not violated
by [umaral], but it is violated by [sumulat] and [grumadwet].
These violations are tolerated, however, because nonviolation
(*[umsulat], *[umgradwet]) would result in excessive viola-
tions of NOCODA. This is shown in the tableaux in (3). In these
tableaux, the two morphemes of each input are not ordered
with respect to each other, i.e. the input does not specify that
um is a prefix; this is indicated by separating the two mor-
phemes with a comma. Violations of ALIGN-um are indicated by
showing the individual segments that separate um from the left
edge the stem.



INTRODUCTION 7
(3) NoCobA > ALIGN-um
a. um with V-initial stem
/um, aral/ | NOCODA | ALIGN-um

S
W

= u.ma.ral.
a.um.ral. x| a
a.ru.mal. * alr

b. um with C-initial stem

/um, sulat/| NOCODA | ALIGN-um
.um.su.lat. |  **!

= su.mu.lat. * S
.su.lu.mat. su!l

c. um with CC-initial stem
/um, gradwet/| NOCODA | ALIGN-um

.um.grad.wet.| ***!
.gum.rad.wet.| ***! g

= .gru.mad.wet.| ** gr
.grad.wu.met. ok graldw

Note that although NoCopaA is high ranking, it can be violated
by optimal forms. Nevertheless, the placement of um is such
that it ensures a minimal violation of NOCODA.

Alignment constraints can be used also in metrical phonol-
ogy to determine stress placement. For example, in a language
with penultimate stress, an alignment constraint ensures that a
syllabic trochee (o o) is right-aligned with the prosodic word.

The constraints used in OT, and the way they are ranked in
each language, make up the core of the theory. Every introduc-
tion to OT (McCarthy and Prince 1993b, Archangeli and
Langendoen 1997, Kager 1999, McCarthy 2002, Prince and
Smolensky 2004, etc.) asserts that one of the tenets of the the-
ory is that constraints are universal: they are supplied by UG
and are therefore present in every language, although in any
given language many constraints will be ranked too low to be
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active in that language.? But we have just seen an apparent
exception: ALIGN-um makes reference to a specific morpheme
um in one language, Tagalog; this constraint hardly seems
likely to be present universally in all languages. Thus in the
next section we will see that there is another class of con-
straints, one that must be language-specific: the morphological
constraint. A clear distinction must be made between universal
phonological markedness constraints and language-specific
morphological constraints.

1.2 Phonological and morphological constraints

Despite the prominence of the claim of constraint universality,
one does not have to look far to find the proposal of a con-
straint that looks anything but universal: consider FREE-V
(Prince and Smolensky 2004, 123), stated in (4), proposed in a
discussion of the Australian language Lardil.

(4) FREE-V
Word final vowels must not be parsed (in the nominative).

The proviso “in the nominative” makes this constraint language-
specific, since not all languages even have a nominative for this
constraint to apply to. Nevertheless, as Prince and Smolensky
(2004, 123) point out, this constraint does have a universal
component, being phonologically grounded in

the prosodic weakness of final open syllables, which
are liable to de-stressing, de-voicing, shortening, trun-
cation, and so on, under purely phonological condi-
tions. (Estonian morphology has virtually the same
constraint, including limitation to the nominative, the
null-affixed case.) It may also have connection with

Ellison (2000) argues that it is preferable to regard the universality of
constraints as a convenient but arbitrary convention rather than a literal
truth. Boersma (2000) presents a model of learning an OT grammar that
does not require the assumption of innate constraints.
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the commonly encountered constraint to the effect
that stems or words must end in a consonant.

Similarly, ALIGN-um, while being specific to Tagalog, makes
reference to the universal tendency for affixes to occur at
morphological edges (i.e. infixes are cross-linguistically
disfavored). Thus it is perhaps not uncommon for a language-
specific constraint to arise by making a universal constraint
more specific, applying it to certain morphological circum-
stances unique to the language in question.

As we will see in the course of this book, apparently language-
specific constraints like FREE-V always make reference to
morphological information (in this instance, the nominative
case): I will argue that all language-specific constraints are mor-
phological constraints, and all phonological constraints are
universal. This hypothesis is found outside of OT as well,
e.g. in the Phonological Alternation Principle of Ford, Singh,
and Martohardjono (1997): “for an alternation to be truly pho-
nological it must be motivated by a well-formedness condition”
(cf. also Singh 1987, 1996a). Thus FREE-V is not a constraint on
Lardil phonology, but a constraint on Lardil morphology, a
property of the Lardil lexicon.?

Other cases of constraints that appear to be language-specific
turn out to be universal when interpreted correctly. Often
linguists will simplify the interaction of several general con-
straints into a single constraint, which may then look quite
language-specific. Some of these have then been pounced on by
detractors of OT to argue that the universality of constraints

It is important here to point out that Lardil does not generally prohibit
vowels from surfacing in word-final position. Rather, vowels that are final
in the input (a reference to morphology since the input is the morphologi-
cal word) may not appear in the output. Thus the input /majara/ ‘rain-
bow’ corresponds to the output [majar]. However, if the input ends in a
consonant, and that consonant is blocked from appearing on the surface
(because of Lardil’s strict coda condition limiting coda consonants to
nonvelarized coronals), then the surface form will end in a vowel:
/wugkunuy/ R [wupgkunu], not *[wupkun] (Prince and Smolensky 2004,
122-23, based on data from Klokeid 1976).
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is untenable. McMahon (2000, 23), for example, calls the
constraints ROUNDING and UNROUNDING, proposed by McCarthy
(2003, 27) in a discussion of Nootka, “rather Nootka-specific.”
The constraints are stated in (5) and (6); K stands for any
dorsal consonant.

(5) ROUNDING
*oK

(6) UNROUNDING
*kKW] o

McCarthy (2003, 27) says about these constraints, “The con-
straints themselves are universal; their interaction through
ranking is language particular and learned. Here I will focus on
just the interaction, glossing over details of constraint formula-
tion that are not relevant in this context.” It is the details of
constraint formulation that McCarthy glosses over that reveal
the universal nature of these constraints. The ROUNDING con-
straint reflects the universal property that adjacent segments
tend to share features, in this case [round]. A complete analysis
of Nootka would have to include constraint interactions show-
ing why only dorsals become rounded after rounded vowels:
rounded labials and coronals are less frequent cross-
linguistically than rounded dorsals and thus may be considered
more marked. In Nootka perhaps constraints prohibiting
rounded labials and coronals outrank ROUNDING while the
constraint prohibiting rounded dorsals is lower ranked. The
UNROUNDING constraint also reflects a universal tendency,
namely that marked segments (such as those with secondary
articulation) tend to be disfavored in coda position. Thus
ROUNDING and UNROUNDING are indeed both reflections of uni-
versal constraints and are not Nootka-specific at all.
Nevertheless many (maybe even most) languages do have
some idiosyncratic alternations that appear to call for language-
specific constraints. We will see many examples in forthcoming
chapters, where it will be shown that the alternations always
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depend to some extent on the morphology. It is often the case
that a language-specific morphological property contains the
residue of a historical sound change, which was itself a regular
phonological process reflecting universal phonological well-
formedness. As a result, many of the processes to be discussed
in this book (e.g. initial consonant mutation in Celtic langua-
ges) look tantalizingly phonological, because historically they
were phonological. Nevertheless, over time these processes
have been morphologized and can no longer be considered
phonological properties of the languages in which they occur.

1.3 Conclusions

OT has proved to be a highly insightful and successful theory
of linguistics in general and phonology in particular, focusing
as it does on surface forms and treating the relationship between
inputs and outputs as a form of conflict resolution. Yet there
have also been a number of serious problems with the approach
that have led some detractors to argue that OT has failed as a
theory of generative grammar. The most serious of these prob-
lems is opacity, discussed in detail in chapter 2. I will argue
that these problems disappear once we allow language-specific
morphological constraints to play a significant role in analysis.
The next two chapters of the book provide evidence for the
role of language-specific morphological constraints in allomor-
phy (chapter 3) and in static irregularities and lexical excep-
tions (chapter 4). The book ends with a chapter of conclusions
and directions for future research.



Chapter 2
Opacity

2.1 Introduction to opacity

In the previous chapter we saw how optimality theory works
and were introduced to the idea that in addition to universal
markedness constraints, the grammars of languages include
language-specific morphological constraints. In this chapter we
turn to opacity, a problem widely recognized as constituting a
serious threat to the viability of OT, and see how using language-
specific morphological constraints may enable a solution of the
problem.

Phonological opacity is the phenomenon of a process apply-
ing even though its environment is not present on the surface
(overapplication), or of a process failing to apply even though
its environment is present on the surface (underapplication).
In rule-based frameworks, opacity is frequently accounted for
by allowing rules to apply in counterbleeding order (for over-
application) or counterfeeding order (for underapplication)
(Kiparsky 1968, Iverson 1995), although not all instances of
counterbleeding and counterfeeding result in opacity.?

Portions of this chapter were presented at the second Old World Confer-
ence on Phonology (OCP2) in Tromsg in January 2005. Many thanks to
the participants at that conference, in particular Patrik Bye, John McCar-
thy, and Adam Ussishkin, for helpful comments and discussion. An early
version of this chapter appeared as Green (2004b).

Two rules are said to apply in counterbleeding order if the second rule
destroys the environment of the first rule (after the first has already
applied), and in counterfeeding order if the second rule creates the envi-
ronment of the first rule (after the first has already failed to apply).

12
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Spencer (1996, 169) gives an example of counterbleeding
with resultant opacity from Bulgarian. In this language, the
rules of velar palatalization (1) and yer deletion (2) apply in
counterbleeding order (i.e. the second destroys the environ-
ment of the first after the first has already applied), resulting in
apparent overapplication of velar palatalization: the velar /k/
has palatalized to [tf] without the motivation for the change (a
front vowel) present on the surface, as shown in the derivation
of [mrat{na] ‘dark (fem.)’ (cf. [mrak] ‘darkness’) in (3).

(1) Velar palatalization
/k/ — [tf]1 / _ [—cons, —back]
/k/ goes to [tf] before a front vowel.

(2) Yer deletion
/= D/ _CyVey
The front vowel /i/ (a so-called “yer vowel”) is deleted
before a syllable containing a full vowel.

(3) Derivation of [mrat{na] ‘dark (fem.)
Underlying representation /mrakina/

Velar palatalization tf
Yer deletion %)
Surface representation [mratfna]

An example of opacity due to counterfeeding is taken from
German (Hall 2000, 142). Here, the rules of dorsal assimilation
(4) and r-vocalization (5) apply in counterfeeding order, with
apparent underapplication of dorsal assimilation: the front
dorsal [¢] appears on the surface after the back vocoid [e], as
shown in the derivation of durch [dugc] ‘through’ in (6).

(4) Dorsal assimilation
/¢/ — [+back] / [ —cons, +back] _
/¢/ goes to [x] after a back vocoid.
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(5) R-vocalization
/t/ — [e] / [—cons] _ Cyl,
Coda /r/ is vocalized to [e].

(6) Derivation of durch [duec] ‘through’

UR /durg/
Dorsal assimilation —
R-vocalization 15
SR [duec]

The normal application of dorsal assimilation is seen in forms
like Buch /bu:¢/ — [bu:x] ‘book’ and Bach /bac¢/ — [bax]
‘creek’.

Although derivational phonology thus allowed opaque inter-
actions to be expressed, it was acknowledged that they are less
natural than transparent interactions, and it was often argued
that rule orderings tend to switch from opaque to transparent
over time (Kenstowicz and Kisseberth 1971, 1977, Kiparsky
1971, 1973).

But in a surface-based theory like OT, it is very difficult to
explain why faithfulness should be violated excessively when it
does not result in improved markedness, which is usually the
problem in cases of opacity. Both supporters and opponents of
optimality theory point to opacity as a serious flaw in the the-
ory. René Kager, a prominent OT phonologist, says in his text-
book on OT (1999, 377):

Opacity appears to be a direct empirical refutation of
the surface-based evaluation of well-formedness con-
straints in OT. Since opacity is OT’s Achilles heel,
researchers have attempted to find solutions for it
which maximally preserve the theory’s advantages.

But in his subsequent discussion he finds that each attempted
solution has certain advantages and disadvantages and none of
them seems to truly solve the opacity problem.

Perhaps the best known proposal for solving the opacity
problem in OT is sympathy theory (McCarthy 1999, 2003),
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which extends the domain of faithfulness constraints beyond
input/output and output/output relations to include relations
between competing candidates. As we shall see below, sympa-
thy theory enables opaque candidates to be selected as optimal
by proposing constraints enforcing some degree of faithfulness
between one candidate and another, so-called “sympathetic,”
candidate, which would have been optimal if a specific con-
straint had been ranked high rather than low.

Another approach to opacity is provided by stratal OT
(McCarthy and Prince 1993b (appendix); Kenstowicz 1995;
Booij 1996, 1997; Noyer 1997; Paradis 1997; Rubach 1997;
Koontz-Garboden 2001; Kiparsky 2003; Bermudez-Otero in
prep.), which allows evaluation to proceed in more than one
stage, with the possibility of constraint reranking between
stages; the input for each stage after the first is the output of
the previous stage, rather than the “underlying” input. This
approach also enables the selection of opaque candidates, be-
cause faithfulness constraints consider only the relationship of
the surface form to an intermediate input rather than the
underlying input. I will argue against both sympathy theory and
stratal OT below, and show that both approaches are not only
too powerful but also unnecessary for an analysis of apparent
opacity.

[td and Mester (2003) argue that opacity has many sources
and that at least some opaque relationships can be analyzed by
treating word and phrase phonology as separate modules. They
also argue, contrary to the assertions made here, that opacity
is not restricted to processes involving the phonology-
morphology interface, but includes fully productive and other-
wise surface-true interactions. One example they look at is the
interaction of spirantization and devoicing in Colloquial North-
ern German (CNG), where syllable-final input /g/ surfaces as
[x] or [c]?, while syllable-final input /k/ surfaces faithfully
as [k].

Depending on the nature of the preceding sound: [¢] appears after conso-
nants and front vowels, [x] after back vowels.
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(7) Word-final velars in CNG

a. /kemig/ [ke:nic] ‘king’ (cf. [kp:niga] ‘kings’)

b. /re:gnon/ [re:cnon] ‘to rain’ (cf. [re:gon] ‘rain’)

c. /trug/ [tru:x] ‘carried’ (sg.) (cf. [tru:gon] ‘carried’ (pl.))
d. /tsverg/  [tsverc] ‘dwarf’ (cf. [tsverga] ‘dwarfs’)

e. /dik/ [dik] ‘fat’ (pred.) (cf. [dika] ‘fat’ (attr.))

They attribute the spirantization of /g/ in syllable-final posi-
tion to a complex constraint conjunction called *CD&IDENT(voi),
which assigns a violation mark to any dorsal stop in coda posi-
tion that is unfaithful to its input correspondent for the feature
[voice]. Thus, given the input /ho:nig/ ‘honey’, the output
candidate [ho:ni¢] is more harmonic than *[ho:nik], because
the final [k] of *[ho:nik] is both a dorsal stop in coda position
and an IDENT(voi) violation, since its input correspondent /g/ is
voiced. The other candidates *[ho:nig] and *[ho:n1y] are ruled
out by a high-ranking constraint against voiced obstruents in
coda position.

(8) Constraints used in Itd6 and Mester’s (2003) analysis of
CNG

a. *VC No voiced obstruents in coda position
b. *CD No dorsal stops in coda position*
c. IDENT(voi) An input segment and its output

correspondent agree in [voice].

d. *CD&IDENT(Voi) *CD and IDENT(voi) are not both
violated by the same segment.

e. IDENT(cont) An input segment and its output
correspondent agree in [continuant].

For It6 and Mester, *VC and *CD are themselves actually constraint con-
junctions: *VC is a conjunction of a constraint against syllable codas with
a constraint against voiced obstruents and *CD a conjunction of a con-
straint against syllable codas with a constraint against dorsal stops.
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(9) It6 and Mester’s (2003) analysis of [ho:ni¢] ‘honey’
(simplified)

/ho:nig/ f‘VCEIDél\?l!%‘g,loi) IDENT(cont) | *CD | *IDENT(v0i)
[ho:nig] | * ! *
[ho:nry] | *! *
[ho:nik] * |
= [ho:nic] |

Where the input ends in /k/, however, as in /plastik/ ‘plas-
tic’, *CD&IDENT(voi) is not violated by the faithful candidate
[plastik], which is then optimal.

(10) It6 and Mester’s (2003) analysis of [plastik] ‘plastic’
(simplified)

. *CD& ) .
/plastik/ *VCEIDENT(voi) IDENT(cont) | *CD | *IDENT(v0i)

S 1 . S oS S
w w w ®

[plastig]
[plastry]| * ! |
= [plastik] *
[plastic] * |

ot -t
W w

The most immediate objection that can be raised against this
analysis is that like so many other approaches to phonological
opacity, it increases the predictive power of phonological the-
ory to the point of unfalsifiability. If German phonology can
only be explained by means of a thoroughly arbitrary con-
straint like “velar stops may appear in coda position only if
their input and their output share the same value for the fea-
ture [voice],” it is difficult to imagine a hypothetical phono-
logical process that could not be explained with a similar con-
straint.

Sanders (2003, 196) has also suggested that while final
devoicing is a productive phonological process in German, g-
spirantization is not, as the former but not the latter applies to
foreign loanwords in German like Monolog [monolo:K]
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(*[monolo:x]) ‘monologue’ and Airbag [e:rbek] (*[e:rbeg])
‘airbag’.

Idsardi (1997, 1998, 2000), an opponent of OT, argues that
traditional OT cannot handle the opacity found in the alterna-
tions between stops and fricatives in Tiberian and Modern
Hebrew at all, and that even sympathy theory, which may be
able to handle opacity, predicts that historical language change
should decrease opacity (a hypothesis made also by deriva-
tional phonologists, as mentioned above), contrary to the facts,
since Modern Hebrew has more opaque interactions than Tibe-
rian Hebrew had. He considers opacity to be “the single most
important issue in current phonological theory” (Idsardi 2000,
337). Other opponents of OT (e.g. Chomsky 1995, McMahon
2000, and Frampton 2002) concur, arguing that opacity proves
that OT is false and that phonology must be derivational.

In this chapter I will argue that the apparent opaque rela-
tionships of Tiberian Hebrew (henceforth TH) can be analyzed
in a fully parallel, monostratal version of OT without recourse
to mechanisms like sympathy theory and stratal OT. In particu-
lar, I contend that there is no phonologically productive
opacity in TH; rather, opaque interactions are always limited to
certain morphological classes or environments.® In TH at least,
and perhaps more generally, problems of opacity are never
purely phonological in character but are always dependent on
morphological/lexical information in some way. If this asser-
tion turns out to be true cross-linguistically, then opacity is a
red herring in OT phonology, because truly phonological

The case of German durch ‘through’ mentioned above might be thought to
be a counterexample, as it really is purely phonological. However, Robin-
son (2001), drawing on phonetic evidence of Ulbrich (1972), points out
that the quality of the nonsyllabic vocoid corresponding to underlying /r/
is actually rather more front before [¢] than the transcription [e] would
indicate. In this case, the output corresponding to /durg¢/ is [duec] or
[duic], both transparent candidates, and therefore there is no opacity here
after all. Hall (2002), on the other hand, suggests the effect may be “purely
phonetic [and] should not be captured in phonological representations or
rules.”
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processes are always transparent. Opacity becomes a question
of the interaction of morphology and phonology, rather than a
question of the interaction between markedness and faithful-
ness, which previous accounts have made it out to be.

The chapter is organized as follows: in §2.2 we are intro-
duced to the phonology of TH, and in the following sections we
examine in turn two cases of opacity found in TH: the interac-
tion between epenthesis and ?-deletion in §2.3, and that be-
tween spirantization and syncope in §2.4. In 8§2.5 we see how
opacity has been handled up to now in OT, namely by discard-
ing parallelism either covertly (as in sympathy theory) or overtly
(as in stratal OT). In §2.6 we reexamine the TH data and find
that an analysis taking morphological constraints into conside-
ration allows for a fully parallel interpretation of OT: no
additional machinery is necessary to account for opacity. §2.7
sums up with conclusions.

2.2 The basics of Tiberian Hebrew phonology

Tiberian Hebrew (Brown, Driver, and Briggs 1906, Gesenius
1910, Prince 1975, Rappaport 1984, Hetzron 1987, Malone
1993, Khan 1997, Steiner 1997, Churchyard 1999, Coetzee
1999) is the language in which almost the entire Old Testa-
ment is written.® The term “Tiberian” refers not to the region in
which the language was spoken, but to the region where the
scholars (called Masoretes) lived who devised the pointing
system that eventually became standard. It is important to be
aware that all information about vowels, stress, and spirantiza-
tion is indicated by this Tiberian pointing system and that
Hebrew had died out as a language of everyday communication
several centuries before the pointing system was invented.
Thus virtually everything that modern linguists assume about
the structure of TH depends on information provided by people
who were native speakers of Aramaic, not Hebrew.

A few passages, namely Ezra 4:8-6:18, 7:12-26, Jeremiah 10:11, and
Daniel 2:4-7:28, are written in Aramaic.
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2.2.1 Consonants

The surface consonant phone inventory of TH is as shown in
(11). The sounds enclosed by boxes are allophones of a single
phoneme.

(11) Surface consonant phones of TH

Labia D A P vear U Phann Lacy

Voiceless stops p t k
Voiceless frica- f 0 s, $ ) X

tives
“Emphatic” t q

obstruents $
Voiced stops b d g
Voiced fricatives | v 0 yA Y
Nasals
Liquids L r
Voiceless glides h h, ?
Voiced glides w j <

The so-called “emphatic” coronals [t s] were probably origi-
nally ejective and later uvularized or pharyngealized (Church-
yard 1999, 126); the uvular stop [q] also belongs to the class of
“emphatic” obstruents. The sound symbolized [§] descends
from Proto-Semitic [¢] but had already merged with [s] five
hundred years before the Masoretic period (Churchyard 1999,
126). If [§] was ever a nonlateral sibilant fricative distinct from
[s], it is unknown what the distinction was: McCarthy (1979/85,
13) suggests [§] may have been palatalized; Malone (1993, 28)
assumes [§] is [ —distributed] (i.e. apical) while [s] is [+ dis-
tributed] (i.e. laminal). Note that the pharyngeals [h ¢] and
laryngeals [h ?] are considered glides.

2.2.2 Vowels

The nature of the vowel system in TH is somewhat controver-
sial. Some phonologists working on TH, including Prince (1975),
McCarthy (1979, 1999), Rappaport (1984), Idsardi (1997, 1998,
2000), Benua (1998), Churchyard (1999), and Coetzee (1999),
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have assumed five different vowel qualities that can contrast
phonemically for length, thus: /i e a 0 u, i: e: a: o: u:/. Others,
including Hetzron (1987), Khan (1990, 1997), Malone (1993),
Rendsburg (1997), Steiner (1997), and Bye (2003) assume TH
had seven different full vowel qualities /i e € a 5 0 u/ and that
vowel length was not phonemic. The latter group of authors do
not agree in all points as to what the distribution of vowel
length was, however. All authors from both traditions agree
that the four reduced vowels [s & 3 4]” were not phonemic, but
rather surface allophones of (short) vowels in certain unstressed
syllables. In this chapter I will be following the seven-quality
tradition and will not mark any vowels as long, since the ques-
tion of when the full vowels surfaced as long is tangential to
the issues discussed here.

(12) Vowels of TH (seven-quality tradition; allophonic length
of full vowels not indicated)

Full Reduced
i u
9 g 9 9
a a

There are two interesting phenomena conventionally
described as opaque interactions that we will discuss in turn in
the following sections: an epenthesis process that interacts
opaquely with ?-deletion and a spirantization process that
interacts opaquely with syncope.

2.2.3 Spirantization

As indicated in (11), the stops [p t k b d g] are in an allophonic
relationship with the fricatives [f 6 x v 0 y]. The stop allophones
may conveniently be considered to be the ones present in the

7 Authors in the five-quality tradition transcribe [€ 3] as [€ 0].
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input, with the fricative derived a process of spirantization.®
The facts of the distribution within the prosodic word®
(abstracting away from the opaque interactions to be discussed
below in §2.4) are quite simple: the fricatives occur as single-
tons after vowels, the stops occur elsewhere (word-initially,
after consonants, and as geminates).

(13) Distribution of stops and fricatives in TH

Form Gloss Citation
potal ‘he did’ Deut. 32:27
ji-feal ‘he will do’ Job 22:17
herpo ‘a reproach’ Gen. 34:14
harofo0 ‘reproaches’ Daniel 12:2
ti-spor ‘you (m. sg.) count’ Job 39:2
sofar ‘he counted’ 2 Sam. 24:10
sippar-ti ‘I recounted’ Ps. 119:26
tovor ‘Tabor’ (name of a mountain) 1 Sam. 10:3
ba-0ovor ‘against Tabor’ Josh. 19:22
ba@ ‘daughter’ Exod. 1:16
bitt-i ‘my daughter’ Deut. 22:16
malk-i ‘my king’ 2 Sam. 19:44
melex ‘king’ Gen. 14:7
ni-mkar ‘he was sold’ Lev. 25:48
moxar ‘he sold’ Lev. 27:20
hi6-makker ‘he sold himself’ 1 Kings 21:25
wa-?¢e-gbar-d ‘and I bury’ Gen. 23:4
govar ‘he buried’ Gen. 23:19
la-qabber ‘to bury’ 1 Kings 11:15

Strictly, by richness of the base the constraint hierarchy should be organ-
ized in such a way that the correct distribution of allophones is predicted
regardless of which allophone is assumed in the input.

Spirantization across prosodic word boundaries also occurs in TH, but a
discussion of it in that environment would be beyond the scope of this
chapter.
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i. dibber ‘he spoke’ Gen. 12:4
jo-0abber ‘he speaks’ Gen. 44:7

j- nerd ‘spikenard’ Song of Sol. 4:14

k. godol ‘great’ Gen. 4:13
wo-hib-gaddil-ti ‘and I will show my greatness’ Ezek. 38:23
hi-ydil ‘he made great’ Ps. 41:10

In an OT analysis, spirantization can be attributed to the
constraint interaction *V'sTop > IDENT-IO(cont). The constraint
*V"sTOP prohibits postvocalic stops, and IDENT-IO(cont) prohib-
its a mismatch in the feature [continuant] between the input
and the output.'® The constraint interaction responsible for the
distribution of stops and fricatives is illustrated in (14) by
[godol] ‘great’. (The relationship between input /a/ and output
[0] in the first syllable is not analyzed here.)

(14) *V'stop > IDENT-IO(cont), from [g00061]

/gadol/ | *V"stop | IDENT-IO(cont)
godol| *!

= g300l
yo0ol x|

As the failure of geminates to undergo spirantization is not
relevant to the discussion of opacity, I will not develop an
analysis of it here. The interested reader is directed to Guerssel
(1977), Kenstowicz (1982), Hayes (1986), Schein and Steriade
(1986), Inkelas and Cho (1993), Elmedlaoui (1993), Keer
(1999), and Kirchner (2000) for discussions of geminate
inalterability.

10 The nonspirantization of /t g/ may be attributed to undominated context-
free markedness constraints against the “emphatic” nonsibilant fricatives
[0] and [y].
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2.3 Epenthesis and ?-deletion

Among the declension classes of TH is one comprising the forms
known as segolate nouns.'' Segolate nouns are characterized by
their penultimate stress and by the vowel [¢] (but [a] adjacent
to pharyngeals and [i] after [j]) in the final syllable. In Proto-
Semitic, the ancestors of the TH segolate nouns had the root
form CVCC, and most phonologists working on TH assume this
shape in the underlying forms of the segolate nouns for syn-
chronic analyses as well. Some examples of segolate nouns are
shown in (15); forms a-d have the default epenthetic vowel
[e], forms e-g have epenthetic [a] adjacent to a pharyngeal,
and form h has epenthetic [i] after [j]. Forms a, d, and h also
show that the epenthetic vowel triggers spirantization of a
following nonemphatic stop.

(15) Segolate nouns (Gesenius 1910, 264-65)

UR Surface form Gloss Citation
a. /malk/ mélex ‘king’ Gen. 14:7
b. /sepr/  séfer ‘book’ 2 Sam. 11:14
c. /qodf/ qO0ef ‘sacredness’  Exod. 3:5
d. /mawt/ mdwebO ‘death’ Deut. 19:6
e. /nafr/ nafar ‘a youth’ Gen. 37:2
f. /nesh/ nésah ‘perpetuity’ 1 Sam. 15:29
g. /potl/  pébfal ‘deed’ Hab. 1:1
h. /zajt/  z4jio ‘olive’ Gen. 8:11

Suffixed forms like those in (16) have no epenthetic vowel,
indicating that the locus of epenthesis is a syllable- or word-
final consonant cluster.

(16) Suffixed forms of segolate nouns

a. /malk-i/ malki ‘my king’ 2 Sam. 19:44
b. /sepr-i/ sifri ‘my book’ Exod. 32:33
c. /qodf-i/ qodfi ‘my sacredness’ Lev. 20:3

d. /nesh-i/ nishi ‘my perpetuity’ Lam. 3:18

11 From segol [sayol], the Hebrew name of the vowel point representing [€].
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Malone (1993, 93-94) proposes the rule of segolate epenthe-
sis shown in (17), which inserts the vowel [¢] into a word-final
consonant cluster.!?

(17) Segolate epenthesis (Malone 1993, 93-94)
b —-e/C_C#
[e] is inserted into a word-final consonant cluster.

Segolate nouns are not the only words with epenthesis. An-
other class of words that typically shows penultimate stress is
the jussive and imperfect consecutive forms of lamed-he verbs
(see Benua 1998, ch. 4, and Churchyard 1999, ch. 1 for discus-
sion).'® Some examples are shown in (18); related suffixed
forms with no epenthesis are shown beneath the forms with
epenthesis. Glosses translate the roots, not the specific inflected
forms cited.

(18) Jussive and imperfect consecutive forms of lamed-he verbs
(italicized forms are the orthographic roots, shown for
ease of reference)

a. /ji-bz/ (bzh) ‘despise’
ji-vez Gen. 25:34
ji-vz-éhu 1 Sam. 17:42

b. /ji-bn/ (bnh) ‘build’
ji-ven Gen. 2:22
ji-vn-éhu Job 20:19

12 Malone’s formulation is more complex, taking into account the fact that
the vowel surfaces as [a] adjacent to pharyngeals and as [i] after [j].
Malone states his rules using an SPE-style formalism, though most pho-
nologists working in 1993 would probably have stated the rule of segolate
epenthesis in terms of syllable structure.

13 The vast majority of Hebrew verb roots are considered to consist of three
consonants. The lamed-he verbs are those whose third consonant (etymo-
logically [j] or [w]) is orthographically h and phonologically never pres-
ent on the surface.
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. /ji-gl/ (glh)

ji-yel
ji-yl-a

. /ja-gl/ (glh)

jé-yel
ja-yl-ého

. /ji-Kl/ (klh)

ji-xel

ji-xl-a
/ta-mr/ (mrh)
té-mer
ta-mr-u

. /ja-Sl/ (5Ih)

ja-tal
ja-f1-ém

. /ji-pn/ (pnh)

ji-fen

ji-fn-€
/ja-pr/ (prh)
jé-fer
ja-fr-ax3
/ji-§8/ (f$h)
ji-fat

ji-fS-€

. /ja-tS/ (tsh)

jé-0as
ja-6Y-ém
/ji-rb/ (rbh)
ji-rev
ji-rb-ajuin

OPACITY

‘remove’
Job 20:28
Amos 6:7

‘exile’
2 Kings 17:6
2 Kings 16:9

‘be consumed’
Job 33:21
Isa. 1:28

‘rebel’
Ezek. 5:6
1 Sam. 12:14

‘bring up’
Gen. 8:20
Deut. 28:61

‘turn’
Exod. 2:12
1 Sam. 13:17

‘make fruitful’
Ps. 105:24
Gen. 28:3

‘look’
Gen. 4:4
Isa. 17:7

‘cause to stray’
2 Chron. 33:9
Job 12:24

‘multiply’
Gen. 1:22
Deut. 8:13
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As we will see shortly, epenthesis interacts with another
phonological process, called ?-deletion, that involves ?/Q
alternations of the kind shown in (19).

(19) ?/Q alternations (the vowel alternations here are not
relevant to the discussion)

a. /Sane?/ $oné Deut. 12:31 ‘hate’
Sone?-5h 2 Sam. 13:15

b. /het?/ het Lev. 19:17 ‘sin’
het?-6 Lev. 24:15

c. /gajr/ gaj Num. 21:20 ‘valley’
ge?-060 Ezek. 31:12

d. /ja-r?/ (r?h) ja-r Gen. 18:2 ‘see’
ji-r2-¢ Gen. 22:8

Alternations like those in (19) lead to the conclusion that [?]
is deleted in syllable-final position. Idsardi’s (1998) rule of
laryngeal deletion is stated in (20).

(20) Laryngeal deletion
X1,

t

?

But there is some inconsistency regarding word-final /C2/
clusters. Sometimes the /?/ is simply deleted and the preceding
consonant surfaces as the word-final sound, as in (19)b-d. But
in other cases, an epenthetic [¢] appears word-finally after the
consonant, as in (21).
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(21) Word-final [¢] where input ends in /C?/ (the vowel
alternations here are not relevant to the discussion)

a. /gab?/ ‘pool’
géve Isa. 30:14
goVO?-OW Ezek. 47:11
b. /daf2/ ‘grass’
défe Gen. 1:11
daf?-6 (unattested)
c. /tan?/ ‘basket’
téne Deut. 26:4
tan?-ax3 Deut. 28:5
d. /kel?/ ‘imprisonment’
kéle 1 Kings 22:27
kil?-6 2 Kings 25:29
e. /pel?/ ‘wonder’
péle Exod. 15:11
pil?-ax3 Ps. 89:6
f. /par?/ ‘wild ass’
pére Hosea 8:9
pard?-im Jer. 14:6
g. /je-d2/ (d?h) ‘fly swiftly’
jé-0¢ Ps. 18:11
ji-02-€ Deut. 28:49
h. /te-1?/ (1?h) ‘be weary’
té-le Job 4:5
ti-12-¢ Job 4:2
i. /je-re/ (r7h) ‘see’
jé-re Exod. 5:21
ji-r2-€ Gen. 22:8

In these forms, there is an opaque interaction of ?-deletion
with segolate epenthesis. ?-deletion counterbleeds segolate
epenthesis in these forms by destroying part of the latter’s
structural description after it has already applied. On the sur-
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face, segolate epenthesis appears to have overapplied, since the
epenthetic vowel is not followed by a consonant. The deriva-
tion of [péle] is shown in (22).

(22) Derivation of [péle]
UR /pel2/
Stress placement pél?
Segolate epenthesis péle?
?-deletion péle
SR [péle]

Ordering epenthesis before ?-deletion provides a derivational
explanation for the opacity in this form, as does the sympathy
theory analysis of McCarthy (1999), which brought TH opacity
to the attention of phonologists. Bye (2003) proposes an analy-
sis in Declarative Phonology, according to which the epenthetic
[e] appears before the position of a ?/& alternation, but is not
regulated by syllable structure.

But none of these analyses is satisfying, since none of them
accounts for the fact that not all instances of word-final /C2/
surface opaquely as [Ce]: recall (19)b—d in which /C?/ surfaces
transparently as [C]. Malone (1993, 60) simply calls the rule of
?-deletion “uneven,” while Coetzee (1999, 76) denies that [het]
‘sin’ ((19)b) genuinely has /?/ in its underlying representation,
claiming that “no phonetic form of this word attests in any way
to the underlying /?/.” This claim is in my opinion not tenable
in view of forms like [het?-6] ‘his sin’ (Lev. 24:15), [het?-3m]
‘their sin’ (Lev. 20:20), and [hato?-im] ‘sins’ (Eccles. 10:4), all
of which attest clearly to a root-final /?/ in this word. McCar-
thy (1999) and Bye (2003) fail to mention the transparent
forms at all in their analyses. But the issue is addressed by
Bruening (1999), who proposes that the transparent and
opaque forms belong to different morphological classes with
different prosodic requirements, a suggestion I pick up on and
elaborate in §2.6.2.
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2.4 Spirantization and syncope

The second opaque interaction found in TH is between spiranti-
zation, discussed above in §2.2.3, and a process of pretonic
syncope, by which a vowel is deleted in an open syllable before
a stressed syllable, if another open syllable precedes (i.e.
CVCVCVC, — CVCCVC,). Pretonic syncope is restricted to
certain morphological categories, including the construct plural
of masculine nouns'* and the imperative form of certain verb
conjugations.

Some examples of pretonic syncope in the construct plural of
masculine nouns are shown in (23). The construct is part of the
same stress unit (Bruening 1999 suggests the prosodic word) as
the noun that follows it, which is why the stress indicated on
construct forms is secondary. (Some forms additionally show
vowel alternations, which will not concern us here.)

(23) Construct plural forms showing pretonic syncope
a. /qodaf-e/ qodfé  ‘holy things (construct)’  Lev. 22:15

b. /dabar-e/ divre  ‘words (construct)’ Gen. 24:30

c. /hakam-e/ haxme ‘wise men (construct)’ Exod. 28:3

d. /zagen-e/ zigne  ‘old men (construct)’ Gen. 50:7

e. /haser-e/ hasre  ‘villages (construct)’ 1 Chron. 9:16

Some examples of pretonic syncope in imperatives with a
vowel-initial ending or suffix are shown in (24)."

14 The construct state is semantically a sort of “reversed-polarity genitive”:
rather than indicating the possessor in a possessor/possessed relationship,
like a genitive, the construct indicates the possessed. Thus in [davar
?€lohim] ‘a word of God’ (Judg. 3:20), [devar] ‘word’ is in the construct
state, whereas in languages with a genitive case, the word for ‘God’ would
be in the genitive in this construction.

15 The second person singular feminine imperative ending is [-i] and the
second person plural masculine imperative ending is [-u]. In addition, the
second person singular masculine imperative is sometimes augmented by
an emphatic suffix [-2].
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(24) Imperative forms showing pretonic syncope

. /famo$-i/ fim¥i ‘listen’ (2 f.sg. impv.) Ps. 45:11
b. /hagor-i/ hiyri ‘gird on’ (2 f.sg. impv.) Jer. 6:26
c. /hazoq-u/ hizqi ‘be strong’ (2 m.pl. impv.) Deut. 31:6
e

f

o

d. /maso?-u/ mis?a ‘find’ (2 m.pl. impv.) Jer. 6:16
. /fomor-3/ fomrd ‘keep’ (2 m.sg. impv.) 1 Chron. 29:18
. /mokor-d/ mixrd ‘sell’ (2 m.sg. impv.) Gen. 25:31

By deleting a vowel, syncope can remove the environment
for spirantization. But according to derivational accounts like
Malone (1993) and Idsardi (1998), spirantization applies before
syncope does, so syncope counterbleeds spirantization. This
results in an opaque interaction where spirantization appears
on the surface to have overapplied, since normally stops rather
than fricatives appear after consonants (e.g. [malki] ‘my king’
(16)a). An example of this opaque interaction is by the deriva-
tion of [malxe] ‘kings (construct)’ in (25).

(25) Derivation of [malxe]

UR /malak-e/
Stress placement malake
Spirantization malaxe
Pretonic syncope malxe

SR [malxe]

Other forms also show the opaque interaction between spi-
rantization and reduction, such as [kiOvi] ‘write (imperative
plural)’ < /kotobu/, where the fricative [v] “unexpectedly”
appears on the surface after a consonant.'® In §2.6.3 I will ar-
gue that overapplication of spirantization in TH is attributable
to paradigm uniformity considerations, but first we turn our
attention to how the problem of opacity has been approached
by previous OT researchers.

16 OT analyses of opaque spirantization in TH include Benua (1995, 1998),
Coetzee (2002), and McCarthy (2003).
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2.5 Opacity in OT

In derivational phonology rule ordering is sufficient to account
for the presence of opaque relationships like the ones described
above. In OT phonology, however, over- and underapplication
of phonological processes are very difficult to explain. Consider
the interaction of epenthesis and ?-deletion discussed above in
§2.3. In an OT analysis, both of these processes involve viola-
tion of faithfulness constraints: epenthesis violates DEP-IO(V)
and ?-deletion violates MAX-IO(C). But the markedness con-
straints against complex codas and syllable-final [?] outrank
the faithfulness constraints, as is seen in (26) and (27). (Other
processes, such as the raising of /a/ to [¢] and the spirantiza-
tion of /k/ to [x] in (26) and the rounding of /a/ to [2] in (27),
are not discussed as they are tangential to the issue at hand.)

(26) *CC], > DEpP-IO(V), from [mélex] ‘king’
/malk/ | *CC], | DEP-IO(V)
malk| *!

= mélex

(27) *?], > MAX-IO(C), from [$oné] ‘he hated’
/Sane?/ | *?],| MAX-IO(C)

$onér| * !
= $Oné *

In the correspondence relationship /daf?/ R [défe], both
markedness constraints are obeyed and both faithfulness con-
straints are violated; but the violation of DEep-IO(V) appears
gratuitous. The competing candidate *[daf] also obeys both
markedness constraints while violating only one of the faithful-
ness constraints, and is therefore predicted to win the evalua-
tion."” (The symbol ® indicates the selection of an ungram-
matical candidate.)

17 Note that closed syllables are freely allowed in Hebrew, e.g. [sus] ‘horse’;
thus it is not the fact that *[daf] is a closed syllable that renders it
ungrammatical.
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(28) Constraint ranking fails on [défe] ‘grass’

/daf?/|*CC], ! *?], | DEP-IO(V) | MAX-IO(C)
daf?) *! | * |
défe? S
défe * |
® daf =

McCarthy’s (1999) solution to this paradox is sympathy the-
ory. According to sympathy theory, the optimal candidate in an
evaluation must not only maximize unmarkedness and faithful-
ness to the input in the conventional manner, but also maxi-
mize faithfulness to the so-called “sympathetic candidate”
(marked with € in tableaux) chosen by a special constraint
called the selector constraint (marked with ¥ in tableaux). The
selector constraint may be ranked anywhere in the hierarchy
but behaves as if it were top-ranked for purposes of selecting a
sympathetic candidate. In the case of /daf?/ R [défe], the se-
lector constraint is MAX-IO(C) and the sympathetic candidate is
[défe?]. The optimal candidate must obey a faithfulness con-
straint to the sympathetic candidate, in this case Max-&O(V).
This constraint compares each candidate not against the input
/daf?/ but against the sympathetic candidate [défe?] and gives
a violation mark to any candidate lacking a vowel present in
the sympathetic candidate. The optimal candidate [défe] obeys
Max-£0(V) while the transparent candidate [daf] fatally vio-
lates it. The tableau for the entire sympathy interaction is
shown in (29).

(29) Sympathy analysis of [défe] ‘grass’
/daf?/|*CCl, ! *?],  MAX-&O0(V) | DEP-IO(V) | #Max-I0(C)
daf?| *! @ * |

% défe? N =

= défe|
daf i .
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The selection of the sympathetic candidate is achieved by
imagining that the selector constraint, in this case MAx-IO(C),
is top-ranked. If it were, [dé[e?] would win, because [dé{e] and
[daf] would fatally violate MAx-IO(C), and [daf?] would fatally
violate *CC]..

A very similar result is obtained in a different OT approach
to opacity, namely stratal OT, which follows lexical phonology
in assuming different levels of phonological activity. Under
stratal OT, the output of one level becomes the input to the
next level. In the TH example, a stratal OT analysis would argue
that level 1 has the crucial ranking MAx-IO(C) > *?],, picking
[défe?] as the optimal output to the input /daf?/. At the next
level, the input is /défe?/ and MAX-IO(C) is demoted below
*?],; the crucial ranking is now *?], > MAX-IO(C), MAX-IO(V).
The output of the level 2 constraint interaction is [défe].

(30) /daf?/ R [défe] in stratal OT
a. Level 1
/daf?/| Max-I0(C) | *CC], i *?],| MAX-IO(V) | DEP-IO(V)
daf? Koo
= défe? x
défe x| *
daf * | |

b. Level 2
/défe2/ | *CCl, | *2], | MAX-IO(C) | MAX-IO(V) | DEP-IO(V)
def?| =1 | = * |
défe? 1
= défe * :
def L *

The problem with stratal OT is that it eliminates the paral-
lelism of traditional OT. One of the main characteristics that
distinguish OT from derivational phonology is that OT establi-
shes a correspondence between an input and an output that
does not assume any serial derivation or change over time from
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the input to the output. Parallelist OT does not assume any
intermediate stages “between” the input and the output; the
input does not come “before” the output in any way. Stratal
OT, on the other hand, is derivational: first there is an evalua-
tion at one level, then there is a second evaluation with a new
input and a new constraint ranking. Moreover, in this case and
many others like it, there is no independent evidence, such as
the addition of a morpheme, for two separate levels. In both
conventional lexical phonology and the most strictly defined
versions of stratal OT (e.g. Bermudez-Otero in prep.), each
level corresponded to some level of morphological affixation.
That is not always the case in opacity cases, meaning that
stratal OT analyses of opacity will not reliably yield positive
results.

Sympathy theory is an attempt to sidestep this problem by
ostensibly allowing a fully parallel selection of both the sympa-
thetic candidate and the optimal candidate, but it is unclear to
what extent this is conceptually really possible. If the selection
of the optimal candidate depends on faithfulness to the sympa-
thetic candidate, then the selection of sympathetic candidate
must happen in some sense “before” the selection of the opti-
mal candidate. If this is the case, then there is no substantial
difference between sympathy theory and stratal OT, and the
tableau in (29) is just a shorthand for the two tableaux in (30).

A further conceptual problem with both sympathy theory
and stratal OT is their reliance on faithfulness to a nonexistent
form. The output [défe] clearly exists, as this is the form the
speaker articulates and the listener perceives; the input exists
as well, as this is the form that the speaker (and the listener as
well) has listed in the lexicon. But the form [défe?] cannot be
said to exist in the same way: it is a hypothetical form that is
neither the lexical representation nor the surface form, and yet
the grammar is somehow supposed to compare the candidates
for faithfulness against both the lexical input /daf?/ and the
hypothetical form [défe?]. Serious questions about learnability
are raised here: the learner acquires the output [défe] by hear-
ing it, and the lexical input /daf?/ by induction, comparing it
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to related forms like [daf?4] ‘his/its grass’®, but how does the
learner acquire the “sympathetic candidate” or “intermediate
input” [défe?]? For that matter, how does the learner learn to
use the relatively low ranked selector constraint (in sympathy
theory) or to rerank constraints between levels (in stratal OT)?
The most successful models of learning OT grammars, such as
the gradual learning algorithm (Boersma 1998, 2000) make no
provision for treating a low ranking constraint as if it were
high ranking or for reranking constraints in the course of a
single instance of harmonic evaluation.

The [défe] paradox relies crucially for its existence on the
assumption that the /daf?/ R [défe] correspondence is purely
phonological in character. If morphological constraints play a
role, then the output [défe] could be superior to its competitor
*[daf] for nonphonological reasons. In the next section I will
argue that this is indeed the case.

2.6 A reexamination of the TH facts

In order to come up with a successful analysis of the TH facts,
it will be necessary in this section to reexamine the data in the
context of TH morphology.

2.6.1 Coda clusters in TH

The first fact to be considered is that it is not the case that coda
clusters are completely forbidden in TH, as both the deriva-
tional epenthesis rule (17) and the constraint ranking *CC], >
DEP-IO(V) would imply. There are an (admittedly very small)
number of nouns which end in consonant clusters, such as
[qoft] ‘truth’ (Prov. 22:21) and [nerd] ‘spikenard’ (Song of Sol.
4:14), which Coetzee (1999, 183) considers to be lexically
marked as exceptional. In verbs, however, final clusters are
regularly found in jussive/imperfect consecutive forms of lamed-
he verbs (cf. (18)) when the cluster is of falling sonority.

18 The form [daf?6] ‘his/its grass’ is not attested in the Bible but was
undoubtedly a form of spoken Hebrew.
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(31) Final clusters in jussive/imperfect consecutive forms of
lamed-he verbs

waj-jifb Num. 21:1 ‘take captive’
waj-jift Job 31:27 ‘be simple’
waj-jéft Gen. 9:21 ‘drink’
waj-jévk  Gen. 27:38 ‘weep’

jest Prov. 7:25 ‘turn aside’
waj-jafq  Gen. 29:10 ‘give water to’

Final clusters are the norm in the second person singular
feminine perfective form of verbs, where the ending [-t] is
attached directly to the final consonant of the root.

(32) Second person singular feminine perfective verb forms

holaxt Ezek. 16:47 ‘walk’
jolaot Judg. 31:3 ‘bear’
ligqatt Ruth 2:19 ‘glean’
jonaqt Isa. 60:16 ‘suck’
niopast Jer. 50:24 ‘be taken’

Benua (1998, ch. 4) and Churchyard (1999, ch. 1) attribute
the presence of final clusters in (31) and (32) to output-output
faithfulness between a base and its truncated form. The forms
in (31) are held to be truncated from full forms of the imper-
fective like those shown in (33).

(33) Full forms corresponding to (31)

jifbé (unattested) ‘take captive’
jifté Deut. 11:16 ‘be simple’
jifté Gen. 44:5 ‘drink’

tivké 1 Sam. 1:7 ‘weep’

tisté Num. 5:29 ‘turn aside’
jafqé Num. 5:26 ‘give water to’

As for the forms in (32), these are considered to be truncated
from /-ti/ (on the basis of suffixed forms like [jalidti-ni] ‘you
(f. sg.) have borne me’, Jer. 15:10). When not truncated, this
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ending is homophonous with that of the first person singular,
shown in (34).

(34) First person singular equivalents of the forms in (32)

holaxti Ruth 1:21 ‘walk’
jolaoti Gen. 21:7 ‘bear’
ligqatti (unattested) ‘glean’
jonaqti (unattested) ‘suck’
niopasti (unattested) ‘be taken’

However, the argument that the forms in (31)-(32) stand in
a base-truncation correspondence relationship with the forms
in (33)-(34) derives solely from the desire to explain the pres-
ence of consonant clusters in these forms. There is otherwise no
independent evidence that these forms need to be in especially
close correspondence with each other, nor that truncation is
employed in TH inflectional morphology. Truncation usually
has the nature of a hypocoristic (as the nickname Lar [leer]
truncated from Larry, discussed by Benua in chapter 2); it is
not clear that it is an advantage to morphological theory to
propose that one verb form can be derived from another by
truncation. A much simpler explanation would be that the
ending of the second person singular feminine perfective is [-t],
and its status is entirely parallel to that of other endings like
[-ti] (first person singular perfective) and [-to] (second person
singular masculine perfective). Similarly, the input for a “trun-
cated” jussive/imperfect consecutive form like [jifb] would be
simply /ja-{b/, not /ja-fbe-TRUNC/ as Benua proposes.

If, then, it is the case that the inputs of, say, [ligqatt] and
[jifb] are /liqqat-t/ and /ja-fb/, then it is clear that DEp-IO(V)
outranks *CC], in TH. Nouns like [qoft] and [nerd] are no
longer a problem either. If this is the case, then correspondence
relationships like /malk/ R [mélex] and /ji-rb/ R [jirev] need
to be rethought and a new motivation for the vowel epenthesis
found.

Bruening (1999) has argued that morphological classes in TH
make reference to prosodic templates, but that these templates
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are not inputs (as was generally held in pre-OT templatic mor-
phology theory) but are rather output conditions (consistent
with the output-based orientation of OT generally). Under this
analysis, the difference between segolate nouns and other nouns
is that segolate nouns have to meet a trochaic template, while
other nouns have to meet an iambic template. Bruening as-
sumes that the trochee of the template is a moraic trochee and
thus equally well achieved by (L L) or by (H). Both iambic and
trochaic templates are to be aligned at the left edge of the pro-
sodic word; this has the effect of allowing the suffixed forms of
segolate nouns to conform to the template, e.g. [(mal)(ki)] ‘my
king’ with a moraic trochee (mal) at the left edge. But Bruening
does not address nouns like [govére0] ‘mistress’ (Isa. 47:5)"
where there is no trochee at the left edge of the word.

If we modify Bruening’s suggestion and assume that the tro-
chaic template of TH is syllabic, not moraic, we can account
for the difference between [mélex] with epenthesis and [qoft]
and [nerd] without epenthesis. [qoft] and [nerd] belong to the
first declension, which ends in an iamb (H) or (L H). Iambs are
always moraic, as has been shown by Prince (1990), Kager
(1993), Hayes (1995), and Eisner (1997). [mélex], on the other
hand, belongs to the second declension, which is characterized
by a syllabic-trochaic template, i.e. a foot of the shape (o o).

In fact, it is not necessary to assume a lexically marked
iambic template. Rather, since the iambic pattern is the more
widespread in TH, we may assume that it is the pattern called
for by the purely phonological constraints of the language.
Therefore we can say that segolate nouns and nouns like
[govéreO] are marked in the lexicon with a diacritic requiring
them to end in a trochee, while other nouns have no lexical
marking and take the iambic pattern by default. I will indicate
the trochaic diacritic as “Tr.”

19 This word is not a segolate noun, but rather belongs to a class of feminine
nouns ending in /-t/ (surfacing as [€0]) that consistently have penulti-
mate stress.
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(35) Nouns with and without the trochaic diacritic

Input Output Gloss Citation
a. /malk/;, mélex ‘king’ Gen. 14:7
b. /gabert/;  govéred ‘mistress’ Isa. 47:5
c. /qoft/ qoft ‘truth’ Prov. 22:21
d. /dabar/ dovir ‘word’ Gen. 18:14
e. /rafabon/ rafovon ‘hunger’ Ps. 37:19

A constraint responsible for rightmost stress is STRESs-
RIGHT (36).

(36) STRESSRIGHT
Align-R(PWord, o)
The right edge of a prosodic word is aligned with the
right edge of a stressed syllable.

This constraint achieves the final stress seen in the forms in
(35)c—e. But for words belonging to a morphological class
marked as taking the trochaic template, the constraint TROCHEE
takes precedence.

(37) TROCHEE
Align-R(PWord,,, Trochee)
The right edge of a prosodic word associated with the
diacritic Tr is aligned with the right edge of a trochee.

TROCHEE outranks STRESSRIGHT (a case of Paninian ordering
since TROCHEE is more specific than STRESSRIGHT), as shown in
the tableaux in (38). This results in epenthesis in [mélex] and
[govéreO], both with the trochaic template, but not in [qoft]
with no lexically marked template.*

20 Bruening himself actually assumes phonological epenthesis (i.e. *CC], >
Dep-IO(V)), but then he does not address forms like [qoft].
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(38) Nouns with and without lexically specified templates
a. Trochaic diacritic: [mélex] ‘king’
/malk/;. | TROCHEE | STRESSRIGHT | DEP-IO(V) | *CC],
(malk) * *
= (mélex) *

b. Trochaic diacritic: [govére0] ‘mistress™
/gabert/;. | TROCHEE | STRESSRIGHT | DEP-IO(V) | *CC],
ga(vért) * 1 *
= ga(véred) *

c. No diacritic: [qoft] ‘truth’

/qoft/ | TROCHEE | STRESSRIGHT | DEP-IO(V) | *CC],
= (qoft) -

(qéfet) * *

(gafét) * !

Epenthesis in segolate and [-e0] nouns is thus driven not by
the desire to avoid final clusters, but rather by the lexically im-
posed requirement to have a (¢ o) trochee at the end of the word.

Verbs almost always follow the iambic pattern (abstracting
away from certain unstressed suffixes and endings), so that
[ligqatt] and [jifb] surface without epenthesis.

(839) Verb forms not marked with Tr diacritic
a. [ligqatt] ‘glean’ (2 sg. fem. perf.)

/ligqatt/ | STRESSRIGHT | DEP-IO(V) | *CC],

= (lig)(qéatt)
(lig)(qéte6) * 1
(lig)(qatée) !

%

21 The candidate (gavert) is excluded by the weight-to-stress principle (Prince
1990), according to which heavy syllables must be stressed. Although the
trochee imposed by the Tr diacritic is syllabic, not moraic, in TH, TH is
nevertheless a quantity-sensitive language since its predominant foot form
is the iamb.
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b. [jifb] ‘take captive’ (jussive)

/jifb/

STRESSRIGHT

DEP-IO(V)

f:CC]U

= (jifb)

(ifev)

(jofév)

Under this analysis, the motivation for epenthesis is not pho-
nological (breaking up a consonant cluster) but morphological:
epenthetic vowels are inserted only into words that are required

to end in a syllabic trochee and thus in an unstressed syllable.

Faithfulness to the prosodic template may perhaps be over-
ridden by phonotactic considerations. Consider the jussive/
imperfect consecutive forms of various lamed-he verbs: the
forms in (40)a—f are repeated from (31) and the forms in (40)g—q

from (18).

(40) Jussive/imperfect consecutive forms of lamed-he verbs

waj-j{fb
waj-jift
waj-jé(t
waj-jévk
jest
waj-jajq
waj-jivez
waj-jiven
jiyel
waj-jéyel
jixel
wat-témer

. waj-jifen
waj-jéfer
waj-jifa¥
waj-jébas
jirev

OBV OBRBTFETIFR MO AL T

Num. 21:1
Job 31:27
Gen. 9:21
Gen. 27:38
Prov. 7:25
Gen. 29:10
Gen. 25:34
Gen. 2:22
Job 20:28

2 Kings 17:6

Job 33:21
Ezek. 5:6
Exod. 2:12
Ps. 105:24
Gen. 4:4

2 Chron. 33:9

Gen. 1:22

‘take captive’
‘be simple’
‘drink’

‘weep’

‘turn aside’
‘give water to’
‘despise’
‘build’
‘remove’
‘exile’

‘be consumed’
‘rebel’

‘turn’

‘make fruitful’
‘look’

‘cause to stray’
‘multiply’
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The forms in (40)a—f all end in a cluster with falling sonority;
furthermore they all have final stress and thus conform to basic
TH stress pattern. The forms in (40)g-p would all end in a
cluster with level or rising sonority (assuming a fairly non-
controversial view of the sonority scale, such as that given in
Blevins 1995) if the epenthetic vowel were not present; they all
have penultimate stress and thus conform to the trochaic tem-
plate, but because level and rising sonority clusters are pro-
hibited in word-final position in TH it is unclear whether these
words are trochaic for phonotactic reasons or because they are
conforming to a lexically specified trochaic template. But the
form [ji-rev] in (40)q is clearly lexically marked for the tro-
chaic template since the alternative without the epenthetic
vowel, *[ji-rb], is phonotactically permitted as it ends in a
cluster with falling sonority. Thus we may conclude that some
jussive/imperfect consecutive forms of lamed-he verbs are
marked for the iambic template and others for the trochaic
template, but for many it is ambiguous to which they belong.

2.6.2 Epenthesis and ?-deletion

Turning next to the supposed opacity between epenthesis and
?-deletion in TH, we find that the derivational analysis, under
which epenthesis precedes (and is counterbled by) ?-deletion,
predicts that all cases of underlying word-final /C2/ surface as
[Ce], as we saw above in (21). However, this is not the case.
There are nouns like [het] ‘sin’ ((19)b) and [gaj] ‘valley’ ((19)c)
and verb forms like [waj-jar] ‘see (imperfect consecutive)’
((19)d) where [?] is deleted without epenthesis before it. Recall
from (28) that /C2/ R [C] is the predicted, transparent rela-
tion. In fact, the only place where the correspondence relation-
ship /C?/ R [Ce] holds is in segolate nouns (e.g. [défe] ‘grass’)
and in the jussives and imperfect consecutives of lamed-he verbs
whose second consonant is [?], e.g. [jé-0¢] ‘fly swiftly (imper-
fect consecutive)’ (root d?h). As we saw in the previous section,
segolate nouns and “truncated” forms of some lamed-he verbs
are lexically marked with the diacritic Tr, requiring them to
have a syllabic trochee (¢ o) at their right edge. The forms
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without final [¢] do not have this diacritic. The purpose of the
epenthesis is thus not to break up the /C2/ cluster but to pro-
vide an unstressed final syllable so that the (¢ o) template can
be met, as Bruening (1999) argued. The constraint hierarchy is
shown in the tableaux in (41), on the basis of first declension
(no diacritic) [het] ‘sin’ and second declension (trochaic dia-
critic) [défe] ‘grass’.

(41) Treatment of final C? clusters
a. First declension (no template) [het] ‘sin’

/het?/ ""'?]OETROCHEEESTRESSRIGHT Ihg?é)lg%{)/) *CC],

(het?)| * ! : 5 *
= (het) ! :

(hété) *

(héts) * | * *

b. Second declension (trochaic template) [défe] ‘grass’

o | MAX- | DEP- |,

/daf?/5.|*?],: TROCHEE | STRESSRIGHT 10(C)  I0(V) *CCl,

(daj?) * | * l *

(daj) * | o

= (défe) * * %*

The same tableaux would hold for /waC-jar?/ R [waj-jar] ‘see
(imperfect consecutive, no diacritic)’ and /waC-jed?/;, R [waj-
jéoe] ‘fly swiftly (imperfect consecutive, trochaic diacritic)’.

2.6.3 Spirantization after consonants

Opacity between syncope and spirantization is illustrated by
the relationship /malake/ R [malxe] ‘kings (construct)’ (Gen.
17:16). Here, the fricative [x] surfaces even though a conso-
nant precedes on the surface. This looks like a gratuitous
violation of IDENT-IO(cont); the transparent candidate would be
*[malke]. The constraint LAPSE prohibits a sequence of two
unstressed light syllables in a row.
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(42) Transparent candidate *[malke] wins instead of [malxe]
‘kings (construct)’

/malake/

LAPSE | *V"STOP

IDENT-IO(cont)

MAX-IO(V)

moalake

molaxe

L *
L
:
T
* 0
.

® malke

malxe

This overapplication of spirantization is found in only a few
morphological contexts in TH.?* First, it is found in imperative
verb forms in the second person singular feminine, the second
person plural masculine, and the second person singular mas-
culine when this is augmented by the emphatic suffix [-0].
Examples are shown in (43), where overapplication of spiranti-
zation is indicated by boldface.*

(43) Overapplication of spirantization in imperatives
a. Second person feminine singular

fixvi ‘lie down!” 2 Sam. 13:11
(ifxi ‘pour out!”” Lam. 2:19
molxi  ‘rule!’ Judg. 9:10
b. Second person masculine plural
kiova  ‘write!’ Deut. 31:19
wo-Tivoli ‘and serve!” Exod. 10:11
mofxi ‘draw!’ Ezek. 32:20
horvh  ‘be wasted!” Jer. 2:12

c. Second person masculine singular + emphatic suffix

[-0]

€azVv-)

fixv-5
ferx-3

‘leave!’
‘lie down!’

Jer. 49:11
Gen. 39:7

‘set in array!’ Job 33:5

22 It is also found in a few foreign (Persian) names, such as [harvono],
[biyOo], [?avayOo] in Esther 1:10.
23 There are occasional exceptions such as [?ispi] ‘gather! (2 f. sg.)’ (Jer.
10:17) beside expected [?isfu] ‘gather! (2 m. pl.)’ (Ps. 50:5).
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In nouns, overapplication of spirantization is found in the
plural construct, including forms with a possessive suffix.
Examples are shown in (44).*

(44) Overapplication of spirantization in plural construct forms
a. Unsuffixed forms

biyde ‘garments’ Gen. 27:15
zanvo0 ‘tails’ Isa. 7:4

hasde ‘mercies’ Isa. 55:3
horvoo ‘ruins’ Isa. 5:17

jiqve ‘vats’ Zech. 14:10
jied00o ‘pins’ Exod. 27:19
kanfe ‘wings’ Exod. 19:4
kanfo0 ‘wings’ Deut. 22:12
kiofoo ‘shoulders’ Exod. 28:12
Tigve ‘heels’ Song of Sol. 1:8

b. Forms with possessive suffix
biydo6-éxo ‘your (m. sg.) garments’ Ps. 45:19

horvo6-4jix ‘your (f. sg.) ruins’ Isa. 49:19
kanfe-hém  ‘their (m.) wings’ 1 Kings 6:27
kanfe-hén  ‘their (f.) wings’ Ezek. 17:3

The third context where overapplication of spirantization is
consistently found is with the accusative/possessive suffixes
[-x3] ‘you/your (m. sg.)’, [-xém] ‘you/your (m. pl.)’ and [-xén]
‘vou/your (f. pl.)’, which always begin with the fricative [x],
regardless of whether a vowel or a consonant precedes.

24 Here too there are occasional exceptions such as [?ospe] ‘gatherings’
(Mic. 7:1), [herpo6] ‘reproaches’ (Ps. 69:10), [tarpe] ‘preys’ (Ezek. 17:9),
[kaspe-hem] ‘their (m.) silver coins’ (Gen. 42:25), [niske-xem] ‘your (m.
pl.) drink offerings’ (Num. 29:39), [simde] ‘pairs’ (Isa. 5:10), [rifpe]
‘flames’ (Song of Sol. 8:6, beside expected [riffe] at Ps. 76:4). Since spi-
rantization (or lack of it) is indicated by the vowel pointing, which was
not devised until several centuries after Hebrew had stopped being used
as a spoken language, it is impossible to know to what extent exceptions
such as these were genuinely present in the living language.
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Examples of these suffixes occurring after a consonant are shown
in (45).

(45) Accusative/possessive suffixes beginning with [x] even
after a consonant
a. 2nd person masculine singular

2ax01-x5 ‘your eating’ Gen. 2:17
bin-x3 ‘your son’ Gen. 22:2
u-verax-xJ ‘and he will bless you’ Deut. 7:13
gozal-x3 ‘your Redeemer’ Isa. 48:17
hibbala6-xo ‘she bore you’ Song of Sol. 8:5
wo-2e7€e$-x5 ‘and I make you become’ Gen. 12:2
fim-x5 ‘your name’ Gen. 17:5

b. 2nd person masculine plural

?admab-xém  ‘your ground’ Gen. 47:23
?axol-xém ‘your eating’ Gen. 3:5
?2e0-xém ‘you (acc.)’ Gen. 47:23
bi-vSar-xém  ‘in your flesh’ Gen. 17:13
dim-xém ‘your blood’ Gen. 9:5
ba-jed-xém ‘into your hand’ Gen. 9:2
mifmar-xém  ‘your ward’ Gen. 42:19
Torlab-xém ‘your foreskin’ Gen. 17:11

c. 2nd person feminine plural
la-qadmab-xén ‘to your former state’ Ezek. 16:55

Finally, overapplication of spirantization is found when one
of the proclitics [ba] ‘in’, [wa] ‘and’, [ka] ‘like, according to’,
[Ia] ‘to’ is attached to a word beginning [C,3C,-]. The result is
[biC,C,-], [uC,C,-], [kiC,C,-], [liC,C,-] with spirantization of
both C,; (normal application) and C, (overapplication), assum-
ing either belongs to the set of consonants exhibiting stop/
fricative alternations (those enclosed in boxes in (11)).

(46) Overapplication of spirantization after proclitics
a. fayoyd ‘error’ Num. 15:25
bi-[yoy5 ‘in error’ Lev. 4:2
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b. govél ‘a border’ Gen. 10:19
u-yvol ‘and a border’ Num. 34:6

c. lavov-6 ‘his heart’ Deut. 2:30
ki-lvov-6 ‘according to his heart’ 1 Sam.
13:14

d. bobulad ‘a virgin (construct)’ Deut. 22:19
li-vOulad ‘to a virgin (construct)’ Lam. 1:15

All of these cases of overapplication of spirantization can be
attributed to paradigm uniformity effects (Kenstowicz 1996,
1997, Buckley 1999, Steriade 2000, Downing, Hall, and Raffel-
siefen 2005).

Consider first the cases in (43). The imperative forms listed
there are the only ones in the entire verbal paradigm where the
third consonant of the verbal root follows a consonant. In all
other forms, the third consonant follows a vowel and thus
undergoes spirantization regularly. The spirantization in the
imperative forms can thus be considered analogical, occurring
in order to reduce variation within the paradigm. The first and
second consonants of the root do alternate between stops and
fricatives (provided they belong to the class of consonants
allowing this alternation), but the third consonant is invariably
spirantized. The paradigm of the qal binyan of the root ktb
‘write’ is given in (47); note that [k] and [6] alternate with [x]
and [t] in the imperfective, but [v] is invariant across all forms.*

25 Rappaport (1984) and Idsardi (1998, 41) posit an underlying stem /katob/
for the imperfective and argue that in a form like /ja-katob/ — [jixtov]
the medial vowel is deleted before spirantization applies. This would then
contradict Malone’s claim (1993, 64-66) that spirantization is a persistent
rule applying whenever its structural description is met. But in fact there
is no evidence to support the assumption of /katob/; the imperfective root
is best assumed to be underlyingly /ktob/.
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(47) Qal binyan of ktb ‘write’

Perfective  Imperative Imperfective

1 sg. kobBavti 2exXtov
2 m. sg. koBavto kaBo6v/kibv) tixtov

2 f. sg. koBavt kiovi tixtovi
3 m. sg. kobav jixtév

3 f. sg. koBav3 tixtov

1 pl. koBavnu nixtov
2 m. pl. kobavtém  kibva tixtovi
2 f. pl. kobavtén koB6vnd tixtovnd
3 m. pl. koBavu jixtova
3 f. pL ” tixtévno

Infinitive construct kabdov
Infinitive absolute ko0dv

Active participle = ko6év
Passive participle kobav

There are many proposals for analyzing paradigm uniformity
effects in OT (see references mentioned above), and this is not
the place to discuss the merits and liabilities of each. Suffice it
to say the reason the boldfaced sounds in (47) are fricatives
rather than stops is not because of an underlying vowel before
them which causes spirantization before disappearing, but
rather because of the desire to reduce intraparadigm variation
and allow the third consonant of the root to surface in a uni-
form manner. The stop/fricative alternations of the first and
second consonants are widespread and systematic within the
paradigm and therefore tolerated.

The fact that nouns in the construct plural show spirantiza-
tion of the final consonant after another consonant, as shown
in (44), can also be attributed to paradigm uniformity. Con-
sider the paradigms of an iambic noun such as [zondv] ‘tail’
and a trochaic (i.e. segolate) noun such as [mélex] ‘king’. As
shown in (48), the iambic noun has a vowel before the root-
final consonant in all forms of the singular as well as in the
plural absolute, so that a fricative is phonologically predicted
here. It is only in the construct plural that the root-final
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consonant follows another consonant; phonologically a stop
would be expected, but in fact a fricative occurs.

(48) Paradigm of [zondv] ‘tail’ (first declension)
Singular Plural

Absolute ZONJVv Zandvoo

Construct Zonav zanvoo

Construct suffixed zonov-6 zanvo0-ehém

In segolate nouns, there is a stop/fricative alternation in the
singular, but none in the plural, as shown in (49).

(49) Paradigm of [mélex] ‘king’ (second declension, i.e.

segolate)
Singular Plural
Absolute mélex maloxim
Construct melex malxe

Construct suffixed malk-6 malxe-hém

The fact that the segolate paradigm contains both stop and
fricative allophones led Benua (1998) to argue that overappli-
cation of spirantization in plural construct forms cannot be
attributed to output-output faithfulness.? I disagree and would
argue that in both (48) and (49), the spirantization of the root-
final consonant in the construct plural may be analyzed as
analogical to the absolute plural, where the spirantization is
phonological. In the case of first-declension nouns like [zon3dv],
the singular may be exerting analogical influence as well. Sego-
late nouns generally tolerate the stop/fricative alternation in
the singular, but there are a few nouns like [béyed] ‘garment’
that consistently retain the fricative even in singular suffixed
forms: [biyd-i] ‘my garment’ (Ezra 9:3), [biyd-6] ‘his garment’
(Gen 39:12); another example is [jigv-éxo] ‘your (m. sg.) wine
vat’ (Deut. 15:14). These cases show that the paradigmatic

26 Instead, she outlines a possible sympathy theory analysis.
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pressure for a consistently spirantized root-final consonant has
begun to spread to the segolate construct singular as well.

As for the suffixes in (45), they may be analyzed as obeying
a high-ranking paradigm uniformity constraint requiring them
to surface with [x]. Another option would be to posit /x/ rather
than /k/ in the input, but this analysis comes into conflict with
richness of the base. In an alternation like [zoxar] ‘he remem-
bered’ (Gen. 40:23)/[jizkér] ‘he will remember’ (Hosea 8:13),
richness of the base predicts that the correct allophones will
surface even if they are not present on the surface, i.e. even the
input /zakar/ should surface as [zoxar], and even the input
/jizxor/ should surface as [jizkér]. So if the constraint ranking
is such that the optimal output of /jizxor/ is [jizkor], then the
optimal output of /binxd/ ‘your son’ should likewise be *[bink3],
not [binx3]. Therefore it is preferable to assume a constraint
unique to these three possessive suffixes requiring them to
surface with [x], rather than attempting a purely phonological
analysis of the facts of (45).

Finally, the data in (46) are also best explained as the result
of paradigm uniformity. The forms [{ayoy3], [govdl], [lavovd],
and [baBulab] have a phonologically expected spirant as their
second consonant; this spirant remains in the forms [bi-{yoy3],
[u-yvél], [ki-lvové], [li-vOulaB] with a proclitic. If a stop were
to occur in the forms with the proclitics, the relationship
between the basic form and the extended form would be made
less transparent, damaging recoverability. The one exception to
the generalization that words beginning [C,aC,-] retain the
spirantization of C, when a proclitic precedes is when the pro-
clitic [I9] attaches to an infinitive like [kaB6v] ‘write’. In this
case, the result is not *[lix06v] but rather [lixtév] ‘to write’
(Josh. 18:8) with a stop. With other proclitics, infinitives behave
normally, e.g. [bix0O6v] ‘in writing’ (Ps. 87:6). Idsardi (1998),
arguing against an output-output correspondence analysis,
accounts for this difference by analyzing [13] as being [ + cyclic]
and [ba] as [ —cyclic] and arguing that [ + cyclic] forms behave
in such a way as to delete vowels by syncope before spirantiza-
tion has a chance to apply, where as [ —cyclic] forms trigger
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syncope only after spirantization has already applied. Simi-
larly, McCarthy (2003, 35) argues that [la] and [ba] assign
different OO correspondence relations. But forms like
[li-vOulab] beside [bi-fyoy3] prove that the difference is not
between [Ia] and [ba], but rather between [lo] + noun and
[1a] + infinitive.?” Gesenius (1910, 123-24, 348-51) has argued
that [1a] + infinitive is a distinct grammatical form (he calls it
“a kind of gerund”); if this is so, then a gerund like [lixt6v] is
sufficiently removed from the infinitive [kaB6v] that the [t/0]
alternation is accepted between them, whereas [bi-x06v], being
simply a proclitic + infinitive and not a distinct grammatical
form, requires a greater degree of faithfulness to [koB6v]. This
suggests that output-output faithfulness may in some cases
depend on some sort of semantic proximity, a question that
will have to be left for future research.

2.7 Conclusions

In this chapter I have argued that the various alleged opaque
relationships of TH do not refute OT, nor do they require any
additional mechanism like sympathy theory. My analysis sup-
ports the hypothesis of Sanders (2003) that there is no instance
of opacity in a purely phonological relationship (i.e. one that is
free of morphological influence). All of the apparently opaque
relationships in TH are influenced heavily by the morphology,
in particular by the presence of trochaic templates for some
words, including the declension class of segolate nouns. It is
conformity to the trochaic template that causes the apparently
unmotivated final epenthetic vowel discussed in §2.3. The
overapplication of spirantization discussed in §2.4 is due to

27 Prince (1975, 104-7) argues that there are two different lexemes here: a
preposition /la#/ and an infinitive marker /la+ /. The idea that boundary
markers can be present in input forms is no longer widely held by theo-
retical phonologists. Coetzee (2002) assumes the underlying distinction is
between the preposition /1/ and the infinitive marker /la/. In both cases
there are only theory-internal reasons for assuming different underlying
forms/inputs; there is no independent evidence to suggest the two are
underlyingly distinct.
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paradigm uniformity considerations. The results discussed in
this chapter point again to the importance of language-specific
morphological constraints and the limitation of phonological
constraints to those alternations that can be analyzed as the
interaction of markedness and faithfulness alone. These conclu-
sions will be confirmed by the next chapter, where cases of
multiple inputs (allomorphy) are discussed.



Chapter 3
Allomorphy

3.1 Introduction to allomorphy

In the previous chapters we have seen that phonemic alterna-
tions are not always triggered by phonotactic considerations
(in OT terms, by markedness constraints), and that those alter-
nations that are not so triggered, e.g. the apparent instances of
opacity in Tiberian Hebrew discussed in chapter 2, are best
analyzed in terms of language-specific morphological con-
straints.! In this chapter we examine the usefulness of allowing
morphemes to have multiple inputs, known as allomorphs,
whose distribution can be determined by means of either pho-
nological markedness constraints or language-specific morpho-
syntactic constraints.

Recent work on certain kinds of nonautomatic alternation
within OT has examined the possibility of analyses based on
allomorphs; see in particular Kager (1996; 1999, 413-20; forth-
coming), Mascaré (1996a, 1996b), Burzio (1996, 1997, 1998,
2000, 2002b), Dolbey (1997), Perlmutter (1998), Tranel (1998),
Rubach and Booij (2001), Bonet (2004), and Yip (2004). In
such analyses, it is argued that the input of a morphologically
complex form may contain more than one allomorph of any
given affix or stem, and that phonological markedness con-
straints decide which of the various allomorphs is optimal in a
particular instance. It is important to make clear what is meant

Early versions of portions of this chapter appeared as Green (2004a) and
Green (2006). Portions were presented at the Fourth Celtic Linguistics
Conference, Cambridge, September 2003, at the 11th International Mor-
phology Meeting, Vienna, February 2004, and at the Workshop on Word
Domains, Leipzig, April 2004.

54
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by “allomorph” here: if a morpheme has two or more allomorphs
under the definition assumed in this chapter, then there are
two or more distinct input forms associated with the semantic
and syntactic properties of that morpheme. I do not use the
term “allomorph” to mean the different outputs corresponding
to a single input, e.g. the English plural ending /z/ which may
surface as [z], [s], or [oz] depending on the phonological
properties of the preceding sound.

Ideally, the selection of the allomorphs should be the work of
the markedness constraints, picking allomorphs that are the
least marked in their various contexts. As Rubach and Booij
(2001) put it in the abstract to their analysis of Polish sibilant
alternations, “While, as a result of diachronic changes, the
[phonological shapes of the] allomorphs are arbitrary, their
distribution is not. It follows from the interaction of universal
phonological and morphological constraints, and from the
considerations of segment markedness.” When the markedness
constraints in question are ranked below input-output faithful-
ness constraints, they cannot force an output to be unfaithful to
its input; they can only force the selection of the locally less
marked allomorph when both are available. Where only one
input is available, the output is faithful, even at the expense of
a markedness violation. Thus allomorph selection is a type of
“emergence of the unmarked” (McCarthy and Prince 1994,
1999, Mascar6é 1996b, McCarthy 2002, 129-38). In this chap-
ter we shall see one example (Welsh vowel alternations) where
the allomorph selection is analyzed as following from the inter-
action of markedness and faithfulness constraints. But in the
second example discussed, Celtic initial consonant mutations, it
is shown that the allomorph selection is determined not by
phonological markedness constraints, but rather by morpho-
logical constraints in a manner parallel to the selection of case-
marked forms. Nevertheless, as we shall see, even this morpho-
logically determined allomorph selection can be overridden by
the requirements of phonological markedness constraints.

The organization of the chapter is as follows. In §3.2 I pre-
sent a case of phonologically conditioned allomorphy in Welsh,
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and in 83.3 I argue that the initial consonant mutations of the
Celtic languages are cases of morphosyntactically conditioned
allomorphy. In §3.4 I examine two cases in which the selection
of the mutation allomorph is overridden by phonotactic con-
siderations. In §3.5 I defend the morphological analysis against
possible objections, and §3.6 concludes the chapter.

3.2 Phonologically conditioned allomorphy: Welsh vowel
alternations

Welsh is characterized by a number of paradigms in which a
high vowel in a final syllable alternates with schwa in a non-
final syllable. Some examples (taken from Thorne 1993, 88-89)
are shown in (1). The pronunciations given are typical of North
Wales dialects, but the generalizations hold for South Wales
dialects as well.?

(1) Vowel alternations
a. [u~a] (also [uC,u~aCya])

burd/bdrda ‘table’/pl.
ku:y/kdyod ‘boat’/pl.
fru:d/frddja ‘stream’/pl.
tu:v/tdvi ‘growth’/‘grow’ v.n.
trum/trdmay ‘heavy’/compar.
kimul/kam3dla ‘cloud’/pl.

A number of word pairs illustrated here exhibit a vowel-length alterna-
tion. This is not relevant to the discussion at hand. Vowel length in Welsh
is largely predictable, as shown by Awbery (1984). In northern dialects,
vowels are long in stressed final syllables that are either open or closed by
a voiced stop or by a fricative other than [1]. Vowels are short in unstressed
syllables, in nonfinal syllables, and in stressed final syllables closed by a
voiceless stop, a noncoronal nasal, or [{] (with some exceptions in the
case of foreign words like [ta:p] ‘a tape’, [ko:t] ‘a coat’, [d30:k], [ge:m] ‘a
game’). In stressed final syllables closed by a coronal sonorant long and
short vowels can contrast, e.g. [sgi:l] ‘behind’ vs. [sgil] ‘skill’, [te:n] ‘liter-
ature’ vs. [fen] ‘curtain’, [gwa:r] ‘civilized’ vs. [gwar] ‘nape of the neck’
(Thorne 1993, 12).
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kiimud/kem3da ‘commot®/pl.
kapurd/kapdrda ‘cupboard’/pl.
mudul/mad3la ‘haycock’/pl.
kiarkud/karkdda ‘crouching’/pl.

b. [i~3]
{i:s/¥8s0i0 ‘court/pl.’
di:n/d3njon ‘man/pl.’
moédrib/modrdbed ‘aunt/pl.’
gwin/gwani ‘white/whiteness’
ddyrin/doyrdna ‘frighten’ (v.n.)/(1sg.)
gélig/getdgen ‘pear trees/sg.’

Both of the alternations in (1) are found in numerous sets of
words, but there are exceptions. Some words with [u] or [i] in
the final syllable do not change it in a nonfinal syllable, as
shown in (2).

(2) Words with no alternation
a. Words with invariant [u]

sus/susis ‘kiss’/ pl.
gru:p/grapja ‘group’/pl.
urf/arbiv ‘to/to me’

b. Words with invariant [i]
gairjadir/gairjadiron ‘dictionary’/pl.
dsdlim/asdlimod ‘bat’/pl.
hapis/hapisay ‘happy’/compar.
{i:s/Hsen ‘blueberries/sg.’

A few foreign (English) words have nonalternating [2], as shown
in (3). Native lexical words, however, never have [3] in a final
syllable.

3 A commot is an early Welsh administrative region.
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(3) Nonalternating [9] in foreign words
a. nors/ndrsis ‘nurse/pl.’
b. kot/kdtja ‘cut/pl.’

The facts of (1) and (2) lead Thomas (1984) (cf. also Wil-
liams 1983a) to posit four underlying high vowel phonemes for
Welsh: /i/, /y/, /wi/ and /u/. /i/ always surfaces as [i] and is
therefore of no further interest. /y/ surfaces as [9] in nonfinal
syllables and as [i] in final syllables. /u1/ always surfaces as [i]
(to which it is featurally identical as [ +high, + back, —round]).
And /u/ surfaces as [9] in nonfinal syllables before a morpheme
boundary and as [u] elsewhere. His analysis is summed up
in (4).

(4) Thomas’s (1984) analysis of high vowel phonemes in Welsh
a. [+high, —round] remains unchanged
i.e. /i/ — [i] and /w/ — [i]

b. [+high, +round] — [ —high, —rnd, +back] /_C, + C, V
i.e. /y, u/ — [9] in a nonfinal syllable before a morpheme boundary

c¢. [+high, +round, —back] — [—high, —rnd, +back] / _C, V
i.e. /y/ — [3] in nonfinal syllable of a monomorphemic form

d. [+high, +round, —back] — [+high, —rnd, +back] / _C, #
i.e. /y/ — [i] in final syllable

Thomas justifies the distinction between rules (4)b and (4)c
on the basis of monomorphemic forms such as /mynyd/ —
[m3nid] ‘mountain’ and /kumul/ — [kamul] ‘cloud’, where
only /y/ lowers to [3], versus polymorphemic forms such as
/dyn+jon/ — [ddnjon] ‘people’ and /burd+a/ — [bdrda]
‘tables’, where both /y/ and /u/ lower to [2]. Thomas further
proposes that all nonalternating instances of nonfinal [a] (e.g.
[kdvar0/kovarfjad] ‘bark’/‘barking’) are derived from underly-
ing /y/.
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Thomas’s analysis more or less reflects the facts of Welsh
historical phonology,* but as a synchronic analysis it is unsatis-
fying because it requires the absolute neutralization of two
phonemes in final syllables, including the very common mono-
syllables. It also requires the postulation of a phoneme /y/ that
never surfaces as such in Welsh, which has no front rounded
vowels. Furthermore, it does not account for the polymorphe-
mic nonalternating [u] cases of (2)a, which Thomas assumes
are lexically marked as exceptional.

3.2.1 The [i~3] alternation

The obvious problem with any phonological analysis of the
Welsh data that allows inputs (or, in derivational terms, Under-
lying Representations) to have only one unvarying form is the
fact that while some words exhibit an [i~23] alternation, other
words do not. Thomas’s (1984) analysis was, as discussed above,
to suggest that surface homophones like [$i:s] ‘court’ and [4i:s]
‘blueberries’ have distinct URs, namely /dys/ and /tws/ respec-
tively. Another conceivable approach would be to suggest that
certain lexemes, such as [}i:s] ‘blueberries’, are marked as being
exempt from the rule lowering /i/ to /o/ in nonfinal syllables.®
But the first suggestion is highly abstract, implausibly expect-
ing learners to posit a phoneme /y/ that they have never heard
(since Welsh has no front rounded vowels), and the second
suggestion is no solution at all, but merely a formalization of
the problem that some words do not undergo a phonological
process that other words do.

Under an OT allomorphy analysis, we abandon the idea that
every lexical item has exactly one input form. Rather, some
lexical items can have more than one input form, and the
constraint hierarchy decides which form surfaces in which

Historically, Thomas’s /y/ (orthographic (y)) was [i] and his /w/ (ortho-
graphic (u)) was [y] or [#].

To my knowledge no such analysis of the Welsh data has ever been pub-
lished, but it is fully consistent with Chomsky and Halle’s treatment of
lexical exceptions (1968). Thomas argues against such an analysis on the
basis of the large number of words with nonalternating [#].
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environment. For example, [fi:s] ‘court’, which exhibits the
alternation in [ti:s] (singular) / [$3s0id] (plural), would have
the allomorphs /tis/ and /4as/ in its input, while [$i:s] ‘blueber-
ries’, which exhibits no alternation in [di:s] (plural) / [{isen]
(singular), would have only the allomorph /tis/. The only work
that remains to be done is to discover what constraints interact
to determine the distribution of the allomorphs in the forms
with the alternation.

The typical scenario in phonologically determined allomor-
phy is that when two sounds alternate, one of them is less
marked in an absolute, context-free sense, but the other is less
marked in a specific environment. This is the case, for example,
with Rubach and Booij’s (2001) analysis of sibilants in Polish,
where [{] and [¢] alternate. Independent of context, [{] is
argued to be less marked than [¢], reflected in the constraint
hierarchy by the ranking *¢ > *{, which is part of a univer-
sally ranked fixed subhierarchy on markedness (cf. McCarthy
2002, 20-22, 117-19.). On the other hand, in the environment
before the high front vowel [i], [¢] (which is [ —back]) is less
marked than [[] (which is velarized in Polish and therefore
[ +back]). We may express the preference for [ —back] conso-
nants before [i] by the constraint CORPAL, “Coronal consonants
must be prepalatal before front vowels” (Rubach and Booij
2001, 43). When the input contains both [{] and [¢] allomorphs,
CorPAL selects [¢] before [i], while the fixed subhierarchy *¢
> *( selects [[] in other environments, as shown by the tab-
leaux in (5)a-b.

(5) Polish [{/¢] alternation
a. gwoe-if ‘you (sg.) voice’: Rubach and Booij (2001)
{gwog, gwo(}; if | CORPAL | *¢ | *{
= gWOoGi| |
gwolif| *! *x
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b. gwof-0 ‘they voice’
{gwog, gwo(}; 6| CORPAL| *¢ | *f
gWog0 * 1
= gwo[0

%

For Welsh, then, we need to determine firstly which of the
two vowels is less marked in an absolute, context-free sense,
and secondly the universal constraints that determine the cir-
cumstances under which the more marked vowel is to be pre-
ferred.

According to the statistics of Maddieson (1984), [a] is cross-
linguistically more common than [i]; moreover, the presence of
[i] in a language’s vowel inventory often implies the presence
of [a]. These facts suggest that [i] is a more marked sound than
[2], which implies a universal constraint ranking *i > *3. But
since the less marked [3] does not appear in the final syllable
among words that exhibit the alternation, there must be some
markedness constraint that bans [o] from final syllables in
Welsh.

In many languages, e.g. English, Irish, German, and Dutch,
schwa is banned from stressed syllables. This fact was formal-
ized by Cohn and McCarthy (1998) for Indonesian as the con-
straint NON-HEAD(?), which says that schwa may not appear as
the head of a foot (i.e. a stressed syllable); in an analysis of
Burmese, where schwa may not appear in a syllable with tone,
Green (2005) proposes the constraint HEADEDPLACE, which says
that the head mora of a foot must dominate place features.
Schwa is generally considered to be placeless and therefore if it
is found in the head mora of a foot, HEADEDPLACE is violated.
However, these constraints are unfortunately not immediately
useful for Welsh, since schwa is banned from final syllables,
regardless of whether they are stressed or not. Stress in Welsh
usually falls on the penultimate syllable of a polysyllabic word,
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so it is primarily monosyllables in which the final syllable is
stressed.®

Nevertheless, as Williams (1983b) has shown, the (unstressed)
final syllable of a polysyllabic Welsh word is acoustically and
auditorily more prominent than the (stressed) penultimate
syllable, in that it has higher pitch and longer duration than
the penultimate (see also Bosch 1996). Therefore we may
recast Cohn and McCarthy’s prosodically based constraint
NoON-HEAD(9) as an acoustically based constraint NONPROM(3)
that says schwa may not appear in a prominent syllable. The
examples of (1)b are repeated as (6) for convenience, but with
prominence as well as stress marked. Stress is marked by the
acute accent (") over the vowel the stressed syllable, while
prominence is marked by underlining the prominent syllable.

(6) Welsh [i/3] alternation

i:5/4350i0 ‘court/pl.’
di:n/d3dnjon ‘man/pl.’
modrib/modrdbed ‘aunt/pl.’

gwin/gwani ‘white/whiteness’
ddyrin/doyrdna ‘frighten’ (v.n.)/(1sg.)
gélig/geldgen ‘pear trees/sg.’

To recapitulate, [9] is less marked than [i] context-
independently, because of the fixed subhierarchy *i > *3, but
[9] is more marked in prominent syllables, because of
NoNProM(3). An additional constraint that needs to be con-
sidered is the faithfulness constraint IDENT-IO[high]. This con-
straint is violated when /i/ corresponds to [9] in words with
only one input allomorph. This ensures that only words with
more than one input allomorph will show an alternation. At
the moment, the ranking between NONPROM(2) and IDENT-
I0[high] cannot be determined, but they both must outrank *i;
this indeterminate ranking is shown in the tableau by a broken
line. The tableaux for [ii:s] ‘court’ and [#3s0id] ‘courts’ are

There are some polysyllabic words that exceptionally have final stress,
such as [omldin] ‘onwards’ and [komrdaig] ‘Welsh (language)’.
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shown in (7); those for [ii:s] ‘blueberries’ and [disen] ‘a blue-
berry’ in (8).

(7) [di:s] ‘court’ and [4#3s0id] ‘courts’
{tis, fos} NONPROM(a)EIDENT-IO[high] *1 79
= §i:s :

%

13:s *

{dis, $os} -0id | NONPROM(3) | IDENT-IO[high] | *i | *a
{5010 *

= {5501

(8) [d:s] ‘blueberries’ and [disen] ‘a blueberry’
{dis} NONPROM(a)EIDENT-IO[high] *31%9

ié ‘S * ! * *

*

%

{3is} -en| NoNPROM(3) | IDENT-IO[high] | *i| *a
= disen f
{3sen *

*

In the next section, we will examine words with [u] in the
final syllable to see if they can be analyzed without the use of
allomorphs, or if here too the facts require an analysis using
multiple inputs.

3.2.2 The [u~9] alternation

As we saw above in (1)a, most words with [u] in the final syl-
lable show an alternation with [o9] when the vowel in question
is in a nonfinal syllable. Assuming such forms have but a single
input, the alternation may be analyzed by assuming a con-
straint *u (“Instances of the vowel [u] are penalized”), ranked
between NONPROM(3) and IDENT-IO[high] (thus, by transitivity,
proving the ranking between them). The tableaux for [bird]
‘table’ and [b3rda] ‘tables’ are shown in (9). All candidates
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considered in the following tableaux obey the typical Welsh
prosodic pattern of penultimate stress and ultimate promi-
nence; monosyllables are of course both stressed and promi-
nent.

(9) The [u/a] alternation, assuming a single input

/burd/ | NONPROM(?) | *u | IDENT-IO[high]

= bard *
bdrd * 1

/burd-a/ | NONPROM(?) | *u | IDENT-IO[high]
burda * |
= birda

As we saw in (2)a, it is not the case that [u] never surfaces in
nonfinal syllables in Welsh. The most common occurrences of
nonfinal [u] are in loanwords ((10)a), in words where [u]
occurs before a vowel ((10)b), and in words where [u] is found
in both the penultimate and the ultima ((10)c), but there are
other examples that do not fit into one of these catego-
ries ((10)d).

(10) Welsh words with [u] in a nonfinal syllable
a. Loanwords
kimni ‘company’
diasin  ‘dozen’
gripja ‘groups’
b. Words with [u] before a vowel
driod ‘through’
daad ‘come’
raan ‘now

)

c. Words with [u] in penultimate and ultima
gudu  ‘neck’
htnu  ‘that’ (masc.)
mugud ‘mask’
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d. Other cases of nonfinal [u]
sbuarjel ‘rubbish’
susis ‘kisses’
trayis ‘thick’

The forms in (10) show that there are circumstances under
which [u] appears in nonfinal syllables. Foreign words often
behave quite differently phonologically from native words (Yip
1993, Davidson and Noyer 1997, It6 and Mester 1999), so the
forms in (10)a do not necessarily tell us anything interesting
about Welsh phonology more generally. As for the forms in
(10)b, Crosswhite (1999) has shown a cross-linguistic tendency
for schwa to be disfavored in hiatus before a low vowel, which
has apparently been extended in Welsh to a prohibition on
schwa before all vowels.” Thus we may propose a constraint
*3.V (“No schwa in hiatus”) which is ranked above *u, as shown
in the tableau in (11).® Constraints against deletion (Max-IO)
and epenthesis (DEP-IO) are also high-ranking, preventing those
two repair strategies.

(11) Avoidance of schwa in hiatus, from [drd.0d] ‘through’

/druod/| Max-IO : DEp-10 | *3.V | *u
= dra.0d "
drd.od X
dréd| *! |
dré@ * |

As for the [uCyu] cases like (10)c, recall that such forms
alternate with [oC,2], as we saw in the last five examples of
(1)a, repeated with stress and prominence marks in (12).

7 This constraint is active in English as well, where the determiners a [3]
and the [03] have different forms, [on] and [di] respectively, before vowel-
initial words. Some varieties of American English do not have the form
[6i] but instead insert a glottal stop, e.g. the apple [0o 2@pal], which is
just a different strategy to avoid schwa in hiatus. Cf. also Jud[a]h/
Jud[ilism.

8 Hall (1999, 115) proposes a similar constraint in a discussion of German.
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(12) [uCyul/[oC,2] alternations
kimul/kemdla  ‘cloud’/pl.
kimud/kemdda ‘commot’/pl.
kipurd/kepdrda ‘cupboard’/pl.
mudul/maddla  ‘haycock’/pl.
kiarkud/kerkdda ‘crouching’/pl.

P TR

The most obvious explanation for this alternation is that the
change of /u/ to [9] in nonfinal syllables is blocked by /u/ in
the final syllable. In derivational terms, this can be done either
by writing the /u/ to [3] rule in such a way that it fails before
/u/ in the following syllable, or by letting it apply and then
changing [s] back to [u] before [u] in the following syllable.’
In OT, if we assume the roots in (12) have but a single input
form each, then we need to find a constraint interaction under
which [-GC,u-] and [-2C,3-] are the optimal candidates.

Let us assume a constraint *(aC,u); that bans [s] from being
followed by [u] within a single foot, any number of consonants
intervening. This constraint may appear somewhat ad hoc, but
in fact is just a specific instantiation of universal vowel-harmony
constraints (Padgett 1995, Gafos and Lombardi 1999, Bakovié
2000, Harrison and Kaun 2000, Noske 2000, Kramer 2001, Ni
Chiosain and Padgett 2001, Archangeli and Pulleyblank 2002).
NoNProM(3), discussed above, ensures that [-GC,u-] is more
harmonic than [-3C;2-]; its ranking with respect to *(eCyu);
cannot be determined. The faithfulness constraint IDENT-
I0[high] is ranked below *u. The interaction of these constraints
is shown in the tableaux in (13).

Thomas’s approach is different: he proposes two rules, one changing both
/y/ and /u/ to [9] before a morpheme boundary, and another changing
/y/ alone to [3] in other nonfinal syllables. This explains the failure of
lowering in [kimul], which is monomorphemic, but not the failure of
lowering in polymorphemic [sis-is] ‘kisses’.
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(13) Tableaux for [kiimul/kem3dla] ‘cloud/clouds’

/kumul/ "’“(aCOu)fiNONPROM(a) *u | IDENT-IO[high]
= (kimul)

(kiimal) B

(kdmub| *!

(kdmal) * | ok

/kumul-a/ | *(aCyu);: NONPROM(3) | *u |IDENT-IO[high]

ku(mula) %)%
kU(mé]__a) ; % | e
ka(mula) | %)

%
o

= ka(mala)

So far, we have been able to explain all nonforeign occur-
rences of [u] in a nonfinal syllable phonologically, without
recourse to multiple inputs (allomorphs), as we needed in §3.2.1
in our analysis of the behavior of [i].

But what of the loanwords in (10)a and the other words in
(10)d? They cannot be analyzed under the constraint ranking
currently established: the symbol ® indicates the ungrammati-
cal optimal candidate in the tableau.

(14) Constraint ranking fails for [susis] ‘kisses’

/susis/ | NONPROM(9) | *u | IDENT-IO[high]
susis *

@ sdsis *

There are a number of analytical possibilities we could choose
from at this point. Following the theory of Lexicon Stratifica-
tion (Fukazawa, Kitahara, and Ota 1998, It6 and Mester 1999,
Féry 2003a), we could propose that words like those in (10)a
and d belong to a stratum of the lexicon in which IDENT-IO[high]
outranks *u. But usually the words in a particular stratum of
the lexicon can be identified by some independent means, such
as being foreign words. While the words in (10)a are foreign,
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those in (10)d are not; the only way to identify words belong-
ing to the stratum with IDENT-IO[high] > *u is to see whether
they have [u] in a nonfinal syllable (and cannot be assigned to
the class of (10)b or c). This is simply begging the question.
The alternative is to posit multiple input allomorphs for those
words that do show an [u/a] alternation, while those words
with invariant [u] have but a single input form. The partial
constraint ranking established above, *u > IDENT-IO[high],
needs to be reversed; as a result, the relative ranking between
NonProM(?) and IDENT-IO[high] is once again indeterminate.

(15) New constraint ranking with allomorphy for [bird/barda]
{burd, bard} | NONPROM() | IDENT-IO [high] | *u | *3
= bard ; *

{burd, bard} -a | NoNPrROM(3) | IDENT-IO[high] | *u | *a
btirda x|
= bdrda |

%

(16) No allomorphy for [sis/stsis]

{sus} | NONPrROM() IDENT-IO[high] | *u| *a

= sUs | *
S35 :

{sus} -is NONPROM(Q);IDENT-IO[high] *ul*a

§
[7,]
o
[92]
)
>

Sé& i * | *

Allomorphy must also be assumed for words like those in
(10)c with an alternation of [uC,u] with [aCy2], such as [kimul/
kom3la] ‘cloud/clouds’, as shown in (17).1°

10 This analysis will not work for [bafin/babdnod] ‘cottage/cottages’: if the
input allomorphs are {bufin, baban}, the optimal candidate for the singu-
lar is *[b3d6in] by *u > *3 because *(aC,u) is not violated. The existence
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(17) Allomorphy for [kimul/kom3la]
{kumul, kemal} *(aCOu)fi NONPROM(3) | IDENT-IO[high] | *u | *a
= (kimul) |
(k3mal) o

*

| . IDENT-
{kumul, kamal} -a *(acou)ngONPROM(a)iloﬁ?gh] *u | *a

L kY

ku(mla)
= ko(m3la)

Finally, we can analyze those foreign words like [n3rs] ‘nurse’
and [kat] ‘cut’ that violate NONPRoM(3). Such words have a
single allomorph, whose vowel is [39]. The tableaux for [ndrs]
and [ndrsis] in (18) reveal that IDENT-IO[high] must outrank
*NONPROM(3).

(18) [ndrs] ‘a nurse’ and [ndrsis] ‘nurses’
{nars} | IDENT-IO[high] | NONPrROM(3) | *i | ¥
nirs *1 %*
= N3rs *

*

{nors} -is | IDENT-IO[high] | NONPROM() | *i | *9
nirsis *
= NIrsis

It is thus unnecessary to mark foreign words like [ndrs] and
[kdt] as exceptional in the grammar; it is merely a historical
accident that the only words with a single allomorph contain-
ing schwa are loanwords. The fact that these words prove the
ranking IDENT-IO[high] > NonProm(a) is additional evidence
for the correctness of the allomorphy analysis. As we saw in

of forms like [m3nid] ‘mountain’ shows that there is no active constraint
*(3C,i);. To the best of my knowledge, however, this is the only word in
Welsh with an alternation of [uC,i] with [oCy2], so it could be simply
learned as an irregular form.
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(9), if a pair like [bard/bdrda]l has but a single input form
/burd/, we are forced to posit the opposite ranking, NONPROM(3)
> IDENT-IO[high], leaving the vowel of [ndrs] unexplained.
The allomorphy analysis, on the other hand, permits the rank-
ing IDENT-IO[high] > NonProm(3), allowing a straightforward
analysis of [ndrs] with no ranking paradox.

Thus the simplest analysis of the Welsh vowel alternation
facts is that words with an [i~3] or an [u~3a] alternation have
multiple allomorphic inputs, while words with invariant [i],
[u], or [2] have but a single input. High-ranking faithfulness
constraints prohibit variation in the single-input words, but in
the multiple-input words the phonological markedness con-
straints NONPrROM(3), *i, and *u conspire to achieve the correct
distribution of allomorphs. (But see Hannahs 2007 for an alter-
native analysis.) In the next section we remain in Celtic to see
an example of multiple inputs whose distribution is regulated
by morphosyntactic rather than phonological considerations.

3.3 Morphosyntactically conditioned allomorphy: Celtic
initial consonant mutations

The initial consonant mutations of the Celtic languages are of
great interest in theoretical linguistics because they appear to
be (and are frequently argued to be) phonological processes
that apply in morphosyntactic rather than phonological envi-
ronments. Within phonological theory they are interesting also
because many of the individual mutations have different effects
on different classes of sounds. Thus, for example, eclipsis in
Irish voices voiceless stops (e.g. [p] — [b]) and nasalizes voiced
stops (e.g. [b] — [m]). The soft mutation in Welsh voices
voiceless stops (e.g. [p] — [b]) and spirantizes voiced stops
(e.g. [b] — [v]). The processes are thus not uniform and only
partially predictable. In derivational phonology, devising pho-
nological rules to account for the mutations is challenging, but
not impossible. Derivational phonology allows its rules to be
arbitrary and independent of universal markedness principles.
But the advent of OT has forced a rethinking of the nature of
phonological processes: according to the new theory, phono-
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logical processes are predicted to result from the interaction of
markedness and faithfulness. In this chapter I will argue that
since the morphosyntactically conditioned consonant mutations
of Celtic do not result from that interaction, they cannot be
phonological. Instead, the mutations are best regarded as being
exclusively in the domain of the morphology, not the phonol-
ogy at all. I will argue that, like inflected forms, mutated forms
are listed separately in the lexicon as allomorphs, and that the
selection of mutated allomorphs is determined by a form of
government similar to that determining the distribution of
case.'!

In this section I will provide a general introduction to the
proposal, which is that the mutated forms of words are listed in
the lexicon alongside the radical forms. The grammar then
picks the correct allomorph for any given environment. Thus,
in spite of the phonological appearance of the mutations, they
are in fact entirely outside the phonology; their phonological
element can be explained only historically, not synchronically.

Probably the most widespread view of the lexicon in genera-
tive phonology today is that morphemes are listed in the lexi-
con under unique underlying representations (URs); these roots
and affixes may be joined together and then phonological rules
(in derivational phonology) or constraints (in constraint-based
phonology like OT) apply to generate the surface form. Accord-
ing to this view, which I will call the UR-based approach, the
alternation seen, for example, in Irish brdg [bro:g] ‘shoe’ ~
bhrég [vro:g] ‘shoe (lenited) ~ mbrég [mro:g] ‘shoe (eclipsed)’
is to be analyzed thus: the Irish lexicon includes a UR /bro:g/
and a variety of lenition- and eclipsis-triggering morphemes,
some of which may consist entirely of a floating autosegment,
others of which may include a floating autosegment at their
right edge. When a mutation-triggering morpheme comes into

11 Trask (1997, 98) defines government as “a grammatical relation between
two items in a sentence in which the presence of the first item determines
the form of the second,” which is as apt a summary of what happens in
Celtic mutation as anyone could ask for. I assume that a governor must c-
command its governee.
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contact with a potential host word, like /bro:g/, phonological
processes (rules, constraint interactions, etc.) apply in such a
way as to result in the surface form [vro:g] in lenition environ-
ments and the surface form [mro:g] in eclipsis environments. If
neither process applies then the surface form is radical [bro:g].
In an OT analysis using the UR-based approach, the output
[vro:g] engenders a violation of the faithfulness constraint
IDENT-IO(cont) (output segments have the same value for the
feature [continuant] as their input correspondents) with re-
spect to its UR /bro:g/; the output [mro:g] violates IDENT-IO
(nasal).

In contrast with the UR-based approach, the input-based
approach endorsed here holds that the input of a lexical item
includes all of the allomorphs in which the item may surface.
Thus for mutated forms like Irish bhrég and mbrég, the input-
based approach holds that these are not derived from brdg in
any way, but are listed alongside it in the Irish lexicon. There-
fore bhrég and mbrdg do not violate any faithfulness constraints
with respect to brég, since brog is not the input to bhrég or mbrag.
The job of the grammar is then not to change brdg into bhrég or
mbrdg but rather to determine which form is used where.

The situation, I suggest, is parallel to that of case selection in
languages like Latin, Russian, and German. Just as preposi-
tions, verbs, and adjectives in those languages subcategorize
for what case their complements appear in, so determiners,
prepositions, and other proclitics in the Celtic languages can
subcategorize for what mutation grade their complements
appear in. For example, as shown in (19), nouns undergo muta-
tions after certain possessive pronouns in both Irish and Welsh.
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(19) Mutations of nouns (Irish [kat], Welsh [ka:0], both ‘cat’)
after possessive pronouns in Irish and Welsh

73

Person Irish Welsh Gloss
Form Mutation Form Mutation

1 sing. mo xat | Lenition o fa:0 |Nasal ‘my cat’
2 sing. do xat |Lenition do ga:0 | Soft ‘your cat’
3 sing. m. | 9 xat Lenition iga® |Soft ‘his cat’
3sing. f. |9 kat None (radical) |i xa:0 | Aspirate ‘her cat’
1 pl. arr gat | Eclipsis on ka:0 | None (radical) | ‘our cat’
2 pl. wuwr gat | Eclipsis ox ka:0 | None (radical) | ‘your cat’
3 pl. 2 gat Eclipsis i ka:® |None (radical) | ‘their cat’

The lexical listing of Irish [ma] ‘my’ includes some sort of
diacritic indicating that the noun it governs is to appear in its
lenition allomorph. Likewise, the listing of Welsh [a] ‘my’ indi-
cates that the noun it governs is to appear in its Nasal allomorph.
This is parallel to case in a language like German, where the
listing of the preposition zu ‘to’, for example, indicates that the
noun it governs is to appear in the dative case.

Thus the mutations are like inflections, but independent of
them. According to context, the nominative of ‘friend’ in Irish
is cara, chara or gcara, the genitive carad or charad etc. I am
not arguing that mutation is a form of case-marking, as Zwicky
(1984) and Roberts (1997, 2005) did for Welsh. Instead, I am
asserting that mutated forms are listed in the lexicon in a man-
ner parallel to the listing of inflected forms.

In §3.3.1, we will see the effects of the mutations in more
detail and the types of environments in which mutations are
found will be briefly sketched out. In §3.3.2, the nonphonologi-
cal lenition mutation is contrasted with a truly phonological
lenition process in Manx, a language closely related to Irish. In
§3.3.3 I discuss further evidence against a phonological analy-
sis and in §3.3.4 I propose a morphological analysis in which
the mutated forms of words are listed as allomorphs.
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3.3.1 The effects and environments of the mutations

The effects of the mutations vary from language to language.
For example, as shown in (20), Irish has two mutations, leni-
tion and eclipsis.

(20) Irish (C’ stands for a phonemically palatalized C)*?
[phonemic transcription], (orthographic representation)

Radical form Lenition Eclipsis

[p, 1 {P) [f, £1 (ph) [b, b’] (bp)
[t, t'] (t) [h, h’] (th) [d, d] (dt)
[k, k'] {c) [x, x] (ch) [g, g1 (gc)
[b, b’] (b) [v, v’] (bh) [m, m’] (mb)
[d, d] (d) [y, y’1 (dh) [N, N] (nd)
(8, 81 (8) [y, Y1 (gh) [0, 0'] (ng)
[f, 1 () & (th) [v, v’] (bhf)
[s, s”] {s) [h, h’] {(sh) no change
[m, m’] (m) [v, v/] {mh) no change
[N, N7] (n) [n, n] (n) no change

12 The transcription of Irish consonants employed here is quite broad, to
facilitate comparison of phonologically related sounds and to enable me
to abstract away from the palatalization contrast where this is convenient.
The following chart shows a more narrow transcription of the symbols
used for Irish:

p = [p¥] p’ = [p] b = [b¥] b’ = [b]
t = [t¥] t' = [t] d = [d¥] d’ = [d]
k = [K] k' = [c] g = [g] g = [1]
f = [fY] = [f] v = [v¥] (in some v = [V]
dialects, [w])
s = [sY] s = [¢]
x = [x] x" = [c] y = [yl y’ = [j] before vow-
els,[j] before cons.
h = [h] h’ = [c¢] before [u(:), o:], [h] elsewhere
m = [mY] m’ = [m]
N = [nY] N = [n] n = [n] n’ = [n]
p = [p] 0’ = [n]
L = [1] L = [I] 1 =11 I =[]

r = [¢Y] r = [¢]
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[L, 7] (D) [1, 1] <I) no change
[r] (r) no change no change
vowel no change [N] or [N'] (n-) + vowel

Lenition in Irish changes stops and [m(’)] into continuants
(fricatives or glides), and deletes [f(")]; [s(")] is debuccalized to
[h(")], but only before vowels and coronal sonorants (before
[m(")] and obstruents [s(’)] is unaffected by lenition). The coro-
nals [t("), d(")] also undergo debuccalization, becoming [h("),
y(1)] respectively (see Ni Chiosain 1991, 27f. for a discussion of
why [d()] — [y()] is to be considered debuccalization). In
many dialects, the “tense sonorants” [L(’)] and [N(")] become
lenited to their “lax” counterparts [1(*)] and [n()]."® Vowels are
not affected by lenition, nor, in most dialects, is [r].'* Eclipsis
changes voiceless stops and [f(")] into their voiced counter-
parts, changes voiced stops into the corresponding nasals, and
attaches [N(")] to vowel-initial words. Sonorant consonants are
not affected by eclipsis, nor is [s(*)] in most dialects.'” In the
orthography, lenition of obstruents and [m(")] is indicated by
placing an ¢(h) after the first letter; lenition of [L(")] and [N(")] is
not shown. Eclipsis is shown orthographically by placing the
letter of the mutated consonant before that of the radical (un-
mutated) consonant.

As shown in (21), Welsh has three mutations: soft mutation
(also called lenition; abbreviated SM), nasal mutation (NM),

13 The lenition of [ and n sounds is described for the dialects of Aran (Finck
1899), Erris (Mhac an Fhailigh 1968), and Cois Fhairrge (de Bhaldraithe
1945/1975, 1953/1977) in Connacht and of Meenawannia (Quiggin
1906), The Rosses (O Searcaigh 1925), South Armagh (Sommerfelt 1929),
Torr (Sommerfelt 1965), and Tangaveane/Commeen (Hughes 1986) in
Ulster. Many fieldworkers in the first half of the twentieth century found
a contrast between lenited and unlenited [ and n sounds only among older
speakers; it may be nearly extinct today.

14 O Siadhail (1989, 112) reports that some speakers from the south use
palatalized [r’] as the lenited correspondent of [r].

15 There are dialects of Irish where [z] is found as the eclipsis correspondent
of [s] (O Siadhail 1989, 114).
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and aspirate mutation (more accurately called spirantization;
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abbreviated AM).

(21) Welsh
Radical SM NM AM
[pl(p)  [bl(b) [m] (mh)  [f] (ph)
[t] <) [d] (d) [n] (nh) [6] (th)
Kl  [gl(® [8] (ngh)  [x] (ch)
[b] (b) [v] () [m] (m) no change
[d] (d) [0] (dd) [n] (n) no change
[g] (g D () [] (ng) no change
[f] (ff) no change  no change  no change
[s] (s) no change  no change  no change
[x] (ch) no change  no change  no change
[h] ¢(h) no change  no change  no change
[m] (m) [v] () no change  no change
[n] (n) no change  no change  no change
[4] D [1] <I) no change  no change
[r] (rh) [r] (r) no change no change
[G1 (i) no change  no change  no change

SM voices voiceless stops and liquids, spirantizes [b, d, m], and
deletes [g]. SM does not affect voiceless fricatives, [n], or [j].
NM converts voiceless stops'® into voiceless nasals and voiced
stops into plain nasals; it does not affect other sounds. AM
converts voiceless stops into fricatives and does not affect other
sounds.

16 Phonetic evidence (e.g. Ball 1984, Jones 1984) shows that aspiration
rather than voicing is the most consistence difference between the stops
usually referred to as “voiceless” and “voiced” in Welsh. As a result, many
researchers assume that Welsh stops contrast phonologically for [spread
glottis] rather than [voice]. Among these researchers is Gnanadesikan
(1997), who transcribes the Welsh stops as [p" t" k"] versus [p t k]. To
avoid confusion, when discussing her work below I will modify her tran-
scription to [p" t" k"] versus [b d g]. Elsewhere in this chapter, however, I
will use the more traditional transcription of [p t k] versus [b d g]. For
Gnanadesikan’s analysis it is crucial that the difference be one of aspira-
tion; for my analysis either interpretation will do.
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Consonant mutations are found in the other Insular Celtic
languages as well: Scots Gaelic, Breton, Cornish, and Manx
(discussed below).

The environments in which the various mutations are found
are not phonological but morphosyntactic. Most cases of muta-
tion are found on a lexical word either when this is preceded
by a function word (proclitic-triggered mutation) or when it
occurs in a specific syntactic environment (syntax-triggered
mutation). The environments for the mutations are extremely
varied, arbitrary, and unpredictable, and are often subject to
dialectal variation.

In (19) above, we saw that nouns are mutated after many
possessive pronouns in both Irish and Welsh. Other environ-
ments where mutations are encountered in these two languages
include those listed in (22).

(22) Some environments of mutation in Irish and Welsh.

a. Nouns after the definite article (varying according to
gender and number in both languages and according
to case in Irish)

b. Nouns after prepositions (different prepositions hav-
ing different mutation effects)

c. Nouns after numbers (partially varying according to
gender in Welsh)

d. Attributive adjectives after nouns (varying according
to gender and number in both languages and accord-
ing to case in Irish)

e. Verbs after preverbal particles (different particles
having different mutation effects)

f. Verbs without preceding particle (past, imperfect, and
conditional tenses in Irish; interrogative and negative
forms, sporadically also positive forms, in Welsh)

g. Vocatives (with a particle in Irish, without one in
Welsh)

h. Definite NPs used genitivally in Irish

i. Nouns after a c-commanding or sister XP in Welsh
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We will encounter examples of these throughout this chapter;
the interested reader may refer to any good grammar book
(e.g. Christian Brothers 1960, for Irish; King 1993 and Thorne
1993 for Welsh) for more detailed discussion with examples.

In the next section, we will contrast two lenition processes in
Manx, one that is clearly phonologically triggered, and one that
is morphosyntactically triggered.

3.3.2 Manx

3.3.2.1 Morphosyntactically triggered lenition

Manx (Jackson 1955, Broderick 1984-86), a now extinct!’
close relative of Irish, had a single initial consonant mutation,
namely lenition, which was however only sporadically used in
the spoken language, and mostly only in fixed expressions. The
original effects (as attested primarily in Literary Manx) of this
morphosyntactically triggered lenition (abbreviated ML) are
comparable to those of Irish illustrated above in (20); the
effects in Manx are shown in (23).

(23) Effects of ML in Manx

Radical Lenition

p f

t, t/ h~x, h~x’
k, k’ h~x, h~x’
b W~V

d, d’ Y, j

8 & Y J

f %)

S, s’ h, h~x’

m W~V

n, n’ no change
L, 1 no change
r no change
vowel no change

17 The last native speaker of Manx died in 1974; the last seminative speaker
in 1985.
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The environments where ML is found in Manx are also largely
comparable to the environments where lenition is found in
Irish, although in the late spoken language lenition was proba-
bly absent more often than present in most of these environ-
ments.

(24) Some environments of ML in Manx
a. feminine singular nouns after the definite article
on vedn ‘the woman’ (bedn)

b. nouns after certain (not all) possessive pronouns
mo xre:wan ‘my bones’ (kre:won)

c. nouns after certain numerals
de: fe:t’s’s  ‘two children’ (pe:t’s’?)

d. nouns after certain prepositions
ds yulis’ ‘to Douglas™® (dulis”)

e. dative singular nouns after article
so xa:rt ‘in the cart’ (ka:rt)

f. adjectives after feminine singular nouns
iris’ vai ‘good weather’ (mai)

g. verbs in the past tense
vris’ ‘broke’ (bris”)

An OT analysis assuming that ML is part of the phonology of
Manx would have to show that there are circumstances under
which the unfaithful correspondence relationships /b/ R [v],
/k/ R [x1, /p/ R [f], /d/ KR [y], /m/ R [v], etc., are more har-
monic than the faithful relationships /b/ R [b], etc., as well as
other possible unfaithful relationships including /d/ R [8] and
/t/ R [0]. In principle, such an analysis could probably be
made to work, but, as we shall see in the next section, it will be
difficult to maintain in the light of the phonologically triggered
(specifically, intervocalic) lenition also found in Manx.

18 Douglas is the capital and largest town of the Isle of Man.
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3.3.2.2 Phonological lenition

The phonology of late spoken Manx included a variable process
of intervocalic lenition of obstruents.'® Voiceless obstruents
were voiced and stops (whether originally voiced or voiceless)
were spirantized; underlyingly voiceless stops could undergo
both changes. The effects of this process, which I will call pho-
nological lenition or PL, are shown in (25) and examples are
shown in (26). Crucially, the effects of PL are different from
the effects of ML, with the exception of the voiced stops. While
under ML voiceless stops remain voiceless but must become
fricatives, under PL voiceless stops must become voiced but
may remain stops. Also the fricatives [s, x] become voiced
under PL, while under ML [s] debuccalizes to [h] and [x] is not
affected.

(25) Effects of phonological lenition (PL) in Manx (domain:
word-internal V_V; optional)
p>b~v b>v

t>d~0 d=>20 s > 0~z
k>g~y g>y X > y~h~@

(26) Examples of intervocalic PL
tapi ~ tabi ~ tavi ‘quick’
bratag ~ bradag ~ bradag ‘flag’
fi:kal ~ fi:gal ~ fi:yal ‘tooth’
t/ibart ~ t’ivort ‘a well’
edon ~ edon ‘face’
rugoat ~ ruyot ‘born’
pre:son ~ pre:zon ~ pre:0an ‘potatoes’
le:xan ~ le:tyan ~ le:hon ~ le:an ‘days’

The first problem encountered in an analysis of PL is the
variability of the process. Boersma (1998) has argued that free
variation is analyzable in terms of stochastic constraint rank-
ing, where each constraint has a range along a spectrum in

19 There are some examples of /b/ and /d/ being spirantized in word-initial
position as well.
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which it applies. If two constraints are close to each other,
their ranges may overlap, resulting in variable ranking between
them: when constraint A and constraint B overlap, sometimes
the ranking will be A > B and sometimes it will be B > A. A
full analysis of PL would have to take the variation into consi-
deration, but the point of this chapter is not to analyze PL but
rather to show that only PL but not ML is part of the phonology
of Manx. Therefore, for the sake of simplicity I will assume a
variety of Manx where only the voiced fricative outputs are
optimal.

Assuming that voiceless stops in the input correspond to
voiced fricatives in the output when in intervocalic position,
the constraints necessary to an analysis are the faithfulness
constraints on voicing IDENT(voi), on continuity IDENT(cont),
and on place IDENT(lab), IDENT(cor), IDENT(dor), as well as the
markedness constraints *V[—voi]V (no voiceless sound be-
tween two vowels) and *V[—cont]V (no non-continuant sound
between two vowels). As shown in (27)—(29), the faithfulness
constraints for place are high ranking, as are the two marked-
ness constraints. The faithfulness constraints for voicing and
continuancy are ranked low.

(27) Markedness outranks faithfulness in Manx PL, from [tavi]

/tapi/ I(?EE)T ""‘V[—voi]VE *V[—cont]V I(li,]f)l\il)T (I?(frlfg)
tapi | * | :
tabi i i *1 *

= tavi oL x
tafi * | | o
tahi| *! | '

Since coronals are not debuccalized under PL, as they are
under ML, the high rank of IDENT(cor) in Manx phonology is
established, as shown in (28)—(29).
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(28) /t/ — [0] not [h] in PL (Cf'. /t/ — [h] in ML)

IDENT | Ry IDENT | IDENT
/bratag/| (cor) : *VI[—voi]V:*V[—cont]V| (yoi) i (cont)

bratag 5 * 1 ,

bradag | | * |
= bradag | |

brahag| *!

(29) /d/ — [8] not [y] in PL (cf. /d/ — [y] in ML)

/edan/ | IDENT(cor) | *V[ — cont]V | IDENT(cont)
edon *

= edan |
eyon *1

In the case of [s], the constraint *V[—cont]V is irrelevant
since it is not violated by the candidate that is completely
faithful to the input. The result is that no plausible candidate
will violate it either, so that IDENT(cont) becomes irrelevant as
well. What is interesting in this case is the apparent free varia-
tion between [0] and [z] in the output. As mentioned above, a
convenient method of analyzing free variation in OT is through
stochastic constraint ranking. In the case at hand, we may say
that a markedness constraint banning [0] and one banning [Z]
from appearing in the output are found so close to each other
on the ranking continuum that they overlap; sometimes *&
outranks *z, and sometimes *z outranks *&. The ranking of
these two with respect to the other constraints cannot be deter-
mined; in (30) they have been placed at the bottom of the
hierarchy for convenience, but in fact they could be placed at
the top or in the middle without affecting the analysis. They
are separated with a wavy line to indicate that they overlap in
the ranking. The other crucial constraints are IDENT(cor), pre-
venting debuccalization or any other change in place of articu-
lation, *V[—voi]V, prohibiting the most faithful candidate
[pre:son] from surfacing, and IDENT(voi), which both optimal
candidates violate equally and which therefore cannot decide
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between them. Once again, the absence of debuccalization is
crucial, as it shows the high rank of IDENT(cor) in Manx pho-
nology.

(30) /s/ — [z] or [0] not [h] in PL (cf. /s/ — [h] in ML)

/pre:son/ IDENT(cor) | *V[ —voi]V | IDENT(voi) 0 *z
pre:son | * g
(=) pre:zon (M
(=) pre:don * HOK

pre:hon * 1 | * /

The process of PL in Manx is clearly and uncontroversially
phonological. Both of its effects, voicing and spirantization in
intervocalic position, are cross-linguistically well attested, and
above all, the process affects natural classes in a uniform way.
The same cannot be said for ML.

3.3.2.3 An attempt at a phonological analysis of ML

A derivational analysis of ML could follow the analyses of Ni
Chiosain (1991), Swingle (1993), and Grijzenhout (1995) for
Irish and of Ball and Miiller (1992) and Pyatt (1997) for Welsh
in proposing a set of rules effecting the changes seen in (23).
Since derivational rules are allowed to be arbitrary and to be
free from phonetic grounding or universal markedness consi-
derations, nothing specific need be said about the triggers for
such rules. But in an OT analysis one would have to posit
something specific in the input that triggers the mutation; the
output with the mutation must be shown to be more harmonic
than an alternate candidate with the radical form. The most
obvious choice for that something specific in the input is a
floating autosegment, as proposed by Lieber (1987). Kibre
(1995) does just this as a first approximation, but ultimately
argues that the analysis is insufficient and that a combination
of rules and OT constraints is necessary to analyze the muta-
tions of Welsh. Gnanadesikan (1997), whose focus is not on the
triggers of the mutations but rather on the representation of
the phonology of Irish mutations, also assumes a morpheme
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consisting of a floating scale value (taking the place of tradi-
tional privative or binary features) as the trigger of that muta-
tion. Translating these accounts into an analysis of ML in Manx,
one might assume an underspecified morpheme L that contains
at least the feature [+ cont] (or maybe some sort of scale value
as Gnanadesikan argues for Irish); this morpheme appears in
ML environments and coalesces with the initial consonant of
the stem to cause the changes shown in (23).

The constraint MORPHREAL requires the distinct realization of
a morpheme; it makes the following requirements (Gnanadesi-
kan 1997, 57):

(31) MORPHREAL

A morpheme must be realized by fulfilling one of the

following conditions:

a. the output affixed form contains at least one segment
not in the unaffixed form, and that segment(s) is co-
indexed with a segment(s) in the affix’s input;

b. the output affixed form contains a segment which is
coindexed with the affix’s input and that segment has
a scale (or feature) value contained in the affix’s input
but not in the unaffixed form,;

c. the output affixed form contains a segment which is
coindexed with the affix’s input and that segment has
a scale value adjacent to that of the affix’s input. That
value does not occur in the unaffixed form.

MORPHREAL is violated by the first candidate in (32) because
the morpheme /L/ is not present in the output in a way that is
distinct from the radical form of [bedn]. The winning candi-
date coalesces /L/ and /bedn/ into [vedn].

(32) Lenition trigger as a morpheme L
/on L bedn/ | MORPHREAL | IDENT(cont)

on bedn *
= 9n vedn
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Alternatively, the trigger might be not an independent mor-
pheme /L/ but instead a floating autosegment at the right edge
of the definite article, whose input would then be not /on/ but
/onL/. In this case, L would be almost like a segment, except
that it has no root node and consists only of the features neces-
sary to trigger ML (either [+ cont], or under Gnanadesikan’s
theory, a scale value). The constraint ruling out *[on bedn]
would then be not MORPHREAL but rather Max(L).

(33) Lenition trigger as an autosegment at the right edge of a
morpheme

/onL bedn/ | MAX(L) | IDENT(cont)
on bedn| *!
= 3n vedn

*

There are a number of arguments against both of these
analyses. In 83.3.3 I discuss some of the arguments against
such an analysis for Celtic mutations in general; one argument
that is specific to Manx is the fact that we are confronted with
a ranking paradox. Above in (29) we saw that IDENT(cor) cru-
cially outranks *@ in PL, but since /d/ becomes [y] under ML,
the opposite ranking must hold here, as shown in (34).

(34) Ranking paradox: IDENT(cor) > *@ in (29) but *d >
IDENT(cor) here
/da L, d,ulis’/ | MORPHREAL | *@ | IDENT(cor) | IDENT(cont)
do d, ,ulis’ * |
ds 0, ,ulis’ * | *

= da y, pulis’

Because the PL facts show that Manx does tolerate [0] in the
output, there is no good reason why a process that changes
noncoronal stops into the corresponding fricatives should
remove the coronality of /d/. As for /t/, we do not expect it to
have the same output under ML (which respects input voicing
specifications) as under PL (whose outputs are always voiced),
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but nevertheless debuccalization of /t/ to [h] appears phono-
logically unmotivated. According to Broderick (1984-86, 3:5),
Manx has surface [0] as an optional allophone of /t/ after /s/
in word-medial position, e.g. [sa:stan~sa:sfon] ‘England’,
[fa:sti~fa:sBi] ‘shelter’, implying that there is no blanket prohi-
bition on output [0] in Manx. Why then should [0] not be the
ML correspondent of /t/? Arguments that ML (but not PL) must
be “structure-preserving” (i.e. that it cannot produce sounds
that are outside the phonemic inventory of Manx) fail because
ML does produce [y], which is not a phoneme of Manx.

Unlike the other Celtic languages, Manx has a phonological
lenition whose effects, as we have seen in this section, have
serious repercussions on any phonological analysis of ML. A
ranking paradox arises if we try to generate both PL and ML
from the same constraint ranking. Only PL is clearly an interac-
tion of markedness and faithfulness. An OT-phonological analy-
sis of ML must allow faithfulness to be violated without an
improvement in markedness, a situation that is not supposed to
occur if the strongest version of the OT phonology hypothesis
is correct. As we see in the next section, there are equally strong
reasons from other Celtic languages to believe that the muta-
tions are not phonological processes.

3.3.3 Why the mutations cannot be phonological at all

Not only are the environments of the mutations nonphonologi-
cal, the mutation processes themselves cannot convincingly be
analyzed as phonological either. First of all, there is no feature
or bundle of features that can effect the wide variety of alterna-
tions found within a single mutation. Secondly, in the case of
mutations triggered by syntactic position, a phonological
account depends on the assumption of a segmentally empty
morpheme containing the mutation-triggering features, but in
such cases there is almost never independent evidence for the
existence of such a morpheme. Rather, morphemes must be
posited for no other reason than to “explain” the occurrence of
a mutation. Thirdly, mutations are sometimes triggered by
proclitics that are not adjacent to the word undergoing
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mutation. Finally, mutations are subject to a variety of lexical
exceptions and irregularities that are inconsistent with a pho-
nological analysis.

3.3.3.1 Phonological models of mutations
The first major problem a phonological account of the muta-
tions encounters is the wide variety of changes triggered. Irish
lenition, for example, turns oral stops and /m/ (but not /n/)
into fricatives, debuccalizes coronal obstruents, “laxes” tense
coronal sonorants, and deletes /f/.?° What feature(s) could
cause these changes? [+ continuant] alone will trigger only the
spirantization, not the debuccalization, sonorant laxing®, or f-
deletion. [ —coronal] could conceivably account for the debuc-
calization of coronals, but the majority of researchers on dis-
tinctive features (Sagey 1986, McCarthy 1988, Hume 1992,
Clements and Hume 1995) agree that [coronal] is actually a
privative feature with no minus value. If a case can be made
that what distinguishes /1, N/ from /1, n/ is the feature [tense]
(as assumed, for example, by O Siadhail and Wigger 1975,
115-16 and O Siadhail 1989, 92-95), then [—tense] could
account for the sonorant laxing, but not the other cases. And it
is difficult to conceive of any feature that could be added to /f/
to induce deletion. Unlike truly phonological processes (PL in
Manx, for example), the mutations do not target natural classes
of sounds or have uniform effects. Neither do they improve
markedness, as the strong OT phonology hypothesis predicts
phonological processes should when faithfulness is violated.
The ternary scale theory of Gnanadesikan (1997) is a bit
more promising, but also runs into serious difficulties. Accord-
ing to Gnanadesikan, the properties of inherent voicing and
consonantal stricture are determined not by binary features but
rather by ternary scalar values. Thus, on the inherent voicing
scale, voiceless obstruents are marked [IV1], voiced obstruents

20 This section abstracts away from palatalization in Irish: /m/, /n/, /f/,
etc., should be understood to include /m’/, /N’/, /f'/, etc.

21 Lenited [l, n] are still [ — continuant], showing that [ + continuant] cannot
be argued to be a consistent feature of lenition.
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[IV2], and sonorants [IV3], as shown in (35)a. On the conso-
nantal stricture scale, stops are marked [CS1], fricatives and
liquids [CS2], and vocoids and laryngeals [CS3], as shown
in (35)b.

(35) Ternary scales (Gnanadesikan 1997)
a. Inherent voicing (IV) scale
[IV1] [1V2] [1V3]
Voiceless obstruents Voiced obstruents Sonorants

b. Consonantal stricture (CS) scale
[CS1] [CS2] [CS3]
Stops Fricatives and liquids Vocoids and laryngeals

Gnanadesikan analyzes Irish eclipsis as a process increasing
by 1 the radical consonant’s value on the IV scale, if possible.

(36) Irish eclipsis as a chain shift on the IV scale
(Gnanadesikan, 1997)

Radical [IV1] Eclipsed [IV2]|Radical [IV2] Eclipsed [IV3]
p b b m
t d d N
k g g |
f \4

Gnanadesikan also analyzes Welsh NM as involving a shift on
the IV scale, but rather than a simple chain shift, all [IV1] stops
become [IV3] nasals, while retaining their underlying aspira-
tion.

(37) Welsh NM as a shift to 3 on the IV scale (Gnanadesikan,

1997)

Radical [IV1] NM [IV3] |Radical [IV1] NM [IV3]
p" m" b m
t" n" d n
k" D" & |
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Gnanadesikan considers Irish lenition to be a chain shift on
the consonantal stricture scale: [CS1] stops become [CS2] frica-
tives, while [CS2] /s/ becomes [CS3] [h].?* She attributes the
exceptional change of [CS1] /t/ to [CS3] [h] to a high-ranking
prohibition on the sound [0]. A similar prohibition on [d] is
used to account for the lenition of /d/ to [y]. Gnanadesikan
acknowledges that her analysis provides no explanation for the
deletion of /f/ under lenition, and leaves the question open.

(38) Irish lenition as a chain shift on the CS scale
(Gnanadesikan, 1997)

Radical [CS1] Lenited [CS2] |Radical [CS2] Lenited [CS3]

p f S h

t h [CS3]

k X

b \%

d Y

g Y

m A

The lenition of the “tense” sonorants /N 1/ to [n 1] in some
Irish dialects is attributed by Gnanadesikan not to a ternary
scale but to a vaguely stated “decrease in length or tension”
that is characteristic of lenition mutations cross-linguistically.
This “decrease in length or tension” is, according to Gnanadesi-
kan, also responsible for the changes /4 r/ — [l r] and /p" t"
kb — [bd ¢] under SM in Welsh, neither of which involves a
shift along a ternary scale. Gnanadesikan does not discuss the
remaining parts of SM in Welsh, in which the labial and coro-
nal voiceless unaspirated stops, as well as /m/, become voiced
fricatives (/b d/ — [v 8], /m/ — [v]) while the dorsal stop
deletes (/§/ — ). Presumably, her analysis would have /b d/
shifting on both the IV scale and the CS scale, and /m/ shifting

22 The Welsh AM, involving /p" t" k"/ — [f 0 x], can also be seen as a shift
on the CS scale, though Gnanadesikan does not explicitly discuss AM.
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on the CS scale; high-ranking prohibitions on [y] and [A] would
account for the deletion of /§/.

Gnanadesikan’s analysis of the mutations of Irish is con-
cerned with presenting a unified explanation of the seemingly
very different outcomes of lenition. Her analysis is weakened
by its inability to explain why the lenition of /f/ is J rather
than, say, [h]; indeed this inability mars most phonological
accounts of lenition, including that of Ni Chiosain (1991), who
simply stipulates f-deletion by rule. But the dialects involving
lenition of /N 1/ to [n 1] present a more serious difficulty, as it
is not possible to present lenition as a unified process for them.
Thus, Gnanadesikan’s analysis ultimately does not provide
quite as unified a picture as one might have hoped, as shown
in (39).

(39) Summary of Irish lenition according to Gnanadesikan

(1997)
ptkbdgms — f Increase by 1 on the CS scale where possi-
hxvyyvh ble, otherwise increase by 2
NL—nl “Decrease in length or tension”
f— & No explanation

Welsh SM is even more of a mixed bag; the goal of achieving
a unified analysis is not even approximated. Indeed, Gnanade-
sikan does not discuss Welsh SM at any length herself, so it is
difficult to know how she would account, for example, for the
immunity of /f/ to SM in Welsh: since both the IV and the CS
scales are otherwise involved in SM, and since [v] is an occur-
ring sound in Welsh, her theory (and probably any phonologi-
cal theory of SM) predicts the mutation of /f/ to [v], which
does not occur. (The fact that /s/ does not change could be
attributed to a high-ranking constraint against [z], which does
not occur in Welsh except in unassimilated loanwords.) A sum-
mary of Welsh SM according to Gnanadesikan’s theory is shown
in (40).
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(40) Summary of Welsh SM according to Gnanadesikan’s

theory
p"t"k"¢r—-bdglr “Decrease in length or tension”
bdg—-vd D Increase by 1 on both IV and CS scales;
prohibition on [y] and [f]
m— v Increase by 1 on the CS scale
f unchanged No explanation?

Thus, appealing as Gnanadesikan’s theory may seem at first,
in fact it does not really provide a unified phonological expla-
nation of the changes found in Celtic mutations, and provides
no explanation at all for the behavior of /f/ in either Irish or
Welsh.

In the next sections we will examine the various environ-
ments of the mutations and show that the predominant
assumption about their triggers, namely that floating autoseg-
ments coalesce with initial consonants to cause the mutations,
cannot be supported. In most cases there is no independent
evidence for the existence of the morphemes these floating
autosegments are supposed to represent. Furthermore, there
are so many irregularities and exceptions to mutations, both on
the part of the triggers and on the part of the targets, that an
analysis operating within the strict bounds of phonological
theory simply falls apart.

3.3.3.2 Syntactically triggered mutations

Analyses that assume a segmentally empty morpheme to trigger
mutations are plagued by the inability to provide independent
evidence for the morpheme proposed. This is most noticeably
the case in mutations that are triggered by syntactic position
rather than by an overt proclitic. As shown in (41), attributive
adjectives in the nominative/accusative case in Irish are lenited
when they modify a feminine singular noun ((41)a); this will
be known in what follows as “condition (i).” Adjectives are not
lenited, however, when they modify a masculine singular noun
((41)b). When adjectives modify a plural noun they are lenited
only if the noun ends in a palatalized consonant (“condition
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(ii)”); if more than one adjective is present only the first is
lenited ((41)b). If the plural noun does not end in a palatalized
consonant the adjective is not lenited ((41)d).

(41) Irish lenition of attributive adjectives in the
nominative/accusative case
a. Condition (i): After a feminine singular noun
bean mhoér dhubh (moér, dubh)
woman big  dark
‘a big dark woman’

b. Condition (ii): After a plural noun that ends in a pala-
talized consonant (C”)
fir mhoéra dubha (fir = [f’ir’]) (mora)
men big:pL  dark:PL
‘big dark men’

c. No lenition after a masculine singular noun
fear mér dubh

man big dark

a big dark man’

¢

d. No lenition after a plural noun that does not end in a
palatalized consonant
mna moéra dubha
women big:PL dark:PL
‘big dark women’

It is virtually impossible to conceive of a functional element
that could be found in the lenition environments of (41): what
morpheme could be found in these syntactic positions? Even if
an argument could be made for the existence of such an ele-
ment, there is no independent evidence for it: the only evidence
for the presence of a morpheme is the lenition the morpheme
has been invented to explain, and the analysis is nothing more
than begging the question.

The exact same point can be made for the syntactically trig-
gered lenition in (42). Definite noun phrases in a genitival
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function undergo lenition, regardless of whether they are mor-
phologically in the genitive case ((42)a) or not ((42)b).

(42) Irish lenition of genitival definite noun phrases
a. muintir Shedin (Seain)
family  S.:GEN
‘Sean’s family’
b. mac [fhear an ti] (fear)
son man the house:GEN
‘the son of the man of the house; the landlord’s son’

Once again, even if we were to argue that there is, for example,
a segmentless preposition meaning ‘of’ in these phrases, there
is no independent evidence for it, and we have merely invented
an ad-hoc construct that explains nothing.

One of the most contentious mutations among Celtic syntac-
ticians is the Welsh SM commonly called “direct object muta-
tion” illustrated in (43). As shown in (43)a, the direct object of
a finite verb undergoes SM, while as shown in (43)b, there is
no SM when the verb is nonfinite (examples from Tallerman
2006).

(43) Welsh direct object mutation
a. Prynodd y ddynes feic. (beic)
bought:3sG the woman bike
‘The woman bought a bike.’

b. Roedd y ddynes yn prynu beic.
was the woman PROG buy:NONFIN bike
‘The woman was buying a bike.’

There are two major schools of thought on this problem. Some
researchers (e.g. Zwicky 1984, Roberts 1997) have argued that
the SM in (43)a is a manifestation of accusative case (which is
otherwise not morphologically indicated in Welsh, not even on
pronouns as in English), the idea being that the object of a
nonfinite verb is not in the accusative. Roberts (2005) argues
that the trigger is a floating-autosegment morpheme located in
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v (a functional head preceding VP, in the Spec position of which
the direct object is found).

Other researchers (e.g. Harlow 1989, Borsley and Tallerman
1996, Tallerman 1998, 1999, 2006, Borsley 1997, 1999) have
pointed out a number of problems with the case-based analysis
and have argued that the SM is triggered instead by a preced-
ing c-commanding phrase or phrasal sister. This suggestion is
known as the XP Trigger Hypothesis (XPTH). The evidence for
the XPTH comes from the following facts: the direct object of a
nonfinite verb is lenited when it is separated from the verb by
another phrase like a prepositional phrase or adverbial phrase.
Compare the absence of SM in (43)b with its presence in (44).

(44) Direct object of verbal noun lenited after PP or AdvP
a. Yr oeddPrys yn rhagweld [, yn1721] dranc
PRT was PROG foresee:NONFIN in death

yr iaith Gymraeg. (tranc)
the language Welsh
‘Prys foresaw in 1721 the death of the Welsh language.’

b. yn ffaelio [,4p 1 glir lan]  ddyscu T
PROG fail:NONFIN PRED completely learn:NONFIN the
gelfyddyd (dyscu)
art

‘completely failing to learn the art’
There are also cases where a noun or verbal noun that cannot
be in the accusative is lenited after a phrase in a marked word

order, as shown in (45).

(45) SM after a phrase in a marked word order

a. Mael, yn yr ardd] gi. (ci)
is in the garden dog
‘There’s a dog in the garden.’

b. Mae chwant [, arnaf i] fynd adref. (mynd)
is  desire on:1SG me go:NONFIN home

‘I want to go home.’
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Erfyniodd [;; arnaf i] fynd gydag ef. (mynd)
begged:3sG  on:1sG me go:NONFIN with him
‘He begged me to go with him.’

The nonfinite verb of an embedded complement clause is lenited
after its subject, as shown in (46).

(46) SM of a nonfinite verb after its subject

a.

Mae Aled yn awyddus i Rhys fynd adref. (mynd)
is PRED eager to gO:NONFIN home
‘Aled is eager for Rhys to go home.’

Wrth i Aled ddod allan, mi aeth Mair i mewn.
as to COMe:NONFIN out  PRT went:3SG in (dod)
‘As Aled came out, Mair went in.’

The subject of a sentence lenites whatever follows it, as shown
in (47). This instance also subsumes the SM in (43)a. Note in
(47)b and d that even the negative particle dim can be lenited,
proving that not only nouns are subject to this syntactically
triggered SM.

(47) SM after the subject

a.

Gall y dyn ddreifio 'r car. (dreifio)
can the man drive:NONFIN the car
“The man can drive the car.’

All y dyn ddim dreifio 'r car. (dim)
can the man NEG  drive:NONFIN the car
“‘The man can’t drive the car.’

Gwnaeth Aled weld y ffilm. (gweld)
did:3sG see:NONFIN the film

‘Aled saw the film.’

Gwnaeth Aled ddim gweld y ffilm. (dim)
did:3sG NEG  Ssee:NONFIN the film.

‘Aled didn’t see the film.’
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Not only overt NP subjects but also pro and wh-trace trigger
SM, as shown in (48) (examples from Borsley and Tallerman
1996).

(48) SM after pro and wh-trace
a. Gwelodd pro ddraig. (draig)
saw:3SG dragon
‘S/He saw a dragon.’

b. Pwy a welodd t ddraig? (draig)
who PRT saw:3sG dragon
‘Who saw a dragon?’

The conclusion that Tallerman and Borsley come to is that
SM is triggered simply by the presence of a preceding XP, not
by a functional morpheme like v. Even silent morphemes like
pro and wh-trace can trigger SM when they are case marked.
(Non-case-marked silent morphemes like PRO and NP-trace do
not trigger SM.) Crucially, when pro and wh-trace trigger muta-
tion, they do so because they are filling the role of an NP, not
because they carry any autosegmental floating features. This
conclusion supports the contention of this chapter that muta-
tions are not triggered by silent morphemes consisting solely of
floating features, but rather by lexical or syntactic properties of
the elements that govern them.

Hannahs (1996) reinterprets the XPTH in terms of prosodic
phonology; specifically, he argues that it is not the syntactic
phrases themselves that trigger mutation in examples like (43)-
(48), but rather the phonological phrase (whose boundaries
depend on syntactic information). Under his analysis, mutation
occurs at the beginning of a phonological phrase (¢) preceded
by another phonological phrase within the same intonational
phrase (I). However, while this analyis may succeed in stating
the environment where Welsh “direct object mutation” is found,
it says nothing at all about why the mutation is found there. In
optimality theoretic terms, why are the unfaithful correspon-
dence relationships /t/ R [d], /d/ R [8], /g/ R [D], etc., more
harmonic than the faithful /t/ R [t], /d/ R [d], /g/ R [g], etc.,
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in the environment [ 4[...] 4[_...]]1? In addition, it is not clear
that sentences like Gwelodd ddraig ‘s/he saw a dragon’ and
Gwelwyd draig ‘a dragon was seen’ have different prosodic
structures. Moreover, the analysis is clearly not transferable (as
Hannahs freely admits) to other types of mutation, such as
those in (19) and (22)a-g. So even if this one type of mutation
does have a phonological rather than morphosyntactic environ-
ment (and independent evidence, for example from stress and
intonation, has not been presented to confirm Hannahs’s hy-
pothesis), it is clear that not all Celtic mutations in general do,
and an analysis that covers all instances of mutation in all the
Celtic languages is preferable to one that covers only one
instance of mutation in only one language.

3.3.3.3 Nonadjacency

There are a number of cases of mutation triggered by a pro-
clitic that is not adjacent to the word undergoing the mutation.
For example, in Irish, when a noun is governed both by a pos-
sessive pronoun and by dhd [ya:] ‘two’, it is the pronoun that
determines the mutation. Without a possessive pronoun before,
dhd always causes lenition.?® In (49)a—c, both the pronoun and
the numeral independently cause lenition, so we cannot tell
which is triggering lenition when both occur together. But in
(49)d we see that the pronoun triggers the radical form, even
when the numeral intervenes. If dhd were to end in a floating
lenition-triggering autosegment, we have no explanation for
why lenition is blocked here. It is the pronoun that determines
the mutation or nonmutation of the noun, even when the pro-
noun is not adjacent to the noun. This is made even more clear
in (49)e-g, where the pronoun triggers eclipsis and the nume-
ral lenition. Once again, it is the nonadjacent pronoun rather
than the adjacent numeral that determines the mutation of the
noun.

23 A similar pattern in seen in Breton with the adjective holl ‘all, whole’: by
itself, holl triggers lenition on a following noun, but if a possessive pro-
noun precedes holl, it is the possessive pronoun that determines the muta-
tion of the noun (Stump 1988).



98

ALLOMORPHY

(49) Possessive pronoun + dhd + noun (Irish)

a.

mo mhala
dha mhala
mo dha mhala

do chéaslaidh
dh4 chéaslaidh
do dha chéaslaidh

a ghlain
dha ghldin
a dhé ghldin
a stil

dha shil

a dha suil

ar geuid

dhé chuid
ar dha gcuid

bhur dteach
dha theach
bhur dhéa dteach

a gcloigeann
dhéa chloigeann
a dhé gcloigeann

‘my eyebrow’
‘two eyebrows’
‘my two eyebrows’

‘your (sg.) paddle’
‘two paddles’
‘your (sg.) two paddles’

‘his knee’
‘two knees’
‘his two knees’

‘her eye’
‘two eyes’
‘her two eyes’

‘our part’
‘two parts’
‘our two parts’

‘your (pl.) house’
‘two houses’
‘your (pl.) two houses’

‘their skull’
‘two skulls’
‘their two skulls’

(mala)

(céaslaidh)

(glain)

(suil)

(cuid)

(teach)

(cloigeann)

Nonadjacency effects are seen also where a preposition gov-
erns two nouns conjoined by agus ‘and’. The conjunction itself
does not trigger lenition, as shown by the phrase sioc agus
sneachta (*shneachta) ‘frost and snow’, but when a leniting
preposition like tri ‘through’ governs this phrase, both nouns
are lenited: tri shioc agus shneachta (*sneachta) ‘through frost
and snow’. If lenition were triggered by a floating autosegment
at the right edge of the word tri, we would expect only the first
noun to be mutated, but not the second noun as well. Nonadja-
cency is found also in cases where an English expletive like
fuckin’ is placed between a possessive pronoun and a noun. In
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this case, the mutation triggered by the pronoun skips over the
expletive and affects the noun, e.g. Cd bhfuil mo fuckin’ sheaic-
éad? ‘Where’s my fuckin’ jacket?’ (Stenson 1990, 171). Again,
if lenition were triggered by a floating autosegment at the right
edge of mo, we would not expect lenition of seaicéad. (In Eng-
lish words, [f] resists lenition, so we do not expect *mo fhuckin’
seaicéad.)

3.3.3.4 Irregular behavior of triggers and targets

Finally, the large number of lexical exceptions and irregulari-
ties in mutation makes a purely phonological analysis implausi-
ble. These may be divided into two major classes: those where
the mutation-triggering proclitic exhibits irregular behavior,
and those where the target of mutation exhibits irregular beha-
vior. There are examples of both kinds from both Irish and
Welsh.

Irregular triggers in Irish

The first example of irregular behavior in mutation triggers
comes from Irish numbers. In Irish, a noun after a number is
usually in the singular form. The numbers three through six
cause lenition of the noun, as shown in (50).

(50) Lenition of singular nouns after numbers 3-6

3 tri choiscéim ‘three footsteps’ (coiscéim)
4 ceithre ghrad ‘four degrees’ (grad)

5 ctig chumhacht ‘five powers’ (cumhacht)
6 sé mhi ‘six months’ (mi)

However, certain nouns, mostly indicating measurements, reg-
ularly appear in the plural after numbers (in many cases there
is a special plural form used only after numbers). If the noun is
in the plural after a number, then there is no lenition after the
numbers three through six.**

24 The numbers 7-10 trigger eclipsis regardless of whether the noun is in the
singular or the plural.
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(51) No lenition of plural nouns after numbers 3-6

3 tri bliana (*bhliana) ‘three years’

4 ar do cheithre boinn (*bhoinn) ‘on all fours’

5 ctiig cinn (*chinn) ‘five (things, animals)’
6 sé slata (*shlata) ‘six yards’

If mutations are triggered by a floating autosegment at the
right edge of the triggering proclitic, we cannot explain why
lenition fails to appear when the noun is in the plural. Alterna-
tively, it could be argued that a silent morpheme appears
between numerals and singular nouns but not before plural
nouns, but firstly such a morpheme is difficult to motivate on
methodological grounds (why should a morpheme be expected
in such a position?) and secondly there is no independent evi-
dence for a morpheme, which would be invented solely to
explain the mutation.

Another example of irregular trigger behavior comes from
past tense verbs. Historical tenses (past, past habitual, and
conditional) of regular verbs (and many irregular verbs) in
Irish are characterized by lenition, regardless of whether a
proclitic is present or not (cf. (52)a). A systematic exception to
this generalization is the past tense of the so-called autono-
mous verb form (which has an impersonal or passive meaning),
where the radical is found, again regardless of whether a pro-
clitic is present or not (cf. (52)b). In the case of the personal
forms, there is in fact evidence for a triggering proclitic: vowel-
initial verbs are supplied with a preverb d’ in historical tenses
when no other preverb is present (cf. (52)c).>® Thus a case
could be made that there is a preverbal element before histori-
cal tense verbs which surfaces as d’ before vowels and as leni-
tion on consonants. Since d’ is absent before vowel-initial past
autonomous forms (cf. (52)d.i), the absence of lenition in (52)b.i
is expected: the triggering particle is absent.

25 In old-fashioned literary style, and to some extent in older varieties of
spoken Munster Irish, the full form do is found also before consonant-
initial verbs.
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(52) Mutation in the past tense in Irish
a. Lenition in personal forms

i. bhris mé
break:pAST I
‘I broke’

ii. nior bhris mé

NEG-HIST break:PAST 1
‘T did not break’

b. Radical in autonomous forms
i. briseadh an chathaoir
break:pPAST-AUT the chair
‘The chair got broken’

ii. nior briseadh an chathaoir
NEG-HIST break-PAST-AUT the chair

‘The chair did not get broken’

101

(bris)

(bris)

c. D’ before vowel-initial personal forms in absence of

other preverb

i. d oscail mé
HIST open:PAST 1
‘T opened’

ii. nior oscail mé
NEG-HIST 0pen:PAST 1
‘I did not open’

d. No d’ before vowel-initial autonomous forms

i. osclaiodh an doras*
open:PAST-AUT the door
‘The door was opened’

26 Optionally also hosclaiodh an doras (cf. Ni Chiosain 1991, 77). In general
in Irish, vowel-initial nouns take a prothetic [h] after radical-triggering
vowel-final proclitics like na ‘the (nom. pl.)’, chomh [x0] ‘so’, go ‘to, until’,
le ‘with’, etc. Thus the pattern became established that vowel-initial
words take prothetic [h] in environments where consonant-initial words

take the radical form.
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ii. nior osclaiodh an doras
NEG-HIST 0pen:PAST-AUT the door
‘The door was not opened’

But a problem arises with (52)b.ii: the preverb nior triggers
lenition ((52)a.ii) by itself; it is not followed by the d’ preverb
((52)c.ii). If the mutation is to be represented as a floating
autosegment at the right edge of nior, we predict nior to mutate
autonomous forms as well, which it does not.

A third example of irregular behavior in a mutation trigger is
the negative particle cha of the Ulster (northern) dialect of
Irish. This particle triggers eclipsis of /t/, /d/, and vowels®,
leaves /s/ in the radical (which may be a vacuous application
of eclipsis), but triggers lenition of noncoronal lenitable conso-
nants, as shown in (53). This phenomenon is known as “mixed
mutation.”?®

(53) Mixed mutation after cha in Ulster

a. cha dtugann ‘does/will not give’ (tugann)

b. cha ndéanaim ‘T do/will not do’ (déanaim)

(< chan abréchainn ‘I would not say’ (abrochainn)
d. cha silfinn ‘T would not think’ (silfinn)

e. cha bhionn ‘is not (habitual)/will not be’  (bionn)

f. cha chreidim ‘I do not believe’ (creidim)

The Ulster mixed mutation is even more complicated than any
of the usual mutations: it voices /t/, nasalizes /d/ and vowels,
spirantizes noncoronal stops, and deletes /f/, but does not

27 It is an orthographic convention that the prothetic [n] that vowels acquire
under eclipsis is written at the end of cha rather than the beginning of the
following word, hence chan abréchainn rather than cha n-abréchainn for ‘I
would not say’.

28 This is the pattern prescribed by O Dénaill (1977, s.v. cha), but in texts
written in Ulster Irish (searched on the Tobar na Gaedhilge database, O
Duibhin 2003) the usage is more variable, with eclipsis found not only on
/t/ and /d/ but sometimes on other eclipsable consonants as well. In
some texts, /d/ is left in the radical after cha.
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affect /s/. It is highly improbable that a single feature or bun-
dle of features, or scale value (Gnanadesikan 1997) can do all
of that. And even if one could, why should cha be the only
word where this feature (bundle) or scale value appears?

The Irish preposition le ‘with’ generally has no effect on a
following consonant, but adds h to a following vowel, as shown
in (54)a. However, before verbal nouns (in contexts expressing
purpose, where it is more usually translated ‘to’), it adds n- to a
following vowel in some western dialects, as shown in (54)b
(Finck 1899, 118, de Bhaldraithe 1953/1977, 293). The addi-
tion of n- to a vowel is usually a characteristic of eclipsis, but
as shown in (54)c, le does not trigger eclipsis of consonant-
initial verbal nouns.

(54) Mutation pattern of le ‘with, to’
a.  Generally has no effect on consonants but adds h to vowels

i. le tonn ‘with a wave’
ii. le baladh ‘with a smell’
iii. le héiri na gréine ‘at sunrise’ (éiri)
iv. le hArt ‘with Art’ (Art)

b. In western dialects, adds n- to vowel-initial verbal nouns
to express purpose

i. tadale n-0l ‘nothing to drink’ (6D

ii. rud le n-ithe ‘something to eat’ (ithe)

iii. an mhéid le n-ioc  ‘the amount to pay’ (ioc)

iv. moran le n-insint ‘much to tell’ (insint)
C. No effect on consonant-initial verbal nouns

Tugadh an corp abhaile le cur é.

bring:PAST-AUT the corpse home  to bury:NONFIN it
‘The corpse was brought home to bury.’

Since le has a different effect on vowel-initial words depending
on its usage, it is implausible to imagine that it ends in an empty
segment that adds h to vowels, since there would be no expla-
nation for the addition of n- in (54)b. Positing a morpheme
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that triggers eclipsis after le when it expresses purpose runs
afoul of the fact that consonants are not eclipsed here ((54)c).

The Irish preposition gan ‘without’ has a very irregular muta-
tion pattern. In general, it triggers lenition, as shown in (55)a.
However, it fails to lenite nouns that are qualified ((55)b), or
when it functions as the negation in a nonfinite clause ((55)c).
It does not lenite the coronals /t, d, s/ (which is not surprising
since coronals are usually blocked from leniting after other
coronals: see Ni Chiosain 1991), nor does it lenite /f/ (which is
surprising as gan is the only leniting proclitic that fails to lenite
/t/), except that it does lenite the word fios ‘knowledge’, as
shown in (55)d. It does not lenite proper names, as shown in
(55)e, although other leniting prepositions do lenite proper
names (e.g. 6 Mhichedl ‘from Micheal’).*

(55) Mutation pattern of gan ‘without’
a.  Generally triggers lenition

i. gan chiall ‘without sense; senseless’ (ciall)
ii. gan mhaith ‘without good; useless’ (maith)
iii. gan bhréag ‘without lie; indisputable’ (bréag)

b.  No lenition when the noun is qualified
i. gan bréag ar bith ‘without any lie at all;
completely indisputable’
ii. gan pingin ina phéca ‘without a penny in his pocket’

c.  No lenition when functioning as negation in a nonfinite
clause
i. B’ fhearr duit  gan corrai.

COP-COND better for-you without move:NONFIN
‘It would be better for you not to move.’

ii. Abair leis gan posadh.
say  with-him without marry:NONFIN
‘Tell him not to marry.’

29 This contrasts with Welsh, where personal names generally fail to undergo
mutation in any environment.
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iii. Mol do6 gan pingin a chaitheamh.
advise to-him without penny to spend:NONFIN
‘Advise him not to spend a penny.’

d. No lenition of coronals or [f] (except fios ‘knowledge’)
i. gan teip ‘without fail’
ii. gan dabht ‘without a doubt; doubtless’
iii. gan sagart ‘without a priest’
iv. gan freagra ‘without an answer’
v. gan fhios ‘without knowledge, unknowing’ (fios)

e.  No lenition of proper names
Thainig td gan Micheal. ‘You came without Micheal.’

The only failure of lenition in (55) that can be explained pho-
nologically is that of (55)d.i-iii, where coronals fail to lenite
after the [n] of gan. All the other cases where gan does not
trigger lenition are unexplainable if we believe that gan con-
tains a floating lenition-triggering autosegment at its right
edge.

The preposition ar ‘on’ also generally triggers lenition, as
shown in (56)a. However, unqualified phrases of location using
ar have the radical form ((56)b), but once these same phrases
are qualified, ar once again triggers lenition ((56)c).

(56) Mutation pattern of ar ‘on’
a. Generally lenites

ar bhad ‘on a boat’ (bad)
ar bhord ‘on a table’ (bord)
ar chlé ‘on the left’ (clé)

ar chuntar ‘on condition’ (cuntar)

b. Radical in unqualified phrases of general location

ar barr ‘on top’

ar colba ‘on the outside’
ar corr ‘on edge’

ar muir ‘at sea’

ar tir ‘on land’

ar tosach ‘in front’
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c. Usually, lenition when phrases of location are quali-

fied

ar bharr an ti ‘on the top of the house’ (barr)
ar cholba na leapa ‘on the side of the bed’ (colba)
ar chorr an bhoird ‘on the edge of the table’ (corr)
ar Mhuir Meann ‘on the Irish Sea’ (muir)
ar thir na hEireann ‘on the land of Ireland’ (tir)

ar thosach an tslua ‘at the head of the crowd’ (tosach)

Similarly, the preposition thar ‘over’ does not mutate indefi-
nite, unqualified nouns, as shown in (57)a, but once these same
phrases are qualified, thar once again triggers lenition ((57)b).*

(57) Mutation after thar ‘over’

a. Radical of indefinite, unqualified nouns
thar droichead ‘over a bridge’
thar sliabh ‘over a mountain’

b.  Lenition of qualified nouns

thar dhroichead na habhann (droichead)
‘over the bridge of the river’
thar Shliabh an Iolair ‘over Mount Eagle3"’ (sliabh)

The peculiar mutation behavior of ar and thar is a strong
argument against a phonological trigger analysis. If mutations
are triggered by floating autosegments at the right edge of the
triggering proclitic, we cannot explain why lenition fails to
appear in cases like (56)b and (57)a. Alternatively, it could be
argued that a silent lenition-triggering morpheme appears
between these two prepositions and qualified nouns but not
before unqualified nouns, but such a morpheme is particularly
difficult to motivate in light of the mutation behavior of gan,

30 When thar means ‘over’ in the sense of ‘more than’ it does lenite indefi-
nite, unqualified nouns: thar phingin ‘over a penny’, thar bhliain ‘over a
year’, thar chtligear ‘over five people’.

31 A mountain on the Dingle Peninsula, County Kerry.
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where the behavior of qualified and unqualified nouns is exactly
the opposite ((55)a, b).

Irregular triggers in Welsh

Mixed mutation similar to that seen above in (53) for Ulster
Irish is found also in Welsh, namely after the particles ni ‘not’,
na ‘not (relative)’, and oni ‘not (interrogative); if not’. As shown
in (58), these particles trigger AM of voiceless stops and SM of
voiced stops, voiceless liquids, and /m/.*?

(58) Mixed mutation after ni, na, and oni in Welsh

a. ni phlesiai ‘did not please’ (plesiai)

b. oni chlywodd ‘has (he) not heard?” (clywodd)
c. ni feiddiai ‘did not dare’ (beiddiai)
d. pam na ddylai ‘why shouldn’t’ (dylai)

e. oni lwydda ‘unless (he) succeeds’ (llwydda)

f. niraid ‘there is no need’ (rhaid)

g. na feddylier ‘do not think’ (meddylier)

Since this mixed mutation turns all stops into fricatives®?
(unlike regular SM which turns only voiced stops into frica-
tives) it might be tempting to assume here that ni, na and oni
carry a floating [+ cont] feature at their right edge, different
from the usual trigger of SM. But this analysis still does not
capture the voicing of /%, r/ to [l, r], nor is it particularly
satisfying in light of the fact that ni, na, and oni are the only
particles that behave this way.

There are a number of environments in Welsh where obstru-
ents and /m/ are lenited, but /4, r/ remain in the radical. These
environments include: feminine nouns after the definite article
and after un ‘one’ ((59)a), adjectives after cyn ‘as’, mor ‘so’, and

32 In the spoken language, the particle ni itself is often omitted but its muta-
tion effects remain. In some dialects, AM is moribund and usually replaced
by SM.

33 Except /g/, which is deleted as usual under SM in Welsh.
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pur ‘quite’ ((59)b), and nouns and adjectives after the predica-
tive particle yn ((59)c).

(59) SM of consonants except /4, r/ in Welsh

a. Feminine nouns after the definite article and after un

(4 )

one

i. y gyllell ‘the knife’ (cyllell)
ii. yllysywen ‘the eel’

iii. un ferch ‘one girl’ (merch)

iv. unrhwyd ‘one net’

b. Adjectives after cyn ‘as’, mor ‘so’ and pur ‘quite’

i. cynwynned a ‘as white as’ (gwynned)
ii. cynllawned & ‘as full as’

iii. mor deg ‘so fair’ (teg)

iv. mor rhwydd ‘so easy’

v. pur ddieithr ‘quite strange’  (dieithr)

vi. pur llwyddiannus ‘quite successful’

c. Adjectives and nouns after the predicative particle yn

i. ynddyn ‘a man’ (pred.) (dyn)
ii. yn wag ‘empty’ (pred.) (gwag)
iii. yn rhaid ‘necessary’ (pred.)

iv. ynllygaid ‘eyes’ (pred.)

The failure to lenite in (59)a cannot be attributed to any
underlying phonological property of the definite article and un
‘one’ (such as a specific feature or feature bundle that fails to
lenite /4, r/), because the voiceless liquids are in fact lenited in
feminine adjectives after these determiners. Examples are shown
in (60).

(60) SM of /1, 1/ in feminine adjectives after the definite
article and un
a. y lwyd wawr ‘the grey dawn’ (llwyd)
b. y lonnaf ‘the happiest (woman)’ (Honnaf)
c. unryfedd yw hi ‘she is a strange one’ (rhyfedd)
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As for (59)b—c, although there is no direct evidence like (60)
showing that the failure to lenite /4, r/ cannot be attributed to
the phonology of the triggering proclitic, it seems a priori
unlikely since that explanation cannot be right for (59)a.

Another case of lexeme-specific mutation is found with the
Welsh words blwydd ‘years old’, blynedd ‘years’, and diwrnod
‘days’. These words undergo NM (optionally in the case of
diwrnod) after the numbers pum ‘5’, saith ‘7’, wyth ‘8’, naw ‘9’,
deng ‘10’, pymtheng ‘15’, ugain ‘20°, and can ‘100’. Some exam-
ples are shown in (61)a. However, these are the only words
mutated after these numbers. As shown in (61)b, other words
use the radical form in this context.

(61) Mutation of blwydd, blynedd, and diwrnod after certain

numbers
a. 5 pum mlwydd ‘five years old’  (blwydd)
7 saith mlynedd ‘seven years’ (blynedd)
8 wyth niwrnod/diwrnod ‘eight days’ (diwrnod)
9 naw mlwydd ‘nine years old’” (blwydd)
10 deng mlynedd ‘ten years’ (blynedd)
b. 5 pum dyn ‘five men’
7  saith cath ‘five cats’
8 wyth blaidd ‘eight wolves’
9 naw bachgen ‘nine boys’
10 deng merch ‘ten girls’

Once again, a phonological analysis involving a floating auto-
segment at the right edge of the trigger is highly implausible,
since such a floating element would have to marked as apply-
ing to only three lexical items and to no other words.

Irregular targets in Irish

Forms of the Irish verb ‘to say’ that begin with d- (e.g. deir
(present) and ddirt (past)) do not undergo lenition in the stan-
dard language after particles that otherwise cause lenition,
such as the negative particle ni and the direct relative particle
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a: ni deirim ‘I do not say’ (*ni dheirim), nuair a duirt tii ‘when
you said’ (*nuair a dhilirt ti). If leniting proclitics like ni end in
a floating autosegment, it is difficult to explain why those fea-
tures fail to trigger lenition in this word. Other words that
regularly resist lenition are méid ‘amount’, Dé ‘-day’ (in names
of days), and t(0)igh ‘at the house of (O Siadhail 1989, 114).

In Old Irish, the normal lenition of [s] was [h], as it is in
Modern Irish. But the word siur ‘sister’ exceptionally became
fiur rather than *[hiur] under lenition.* If a feature or feature
bundle is supposed to be responsible for debuccalization, why
is there no debuccalization in this word? And when debuccali-
zation fails, why should the coronal fricative become a labial
fricative?

The Irish irregular verb faigh ‘get, find’ is irregular not only
in its inflection but in its mutation behavior as well. Whereas
the negative particle ni causes lenition of every other verb in
the language that begins with a lenitable consonant, it causes
eclipsis of faigh, as in the examples in (62).

(62) Eclipsis of faigh after ni
a. ni bhfaighidh sé ‘he will not get/find’
b. ni bhfuair sé ‘he did not get/find’

Other leniting particles, such as the direct relative particle a,
do lenite faigh as expected, e.g. nuair a fhaigheann siad ‘when
they get/find’. The behavior of faigh after ni is unexplainable
under a phonological analysis of mutation: if ni ends with a
lenition-triggering floating autosegment, or if it is always fol-
lowed by a silent lenition-triggering morpheme, why should
the lenition-triggering element ni switch to an eclipsis-
triggering element before the forms of the verb faigh?

In English loanwords, lenition applies only if it does not
cause debuccalization or deletion; in other words, lenition does

34 There are a few other words that show [s] — [f] lenition, but only word-
internally, e.g. seiser ‘group of six people’ vs. mdr-feiser ‘group of seven
people’ (lit. ‘large group of six people’) and sephainn [s’efon’] ‘played’
(reduplicated preterite of seinn-).
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not apply to English loanwords that begin with [t, d, s, f]. The
examples in (63) are taken from de Bhaldraithe (1953/1977,
257-58).

(63) Lenition of English words only without debuccalization/

deletion

a. a Mhary ‘Mary!’ (vocative)

b. a Bhridgy ‘Bridgy!’ (vocative)
c. faoi Dan ‘about Dan’

d. droch-tae ‘bad tea’

e. déanta de twine ‘made of twine’

f. aon fag ‘any fag (cigarette)’
g. Sean Frank ‘Sean (son) of Frank’
h. a Sarah ‘Sarah!’ (vocative)

If lenition were an automatic phonological process, we
would expect it to apply to English words used in Irish as regu-
larly as it applies to native Irish words. A case could be made
within a phonological analysis that the reason English [t, d, s,
f] fail to lenite is recoverability, which could be expressed in
OT terms as high-ranking faithfulness to place of articulation.
Such an argument would require the assumption that faithful-
ness constraints on foreign words are higher ranked than faith-
fulness constraints on native words, an argument that has been
made in slightly different forms by Davidson and Noyer (1997),
Fukazawa, Kitahara, and Ota (1998), It6 and Mester (1999),
and Féry (2003a). If other evidence were stronger that lenition
is truly a phonological process, then an analysis based on dif-
ferent rankings of faithfulness constraints in loanwords and
native words could be made here. But, as I have been showing
throughout this chapter, phonological analyses of the muta-
tions are very problematic, and the data in (63), rather than
calling for an analysis within a phonological treatment, are
instead additional evidence against the mutations being phono-
logical processes at all. As a functional explanation, the intui-
tion is strong that foreign words resist lenition if the phonologi-
cal changes are “too extreme” (debuccalization and deletion
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being more severe—and their effects less recoverable—than
simple spirantization); but since the mutations in general resist
a formal phonological analysis, we unfortunately cannot con-
vert that functional intuition into a formal statement.

Irregular targets in Welsh

As in Irish, foreign words in Welsh resist mutation if the effect
is deletion (i.e. if they begin with /g/), as shown in (64)a. This
restriction applies to some monosyllabic native Welsh words
beginning with /g/ as well. Foreign place names usually do not
get mutated (although there is some variation in this respect)
regardless of their initial consonant, as shown in (64)b, although
Welsh place names (including the Welsh names of places out-
side Wales) do get lenited: i Fanceinion ‘to Manchester’ (Man-
ceinion), i Fryste ‘to Bristol’ (Bryste). Personal names usually
resist mutation whether they are of Welsh or foreign origin
((64)c), although in formal texts they can be mutated. In the
literary language at least, the adjective braf ‘fine’ (a French
loanword) resists SM as well.

(64) Words resisting SM in Welsh
a. Foreign (and some monosyllabic Welsh) words
beginning with g

garej ‘garage’

gém ‘game’

gol ‘goal’

gro ‘gravelly shore’
b. Foreign place names

i Buffalo ‘to Buffalo’

i Bonn ‘to Bonn’

yn Berlin ‘in Berlin’

c. Personal names
i Dafydd ‘to Dafydd’

d. braf ‘fine’
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As with the foreign words that resist lenition in Irish, the
Welsh forms in (64) could conceivably be analyzed as belong-
ing to a stratum of the Welsh lexicon to which faithfulness
applies more stringently than to native words, if a phonological
analysis of mutations were otherwise plausible. But as has been
shown throughout this chapter, such a phonological analysis is
not plausible, and the functional intuition that foreign words
resist alteration more than native words do must remain unfor-
malized.

In this section we have seen several ways in which the Celtic
mutations fail to exhibit behavior typical of phonological
processes: they do not target natural classes of features, have
uniform, predictable effects, or reduce phonological marked-
ness in any obvious way. Rather, they are idiosyncratic and
arbitrary, both in their environments and in their effects. For
these reasons it is preferable to view the mutations not as
phonological processes but as morphological effects.

3.3.4 Selection of the mutation allomorph
In the past section we saw a number of reasons why the effects
of the mutations cannot be captured as unified phonological
processes, either with binary features or with ternary scales.
We also saw that the most nearly plausible phonological analy-
sis of the triggers of the mutations, namely floating autoseg-
ments, cannot be accurate. In this section I will outline a pref-
erable analysis, according to which the triggers are lexically or
syntactically marked with a diacritic requiring the elements
they govern to appear in a certain mutation grade (“radical”
being considered a possible mutation grade as well). An agree-
ment constraint ensures that the correct allomorph is selected. I
further propose that the generalizations regarding the effects of
the mutation are stored as morphological word-formation strat-
egies (Ford, Singh, and Martohardjono 1997) rather than as
phonological processes.

An analogue to mutation allomorph selection may be found
in case selection. In both phenomena, there is a government
relationship between two elements, and the form of the second
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element is determined by the nature of the first. Consider, for
example, the dative case in German. As illustrated in (65), the
German dative is used with indirect objects (65)a, with the
complements of certain verbs and adjectives (65)b—c, and with
prepositions indicating non-goal-oriented location (65)d. In
most instances the dative case of a full NP is marked morpho-
logically on the determiner, not the noun itself.

(65) Dative case in German

a.

Indirect objects

Er bietet seinem Freund eine Zigarette an.
he offers his:DAT friend a:AcC cigarette PRT
‘He offers his friend a cigarette.’

Complements of certain verbs
Sie hilft ihrem  Vater.

she helps her:pAT father

‘She helps her father.’

Complements of certain adjectives

Der Schiiller  ist seinem Vater &hnlich.
the:NoMm schoolboy is his:DAT father similar
‘The schoolboy is similar to his father.’

Prepositions indicating non-goal-oriented location

i. Das Heft liegt im Schrank.
the:NoM booklet lies in-the:DAT cupboard
‘The booklet is (lying) in the cupboard.’

ii. Der Schrank steht an der Wand.
the:NoM cupboard stands against the:DAT wall
‘The cupboard is (standing) against the wall.’

iii. Das Kind lauft auf der Stral3e.
the:NoMm child runs on the:DAT street
‘The child is running on the street.” (i.e. running
around there)
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With (65)d may be contrasted the forms in (66), where we
see that the object of a preposition indicating goal-oriented
motion is in the accusative.

(66) Accusative after prepositions indicating goal-oriented
motion
a. Er legt das Heft in den Schrank.
he puts the:Acc booklet in the:AcCc cupboard
‘He puts the booklet in the cupboard.’

b. Sie schieben den Schrank an die  Wand.
they push the:Acc cupboard against the:Acc wall
‘They push the cupboard against the wall.’

c. Das Kind lauft auf die Stral3e.
the:NoM child runs on the:Acc street
‘The child is running onto the street.’ (i.e. towards it)

Interestingly, the preposition zu ‘to’ always governs dative
case, even when goal-oriented motion is indicated, as shown
in (67).

(67) Wir gehen zum Bahnhof.
we go to-the:DAT railroad-station
‘We’re going to the railroad station.’

Thus, case selection in German can be determined by either
syntactic ((65)a, d, (66)) or lexical ((65)b, ¢, (67)) criteria.
Mutation selection in Celtic languages, I argue, works the same
way. Just as prepositions in German can subcategorize for what
case they govern (the one in (67) even overriding syntactic
generalizations), so determiners, prepositions, and other pro-
clitics in the Celtic languages can subcategorize for what muta-
tion grade they govern.

For example, the feminine singular definite article in Welsh
governs the lenited form of a noun (unless it begins with [{] or
[r]); all other forms of the definite article govern the radical
form. Examples are shown in (68).
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(68) Mutations of nouns after the definite article in Welsh
Masc. sing.  Radical y bardd ‘the poet’
Fem. sing. SM y faner ‘the flag’ (baner)
Plural Radical y beirdd ‘the poets’
y baneri ‘the flags’

The feminine singular article is marked with a diacritic
[ +SM], meaning its complement is to appear in its SM allo-
morph. The other forms are marked [+RAD], meaning their
complements are to appear in their radical allomorphs. In OT
terms, this relationship is controlled by the constraint
MUTATIONAGREEMENT (MUTAGREE), which states that the muta-
tion required by a trigger must be realized on its target. Since
both radical and SM forms are listed in the input, there is no
violation of faithfulness (in the case at hand, of IDENT(cont), the
constraint requiring an output segment to carry the same value
of the feature [continuant] as its input correspondent). Tableaux
illustrating the effect of MUTAGREE are shown in (69)—(70).

(69) Radical after the masculine singular article: y bardd
9, o {Dardy,,, vard,,} | MUTAGREE : IDENT(cont)
= 3 bard |

9 vard *

(70) SM after the feminine singular article: y faner

9., ibaner,,,, vaner,,} | MUTAGREE | IDENT(cont)

9 baner *
= 3 vaner

The fact that IDENT(cont) plays no role in mutation is crucial
in an analysis of Manx, where PL and ML are completely inde-
pendent of each other. Consider, for example, the phrases [o
be:da] ‘the boat’, where the radical form of the noun [be:d3]
‘boat’ (input /be:ta/) appears after the masculine singular defi-
nite article, and [s ve:02] ‘his boat’, where the lenited form
appears after the third person masculine singular possessive
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pronoun.®® As we saw above in (28), the lenition of [t] to [8] is
due to the ranking *V[-—voi]lV, *V[—cont]V > IDENT(voi),
IDENT(cont). But the selection of [be:03] over lenited [ve:d3] is
made entirely on the basis of MUTAGREE.
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(71) IpeNT(cont) violated only by PL, not ML, in Manx
a. [o be:d3] ‘the boat

IDENT | IDENT

3, o 1be:ta,,,, | MUT |
+ V[ V01]V *V[ —cont]V (voi) | (cont)

ve:ts, )+ | AGREE

9 be:to § *

= 3 be:0d

9 ve:to

9 ve:0a

* 0
.

b. [o ve:03] ‘his boat

%+ {3::';9]3‘3}’ Al\gg}z V[- V01]V *V[—cont]V I(%%I\;)T (I(]:)ggtT)
o be:ita] *! |
9 be:da| *! % *
3 ve:ta I < | :
= 3 ve:dd " P

In (28)-(30) above we saw that IDENT(cor) is high-ranked in
Manx, because coronals retain their place of articulation under
PL, and in (34) we encountered a ranking paradox that arises
when we attempt a phonological explanation of ML. Under the
current analysis, where lenited forms are listed as allomorphs,

35 Note that I am assuming an ideal state of Manx, in which the presence or

absence of mutations is as strictly adhered to as it is in more robust lan-
guages like Irish and Welsh. In fact, lenition in Late Spoken Manx (in the
last decades before its death) was very sporadic, often failing to appear
where the literary language required it, and sometimes appearing where
the literary language required the radical. See Broderick, 1984-86, 1:9-
20, for examples and discussion.
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the tableau for [do yulis’] ‘to Douglas’ (cf. (34)) is fully com-
patible with the tableau for [edon] ‘face’ in (29).

(72) No ranking paradox between [ds yulis’] ‘to Douglas’ and
[edon] ‘face’

/da, ., {dulis’,,,,| MUT |IDENT/ *V[ = cont]V IDENT | g
YUHS,LEN}/ AGREEE (cor) (cont)

do dulis’| *!

= do YUliS’ 5 5
- |

MUT ' IDENT: 4y, IDENT | ..
/edan/ A GREE; (cor)é V[—cont]V (cont) 0

edon i i * |

*
*

= edon

%

eyon Lox

Just as syntactic position can determine case in German, so
can it determine mutation grade in Celtic languages: for
example, the first word in an NP following a c-commanding or
sister XP in Welsh (assuming the XPTH is correct) appears in
the SM form. The difference here, though, is that syntactically
triggered case marking in German (e.g. marking an indirect
object as dative) is determined by semantic principles like
theta role assignment, while syntactically triggered mutation in
Celtic is not.*°

Allowing the morphology and the syntax to directly choose
mutation grade has a number of advantages over the hypothe-
sis that mutation is triggered by floating autosegments. For one
thing, we are not required to posit silent morphemes in envi-
ronments where there is no independent evidence for them,
nor do we have to resort to highly idiosyncratic phonology in
order to achieve the alternations attested. When a feminine
noun is lenited after the definite article, as are any adjectives

36 This is not to say there is no functional reason for syntactically triggered
mutation: there probably is, such as marking the edges of phrases.
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modifying that noun, it is because the syntax of feminine NPs
requires it, not because feminines end in a floating autoseg-
ment. The nonadjacency cases of §3.3.3.3 are easily explained
under this view: in a phrase like dr dhd gcuid ‘our two parts’
((49)e), dr requires its noun to appear in the eclipsed form,
while dhd requires its noun to appear in the lenited form. We
may hypothesize that the requirement of dr takes precedence,
perhaps because it is higher in the tree than dhd. At any rate,
the fact that the trigger dr is not adjacent to its target mbdd is
not a problem under this view. The same holds true of the
other nonadjacency cases like tri shioc agus shneachta ‘through
frost and snow’ and Cd bhfuil mo fuckin’ sheaicéad? ‘Where’s my
fuckin’ jacket?’, where the mutation trigger still governs its
target even without being adjacent to it.

The irregular behavior of mutation triggers discussed in
§3.3.3.4 can be analyzed by fine-tuning the subcategorization
frames of the triggers (e.g. the numbers 3-6 subcategorize for
the lenited form of singular nouns but the radical form of plu-
ral nouns in Irish; the particles ni, na, and oni subcategorize for
the AM form of a word in Welsh where it is available, other-
wise the SM form, etc.) The irregular behavior of mutation
targets can be analyzed by proposing that individual lexical
items can have mutation allomorphs that deviate 