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Abstract

Compensatory lengthening:
phonetics, phonology, diachrony

by
Darya Kavitskaya
Doctor of Philosophy in Linguistics
University of California, Berkeley

Professor Sharon Inkelas, Chair

The term compensatory lengthening (CL) refers to a set of phonological phenomena
wherein the disappearance of one element of a representation is accompanied by a
corresponding lengthening of another element. This study focuses on descriptive and
formal similarities and divergences between CL of vowels triggered by consonant and by
vowel loss.

This thesis argues that to account for the full range of existing compensatory
phenomena as well as for the absence of certain logically possible outcomes of CL, it is
necessary to distinguish synchronic and diachronic aspects of CL. On the basis of a
typological survey of languages possessing CL, it is shown that CL through consonant
and vowel loss are similar diachronically: both arise through phonologization of inherent
duration of voweis and neither involves any transfer of length or weight. Rather, intrinsic
phonetic vowel durations in both types are reinterpreted as phonologically significant
upon a change in the conditioning environment or syllable structure. To account for the
diachronic source of CL, a phonologization model is developed based on a listener-
oriented view of sound change.

Though similar diachronically, CL through consonant and through vowel loss

function differently in synchronic grammars. Because of this split, purely phonological
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accounts, such as mora conservation, are inadequate to predict the full typology of CL. It
1s proposed that the nature of the split is due to a difference in the relationship between
trigger and target for the two types of CL. Consonant loss in CVC CL is usually
transparent, since it is always segmentally conditioned, assuring synchronic
recoverability of its trigger and permitting synchronic CVC CL alternations to be
modeled as moraic conservation within the syllable. By contrast, CVCV CL is rarely
segmentally conditioned. In most cases the trigger of CVCV CL is not recoverable
synchronically, and thus vowel length alternations become lexicalized or morphologized
and do not result in synchronic compensatory processes. In those few cases where the
loss of the trigger of CVCV CL is segmentally conditioned and thus synchronically
recoverable, CVCV CL alternations remain transparent and formally comparable to CVC

CL alternations.
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Chapter 1.
Introduction

1.1. Defining compensatory lengthening
This dissertation concentrates on the phenomenon of compensatory lengthening, looking
at it from different angles. The term compensatory lengthening (henceforth, CL) refers to
a set of phonological phenomena wherein the disappearance of one element of a
representation is accompanied by a corresponding lengthening of another element.! In
this dissertation we will be primarily concerned with CL processes as they affect vowel
length; consonant length will be dealt with only in connection with (de)gemination.
Descriptively, CL of vowels represents the situation in which the lengthening of a
segment is correlated with the deletion of a neighboring segment, either a consonant or a
vowel. There are two main types of CL of vowels. The first, CL through consonant loss
(CVC CL), is lengthening of a vowel which is correlated with the deletion of an adjacent

consonant. This process is shown schematically in (1).

¢)) C, VG, - CV:
closed o, short V — open G, long V:
one ¢ »one o

! Both consonants and vowels have been claimed to trigger and undergo CL. Four logically possible types
of CL processes are shown in (1°), as presented in Morin (1992).

(1") Four logical types of CL (Morin 1992).

type lengthened lost
segment segment
1. CLyc v C
2. CLyy Vv v
3.CL¢y C A\’
4. CLcc C C

When the lengthened segment is a consonant, the process can be reanalyzed as gemination (Morin’s Type
3) or total assimilation (Morin's Type 4). Assimilatory processes are well beyond the scope of this study.
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Note that the type of CL shown in (1), CL through consonant loss, is
characterized by the lengthening of the vowel as a consequence of the loss of the
consonant, and also by a change in syllable structure. A closed syllable with a short
vowel (as a historical input or a synchronic input and/or underlying representation) ends
up as an open syllable with a long vowel. In the case of CVC CL syllable count is
preserved; the deleting consonant is usually tautosyllabic with the lengthening vowel
(except in the case of so-called double flop which will be discussed in chapter 3 in
connection with CL in Ancient Greek).

An example of CVC CL is shown in (2). In Lithuanian (Baltic), nasals are deleted
if followed by voiceless fricatives, and are retained otherwise. The deletion of nasals is

accompanied by the lengthening of the preceding vowel, producing synchronic CVn ~

CV: alternations.

(2) CL in Lithuanian
spren-dza ‘decides’ spra:-sti ‘to decide’
sun-tfe ‘sends’ suz-st ‘to send’

CL through consonant loss is a typologically common process, and in Appendix 1
I show the results of a survey which located 55 languages belonging to 17 language
families exhibiting this type of CL.

The second type of CL differs strikingly from the first one. CL through vowel loss
is a process whereby the loss of the second vowel in a CVCV sequence is correlated with
the lengthening of the first vowel in this sequence. The properties of CVCV CL are

shown schematically in (3).

3) C, V.GV, C V.G,
open G, short V — closed o, long V:
two G »one G
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CL through vowel loss is characterized not only by changes in syllable structure — from
two open syllables with short vowels to a closed syllable with a long vowel, but also by
the fact that the syllable count is not preserved as a result of this process. A disyllabic
unit of the input becomes one syllable in the output once the second vowel is lost. Such
CL is illustrated in (4), with an example of the diachronic development from Old Church
Slavic (OCS) to Serbo-Croatian.

(4) shows that a short high lax vowel [u] was lost at some point in the history of
Slavic, and that in Serbo-Croatian, the loss of [u] is correlated with the lengthening of the

preceding vowel.

4) OCS Serbo-Croatian
boru > boir ‘forest’
rogu > roiyg ‘horn’
medu > me:d ‘honey’

CL through vowel loss is typologically a less common process than CL through
consonant loss, even though it is by no means rare or exotic. However, while CVCV CL
is quite common historically (see Appendix 2 for a survey of languages which exhibit CL
through vowel loss), synchronic alternations of the type CVCV — CV:C are not
frequently found (I was able to locate only two languages, Lama (Gur) and Baasaar
(Voltaic), which arguably has CVCV — CV:C alternations). Usually, CL through vowel
loss results in synchronic vowel length alternations which are either lexicalized or
morphologized. The reasons for such an asymmetry will be discussed in chapter 5.

This dissertation focuses on the analysis of both CL through consonant and
through vowel loss we have just illustrated. The object of the investigation in this study
are descriptive and formal similarities and divergences between these two types of CL.

The remainder of chapter 1 is structured as follows. Section 2 reviews descriptive

generalizations made about different types of compensatory processes in the past,
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concentrating on CL of vowels through both consonant and vowel loss, and presents an
overview of treatments of CL in the phonological literature. Section 3 outlines the basics
of the phonologization model developed in this study to account for CL as a diachronic
process. Finally, Section 4 presents a summary of the organization of the rest of the

dissertation.

1.2. Theoretical approaches to compensatory lengthening: an overview

CL has been important for phonological theory for a long time, even though the reasons
for its importance changed with the advent of new theoretical frameworks. An interesting
and intriguing fact about CL is that it depends on two formally independent processes:
the deletion of one segment and the lengthening of another. The challenge for
phonological theories has always been either in unifying these two phenomena or in
accounting for them as unrelated events.

Given these two possibilities, there are two main theoretical approaches to CL:
either to deny the connection between the loss of one segment and the lengthening of the
other, or to treat CL as some kind of preservation of phonetic or phonological entities.
The first approach is represented by the phonetic weakening hypothesis of de Chene &
Anderson (1979) which holds that all instances of CL through consonant loss can be
analyzed into two independently motivated processes of weakening of a consonant to a
glide and subsequent monophthongization of a complex syllable nucleus. CL in the de
Chene & Anderson’s model is not a compensatory process. According to their main
argument, *‘there is no such distinct phonetic process as compensatory lengthening, and
accordingly no unified phonetic explanation (such as ‘preservation of syllable weight’ or
the like) should be sought” (De Chene & Anderson 1979: 507). This phonetic weakening
hypothesis which applies only to the CVC type of CL will be further discussed in chapter
3.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



The second type of analysis (that is, some type of unification of segment loss and
segment deletion) is much more widespread. Both phonetic and phonological models
have been developed with the assumption that segment loss and lengthening in CL
processes are crucially connected. A phonetically-based account of CL through vowel
loss is developed in Timberlake (1983b, 1993). The underlying idea of Timberlake’s
work is that CL through vowel loss depends on the preservation of phonetic duration.
Timberlake’s approach is developed specifically to account for CL through vowel loss in
Slavic dialects and will be further discussed in chapter 4.

By far the majority of the conservation approaches have been phonological rather
than phonetic. There are many versions of formal treatments of CL. In the frameworks of
autosegmental and prosodic phonology, CL is accounted for as conservation of a timing
unit, either a CV or X skeletal slot (Clements & Keyser 1983, Lowenstamm & Kaye
1986 among others), or conservation of a syllabic subconstituent, such as the mora,
within a prosodic unit (Hyman 1985, McCarthy & Prince 1986, Hock 1986, Hayes 1989
among others).

The mora conservation hypothesis is perhaps the most influential and widespread
contemporary treatment of CL (Hyman 1985, McCarthy & Prince 1986, Hayes 1989).
The idea behind the moraic conservation approach is that the deletion of a consonant
leaves a stray mora to which the preceding vowel reassociates, acquiring an additional
unit of length. This necessarily connects the deletion of one segment with the lengthening
of the other.

Thus, in conservation models CL is, unlike for de Chene & Anderson (1979),
truly compensatory, in that its application involves either the augmentation of some
property of a segment Y in response to, or to make up for deletion or shortening of some
segment X (Timberlake 1983b), or alternatively a literal transfer of some phonological

property of a deleting segment X to a new segmental host Y (Hayes 1989, among others).
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These two approaches to CL differ in the level of representation to which they refer:
while the former approach appeals to a notion of isochrony, or preservation of the actual
phonetic duration of a word or string, the latter relies on a notion of preservation and
transfer of elements of the phonological representation (CV slots, X slots, or moras).

One of the challenges in formulating a synchronic model of CL is its opacity.
CVC CL processes are inherently opaque since alternations are triggered by the loss of a
moraic segment, but morification and syllabification are not generally supposed to be
specified in the input. Thus, some intermediate level of representation is required, such
that the relevant moras may be first inserted and then subsequently deleted as a later
stage. For this reason, modeling CL in optimality theory (OT) remains problematic. This
may account for the lack of optimality-based treatments of CL. To solve or avoid the
opacity problem, the existing accounts of CL couched in OT use extended versions of the
moraic approach with no derivational component (Lin 1997, Sprouse 1997, Zec 1998), or
choose not to refer to moras, as in Lee (1996) who analyzes CL as preservation of
numerical integrity of segments within a word, or reanalyze CL as coalescence rather

than deletion with subsequent lengthening (Sumner 1999).

1.3. CVC and CVCYV CL diachronically: the proposed phonologization model

In this study, I argue that in accounting for the full range of existing compensatory
phenomena as well as for the absence of certain logically possible variations on CL, it is
necessary to distinguish between the synchronic and diachronic aspects of CL. Past
formal accounts do not differentiate between synchronic and diachronic cases of CL. In
fact, most examples in Hayes (1989) represent diachronic sound changes rather than
synchronic alternations. In chapters 3 and 4, I show that CL through consonants and
vowel loss are similar diachronically: they both arise through phonologization of inherent

duration of vowels. However, I argue that the mechanism of the reanalysis is different for
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CVC and CVCV CL, which leads to their asymmetric behavior as synchronic
alternations. To account for the nature and the source of the asymmetry, I develop a

phonologization model based on a listener-oriented view of sound change (Ohala 1981).

1.3.1. Origins of CVC CL

In the cases of diachronic CL through consonant loss, vowels which are phonetically
longer in the environment of neighboring consonants are realized as phonemically long
with the loss of conditioning environment. (5) shows a hypothetical situation to illustrate
this point. Imagine that in a certain language, X is a consonant with longer vocalic
transitions, for example, a glide, and Y is a consonant vocalic transitions to which are
much shorter, for example, a stop. Prior to the deletion of the consonants, both vowels are
correctly parsed as short, since the length of the transitions is correctly parsed by listeners
as caused by the neighboring consonant and is thus discounted (5a). When both X and Y
are lost is the language in question (5b), the transitions can be reinterpreted as a part of
vowels, and the vowel which is inherently longer in the environment of X than in the

environment of Y is more likely to be reinterpreted as contrastively long.

(5) Phonologization of vowel length: CL through consonant loss

a. Stage 1 b. Stage 2 c. Phonologization
(before consonant loss) (consonant loss)
CVX C \Y% C C Vv CV:
—1 [ —] [ ]
—————— C———
CVY C v C CcC Vv CV
C—4 [ | I
| I I
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A detailed study of the cases of CL through consonant loss will be presented in

chapter 3.

1.3.2. Origins of CVCV CL

To account for CL through vowel loss, it is important to notice that vowels in open
syllables are typically realized cross-linguistically longer than vowels in closed syllables
(Maddieson 1985, Rietveld & Frauenfelder 1987, among others). I argue that this
generalization is what allows us to model most examples of CVCV CL as a
phonologization process.

Consider a schematic example of CL through vowel loss in (6). Prior to the
deletion of the final vowel, the longer vowel duration characteristic of open syllables is
correctly parsed by listeners as a phonetic consequence of syllable structure in the first
syllable of a CVCV sequence, and is discounted (6a). The vowel is interpreted as
phonologically short, as is intended by the speaker. Upon deletion of the final vowel
however, the duration of the vowel in the newly-closed syllable becomes inexplicable,
since it is longer than is expected in the closed syllable (6b). The listener therefore parses
the longer duration as intended by the speaker, and reinterprets the vowel in question as

phonologically long (6c¢):

(6) Phonologization of vowel length: CL through consonant loss

a. Stage 1 b. Stage 2 c. Phonologization
(before vowel loss) (loss of V,)
CcvCcv C v C V c v C cv:C
— —/
CvC C v C CcC v C CVC
— — (original closed syllable)
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The main focus of chapter 4 will be a detailed study of the cases of CL through

vowel loss.

1.3.3. Listener-oriented sound change
The view of sound change assumed here is listener-oriented: intrinsic phonetic properties
of the speech signal are misparsed and reinterpreted, yielding phonologization (Ohala
(passim), Blevins and Garrett 1998, among others).

Ohala (1992) discusses umlaut and nasalization to illustrate hypocorrection as a
listener-oriented sound change. For example, in Hindi the loss of a nasal consonant
results in the nasalization of a preceding vowel. The table in (7) in based on the the stages

of nasalization in Hindi proposed by Ohala (1992):

€)) Time 1 Time 2

speaker says [VN] [VN]
l

listener parses /VN/ A74

At the Time 1, the vowel which is followed by the nasal is predictably nasalized and thus
discounted by the listener. At the Time 2, however, the vowel is analyzed as distinctively
nasalized, since the environment conditioning nasalization — the nasal — is lost.

I propose that CL in an analogous process to the hypocorrective umlaut and
nasalization (Ohala 1981, 1992, 1995). In the case of CL, the vowel duration is present in
the string in question at all times and is reanalyzed as phonemic length upon changes of
the environment. Thus, CL as a historical process does not in fact involve any transfer of
length or weight. Rather, intrinsic phonetic vowel durations in are reinterpreted as
phonologically significant upon a change in the conditioning environment or syllable

structure.
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The main difference between the conservation accounts of CL (that is, formal
phonological accounts and Timberlake’s isochrony model developed for the Slavic CL)
and the phonologization model just outlined is that the phonologization hypothesis does
not assume any transfer of weight upon the loss of a segment in either CVC or CVCV

CL.?

1.4. CVC vs. CVCV CL: synchronic divergence

After accounting for the diachronic source of CL through consonant and vowel loss, I
show that vowel length alternations resulting from the two types of CL function
differently in synchronic grammars. While CVC CL remains a transparent synchronic
phonological process which can be modeled as optimization of syllable structure, CVCV
CL rarely stays transparent. As long as its historical trigger is not recoverable
synchronically, CL through vowel loss cannot be modeled as a compensatory process; it
is usually lexicalized or bound to specific morphological alternations which are non-
optimizing. Chapter 5 will state descriptive generalizations as well as present analyses of
synchronic CL processes, concentrating on the differences between phonologically and

morphologically conditioned alternations.

1.5. Organization of the dissertation

The rest of the dissertation is organized as follows. Chapter 2 is devoted to the question
of whether conservation approaches adequately account for the full array of facts known
as compensatory lengthening. After a short review of the principles and formalism of the
existing conservation models, chapter 2 discusses predictions of conservation approaches

with respect to CL. A number of the predictions of moraic theory, the most influential of

* While I propose an explicit mechanism of the CL sound change, isochrony might be a valid phonetic
notion in some languages, but the process of phonologization of vowel length remains unclear and
somewhat unfathomable under the isochronic account.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



11

conservation approaches, are shown to be problematic. First, the moraic approach
predicts that, since only the deletion of a weight-bearing segment can trigger lengthening,
a language has to have an independently established weight distinction in order to have
CL. However, languages with no evidence of moraic status of consonants (e.g. Piro or
Ngajan) still exhibit CL. Second, moraic theory predicts the deletion of onsets not to
cause CL, since onsets cannot bear weight. There is counterevidence to this claim as well:
I discuss the case of CL through onset deletion in Samothraki Greek. Third, according to
moraic theory, only weight-bearing segments can be relevant in CL processes. However,
in Slavic, the nature of non-moraic intervening onset segments affects the outcome of
CL.

The examination of problems presented in chapter 2 reveals that the moraic
approach to CL both under- and overgenerates. I show that all cases of CL where moraic
theory undergenerates are diachronic. Chapters 3 and 4 concentrate on the understudied
area of segmental conditioning of CL and provide historical and phonetic motivations for
the split between synchronic and diachronic cases. I demonstrate that both CVC and
CVCV CL ultimately have the same phonetic motivation, resulting from phonologization
of inherent duration.

Chapter 3 presents a typology of cases of CL through consonant loss based on a
newly constructed database of 55 languages belonging to 17 different languages families,
and provides in-depth case studies of CL in Ancient Greek, Kabardian, Latin, Lithuanian,
the Ngajan dialect of Dyirbal, and Turkish. The examination of these data reveals that the
phonetic motivations for CVC CL are always twofold: on the one hand, it is only a subset
of consonants which deletes in any given language, and there are always phonetic
motivations (articulatory or perceptual) for why a certain consonant is lost in a particular
environment (glides can be misheard as vowels, nasals are very often lost before

fricatives or voiceless stops, % is often misheard as a part of a vowel, especially if it is
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followed by a sonorant, etc.). On the other hand, the deletion of a consonant does not
always entail lengthening the preceding vowel. When such lengthening does take place,
there is a clear phonetic motivation for it. I propose that in the instances of consonant
loss, only the deletion of consonants the elongated transitions to which can be misparsed
as intrinsic to the vowel can cause CL. Alternatively, the deleting consonant itself can be
mistaken as a part of the vowel. In most cases of CL, lengthened vowels were
phonetically longer in the environment of lost consonants and thus could be reanalyzed as
phonemically long with the loss of the consonant through the mechanism of
hypocorrection (Ohala 1981). In chapter 3, I also account for apparent counterexamples,
such as CL through the deletion of glottal stops, templatic CL in Hebrew, and analogical
CL through degemination in Indic.

Chapter 4 examines CL through vowel loss, concentrating mainly on Slavic, as it
presents the most complex case. The outcome of CL in Slavic languages (schematically,
C,V,C,V, - CV:C) depends on the nature of the intervening non-moraic consonant (C,),
as well as the nature of V, (only mid vowels lengthen), and also on accentuation and on
the position of the deleting vowel in the word. I argue that in the cases of CL through
vowel loss, extra phonetic length is already present in the vowel. At the time when the
second vowel in a CVCYV sequence is lost, the first vowel finds itself in a closed syllable.
Since the duration of a short vowel in an open syllable is usually much longer than the
duration of a short vowel in a closed syllable, phonologization of that phonetic length
occurs, so the vowel is reanalyzed as long.

Chapter 5 deals with theoretical implications of the analyses proposed in the
dissertation. I show that CL processes through deletion of consonants and through
deletion of vowels function differently in synchronic grammars. Because of this split,
purely phonological accounts of CL, such as mora conservation, are inadequate to predict

the full typology of CL. I account for the nature of the split synchronically as a difference
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in trigger/target relationship for the two types of CL. Consonant loss in CVC CL is
always segmentally conditioned, assuring synchronic recoverability of its trigger and
permitting synchronic CVC CL alternations to be modeled as moraic conservation within
the syllable. By contrast, CVCV CL rarely results in synchronic compensatory processes.
In most cases the trigger of CVCV CL is not recoverable synchronically, and thus vowel
length alternations become lexicalized or morphologized, even though they may be
phonologically conditioned. In those few cases where the loss of the trigger of CVCV CL
is segmentally conditioned and thus synchronically recoverable, CVCV CL alternations

remain transparent and formally comparable to CVC CL alternations.
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Chapter 2.

Conservation approaches to compensatory lengthening

2.1. Introduction

This chapter is devoted to the question of whether conservation approaches adequately
account for the full array of facts known as compensatory lengthening. All conservation
approaches, phonetic or phonological, share a general idea that CL is conservation of
some unit that reflects timing either directly or indirectly. What distinguishes these
approaches is how they define such a timing unit. Different conservation analyses of CL
refer to timing units of various degree of abstractness, such as CV or X skeletal slots,
moras, or even absolute duration.

Even though most of the conservation approaches to CL are phonological, the
main insight of conservation models is expressed in the phonetic idea of isochrony as
early as in Timberlake (1983b). The notion of isochrony is not uncontroversial’, but in
the phonetic literature, isochrony has been used to refer to a phenomenon whereby the
phonetic duration of a word tends to remain constant (Abercrombie 1964). Trask (1996:
186) defines isochrony as “a type of speech rhythm in which units of a certain type tend
strongly to be produced at regular intervals of time — that is, in which each such unit takes
the same length of time to pronounce”.

Timberlake (1983b) extends the accepted notion of isochrony to express the idea
of conservation of phonetic duration. He suggests that Late Common Slavic was subject
to isochrony on a level of a word, arguing that phonetic reduction (the loss of a vowel) in

a syllable was compensated for by increased phonetic duration in the preceding syllable

? It remains to be seen if isochrony is a physical reality or a tendency which is manifested in the production
or perception of a word. While it has been postulated that isochrony is a valid phonetic notion in some
languages (see Abercrombie 1964 for English), it has been also claimed that isochrony cannot be defined as
a purely phonetic effect, and that lexical and syntactic factors have to be taken into account (Lehiste 1972).
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due to a tendency of words to remain of constant duration.® Timberlake’s theory is
prescient insofar as it appeals to scalar categories and integrates phonetics into phonology
long before the advancement of phonetically-grounded phonological theories (as, for
instance, Flemming 1995).

The idea of isochrony as interpreted by Timberlake (1983b) can be viewed as a
phonetically-oriented conservation model of CL. However, the implementation of the
idea of direct conservation of phonetic duration remains problematic and difficult to
substantiate, since it is by no means true that CVV and CVC syllables have the same
phonetic duration.” Additionally, Timberlake’s interpretation of isochrony is rather
teleological, since the driving force of the *“desire” of words or syllables to remain of
constant duration is not defined under his model.

Phonological approaches are better equipped to implement the idea of isochrony
formally insofar as they do not refer to phonetic duration directly, but rather treat CL as
conservation of more abstract timing units. These units of timing has been defined as CV
slots (McCarthy 1979, 1981, Clements & Keyser 1983), X slots (Levin 1985,
Lowenstamm & Kaye 1986), and moras (Hyman 1985, McCarthy & Prince 1986, Hock
1986, Hayes 1989).

In the rest of the chapter, I will present an overview of past conservation models
of CL and suggest that purely representational accounts do not account for the full range
of data and that a reference to diachronic development of CL processes is crucial in
understanding their synchronic properties. Section 2 will present the main assumptions of
early autosegmental theories of CL, such as CV phonology and X theory, and section 3

will concentrate on the basic tenets of moraic theory. In section 4, I will discuss the

* See also McRobbie (1990) for an argument that isochrony is a phonetically valid principle in Skolt Sdmi,
responsible for CL of vowels preceding shorter consonants.

5 Barnes (2001) shows that in Turkish vowels in CVC syllables tend to be longer than in CV syllables,
which is not cross-linguistically expected. This could be due to “isochronic” tendencies of CVC and CV:
(heavy) syllables, but remains to be tested.
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problems which moraic approach faces in accounting for CL, and section 5 will outline

the beginnings of the phonologization analysis to be developed in later chapters.

2.2. Autosegmental phonology

The main point of disagreement between conservation approaches to CL is what unit of
timing is conserved. I am aware of only one analysis which treats CL as a direct
conservation of segments (Lee 1996)°, and all other treatments of CL define the
conserved unit in terms of prosodic/autosegmental material.

The need of levels of representation independent of segmental strings was
recognized in work by Williams (1976), Goldsmith (1976), Liberman (1975), Liberman
& Prince (1977), among others, and led to the development of the theory of
Autosegmental Phonology, introducing phonological models in which prosodic properties
of strings, such as tone and stress, were treated as independent levels of representation.
Since the early autosegmental models provided satisfactory solutions to previously
intractable problems, they were naturally extended to account for other phonological
processes, including CL.

Examples adapted from Hayes (1989) illustrate the organization of the syllable in

CV theory (1a) and in X theory (1b).

¢ The attempt to treat CL as segmental conservation is presumably due to the fact that CVC CL alternations
are opaque if treated with reference to syllable structure, and thus present a problem for OT (see Chapter S
for a fuller discussion). Lee (1996) treats CL, as well as metathesis and coalescence processes as *“‘the
outcome of an endeavor to conserve to the utmost extent possible the numerical integrity of segments of a
morpheme”. This approach relies heavily on the use of diacritics and loses insight present in moraic
treatments of weight-related phenomena. To avoid CL through the loss of onsets, Lee uses a constraint
STROLE which compares “syllabic structure™ of the input and the output (Lee 1996: 4). Since Lee neither
posits the existence of underlying syllable structure nor refers the reader to any intermediate stage, the
correctness of the analysis is far from self-evident, since it is unclear if it can derive the basic CVC CL
pattern.
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In (2), there is an example of CL through /-deletion in the [Zma dialect of Komi

stated in the formalism of CV phonology (e.g. Clements & Keyser 1983). The central

insight of CV phonology which was kept by all later autosegmental approaches to CL is

that the deletion of a segment happens only on the segmental tier, which leaves an empty

slot on the prosodic (or skeletal) tier. The melody from the preceding vowel subsequently

spreads to the following empty tautosyllabic position, resulting in a long vowel.

(2) Komi /-deletion in CV phonology

a. /kil-ni/ -
hear-INF

b. lo] o]
/N /]
cCVvVvcCccCcv -
LT
k t I ni
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Proponents of the X theory dispense of CV phonology on the grounds that the
C/V representation of skeletal slots appears to be too restrictive. Certain skeletal slots
seem not to discriminate between consonants and vowels, as can be demonstrated on the
above example of CVC CL, where deletion of a consonant is followed by lengthening of
a vowel. However, while the C/V specification of skeletal slots is too specific,
representation of segmental positions in terms of unified X slots may be too general. In
his seminal 1989 article, Hayes convincingly argues that, contrary to predictions of X
theory, double linkings to onser + nucleus, if they exist, do not represent length, and
length-creating operations involve only spreading onto rhyme positions. Thus, the moraic
approach, which does not have any of the problems associated with either CV theory or X

theory, is the best representational approach developed so far to account for CL.

2.3. Moraic approach to compensatory lengthening

In this section, I will turn to predictions with regards to CL made specifically by moraic
theory. As we have seen, moraic theory accounts for CL in terms of mora conservation.
The moraic conservation hypothesis covers more typological ground than any other
approach, since on one hand it claims to account for both CL through consonant and
through vowel loss, and on the other hand, it does not explicitly differentiate between CL
as a diachronic sound change and synchronic CL alternations. It turns out, however, that
both of these distinctions need to be recognized in order to account for the full array of
CL facts.

In this chapter and in the rest of the thesis, I will show that CVC and CVCV CL
function differently in synchronic grammars and will argue that distinguishing diachronic
processes from synchronic alternations is crucial for understanding the nature of this
split. My goal in the rest of this chapter is to address false predictions of the moraic

approach in respect to CL.
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2.3.1. Moraic theory: an overview’

The notion of mora as a unit of weight is relatively uncontroversial and long recognized.
For example, the concept of a mora counting language was already used by Trubetzkoy
(1939) to characterize stress assignment in Classical Latin. The current definition of mora
arose from work on accentuation (e.g. McCawley 1968, Newton 1972), and was later
extended to become a general characterization of syllable structure.

In all contemporary versions of moraic theory (Hyman 1985, Hock 1986,
McCarthy & Prince 1986, Hayes 1989, and the following work), mora is used to denote
syllable weight. In most generative accounts, short vowels are mapped to one mora, and
long vowels — to two moras, but the representation of consonants varies even within the
moraic framework.

Hyman (1985) assumes that all segments are underlyingly moraic, and the
universal Onset Creation Rule removes moras from prevocalic (onset) consonants. Such

consonants are subsequently associated with a following mora, as shown in (3).

3) a. Ccv b. (OAVAYS
(o) (o}
l N
u bou
A1 AV
t a t a

Hyman’s version of the moraic approach is used in recent OT-based analyses, e.g. Lin
(1997) assumes underlying moraicity of all segments in order to account for CL in Piro.
However, a more widespread approach holds that only vowels and geminate consonants
are moraic underlyingly (Hayes 1989). According to Hayes, coda conscnants are only
assigned moras by a language-specific rule which he dubs Weight-by-Position principle.

Weight-by-Position is only applicable to languages which recognize CVV and CVC

7 For a detailed review of recent developments in moraic framework, see Broselow (1995).
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syllables as equally heavy. In these cases, a coda consonant in a CVC syllable can be
assigned a mora (4). Otherwise, the coda consonant is adjoined either directly to the

syllable node (5a) or to a mora of the preceding nuclear vowel (5b).

(C)) CVC - heavy

c
N
TR
[

t a t

5) CVC - light
a. cls b. cls
/R AN
t a t t a t
In chapter 1, we briefly described the basic tenets of the moraic treatment of CL.
To review, in order to capture the appearance of a transfer of vowel length from one
place in a string to another, it is proposed by the proponents of moraic account that CL
occurs when a mora-bearing segment is deleted, but its mora persists in the
representation. This stray mora is then reassociated to a nearby vowel, making that vowel

long. Moraic approach assigns CL an analysis such as that in (6), constructed on the basis

of the s-deletion in Latin.

(6) Latin s-deletion in moraic theory (Hayes 1989: 262)
a.s > ¢/ ___ [+son, +ant] (segmental tier only)

b. Compensatory lengthening

’

pLu where " is a segmentally unaffiliated mora

.
/
»
4

a
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B — 7Q

c c
N N N

ll-l/ilu —)/Lllll/lill —>/thu
S u k a

n

-

(6) demonstrates that in Latin, according to the analysis proposed by Hayes (1989), s

g p = [kamnus]
||
u s

deletes before sonorants only on the segmental tier. The rule responsible for the
segmental deletion (6a) is supplemented by a prosodic rule (6b) which states that if a
mora is not affiliated to any segmental material, it is filled by spreading from an
immediately preceding vowel. (6c) illustrates these two rules in action on the example of

a Latin word [ka:nus] ‘gray’.?

2.3.2. Moraic approach: predictions and problems

The preceding sections have described a set of mechanisms which are used to account for
CL in the moraic approach. The goal of this section is to state and test predictions of
moraic approach in respect to CL. It will be demonstrated below that a number of
predictions of moraic theory are false, and that both CVC and CVCV types of CL are
problematic for it. Here I will concentrate on several specific problems. First, moraic
approach predicts that, since only the deletion of a weight-bearing segment can trigger
lengthening, a language has to have an independently established weight distinction in
order to have CL. However, languages with no evidence of moraic status of consonants
(e.g. Piro or Ngajan) still exhibit CL. Second, moraic theory predicts the deletion of
onsets not to cause CL, since onsets cannot bear weight. There is counterevidence to this
claim as well. Third, according to the moraic approach, only weight-bearing segments
can be relevant in CL processes. However, in some languages (e.g., in Friulian or in

various dialects of Slavic), the nature of non-moraic intervening onsetr segments affects

® It is unclear if there is evidence for synchronic status of s-deletion in Latin, even though this example is
presented as a synchronic alternation in Hayes (1989).
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the outcome of CL. Slavic CL presents yet another problem for moraic theory which
cannot account for jer vocalization short of proposing half moras. After laying out the
issues just mentioned, I will discuss the issues of adjacency and directionality in respect
to CL as a mora transfer.

I will argue that the cause of the problems (except, perhaps, theory-internal ones)
lies in not distinguishing diachronic phonetic lengthening processes from synchronic CL
alternations. Specifically, I will show that, while CL as a sound change does not involve
any direct transfer of weight, the account of synchronic CL alternations can be modeled

in terms of moraic approach.

2.3.2.1. Independent weight distinction

The independent weight distinction hypothesis has its roots in the argument first made by
de Chene & Anderson (1979) and developed by Bichakjian (1986) that CL is a structure-
preserving change, which in essence means that compensatory processes cannot be the
primary source of vowel length, and that a necessary condition for the development of
contrastively long vowels through CL processes is the independent existence of a length
contrast in the language (de Chene & Anderson 1979: 517). However, there are several
counterexamples to this claim (see Gess 1998 for discussion), such as Ngajan (Dixon
1990), Occitan (Kiparsky 1996), Friulian (Hualde 1990), Andalusian Spanish (Hock
1986), Piro (Matteson 1965), Dinka (Andersen 1990) and Komi (Collinder 1960).° It is

® Turkish can probably be added to this list, since, according to Kornfilt (1997), native Turkish vowels are
phonemically short, and long vowels are the result of loss of the voiced velar fricative intervocalically with
vowel coalescence (1’a-c) and postvocalically (1'd-e).

(1) a. alacagiz (alaja:z] ‘we shall take’
b. agir [ar] ‘heavy’
c.aga (a:] ‘master’
d. degdi [de:di] ‘he touched’
e. dag [da:] ‘mountain’

Since postvocalic and intervocalic {y] were arguably lost at the same time, one cannot argue for the
existence of vowel length distinction prior to CL. However, borrowed words in Turkish can have
phonemically long vowels.
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claimed that in all these languages which belong to different language families, CL is the
source of phonemic vowel length. For example, Collinder comments that in Mordvin and

in Permian all vowels are short, but in the related IZma dialect of Komi,

*“a non-palatalized ! has disappeared ... in closed syllables, and the preceding
vowel has been lengthened. This has brought about an opposition between short
and long vowels; e.g. pi, son, boy ~ pii, cloud, pu, tree, wood ~ puu, red

whortleberry...”

Dinka (Anderson 1990), a Nilotic language, is perhaps the most striking of
counterexamples to de Chene & Anderson’s statement that CL is a structure preserving
sound change since in Dinka CL through vowel loss brought to life a ternary vowel
length distinction.

As is clear from the counterevidence and convincingly argued for by Lin (1997)
and Gess (1998), de Chene & Anderson’s hypothesis that CL is a structure-preserving
sound change does not hold. Hayes (1989) modifies de Chene & Anderson’s prediction,
making it more restrictive. According to Hayes, the existence of CL in a language implies
the existence of an independent weight distinction in that language. This follows directly
from the formalism of moraic approach. Given that CL is defined as a mora transfer, only
the deletion of a weight-bearing segment can trigger lengthening. It is axiomatic in
moraic theory that only vowels or weight-bearing codas can be moraic. Thus, CL through
vowel deletion is predicted to be possible with no independent requirements (a deleting

vowel will always bear a mora), while CL through consonant deletion requires moraicity

2" gazi [ga:zi:] ‘warrior for the faith’ (Arabic gha:zi)
beraber [bera:ber] ‘together’ (Persian bara:ber)

De Chene & Anderson (1979: 523) discuss the Turkish data in (1) and (2') as an example of indeterminate
chronology, but other cases just mentioned show that CL does not have to be a structure-preserving change.
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of the deleting consonant, that is, the existence of syllable weight distinction in a given
language.

Now we will more closely consider the development of CL in two unrelated
languages, Ngajan and Piro. Ngajan, a dialect of Dyirbal spoken in Australia, has
acquired vowel length through CVC CL (Dixon 1990). In Ngajan, y, /, and r were lost in
syllable codas with CL of preceding vowels. The data in (7) exemplifies CL in Ngajan, as
compared to a different dialect of Dyirbal, Mamu, which retains the high glide and the
liquids and has no distinctive vowel length. Notice that CL in Ngajan is a diachronic

process, and no synchronic alternations which involve CL are present in the language.

(7) Ngajan and Mamu dialects of Dyirbal (Dixon 1990)

Mamu Ngajan

a. waynyji- wamyji- ‘to go up’

b. marbu ma:zbu ‘louse’
namir pami: ‘hungry’

c. gulgu gu:gu ‘brought together’
bulal bula: ‘firefly’

In the case of Ngajan, all the tests for the existence of heavy vs. light syllable
distinction fail. Firstly, neither Ngajan nor Mamu have independent vowel length
distinction. Secondly, stress in Ngajan is not quantity sensitive. Thirdly, Ngajan does not
seem to have a minimal word condition, at least of the type which depends on the
difference between heavy and light syllables. So, Ngajan does not possess any
independent evidence that consonants whose loss triggers CL are moraic.

Piro, an Arawakan language spoken in Peru, also has CL through consonant loss.
Synchronic CL alternations in Piro involve deletion of consonants as well as deletion of

vowels. Piro has a boundary vowel deletion (BVD) rule that removes the final vowel of
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each lexical root and derived stem at each state of derivation. Lin (1997) analyzes vowel
length alternations in Piro as CL through consonant loss, since the loss of a vowel as a
result of BVD does not trigger lengthening, as is shown in (8a). BVD is consistently
blocked if its application would create a cluster of more than two consonants. However,
sometimes BVD creates clusters of two consonants'® which are not permitted due to
language-specific cooccurrence restrictions. Simplification of such non-permissible
clusters results in vowel lengthening (8b), which Lin (1997) analyzes as moraic

conservation.

(8) Piro (Lin 1997)
a. Suffixation, vowel deletion, no consonant deletion, no CL

/nika-ya-waka-lu/ [nikyawaklu] ‘to eat it there’
to eat-LOC-place-it

b. Suffixation, vowel deletion, consonant deletion and CL

/nika+ka/ — nikka — [nizka] ‘he is eaten’
(he)-to eat-PASS

Piro CL is intriguing due to the fact that the language seems to have only open
syllables. According to the analysis developed in Lin (1997), which relies on Matteson’s
(1965) description of syllable structure in Piro, only CV sequences are syllabified, so Piro
has no codas and at most one onset consonant in a syllable. All other segments are moraic

but not syllabified. The proposed syllabification of a Piro word is shown in (9).

9) T

Se—a

1
(TR
/\ |

it ky awakl u

Se—a

'© These clusters include certain combinations of consonants which are similar in place and/or manner of
articulation, e.g. *pp, *tt, *kk, *t-ts, ts-s, *affricate-affricate, *fricative-fricative, *rr, *Il, *rl, *Ir, etc. For
the full list of disallowed clusters, see Lin (1997: 405).
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The interpretation of Piro syllable structure shown in (9) implies that Piro does
not have an independent weight distinction within the syllable, unless it is a syllable with
a long vowel. Thus, Piro only partially supports Hayes’s prediction. Indeed, CL is
triggered only by weight-bearing segments, but the fact that these segments are moraic
does not imply the existence of weight distinctions within a syllable.

We conclude that the independent weight distinction appears to be a strong
prediction of the moraic approach which does not always hold. However, it is very hard
to test this prediction, since the fact that a language does not employ weight distinctions
does not necessarily entail the absence of such distinctions. We will now turn to other

predictions of moraic approach which are easier to test.

2.3.2.2. Onset deletion

Hayes (1989) explicitly states that onset deletion should not cause CL, since onsets do
not contribute to weight and cannot be moraic. However, CL through onset loss exists,
which constitutes the main objection to this prediction. The example of CL though onset

loss in Samothraki Greek (Newton 1972) is shown in (10).

(10) CL through onset loss in Samothraki Greek

Standard Samothraki

a. adras adaz:s ‘man’
samaOraki samaOa:k ‘Samothraki’
padreya paditya ‘marriage’
Standard Samothraki

b. ruxa uzxa ‘clothes’
rota o:ita ‘ask!’
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According to Hayes (1989), the only possible CL process through onset deletion
is double flop "', which can be described as the deletion of a post-consonantal onset with
the subsequent resyllabification of the coda consonant into the onset with the loss of its
mora, as, for example, in Ionic dialects of Greek (*odwos > o:dos). While the examples
in (11a) could possibly yield to such an analysis (if we hypothesize an unlikely
syllabification of obstruent + r clusters as heterosyllabic), the forms in (10b) crucially
show that r-loss in Samothraki Greek cannot be accounted for by invoking a mechanism
of double flop.

Hayes (1989) discusses Samothraki data as well as r-deletion in Onondaga
(Michelson 1986) and dismisses these two as counterexamples to the prediction that CL
through onset loss should not possible. Hayes proposes that both Samothraki and
Onondaga cases involve an intermediate stage in which r is in the coda and thus is
moraic. This account may well work for Onondaga, however, it is crucial that in
Samothraki, all » was lost unconditionally, but only the deletion of r in onsets was

accompanied by CL. The reflex of a lost coda r is i, as demonstrated in (11).

(11) Coda r deletion in Samothraki Greek

Standard Samothraki
xarti xaiti ‘paper’
kardia kaidia ‘heart’

A fuller description of the Samothraki Greek data and an analysis of CL through onset

loss in Samothraki will be offered in chapter 3.

" Double flop was proposed for Ancient Greek by Steriade (1982) and subsequently restated by Hayes
(1989) in terms of moraic theory. For a detailed discussion of double flop, see chapter 3, section 3.2.1.4.
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2.3.2.3. Intervening segments

Yet another prediction of moraic theory is based on an assumption implicit in the
formalism of the approach that CL is a context-free process which depends only on the
trigger and the target. Specifically, moraic approach models CL through vowel loss in the
following manner. The deletion of the final vowel of the CVCYV string results in an ill-
formed syllable consisting of a consonant onset and an empty nucleus. Through a process
of parasitic delinking proposed by Hayes (1989), the onset consonant is detached from its
syllable node. At this point, the stray mora is free to reassociate to the vowel of the
preceding syllable. Parasitic delinking is illustrated in (12) on the example of Slavic

CVCV CL.

(12) Slavic CVCV CL (after Hayes 1989 on Middle English)

(o] c o] c (o] c
/l /l /l /l /I /I\

U b - u | H U - nu

| | I t |- N
b ob u b o b u b o b b o b

It can be seen from the discussion above that the moraic approach makes the
following prediction: since intervening onset consonants in CVCV CL are not associated
to any prosodic structure at the time of the reassociation of the stray mora, they should
have no way of interacting with the application of CL.

However, in CL through vowel loss, the nature of non-moraic onset segments can
affect the outcome of CL. For example in Slavic or Romance (specifically, Friulian), the
realization of C,VC,V CL depends crucially on the identity of the intervening C,. While
some intervening consonants permit CL to take place, others appear to block it. In (13),

there is an example of diachronic CVCV CL in Polish (West Slavic).
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(13) Polish (Timberlake 1983a)

a. *domu > do:m ‘house’ (Old Polish)
*Vozu > wo:z ‘cart’
*dobu > da:b ‘oak’

b. *soku > sok ‘juice’

When the second vowel in a CVCV sequence is lost, the first vowel lengthens before
sonorants, voiced fricatives, and voiced stops, as in (13a), but does not lengthen before
voiceless stops, as in (13b). Moraic approach has no way of accounting for this state of
affairs. It sufficient just to state this as a problem now, and an account of these facts will

follow in chapter 4.

2.3.2.4. Adjacency

A basic fact which a theory of CL must account for is the observation that the trigger and
the target of CL are always in some relation of adjacency to one another. This adjacency,
however, cannot be defined as strictly local, since there are cases of CL through
consonant loss where the deleting consonant and the lengthening vowel are not adjacent
(as in Tehrani Farsi and Ionic Greek). In the cases of CL through vowel loss the trigger
and the target of CL are always adjacent vowels, but they are also not strictly local since
in most cases they are separated by one or two consonants. These facts seem to suggest
that adjacency per se is not a valid notion in describing CL processes. However, on the
other hand, there are no long distance diachronic CL sound changes or synchronic CL
alternations (for example, loss of a final vowel never triggers lengthening of a vowel in
the first syllable in a trisyllabic word). To account for this generalization, either a loose
version of adjacency or an independent motivation for why CL alternations tend to

remain local is called for.
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Moraic theory offers an approach to adjacency developed mainly for the instances
of CVC CL. Under the moraic approach, CL through consonant loss is viewed as
spreading a vowel melody onto a syllable-final empty position. The fact that nothing but
the melody of the preceding vowel can spread onto a stranded mora is assured by the
principle of no association line crossing, an axiom of autosegmental phonology which is
a part of the well-formedness condition of Goldsmith (1976).

Tehrani Farsi illustrates the problem of adjacency in moraic theory in respect to
processes of CL through consonant loss. (14) shows variation between formal and

colloquial varieties of Tehrani Farsi. Colloquial forms exhibit CL through the loss of a

glottal stop.

(14) Formal Colloquial

a. ro?b ro:b ‘terror’
le?n laem ‘cursing’

b. rob? ro:b ‘quarter’
fem? fem ‘candle’

Note that in (14a) the lost segment is strictly adjacent to the lengthening vowel. However,
in (14b) the trigger and the target of CL are not adjacent. With the deletion of the glottal
stop in (14b) no resyllabification takes place and thus CL is predicted to be blocked by no

association line crossing (15).

(15)

>a

c
/\

>1:—q

L - | -
/N /N
rob? rob? rob
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Darzi (1991) proposes that only glottal segments are moraic in Tehrani Farsi and
resolves the issue of the crossing of association lines by separating a CV tier from a

moraic tier, as in (16). "

(166 CVCC
l |
T

- — 0

F—0 —<L

|
b

/ o___n

\%
|
o ?
|
ooy
Darzi’s proposal correctly accounts for the Farsi data and could even be extended to
account for CL through vowel loss, but runs into a number of problems of its own.
Firstly, the model in (16) predicts that a loss of a coda consonant can cause lengthening
of the vowel in the following syllable, since there are no association lines to prevent the
spreading. This problem can possibly be fixed by referring specifically to syllable
structure and defining CL as a process which applies within a syllable. A more serious
problem of Darzi’s account is that it does not match the standard prosodic hierarchy.
Under Darzi’s account, syllables represent groupings of segmental material, but do not
constitute a higher level of prosodic hierarchy in respect to moras which goes against the
main insight of various work on syllable-related phenomena and syllable typology."

In the chapters to follow, I propose a solution to the adjacency problem. In the
case of CVC CL, I rely on the intuition present in most moraic accounts of CL that CL
through consonant loss is preservation of syllable weight. This accounts for the adjacency
effects in most CVC CL alternations, as well as for alternations such as in Tehrani Farsi
where the trigger of CL is not immediately adjacent to the target, but they are
tautosyllabic. However, in the case of CVCV CL, this account by definition is not valid,

since CVCV CL necessarily involves a disyllabic unit. Insofar as such cases remain

12 See chapter 3 for the analysis which supports Darzi’s proposal of the moraicity of glottal segments in
Tehrani Farsi (see also Sumner 1999 for an opposite view).
13 See Blevins 1995 for an overview.
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phonologically conditioned, I propose that they can be modeled as moraic conservation
within a foot. However, I show in chapter 4 that CL through vowel loss rarely results in
phonologically conditioned alternations. While the source for adjacency for
phonologically and lexically or morphologically conditioned alternations lies in the facts
of diachronic development of CL through vowel loss, moraic conservation is not relevant

for the latter case. The question of adjacency in CL will be further addressed in chapter 5.

2.3.2.5. Directionality in CVCYV compensatory lengthening

A second basic fact about both types of CL is that the directionality of CL is always
right-to-left. In CL through consonant loss, the directionality simply follows from the
assumption that only loss of moraic consonants can trigger CL, and onsets are never
moraic.

However, CL through consonant loss is triggered only by the loss of the second
vowel in a CV,CV, sequence, and the loss of V, never results in lengthening of V,. In
moraic theory, the directionality problem of CVCV CL is solved by invoking Hayes’s
mechanism of parasitic delinking, discussed in earlier sections. To review, by virtue of
the parasitic delinking mechanism, an onset consonant is detached from its syllable node
after the deleting of a tautosyllabic vowel, so the stray mora would be free to reassociate
to the vowel of the preceding syllable, as shown in (17a). This approach correctly derives
the observed right-to-left directionality of CVCV CL processes. Were the first vowel of a
CVCV string to delete (as in 17b), its mora would be incapable of reassociating to the
vowel to the right, blocked by the intervening association line of the onset of the

following syllable. Thus, the moraic approach predicts that alternations of the type rama

— tam, the hypothetical example in (17a), are possible, while alternations of the type

tama — tma: (17b) should be non-existent.
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(17) Directionality and moraic theory

a. o) (o) (o) (o} tama — ta'm
l l AN N
u O - L - pou
/1 /] /17 /N
CV CV cVvV C CV C
b. *o G G tama — tma:
I | /1
28 U8 B up
/1 /1 /1
CV CV CcC CvV

The moraic account of directionality facts in CVCV CL just outlined also depends
on a number of theory-internal underlying assumptions. First, as in the case of adjacency,
the solution depends on the principle of no association lines crossing. This principle
would not hold if moras are assumed to be on a separate plane (see Darzi 1991 discussed
in the previous section) or if consonants and vowels are analyzed as being on separate
tiers (e.g., in McCarthy 1986). Second, as was already mentioned, the solution heavily
relies on the parasitic delinking proposal, which is not independently motivated and thus
remains a stipulation.

In chapter 4, I will show that the directionality of CVCV CL is constrained by the
historical development of vowel lengthening in languages which exhibit the process in
question, and account for apparent counterexamples to this analysis, such as minimal size

condition and rhythmic vowel deletion.
2.4. Conclusions

We conclude that both CL processes through consonant and vowel loss cause problems

for moraic approach. These problems are summarized in (18).
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(18) Problems for mora conservation approach

CVC, CVCV the existence of independent weight distinction
adjacency problem
directionality problem

cve onset deletion

cvev the nature of intervening C

The existence of independent weight distinction is predicted for both CL through
consonant and through vowel loss, and the issues of adjacency and directionality also
concern both types of CL. The problem of CL through onset deletion is evidently
connected with the deletion of a consonant, so it concerns only CVC CL, and the
importance of the nature of the intervening non-moraic onset for the outcome of CL is
specific of CVCV CL.

After the examinations of the problems shown in (18), we conclude that mora
conservation account both undergenerates and overgenerates. We sort the problems just

discussed from this point of view in (19).

(19) Undergeneration and overgeneration

¢ Undergeneration
1. independent weight requirement
2. onset deletion
3. the nature of intervening C

e Overgeneration
1. adjacency problem
2. directionality problem

Solutions to the problems outlined above will follow from the analysis of CL
presented in the following chapters. I argue that incorrect predictions of moraic theory

which arise from undergeneration vs. overgeneration require different treatments. The
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crucial insight in accounting for all the facts of CL is that both CL through consonant and
through vowel loss have the same cause diachronically, which will be demonstrated in
chapters 3 and 4, but they are to be characterized differently as synchronic alternations.
The failure to understand firstly the diachronic causes of compensatory processes and
secondly the fact that synchronically they belong to different domains creates these
problems.

Where moraic approach undergenerates, we need to appeal to a diachronic account.
I argue that both CVC and CVCV CL arise through phonologization of inherent phonetic
duration of vowels which becomes possible with the loss of conditioning environment in
the case of CL through consonant loss (CVC CL) and with the change in syllable
structure in the case of CL through vowel loss (CVCV CL). The phonologization model
developed in chapter 3 for CVC CL and in chapter 4 for CVCV CL accounts for the
absence of independent weight requirement in diachronic CL, for the existence of CL
through deletion of onsets, and for the ability of an intervening onset consonant in CVCV
CL to interfere with its outcome. It is important to notice that all the problems listed
under the undergeneration rubric involve diachronic developments, and are not
applicable to synchronic alternations.

After accounting for diachronic data, I show in chapter 5 that where moraic
approach overgenerates, synchronic solutions need to be sought. While the problems
connected with CVC CL yield naturally to a phonological optimization account, to
account for CVCV ~ CV:C alternations, it is necessary to invoke notions of lexicalization

and morphologization.
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Chapter 3.
Conditions on CVC compensatory lengthening

3.1. Introduction

To understand the typology of synchronic CL alternations it is necessary to understand
the phonetic origins of CL. In the following two chapters I provide a diachronic account
of CL of vowels and develop a phonologization model, which accounts for the rarity in
synchronic grammars of alternations which have CL through vowel deletion as their
historical source.

In this chapter, we investigate diachronic CL of vowels through consonant loss,
whereby lengthening of the vowel is correlated with the deletion of an adjacent (usually
tautosyllabic) consonant. Hayes (1989) divides this type of CL into three subtypes:
“classical” CL (schematically, CVC — CVy, e.g. PIE *nisdo- > Sanskrit ni:da), CL by
prenasalization (schematically, /amba/ — [a:"ba]; common in Bantu), and so called
double flop (e.g. *odwos > o:dos in Attic Greek), when the deletion of a post-consonantal
onset results in the lengthening of the preceding vowel. Since CL by prenasalization fits
the pattern of “classical” CL inasmuch as it produces alternations of the CVC — CV:
type, I treat it as a similar process. Instances of double flop will be also discussed under
the rubric of the CVC CL mainly because I contend that “classical” CL and double flop
have the same phonetic motivation, and thus can be treated in the same way as instances
of CVC CL in the Ancient Greek dialects.

As discussed in previous chapters, the traditional explanation of CVC
compensatory lengthening in moraic theory has been to say that the deletion of a
consonant leaves a stray mora behind, the preceding vowel is then reassociated with that
mora, thus acquiring an additional unit of length (Hayes 1989 and Hock 1986, among

others). This insight is already present in Whitney (1886: 84), who describes CVC CL as
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the “absorption by a vowel of the time of a lost following consonant”. As we saw in
chapter 2, moraic theory is one of several frameworks that encode Whitney’s insight
formally.

But what is the phonetic explanation behind CL? One possibility is that CL
represents conservation of syllable duration. However, the one explicit phonetic account
of CL in the literature, namely de Chene & Anderson (1979), argues explicitly against
this view.

According to de Chene & Anderson, all instances of CVC CL can be analyzed
into “two independently motivated processes of weakening of a consonant to a glide
(either semivocalic or laryngeal) and subsequent monophthongization of a complex
syllable nucleus.” In other words, de Chene & Anderson treat CVC CL as weakening
through monophthongization and thus contend that lengthening is not a unitary process.
They argue that a decomposition of CL into two independent phonetic processes makes
the apparent formal similarity of the processes involved an ‘“‘uninteresting
epiphenomenon, for which no significant account would be necessary or available.” This
is a rather strong claim since it is this “apparent formal similarity” which is the emphasis
of all autosegmental accounts of CL.

Contra de Chene and Anderson, however, detailed studies of the historical
phonetics of CVC CL processes have subsequently shown that CL cannot always be
decomposed into gliding of the postvocalic consonant with subsequent
monophthongization of the vowel. As Hock (1986: 435) comments in his discussion of
several case-by-case studies of CL, de Chene & Anderson’s framework has “not
proposed as explanations for all cases traditionally labeled loss with compensatory
lengthening, but only for a certain subset, however poorly that subset may be defined.” In
many cases, as for example, in PIE *nisdo- to Sanskrit nida- change, de Chene &

Anderson’s explanation is indeed the best account available, but there are cases where
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there exists a more straightforward phonetic explanation of the facts. For example, CL
from nasal loss is better treated as the reinterpretation of a longer phonetic duration of a
nasalized vowel as phonemic. In this chapter, I will attempt to improve the definition of
those subsets of CL processes which can be accounted for by invoking different phonetic
mechanisms of sound change.

In the rest of this chapter, I present a typological overview of CVC CL patterns,
concentrating on the differences between diachronic and synchronic phenomena. In
subsequent sections, I will look at a number of representative case studies from the point
of view of the phonetic motivations for the CL in various languages. From a typological
survey of CVC CL in 55 languages from 17 language families compiled for this study
(see Appendix 1), it emerges that phonetic motivations for CVC CL are always twofold.

First, only a proper subset of the consonant inventory deletes in coda position in
any given language. There are no languages which uniformly get rid of all of their
postvocalic consonants, and there are presumably no languages which delete all
consonants unconditionally, since it would produce a language with vowels only." In
each case of CVC CL, there are phonetic motivations (articulatory or perceptual) for why
a certain class of consonants is lost in a particular environment. For example, glides can
be misheard as vowel transitions, nasals are often lost before fricatives or voiceless stops,
h is often misheard as a part of a vowel, especially if it is followed by a sonorant, and so
on.

Second, the deletion of a consonant may but need not entail lengthening of the
preceding vowel. When such lengthening does take place, there is a clear phonetic

motivation to it. For example, vowel to glide transitions are very long and, given similar

" There are cases of so-called conspiracies, as, for example, in Proto-Slavic, when various developments
had as effect of producing exclusively CVCV syllable structure. However, this did not happen solely by
loss of all coda consonants: various processes like loss of (almost) all final consonants, simplification of
clusters by elimination of a member of a cluster (first or second), dissimilation, etc.
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formant structure, can be misheard as a part of the vowel, vowels are longer before nasal
consonants than before oral, and so on.

To account for the parameters of CVC CL, I propose a phonologization model,
which appeals to phonetic motivations, laid out in chapter 1, to account for the historical
development of the CL process. I argue that in most cases of CL, target vowels were
phonetically longer in the environment of certain following consonants. The subsequent
loss of such length-triggering consonants led, by the mechanism of hypocorrection
(Ohala 1981), to reanalysis of the extra phonetic length on preceding vowels as
phonemic.

The phonologization model makes an important prediction: only the deletion of
consonants whose transitions can be mistaken for a portion of the vowel or which can
otherwise affect the phonetic duration, or the perception of the phonetic duration, of the
preceding vowel should be able to cause CL. Since the phonologization model is based
on the inherent phonetic duration of the vowels, it predicts the absence of CL when the
lost segments are stops (which do not cause any phonetic lengthening of preceding
vowels), assuming of course that there is no evidence for the stages of either
fricativization or gliding of these segments. There are several apparent counterexamples
to this prediction, but I argue in section 3.3 that they are better analyzed as instances of
templatic morphology (Semitic) or analogy (Indic), rather than CL per se. These are the
cases where “formal similarities” indeed play a role, and the explanation of such cases,
e.g. of Indic CL through degemination, lies in phonological analogy. It is my contention
that, contra de Chene & Anderson, the “apparent formal similarity” of CL processes is
indeed a very interesting and promising area of research. Formal similarity of any
processes arises with phonologization of certain phonetic patterns. After a phonetic
process is phonologized, the speakers of the language are in principle capable of

extracting an overall pattern, which can, and very often is a source for analogies.
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3.2. Phonologization of coda loss

In this section, we consider phonetic motivations behind the cases of CL through
consonant loss. We will argue that the loss of coda consonants results in CL of preceding
vowels only when the vowels are inherently longer in the environment of these lost
consonants and shorter otherwise. With the loss of conditioning environment, the
duration of vowels in question becomes inexplicable and thus these vowels are likely to
reinterpreted by listeners as phonemically long.

Sections 3.2.1, 3.2.2, and 3.2.3 will illustrate CL through the loss of glides,
liquids, and nasals respectively. In section 3.2.4, I will show that CL through the loss of
fricatives happens only through the stage of h, which is arguably a glide, and section
3.2.5 will concentrate on CL through the loss of a velar stop in Turkish, again through a
glide stage. Finally, apparent counterexamples to the prediction that only the loss of
segments which have an acoustic effect of lengthening of preceding vowels can cause CL

will be addressed in section 3.3.

3.2.1. Glides

In this section, we will turn to the analysis of CVC CL through the loss of glides. Among
languages in the corpus which exhibit the effects of CVC CL are Abkhaz (Caucasian),
Akkadian (Semitic), Ancient Greek, Friulian (Romance), Kabardian (Caucasian), Lillooet
(Salish), Turkish, and Ngajan dialect of Dyirbal (Australian). In Abkhaz, Akkadian,
Kabardian, Friulian, Turkish, and dialects of Ancient Greek, the loss of both j and w
causes the preceding vowel to lengthen, while in Ngajan only the deletion of a palatal

glide triggers CL."

'* There is a phonemic w in Dyirbal, which deletes intervocalically in Girramay, in which the pronunciation
of /uwu/ is always [u:i] with a very long vowel. In other dialects, pronunciations [uwu] and [u:] are both
judged acceptable (Dixon 1990: 5).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



41

CL through glide deletion is the closest to what de Chene & Anderson (1979) call
compensatory lengthening through monophthongization. As was mentioned earlier, de
Chene & Anderson (1979) argue that compensatory changes can be always analyzed as
the combination of a weakening of the postvocalic consonant to a glide, followed by the
monophthongization of the resultant sequence. Since in the cases of CL through the loss
of glides it is not necessary to posit the weakening stage, de Chene & Anderson’s
interpretation of CL through the loss of glides is monophthongization of an original
vowel-glide sequence. I argue, however, that such CL processes are not always best
analyzed as simple instances of monophthongization. The vowel-glide sequences in
question are not necessarily diphthongs originally; the [j] and [w] phonemes instantiated
in such sequences can have clear consonantal distribution, being able, for example, to
occur in the onset position (as in Kabardian and Ngajan). In such cases, one would still
have to posit an intermediate stage of diphthongization before being able to proceed to
monophthongization.

I propose the following explanation for the lengthening of the vowel after the loss
of a glide. First, transitions from a vowel to a glide are very long in comparison with, for
instance, vowel to stop transitions.'® If the glide is not heard in some environments
(which are often language specific and will be discussed in the upcoming sections), the
preceding vowel can be easily reinterpreted as phonemically long. Given the length of
vocalic transitions (which can be even longer than the glide itself), vowel-glide sequences
can even be reanalyzed as long vowels unconditionally, without going through a
diphthongal stage, contrary to the de Chene & Anderson’s proposal. At this point, it is

necessary to consider the data on glide deletion in detail.

' The duration of vowel to stop transitions is usually 30-50 ms, while transitions to glides can easily be up
to 80 ms in duration.
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3.2.1.1. Turkish: postvocalic glide loss
Both j and v undergo optional deletion in Turkish. Although Kornfiit (1997) classifies v
as a weak voiced labio-dental fricative, I analyze the deleting v in Turkish as a glide; it is
a glide phonetically in certain environments. For example, Kornfilt (1997: 485) notes that
“[v] becomes the glide [w], itself not a distinctive segment in the language, when it is in
intervocalic position.” More importantly, v can also become a glide in coda position in
Turkish, unless it is followed by an obstruent.

Conditions on the deletion of j and v are different, but I argue that they share one
common property: these segments delete specifically in the environments where they are
not heard, independently of their position in the syllable. The presence or absence of CL

depends on the possibility of reinterpretation of a preceding vowel as long.

Jj-deletion

As described by Sezer (1986: 231), “in informal speech, j is deleted after a front vowel
and a following sonorant consonant or [i]”". The deletion is exemplified in (1). Note that j
deletion leads to CL of a preceding tautosyllabic vowel (la); a vowel in a preceding

syllable is unaffected (1b):

(1) Vowel length variation in Turkish

a. gjle oile ‘thus’
dyjme dy:me ‘button’
ejlyl ezlyl ‘September’
sejret semret ‘watch’
tejmen temmen ‘lieutenant’

b. iji ii ‘good’
dejil deil ‘is not’
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The examples of CL in (1a) call for a straightforward phonetic explanation. Since
J has very high second and third formants (F2 and F3, respectively), and so do front
vowels, the dynamics of F2 and F3 change from a front vowel to a paiatal glide is not
easily detectable, so the glide can be misinterpreted as a part of vocalic transitions, and
not as a segment on its own. Subsequently, the vowel can be reanalyzed as long.

Intervocalic j deletes for similar reasons: it is not easily detected in the
environment of front vowels. However, as shown in (1b), the deletion of an intervocalic
glide does not result in lengthening of the preceding vowel. This can be motivated by
perceptual properties of VV sequences: since vowel-to-vowel transitions are very long, a
two-vowel sequence is not likely to be reinterpreted as a three-vowel one. Additionally, a
phonotactic constraint prohibiting sequences of more than two vowels is surface-true in
Turkish: k and g, which normally delete intervocalically, fail to do so when the preceding
vowel is long (iftirak ‘participation’, iftira:k-w ‘participation-possessive’, not the
expected *iftira;-ws). This is presumably due to a ban on V:-V (Sezer 1981, Inkelas &
Orgun 1995).

When j is preceded by a back vowel, glide deletion fails to apply (2); F2 and F3

transitions from non-front vowels to the palatal glide are easily detectable:

(2) No variation after non-front vowels

kajmak ‘dairy cream’
kujruk ‘tail’

Yet another condition on deletion of the palatal glide in Turkish is that the glide

must be followed by a sonorant consonant or [i] for the optional deletion to occur.

3) mejdan *me:dan ‘square’
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While we can attribute the deletion of the glide in the environment of the following [i] to
the same phonetic motivation as its deletion after front vowels (that is, j is misheard by
listeners as a part of the following vowel)'’, the environment of the following sonorant
consonant, which allows deletion of j, is probably connected with the listeners’ ability to
judge the end of a vowel or a glide. Stops (and less so, fricatives) provide the possibility
of clear segmentation between them and a preceding sonorant. This is what prevents j-
deletion in [mejdan] in (3). In the case of sonorants, however, the segmentation is not so
clear since there are no sharp discontinuities in transitions from one sonorant to another
(Ohala, p.c., Javkin 1979).

Kornfilt’s description of the pronunciation of j supports the account proposed
above, even though it raises certain questions about the interpretation of the data. Kornfilt

(1997) states that in colloquial styles the palatal glide

“is pronounced “lightly” in syllable final position, when it follows a front vowel
and triggers compensatory lengthening of that vowel:

teyze [te:jze] ‘mother’s sister’.”

This description along with the example suggests that there are dialects in which the
vowel is phonetically long (whatever its phonological status may be), and in which the
glide does not disappear completely. Kornfilt’s example provides suggestive evidence

that at least in this case of CL vowel lengthening precedes consonant loss.'®

' Here one could only speculate on why all preceding front vowels are good enough environment for the
deletion of y, while only the following [i] allows deletion. It could hypothetically be possible that falling
transitions from {j] to a vowel other than [i] are more salient than rising transitions. However, at this point [
have no good argument to support this speculation.
'8 In Tunisian (Hock 1986: 443-444) vowels can also lengthen when consonants get reduced but not lost
(glosses are not provided):

Seffa?ni > Seffa:’ni

$ma?tkum > $ma:’tkum
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v-deletion

In colloquial Turkish, v is (optionally) lost when it is followed by a labial consonant (4a)
or a rounded vowel (4b), or when it is preceded by a rounded vowel (4¢c) (Sezer 1986:
231). v deletion triggers compensatory lengthening of a preceding tautosyllabic vowel

(4a):

(4) Turkish: v-deletion

a. gvmek ~ g:mek ‘praise-infinitive’
ovmak ~ o:mak ‘rub-infinitive’
savmak ~ sammak ‘rebuff-infinitive’
sevmak ~ se:mek ‘love-infinitive’

b. davul ~ daul ‘drum’

c. gver ~ ger ‘praise-aorist’
ovar ~ oar ‘rub-aorist’
duvar ~ duar ‘wall’

The deletion does not apply when v is followed by an obstruent (5):

(5) ovdy ‘praise-past’ *ody
ovdu ‘rub-past’ *o:du
savdw ‘rebuff-past’ *sa:dw
sevdi ‘love-past’ *sexdi

According to Sezer (1986: 232), “it is not easy to subsume the v-deletion facts
under a straightforward formulation”. Sezer does not attempt to formulate a rule for v-
deletion, because he runs into problems stating conditions for the past tense forms in (5),
which show that the preceding labial is not sufficient to trigger v-deletion.

Recall that the loss of a segment, v is this case, is crucially connected with its

perceptibility. If v is preceded or followed by a sonorant, it is presumably quite sonorous
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itself and thus can be reinterpreted as vocalic transitions to or from a labial sonorant. In
the past forms in (5), however, v is too fricated when it is followed by an obstruent to be

interpreted as vocalic, and thus no deletion takes place."

3.2.1.2. Kabardian: postvocalic glide loss

In Kabardian (a Northwest Caucasian language closely related to Circassian, spoken in
the Caucasus, mainly in the Kabardino-Balkar republic), w and j delete postvocalically.
Their deletion triggers CL of the preceding tautosyllabic vowel, whose quality is also

affected:*

(6) Kabardian (Colarusso 1992: 32-33)

3 ?

/q’ow/ [q’u:] swan
/psa-w/ [pso:] ‘alive, living’
life-predicate

/b3aj/ [bi:] ‘enemy’

Here again, the phonetic explanation for CL triggered by the loss of glides is connected
with the fact that a vowel-glide sequence can easily be reinterpreted as a long vowel. Note
that proposing a diphthongal stage for vowel-glide sequences in Kabardian, as de Chene
& Anderson’s (1979) account requires, seems unnecessary since, firstly, Kabardian does
not tolerate diphthongs (it has 49 phonemic consonants, and only one or two vowels), and

secondly, j and w have consonantal distribution, occurring freely as onsets or codas.

' One can hypothesize that v is also more sonorous when followed by a sonorant and less sonorous (has
more high frequency noise) when followed by an obstruent. A similar situation is observed for /v/ in
Russian (Kavitskaya 1999).

* Colarusso believes that Kabardian has two vowels, /a/ and /a/, even though there is a lot of controversy

on the subject of the predictability of /a/.
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3.1.1.3. Ngajan: postvocalic glide loss
In the Ngajan dialect of Dyirbal, the palatal glide j is lost, with associated lengthening of
the preceding vowel. Example (7) compares Ngajan with the more conservative Mamu

(which is a more southern dialect of Dyirbal):

(@) Mamu Ngajan
a. wajnjdzi- wamnyd3i- ‘to go up’
b. burrubaj buruba: ‘a boil’
c. bujbu bi:bu- ‘to spit at’
d. njurruj njuri: ‘snot’

The Ngajan dialect has three phonemic vowels: /i/, /a/, and /u/. (7) shows that after /a/
and /u/, the palatal glide is lost with CL (/ij/ sequences are non-existent in Dyirbal). With
the deletion of j, the preceding a lengthens, keeping its quality, as in (7a) and (7b), but
the preceding u is colored by the glide, surfacing as a long high vowel /i/, as in (7c) and
(74).

3.2.1.4. Ancient Greek: postconsonantal glide loss

A celebrated series of examples of CL due to glide loss comes from the dialects of
Ancient Greek. At various points in the history of Ancient Greek, loss of such segments
as [n], [s], [j1, and [w] occurred. In this section we will consider only the deletion of [j]
and [w] accompanied by the lengthening of the preceding vowel. CL in Ancient Greek is
discussed by a number of authors, including Allen (1973), Lejeune (1987), de Chene &
Anderson (1979), Ingria (1980), Steriade (1982), Hock (1986), Wetzels (1986), Hayes
(1989), Schmidt (1992), Sihler (1995), and many others.
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The first CL: j-loss

By the process which is called the first CL in the literature on Greek, in clusters of the
type V,RjV, (where R represents any sonorant), the loss of j results in a dialectal split. In
Lesbian and Thessalian dialects, j is lost with gemination of the preceding sonorant,
while in other dialects of Ancient Greek, the loss of j in V|RjV, sequences triggers
lengthening of V|, if V,is [i], [e], or [u] and the intervening sonorant is not an (1], as

exemplified in (8) (Wetzels 1986: 304).

(8) Lesbian/Thessalian Elsewhere
*klin-jo: klinno: kli:no: ‘tend’
*krin-jo: krinno: kri:no: ‘judge’
*phther-jo: phtherro: phthe:ro: ‘destroy’
*kten-jo: ktenno: kte:no: ‘kall’
*olophur-jo: olophurro: ‘lament’
*olophur-jomai olophu:romai ‘lament’

If V,is [a] or [0] and R is any sonorant but [1], then the reflexes are shared by all dialects,

yielding a diphthong which does not undergo monophthongization (Wetzels 1986: 303):

9) *daw-jo: > *daj-wo:? > dajjo: ‘kindle’
*phan-jo: > phajno: ‘show’
*ankon-ja > ankojna ‘embrace’
*mor-ja > mojra ‘lot’
*khar-jo: > khajro: ‘rejoice’

If the intervening sonorant is an /, then the glide disappears and its loss is compensated

for by the lengthening of the liquid (Wetzels 1986: 304):

(10) *angel-jo: > angello: ‘announce’
*gWal-jo: > ballo: ‘throw’
*pojkil-jo: > pojkillo ‘embroider’
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A phonetic explanation of the first CL in Greek needs to take into consideration
both the nature of the intervening consonant and the effect of palatalization on the
neighboring vowel. If a consonant in a Cj sequence is phonetically palatalized (which is
very often the case), F2 and F3 targets for the preceding vowel are significantly higher
than for the same vowel before a non-palatalized consonant, producing an effect of a
palatal glide being heard not after, but before the consonant.

Given this explanation, the phonetic reason that in Greek the first CL affected
only sequences with intervening sonorants lies in the fact that palatalization of a sonorant
usually affects the whole segment, resulting in higher F2 and F3 throughout the sonorant,
while palatalization of a stop is manifested as a palatal off-glide, with the burst remaining
the same as in the stop’s plain (non-palatalized) counterpart.”

To account for the gemination of [1] in (10), I hypothesize that [I] was already
slightly palatalized in the dialects of Ancient Greek, so the [lj] cluster did not result in a
significant enough change in F2 and F3 of the preceding vowel for the perceptual
metathesis to happen.” Instead, the palatalized [1] followed by the palatal glide is heard
as long [ll], given that the transitions from the lateral to the palatal glide are also very

long.

*! This account invokes a perceptual phonetic sound change, which can presumably be replicated in a
phonetic laboratory. Indeed, in teaching Russian to American students, I noticed many instances of
palatalization of the consonant being heard as some kind of diphthongal property of the preceding vowel,
for example, [bania] ‘bath’ was misheard and pronounced as [bainia] or even [bajna]. However, there is a
problem with this view of j-deletion in Greek. In terms of F2 and F3, [u] has the lowest possible F3, so one
would predict that it will pattern with [o] and [a], yielding a diphthong rather than a long vowel in dialects
other than Lesbian and Thessalian. The only reflex of this change with [u] [ was able to find shows a long
vowel, which remains rather mysterious. One could note, though, that there are languages (like English)
which have [aj] and [ej] diphthongs, but don’t have [uj]. Thus, a phonotactic constraint on certain
diphthongs appears to be present in Greek.

Z The term ‘perceptual metathesis’ is proposed by Blevins & Garrett (1998).
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The first CL: w-loss
In the dialects of Ancient Greek, w was lost word-initially, intervocalically, and post-
consonantally. In all dialects, word-initial and intervocalic w disappeared without leaving

any trace and without causing CL, as shown in (11).

(11) *woikos > oikos ‘house’ (Mycenean wo-i-ko-)
*werg- > ergon ‘work’ (Mycenean we-ka-ta ‘worker’)
*newos > neos ‘new’ (Mycenean ne-wo)
*dwejos > deos ‘fear’

However, the treatment of the postconsonantal w varied depending on the dialect.
In East Ionic (and partially in Central Ionic), and in the dialects of Thera, Cyrene, Cos,
Rhodes and Western Argos, loss of postconsonantal w resulted in lengthening of a

preceding vowel, while elsewhere (e.g. in Attic and Mycenean) w was lost without CL

(12).

(12) Ionic Attic Mycenean
*ksenwos kse:nos ksenos ke-se-nu-wi-ya ‘stranger’
*korwos koros ‘boy’
*wrodon rrohdon ‘rose’
*odwos o:dos odos ‘threshold’
*wiswos 1'sos isos wWi-s0-wO ‘equal’
*orwos 0lros oros ‘boundary’
*kalwos ka:los kalos ‘beautiful’

Following Allen (1968) and Lejeune (1972), Steriade (1982) suggests that Cw
clusters were syllabified differently in Attic and Ionic at the time of w-loss. According to
Steriade, the occurrence of CL in Ionic but not in Attic implies that Cw clusters were
heterosyllabic in Ionic but tautosyllabic in Attic. For example, odwos would be
syllabified as [0.dwos] in Attic, but as [od.wos] in Ionic. In Ionic, deletion of w lead to

resyllabification of the coda d as the onset, and this, in turn, triggered lengthening of the
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vowel. In Attic, however, deletion of w from a tautosyllabic Cw cluster did not result in
resyllabification; therefore, no vowel lengthening was triggered.

Steriade’s analysis of the first CL in Greek was subsequently restated by Hayes
(1989) in terms of moraic theory. Example (13) illustrates a moraic representation of w-

deletion in Ionic Greek. Hayes (1989) dubs this process double flop.

(13) Double flop in Ionic Greek (Hayes 1989)

o] o] O (o] o (o] o
N N N N N N N N
ViR A A e
odwo s odo s o os o oS

Wetzels (1986) suggests that it would be natural to try to unify the facts of CL-triggering
w-deletion in Ionic in (12) with the facts of CL-triggering j-deletion discussed earlier.
Treating w- and j-deletion as two-stage processes and reconstructing an intermediate
stage where these segments would be brought to the coda position by metathesis is

dismissed by Steriade (1982) and later by Wetzels (1986: 311), who states that:

“If the long vowel were to be explained as the result of coda-w deletion or as the
product of contraction, we would expect all VwC sequences to have yielded long

vowels, but such a development did not take place.”

This problem forced Steriade (1982) to propose different syllabification strategies for
Attic and Ionic, while keeping the idea of sonorant-j metathesis, as proposed by Kiparsky
(1967, 1968) which produces two significantly different explanations for the behavior of
consonant-glide clusters in Ancient Greek.

I propose a solution to this apparent paradox. The phonologization model predicts

that vowel lengthening will occur regardless of what syllable position the deleting
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consonant bears, as long as the consonant affects phonetic duration of the preceding
vowel prior to deletion, making it longer. The labialization on a consonant in a VCw
sequence can be heard as a labial off-glide, but phonetically it does not have to be and
probably was not identical to the original Vw sequences. The original w in Vw sequences
does not get lost, while with the loss of the labial glide vocalic transitions to phonetically
labialized consonants can presumably be reinterpreted as longer duration of the vowels
and phonemicized as such.

This solution, though rather tentative, provides a different view on the
controversial and problematic question of w-loss in Greek dialects. It is not necessary to
advance the mechanism of double flop any more, which is a significant achievement
since elsewhere in the world’s languages CV resyllabification is never the source of CL.

The account proposed above also avoids positing different syllabification
strategies for Attic and Ionic. If one assumed the Steriade’s view of Greek syllabification,
then one would have to say that Attic and Mycenean onset maximization represents the
archaic type of syllabification, whereas CVC.wV structure of Homeric and Ionic is an
innovation. This would then be one of those cases where Attic and Ionic diverge, and
Attic patterns with a mainland dialect group which is not a particularly convincing

assumption given other changes in the isoglosses.”

3.2.2. Liquids.

This section extends the reasoning employed in the previous section on glide deletion to
cases in which liquid loss triggers CL. The same principles account for both CL through
loss of glides and liquids: vocalic transitions from vowels to liquids are very long, and

with the loss of a liquid, a vowel can be reinterpreted as phonemically long.

3 I thank Andrew Garrett for pointing this out to me.
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The languages in which deletion of liquids correlates with CL are a diverse group,
including Turkish, French, Komi, Ngajan, Onondaga, and some dialects of English. The
conditions on CL-triggering liquid deletion differ across languages. CL in Komi and
French is triggered only by the loss of /, in British English and Western Anatolian
Turkish dialects only the loss of r results in CL, and in Ngajan the deletion of both / and r
causes lengthening of the preceding vowel.

The phonologization model developed in this chapter predicts that VC sequences
in which the vocalic transitions into the C are long will be easily susceptible to CL. Long
VC transitions certainly occur in VI sequences, and also in those Vr sequences in which
the r is an approximant. When r is a tap or trill, CL is less likely to occur, since vocalic
transitions into a trill or a tap are considerably shorter than into an approximant and
comparable of that of a stop. These expectations are borne out by most of the languages I
have surveyed, as I will show in the remainder of this section. However, there are two
apparent counterexamples, namely Tiberian Hebrew and Sanskrit, in which CL
accompanies the loss of an arguably non-approximant r. The case of Tiberian Hebrew,
where CL from r-deletion is the result of the interaction of certain morphological
templatic requirements together with phonotactic constraints on certain geminates, will
be discussed in Section 3.3.2. The question of CL through degemination of all geminate
consonants including r in Indo-Aryan languages will be addressed in Section 3.3.3.

I now proceed to the case studies of CL through the loss of liquids. In section
3.2.2.1 we will consider /-deletion in Komi, and the loss of liquids in Ngajan and Turkish

will be addressed in sections 3.2.2.2 and 3.2.2.3 respectively.
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In Komi IZma (Uralic), when a consonant-initial suffix is affixed to a stem ending in /,

the final / is lost and the preceding vowel is lengthened. This process is shown in (14),

with the examples of the infinitive suffix /~-n#/ and zero nominative singular ending.

(14) Komi Izma (Batalova 1982)

a. V-initial suffix
stem 1 sg. past
liy- liy-i
mun- mun-i
kil- kil-i
sulal- sulal-i

b. V-initial suffix
stem elative sg.
gort- gort-ys
vol- vel-ys
nyl- nyl-ys

C-initial suffix

infinitive

liy-ni ‘shoot’
mun-ni ‘go’
ki:-ni ‘hear’
sulo:-ni ‘stand’
C-initial suffix

nom.sg.

gort ‘house’
vea: ‘horse’
ny: ‘daughter’

De Chene & Anderson (1979) account for the data in (14) by postulating an intermediate

stage when syllable-final / becomes a back rounded semivowel /w/. This explanation is

plausible phonetically and diachronically, and different stages of a similar development

can be seen in French (alC > o:C) in (15).%

** An intermediate stage of this change can be illustrated on the example of Serbo-Croatian, where VI > Vo
syllable-finally, as in dala ‘gave-fem.’ vs. dao ‘gave-masc’.
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(15) French

autre [o:tr] < alterum ‘other’

aube [0:b] ‘dawn’ < alba ‘white’ (fem. sg.)

faucon [fo:k6:] < falconem ‘falcon’

faut [fo:] ‘is necessary’ < fallit ‘disappoints, is lacking’

Since the loss of [ affects not only the length, but also the quality of the vowel, it is clear
that / was either heavily velarized before its loss, or there was an intermediate stage
where it was actually labialized. However, this intermediate stage does not necessarily

have to take place, since velarization has a similar effect on the preceding vowel.

3.2.2.2. Liquid deletion in Ngajan
As we have seen in section 3.2.1.3, the Ngajan dialect of Dyirbal shows a length contrast
for all three vowels, a, i and u. Vowel length in this dialect is associated with the loss of
r, lor j at the end of a syllable. In this section, we focus on the loss of liquids.

In Ngajan, both / and r were lost historically at the end of a syllable, triggering CL

of the preceding vowel. r-deletion is demonstrated in (16a), and [-deletion in (16b):

(16) Mamu Ngajan
a. marbu ma:bu ‘louse’
pamir pami: ‘hungry’
murngal mu:nga: ‘cockatoo feather’
b. gulgu gu:igu ‘brought together’
bulal bula: ‘firefly’
dzalgur dza:qu: ‘meat’

The phonetics of vowel lengthening caused by loss of / was discussed above, but

the question remains as to why the lengthening occurs before a rhotic which is a trill in
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the contemporary Ngajan, and taps and trills are usually not associated with long vocalic
transitions. The answer to this question is connected with the details of phonetic
realization of rhotics in Dyirbal. According to Dixon (1990: 2), the distribution of rhotics

in Dyirbal dialects is as follows:

“other Dyirbal dialects have two rhotic or grooved-tongue phonemes: /rr/,
generally pronounced as an alveolar tap or trill, and /r/, which is a semi-retroflex
continuant, with the tongue tip turned back to touch the hard palate. Ngajan has

neutralized this distinction and has a single rhotic phoneme...””

Presumably, at the time of the change, Ngajan still had both rhotics at its disposal, since
only the approximant is lost syllable-finally. The trilled rhotic is retained in Ngajan, and

the preceding vowel remains short:

(17) Mamu Ngajan
gurrga gurga ‘neck’
digirr digir ‘headache’

The phonetic realization of rhotics in Ngajan confirms our predictions as to what types of
rhotics should cause lengthening of preceding vowels. Approximants, which have longer
transitions, can be easily reinterpreted as a part of the vowel, and the vowel, in turn, can
be reanalyzed as phonemically long with the loss of the following approximant rhotic,

while trills or taps, whose transitions are much shorter, do not cause such lengthening.

3.2.2.3. Loss of r in Turkish

Another example, which bears on the phonetic nature of rhotic segments, comes from

Turkish. Sezer (1986: 241) notes that in standard Turkish, r is optionally deleted in

* Dixon uses a small cap [r] for this neutralized rhotic phoneme.
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informal speech in the progressive suffix -Zjor (18) and in the word bir ‘one’ (19) when it

is followed by another word. In these highly morphologized cases no CL takes place.

(18)  gylyjo(r)
gylyjo(r)sun
gylyjo(r)duk
gylyjorum

(19) bir/ *bi
bi(r) saat
bi(r) adam
birisi / *biisi

birden/ *biden / *bi:den

‘laugh’ 3sg.
‘laugh’ 2sg.
‘laugh’ 1pl. PAST
‘laugh’ 1sg. CONT.

[ ’

one
‘one hour’
‘one man’
‘someone’
‘suddenly’

On the other hand, in Western Anatolian dialects coda r is lost generally, causing

lengthening of the preceding vowel. This change can be illustrated by comparing

standard Turkish forms to their Western Anatolian counterparts in (20):

(20) Standard Turkish

var
verdi
giderler
pifirir
verir

Kornfilt (1997: 487) notes that

Western Anatolian

va: ‘there is’
vae:di ‘(s)he gave’
gida:lae: ‘they go’
pifiree: ‘(s)he cooks’
viri: ‘(s)he gives’

“the standard Turkish r is a tap, produced by the tip of the tongue thrown against

the alveolar ridge. ... In the Istanbul pronunciation (which is used standardly

elsewhere in Turkey, as well), both liquids are devoiced word-finally. ...

Devoicing of the tap is more widely spread.”
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Since syllable-final r is often devoiced (if followed by a voiceless consonant or
phrase-finally), we hypothesize that in some cases it will not be heard, and thus it may
not be pronounced in certain high-frequency words or morphemes, as shown in (17) and
(18). The deletion of the tap r would not cause CL precisely because it does not affect
phonetic length of the preceding vowel. On the other hand, the situation in Western
Anatolian dialects is different: there, r is more approximant-like and thus it regularly

deletes syllable-finally, causing CL.

3.2.3. Nasals

CL through nasal loss introduces the issue of word-final consonant deletion which we
have not seen so far. Word-final nasal deletion creates problems for de Chene &
Anderson’s claim that the loss of consonants which is not segmentally conditioned should
not result in CL.

CL triggered by nasal deletion is a very common process in the languages of the
world in terms of the number of languages which show its reflexes. Interestingly,
however, its distribution across language families is rather limited. In my database it
occurs only in two language families: Indo-European and Bantu. These families are, of
course, large, and nasal-triggered CL occurs in many branches of each. In Indo-European
CL through nasal deletion occurs in Germanic (Proto-Germanic *VNS has V:S reflexes
in Gothic, Old Norse, Old English, Old Saxon, and Old High German), Greek, Latin,
Baltic (Lithuanian and Latvian). In Bantu CL occurs, via prenasalization, in Luganda,
Runyambo, Sukuma, Ruwund, and many other languages.*

Two questions need to be answered in order to produce a successful account of

CL triggered by nasal deletion: firstly, in which environments and why nasals delete; and

* In our sample, CL through the loss of nasals happens only in languages which do not have nasal vowels.
It is conceivable that vowel nasalization is inversely related to CL, and the existence of phonemically
nasalized vowels, which are longer than their oral counterparts, prevents the reanalysis.
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secondly, why deletion of a nasal would cause lengthening of the preceding vowel. A
perceptually-based phonetic account seems to offer answers to both of these questions.
We start with an observation that in many languages nasals are lost only before
voiceless fricatives, as in Ancient Greek and all of the Germanic examples. Nasal loss
(without CL) is observed before voiceless fricatives in many more languages such as
Western Ossetic (Henderson 1949), Chilean Spanish, Italian, Ciyao, and Swabhili (Ohala
& Busa 1995). Ohala & Busa (1995) argue that on the one hand, acoustic effects of
voiceless fricatives on the preceding vowels known as spontaneous nasalization can be

misinterpreted by listeners as actual nasalization, but on the other hand, they contend that

“in nasal loss, listeners misinterpret a pre-existing nasal next to a voiceless
fricative as the kind of spurious nasal element they have come to expect in this

environment and thus discount it.”

To support their argument, Ohala & Busa (1995) experimentally show that given a
vowel-nasal sequence of a certain duration, “listeners are unable to detect the nasal when
it appears before the voiceless fricatives [s] and [0] but are able to detect if before the
stop [t] (a following [z] produces an intermediate pattern)”.

Additionally, voiceless obstruents tend to promote loss of nasalization, while
voiced stops may have the effect of preserving the nasal or even reintroducing it if it had
been lost (Ohala & Busa 1995; see also Greenlee & Ohala 1980, Ohala & Ohala 1991,
1993). According to Ohala & Busa (1995), “listeners misinterpret a pre-existing nasal
next to a voiceless fricative as the kind of spurious nasal element they have come to
expect in this environment and thus discount it.” So, there is a good phonetic reason for
nasals to disappear before voiceless fricatives which is the environment for nasal loss in

the bigger part of the language sample we use. This environment can be safely but
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uninsightfully reinterpreted as syllable final, since nasals are usually heterosyllabic with
the following fricatives or stops. Thus, the question of CL being triggered by deletion of
an onset nasal does not even arise: there is no reason for deletion of onset nasals, thus no
reinterpretation or hypocorrection is possible.

The disappearance of nasals is only a part of the CL story; in order to complete it,
one needs to propose an explanation for lengthening of the vowel which precedes the lost
nasal. It has been noticed (Delattre 1962, Whalen & Beddor 1989, Beddor 1993) that
nasalized vowels tend to be longer than their oral counterparts. Thus, at least in principle,
phonetic length of nasalized vowels can be phonemicized as a consequence of nasal loss.

De Chene and Anderson (1979) present a possible analysis of nasal loss with CL
which, as they remark, does not necessarily support their claims about CL being a two-

stage process of consonant weakening and subsequent monophthongization:

“[E]specially when clusters of homorganic nasal plus obstruent are being reduced,
it would seem that a shift in the timing of the articulatory gestures could account
for the observed results without any appeal to the notions of diphthong formation
and subsequent monophthongization. If the gestures of lowering the velum and
obstructing the oral tract for such clusters are simply delayed, the long (oral)

vowel is obtained directly, without any intervening semivocalic stage.”

Contrary to this statement, however, de Chene and Anderson then pursue the idea
that nasal consonants do sometimes alternate with semivowels, and thus there is a
possibility of the intermediate stage of nasal weakening which would support their
general analysis of CL. The Ancient Greek data discussed below support such an
interpretation. However, since in many languages the intermediate “gliding” stage is not

attested, and there exists a more straightforward phonetic explanation which was outlined
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above, we will accept de Chene and Anderson’s statement just cited as a more plausible
hypothesis.

In sum, nasals usually undergo deletion before fricatives for perceptual reasons
(Ohala & Busa 1995). They trigger vowel lengthening since nasalized vowels are
phonetically longer than oral ones and thus can be reinterpreted as long with loss of the
nasal. The following sections will consider cases of CL though nasal loss in Ancient

Greek, Latin, Lithuanian, Germanic and Bantu languages.

3.2.3.1. Ancient Greek: preconsonantal nasal loss
According to Wetzels (1986), the so-called second CL in Greek “is restricted to the
secondary intervocalic cluster -ns- (< nt, ntj) and the primary word final -ns#”. (21)

presents an overview of the dialectal reflexes of the ns cluster in Greek dialects:

(21) The second CL in Ancient Greek: Dialectal reflexes of ns clusters (Wetzels 1986:

300).

Dialects 1. VnsV 2. Vns# Examples

West-Argolic VnsV Vns 1. antitukhonsa 2. tons
Thessalian VnsV Vs l. pansa 2. tos
Arcadian VnsV Vs 1. poiensi 2. tos
Central Cretan VnsV Vns#V ~ Vs#C 1. omosansi 2.tons#V~tos#C
W/E Cretan VisV Vns 1. paisa 2.tons
Doric (Thera/Cos) VisV Vs l. ago:sa 2. tos
Elean VisV Vys~V:s 1. paisa 2. tays ~ ta:s
Cyrenean VysV Vs 1. paysa 2. tos
Lesbian VysV Vys 1. moysa 2. pays
Elsewhere VisV Vs 1. Att. paisa 2. Att. ta:s

There are quite a few languages in which nasals are lost syllable-finally without
causing CL. For example, de Chene & Anderson (1979) discuss data from Athapaskan
languages and Navajo, where postvocalic nasals disappear without having any effect on

vowel length. On the basis of these data, de Chene & Anderson argue that there are two
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types of nasal loss. They distinguish among languages which lose nasal consonants in
postvocalic position according to the presence or absence of segmental conditioning for
the loss, that is, whether or not loss of the nasal is dependent on the identity of the
following consonant. The prediction of this approach is that if the nasal is lost due to the
character of the following consonant, the loss is “the outcome of a conditioned reduction
of occlusion in the nasal”. This is the type of process which, according to de Chene and
Anderson, would lead to CL. On the contrary, the loss of nasals which is not conditioned
by the nature of the following consonant is not expected to produce CL.

Greek dialects present a problem for de Chene & Anderson’s account. (21)
represents a dialect continuum along the dimension of ns clusters. In certain dialects, 7 is
preserved before s, as in West Argolic; in other dialects, e.g. in Attic, n is uniformly lost
before s, triggering CL word-medially and word-finally. In still other dialects, n deletes
before s without affecting the quality of the vowel, as in Doric or Cyrenean.

This last set of dialects, as well as many languages with nasal loss withoung CL,
as Western Ossetic, Italian, Swahili, etc., counterexemplify de Chene & Anderson’s
predictions: even though the loss of a nasal is segmentally conditioned, it does not cause
lengthening of the preceding vowel. Note, however, that in the dialects where n is lost but
lengthening does not occur, the deletion of » is confined to the word-final syllable. The
failure of the vowel to lengthen in this case can be due to the fact that word-final
syllables stay closed regardless of the n-loss. Thus, it can be argued that, even if nasalized
vowels in the last syllable in the word are as long phonetically as nasalized vowels word-
medially, they do not necessarily get reanalyzed as long. In Latin, the deletion of word-
final [m] which is obviously not conditioned by the following consonant does not lead to

CL either, thus providing more support for de Chene & Anderson’s hypothesis.
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3.2.3.2. Latin: preconsonantal nasal loss

In Latin, n was lost before voiceless fricatives and a voiceless stop [k], yet another
illustration of the phonetic tendency to lose nasals before voiceless fricatives and
voiceless segments in general. This nasal loss gave rise to CL; Buck (1963) states that

vowels in Latin “were regularly lengthened before ns, nf, nx’’, and nct” , as shown in
g y g

(22):
(22) coi(n)sul ‘consul’
i:nfra ‘below’
iuinksi: ‘join’ 1 sg. perf. ind. act.
iu:nktus ‘join’ perf. passive masc. nom. sg.
i:(n)sanus ‘insane’

ko:(n)fe:cit ‘he made’

Chronologically, as Buck (1963: 150) describes it, “in final ns the n was lost, with
lengthening of the preceding vowel, in prehistoric times, as acc. pl. -a:s, -o:s, -i's, -es, -ws
from -ans, -ons, etc.”. Buck (1963: 150) characterizes the development of medial ns

clusters and secondary final ns as follows:

“In the case of medial ns and secondary final ns (from nts, etc.) the n lasted into
the period of written records and so remained in the normal spelling. But here too
its frequent omission in inscriptions (as the very common cosul, etc.) and
lengthening of the preceding vowel indicate that it was weakly sounded or
probably wholly lost in common speech at an early period, as it certainly was

eventually.”

7 According to Sihler (1995), “lengthening before nx is but vaguely attested; on the one hand there is the
epigraphic evidence of forms like CONIUNXIT, while on the other hand Priscian expressly states that the first
vowel of vinxi is short.”
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Word-final [m] was also lost in Latin, which is “shown by its frequent omission in
early inscriptions and by the fact that it does not interfere with the elision of the
preceding vowel when the next word begins with a vowel” (Buck 1963: 157), but no

lengthening of the preceding vowel occurred.

3.2.3.3. Lithuanian: preconsonantal and word-final nasal loss

In Lithuanian, n is deleted before non-plosives (23a) and in word-final position (23b).
According to Mathiassen (1996: 29), in a sequence vowel+n, “the n has merged with the
preceding vowel to form a long nasalized vowel which is subsequently denasalized.”
There are four short vowels in Lithuanian: [i], [e], [a], and {u], and all of them are
affected by CL.* Note that CL does not happen before affricates in 3" singular forms, but

it is regular before fricatives of the infinitive ending [s't1].

(23) Lithuanian (Mathiassen 1996)

a. s’pi'ren-dz’a  ‘decides’ s’pde:-sit  ‘to decide’
slun-tfe ‘sends’ shu-sith ‘to send’
b. diirbe: ( < *dlirben) ‘having worked’ (pret.part.act.m.pl.)

The ban on nasals before fricatives in not absolute in Lithuanian, and CL
processes have undergone morphologization. In loan-words like sensacija ‘sensation’ and
in some native compounds like gyvensena ‘mode of living’, the nasal is tolerated before a
fricative. This also holds for the future tense morpheme -s (cf. gyvensiu ‘I will be living’)
and the present tense suffix -st (e.g. sen-st-a ‘grows old’). There is no absolute
prohibition on word-final n either, e.g. siandien ‘today’, ten ‘there’, even though
Mathiassen (1996: 30) notes that “in the last two cases the n has become secondarily

word-final due to the loss of a vowel”.

* There is a different secondary lengthening process in Lithuanian which affects only /e/ and /a/ in stressed
syllables.
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As was discussed in Section 3.2.3.1 in conjunction with the Ancient Greek data,
the fact that in Lithuanian the deletion of word-final n triggers lengthening of the vowel
causes an additional problem for de Chene & Anderson’s argument that long vowels
result only from loss of nasals conditioned by the following consonant. While the Greek
and Latin data are somewhat problematic and inconclusive, Lithuanian presents a clear
counterexample to de Chene & Anderson’s claim. Thus, we can conclude that, contrary
to de Chene & Anderson’s proposal, the nature of the consonant which follows the

deleted nasal is not relevant to CL.

3.2.3.4. Germanic: pre-fricative nasal loss
In many Germanic languages, nasals are lost before voiceless fricatives with CL of
preceding vowels. Though this process is similar to the cases of nasal deletion discussed
above, Germanic presents an interesting instance of CL through the loss of nasals
occurring within a syllable with a complex coda. This presents a problem for the moraic
approach, which is forced to propose trimoraic syllables in Germanic to account for CL.
Prokosch (1939), de Chene & Anderson (1979), Hock (1986), Hayes (1989),
Ohala & Busa (1995) and many others discuss the loss of nasals followed by a fricative,
which is regularly accompanied by the lengthening of the preceding vowel, using
Germanic reflexes of Proto-Germanic *VNS sequences as their main examples. As

Prokosch (1939: 86-87) states,

“n before x disappears in Primitive Germanic; in Norse, the nasal also disappears
before s and f, and in the Anglo-Frisian group (OE Fris OS) before s f8; a

preceding short vowel is lengthened; a is always lengthened to o: in OE,

sometimes in ON OFris. and OS.”
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The table in (24) shows reflexes of nasal+fricative clusters in various Germanic

dialects:

(24) Reflexes of Proto-Germanic *VNS in Germanic dialects

Germanic Gothic Old Oid oid Old High
Norse English Saxon German
fapgxana faxxan fa: fom fa:xan fa:xan grasp
Bapxta Oa:xta Oa:tta Oo:xte Oa:ta da:xta thrive
gois go:s ga:s gans goose
uns o:s ws us uns us
fimf fi.f fi.f five
kun®Os ku:0 ku:0 kund known
anfar o0:0er o:0ar anOar other

What is particularly interesting about the examples in (24) is that CL-triggering
pre-fricative nasal loss can occur within a syllable. Thus Germanic *fapxta ‘thrive’
becoming Old High German da:xta, or Germanic *gans ‘goose’ becoming Old Norse
ga:s (and, with a shift in vowel quality, Old English gors, and Modern English goose).
After the deletion of the nasal, the syllable still remains closed, as in *ons > o:s in Latin,
which was discussed earlier.

These data present a problem for the moraic account of CL because syllables are
assumed to be maximally bimoraic by most theories of syllabification. Thus, the deletion
of a consonant in a complex coda is not predicted to cause CL. One possible solution
would be to treat the triggering fricative as extrametrical, so that the nasal would be
moraic and the syllable, bimoraic. But this is not an acceptable solution, since CL of this
type occurs not only word-finally, but also word-medially, where extrametricality is not
tolerated (Harris 1983, Pulleyblank 1983, Hayes 1989). According to Hayes (1989), the

Germanic data require the postulation of trimoraic syllables. He proposes the derivation
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in (25) for Germanic fayxta becoming Gothic fa:xta, claiming that “such a change is not

derivable unless we suppose that the syllable fapyx was trimoraic.”

(25) CL in Germanic (Hayes 1989: 291)

(o] (o] c
Lpp [Q - HUE [l -
| 1] | |11

a 0

OGapgxt a 0

=7 °

(o)
l
u,u/u
EE A
a Xta

Although trimoraic syllables are cross-linguistically unusual, there is little independent
evidence in Germanic for or against Hayes’s proposal. However, Latin has similar facts
(*ons > o:s), and possesses a weight-sensitive stress rule (Buck 1963). Thus there is
independent evidence in Latin which shows that CVCC syllables are not heavier than

CVC syllables. Thus proposing trimoraic syllables is not warranted.

3.2.3.5. Prenasalization: Bantu

The case of CL in Bantu is different from the nasal deletion just discussed because the
segment conditioning lengthening of the preceding vowel is never lost. CL through
prenasalization in Bantu languages has traditionally been analyzed as a reduction of the
underlying coda nasal, yielding a prenasalized onset segment with the mora transfer to
the preceding vowel. In (26), there are some examples of prenasalization from Luganda

(Clements 1986: 52) and Runyambo (Hubbard 1995: 141).

(26) a. Luganda

/ku-linda/ ‘to wait’ -> [kuli:nda]
/mu-lenzi/ ‘boy’ -> [mule:nzi]
/ba-ntu/ ‘people’ -> [ba:ntu]
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b. Runyambo

/ku-jend-a/ ‘to go’ -> [kuje:nda]
/o-mu-ntu/ ‘person’ > [omu:ntu]
/tibdkoma#nte/ ‘they don’t see the cow’ > [tibdkoma:nte]

A phonetic account of CL caused by deletion of nasals can be extended to the
Bantu data. Though the nasal in question is not lost, it is significantly reduced in
comparison with full nasal stops. Prenasalized stops, fricatives or affricates are not
necessarily acoustically or articulatorily longer than their non-nasalized single-segment
counterparts (Ladefoged & Maddieson 1996: 119-123), that is, the length of a plain stop
is comparable to that of prenasalized one. Thus, since nasalized vowels are longer than
oral ones, and duration of the following NC sequence is roughly that of a single segment,
these vowels can be reinterpreted as phonemically long.”

Assuming that the longer inherent duration of the vowels before nasals is indeed
the phonetic basis for CL from nasal loss or prenasalization, the question is whether such
a process is phonologically significant in Bantu languages. On the basis of tone
assignment in Luganda and Runyambo, Hubbard (1995) argues that Maddieson’s (1993)
representation of prenasalization in a Bantu language Sukuma is relevant not only
phonetically but also phonologically. A crucial difference between Luganda and
Runyambo (which behaves like Sukuma in the Maddieson’s example) is the tone-bearing
potential of the string involved in CL from prenasalization. As shown in (27), the pre-
consonantal nasal “counts” as a mora for tone assignment in Luganda, but not in
Runyambo. In both languages tone is assigned to the 2™ mora of the verb stem (prefixes

do not count):

® Hock (1986: 431) compares Bantu CL from prenasalization to vowel lengthening before sonorant +
consonant clusters from Old English (OE) to New English (NE), “which, as OE cild > chi:ld, NE child
shows, may take place without a shift in syllable boundary”.
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(27) Luganda: a-bing-a... ‘he who chases’ [abiinga...]
3sg-chase-FV
Runyambo: a-bing-4... ‘he chases’ [abiingd]
3sg-chase-FV

On the basis of the phonetic durations of vowels in CVC, CVNC, and CVVC sequences
in Luganda and Runyambo, Hubbard shows that in Luganda long vowels which are
created by CL are as long as underlying long vowels, while in Runyambo compensatorily
lengthened vowels are only 1.5 times as long as the underlying ones. The structural
moraic account suggested for these languages by Hubbard is similar to that of Clements’s
(1986) account of Luganda (28a), but proposes an additional mechanism of mora sharing

for Runyambo (28b):

(28) a.Luganda

o] O o)
N/ N |

Us Uw Hs - Hs Hw Ks

| L~ I

i nga bi ng a
b. Runyambo:

c c c o
N/ N I

Hs Hw s - Hs Hw Ks
L/ L1 I
b i ng a bi n g a

An interesting complication to the account just presented comes from Ruwund
(Nash 1992). In Ruwund (29), long vowels from CL through prenasalization can bear
tones, as in Luganda, and the prenasalization patterns are identical to those of Luganda.
However, vowels which are followed by nasal geminates are also long and can bear

tones, while nasals also remain long, at least phonetically.
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(29) Ruwund (Nash 1992)

/a-nnam/ a:nnam ‘animals’
PL-animal
/wa-m-men/ waimmen ‘s/he saw me’

3suUBJ-10BJ-saw

The patterns of vowel lengthening in Luganda, Runyambo, and Ruwund are
examples of phonologization strategies differing from language to language. In all three
languages, the reduction of nasal-obstruent clusters and phonetic vowel lengthening are
identical. However, while in Luganda vowel length is phonologized, in Runyambo longer
phonetic duration of nasalized vowels does not seem to give rise to a phonological
reanalysis. Ruwund represents yet another case, when longer duration of vowels before
nasals is sufficient for the reanalysis of short vowels followed by nasal geminates as

phonologically long.

3.2.4. Fricatives
The case of CL through the loss of fricatives is not predicted by the phonologization
model. Though they can be quite long themselves, fricatives usually do not have a
lengthening effect on the neighboring vowels, and transitions from vowels to fricatives
are comparable to these of stops and are not long either. In this section, we will see that
whenever CL is a result of the loss of a fricative, the fricative necessarily goes through an
intermediate stage of an approximant, as predicted by the phonologization model.

Among languages which exhibit loss of fricatives with CL are Greek, Latin,
Sanskrit, Persian, Tiberian Hebrew, Turkish, and Kabardian. The most common fricatives

to undergo deletion are 4’ and s. Firstly, we will consider data from Turkish, Persian, and

* Most phonetic manuals (e.g. Ladefoged & Madiesson 1996, Pullum & Ladusaw 1996) classify & as a
voiceless glottal fricative, but mention that is can be an approximant. Since the phonetic nature of 4 is not
always clear (especially in the case of dead languages), I chose to discuss it in the section on fricatives.
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Kabardian, where only h deletes. Secondly, s-deletion in Greek and Latin will be
discussed. In the case of s-deletion in Greek, s went through the stage of 4 and only later
disappeared. In Latin, s has arguable developed into a voiced glottal approximant, A, and
was later lost with CL.

The phonetic basis for CL through the loss of glottal approximants is fairly well
understood: the noise after the vowel is interpreted as the vowel itself. As mentioned by
Ladefoged & Maddieson (1996: 325) and shown by Keating (1988), “the shape of the
vocal tract during A or £ is often simply that of the surrounding vowels”. Only in Semitic
languages (in Tiberian Hebrew in particular and maybe in Tigre) the impossibility of
gemination of fricatives other than s and 4 produces long/short vowel alternations. This
process will be discussed in section 3.3.2 as an instance of morphologically conditioned

CL.

3.2.4.1. Turkish

Sezer (1986: 230) states that in Turkish 4 is deleted before a continuant or a nasal stop in
syllable-final position, as shown in the examples (30) and (31). Phonetically, Turkish 4 is
classified neither with fricatives, nor with glides, and is described by Kornfilt (1997) as a

central glottal approximant.*'

(30) kahya ~ karya ‘steward’
fihrist ~ fiirist ‘index’
tahsil ~ ta:sil ‘education’
kahve ~ ka:ve ‘coffee’
mahsus ~ ma:sus ‘special to’

*' Kornfilt (1997) mentions that in syllable final position, when following a high tautosyllabic vowel, this
segment [h] is pronounced more “heavily” than elsewhere:

ihlamur ‘linden tree’ {whiamuf].
This phonetic detail, however, does not affect the pattern of A-deletion in colloquial Turkish.
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(31) mehmet ~me:met man’s name
rahmet ~ ra:met ‘God’s mercy’

While /4 drops out before continuants and nasals, it does not delete before oral

stops (32).

(32) sahte ~ *sa:te ‘counterfit’
sohbet ~ *so:bet ‘chit-chat’
mahkum ~ *ma:kum ‘inmate’
kahpe ~ *ka:pe ‘harlot’
ahtfi ~ *a:tfi ‘cook’

This situation mirrors j-deletion in colloquial Turkish, which was discussed in section
3.2.1.1. The account of j-deletion (or rather, the reasons for the persistence of j before
oral stops) can be extended to h-deletion: oral stops which follow approximants allow the
listener to separate clearly the end of the approximant from the beginning of the
following segment, that is, the stop, while in the case of approximant-sonorant sequences
no clear segmentation is possible.

Additionally, # deletes intervocalically or after a voiceless consonant (33) and
(34), but not after a voiced consonant (35). No CL occurs in (33) or (34). The reasons are
again connected with perceptual properties of VV sequences: vocalic transitions in such
sequences are always very long, so no possibility of reinterpretation of a two-vowel

sequence as a three-vowel one arises.*

(33) myhendis ~ myendis ‘engineer’
sihirbaz ~ siirbaz ‘magician’
tohum ~ toum ‘seed’

2 Also, as was already mentioned, Turkish doesn’t allow V;-V except in maybe one or two loans, e.g.
[isra:el], but never in derived environments.
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(34) syphe ~ sype ‘suspicion’
mefhur ~ mefur ‘celebrity’
ishal ~ isal ‘diarrhea’
metfhul ~ metful ‘unknown’

(35) imbha: ~ *ima: ‘destruction’
merhum ~ *merum ‘the late’

While sequences of voiced consonant followed by 4 are preserved (35), after a
voiceless consonant, 4 is simply not heard (34). Since & has no effect on a vowel which is

separated from it by another voiceless consonant, it deletes without CL.*

3.2.4.2. Persian
In Modern Persian, “in colloquial speech, # tends to disappear in all except initial
positions” (Lazard 1992). Word-finally, 4 frequently drops out after all vowels, without

causing lengthening:

(36) Standard Colloquial

fah Ja ‘king’

koldh kola ‘hat’

sahih sahi ‘just, exact’
bedeh bede ‘give’ imperative
jazdah jazda ‘eleven’

However, before consonants, 4 deletes with CL of the preceding vowel:

37N Standard Colloquial
a. fahmidi farmidi ‘you have understood’
ehteram eiteram ‘respect’

33 Note that the environment of h-deletion in (34) is structurally identical to that of w-deletion with double
flop in Ancient Greek. Even though words like [syphe] are most probably syllabified as [syp.he], no
resyllabification with lengthening of the vowel happens.
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b. fahr far ‘city’
fohf fo:f ‘abusive language’

Examples of h-deletion in colloquial pronunciation in (36) and (37) demonstrate
that in Modern Persian word-internal and word-final coda consonants behave differently
with respect to CL. In both cases, 4 is in the coda. Word-finally & deletes without causing
vowel lengthening, while word-internally its deletion triggers CL, even when the syllable
in question is doubly closed and remains closed after h-deletion, as in (37b). This is
problematic for the moraic approach which would have to posit two types of h: the one
which triggers lengthening and the one which does not. To rescue the moraic account,
one would have to propose extrametricality of word-final consonants in Modern
Persian.* However, if one considers extrametricality as an available but not insightful
and thus unattractive solution, a phonetic explanation can be offered. Postvocalic 4 is
likely to be very short word-finally, so it can be interpreted as a part of the preceding
vowel without vowel lengthening. The existence of transitions from 4 to the following
consonant ensures that the h is longer, and this makes it possible for the listener to
reinterpret word-medial Vh sequences as long vowels.

The differences between h-deletion in Modern Persian and Turkish demonstrate
the gradient nature of the phonetic tendencies which cause CL. Recall that in colloquial
Turkish postvocalic A is preserved before an oral stop; that is, sahte ‘counterfeit’ does not
become sa:te. But in colloquial Persian, ehterdm ‘respect’ becomes e:terdm, regardless of

the nature of the consonant which follows the 4.3

* CVC syllables are scanned as heavy in Classical Persian meter, but Modern Persian metrics is not
quantitative any more, so this cannot be used as a definitive argument against final consonant
extrametricality. Hayes’s (1989) solution proposing trimoraic syllables without appealing to
extrametricality would correctly derive (37b), but will run into a problem accounting for the data in (36): if
doubly closed syllables in (37b) are trimoraic, then syllable-final 4 in (36) must be moraic. Since 4 in the
examples in (36) deletes without CL, this solution is not acceptable.

. Additionally, & often drops after consonants in final and medial positions with or without lengthening of
the preceding vowel, as in (1'a), and sometimes with the lengthening of the consonant, as in (1'b). Lazard
(1992) does not clearly state conditions for the lengthening, even though from the data he provides one gets
an impression that there is no lengthening when 4 is lost after an obstruent.
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3.2.4.3. Kabardian

In Kabardian, 2 behaves analogously to the palatal glide j, which was discussed in
Section 3.1.1.3. Kabardian data is quite complex, and here we will not consider all the
details which are orthogonal to CL. It suffices to mention that in (38), the verbal plural
personal index form, /ha/, undergoes metathesis when attached to the 3™ person prefix
(Colarusso 1992). In the resulting surface sequence, & is dropped and the /a/ is lowered

and lengthened.

(38)  /@-j-ha-Kaay“-n-§/ -> /B-j-ah-Kaay“a-n-§/ -> [ja:Koy™y*“ins]
3-3-pl-see-fut-affirmative
‘They will see it’

(38) shows that vowels which receive their length from CL and underlyingly long
vowels have different properties in respect to stress in Kabardian. Two points are
important here. First, Colarusso (1992: 16) states that on nouns and pronouns stress “is
confined to the last stem morpheme, and does not shift back to most affixes”. Second,
Colarusso (1992: 18) takes the conservative position and analyzes Kabardian vowel
inventory as having two vowels, /a/ and /a/. He admits later, however, that in certain

disyllabic nouns and adjectives (and apparently verbs, as can be seen in (38), even though

(1) a. sobh sob ‘morning’
safhe safe ‘page, disc (phonograph record)’
b. lamazhab ldmassab ‘godless’

Lazard (1992) also observes that “A drops, in particular, very frequently in the plural suffix -hd and the
enclitic particle ham (without compensatory lengthening)™:

2" zanha zani ‘women’
bofqibha bofqiba ‘plates’
man-ham man-am ‘I, too’
kutfek-ham kutfek-am ‘little, also’

Since the examples in (2°) are highly morphologized, one can hypothesize that leveling is at work: the
variation in vowel length triggered by h-deletion, which is exhibited by forms in (37a) and (37b), was
eliminated in favor of one of the two possible variants.
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Colarusso does not explicitly state it), long /a¥/ is not further “analyzable”, that is, not

derived.* Such long a’s are shortened when not under stress, as in (38), where stress

shifts to the last syllable. However, the long vowel which results from CL remains long.
Long vowels which do not reduce in unstressed positions are also found in loan

words, as in (39).” They also result from the loss of & with CL.

(39) Loan words with unreducing /ah/ (Colarusso 1992: 33)

/sahbay/ -> [sa:br:] ‘baby’
(from Arabic)
/nahrt/ -> [na:rt"] ‘Nart’ (a race of heroes)

(from an Iranian language, perhaps Ossetic)

/nahrt-X"“/ -> [na:rthu')*(“’] ‘corn, maize’ (lit., Nart-millet)
(both roots of Iranian origin)

Why would underlying long vowels undergo reduction in unstressed positions, while
vowels which are the result of CL resist it? Reduction in Kabardian is a phonological
process which affects “unanalyzable” long vowels, as well as underlying /a-a/ sequences,
which also get shortened when not stressed. Thus, the only source of unstressed long
surface vowels is CL, since long a’s which result from /ah/ (by metathesis or without it)
do not get reduced. A possible explanation of this fact would be that unstressed long
vowels were introduced to Kabardian through borrowing (/ah/ in borrowed words was
reinterpreted as a surface long [a:] which does not undergo reduction). After that, an

analogical extension to other /ah/ sequences (such as the plural suffix) can be posited.

* If /ay/ is not derived, [ do not see a way of excluding it from Kabardian vowel inventory.
%7 Another source of irreducible long [a] is associated with initial syllables (Colarusso 1992:33).
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3.2.4.4. Greek

CL in Greek is different from Turkish, Kabardian, and Persian examples we have seen
since it is the fricative s which deletes with lengthening of the preceding vowel. As was
mentioned earlier, this kind of CL is not predicted by the phonologization model; s does
not have any phonetic effect on the duration of neighboring vowels. In the following
section we will see that s-deletion in Greek necessarily went through a stage of 4, and
thus Greek does not present a counterexample to the phonologization account.

It is generally assumed that Proto-Indo-European *s+sonorant and *sonorant+s
clusters first became Proto-Greek *hn (Lejeune 1987, Kiparsky 1967), and from this
intermediate stage, Proto-Greek *VhnV developed into VnnV in Lesbian and Thessalian
dialects, and into V:nV in other dialects of Ancient Greek (that is, the change in question
happened before the second CL, which affected only word-final and secondary *Vns
clusters). * Dialectal reflexes of primary s+sonorant and sonorant+s clusters are shown

in (40).

(40) Dialectal reflexes of s+sonorant and sonorant+s clusters in Ancient Greek.

Lesbian/Thessalian Elsewhere
*ekrinsa ekrinna ekri:na ‘I judged’
*aingelsa aingella amnge:la ‘I announced’
*ephthersa ephtherra ephthera ‘I destroyed’
*gWolsa: bolla: bo:la: ‘council’
*awso:s awwo:s Ion. ae:o:s; Att. heo:s ‘dawn’
*selasna selanna: Ion./Att. sel®:nz: ‘moon’
*khesr-ns kherras khe:ras ‘hand’ (acc.pl)
*naswas nawwos na:wos > nea:s ‘temple’

Given the proposed s > h change, the dialectal split shown in (40) yields to

phonetic explanation. There is evidence that aspirated rho (< *sr) was originally realized

% As was mentioned earlier, in secondary word-medial ns clusters n was lost with lengthening of the
preceding vowels in Attic/Ionic.
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a voiceless r (Wetzels 1986: 315). Sonorants which were preceded or followed by s or its
later incarnation 4, could be partially devoiced as well. In partially devoiced sonorants,
there is no clear segmentation between the period of voicing and the voiceless portion of
the signal, so the voiceless portion following the voiced portion of the sonorant could be
misheard as preceding it. Obviously, this hypothesis requires experimental verification,
but if such a leap can be made, it is natural to assume that after the perceptual metathesis
the & portion (which, as was mentioned before, often has formant structure of a
neighboring vowel) could be reanalyzed as a part of the preceding vowel.

Wetzels (1986: 316) assumes that both s+sonorant and sonorant+s sequences
were heterosyllabic in Common Greek. Since the Mycenean data shows onset
maximization (Lejeune 1987, Steriade 1982, Viredaz 1983), I see no reason to assume
heterosyllabicity for all such clusters in Greek, especially since Wetzels himself argues
(on different grounds) that the change s > & does not involve any reference to syllable

structure.

3.2.4.5. Latin
In Latin, s was lost before most voiced consonants, obstruents or sonorants, with CL of

the preceding vowel (Sihler 1995: 213 among others), as exemplified in (41).

(41) idem ‘the same’ < *is-dem
iuideks ‘judge’ < *yowos-dik-
ni:dus ‘nest’ < PIE *ni-sd-o
(cf. Vedic ni:da- ‘resting-place, nest’)
ka:nus ‘gray’ < *kasnus
ko:mis ‘courteous’ < *kosmis
fide:lia ‘pot’ < *fideslia
pre:lum ‘oil press’ < *pres-lo-

Unlike in Greek, before voiceless consonants, s is preserved, as in (42):
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(42) dispoino: ‘I distribute, arrange’
distuli: ‘I dispense’
discerno: ‘I part, separate’ (cf. dizduco: ‘I split, separate’)

However, despite this difference, the account of s-loss in Greek can be in
principle extended to Latin. De Chene & Anderson (1979: 512) propose the following

explanation for the Latin change:

“Our posited intermediate development involves the loss of occlusion in
(preconsonantal) *[z], leading to the voiced glottal spirant {fi]. ...the loss of
autonomous occlusion in such a change leads immediately to a stage in which the
resulting segment assimilates directly to the tongue position of the adjacent
vowel; furthermore, since it is already voiced (unlike the voiceless h of Greek...),
it is only minimally distinct from a vowel (differing perhaps in voice quality, but
in no other feature). Consequently, syllable-final [z] should merge with a
preceding vowel as soon as it loses its distinct occlusion... If the resulting vowel is

interpreted as distinctively long, we have a case of compensatory lengthening.”

De Chene & Anderson’s account of Latin s-loss is based on an assumption that s
undergoes voicing assimilation not only before voiced obstruents but also before voiced

sonorants. Also, this account makes a prediction that voiced [fi] is a better candidate to

trigger CL than voiceless [h], which requires further investigation.

3.2.5. Stops
This section concentrates on CL through the loss of oral stops. We predict that only the
deletion of those stops which lengthen a preceding vowel will give rise to CL. It is well

known that certain (nondeleting) stops do trigger lengthening of the preceding vowels,
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but only when they are voiced, as was shown for English (where vowel length is
phonemisized) and many other languages, including French, Russian, Korean, German,
Danish, Norwegian, Swedish, Hindi, and Persian (see Rietveld & Frauenfelder 1987,
Kluender 1988, among others).” Surprisingly, there are no cases where the loss
specifically of voiced stops triggers CL.

The most common stop to delete with CL is glottal stop. Languages in the
database covered here in which glottal stop deletes with CL are Colloquial Tehrani Farsi,
Ket, Leti, Wanka Quechua, Mohawk, Klamath, Bella Coola, and Choktaw. Nondeleting
glottal stops usually have a shortening, rather than a lengthening effect on the preceding
vowel, so it is hard to account for why their loss would result in vowel lengthening and,
as CL through degemination, it presents an apparent counterexample to the
phonologization account. Section 3.3.1 will present an account of CL through glottal
stops.

There are cases where the deletion of consonants (including voiced ones) which
do not cause phonetic lengthening of surrounding vowels nonetheless triggers
phonological lengthening of these vowels. In section 3.3.2, I will argue that in Tiberian
Hebrew, the lengthening occurs for morphological reasons. In Indo-Aryan languages, that
is, in Sanskrit, Prakrit languages, and Modern Indic languages such as Hindi, Gujarati,
and Bengali, lengthening of vowels correlates with degemination of consonants, but
voicing of the geminate is irrelevant to the process. Section 3.3.3 will show that
degemination in Indo-Aryan languages represents an instance of phonological analogy
whereby consonantal length is reanalyzed as length of vowels.

The closest case I have of CL triggered specifically by a voiced stop is Turkish g-

deletion. In Turkish and West Saxon, g is the only postvocalic stop which was lost with

* On the basis of Arabic data, which does not show vowel lengthening before voiced segments, Mitleb
(1984) argued that voicing effect on vowel duration is a tendency but not a universal.
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CL of the preceding vowel. In the following section, we will consider g-loss in these

languages.

3.2.5.1. CL through g-loss

In Turkish, certain synchronically vowel-final stems are acting as consonant-final for
purposes of suffix allomorph selection. This is exemplified in (43). In (43a), suffix-initial
J 1s not lost after the stem-final long vowel. However, in (43b), j is lost, even though the

forms in (43b) are nearly identical to those in (42a).

43) absolutive dative
a. bina: bina:ja ‘building’
dua: duaija ‘prayer’
b. mevzu: mevzua ‘topic’
da: daa ‘mountain’
ti: tia ‘crothchet needle’

Words in (43b) are so-called dag-type words which historically ended in a g. In
standard Turkish, g was lost with CL of the vowel which preceded it. Stems in (43b) and
other formerly g-final words are written with an orthographic g (as, for example degdi
‘he touched’, dag ‘mountain’, etc.), which is not pronounced in the standard language.
Kornfilt (1997) notes that in some dialects, this segment is pronounced as a voiced velar
fricative [y] in the onset position. According to Kornfilt, when this segment is in syllable
final position and cannot be resyllabified with a following vowel, it deletes with CL of
the preceding vowel, as in /tfaydaf/ — [tfa:daf] ‘contemporary’.

Sezer (1986: 245) notes that along with the dialects which lost the g and the
dialects which have a voiced velar fricative, there are also dialects which retained both
intervocalic and syllable-final g (that is, a voiced velar stop). In dialects which retain g in

some way, vowels which precede [g] or [y] do not lengthen.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



82

West Saxon presents another case of CL where g was lenited to a fricative, [3] in
this case, before it disappeared completely. West Saxon examples, which are attested in
texts both with g and without it, and Proto-Germanic reconstructions are shown in (44)

(de Chene & Anderson 1979: 510).

(44) Proto-Germanic West Saxon

*frignjan frignan, fri:nan ‘to ask’
*thegnaz -Begn, -Be:n ‘young man, thane’
*magadin- ma:gden, mea:den ‘young person (dim.)’

De Chene & Anderson (1979) analyze the West Saxon change in (44) as “a case
in which transition of a velar stop to a glide was followed by monophthongization of the
resulting complex nucleus to a long vowel”. However, as they themselves note, the
monophthongization happened several centuries later than the loss of g, and these two
stages do not have to be regarded as connected. Thus, the West Saxon data can be best
treated as an instance of the fricativization and development of glides from velar stops
with subsequent CL through glide loss.

Two questions need to be answered in conjunction with the Turkish and West
Saxon data: why would g delete, and why would a vowel preceding it lengthen? As to the
first question, g is often missing from voiced stop inventories in the languages of the
world. This is likely to be connected with aerodynamic constraints on voicing in
obstruents (Ohala 1992, 1995). Since voicing requires sufficient airflow through the
glottis, as soon as the oral pressure equals the subglottal pressure, the voicing will be
extinguished. This can be overcome by expanding the oral cavity volume to lower the
oral pressure and to absorb more air coming from the lungs. However, as Ohala (1995)

states it,
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“... there are fewer options for vocal tract enlargement the further back the
obstruent is articulated. Thus voiced velar stops are often missing in languages
that use the voicing contrast in stops at other places of articulation; they may lose
their voicing, their stop character or both. This is the reason why /g/ is missing (in

native vocabulary) in, e.g., Dutch, Thai, Czech.”

As to the lengthening of the neighboring vowel, we can conclude from the
Turkish and West Saxon data that on its way to oblivion, voiced velar stop [g] lenited to a
fricative, [y] or [3] first. The existence of this intermediate stage is supported at least in
Turkish by the fact that in some dialects the reflexes of g are [g] or [y]. Further lenition of
a voiced fricative to a glide is a quite plausible development.

Thus g-deletion in Turkish and West Saxon is not actually the deletion of a voiced

stop, since g weakened en route to deleting, but rather CL through glide deletion.

3.3. Apparent counterexamples

In the following sections, we will discuss apparent counterexamples to the
phonologization model of CL. Section 3.3.1 will present an account of CL through the
loss of glottal stops. I argue that when the deletion of glottal stops causes CL, the deleting
segments are not stops, but approximants phonetically and phonologically. Section 3.3.2
discusses CL in Hebrew which is templatic and can be triggered by all non-geminable
consonants. Finally, CL through degemination in Indo-Aryan is addressed in section

3.3.3 where it will be argued that this type of CL is a case of phonological analogy.
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3.3.1. Glottal stop*
The fact that deletion of glottal stops can be correlated with CL is rather puzzling and
does not at first glance appear to be predicted by the phonologization model. Glottal stops
do not share phonetic characteristics with segments that trigger vowel lengthening, such
as glides, liquids or fricatives. We have mentioned before that voiced stops often cause
lengthening of preceding vowels, but glottal stops are voiceless, and should thus pattern
with voiceless stops, which usually have a shortening effect on preceding vowels.

Nonetheless, glottal stops are the only non-nasal stops which regularly participate
in CL alternations. CL through the loss of glottal stops is quite common. It is documented
in such languages as Tehrani Farsi (Indo-European), Ket (isolate language of Siberia),
Leti (Austronesian), Wanka Quechua (Quechuan), Mohawk (Iroquoian), Klamath
(Penutian), Bella Coola (Salish), and Choktaw (Muskogean).

I argue that the solution to the glottal stop puzzle can be obtained by closer
examination of the phonetic properties of entities traditionally classified as “glottal

stops”. They can be subdivided into two types, as summarized in (45):

(45) Types of glottals

a. Suprasegmentals

e glottal phonation type
e floating tone
b. Segmentals

glottal stop
glottal approximant

The first type (45a) represents the situation when a glottal segment is analyzed as
a phonation type, as in Mixtec (Macaulay & Salmons 1995) and Cayuga (Doherty 1993),

or a floating tone, as in Southern Min dialects (Chung 1996). The second possible

“* An earlier version of this section was presented at the LSA annual meeting 2000.
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situation is when a glottal stop is treated as a separate segment (45b). In this case, glottal
stops are analyzed as stop-like segments or as glottal approximants.

In this section we will be concerned only with the second type of glottals since
only glottal segments are described as regularly participating in alternations which
involve vowel length. It is well-known that there is always great variability in the
phonetic realization of vowel+glottal stop sequences. Glottal segments described as
glottal stops can vary from phonetic stops with a full glottal closure to vocalic segments
which have weaker constriction of vocal cords, and can even be realized as just
laryngealyzation on the vowel (Ladefoged & Maddieson 1996). I argue that the glottal
elements whose deletion triggers CL are always of the vocalic type, and that deletion of
true phonetic glottal stops never causes CL, just as the phonologization model predicts.

We now proceed to case studies of CL through the loss of glottal stops.

3.3.1.1. Ket
Ket (an isolate language of Siberia, spoken at the Enisei river) presents an example of CL
through the loss of glottal stops. In Ket, glottal stops either delete with lengthening of the

preceding vowel or freely alternate with vowels, as illustrated in (46).

(46) Ket (Dulzon 1964)

bi?V ~ biell ~ bi:P ‘far’

it ~ tet ~ it ‘birch-bark box’
du? ~ duo ‘smoke’

ku?s’ ~ kuos’ ‘wigwam’

ke? ~ kes ~ ke: ‘big’

ka?t ~ ka:t ‘parka’
da?skant’s ~ da:skantls ‘she narrates’
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I argue that the synchronic variation in Ket mirrors the diachronic fate of the
glottal stops. They fluctuate between glottal approximants and vowels; when they surface
as vowels, monophthongization completes the CL process.*!

A question might arise as to why should a vowel which alternates with a glottal
stop should be qualitatively different from the preceding vowel, as in the diphthongal
intermediate Ket forms in (46). A possible answer is that vocalic features are not
specified underlyingly on glottal segments. Thus, a vocalized glottal stop is by default a
neutral, central vowel, which in the forms in (46) assimilates to some degree to the

preceding vowel.

3.3.1.2. Tehrani Farsi

In Farsi, as in Ket, deletion of glottal stops triggers lengthening of preceding vowels.
While in Ket we could only speculate as to the phonetic nature of the glottal stop, in Farsi
there 1s hard phonetic evidence supporting the claim that CL-triggering glottal elements
are vocalic.

In modem colloquial Tehrani Farsi, lengthening of vowels is triggered by loss of
glottal segments (/h/ and /?/) only (Darzi 1991). In (47) we see examples of a glottal stop
deleting with CL of the preceding vowel in various prosodic environments. (47a) shows
CL triggered by the deletion of a glottal stop when it is the only coda in a syllable in
word medial or word-final position. (47b) illustrates CL when a glottal stop is in a
complex coda and is adjacent to the lengthened vowel, and (47c) provides an example of
CL through the loss of a glottal stop which is a part of a complex coda and is not directly

adjacent to the vowel which undergoes lengthening.

*! Unfortunately, I have no access to Ket recordings to confirm my contention that the so-called glottal stop
in Ket is vocalic, but Dulzon (1964) states that the segment traditionally described as a glottal stop in Ket is
“vowel-like”.
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(47) Formal Colloquial

a. te?mir te:mir ‘repair’
fo?be fobe ‘branch’
su? su: ‘bad’

b. ro?b rob ‘terror’
le?n lee:n ‘cursing’

c. rob? ro:b ‘quarter’
fem? f=im ‘candle’

The data in (48) show that CL through the deletion of /h/ mirrors CL through the deletion
of glottal stop. (48a) shows CL triggered by the deletion of a & as a single coda, and (48b-

c) illustrate deletion of 4 in a complex coda.

(48) Formal Colloquial
a. tehran terran ‘Tehran’

sohbat sobat ‘talk’
kuh ku: ‘mountain’

b. bahs bae:s ‘discussion’
lzehn lze:n ‘language’

c. sobh so:b ‘morning’
solh so:l ‘peace’

Darzi (1991) proposes a moraic account of CL in colloquial Tehrani Farsi. His

solution holds that glottals 4 and 7 are the only moraic codas in Tehrani Farsi and thus
only the deletion of glottal segments is predicted to cause CL. However, Darzi’s proposal
is problematic in that he holds that both glottals in Farsi are obstruents which explicitly

contradicts Zec’s (1995, 1988) theory of sonority constraints on syllable structure.
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According to Zec, sonority effects on moras are relational in nature. Consonants
above a (language-specific) sonority threshold are moraic; consonants below that
threshold are not. Since glottal stop is the least sonorous segment, if glottal stop is moraic
in coda, Zec predicts all other coda consonants to be moraic as well. This, in turn,
predicts that the deletion of any coda should cause CL in colloquial Tehrani. However,
even though any consonant can delete syllable-finally, as shown in (49), only the deletion

of glottal segments results in vowel lengthening:

(49) Formal Colloquial
dozd doz ‘thief (voiced stop [d] deleted)
fekr fek ‘thought’ (trill [r] deleted)
ez e ‘from’ (fricative [z] deleted)

Thus, if a glottal stop is analyzed as moraic, we are confronted with a theoretical
problem, which can be resolved if this segment is analyzed as a phonological
approximant. Phonetic evidence supports this claim.

Phonetic data from two speakers recorded for this study confirms that glottal stops
in Farsi are firstly very vocalic even in careful pronunciation; and secondly at least
phonetically glottal approximants even in careful pronunciation. Example (50) shows a
waveform and a spectrogram of a speaker of modern Tehrani Farsi pronouncing the word

[ro?b] ‘terror’ in formal speech. No glottal deletion and no CL take place in (50).
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(50) ro?b “terror’ (formal speech)
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Note that the glottal segment in (50) is indeed very vocalic and not obstruent-like. In (50)
there is no silent closure, as would be expected for a “true” glottal stop.

It has been observed (and we can also observe it on the spectrogram in (50)) that
the shape of the vocal tract in a glottal approximant is that of surrounding vowels, parallel
to what is observed for A, with creaky voice on the vowel. Glottals # and 7 are both
produced by a laryngeal gesture and make no demands on the vocal tract configuration,
which is therefore determined by the adjacent segments (Pierrehumbert & Talkin 1992:
93). Thus, the noise after the vowel can be interpreted as the vowel itself, so the vowel is
reanalized as phonologically long due to the additional phonetic length contributed by the
laryngealized part.

It is also significant, that in the grammars of Persian, glottal “stop” was described
as a glottal stricture (Matthews 1956), a pharyngeal voiced strident glide (Giunashvili
1965), or just a glide (Windfur 1979). We can conclude, thus, that the glottal segment in
Tehrani Farsi does not have a stop-like character and can be described as a phonetic and

phonological approximant.

3.3.1.3. Implications of the analysis

The analysis just proposed predicts that only the deletion of certain kinds of glottal
segments, namely, phonological approximants will result in CL. Synchronically, glottal
approximants which result in CL are predicted to be moraic in codas, while glottal stops
whose deletion does not trigger CL are predicted to be weightless. The moraicity
becomes important in languages which allow only certain kinds of codas to be weight-
bearing (Zec 1988, 1995). If a variety of possible phonetic realizations of glottal stops
potentially corresponds to different phonological representations in respect to their
moraic status, glottal stop is predicted to occupy different places in the sonority hierarchy

in different languages. This prediction is supported by the cross-linguistic observations
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on the distribution of glottal stops. In some languages, glottal “stop” patterns with
sonorants since it is an approximant, and in others it patterns with obstruents since it is a
stop.

For example, in Karok* (Bright 1957) the distribution of glottal stops suggests
that they were lost with CL (glottal stops in the coda are very rare in Karok, occurring
almost exclusively in directional particles). Additionally, glottal stop patterns with the
glides A, r, y, and w: all belong to the non-geminable set of consonants. This presents
evidence that glottal stop is an continuant in Karok. (Notice that since all non-geminable
consonants except the glottal stop can occur in codas, the restriction on gemination does
not stem from constraints on possible codas.)

On the basis of Semitic data, McCarthy (1994) includes glottal stop in the natural
class of gutturals. Catford (1977) defined approximants as having “non-turbulent flow
when voiced; but the flow becomes turbulent when they are made voiceless”, which
seems to include all “gutturals” but the glottal stop. This definition was modified by
Clements (1990) to require oral stricture for non-approximants. Thus, according to
Clements’s definition, all gutturals including glottal stop are phonologically
approximants.

On the other hand, there are languages in which glottals stops pattern with
obstruents in respect to various phonological processes, noticeably, in respect to syllable
weight. For example, in Kwakwala (Zec 1988, 1995) glottal stop patterns with non-
sonorants in being non-moraic in distinguishing heavy vs. light syllables for the purposes
of stress assignment. This means that it functions as an obstruent phonologically.

(52) shows syllable templates for stem types for Proto-Athapaskan, as

reconstructed by Leer (1979).

(52) CVV,CVVT, CVV?, CVT

# Also pronounced Karuk.
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Keren Rice (p.c.) suggests that absence of CV and CV? implies minimum bimoraicity of
the stems in Proto-Athapaskan. If the final glottal stop is the only non-moraic (that is, the
least sonorant) stop in Proto-Athapaskan, we can explain the absence of *CV? based on
bimoraicity; otherwise a uniform account of the absence of these two forms is not
available.

Finally, the fact that so-called glottal stops can be phonologically either stops or
approximants predicts that there may be languages which contrast these two types of
glottal segments. Indeed, in Gimi, a Papuan language of the Eastern Highlands of Papua
New Guinea, the two types of glottals are described as phonologically contrastive by

Ladefoged and Maddieson (1996). A near minimal triplet from Gimi is shown in (53):

(53) Gimi (Maddieson 1996)

ha?o ‘shut’

ha*o? ‘many’

hao  ‘hit’
The Gimi segment represented by an asterisk (*) lacks an [PA symbol. Since it is voiced
and involves some glottal activity, Ladefoged and Maddieson (1996) propose that it

might better be called a creaky voiced glottal approximant rather than a stop.

3.3.2. Hebrew: morphological compensatory lengthening

Tiberian Hebrew raises a number of questions concerning both the validity of the account
of CL through consonant loss presented so far and its applicability to CL in Hebrew. The
inventory of segments which cause CL in Tiberian Hebrew cannot be easily accounted
for through mechanisms of phonetic change. Here I will argue that it is not necessary to
invoke phonetic explanation for CL in Tiberian Hebrew, since it is a clear case of a

templatic, morphologically conditioned process.
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There are a number of processes in Hebrew which cause gemination of root
consonants. Here we will consider only a couple of them.” For example, the initial
consonant of the root geminates if it is preceded by the definite article ha, as in (54a), or

by the past proclitic wa (54b), or by the proclitic mi meaning ‘from’ (54c).

(54) a. seefer hasseefer
‘book’ ‘the book’
gefem haggefem
‘rain’ ‘the rain’

b. yoomar wayyoomar
‘he will say’ ‘he said’
neetsee? wanneetsee?
‘we will leave’ ‘we left’

C. po mippo
‘here’ ‘from here’
faam miffaam
‘there’ ‘from there’

A number of consonants, such as 2, f, A, k, and r, do not geminate in these
contexts; instead, vowels which precede them are lengthened, as exemplified in (55a) for
the definite article, in (55b) for the past proclitic, and in (55c¢) for the proclitic ‘from’.
This process produces synchronic alternations in vowel length, which Lowenstamm &

Kaye (1986) call compensatory lengthening.

¥ For the full range of data see Lowenstamm & Kaye (1986), Prince (1975).
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(55 a. ?uif haa?iif
‘man’ ‘the man’
haam haahaam
‘people’ ‘the people’
haar haahaar
‘mountain’ ‘the mountain’

b. ‘Poomar waa?oomar
‘I will say’ ‘I said’

‘?adabbeer waa?adabbeer
‘I will talk’ ‘I talked’

c. ro meero™
‘beginning’ ‘from beforehand’
haahaar meehaahaar’

‘the mountain’ ‘from the mountain’

We have seen other languages in which 4 and glottal stop trigger CL, for example,
Persian (both 4 and ?), Kabardian (only 4), or Ket (only ?7), but other consonants are quite
unusual in this role. It is also worth noting that in Tiberian Hebrew back fricatives trigger
CL, while s undergoes gemination, while cross-linguistically s is the most common

fricative to delete with CL.

Almost the same set of consonants ? § # & r never appears geminated in Tiberian
Hebrew and Tigre, “even in morphological environments in which other consonants are
geminate.” ** Obviously, there is an unviolable phonotactic constraint against geminating
? £ h hrin Tiberian Hebrew. On the other hand, templatic morphology requires a
bimoraic (preferably CVC) shape for the clitics discussed above. To resolve the

phonotactics problem and to fit the template, the vowel in a clitic gets lengthened.*

* Long /i/ and /u/ surface as [ee] and [00] respectively.

“ Both Hebrew and Tigre lack the velar/uvular fricatives y and & (Hoberman 1996:842).

% There are cases in which gemination is absent, but CL is not observed either (Lowenstamm & Kaye
1986: 104). Apparently, this is another possibility of resolving the morphological requirement, but
examples with CL are the overwhelming majority.
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The case of CL in Tiberian Hebrew is significantly different from the instances of
CL discussed above. Arising through phonotactic co-occurrence restrictions (that is, by
the impossibility of gemination of certain segments), it is purely morphological and is

required by language-specific, and moreover, morpheme-specific templatic requirements.

3.3.3. Indo-Aryan: compensatory lengthening through degemination
For the reasons that vowels are not phonetically longer in the environment of following
voiceless obstruents, the phonologization model predicts that CL through the loss of such
segments should not occur. Thus there is no reason to expect CL through degemination of
obstruents either. However, CL through degemination is a prominent feature of Indo-
Aryan. The following section presents an account of this apparent counterexample to the
phonologization account.

Jeffers & Lehiste (1979: 12-13) argue that some changes traditionally labeled as
CL can be analyzed as “a series of phonetic processes” which occur separately but
together produce a result which can be formally represented as the CVC — CV: change.
(56) shows the development of PIE *nisdo- to Vedic (and Classical) Sanskrit ni:d- ‘nest’
where the original s went through stages of voicing assimilation, retroflexion, gliding,

and finally loss of glide with CL.:

(56) PIE nisdo-
nizd- voicing assimilation
nizd- retroflexion of z after i
nizd- retroflexion of dental stops after retroflex sibilants
niyd- gliding of retroflexed consonants
Sanskrit ni:da- contraction of a palatal vowel and palatal glide
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Along with ni:d-, Wackernagel (1957: 272) lists Vedic edhi ‘be’ and sed- ‘sit’ and
Avestan hi:q- from *hizq- as examples of s-loss.”” Wackernagel states that loss of s in
Vedic resulted in synchronic alternations in certain verbal paradigms, as shown in (57),
emphasizing that third plural perfective form of ‘sit’ is not *sazdire, as would be

expected, but sedire, with s-loss and the change of vowel quality.*

57 3 pl perf. 3 sg. active
a. bhejre babhaja ‘divide’
b. sedire sasada ‘sit’

We have seen that CL through s-deletion, as, for example, in Latin and Greek, is
clearly phonetically motivated. This is also the case in Vedic, where only s deletes with
CL. In Classical Sanskrit, an additional set of consonants participates in CL, but only s-
loss remains synchronic (or at least having synchronic alternations), as in some
compounds, “namely, in certain Vedic compounds with dus: dudabha, dudag¢, dudhi,
dunaca, dunaga...; and the language of every period, certain compounds of sas, with
change of its vowel to an alterant quality...: sodaga, sodha (also saddha and saddha),
sodant” (Whitney 1886: 199d).

There is also a restriction on geminate r’s in Sanskrit, even across word

boundaries. As Whitney (1886: 179) describes it,

“a double r is nowhere admitted: if such would occur, either by retention of an
original r or by conversion of s to r, one r is omitted, and the preceding vowel, if

short, is made long by compensation.

Thus, puna: ramate, nrpati: rajati, matu: rihan, jyotiiratha, duzrohana.”

7 “Dass das Ai. vor d(h) d(h) urspriinglichen Sibilanten irgendwie einbiisste, erkannten fiir edhi sadhi nida-
pid- schon Bopp” (Wackernagel 1957: 272).

*® Note that /a/ does not lengthen with the loss of s, but becomes [e]. Since /a/ is the lowest vowel,
transitions to the following palatal segment could be possibly reinterpreted as vowel height and not vowel
length.
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The process of the degemination of r with CL is a pivotal point in understanding
the nature of CL through degemination in Indic. Since there is a constraint on geminate
r’s in the language (even across word boundary), r dissimilates by becoming an s. If the
vowel before s is short, s is lost and the vowel preceding it lengthens. This process is

shown schematically in (58).

(58) Stage 1: punar ramate
Stage 2: punas ramate
Stage 3: puna: ramate

Thus, since there is a form puna, if it is followed by any r-initial word, and there
is also an independently existing form punar, the deletion of r through the stage of s
creates a possibility of analyzing tokens with the long vowels as a result of degemination.

Additionally, dental stops are lost with CL of the preceding vowel after their
complete assimilation to the following dental, as in ta:dhi from Vedic tad-dhi (Whitney
1886: 198c). I hypothesize that the degemination of r could be extended to the case of
dental fricatives. A is also lost with CL before voiceless and murmured dentals. (Phonetic
reasons for h-loss with CL were discussed above, and we shall not reiterate them here).

According to Whitney (1886: 222b)

“...before a dental mute (t, th, dh) in verb-inflection and in derivation, its [h’s —
D.K.] euphonic effect is peculiarly complicated: it turns the dental into a lingual
(as would ¢); but it also makes it sonant and aspirate (as would dh...); and further,

it disappears itself, and the preceding vowel, if short, is lengthened”.
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(59) /ruh-ta/ ru:dha
/leh-ti/ 1édhi
/guh-tar/ gu:dhar
/meh-tum/ médhum
/lih-tas/ li:dhas
/lih-dhvam/ lizdhvam

98

To test if our analogical hypothesis is correct, we should now consider data from

Middle Indo-Aryan and Modern Indic languages, such as Hindi and Bengali.

In Prakrit languages, as for example in Pali, geminates were created by

assimilatory processes, as in (60a). On the other hand, certain Sanskrit words have

doublets in Pali (Hock 1986: 441), with long vowels and single consonants corresponding

to short vowels and geminate consonants, as in (60b).

(60) Sanskrit Pali
a. *karsya:m(i) kassa:mi, ka:sam
(-)hartum hattum-, haitum
b. ni:da ni:la-, nidda-
sthu:la thu:la, thulla-
puijya- puija, pujja-

‘I will/would do’

‘to hold’

‘abode, nest’

Cbig7

‘to be worshipped’

Pali doublets in (60) could conceivably be created by analogical mechanisms. First of all,

there was a process of consonant gemination in Pali, shown in (61), which created many

roots of the CVCCYV type, with a short vowel and an intervocalic geminate.

61 Vedic Pali
karma kamma
matsya maccha
hasta hattha
hasti: hatthi:
sapta satta
asta attha
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However, the forms with geminates were considered colloquial, and Old Sanskrit
pronunciation remained in educated speech, introducing correspondences of the type
CVCCV = CV:CV, as (60b).” Each word with the geminate in (60b) has its counterpart
with the long vowel, and after such relations between roots were introduced, doublets in

(60a) could be created analogically. Lehiste (70: 42) states that

“there are ... languages in which the quantity of a given segment must be related
to the quantity of other segments in the sequence. For example, in Icelandic,
Norwegian, and Swedish ... there exists an inverse relationship between the
quantity of a vowel and that of the following consonant, so that a short vowel is
followed by a long consonant, and a long vowel is followed by a short

consonant.”

Lehiste contends that the domain of such quantity patterns must be a syllable, and
provides several possible explanations of these facts. The discussion amounts to the idea
that somehow the speakers are able to equate vocalic and consonantal length.
Presumably, it is more naturally achieved for geminates than for other consonant clusters.

Regular changes from Middle to Modern Indic created more forms with CL

through degemination. Hindi reflexes of Middle Indic forms with geminates are shown in

(62).

(62) Middle Indic Hindi
mittha(k)a- mi:tha: ‘sweet’
kamma- ka:m ‘work, deed’
cunna(k)a- cuina: ‘powder’
sacca sa:c ‘truth’

*“ Phonetic duration of these sequences is not equal: since a long vowel has greater duration than a long
consonant, thus it is difficult to talk about preservation of word-duration in this case (but see Miranda
1984).
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In Bengali (Chatterji 1970: 259), “double consonants of Middle Indo-Aryan were
simplified to a single consonant, and there was compensation for this loss of quantity in
the consonant of the syllable ... by lengthening the preceding vowel”. Examples from

Bengali are in (63) (Mojumder 1972: 79):

(63) Vedic Pali Bengali
karma kamma ka:m ‘work’
matsya maccha ma:ch ‘fish’
hasta hattha ha:t ‘hand’
hasti: hatthi: ha:ti ‘elephant’
sapta satta sa:t ‘seven’
asta attha ait ‘eight’

Since many Vedic words have come down to Bengali directly from Pali, there is a
possibility of an analogical change similar to the one outlined above. The existence of
both forms of the shape CVCCV and forms of the shape CV:CV could cause the change.
This points to a possibility of a long consonant being formally, phonologically (since
phonetically these are very different entities) equated with a long vowel.

De Chene & Anderson (1979) argue that CL cannot arise though degemination of
consonants. Aware of the Indic data, they suggest that geminates can become
preaspirated (as happened in Modern Icelandic), with the subsequent loss of aspiration
giving rise to long vowels. This account of Indic has, however, successfully been
dismissed by Hock (1986: 439-440), who points out that “the Icelandic phenomenon in
question occurs only with voiceless-stop clusters, not in other contexts”. The problem
with explaining the facts of degemination arises for de Chene & Anderson precisely
because their goal is to unify all instances of CL phonetically. Thus, they do not allow for
any differences in the phonologization patterns of CL, so analogical developments of the

kind proposed above are not predicted by their theory.
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3.4. CL through onset loss

As was discussed in chapter 2, moraic theory makes a strong prediction that lost onsets
cannot cause lengthening of following vowels, since onsets do not contribute to syllable
weight. In this section I will provide an analysis of the counterexamples to this claim,
when deletion of a clearly non-moraic onset segment triggers CL. Three examples of
such a process come from Romanesco Italian (Loporcaro 1991), Samothraki Greek
(Newton 1972), and Onondaga (Michelson 1986). Interestingly, all three cases involve
deletion of onset liquids, / in Romanesco Italian and r in Samothraki Greek and

Onondaga.

3.4.1. Romanesco Italian

Yet another case of CL through onset deletion is present in Romanesco Italian, a variety
of Italian spoken in Rome. In Romanesco, the initial / of the definite article /lo la li le/
(masculine singular, feminine singular, masculine plural, and feminine plural) and of the
object clitic /lo la li le/ (him, her, them masculine, them feminine) optionally deletes
when followed by an unstressed vowel, which is thereby lengthened (Loporcaro 1991:

280). The deletion of / in Romanesco is exemplified in (64):

(64) I-deletion in Romanesco Italian (Loporcaro 1991)

a. lo 'stuzpido o: 'stuzpido  ‘fool’ masc.sg.
la 'stupida a: 'stuzpida fem.sg.
li 'stuzpidi i: 'stu:pidi masc.pl.
le 'stuzpide e: 'stupide fem.pl.
b. lo 'biru:fo o: 'birru:fo ‘I burn it (masc)’
la 'biru:fo a: 'biru:fo ‘I burn it (fem)’
li '"brruzfo i: "brruzfo ‘I burn them (masc)’
le 'biru:fo e: 'birru:fo ‘I burn them (fem)’
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Notice that / deletes with CL only in morphemes listed in (64), and does not in
other comparable cases, e.g. lo'rentso ‘Lawrence’ and la'vorra ‘he works’ never surface
as *o:!'rentso and *a:'vorra.

The duration of transitions to and from a vowel in the case of / is very long if the [
is in either onset or coda position, so it is conceivable that the loss of the onset / can result
in CL of the following vowel. The fact that CL in Romanesco is heavily morphologized
and occurs in only two morphemes suggests that CL through onset loss cannot give rise
to synchronic alternations, since onset cannot bear weight and thus the phonetic duration
of the vowel can be reinterpreted as phonemically long, but synchronic loss of a segment
cannot be equated with weight transfer. In the following sections, we will see cases of CL
through onset deletion in Samothraki Greek and Onondaga which are more regular and

not morphologized.

3.4.2. Samothraki Greek

According to Newton (1972), in a dialect of Greek spoken on the island of Samothraki, r
was lost in all positions, except word-finally. Intervocalically, r was deleted without
vowel lengthening, as shown in (65). The data in (65) also illustrates the fact that in all
dialects of the northern Aegean Islands (Thasos, Samothraki, Lemnos, and Lesbos) mid

vowels raise and unstressed high vowels delete.

(65) Standard Samothraki

tiri tif ‘cheese’
psarddes psaadis ‘fisherman’
héra da ‘hour’

fora fua ‘time’
kavuras kavuas ‘crab’
méra mia ‘day’
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Newton states that /r/ “between a vowel and consonant... converts to [i]”. This description
refers necessarily to the coda r, since there are no complex onsets consisting of segments
of falling or equal sonority in Greek. The deletion of the coda r is exemplified in (66):
first, i was epenthesized between r and the following consonant, and second, intervocalic

r was lost (xarti > xariti > xaiti ‘paper’).

(66) Standard Samothraki

xarti xait{ ‘paper’
kardid kaidid ‘heart’

Word-initially and when preceded by a consonant, that is, in the onset, r was lost

with lengthening of the following vowel, as shown in (67):

(67) Standard Samothraki

3 b

a. adras adaz:s man
samaOrdki  samaOa:k ‘Samothraki’
prasinos pa:snus ‘green’
padreya padityd ‘marriage’

b. ruxa a:xa ‘clothes’
rota oita ‘ask!’

It is important that word-initial r+high vowel sequences [ru] or [ri] surface as a
long high vowel [i:], as in (67b). According to Newton, this environment can only arise as
a result of an unstressed high vowel loss with subsequent i-epenthesis, shown in (68).

Thus, examples in (67b) represent the loss of the onset r with CL of the following vowel.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



(68) Standard Samothraki

rufé 1:f6 ‘I sip’
(via *rufé > *rfé > *rif6> i:f6)

ruBidnia i:0dn’a ‘nostrils’
(via *ruBinia > *r@idn’a > *rifin’a > i:6dn’a)

Word-finally, r is not lost, as exemplified in (69).

(69) Standard Samothraki

parakori parakor ‘maid’
samadri samar ‘pack-saddle’
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As was discussed in chapter 2, Samothraki Greek poses a serious problem for

moraic theory. The moraic approach predicts that the deletion of the onset r in (67b)

should not result in CL, since r in these cases is clearly non-moraic. Since in order to be

moraic r has to be in the coda, could it be possible that r+vowel sequences went through

metathesis first?

For the sake of the argument, let us assume that rV sequences in Samothraki

Greek underwent metathesis with the following r-deletion and vowel lengthening. This

solution would be consistent with the moraic approach, but it creates a paradox in the

ordering of the historical events, as demonstrated in (70).

(70) r-loss in Samothraki: possible scenarios

a. rufé xarti prasinus
HighVloss fé xarti prasnus
Metathesis - - parsnus
i-epenthesis rifé Xariti parisnus
r-deletion i:f6 Xaiti *paisnus

rixa

ruxa

nixa
d:xa

samari

samar

samar
samar
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b. rufé xarti prasinus rixa samari tiri
HighVloss rf6 Xarti prasnus rixa samar tri
1-epenthesis rifé Xariti prasnus rixa samar tiri
Metathesis irfé xariti parsnus irxa samar tiri
r-deletion i:f6 xaiti  paisnus u:xa  *sama: tii

(70) shows that high vowel loss happened before r-deletion (intervocalic r’s got lost, but
word-final r’s are preserved). High vowel epenthesis happened before the intervocalic r-
loss xarti > xariti > xaiti. If metathesis happens before the loss and/or deletion of high
vowels, it would result in the wrong outcome **paisnus < prasinos, instead of the correct
pa:snus. If we order metathesis after the loss of high vowels, it would incorrectly predict
r-loss with vowel lengthening, yielding incorrect **sama: as well as correct pacsnus,
unless we stipulate that word-final coda r’s do not delete while word-medial coda r’s do,
which is rather unusual: the reverse situation is expected.

We have just seen that CL in Greek is indeed caused by the deletion of an onset r,
which is problematic for moraic theory. Newton suggests that it is phonetically plausible
that r was first replaced by a vocalic element of a quality identical to that of the following
vowel. He exemplifies this process by the example of replacement of postvocalic r in
British English by a lengthening of the preceding vowel, as in [art] > [a:t]. However, the
precise nature of the problem here is that it has been claimed by moraic theory that this
kind of “replacement” can occur only postvocalically, that is, where r (or any other
consonant) can be moraic.

I propose that the solution of the problem of CL through loss of onset r is
connected with the acoustics of rhotics. r is vocalic enough to be reinterpreted as
additional vowel length, or to exert lengthening effect on the following vowel and to be
reinterpreted as a part of the vowel. It has the same properties when it is in the coda or in
the onset, where it does not have to be moraic. Thus, r can be reinterpreted as additional

length on preceding and following vowels. Glides have the same properties, and indeed
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there are processes of onset glide vocalization attested in various languages, for example,
in Mohawk (Bonneau 1988) and Swahili (Houlihan 1973). As was argued earlier for
Turkish , the absence of lengthening with loss of intervocalic r can be attributed to a
morpheme-structure constraint, prohibiting three-vowel sequences in Greek and thus
inhibiting a possible reanalysis of a very long sequence of two vowels as a trimoraic one,
once r is not heard. The examination of data indeed does not show any VVV sequences.
So, one can say, in spirit of the theory of evolutionary phonology (Blevins 1999)
and Blevins & Garrett 1998) that CL originates in perceptual properties of speech and not

in moraic structure.

3.4.3. Onondaga

Proto-Lake-Iroquoian *r was lost in the three western Lake-Iroquoian languages: in
Cayuga intervocalically and after a postvocalic laryngeal, and in all environments in
Onondaga and Seneca. In Onondaga the loss of *r preconsonantally (in the coda) was
accompanied by CL. Preconsonantal (coda) r-deletion in Onondaga is exemplified in

1).

(71) Coda r-deletion with CL in Onondaga

Onondaga Proto-Lake-Iroquoian
wa?hkarhithwa? < *wa?kkarhathw- ‘I turned it (over, right side up)”
katézje?s < *katorje?s ‘I am breathing’

r-loss in Onondaga is a very recent change, because we have historical records
from as late as the mid-eighteen century that write r in all environments.

In all Lake-Iroquoian languages which lose the r, intervocalically it is lost without
CL. According to Michelson (1988), in all three languages the loss of *r between
identical vowels produced long vowels that are treated as disyllabic VV sequences by the

accent and vowel lengthening rules. Between non-identical vowels, “*r became w
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intervocalically if after rounded vowels, and *r became the palatal glide j intervocalically
after i and in a few cases e” (Michelson 1988: 169-171). However, it is hard to assess if
Lake Iroquoian intervocalic *r went through a stage of a glide, or if is was lost first and
then subsequently the glide was inserted to resolve vowel hiatus. The *r > w change is

exemplified in (72).

(72) Intervocalic r-loss in Onondaga

tehowehweta:ti < tehorehwetati ‘he has made an opening’

Michelson (1988: 182) argues that the preconsonantal deletion of r in Onondaga
“occurred under influence from Seneca, which has *Vra > Vh (but without compensatory
lengthening)”. If this interpretation is correct, this change has to be separate from the
postconsonantal r-deletion.

Michelson (1986, 1988) describes CL through r-loss in Onondaga as a rather
unusual case of CL, since the deletion of not only preconsonantal coda r, but also
postconsonantal, onset r, is accompanied by the lengthening of the following vowel, as

exemplified in (73).

(73) Onset r-loss with CL in Onondaga

Onondaga Proto-Lake-Iroquoian

tewake:thweta:ti < *tewakrehwetati ‘I have made an opening’

ekéhka < *ekrehka ‘I will gather’

kazeta?ke < *kraetatke ‘my heel’

ekithwatshe:ni? < *ekrihwatsheni? ‘I want to discover the truth, know
everything’

Woodbury (1981) proposed the following explanation for Onondaga CL through
onset loss. In the 19" century dictionaries of Onondaga (Shea 1860, Horsford 1887), *Cr

is frequently represented by Cer, with the epenthetic e. Based on the fact that Mohawk
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regularly breaks up *Cr clusters with an epenthetic e, Woodbury treats Onondaga CL as a
case of vowel epenthesis with the following deletion of intervocalic r, and vowel

coalescence. The change proposed by Woodbury is shown in (74).

(74) *VirV>V:/C _ where V| is an epenthetic vowel, V3
is nonepenthetic, and where C is an oral
obstruent or n if V| is e and any consonant if
itisa.
However, the coalescence shown in (74) applied to eV < *erV vowel sequences only if e
was epenthetic. Otherwise, if ¢ represented an underlying vowel, there was no
coalescence. The vowel hiatus either simply remained unresolved (*erV > eV), or, less
often, an epenthetic glide would surface between the vowels (*erV > ejV). Additionally,

there was a different epenthetic vowel a, which did not participate in coalescence, as in

(75).

(75) watkhnékaéhka? ‘I collected water’

< *wa?+k+hnek+A+rehk+a?
factual+I+liquid+stem-joiner+collect+aspect

In the case of Onondaga, moraic theory would have to treat two types of
epenthetic vowels differently: one has to be non-moraic, and the other bears weight. A
possible way out of this puzzle is to say that in Onondaga, as in Samothraki Greek, onset
r was not moraic, but vocalic enough to be reinterpreted as additional length on the
following vowel. What Woodbury interpreted as epenthetic vowels in consonant+r
sequences was actually a phonetic effect of r itself, perceived by listeners but not yet

phonologized.
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3.4.4. Summary

To sum up, to account for CL through onset deletion in Samothraki Greek and Onondaga
I proposed that the explanation of the peculiar behavior of r is connected with the
acoustics of rhotics. An approximant r has no sharp discontinuities in respect to the
adjacent vowels and also is known for its ability to *“‘color” adjacent vowels and to have
syllabic variants (Ladefoged & Maddieson 1996); thus the parsing of this segment as
prevocalic or postvocalic is difficult. For this reason the deletion of r prevocalically can
cause CL of the following vowel, which implies that CL in this case is not dependent of
the moraic status of a deleted segment. The case of CL through the deletion of the onset /
in Romanesco Italian has similar phonetic origins and arguably remained in the grammar

since it was morphologized.

3.5. Conclusions
In this chapter, I have developed a typology of CVC CL patterns in the languages of the
world, focusing on the understudied area of segmental conditioning of CL. On the basis
of a language sample of 55 languages which exhibit CL of *CVC > CV: type, I proposed
a phonetically-based phonologization account of CVC CL. I demonstrated that loss of
segments happens mainly in the environments where these segments are not heard (for
example, nasals are very often lost before fricatives or voiceless stops, # is often
misheard as a part of a vowel, especially if it is followed by a sonorant, etc.), and that
vowel lengthening correlated with deletion of glides, liquids, nasals and fricatives in
certain environments can be viewed as perceptually-based phonetic change, since vowels
are usually phonetically longer in these environments.

In this chapter, I have also accounted for the undergeneration problems of the

moraic approach pertaining to CVC CL. These problems are summarize in (76):
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(76) Undergeneration
e independent weight requirement
e onset deletion

So far, we have seen that independent weight requirement is not an empirically valid
generalization and have shown that it is not required by the phonologization model. CL
through onset deletion, which is not predicted to occur by the moraic approach, is
explained by the phonetic properties of liquids, the only segments participating in onset
deletion.

To conclude, CL starts as a phonetic process which can become phonologized.
When the “seeds” of a historical change are in question, very often it is unnecessary to
talk about the notion of compensation or the moraic status of deleting segments since
other mechanisms, like hypocorrection, are responsible for the CL change. That is,
vowels whose phonetic duration in certain environments is longer than the duration of
their counterparts can be reinterpreted as long with the loss of the environment
conditioning the duration. However, as soon as such changes are phonologized, phonetic
naturalness is not of importance any more. Phonetically natural CL processes can be
extended to environments in which one would not expect vowel lengthening based on
phonetic facts, as in the case of CL through degemination, or morphologized, obscuring
phonetic naturalness of the processes in question. The cases of morphologization will be

dealt with in Chapter 5.
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Chapter 4.
Conditions on CVCYV compensatory lengthening

4.1. Introduction

In this chapter, we turn to the historical development of CL through vowel loss. This type
of CL can be represented schematically as a *CVCV > CV:C diachronic process whereby
the second vowel in a CVCV sequence is lost with a subsequent lengthening of the
preceding vowel. As discussed in chapter 2, this type of CL poses problems for the
moraic approach, as well as for other strictly representational approaches, since it is non-
local in a strict segmental sense: it creates typologically disfavored syllable structure,
and, in some cases, crucially involves non-moraic onset consonants. In this chapter, I will
show that these phenomena can be given a satisfactory phonetic account.

As discussed in earlier chapters, CL through vowel loss is not an uncommon
historical development, although, it is not even remotely as common as CL through
consonant loss, whose diachronic analysis was presented in chapter 3. Among the
languages in the corpus which exhibit the effects of CVCV CL are various Slavic
languages and dialects (see for example Topoliiska 1974 for West Slavic, Langston 1998
for East Slavic, and Timberlake 1983a, 1983b for general discussion of CL in Slavic), as
well as in Romance dialects, such as Friulian (Hualde 1990, Prieto 1992, Repetti 1992)
and Milanese (Repetti 1992, Sanga 1988). Hock (1986) discusses CL through vowel loss
in Germanic, specifically in Northern German dialects, such as Rhenish
“Schirfungsgebiet” (Hanenberg 1915, Neuse 1915, Frings 1916), the dialect of the area
of Dithmarschen and Stavenhagen (Grimme 1922), and Jutland Danish (Ringaard

1982).*° CVCV CL is also documented in Finno-Ugric for Hungarian (Kilman 1972,

% Contra Minkova (1982), Lass (1985), Hayes (1989), and Kim (1993), it is suggested by Hock (1986) and
de Chene & Anderson (1979) and convincingly argued by Lahiri & Dresher (1999) that vowels in stressed
syllables in Middle English were not lengthened as a result of CL caused by the loss of final schwa, but
rather underwent a process of open syllable lengthening.
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Sauvageot 1971), Estonian and Sdmi, in Korean (Ramstedt 1939), in the Nilotic language
Dinka (Andersen 1990), in the Voltaic language Baasaar (Rialland 1993), in the Gur
language Lama (Ourso 1989, Ourso & Ulrich 1990), and in the Bantu language Runyoro-
Rutooro (Rubongoya 1999).>! CL through vowel loss was a diachronic development in all
these languages, and lives on in some of them in the form of (mostly lexically or
morphologically conditioned) synchronic alternations. In this chapter, we will be mainly
concerned with diachronic aspects of CL in these languages.

(1-4) are representative examples of CVCV CL from Friulian (Romance), Serbo-
Croatian (Slavic), Hungarian (Finno-Ugric), and Lama (Gur) respectively.

In Friulian (1), all unstressed vowels except the low vowel a were lost word-
finally, giving rise to CL of accented preceding vowels. (1a) illustrates the correlation of
vowel loss with vowel lengthening, (1b) shows an example of a non-deleting final a, and
(1c) demonstrates that there is no lengthening of unstressed vowels with the loss of final

vowels, that is, after the loss of o in *umido, i in [(imit] remains short.

(1) Friulian (Hualde 1990)

a. *lovu > lo:f ‘wolf’
*ridu > ruzt ‘pure’
*méle > mi:l ‘honey’

b. *femina > femina ‘female’

c. *imido > dmit ‘humid’

In Slavic (2), the ultra-short high vowels [1] and [u] (the so-called jers) were lost, and the

vowels preceding them were lengthened.

' CVCV ~ CV:C alternations are present in the synchronic grammars of Trukese, and other Austronesian
languages, but the historical source for the alternations in question is not compensation but rather a
bimoraic minimal size condition, which will be discussed in Section 4.5.
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2) OCS Serbo-Croatian
boru > boir ‘forest’
rogu > ro:g ‘horn’
medu > me:d ‘honey’

In Hungarian (3), short high vowels were also lost with CL of most preceding
vowels ([o] did not participate in the change). Longer forms in (3a) illustrate that CL in

Hungarian cannot be due to a minimal size condition.

(3) Hungarian (Kdlman 1972)

a. *wizi > viiz ‘water’
*tyzy > tyiz ‘fire’
*utu > u:t ‘road’
*ludu > lu:d ‘goose’
*ne3si > ne:3 ‘four’

b. *modoru > modo:r ‘bird’
*teheni > tehe:mn ‘cow’

In Lama (4), a schwa was lost word-finally, yielding a long vowel in the

preceding syllable.

(4) Lama (Ourso 1989)*

*atora > atorr ‘shallow hole’
*kpatera > kpate:r ‘bangle’
*mira > mi:r ‘nose’

Example (5) provides comparative data from two Nilotic languages, Piri and

Dinka. On the basis of comparative reconstruction, Andersen (1990) argues that Dinka

52 The evidence for reconstructing a historic schwa in Lama is very tentative and based solely on the
information in Ourso (1989).
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lost word-final plural suffixes (which have been retained in Piri as /o/ and /o/) with

subsequent lengthening of preceding vowels.”

(5) Dinka (Andersen 1990)

a. Piri Dinka
CvVCcv CvvcC
rim-2 rigem™ ‘blood’
tun-o tiug ‘horn’
b. Pari Dinka

CVVvCVv CVVvVVvC
paaj-o baaaj ‘home’
ciin-6 cilin ‘intestine’

As a result of final vowel loss, the reflexes of original short vowels (cf. Piri)
surface as long in Dinka (5a), and original long vowels develop additional length, thus
introducing a ternary length contrast in Dinka (5b).

In the rest of Chapter 4, I will discuss phonetic motivations and present the
phonologization account of CVCV CL in Section 2. Two case studies of CVCV CL in
Rhaeto-Romance and Slavic will be presented in Sections 3 and 4, and a conclusion will

follow in Section 5.

53 This situation is typologically unusual, since it is common that the shortest vowels get lost, which is
exemplified by the first three examples of CVCV CL just discussed (jers are the shortest vowels in
Common Slavic, schwa is the shortest vowel in Lama, and in Friulian only the low vowel, which is the
longest, is immune to deletion). However, these vowels have possibly undergone lowering in Piri. There is
not enough evidence, however, to claim this with any certainty.

> The vowel here is a long falling diphthong.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



115

4.2. Phonetic motivations for CVCV compensatory lengthening: the phonologization
model

Recall that the phonologization model, presented in chapter 1 and applied in chapter 3 to
CVC CL, holds that CL is a phonological reanalysis of inherent phonetic duration of
vowels; increased phonetic duration in some contexts is reinterpreted as phonological
length with the loss of the conditioning environment. The same basic insight holds for
CVCV CL as well, as shown by Barnes & Kavitskaya (2000): with the loss of
conditioning environment, the inherent phonetic duration of vowels is interpreted by
listeners as phonemic, leading to phonologization of vowel length.

However, there are important differences between CL through consonant and
vowel loss. As has been discussed in chapter 1, it is crucial that CL through vowel loss
results in changes in syllable structure from an open to a closed syllable. Change in
syllable structure is responsible for the reinterpretation of vowel duration as phonemic in
the cases of CVCV CL.

The relevance of syllable structure to CL through vowel loss follows from an
observation that vowel durations are dependent on syllable structure; vowels in open
syllables are cross-linguistically longer than vowels in closed syllables (Maddieson 1985,
Rietveld & Frauenfelder 1987, erc.).”® This generalization concerning vowel durations
and syllable structure allows us now to approach most examples of CVCV CL from the
point of view of phonologization. Based on Barnes & Kavitskaya (2000), I propose that
CL through vowel loss as a historical process does not in fact involve any transfer of
length or weight. Rather, phonetic vowel durations found intrinsically in the CVCV
environment are reinterpreted as phonologically significant upon a change in syllable

structure.

55 As was mentioned in Chapter 2, Turkish seems to be a counterexample to this claim; in Turkish vowels
in closed syllables tend to be longer than vowel in open syllables (Barnes 2001).
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In (6), I repeat a schematic illustration of the phonologization of vowel duration in

CVCYV CL presented in chapter 1.

(6) a. Stage 1 b. Stage 2 c. Phonologization
(before vowel loss) (loss of V,)
CvCVv C v C V C vV C cv.C
—/— C—
CcvC C v C cC v C CvC
— — (original closed syllable)

(6) shows that, prior to the deletion of the final vowel, the longer vowel duration
characteristic of open syllables is correctly parsed by listeners as a phonetic consequence
of syllable structure in the first syllable of a CVCYV sequence, and is discounted (6a). The
vowel is interpreted as phonologically short, as is intended by the speaker. With the
deletion of the final vowel (i.e. failure to detect the final vowel), however, the duration of
the vowel in the newly-closed syllable becomes inexplicable, since it is longer than is
expected in the closed syllable (6b). The listener therefore parses the longer duration as
intended by the speaker, and reinterprets the vowel in question as phonologically long
(6¢).%

In the following sections, we will use the phonologization model to analyze in

detail two cases of CVCV CL, Friulian and Slavic. The analysis of CL in Friulian will be

% In some languages with CVCV CL, e.g. in Friulian, the lengthening never applies across a consonant
cluster. However, in Slavic and Hungarian (1°), there are cases of CL across an intervening consonant
cluster where no change of syllable structure takes place, which constitute apparent counterexamples to the
phonologization account just presented.

(1" V-loss and lengthening epenthesis
*lelki > *le:lk > le:lek  ‘soul’

It has been shown, however, that vowels are shorter in syllables with complex codas than in syllables with
single codas (see, for example, Klatt 1975, O’Shaughnessy 1981). Thus, a change of syllable structure is
still crucial for CL through vowel loss, but in the case of Hungarian, it involves not only the change from
an open to a closed syllable, but also the change from a singleton to a complex coda.
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presented in Section 4.3, and the Slavic data will be analyzed in Section 4.4, with

specifics of segmental conditioning of Slavic CL discussed in Section 4.4.2.

4.3. Case study 1: compensatory lengthening in Friulian
4.3.1. Data
We will now turn to details of the data from Friulian and other Romance dialects which
exhibit CL through vowel loss (Hualde 1990, Repetti 1992, Prieto 1992, Haiman &
Beninca 1992). Friulian is one of the few Romance languages with contrastive vowel
length®”; indeed, CL is the sole source of length oppositions in Friulian, which thus
constitutes one of a few counterexamples to the claim that CL is a structure-preserving
sound change.*®

In Friulian, seven vowel qualities (with vowel length) are contrastive in stressed

syllables (Hualde 1990, Frau 1984):

(7) /i w/u:
ele: o/o:
gle: a/a:

a/a:

In unstressed positions, vowel-length distinctions are neutralized (with a few lexical
exceptions), as are distinctions between open and closed mid vowels. Thus only five
vowels /i e a 0 W/ are found in unstressed syllables.

As mentioned earlier, the distribution of long vowels in Friulian is restricted; long
vowels are only exceptionally found in syllables other than the final stressed syllable in
the word. There is a regular allomorphic alternation in Friulian roots: in the (suffixed)

feminine form, the root has a short vowel and the final consonant is voiced, while in the

7 Some Italian dialects of Romagna and Emilia also have contrastive vowel length, which has a more
limited distribution than in Friulian (Hualde 1990: 31; Ugozzoni 1971, 1975).
%8 See the discussion of CL as a non-structure-preserving sound change in Chapter 2.
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corresponding (unsuffixed) masculine form, the vowel is long (if stressed) and the final
consonant is voiceless. These alternations are illustrated in (8) (with stress marked as an

acute accent):

(8) fem masc
l6ve lo:f ‘wolf’
ristive risti:f ‘obstinate’
ride nit ‘pure’
fréde fré:;t ‘cold’
savide saviiit ‘known’
beade bea:t ‘blessed’

According to Hualde (1990), “the principal environment where the opposition
between long and short vowels is manifested in final tonic syllables closed by an

obstruent.” Hualde lists the following minimal pairs illustrating phonemic vowel length

in Friulian:

9 kas ‘bodice’ (masc) kd:s  ‘case’ (masc)
pas ‘pace’ (masc) pais  ‘peace’ (fem)
lat ‘milk’ (masc) la:t ‘gone’ (masc)
mit  ‘mute’ (masc) mui:t ‘mode’ (masc)

Before sonorants the distribution of long vowels is even more limited than before
obstruents. For example, before an r, vowels are always long, as in (10), and before

nasals vowels are always short, as in (11).

(10) vér ‘true’
savor ‘flavor’
torr ‘tower’
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(11) pan ‘bread’
fan ‘hunger’
plén ‘full’
kuzin ‘cousin’
konvén ‘it is convenient’

Among final sonorant consonants, vowel length is preserved only before /, as shown in

(12).

(12) sal ‘salt’ val ‘valley’
mi:l  ‘honey’ mil  ‘athousand’

(13) shows that regardless of the nature of the final consonant, if the final vowel of the

stem is not stressed, the lengthening does not take place:

(13) a. fem masc
Umide timit ‘humid’
b. pévar ‘pepper’
zinar ‘son-in-law’

Historically, Friulian CL is a result of the loss of short non-low final vowels with
lengthening of vowels in preceding syllables. Correspondences between Latin and

Friulian are shown in (14) to illustrate vowel loss only.

(14) Latin Friulian
lupum > *lupu > lo:f ‘wolf’ (masc.sg.)
novum > *novu > nu:f ‘pure’
dekem > *detfe > di:f ‘ten’
nivem > *nive > ne:f ‘snow’

The low vowel [a] was not lost word-finally and underwent subsequent raising (*a > e)

in Friulian (15).
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(15) Classical Latin Friulian
kasa > kase ‘house’
nova > nuve ‘new’ (fem.sg.)
lupa > love ‘wolf’ (fem.sg.)

The minimal pairs in (16) illustrate the historical origins of the contrastiveness of
vowel length before obstruents in Friulian. The forms which are synchronically
contrastive only by virtue of their vowel length used to have contrast in the voicing of the
last obstruent. Note that lengthening applied to forms with a voiced intervocalic obstruent

(16a), but it did not affect vowels before voiceless obstruents (16b).

(16) a. *kazu > ka:s ‘case’
*mudu > mu:t ‘mode’
b. *kasu > kas ‘bodice’
*mutu > mut ‘mute’

The factors which affect the outcome of CL in Friulian are summarized in (17).

(17) (i) the identity (voicing) of the intervening C, in a C,V,C,V, sequence;

(ii) the stress on V, (the lengthening vowel).

An analysis of these factors will be offered in the following section.

4.3.2. Phonologization of vowel length in Friulian

The phonologization model outlined in section 4.2 provides an explanation for the change
of the type *CVCYV > CV:C. With the loss of the second vowel, the first one can be
reinterpreted as long by listeners, since the duration of the first vowel is excessive for a

closed syllable. However, in Friulian, an additional factor plays a role in determining the

outcome of CL: the realization of C VC,V CL depends crucially on the identity of the

intervening C,.
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As was discussed in chapter 2, conditions on CVCV CL in Friulian are
theoretically significant with respect to the intervocalic onset consonant in a CVCV
sequence, which is a domain of CL. Recall that to capture the appearance of a transfer of
vowel length from one place in the string to another, moraic theorists propose that CL
occurs when a mora-bearing segment is deleted, but its mora persists in the
representation. This stray mora is then reassociated to a nearby vowel, making that vowel

long, as shown in (18).

(18) A hypothetical CVCV CL case (after Hayes 1989 on Middle English)
o) o] (o] (0] o}
ffee e e
1 H = 8 H = HE - Lo
| I | t | N
b ob u b ob u b ob b o b

Moraic theory thus makes the following prediction: since intervening onset
consonants in CVCV CL are not associated to any prosodic structure at the time of the
reassociation of the stray mora, they should have no way of interacting with the
application of CL. In Friulian, however, intervening voiced obstruents permit CL to take
place, and intervening voiceless obstruents appear to block it. The mora-reassignment
account fails to derive the asymmetry of application of CL in these cases, as there is
nothing in the representations which could be made to block the reassignment in some
cases, while allowing it in others.

The asymmetry of CL application in Friulian can be explained by a reference to
two uncontroversial phonetic factors. First, it is well-known that stressed vowels are very
often longer than unstressed ones, and second, vowels tend in many languages to be
longer before voiced consonants than before voiceless (e.g., S&erba 1912, Chen 1970;

Kluender, Diehl & Wright 1988). On the basis of these factors, we can assume that at the

time of the loss of the final unstressed vowel, preceding vowels were phonetically longer
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if they were stressed and if they were followed by voiced obstruents. Thus, only length in
such newly closed syllables was reinterpreted as phonologically significant.

Consider the difference between (19) and (20), which schematically show the
application of CVCV CL in forms with intervening voiced consonants (19) and non-

application of CL in forms with intervening voiceless consonants (20).

(19) a. Stage 1 b. Stage 2 c. Phonologization
(before vowel loss) (loss of V,)
CVDV C vV D V cC VvV D CV:D
—/ ——
CVD C vV D cC v D CVD
—— — (original closed syllable)
(20) a. Stage 1 b. Stage 2 c. Phonologization
(before vowel loss) (loss of V,)
CVTV C vV T V cC Vv T CVT
— —
CVT C vV T cC v T CVT
— — (original closed syllable)

Vowels are longer before voiced consonants in both open and closed syllables,
and in earlier work it was shown that at least in some languages, the difference in vowel
duration between open and closed syllables in the case of voiced consonants (19) is
greater than the difference in duration in the case of voiceless consonants (20) (Barnes &
Kavitskaya 2000). We hypothesize that this relative difference in duration was interpreted

as phonemic in Friulian, resulting in phonologization of vowel length.” Arguably, the

* I was unable to verify the validity of my claims for Friulian experimentally, but see section 4.4.2 for the
experimental verification of a similar (but more complex) case of Slavic CL.
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change only affected stressed vowels because the unstressed ones were much shorter and
the relative difference in duration between open and closed syllables was not significant.
The fate of vowel length before sonorants in Friulian provides additional support
for the phonologization account. Recall that before nasals and r vowel length is
neutralized; before r vowels are always long, as in (21), and before nasals they are always

short, as in (22).

21) vér ‘true’
savoir ‘flavor’
tor ‘tower’
(22) pén ‘bread’
fan ‘hunger’
plén ‘full’
kuzin ‘cousin’
konvén ‘it is convenient’

Recall also that among sonorants vowel length contrast is maintained only before /, as

shown in (23).

(23) sail ‘salt’ val ‘valley’
mi:l  ‘honey’ mil  ‘athousand’

The explanation of synchronic variable vowel length before laterals has its roots
in diachrony. According to Vanelli (1979), Moretti (1985), and Hualde (1990), a vowel
lengthens before a single lateral and stays short before a historical geminate, which is

illustrated in (24):

(24) a. *palu > pa:l  ‘stick’
*male > ma:l ‘badly’
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b. *mille > mil ‘a thousand’
*valle > val ‘valley’

If degemination happened after vowel loss, the situation in (24) can be easily
explained. The difference in the original duration of vowels before singleton onset vs.
coda which constitutes the first half of a geminate could play an important role in the
outcome of phonologization. Forms in (24b) were in a closed syllable originally, so the
duration of vowels in (24b) was much shorter than in (24a). Thus, in words with
geminate /I no grounds for reinterpretation of vowel duration and the phonologization of
vowel length were present.

To account for the neutralization of vowel length before rhotics, Hualde (1990)
assumes (after Moretti 1985) that the simplification of geminate rhotics preceded the
simplification of other geminate consonants, in particular, liquids. As stated by Hualde
(1990: 40), “the etymological distinction between single and geminate laterals is relevant
for the process of vowel lengthening but the historical distinction between single and
geminate rhotics does not play a role for this process”.

The fact that vowels are always long before r is consistent with the CVCV CL
phonologization model. The transitions from a vowel into an approximant r are very
long, much longer than transitions from a vowel into an obstruent (see chapter 3 for
discussion of CL through the loss of rhotics). With the loss of the final vowel, extra
vowel duration in closed syllables was phonologized, and the additional length from
vocalic transitions could be an additional factor in the phonologization process. In the
case of the nasals, however, it is entirely plausible that vowel duration was attributed to

nasalization and thus discounted.
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4.3.3. An alternative account of Friulian compensatory lengthening as a sound
change

Hualde (1990) suggests a different account of CL in Rhaeto-Romance, proposing the
following chronology for Friulian. According to Hualde, first, there was a process of
voicing of stops (25a), followed by loss of nonlow final vowels (25b), producing
alternations like *finid ~ *finida, since final a was not lost. After that, phonetic
lengthening of stressed vowels before final voiced obstruents took place (25c), followed
by word-final devoicing (25d), at the time of which the greater duration of vowels
preceding the consonants which underwent devoicing became phonologically relevant.

Finally, a subsequent *a > e change is responsible for *finida > finide.

(25) a. Voicing of stops

*finitu > *finidu ‘finished’ (masc.)
*finita > *finida ‘finished’ (fem.)

b. Loss of low unstressed final vowels
*finidu > *finid VS. *finida > *finida

c. (Phonetic) lengthening of stressed vowels followed by a word-final voiced
obstruent

*finid > *fini:d VSs. *finida > *finida

d. Word-final devoicing (vowel length becomes phonologically relevant)
and *a>e

*fini:d > fini:t

*finida > finide

There are several interesting issues raised by Hualde’s analysis. Firstly, the
analysis treats loss of final vowels and lengthening of vowels in penultimate syllables as

unrelated events. As suggested by Andrew Garrett (p.c.), such an interpretation would be
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entirely plausible if Friulian underwent open syllable lengthening with consequent loss of
final vowels, as happened in Middle English (Lahiri & Dresher 1999). However,
lengthening did not affect words which ended on the low vowel a, which shows that
vowel loss and lengthening are related in Friulian.

Secondly, Hualde argues that the loss of final vowels in Friulian happened before
phonetic lengthening of vowels followed by word-final voiced consonants, which were
subsequently devoiced. Thus, his analysis simply stipulates that lengthening happened
only before word-final voiced obstruents and did not occur in other positions in the word
where vowels were followed by voiced obstruents as well.®

As I argued before, the phonologization of the inherent vowel duration happened

upon the change in syllable structure and not upon the change in obstruent voicing. This

® A seemingly similar situation is found in a northern dialect of Italian, Milanese (Repetti 1992). The
examples in (2°) reconstruct to original CVCV forms, in which the final vowels except the low vowel a
were lost with lengthening of the vowels in preceding syllables.

(2') Milanese (Repetti 1992: 174)

a. pilu > pe:l *hair’
krutfe > kru:s ‘cross’
fotfu > fork “fire’

b. gula > gula ‘throat’
skola > skola ‘school’

The crucial difference between Milanese and Friulian is that in Milanese the process of word-final
devoicing is optional, so voiced and voiceless obstruents freely alternate in word-final position, as shown in

3").

3" dict ~ di:d ‘finger’
lak ~ la:xg ‘lake’
nas ~ na:z ‘nose’

The data in (3) arguably show that the stage of word-final devoicing does not have to be considered crucial
in the phonologization of vowel length. However, this is uncertain because in Milanese vowel lengthening
is also attested before voiced consonants in open syllables (Nicoli 1983: 50), as shown in (4°).

4) piza ‘Pisa’
speza ‘expense’

At this point, I cannot determine the source of the vowel length in (4’); it is entirely possible that in
Milanese vowels underwent lengthening in open syllables followed by voiced consonants. If this is correct,
it would render Repetti’s (1992) account unsatisfactory and withdraw Milanese data from the list of
objections to Hualde’s account of CL in Friulian.
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analysis does not have to stipulate that phonetic duration of vowels was increased only
before word-final voiced obstruents. Vowels before any voiced obstruents (regardless of
their position in a syllable or in a word) were longer than before voiceless obstruents.
This difference in phonetic duration became phonologized in Friulian and Milanese at the
time of the loss of final vowels, because the conditioning environment for the phonetic

duration of vowels (open syllable, exaggerated by the voiced consonant) was lost.

4.4. Case Study 2: compensatory lengthening in Late Common Slavic

4.4.1. Conditions on Slavic compensatory lengthening

In the previous section we discussed CL in Friulian which was constrained both
segmentally and prosodically. Segmentally, CL only applied across voiced obstruents and
liquids, and prosodically it was restricted to penultimate stressed vowels which became
final after the loss of final short vowels. In this section we consider CL in Slavic which is
also segmentally and prosodically restricted, but the conditions are of greater complexity
than in Friulian.

Slavic CL was brought to life at the end of the Common Slavic period, when the
two short lax high vowels known as jers deleted in certain positions, giving rise to
lengthening of the vowel in the preceding syllable. Jers are reflexes of the original short
high vowels i and u. In the general phonological literature, jers are usually represented by
the symbols [i] and [ii]. Slavists traditionally use symbols ‘b’ for a front jer and ‘v’ for a
back jer, but in this study I will use [u] and [1] to denote the front and the back jer
respectively.

Yet another common division of both front and back jers is into strong and weak.
While weak jers are lost in the history of Slavic, the reflexes of strong jers are full-
fledged vowels. These two processes are known respectively as the fall and the

vocalization of the jers. The rule of jer-deletion in Slavic was first stated by Havlik
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(1889). This rule was later canonized as Havlik's Law in the literature on Slavic
linguistics. The usual simplified formulation of Havlik’s Law can be formulated as
follows: “Word-final jers and jers in syllables followed by vowels other than jers become
weak. Weak jers are dropped. Jers in syllables followed by a weak jer become strong.
Strong jers merge with one or several of the ‘non-reduced’ vowels” (Isacenko 1970: 73).
In other words, Havlik’s Law simply states that, counting from the right edge (the
end) of a word, the first jer will be weak, and the following one will be strong, and the
next one will be weak again, and so on.%! If a different vowel interferes, the count is reset,
so the first jer to the left of this vowel will be weak. Havlik’s Law and the notion of weak

and strong jers are illustrated in (26).

26) LCS Russian
a. *rutu rot ‘mouth’
b. *din1 derd ‘day’
c. *kunizika knizka ‘book’ (nom.sg., dim.)
d. *kuniziku knizek ‘book’ (gen.pl., dim.)

In (26a-b), there are two jers in a word. The rightmost jer is weak, so it is lost,
while the one to its left is strong, so it undergoes vocalization, merging with a full vowel.
The reflex of a back jer in Russian is [0], and the reflex of a front jer is [e] (reflexes of
strong jers differ from one Slavic languages to another). Jers in (26c) are not preceded by
other jers, so they are weak and thus they disappear. In (26d), the rightmost jer is lost,
and the one which precedes it vocalizes. Since there is a vowel to its left, the count
restarts, and the leftmost jer is also lost.

Data from Upper Sorbian which illustrates the basic mechanism of Slavic CL is
shown in (27). Upper Sorbian represents the simplest case of Slavic CL through the loss

of jers. Note that the reflexes of Pre-Upper-Sorbian *o are different in in the Upper

¢ Jer strengthening is analyzed as an instance of CL by Timberlake (1983a,b).
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Sorbian genitive singular and nominative singular forms, [3] vs. [0]. This shows that CL
applied in the nominative where a jer was lost, and did not apply in the genitive, where

the ending was a full vowel.

(27) Upper Sorbian ((Schuster-)Sewc 1968)

a. Upper Sorbian Pre-Upper-Sorbian® Gloss
gen.sg. nom.sg. nom.sg.
woz-a woz *VOZU ‘carriage’
nos-a nos *noSu ‘nose’
raod-a rod *rodu ‘kin’
plot-a plot *ploty ‘raft’
dwor-a dwor *dvory ‘yard’
konj-a konj *konjt ‘horse’

b. Upper Sorbian Pre-Upper-Sorbian Gloss
hrozba *groziba ‘threat’
horki *gorikujr ‘bitter’®

I chose to exemplify Slavic CL with alternations in Upper Sorbian, where CL
applied across the board, regardless of the intervening consonant, accent, or position in
the word. However, CL is notoriously complex in many other Slavic dialects, since the
outcome of CL depends on a number of various factors which interact with each other
(Timberlake 1983a, b; 1988, 1993). The factors which may affect CL in different Slavic

languages are summarized in (28):

* Two types of accent (short falling and short rising) are shown for the reconstructed forms in this example
to illustrate that accentuation was irrelevant for the purposes of CL in Upper Sorbian. Slavic accentuation
will be discussed in detail in Section 4.4.3.

® The reflex of the last two vowels in ‘bitter’ arose by coalescence. This, however, is orthogonal to the
discussion of CL..
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(28) (i) the identity of the intervening C, in a C,V,C,V, sequence;
(ii) the identity of the target (lengthening) vowel V, in a C,V,C,V, sequence;
(iii) prosody (in particular, the accent of the strong (lengthening) vowel);
(iv) position of the disyllabic C,V,C,V, unit in the word (final vs. non-final);
(v) the identity of a trigger (deleting) segment V, (front or back jer) in a C,V,C,V,

sequence.

Since the conditions on Slavic CL are so complex and intertwined, they may seem
to present problems for the historical phonologization model proposed above. In fact,
however, I will argue that they support the hypothesis that CL arises from the
phonologization of intrinsic duration. To illustrate these points I will use mostly data
taken from Timberlake (1983a) unless otherwise specified.

Slavic is subdivided into three subgroups, West, East and South Slavic. For the
purposes of characterizing Slavic CL, Timberlake (1983a,b) distinguishes four dialectal

zones which were affected by CL, as shown in (29):

(29) Slavic dialectal zones affected by CL

*  West Slavic (WSI)
1. South-West Slavic (S-WSI): Slovak, Czech, Upper Sorbian
2. North-West Slavic (N-WSI): Polish, Kashubian-Slovincian

e South Slavic (SSI])
3. North-Western South Slavic (NW-SSI): northwestern Slovenian, Serbo-

Croatian (§tokavian and Cakavian dialects only)

e East Slavic (ESI)
4. South-Western East Slavic (SW-ESI): southwestern Ukrainian, southern
Belorussian

The conditions on CL in Slavic are summarized in Table 1. Since the conditions
intricately interact, some languages will be repeated more than once in the table, to

demonstrate the interaction.
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Table 1 is to be interpreted in the following manner. For instance, there are two
rows for Czech in Table 1. In both rows, the position of the CVCV unit undergoing CL in
the word and the identity of the trigger and the target are the same: CL in Czech does not
depend on position in the word, it applies to mid vowels, and it is triggered by the loss of
both jers. Note, however, that under a new rising accent (NAct = neo-acute), CL in Czech
applies across any intervening consonant, while under old rising and falling accents (Act
= acute, Cmflx = circumflex) CL in Czech is more constrained and applies only across

sonorants and voiced fricatives. This difference is what requires two entries for Czech in

Table 1.
Language Intervening Accent Position Vv, Vv,
C(MN,Z,D) | (Act, NAct, | (internal, | (i,e,a,0o,u) ([1], [u])
Cmflx) final)
Southern
West Slavic
Slovak any NAct any *e,0 I, U
Czech any NAct any *e,0 LU
Czech N,Z Act,Cmflx any *e,0 I, U
Upper Sorbian any any initial syl | *e,o I, U
Northern
West Slavic
(0Old) Polish any NAct any any I, U
(Old) Polish N,Z,D Act,Cmflx final any I, U
Kashubian any NAct any any I, U
Kashubian N,Z,D Act,Cmflx final any I, U
Northwestern
South Slavic
Slovenian any Act, NAct internal *e,0 I, U
Slovenian any Cmflx any *e,0 I, U
Stokavian y Act, NAct final *e,0 I, U
(except Posavian)
Stokavian N Act, NAct internal *e,0 I,U
(except Posavian)
Stokavian any Cmflx any *e,0 LU
(except Posavian)
Posavian N Act, NAct any *e,0 I, U
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Language Intervening Accent Position V, Vv,
C(N,Z,D) | (Act,NAct, | (internal, | (i,e,a,0o,u) (back/
Cmflx) final) front jer)
Posavian any Cmflx any *e,0 I, U
North Cakavian | N Act, NAct | any *€,0 1, U
North Cakavian | any Cmflx any *e,0 I, U
South Cakavian | N,Z.D Act, NAct any *e,0 LU
South Cakavian any Cmflx any *e,0 I, U
Southwestern
East Slavic
Ukrainian any any any *0 I, U
Ukrainian any NAct any *e U
Ukrainian any any any *e I
(Southern dialects | any any any *0 LU
of) Belorussian
(Southern dialects | any NAct any *e U
of) Belorussian
(Southern dialects | any any any *e I
of) Belorussian

N = any sonorant
Z = any voiced fricative
D = any voiced stop

Table 1. Conditions on Slavic CL

I claim that the conditions on Slavic CL are not random, but comprise a system
with hierarchical organization, and that their interaction is predicted by the
phonologization model. Since according to the model, CL is the phonologization of
inherent duration of vowels with the loss of conditioning environment, the cut-off point
for each dialect is different but is still in compliance with the durational effects induced
by each condition separately and the sum of their interactions. To develop this argument,

we will analyze the details of conditions on Slavic CL in the rest of Section 4.4.
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4.4.2. Segmental conditions

I will start with segmental conditioning on CVCV CL in Slavic. In this section, we want
to understand the effects of three conditioning factors on Slavic CL: the nature of the
intervening consonant, the identity of the target, and the identity of the trigger of CL.
Section 4.4.2.1 will concentrate on the issues connected with the nature of the intervening
consonant. In section 4.4.2.2 we will address the question of why it is mostly mid vowels
which undergo lengthening in Slavic.*® Section 4.4.2.3 will address an issue of
reinterpreting newly-closed syllables as long in Slavic which did not have closed
syllables at the time of jer-loss, and section 4.4.2.4 will conclude the study of segmental

conditioning of Slavic CL.

* In Ukrainian and southern dialects of Belorussian, CL appears to occur more regularly before a front jer
than before a back jer, and *o lengthens more regularly than *e. *o in these dialects lengthens
unconditionally (before any consonant, before either jer, both finally and internally, and under the falling
and new rising accents). *e is lengthened before a front jer regardless of accent (5°a), but before a back jer,
*e generally does not lengthen under the the falling (5'b), but CL is regular under the new rising accent

5’¢c).
(&) a. *pedt > pi¢ ‘stove’
*k&meni1 > k&min ‘stone’
*veselije > vesillja ‘joy’
b. *meédu > med ‘honey’
*klenu > klen ‘maple-tree’
c. *selv > sil ‘village’ gen.pl.
*lebedika > lebidka ‘swan’ fem.
*nesly > nis ‘he carried’

The problem of the outcome of CL in these dialects is far from resolved. Many researchers interpret the
*o,e > i change as a consequence of CL (Timberlake 1983a,b; Langston 1998, but see Shevelov 1985, and
Garde 1974 for an opposite view). Timberlake (1983a) argues that the asymmetry in CL due to the nature
of jers is the result of the chronology of the sound change in question. Thus, the nature of the trigger of CL
will not be our concern in this study.
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4.4.2.1. Intervening consonants

Data

The first condition to be discussed is the effect of the identity of the intervening
consonant on CL in Slavic. In many dialects, CL takes place only if the intervening
consonant (C,) in a C,VC,V sequence is above a certain threshold in the hierarchy shown
in (30). Different Slavic dialects set this threshold at different points in that hierarchy

(Timberlake 1983a,b, 1993).

(30) Hierarchy of the intervening segments in CL in Slavic

Ll sonorants voiced voiced stops voiceless fricatives
fricatives and voiceless stops
Stokavian
Posavian
North Cakavian
Czech
Polish
South Cakavian
Ukrainian
Upper Sorbian

The following examples illustrate the hierarchy stated in (30). Posavian and North

Cakavian dialects of Serbo-Croatian permit CL only when the consonant intervening

between the deleting vowel and the target is a sonorant, as in (31a), and does not permit it

otherwise (31b).

(31) North Cakavian: CL only before sonorants

a. *daru > dair ‘gift’
b. *pragu > prag ‘threshold’
*maku > mak ‘poppy’
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In Czech CL occurs when the intervening consonant is either a sonorant or a voiced
fricative, as in (32a). No vowel lengthening happens if the intervening consonant is a

stop, either voiced or voiceless (32b).

(32) Czech: CL before sonorants and voiced fricatives

a. *domu > dum ‘house’
*bogu > *boyu > *bofiu > bury ‘god’

b. *rodu > rod ‘kin’
*nosu > nos ‘nose’

Polish allows CL across sonorants, voiced fricatives, and voiced stops, as shown in (33a),

but does not allow it before voiceless consonants (33b).

(33) Polish: CL before sonorants, voiced fricatives and voiced stops

a. *domu > domm ‘house’ (Old Polish)
*dobu > da:b ‘oak’
*vozu > woiz ‘cart’

b. *soku > sok ‘juice’

More permissive still are Ukrainian and Upper Sorbian (shown above), in which CL takes
place regardless of the identity of the intervening consonant.

The table in (30) certainly resembles the sonority hierarchy, and it would match
the standard sonority hierarchy were the sonorancy of the intervening consonants the only
factor affecting the outcome of CL. It has been debated, however, if voicing is relevant
for sonority (see Cho 1991 and Zec 1988, 1995 against the relevance of voicing for
sonority), and thus, as it requires reference to voicing, the hierarchy in (30) diverges from

the standard sonority hierarchy.
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Phonologization and the nature of intervening consonants

Complicated though the situation might appear, the phonologization model can account
for the nature of the intervening consonants in Slavic CVCV CL. Recall that to account
for CL in Friulian, we relied on a typological observation that vowels tend in many
languages to be longer before voiced consonants than before voiceless (Hualde 1990 on
CL in Friulian, Kluender, Diehl & Wright 1988, among others). We can extend this idea
to the more fine-grained situation in Slavic.

Noticing the implicational relationship between consonant sonority® and
participation in CL processes in Slavic, we claim that vowel durations might be greater
not only before voiced obstruents than before voiceless, but that this generalization might
represent only the bottom end of a hierarchy of vowel duration differences along a larger
scale (cf. S€erba 1912). Were it the case that vowel duration, at least in LCS (and
potentially more generally), was longer before consonants toward the left edge of the
scale in (30), and shorter before consonants toward the right edge, then the picture we
sketch of Slavic CL becomes markedly clearer.

To wit, Proto-Slavic had disyllables of the form CV ,CV,, in which V, was
phonetically the longest before sonorants, but also longer before voiced fricatives than
before voiced stops, and the shortest before voiceless stops. With the loss of the second
vowel, the language acquired a set of newly-closed syllables. The inherited phonetic
duration of the vowel in these yielded in some cases closed syllables with vowels
uncharacteristically long for their phonetic environment. This length, previously
phonetically conditioned, was now reinterpreted as phonological, producing, in effect CL.
Below a certain point in the hierarchy discussed above, however, the aberrant duration

was perceptually insignificant and was not phonologized. Different Slavic dialects set this

% Taking sonority in a loose sense as a way of referring to the tendency for certain groups of consonants to
behave as classes along a generally accepted sonority scale (i.e. as in Blevins 1995: 211), and not to any
specific phonetic features of those classes.
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cut-off point for lengthening in different places, resulting in CL before some consonants,

and none before others.

An Experiment®

To demonstrate that the state of affairs described for Late Common Slavic (LCS) is
plausible, it would be desirable to locate a similar set of phonetic facts as yet
unphonologized in a living language. To this end, I conducted and experiment with the
vowels of Contemporary Standard Russian (CSR), in which I examined vowel durations
in closed and open syllables before a variety of consonants. Russian was chosen for the
experiment since it is a Slavic language which has no vowel length contrast
synchronically and did not undergo CL diachronically. The hypothesis was that phonetic
realization of vowel length in Russian is close enough to vowel length in dialects of
Slavic which underwent CL, so we could attempt to locate possible “seeds” of the CL

sound change in this language.

Methodology
Subjects were three native speakers of CSR. They were asked to read a list of 78 real
Russian words of at least two syllables each. Each word was repeated three times, of
which repetitions only the first two were analyzed.”’” Analog recordings were made in a
sound booth, and the recordings were digitized and spectrograms and waveforms were
produced using CSL. Standard measuring techniques were used to determine vowel
durations.

The data set was constructed in the following way. All tokens were real disyllabic

words with initial stress. Only durations of the first (stressed) vowels /o/ and /a/ in open

% This experiment was done in collaboration with Jonathan Barnes (see Barnes and Kavitskaya 2000 for an
eariier version of this work).

" Features of list intonation gave the third repetition of each word both lower amplitude and pitch, and
shorter duration, making it less amenable to analysis.
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and closed syllables were analyzed. Intervening consonants were voiceless stops,
voiceless fricatives, voiced stops, voiced fricatives, nasals and liquids. (36) shows some
examples of tokens taken from the experiment. For example, to compare the duration of

stressed /a/ in open and closed syllables, the words papa ‘dad’, and papka ‘folder’ were

used.
34) CVCV CvVCcCv
papa ‘father’ papka ‘folder’
vata ‘cotton wool’ vatka ‘small wad of cotton wool’
proba ‘test’ lobzik ‘fretsaw’
nofa ‘load’ nofjka ‘little foot’
saza ‘soot’ 3a3da ‘thirst’
mama ‘mother’ mamka ‘mother’ (coli.)
fkola ‘school’ xolka ‘withers’ (equestr.)
Results

To interpret the results we obtained, we subjected the mean differences in vowel duration
between open and closed syllables to pairwise comparisons for each following consonant.
This preliminary statistical analysis using ANOV A tests suggested that further analysis of
the data with consonants grouped together into the classes discussed above would be
statistically significant. Variation between speakers was seen to be insignificant. Note
that the crucial measurement for our purposes must be not the durations of the vowels
themselves in various preconsonantal environments, but precisely the differences between
those durations in closed and open syllables. Vowel durations might well be longer
before sonorants than before obstruents, but if they were equally longer in both closed
and open syllables, there would be no basis for a reinterpretation to take place upon loss

of the vowel in the second syllable.
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The graph in (35) shows that in comparison of vowel duration differences in open
and closed syllables, consonant class is indeed significant. Mean differences in vowel
durations between open and closed syllables are greatest for liquids, followed by nasals,
voiced stops, voiceless stops, voiceless fricatives, and finally if somewhat mysteriously,
voiced fricatives. If for the moment we discount these latter, this corresponds to the

hierarchy of consonant interaction found in Slavic CL.

(35) Mean differences between open (O) and closed (C) syllables for both vowels
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vfrc = voiced fricatives vifrc = voiceless fricatives
vstp = voiced stops vistp = voiceless stops

The results pertaining to the voiced fricatives are unexpected. For these the differences
between open and closed syllables were either very small, or even negative for at least
one speaker. A possible explanation for this lies in the peculiarities of Russian
syllabification patterns. Specifically, because Russian has both voicing assimilation in

consonant clusters and word-final devoicing, it is difficult to find uncontroversial
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examples of voiced fricatives as codas. It is entirely possible, indeed perhaps even likely,
that the voiced fricatives in our “closed syllable” examples are in fact syllabified as
onsets (no-zdri ‘nostrils’, rather than noz-dri). If this is true, then all the relevant vowel
durations were taken from open syllables, and the lack of any appreciable difference in
durations is explained.

The graph in (36) shows the mean differences in vowel durations in open and
closed syllables with the effects of both consonant class and vowel height. While a larger
sample might have helped to eliminate a certain amount of statistical noise, one can

nevertheless see the same pattern emerging in CSR as there was in LCS.

(36) Mean differences with effects of class and vowel displayed
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vfrc = voiced fricatives vifrc = voiceless fricatives
vstp = voiced stops vistp = voiceless stops
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4.4.2.2. The identity of the lengthened vowel

In addition to the identity of the intervening consonant, the second factor which plays a
role in Slavic CL is the identity of the target vowel (V,) in a CV,CV, sequence. In
general, only mid vowels (*e and *0) lengthen under CL in Slavic. Note that exceptions
to this generalization do exist, though they are rare. For example, North West Slavic
dialects, such as Old Polish and Kashubian have distinct qualitative reflexes of high
vowels, which reflect the application of CL (Timberlake 1983a: 215). In (37), there are

some examples from Kashubian to illustrate that CL indeed applied to high vowels.

(37) Kashubian

Gen.sg. Nom.sg.

groba gri:b ‘mushroom’
sana siin ‘son’

ladu lu:d ‘people’

The long vowels in the Kashubian nominative singular forms are the original high
vowels. The length in the nominative singular is the outcome of CL, while the vowel of
the genitive singular ending was not a jer and thus it is preserved with no lengthening of
the preceding vowel. Short high vowels underwent a later lowering to a schwa.

I propose that the reason why mid vowels should often undergo CL more often
than either high or low vowels is to be found in the synchronic facts of the LCS vowel
system. In LCS, all high and low vowels are reflexes of earlier distinctively long vowels.
All non-peripheral vowels are reflexes of originally short vowels. (38) shows the vowel
systems of Common Slavic (CS) and LCS, and (39) illustrates the changes from the

former systems to the latter.
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(38) Common Slavic > Late Common Slavic
ei au
I | 0w 1 t u
I U
€ 2
® & da x a
ai

(39) Changes in vowel system from CS to LCS
it @4'— u:

BRe
5
©C,

d

< au

.

ai —»

4 X

&l a:

@?
@
o

Note that the schema in (39) is not recursive; the vowels from which the arrows start
belong to the former system of CS, and the vowels where the arrows end (these vowels
are also circled) represent the new vowel system of LCS.

If at the time of the change peripheral vowels still retained their inherited
duration, then they might have been substantially longer at this point than non-peripheral
vowels. Thus, even if the difference between the durations of peripheral vowels in open
and closed syllables was greater than that difference for non-peripheral vowels, this
difference would nonetheless be a smaller proportion of the total duration of those
vowels. Simply put, 20 ms is a much less significant chunk of a 200 ms vowel than it is

of a 100 ms vowel. It is therefore less likely to be noticed and reinterpreted.
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Of course, the facts of the synchronic vowel system of LCS are irrelevant in the
case of Russian. Indeed, when the mean differences between the durations of mid vowels
before all consonants in closed and open syllables were compared to the mean differences
for other vowels in Russian, the results were significantly different from what would be

expected in LCS. The graph in (40) illustrates these results.

(40) Mean differences between closed and open syllables for all consonants

50

[aSeriest

(40) shows that in Russian the differences in duration between open and closed syllables
for /a/ are much more dramatic than for /o/. This could be due to the fact that low vowels

are usually longer than non-low ones.

4.4.2.3. Jers and closed syllables

The fact that at the time of the restructuring of its vowel system, LCS did not possess any
closed syllables raises an interesting question which may become a potential objection to
the analysis just presented. I have just argued that in dialects with CL, vowels in the
newly closed syllables were reinterpreted as long since their duration was excessive for a

closed syllables. However, if the dialects in question had no inherited closed syllables,
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how would speakers determine that the mid-vowels in their newly-closed syllables were
“too long”?

The answer might be connected with the outcome of the CL of jers. In the
previous sections, we have seen many examples of lengthening of vowels in syllables
which preceded lost jers. This scenario is somewhat more complex, however, since when
the vowel in the syllable before a deleting jer is also a jer, it does not delete but rather
merges with a short vowel. The identity of this vowel varies from dialect to dialect.

In (41), we schematically illustrate the differences between the loss of jers with
lengthening of preceding full vowels vs. the loss of jers with ‘vocalization’ of preceding

jers, that is, the merger of jers with the inherited mid vowels.

(41) CL and jer vocalization®®

Time 1: CoTu CoDu CoRu
CuTu CuDu CuRu

Time 2: Co'"eT Co™"*'D Co™"e*R
C oShonT C OShonD C oShonR

Thus, at the time of CL, there were two types of newly-closed syllables in Slavic: those
with inherited mid vowels, and those with new mid vowels which are the reflexes of
strong jers.

It is generally excepted that jers were ultra-short high vowels. It has been also
shown that high vowels may not show the same consonant-dependent durational
asymmetries as mid and low vowels (see, for example, Lehiste (1970: 36) on variability
of duration for distinctively long and short vowels). If this is true, then the vowel in
Co""T is slightly longer than all instances of /o/ < U in closed syllables. In Co"**#*'D the

difference is even greater, and in Co""**’R the difference is greatest of all. We would

% Superscripts refer to schematic phonetic durations only. T is a voiceless obstruent, D is a voiced
obstruent, and R is a sonorant.
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argue, thus, that the existence of these new, uniformly shorter mid vowels in closed
syllables provides the point of reference for the reanalysis of certain inherited mid vowels

in closed syllables as long.

4.4.2.4. Local conclusion

In Section 4.4.2, I examined segmental facts of CL phenomena from the history of Slavic
(which was a similar but a more complex case than CL in Friulian discussed in 4.3). I
showed that the phonologization model is capable of accounting for the segmental factors
of the Slavic CL. The plausibility of this explanation is supported by a phonetic study of
vowel duration conducted for Russian. We now move on to examining prosodic

conditions on CL in Slavic dialects.

4.4.3. Prosodic conditions

Two more factors which determine the outcome of CL in Slavic dialects are accent type,
as well as the position of the disyllabic unit undergoing CL in the word. Since these
conditions turn out to be crucially connected, both of them will be discussed in the
following section.

Accentuation plays a role in the majority of CL cases in Slavic. Timberlake
(1983b: 306) states that accent divides Slavic CL into two large areas: Northwestern
South Slavic (Slovenian and dialects of Serbo-Croatian) on the one hand and
Southwestern East Slavic (Ukrainian and Belorussian dialects) and West Slavic (Slovak,
Czech, Upper Sorbian, Polish, and Kashubian) on the other. In Northwestern South
Slavic, CL applies in more environments and is sensitive to fewer additional conditioning
factors under the circumflex (falling accent) than under the acute or neo-acute (rising
accents), while in both Southwestern East Slavic and all of West Slavic, CL is subject to

fewer conditioning factors under the neo-acute (the new rising accent resulting from
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accent shift) than under either the circumflex or the acute (old accents). Interestingly, the
accentuation condition on CL is connected with the position of the disyllabic unit of CL
in a word. In many cases, the position in a word (final or internal) is irrelevant, but when
it becomes relevant, favoring the final position coincides with CL more consistently
under the new rising accent than under the old falling and rising accents, and on the
opposite, CL under the old accents seems to happen more regularly in a word-medial
position.

Since the effect of prosody on the outcome of CL is not uniform (see discussion
in Timberlake 1983b: 304-305), and in certain dialects prosodic conditions under which
CL has fewer restrictions are the opposite to those in other dialects, these data present a
problem for a phonetic diachronic analysis. In section 4.4.3.2, I will argue that vowels
under the falling accent were phonetically longer than vowels under the rising accent
which predicts that CL should apply with less restrictions in the falling accent
environments. I will proceed to show in section 4.4.3.3 that where the opposite situation
is true (CL applies in the superset of the possible environments under the rising accent),
the account crucially depends on chronology of the sound changes in question and does

not constitute a counterexample to the predictions of the phonologization model.

4.4.3.1. Slavic accentuation

Prosody is probably the most intricate condition which affected the outcome of CL in
Slavic dialects. In 1926 N.S. Trubetzkoy wrote to Roman Jakobson that “in general
Slavic accentology is a completely hopeless enterprise” (Jakobson 1975). At times Slavic
CL seems to be one of the best illustrations of this rather desperate statement, but much
work has been done since the time the letter was written to clarify at least some issues

pertaining to the connection of CL and accentuation in Slavic (cf. Jakobson 1929/1971,
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1931/1971, 1963, Stang 1957, Kurylowicz 1958, Garde 1976, Dybo 1981, Timberlake
1983a,b, Stankiewicz 1993, Bethin 1998, among others).

An excursus into the facts of the original Slavic accentuation might be useful
before we consider various types of accent, their phonetic and phonological meaning, and
their relevance to CL. As was previously discussed, before the dawn of Late Common
Slavic®, the Common Slavic vowel system was one based on quantity. Common Slavic
had the phonemes /i, &, a, w.” In addition to this distinctive length, Common Slavic
prosody was characterized by a pitch-accent system, traditionally described as consisting

of four distinct accents (see, for example, Carlton 1990 for details):

(42) Accents of Common Slavic

Name Symbol Distribution

Circumflex A Restricted to initial syllables”

(long falling)

Short falling ~ Initial syllables only. Often conflated with short
rising as one accent, because of complementary
distribution.

Acute o Unrestricted

(long rising)

Short rising N Non-initial syllables only.

Old rising and falling accent: a reanalysis
For the purposes of the present study it is more convenient to think about accents in
Slavic as of different configurations of High tone. There is no complete agreement in the

literature on the analysis of pitch-accent in Slavic, but here I choose to adopt the

% Generally said to have existed some time around the ninth century AD, in the period just prior to the
disintegration of the Slavic family into its respective branches. Some of this disintegration, however, even
at this time, was already underway dialectally.

™ Diphthongs, liquid diphthongs, and nasalized vowels will not concern us here.

"' See Timberlake 1993 for discussion of indirect evidence for non-initial circumflexes in certain oxytone
verbal paradigms.
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approach widespread in recent work which assumes that pitch-accent in Slavic can be
interpreted as combination of tone and quantity and suggests that pitch contour in
fundamental to accent (Shevelov 1965, Timberlake 1993)." In terms of tone, Kurylowicz
(1931) and later researchers (e.g. Trubetzkoy 1939/1967, Kiparsky 1973) derive pitch
accent from the location of High tone, or “culminative prominence” within a sequence of
phonological units or moras.

One of the most recent analyses of Slavic accent in terms of High tone is that of
Bethin (1998). According to Bethin, a short rising accent can be represented as a High
tone on a single mora (43a), and a short falling accent — as an absence of tone (43c). Long
accents can be distinguished by the location of the High on the second mora (43b) for the

long rising accent or on the first mora of a bimoraic sequence (43d).

(43) Bethin’s system of Slavic accentuation

Acute a. short rising b. long rising
TI H
|
H HH
Circumflex c. short falling d. long falling
H
l
u H U

Notice that within Bethin’s system, a vowel with a short falling accent is
indistinguishable from an unaccented short vowel, which is descriptively unsatisfactory.
Additionally, Bethin’s analysis of Slavic accentuation treats the fact that falling accents

occur (with a few potential exceptions) only on initial syllables as completely accidental.

7 Bethin (1998: 114) defines pitch accent as a combination of tone, quantity, and stress, and Feldstein
(1990) refers to it as “stress™ and as “ictus”, but since stress is usually defined in terms of tone and quantity,
I will not treat it as defining pitch accent.
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To address these problems, as well as to provide an account of vowel reduction in Slavic,
we propose a different system of accentuation in Slavic (cf. Barnes & Kavitskaya 1998).
We hypothesize that rising accents in Common Slavic were realized over two
moras, just as it is motivated for the case of modern Slavic dialects with pitch accent,
such as dialects of Serbo-Croatian (Inkelas & Zec 1988). According to our model, a short
rising accent is centered by definition over a monomoraic vowel. The second mora of
high tone necessary to a rising accent is thus realized on the preceding syllable. So, at
least with the short rising accent, and probably also with the long rising accent
(Timberlake 1993), the pre-tonic syllable participated in the pitch contour of the accent,
containing the upward slope to the peak held over the duration of the tonic syllable.
Whereas this may have been incidental to the long-rising acute, the fact that the short
rising accent never occurs initially (i.e., without a pre-tonic) implies that the pre-tonic
syllable was necessary for the realization of this accentual contour. The revised system of

accent in Slavic is shown in (44).

(44) Slavic accentuation (Kavitskaya & Barnes 1998)

Acute a. short rising b. long rising
H H
pd |
I V
vV Vv \%
Circumflex c. short falling d. long falling
(1-4) II'I (?‘) H
|
L oy
| | \V
V)V (V) \'
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Data from contemporary Slavic languages provides evidence that the analysis just
presented is indeed correct. In order to show this, we need an excursus in a
morphological distribution of Slavic accent. Accent in Slavic is manifested in three types
of accentual paradigms, known in the literature as Type-a, Type-b, and Type-c (see
Carlton 1991 and references wherein). Type-a represents a fixed rising accent (acute) on
the stem. This type of stress or accent in modern Slavic languages is reconstructed to the
earlier rising accent (acute). In Type-b, the rising accent is fixed in a post-root position,
and Type-c shows morphologically conditioned alternations between a falling accent on
the final syllable and a rising accent on the initial syliable.

To illustrate the accentuation patterns reconstructed for Slavic I will use data from
the three accentual paradigms. In the examples below, I will show reconstructions as well
as data from contemporary Russian where the place of stress reflects the place of accent
in the reconstructed forms, and from Serbo-Croatian (specifically, the Novi dialect of
Cakavian (Beli¢ 1910)) which preserves Slavic pitch accent as short falling [ ™ ], long
falling [~ ], and rising [ ~ ].” I use the symbol [ “ ] to mark stress in the examples from
Russian.

The following examples illustrate Type-a and Type-c accentual paradigms with
the examples of nominative and dative case in Russian and Cakavian; Type-b will be
illustrated in the next section. This data is relevant to the understanding of the phonetics
of rising and falling accents in Slavic since liquid diphthongs have a different pattern of
behavior in East Slavic (Russian) and South Slavic (Cakavian). While in Cakavian the
original Slavic accents remain on the same vowel, in Russian the Slavic liquid diphthong
is realized differently depending on the accent (all liquid diphthongs are considered
bimoraic here). In the paradigm where the original accent was rising (Type-a in (45)),

stress in Russian surfaces on the second vowel of the /oro/ sequence, as in *moizu >

™ Cakavian has shortened the stem rising accent, and thus long rising and short rising accents are not
lexically contrastive in Novi.
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moroz ‘frost’, *koiva > kordva ‘cow’, suggesting that the long rising accent traditionally

called “acute” in the Slavic literature was indeed a pitch accent realized on the second

mora, rather than on the first. ™*

(45) Fixed rising accent (Type-a paradigm) in Slavic”

Type-a. *cvVC-

a. *mofrzu LHL

b. *kofva LHL

masc. sg.
pl.
fem. sg.
pl.

nom.

dat.

nom.

dat.

nom.

dat.

nom.

dat.

Russian

mordz
moroz-u

moroz-i
moréz-am

korév-a
kordv-e

korév-i
korév-am

Cakavian Gloss

mriz ‘frost’
mraz-u

mraz-i

mraz-o6n

kriv-a ‘cow
krav-i

kriv-e
krav-an

In the paradigm with the original falling accent (Type-c in (46)) the opposite

situation in attested in Russian. Stress, which is a correlate of the Slavic accent, surfaces

on the first vowel of /oro/, as in *¢érdu > gorod “city’. This suggests that the long falling

(circumflex) accent was realized phonetically on the second mora, rather than on the first.

™ Note that in reconstructed liquid diphthongs in the Type-a paradigm, accent falls on the second part of the

diphthong.

™ In all following examples in the sections on accentuation I will use both traditional accentuation marks

and High and Low (HL) notation to refer to accent.
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(46) Mobile falling accent (Type-c paradigm) in Slavic

Type-c.

cvC-vV ~

a. *gordu HLL

b. *golva HLL fem. sg. nom.

cve-v

dat.

pl. nom.
dat.

dat.

pl. nom.

dat.

New rising accent

masc. sg. nom.

Russian

goérod
gorod-u

gorod-a
gorod-am

golov-a
golov-¢é

golov-i
golov-am

Cakavian

grad
grad-u

grad-i
grad-on

glav-a
glav-i

glav-e
glav-an

152

Gloss

Gcity!

‘head’

In addition to the falling and rising pitch contours just discussed, Timberlake (1983a)

recognizes “neo-acute”, the new rising accent’®, as a distinct accent at the time of CL.

The neo-acute (49) arose by accent retraction from the lost vowel to the vowel in the

previous syllable (Stang 1957, Jakobson 1963). Notice that the notational convention is

the same for short acute and neo-acute.

(47) Notational convention for neo-acute

neo-acute (NAct)

short

“~

long

’

76 Rather a phenomenon of accentual shift than a real accent (Alan Timberlake, p.c.).
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We will now look at the genitive plural suffixes reconstructed as *-v, which

provide evidence for the neo-acute accent retraction. Shifting stress in the boxed

examples of genitive plural nouns illustrates the new rising accent in Slavic.

(48) New rising accent in Slavic: Type-b paradigm

Russian Cakavian Gloss
Type-b.
*CVC-V
fem. sg. nom. borozd-a brazda ‘furrow’
gen.  borozd-i brazdé
pl. nom. bdrozd-i brazde
*borzdt LHH gen.  borézd brazd

(49) New rising accent in Slavic: Type-c paradigm

Russian Cakavian Gloss
Type-c.
CVC-V ~ CVC-V
fem. sg. nom. golov-4 glav-a ‘head’
gen.  golov-i glav-é
pl. nom. gélov-i glav-e
*golvy LHH gen.  golév glav

The data in (48) and (49) show that in East Slavic (Russian) the new rising accent has
merged with the old rising accent, as can be clearly seen from the comparison of *golvd
> golév ‘head’ (gen.pl.) with *moFzu > moroz ‘frost’ (nom.sg.) we have seen earlier. In
éakavian, however, there was no merger, which is evident from the fact that the

accentuation differs in Cakavian forms which are reflexes of words with the new rising

" This form represents a later stress shift; originally, borozdi.
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accent which remained rising, as in *go/vo > gldv ‘head’ (gen.pl.), and the old rising

accent which became the short falling, as in *mofzv > mraz ‘frost’ (nom.sg.).

4.4.3.2. Compensatory lengthening under the falling accent

With the facts of Section 4.4.3.1 in mind, we can now turn to the analysis of the
accentuation as a factor in CL in Slavic. First, we will look at the instances of CL where
the segmental environments for CL under the falling accent are superset of the
environments in which CL occurs under the rising accent. This is the case in a few North-

Western South Slavic dialects.

Data
In Slovenian vowels under the short falling accent are lengthened (50a), but final vowels

under the rising accents (acute and neo-acute) (50b) are not (Timberlake 1983b: 296).

(500 LCS Slovenian

a. *bogu HL > bo:g ‘god’
*kostu HL > ko:st ‘bone’

b. *konjt HH > konj ‘horse’

In Serbo-Croatian, CL happens under all accents, but it is more restricted under
the rising accents, where it is sensitive both to the nature of the intervening consonant and
occasionally to the position of the disyllabic CL unit in a word (Timberlake 1983a: 222).
For example, in Stokavian dialects (except Posavian) under the rising accents CL in final
position occurs only before a palatal glide j (S1a) and not before other sonorants (51b).

However, internally CL occurs before all sonorants, as in (52).
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(51) Stokavian CL word-finally

Northwestern Stokavian
South Slavic™®

a. *krajt HL > kra:j ‘place’
*raji HL > raij ‘heaven’

b. *konjit HH > konj ‘horse’
*dimuvo HL > dim ‘smoke’

(52) Stokavian CL word-internally

*staritsa HLL > startsa ‘old man’
*palitsa HLL > pa:ltsa ‘finger’
Analysis

Recall that both long and short falling accents are restricted to the initial syllable of
words lacking a rising accent (Jakobson 1963; for a few potential exceptions see
Timberlake 1993), so if CL has less restrictions under the falling accent, it will
necessarily have less restrictions in non-final position in a word. Indeed, in South Slavic
CL is sensitive to fewer additional conditions in word-internal rather than in word-final
position. The question remains, however, why the falling accents would ever be more
prone to be interpreted as additional length than the rising ones.

The development of the rising accents in North-Western South Slavic can shed
light on the outcome of CL under different accents in the dialects of this zone. According

to Ivi¢ (1958), in North-Western South Slavic the long rising accent (the original acute)

7 This reconstruction represents the stage after the shortening of the new rising accent in Northwestern
South Slavic: krazji (HHL) > kraji (HL).
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had been shortened, and the new rising accent (the neo-acute) merged with the shortened

original rising accent. Timberlake (1983b: 308) describes this situation as follows:

“In NW-SSI, the original Act on tense vowels had been allophonically shortened.
The NAct could develop either onto lax vowels (redundantly short) or onto tense
vowels (maintained as long pretonically). When the NAct developed, the NAct on
lax vowels was evidently identified with the shortened Act, to judge by the fact
that they have the same behavior under CL. That is, the development of the NAct
created an opposition of phonemic quantity for the merged Act/NAct accent:
length from the NAct onto a tense vowel, brevity from NAct onto a lax vowel or
shortened Act on tense vowel. Quantity was also phonemicized for the Cmflx:
length from the Cmflx on a tense vowel (allophonically maintained as long),

brevity from the Cmflx on a lax vowel.”

In other words, the development of accent in North-Western South Slavic can be
described as follows. A series of mergers created a situation when lax vowels e and o,
that is, the vowels which were the only undergoers of CL in most dialects of Slavic
including North-Western South Slavic, could be only short under the rising accent. If the
shortening of rising accents happened before the shortening of the falling accents in these
dialects, as suggested in Timberlake (1983b: 311), it can be argued that at some point in
the history of Slavic (which coincided with the fall of jers), only vowels under the falling
accent could be long in North-Western South Slavic dialects. It is entirely plausible that
North-Western South Slavic maintained the allophonic length of the falling accent longer
than the length of the rising accent. Thus, I propose that vowels under the falling accent
were phonetically longer than vowels under the rising accent, which was an additional

factor in the phonologization of vowel duration as length.
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This explanation is admittedly circular, since the story of the development of the
accent in North-Western South Slavic dialects is largely based on the facts of CL in the
same dialects. However, for the lack of a better option, we will keep this account as a

working model.

4.4.3.3. Compensatory lengthening under the new rising accent

The situation in Southern West Slavic is the opposite of that of North-Western South
Slavic just discussed. Although it has been claimed that the new rising accent “favored”
CL (Timberlake 1983 and references wherein), I will argue that the neo-acute retraction

in West Slavic resulted in vowel lengthening with no contextual restrictions.

Data
Slovak has CL of *e, o “only under the NAct, and then across any consonant and in any
word position” (Timberlake 1983b: 295), as shown in (53a), but does not occur under the

old falling or rising accents (53b).

(53) Slovak

a. *3enU HH > 3emn ‘wife’ gen.pl.
*vedlo HH > ve:dol ‘to lead’ past participle
*no3zika HHL > no:zka ‘leg’ dim.

b. *meédu HL > med ‘honey’
*matuka HLL > matka ‘mother’

In Northern West Slavic (Polish and Kashubian), in addition to regular reflexes of
length before sonorants and voiced obstruents (this condition on CL in Southern West
Slavic was discussed in Section 4.4.2), there are occasional examples of long vowels

before voiceless obstruents in Polish dialects and in Old Polish (Timberlake 1983a: 216).
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All these reflexes involve the new rising accentuation rather than the old falling or rising

accents (54).

(54) Old Polish or Polish dialects

nom.sg. gen.pl.

stopa sto:p < stop0 HH  ‘foot’
kosa ko:s < kos6 HH  ‘braid’
osa o:s < os0 HH  ‘wasp’

(54) shows that in Polish CL under the new rising accent developed regardless of the
identity of the intervening consonant, but under other accents it applied only before
sonorants and voiced obstruents, and not before voiceless obstruents, as was mentioned
before.

This allows us to conclude that while CL in West Slavic was sensitive to the
nature of the intervening consonants under the old falling and rising accents, the
lengthening applied across the board under the new rising accent. The following section

presents an account of this generalization.

Analysis

The connection between accentuation and CL in North-Western South Slavic is the
opposite of the one described for West Slavic dialects and requires a different
explanation. Earlier in this chapter we argued that the phonologization of length in
CVCV CL crucially depends on changes in syllable structure. A vowel which originally
was in an open syllable is found in a closed syllable upon the loss of the following vowel.
The phonetic duration of such a vowel is excessive for a closed syllable, so it can be
reinterpreted as phonologically long. Other factors, such as the effect of a following

consonant on the duration of the vowel discussed in the previous section, can also play a
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role as additional conditions which determine the phonologization of inherent duration.
However, since LCS was a pitch-accent system, accents could hardly require any
durational cues (e.g., in Modern Serbo-Croatian, which is a pitch-accent language, there
are no durational cues for accent).

We have just seen that in Northern West Slavic dialects CL favors the new rising
accent, that is, lengthening applies across any consonant if the lengthened vowel has the
new-acute accent. Recall that the neo-acute accent arises after the retraction of the

original rising acute from lost jers to the preceding vowels, as illustrated in (55).

(55 * H H
l > |
vV VvV \%

In most dialects, the new rising accent is realized on long vowels only (Carlton 1991:
198), unless it shortens and merges with the old short rising accent, which will be
discussed later. There is a disagreement in the literature on where the neo-acute length
comes from, but at least some researchers believe that the neo-acute lengthening was a
separate process which applied after jers were sufficiently reduced to cause the retraction
of accent, but were not yet lost (Carlton 1991 among others).

We have argued in Section 4.4.3.1 that the short rising tone requires the second

mora of the High tone to be realized on the preceding vowel, as repeated in (56).

(56) Acute a. short rising b. long rising

H H

pd l
TR oo
| \V4

vV Vv v
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Thus, it is quite plausible that the old short rising tone was phonetically manifested as a
pitch rise over two vowels. (57) shows this state of affairs before the loss of a final short

rising accent.

(57) Short rising accent realized over two vowels

With the reduction of the second vowel, the first vowel could be interpreted as prominent,
and a rising slope on the first one could be easily reinterpreted as a new rising tone. Since
there was no rising slope on the vowel preceding the newly accented vowel if the original
word was long than two syllables (58a) or the newly accented vowel was in the first
syllable in a word (58b), the whole entirety of the rising pitch contour was now realized

over a monomoraic vowel.

(58) Short rising accent realized over two vowels

L

C v,

However, in LCS, rising accents were required to be realized over two moras,
leading to the circumstance in West Slavic languages, such as Slovak, dialects of Polish,

and Kashubian, the newly accented vowel was reinterpreted as long.
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This analysis treats the neo-acute retraction and CL as unrelated events and
provides an explanation of why the lengthening of vowels under the new rising accent
happened across the board in West Slavic dialects in question. While CL was sensitive to
the nature of the intervening consonant for the reasons explained above, the neo-acute
lengthening applied in all cases when the accent on a lost jer was originally rising.

The position of the disyllabic C,V,C,V, unit in the word is interconnected with
the neo-acute lengthening in some dialects of West Slavic, but not in all of them. For
example, in Polish CL happens more readily in word-final position (CVCV],), while
Slovak shows evidence for CL regardless of the position in the word. We can note here
that the neo-acute retraction condition might coincide with the preference for word-final
position only incidentally. As is indicated by the recurrent diachrenic loss of final
vowels, these is a cross-linguistic tendency for final vowels to be shorter than non-final
vowels. Thus, final vowels are more likely to be reduced, lose their prominence, and then

disappear completely, thus triggering the neo-acute lengthening and CL more readily.

4.4.5. Concluding remarks for the Slavic case study

To conclude the part of this study which concerns CVCV CL in Slavic, we can state that
both our analysis and the experimental results suggest that the phonetic situation we
reconstruct for Late Common Slavic is plausible indeed, and provides an explanation for
CVCYV CL in Slavic. The extent to which the hierarchy we find there represents a cross-
linguistic generalization concerning the interaction of syllable structure, segmental and
prosodic conditions remains to be seen. While the moraic approach may well be a
desirable notational device for the description of synchronic alternations, it not
particularly insightful with regard to the origin and typological variation observed for
CVCV CL in general, and has nothing at all to say concerning the additional

complications found in the Late Common Slavic dialects. The phonologization approach,
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on the other hand, accounts for the facts of Slavic using only the facts of phonetic vowel

duration and syllable structure and requires no additional formal machinery.

4.5. Directionality and CVCV: apparent counterexamples

It follows from the diachronic model of CVCV CL developed in Chapter 4 that the
deletion of a vowel can only result in lengthening of the preceding vowel since only in
this case it results in the change of syllable structure. In other words, deletion of V, in a
CV,CV, sequence is predicted to be able to cause lengthening of V,, while the opposite
situation when deletion of V|, causes lengthening of V, is predicted not to occur. In the
following sections, we will discuss to apparent counterexamples to this claim. In Section
4.5.1 we will look at a diachronic development which includes the loss of the first vowel
and the lengthening of the second one in a CVCV sequence. In Section 4.5.2 we will
consider a case of synchronic alternations exhibiting similar properties; the first vowel in
a CVCYV sequence deletes and the second one lengthens. I will show that, even though
the cases in 4.5.1 and 4.5.2 are reminiscent of CL, they acquire vowel length through
non-compensatory processes, minimal size condition and iambic lengthening

respectively.

4.5.1. Minimal size condition
Consider Utsat (Austronesian) forms in (59) which look like they could be described as a

result of a CL process of the type which is predicted not to occur.

(59) Utsat (Thurgood 1999, Maddieson p.c.)

Proto-Austronesian Utsat
*lima ma: ‘five’
*matah ta: ‘eye’
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From the data in (59), it is conceivable that the deletion of the first vowel in *lima
triggered lengthening of the second vowel, resulting in the Utsat [ma:] ‘five’, which
would constitute a counterexample to the phonologization account presented earlier.

In fact, however, the diachronic development of vowel length in Utsat is due to a
completely different phenomena, and the connection between the lost and the lengthened
vowels is superficial. It has been shown that initial and final consonants were lost in
Chamic, so a development like */ima > Ima > ma: appears plausible. After the loss of the
first vowel, the bimoraic minimal size condition in Utsat is responsible for the
lengthening of the second vowel (*ma > ma:) (Maddieson, p.c.).” It is evident, thus, that

Utsat does not present a problem for the phonologization model.

4.5.2. Rhythmic vowel deletion
Another apparent counterexample to the directionality prediction comes from instances of
rhythmic vowel deletion. Consider, for instance, examples of rhythmic syncope with

vowel lengthening in Macushi Carib:

(60) Macushi Carib (Kager 1997)

/pata/ (p’ta:) ‘place’
/wanamari/ (wna:).(mri:) ‘mirror’
/u-wanamari-ri/ (wa:).(nma:).(rri:) ‘my mirror’

The relevance of the example in (60) is that it shows vowel lengthening and vowel
reduction/deletion applying in iambic feet. The alternations in (60) can be analyzed as a

process whereby the second vowel lengthens in compensation for the loss of the first one:

[CV.CV] > [CCVi].

™ On minimal size requirements see McCarthy & Prince (1986), Ito (1986), Hayes (1995) and references
therein.
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However, vowel lengthening in Macushi Carib happens regardless of syncope.
The forms in (61) exhibit lengthening of final vowels even though the preceding vowel is

stressed and thus is not subject to syncope.
(61) Macushi Carib (Kager 1997)
/piripi/ (pr1:).(pi:) ‘spindle’

/waimuyami/ (wai).(mya:).(m%)  ‘rats’

(61) suggests that vowel length alternations in Macushi Carib cannot be treated as
compensatory and are the result of iambic vowel lengthening independent of vowel
deletion. This analysis is supported by the data from languages like Choctaw (62) where

iambic lengthening applies without vowel deletion.

(62) Choctaw (Nicklas 1975, Buckley 1998)

a. /habina/ (habi:).na ‘s/he receives a present’
/tfi-habina-li/ (tfiha:).(bina:).li ‘I receive a present from you’
b. /pisa-li/ (pisa:).li ‘I see’
/tfi-pisa/ (tfipi:).sa ‘s/he sees you’
/tfi-pisa-tf{i-li/ (tfipi:).(satfi:).li ‘I cause you to see’

We conclude that rhythmic syncope and lengthening in Macushi Carib are not
compensatory and should be attributed to the properties of iambic systems. Thus,
rhythmic vowel deletion does not constitute a counterexample to the phonologization

model.
4.6. Conclusions

To summarize, in chapters 3 and 4 we surveyed CL through consonant and vowel loss

and showed that the phonologization model outlined in chapter 1 can account for the
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sound changes involved in these processes. According to this model, both types of CL
arise from phonologization of the inherent duration of vowels. Thus, we can conclude
that CL through vowel loss as a historical change of the type *CVCV > CV.C is
compensatory only in a very broad sense whereby lengthening of one segment is
connected with the loss of the other. CL through vowel loss involves no compensation in
the direct sense of this word, such as transfer of phonetic duration or phonological

weight. In chapter 5, we will turn to CL alternations present in synchronic grammars.
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Chapter S.

Synchronic compensatory lengthening: an analysis and implications

5.1. CL through consonant and vowel loss: a synchronic asymmetry

This chapter introduces a generalization which has not been previously noticed but
emerges when we consider CL through consonant and vowel loss as separate types. I
demonstrated in the previous chapters that diachronic processes of CL through consonant
and vowel loss are phonetically similar; both types of CL arise through the
phonologization of the inherent duration of vowels. In this chapter, I show that CVC and
CVCYV CL behave asymmetrically in synchronic grammars. CL through consonant loss
can be handled by (usually phonetically natural) phonological rule, occasionally with
some slight morphological conditioning, and can be modeled as optimization of syllable
structure. Unlike CL through consonant loss, CL through vowel loss rarely stays
transparent, often must be handled with suppletive allomorphy, and when it is rule-
governed, is often governed by a morphologically conditioned or phonetically unnatural
rule. As long as its historical trigger is not recoverable synchronically, CL through vowel
loss cannot be modeled as a compensatory process; it is usually lexicalized or bound to
specific morphological alternations which are non-optimizing.

What does it mean for a process to be phonological, as opposed to
morphologized? A purely phonological process depend only on phonological contexts,
regardless of the morphological status of the morphemes participating in the alternations.
Sometimes the phonological alternations are transparent and exceptionless, sometimes
they are opaque, that is, not conditioned by markedness and well-formedness constraints
on surface structure. However, they can always be defined purely in terms of
phonological environments. By contrast, a morphologized process is not conditioned by

purely phonological contexts. They require reference to grammatical structures, and can

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



167

only be described in terms of suppletive allomorphy. If suppletive allomorphs need to be
defined for roots, we call such phonetic differences between allomorphs lexically
specified. Keeping in mind the distinctions between the two types of alternations just

discussed, we summarize general properties of CVC and CVCV CL in (1).

(1) Typical characteristics of CL-related allomorphy

CL TYPE | TRIGGER PHONOLOGY/MORPHOLOGY OPTIMIZATION
CvC recoverable phonologically conditioned optimizing
CVCvV 1. recoverable phonologically conditioned optimizing

2. not recoverable | a. lexically specified non-optimizing

b. morphologically conditioned

We will now proceed to discuss the types of CL-induced allomorphy shown in
(1), beginning with an example of purely phonologically conditioned, rule-governed
allomorphy resulting from CL in Komi [Zma (Uralic). As expected, these alternations are
of the CVC type.

In Komi IZma, stem-final / deletes before any C-initial suffix and word-finally. Its
loss is accompanied by lengthening of the preceding vowel, a typical case of CVC CL.
Representative consonant-initial and vowel-initial suffixes are illustrated in (2) and (3).
(2) shows verbal suffixes (the 1* singular past suffix /-i/ and the infinitive suffix /-ni/),

and (3) shows nominal suffixes (the elative /-ys/ and the nominative /@/).
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(2) Komi IZma (Batalova 1982)

stem V-initial suffix C-initial suffix
1* sg. past infinitive
a. liy- liy-i liy-ni ‘shoot’
mun- mun-i mun-ni ‘go’
b. kil- kil-i kiz-ni ‘hear’
sulal- sulal-i sulo:-ni ‘stand’
3) stem V-initial suffix C-initial suffix
elative sg. nom.sg.
a. gort- gort-ys gort-@ ‘house’
b. vel- vel-ys ve:-@ ‘horse’
nyl- nyl-ys ny:-@ ‘daughter’

(2a) and (3a) demonstrate that stems which end in consonants other than / do not alternate
regardless of the type of suffix (if any) that they precede. However, stems ending in I do
display alternatiosn. When preceding a V-initial suffix, the / surfaces; otherwise, i.e.
when followed by no suffix or by a C-initial suffix, the / deletes, accompanied by CL, as
shown in (2b) and (3b). Clearly [ is deleting when it would syllabify as a coda.

CL alternations in Komi are phonologically transparent and phonetically natural;
they apply in all relevant phonological contexts and are completely productive. There is
no need to refer to the specific identity of the suffixes conditioning / deletion (and vowel
lengthening).

A very different situation occurs in Hungarian (Kdlmdn 1972, Lotz 1988). Vowel
length alternations in Hungarian are not phonologically transparent like the ones just seen
in Komi IZma. They do not apply across the board; rather, they affect only a subclass of

stems which cannot be identified by any independent phonological criteria.
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In Hungarian, there are three types of noun stems in respect to vowel length.
These are illustrated, with nominal stems, in (4). In the first type, vowel length is non-
alternating, and vowels are always short (4a). In the second type, vowel length is non-
alternating, but vowels are always long (4b). In the third class of nouns, however, we find
CVC ~ CV.C alternations conditioned by the following suffix. When a vowel-initial
suffix is added to one of these alternating stems, the stem has a short vowel, as shown by
the plural forms in (4¢). If, however, a consonant-initial suffix is added to such a stem, or
if the stem constitutes a prosodic word on its own, the last vowel of the stem is long. This
is illustrated by the singular forms in (4c). The generalization is that in alternating stems,

vowels are long in closed syllables and short in open syllables.

(4) Hungarian (Kalman 1972, Lotz 1988)

plural singular

a. ember-ek ember ‘man’
orem-gk orem ‘friend’

b. hu:f-ok hu:f ‘meat’
ha:z-ak ha:z ‘house’

c. tyz-ek tyiz ‘fire’
lud-ok lu:d ‘goose’
madar-ak mada:r ‘bird’
tehen-ek tehen ‘cow’

Historically, non-alternating stems are very often the result of analogical
extension of length in a paradigm. This is claimed to be the case for the stems in (4a-b)
(Kdlmédn 1972). Synchronically, however, the only possible way to distinguish the
alternating from the non-alternating stems is to mark the latter as such in the lexicon.
CVCV CL alternations in Hungarian are opaque (in the sense of Kiparsky 1973); rather

than being purely phonologically conditioned, like the CVC CL alternations in Komi, the
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Hungarian alternations require extra-phonological conditioning. The question of how

exactly to model the facts in (4c) will be discussed in section 5.4.2.

5.2. Recoverability

The question to address at this point is why CVC and CVCV CL differ in the ways just
discussed, the former being in general phonologically productive, exceptionless, and
optimizing (as in Komi, seen above, as well as the discussed in chapter 3, e.g. in Turkish,
Greek, Lithuanian, etc.), and the latter being mostly morphologized and arbitrary (as in
Hungarian and the languages discussed in chapter 4, e.g. in Dinka, Czech, etc.). In the
following two sections I compare CVC and CVCV CL and argue that the two types of

CL differ along the dimension of trigger recoverability.

5.2.1. CVC CL.: trigger is recoverable

One important difference between CVC and CVCV CL that contributes to the split
behavior we have seen is that in CL through consonant loss, lost segments are likely to be
recoverable, while in CL through vowel loss, this is typically not the case. Recoverability
of the trigger of CL is a necessary condition for purely phonological conditioning of
alternations (whether the alternation itself is transparent or opaque) and contributes
significantly to the transparency and productivity of the associated process of vowel
lengthening. Consider, for instance, CL through the loss of coda nasals in Latvian
(Baltic), a language in which CVC CL is a purely phonological (i.e. non-morphologized)

process:

(5) Latvian (Mathiassen 1997)

a. *min-t > mi:-t ‘to tread’
b. present (1* sg.) infinitive
min-u mist
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In Latvian, n was lost historically when preconsonantal or word-final, giving rise
to lengthening of the preceding vowel, as illustrated in (5a). This diachronic change has
resulted in synchronic alternations in which morpheme-final n surfaces only when
prevocalic. Therefore, in Latvian the synchronic alternations mirror the diachronic sound
change closely, and thus the alternations are transparent as well as phonetically natural
(see chapter 3 for the discussion of the phonetic origins of CL through the loss of nasals).
The trigger of CL has not been lost to history.

Representative data from Lithuanian and Komi further illustrate the fact that
whenever the deleting consonant surfaces in some contexts and is thus recoverable, CVC
~ CV: alternations remain phonologically productive. In Lithuanian, a Baltic language,
closely related to Latvian, the n is lost with CL word-finally, e.g. in the accusative
singular, as in (6a), and before fricatives, e.g., before the infinitive ending /-st1/, as in
(6b), but retained otherwise. (6¢) shows that the final n is not lost before affricates

(before the 3™ person suffixes).

(6) Lithuanian (Mathiassen 1996)

a. faki/ [a:k}i] ‘eye’ nom.sg.
/a:ki-n/ [a:Kiz] ‘eye’ acc.sg.

b. /spren-sty  [s'praeisit] ‘to decide’
/sun-st/ [s'uss’tn] ‘to send’

c. /spren-dza/ [s’pPend3a] ‘decides’
/sun-tfe/ [s'untfe] ‘sends’

Recall from section 1 that in Komi [Zma coda I’s delete with the lengthening of
the preceding vowel. Whenever the [ is syllabified as an onset, as in elative examples, no

deletion and no CL take place, as repeated in (7) and (8).
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stem V-initial suffix C-initial suffix

1* sg. past infinitive
kil- kil-i kiz-ni ‘hear’
sulal- sulal-i sulo:-ni ‘stand’

(8) stem V-initial suffix C-initial suffix

elative sg. nom.sg.
vel- vol-ys ve:-J ‘horse’
nyl- nyl-ys ny:-9@ ‘daughter’

(7) and (8) illustrate that in cases where the trigger of CL is synchronically
recoverable, in derived environments CVC CL creates regular alternations. Both in Komi

IZma and in Lithuanian, stem-final / and n delete whenever an appropriate phonological
environments is created by an addition of any suffix (consonant-initial in the case of
Komi IZma, and fricative-initial in the case of Lithuanian).

Note that in non-derived environments, that is, stem-internally, there are no

alternations, and thus there is no length contrast before the historically lost consonant in

either Lithuanian (9a) or Komi IZma (9b). The vowel which preceded the historically lost

segment is always long.

(9) Neutralization of length in non-derived environments
a. Lithuanian
*zansis > 3aIsis ‘goose’

b. Komi [Zma

*palgyny > pa:gyny ‘to throw on’

*tulsol > tuzso: ‘spring’ adj.
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Recoverability of the trigger does not guarantee that the alternation is transparent;
Huallaga Quechua is a case in which the trigger of CL is recoverable but the alternation
has become morphologized to some degree nonetheless. Huallaga Quechua exhibits
synchronic alternations resulting from the *CVC > CV: sound change (*q > *y > @).

Synchronically, CL occurs whenever coda g deletes (10a,b) unless q is word-final (10b).

(10) Huallaga Quechua (Weber 1989: 469-470)

a. /muqa-paq-pis/ [noyapa:pis] ‘for me too’
me-for-too

b. /ima-paq-taq/ [imapa:ta] ‘what for?’
what-for-Q

Despite this apparent transparency, CL in Huallaga Quechua cannot be described
by reference purely to phonological environments. The complicating factor is that some
morphemes can be used as suffixes or as roots. As suffixes they are subject to CL, but
when they act as roots, vowel length does not alternate. This is illustrated in (11) with the
example of kaq ‘definite’. In (11a), the second instance of kaq is a suffix, undergoing q
deletion and CL when followed by the consonant-initial topic suffix. But the first kag in
(11a), as well as the only instance of kaq in (11b), are acting as roots. When root-final, g

undergoes fricativization, and not deletion, in the same phonological environment.

(11) Huallaga Quechua (Weber 1989: 469-470)

a. /tfajtfaw kaq-kaq-qa/ [tfajtfaw kaykarya] ‘those that were there’
DEF-DEF-TOP
b. /kutitfimufan kaq-pita/ [kaypita] ‘from the place to which they
DEF-ABL were returned’

Thus, in Huallaga Quechua the deletion of coda g is morphologically conditioned

and CL is sensitive not only to the position of ¢ (coda vs. onset), but also to the
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morphological status of the morpheme which contains the q. We conclude that CL
alternations in Huallaga Quechua have to refer to grammatical information as to the
morphological status of the morphemes in question. But despite the morphological
conditioning that has crept into the Quechua CL alternation, the trigger of CL when it
does apply is always recoverable; for each morpheme that is subject to vowel
lengthening, there is a surface allomorph in which the triggering g surfaces. Thus in both
Quechua and Komi, as in all the other cases of CVC CL in my database, the phonological
rule relating the CL-related allomorphs is learnable.

We conclude that CVC ~ CV: alternations at least in some of the languages in our
corpus remain productive phonologically. In Komi IZma and Lithuanian (as well as in
English, Kabardian, Latvian, Leti, Luganda, and other languages with synchronic CVC
CL alternations discussed in chapter 3), whenever morphology creates the phonological
environment required for a given alternation, the alternations are exceptionless. We will
argue later that this persistent property of synchronic CVC CL is connected with its

optimizing nature.

5.2.2. CVCV CL: trigger is not recoverable

Unlike the examples of CL through consonant loss, the trigger of lengthening in CL
through vowel loss processes — i.e. CVCV CL - is usually unrecoverable. Thus,
processes which result diachronically from a *CVCV > CV:C change appear
synchronically simply as vowel length alternations of CVC ~ CV:C type. As a result it is
difficult to relate them by any phonetically motivated phonological alternation. The
following example from Slovak (West Slavic) illustrates these points. In (12a) vowel
length in the genitive plural form of ‘wife’ is the result of the diachronic loss of the high

back vowel in the Late Common Slavic. In contemporary Slovak, however, the lost [U]

never surfaces, so the vowel length cannot be seen synchronically as compensatory.
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(12) Slovak (Carlton 1990)

a. LCS Slovak

*3enu > 3em ‘wife’ gen.pl.
b. 3en-a ‘wife’ nom.sg.

3em ‘wife’ gen.pl.

There are alternations in contemporary Slovak, as seen in the two forms of the root (5en-
and je:n-); however, the synchronic alternations do not mirror the historical *CVCV >
CV:C process. The high back vowel which triggered lengthening historically does not
exist in Slovak; its nonrecoverability makes it impossible to formulate a phonetically
natural synchronic phonological rule to account for the V ~ V: alternations.

It is precisely for this reason — unrecoverability of the trigger — that V ~V:
alternations of this type are so commonly lexicalized or morphologized. In Slovak and
other similar cases, the historical development of CVCV CL results in suppletive root
allomorphs which may (though need not) have a phonological distribution. As I will
argue below, even when the allomorphs do have a phonological distribution, as in Slovak,
this distribution is not phonologically natural or optimizing.

Thus, alternations which arise through CVCV CL significantly differ from the
alternations which are the result of CVC CL. CVC ~ CV: alternations are the result of CL
through vowel loss, and are usually phonologically conditioned due to the synchronic
recoverability of their diachronic trigger. Contrary to alternations created by CVC CL,
CVC ~ CV:C alternations, which are the result of CL through vowel loss, are very often
lexicalized or morphologically conditioned which is connected with the fact that the
trigger of such alternations is not synchronically recoverable. CVC ~ CV:C alternations

are present in Hungarian (discussed above), Friulian, Lama, Korean, and various Slavic
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languages, such as Czech, dialects of Serbo-Croatian, Sorbian, etc. In the following

sections we will look at representative examples from languages with CVCV CL.

Friulian

Descriptively, in Friulian stressed vowels are long in closed syllables before voiceless
consonants and short in open syllables before voiced consonants. The alternations can be
observed, for instance, in the masculine/feminine pairs in (13). Before the feminine suffix
/-e/, final stem vowels are always short. In the masculine, however, final stem vowels

regularly lengthen whenever the word-final consonant of the stem is voiced underlyingly.

(13) Friulian (Hualde 1990)

fem masc®

lov-e lo:f ‘wolf’
rud-e ruit ‘pure’
famoz-e famo:s ‘famous’
ristiv-e risti:f ‘obstinate’
fred-e fre:t ‘cold’
savud-e savu:t ‘known’
bead-e bea:t ‘blessed’

Whenever the final obstruent of the stem is not voiced, there are no vowel length

alternations (14).

(14) fem masc
ros-¢ ros ‘red’
mat-¢e mat ‘crazy’

¥ Word-final devoicing of obstruents is exceptionless in Friulian.
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We have seen in chapter 4 that vowel length alternations in Friulian arose through
the loss of non-low final vowels correlated with the lengthening of the preceding vowels

(word-final devoicing was a later sound change), as in (15).

(15) *lov-u > loov > lo:if  ‘wolf
*rud-u > rud > ruit  ‘pure’

The low vowel a was not lost word-finally (and subsequently underwent raising to e),
which created alternations in (15).

As stated by Hualde (1990: 34), “a great number of words with long vowels
before an obstruent are morphologically related to other words where the obstruent is not
in final position (the environment of devoicing) and appears to be voiced”. The
alternations, thus, can be observed not only in masculine/feminine pairs, but also in other

morphologically conditioned forms (16).

(16) redsz-i: ‘to reign’ re:itf ‘he reigns’
nav-iga: ‘to navigate’ na:f ‘ship’
nev-ea: ‘to snow’ ne:f ‘snow’
plav-ot ‘person from Piave’ pla:f ‘Piave’
lag-une ‘lagoon’ lak ‘lake’

Here it will suffice to notice that the diachronic trigger of vowel length
alternations in Friulian never surfaces synchronically and is not recoverable. An analysis

of the Friulian alternations will be presented in later sections.

Czech
(17) illustrates vowel length alternations between genitive and nominative singular in
Czech and demonstrates that in Czech, as in Hungarian, vowel length alternates only

within a subclass of stems. The alternations in Czech can be described as regular if stem-
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final vowels are analyzed as underlyingly short and long. As a result of this
representational choice, the following statement is descriptively true of the alternations in

(17): the long stem-final [u:] undergo shortening alternating with the short [0] if the stem

is followed by a vowel-initial suffix (17a), while short vowels do not alternate (17b).

(17) Czech®

gen.sg. nom.sg.
a. dom-a du:m ‘house’
kor’-e ku:’ ‘horse’
noz-e nu:f ‘knife’
b. rod-a rot ‘kin’
nos-a nos ‘nose’

We have seen in chapter 4 that vowel length alternations in Czech are the result of the
loss of high ultra-short vowels, as recapitulated in (18). Since the lost vowels are not
recoverable synchronically, they do not participate in the alternations, and vowels which
have different historical reflexes can be conceptualized as “covering up” for the lost

triggers.

(18) CL in Czech (Timberlake 1983a,b)

a. *domu > du:m ‘house’
*bofu > buiy ‘god’

b. *rodu > rot ‘kin’
*nosu > nos ‘nose’

Recall that historically CL in Czech applied across sonorants and voiced

fricatives, which explains the absence of length alternations before voiced stops and

¥ In Czech, vowel raising in the nominative singular and general word-final devoicing are separate later
sound changes orthogonal to CL.
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voiceless fricatives in (18b). Synchronic alternations preserve this pattern, even though it
not as exceptionless, as in Friulian. Paradigm leveling is responsible for the absence of

alternations in the exceptional form in (19).

(19) zbor-a zbor ‘body, committee’

Also problematic are the forms in (20). Final vowels of stems are short before a

vowel-initial nominative singular suffix, and long before a consonant-initial diminutive.

(20) nom.sg. diminutive®
jezer-o jezirr-k-o ‘lake’
semen-o semi:n-k-o ‘seed’

However, stem vowels in the words in (20) are long not only before nominative singular

diminutive forms, but also before genitive plural diminutive forms, shown in (21),

regardless of the fact that in this case the stems are followed by a surface vowel. ®

(21) nom.sg. gen.pl.
jezirr-k-o jezirr-ek ‘lake’ dim.
rami:n-k-o  ramimn-ek ‘shoulder’ dim.

We conclude then that in Czech certain types of root are lexically specified for
long final vowels. Within this lexical class, vowel length alternations are phonologically

conditioned and regular, and thus call for a synchronic account.

%2 Historically, *e: > i.

% Notice that the presence or absence of a vowel (an underlying jer) in the examples in (21) does not affect
CL, even though jers were triggers of vowel length alternations historically. This is consistent with
synchronic analyses which treat jers as underlyingly moraless segments (Rubach 1986) or as ghost vowels
with empty root nodes (Zoll 1994).
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Dinka

In the previous sections we discussed lexically specified alternations and showed that in
Friulian, Hungarian, and Czech, vowel length alternations were present only to a subclass
of stems, but within this lexically marked stem class, the alternations were phonologically
conditioned. A different type of outcome of the CVCV CL change is represented by
vowel length alternations in Dinka (Nilotic)* which are shown in (22a) with the example

of singular/plural noun forms, and in (22b) with the example of a verbal paradigm.

(22) Dinka (Andersen 1990)

a. singular plural
creaky breathy
dom ddum ‘field’
riw root ‘hippopotamus’
met miit ‘child’
b. Class II* ‘to roll’
PRE leer
NF leger
Isg leger
2sg 1&er
3sg leger

Examples in (22) illustrate that in contrast with lexically specified but phonologically
conditioned allomorphy, vowel length alternations in Dinka have become independent of
syllable structure and fully morphologized as vowel length alternations, such as

short/long (V ~ V3), as in (22a), or long/super-long (V: ~ Vi), as in (22b).

¥ Dinka has a voice quality contrast between creaky voice /V/ and breathy voice /V/, which is phonetically
reminiscent of the distinction between —ATR and +ATR in Pari (Dixon 1990: 10) and an elaborate tonal
system. I show Dinka tones here for completeness, but for the full analysis of the tonal system of Dinka
see, for example, Denning (1990).

% PRE = verb stem with a preposed subject; NF = non-finite (terminology from Andersen 1990).
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Recall from chapter 4, that in Dinka vowel length arose through the loss of word-

final suffix vowels (which have been retained in a closely related Pari as /o/ and /0/), as

shown in (23).
(23) *tugo > tuug ‘horn’
*paajo > baaaj ‘home’

The lost vowels which gave rise to alternations in Dinka are not only
unrecoverable synchronically, but vowel length which arose through the loss of vocalic

suffixes is reanalyzed as dependent on breathiness, as illustrated in (24).

(24) singular plural

a. creaky breathy
dom ddum ‘field’
met miit ‘child’
b. breathy creaky
1€ec lec ‘tooth’
tin fin ‘breast’

(24) provides evidence to the fact that vowel length alternations in Dinka are fully

morphologized. Number inflection in Dinka became what Anderson & Browne (1973)

1186

call “exchange rules™ when a short vowel in the singular corresponds to a long vowel in

the plural, and a long vowel in the singular corresponds to a short vowel in the plural.”

% The term was introduced in Chomsky & Halle (1968).

¥ Andersen (1990: 18-19) hypothesizes that a historical explanation for the rise of “exchange” rules in
Dinka could be as follows: “Since the voice quality contrast is historically identical with the ATR contrast,
and since +ATR vowels are liable to harmonize -ATR vowels in languages with ATR contrast, the most
likely explanation of the voice quality alternation is that either the plural, ... or the singular, ... once had a
+ATR suffix vowel which harmonized a root with a -ATR vowel. This hypothesis is corroborated by the
fact that the vowel of the breathy stem is often longer and apparently very rarely shorter than the vowel of
the creaky stem.”
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Lama

In Lama (Gur) we find one of the two cases of synchronic CVCV CL alternations which
is not only phonologically conditioned, but also transparent and not lexicalized.® I
contend that this property of CVCV ~ CV:C alternations in Lama is due to the fact that
the trigger of the historical vowel lengthening is synchronically recoverable.

Ourso (1989) and Ourso & Ulrich (1990) describe two contrastive central schwa-
like vowels in Lama, a +ATR schwa (which I will transcribe as [9]), and a ~ATR schwa
(which I will transcribe as [3]). According to Ourso (1989), both schwas delete word-
finally with CL of a preceding vowel after a sonorant, but not after an obstruent. The
deletion of schwas after sonorants is illustrated with the examples of two sonorant-initial
suffixes, /[9/ NoUNCLASS7 (252a) and /na/ NounCLass4 (25b). In both suffixes, schwas delete
exceptionlessly with the lengthening of the preceding vowel when these suffixes follow

vowel-final stems.

(25) Lama (Gur) (Ourso 1989, Ourso & Ulrich 1990)

a. /ta/ NOUNCLASS7
/ha-ga/ har ‘benefactor’
/se-ga/ ser ‘runner’
/se-1a/ sert ‘field mouse’
/cema-1a/ cema: ‘pottery’
/acamkpo-ra/ acamkpo:xry  ‘bachelor’

b. /na/ NOUNCLASS4
/mi-na/ niin, ‘heads’
/wa-na/ wam, ‘palm trees’

% Arguably transparent synchronic CL alternations through the deletion of word-final [u] are also present in
Baasaar (Podi 1987, Rialland 1993).
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(26) illustrates the fact that there is no schwa-deletion after obstruents, after a

voiceless stop in the NOUNCLASS9 suffix /ta/ (26a) and after a voiceless fricative in the

NOUNCLASS6 suffix /sa/ (26b).

(26) Lama (Gur)

a. /ta/ NOUNCLASS9
/je-ta/ jeta ‘father-in-law’
/tu-ta/ tuta ‘food’
/caha-ta/ cahata ‘sour vegetable’
b. /sa/ NOUNCLASS6
/wi-sal wis9 ‘children’
/ase-sa/ ases? ‘rabbits’
/wata-sa/ watasd ‘words’

The data in (27) provides some justification for positing the NOUNCLASS7 suffix

as underlyingly /ta/, with a synchronically recoverable schwa.

(27) /kan-taf kand»s ‘lamp’
/jem-ra/ jenda ‘hippo’

Ourso (1989: 54) proposes a rule of the retroflex sonorant /{/ hardening to a stop after a
non-palatal sonorant. Although the data which would constitute independent evidence for
the posited rule is not present Ourso (1989), if we accept it as a working hypothesis, the
alternations in Lama are arguably phonologically transparent.

A plausible phonetic explanation of why word-final schwas are lost only after
sonorants is as follows. As schwa is very short and has indeterminate spectral
characteristics, it can be easily misheard as a part of a sonorant. In the case of consonants,
at least after stops the burst of the released stop reinforces the perceptibility of schwa,

thus preventing its loss.
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The recoverability of the schwa in Lama is crucially connected with the fact that
its deletion is segmentally conditioned, that is, that it deletes only after sonorants. The
dependency of the vowel deletion on the segmental environment resulted in the

recoverability of the vowel and thus created transparent vowel length alternations.

Summary

To summarize, we have seen three types of alternations which result from CL through
vowel loss. When the trigger of CL is no longer recoverable, the historical process of
vowel loss and lengthening results in allomorphy synchronically. In Hungarian, Friulian,
and Czech, allomorphy is lexically determined, but synchronic vowel length alternations
are phonologically conditioned even if not phonetically natural, while in Dinka, the
alternations are not phonologically conditioned and completely morphologized. When the
trigger of CL is recoverable and vowel length alternations arise through a segmentally
conditioned sound change, as in Lama, the alternations remain phonologically
conditioned and transparent. The following section is devoted to the discussion of why

triggers are typically preserved in CVC CL but lost in CVCV CL.

5.2.3. Segmental properties of CL and recoverability

We have just seen that the trigger of CVC CL is always synchronically recoverable,
while the trigger of CVCV CL tends not to be (from 22 cases of CVCV CL in our
database, in only two languages, Lama and Baasaar, the trigger of CL is arguably
recoverable). Why should this be the case? In this section I propose that the
recoverability of the trigger in alternations arising via CVC CL vs. its unrecoverability as
a result of CVCV CL can be attributed to systematically differing conditions on segment

loss across these two types of CL. The essential parameter is whether segment loss (the
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consonant loss of CVC CL, or the vowel loss of CVCV CL) is conditioned or
unconditioned in a given syllable context.

When consonant or vowel loss is completely unconditioned, no alternations arise.
For example, if a language lost all high vowels stem-internally with lengthening of the
vowels in a preceding syllable, this would result in the absence of high vowels and in
uniformly long vowels in stems which are reflexes of original CVCV sequences, but
would not produce any alternations. Similarly, the loss of all codas in a language would
result in a system with only open syllables and no alternations. This would happen only if
for any given consonant in any given morpheme, that consonant always occupies a
constant syllable position (always onset or always coda).

However, usually the loss of segments is determined by a specific syllabic and/or
segmental environment. For consonants, this environment is usually segmental (but
surely syllable position is crucial — by definition, in CVC CL), that is, the loss of
consonants depends on the properties of surrounding consonants and/or vowels (see
chapter 3 for full discussion of segmental conditioning of CVC CL), while the loss of
vowels more often depends on their prosodic properties (stress/accent, position in a word,
the level of reduction in a specific prosodic position, etc.) or on the segmental properties
of vowels themselves (e.g., duration) regardless of the environment. Vowel loss is rarely
conditioned by consonantal context.

When the trigger of CL through consonant loss is not lost unconditionally, the
process may result in transparent synchronic alternations. In the previous chapters we
have seen that consonants which trigger CL always participate in such alternations. This
property of CVC CL alternations can be attributed to the fact that in these alternations the
deletion of consonants and the lengthening of vowels is determined segmentally. While

the historical segmental trigger/target relationship between a consonant and a vowel
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participating in CL is preserved in alternations, they remain phonologically conditioned
and can be modeled synchronically as a compensation process.

In contrast with the situation true of most examples of CL through consonant loss,
in most examples of CL through vowel loss, the vowel whose deletion triggered
lengthening of the preceding one is not recoverable synchronically. The loss of the vowel
creates suppletive allomorphs differing in vowel length. We saw an example of such
alternations in Hungarian in earlier sections, and more cases of synchronic vowel length
alternations, phonologically conditioned, as in Lama, lexicalized, as in Friulian or Slavic,
or morphologized, as in Dinka.

It is most important that the unrecoverability of the trigger makes the CVCV ~
CV:C alternations opaque. Opacity of such alternations is significant in two ways. First,
purely phonetic accounts will not be sufficient to model synchronic alternations which
involve CL through vowel loss. To model the opacity of such alternations, a phonological
account is called for. Second, it is entirely plausible that opaque alternations should be
subject to paradigmatic leveling more frequently than transparent ones. Thus, such
alternations are very often preserved only through morphologization.

We can now turn to the precise nature of the conditions on CL which result in
recoverability vs. non-recoverability. While CL through consonant loss is usually a
prosodically independent change caused by the segmental properties of deleting
segments, CL through vowel loss is a phonologization of inherent duration of vowels
which depends on the change in syllable structure. Thus, diachronically, syllable structure
poses an additional constraint on CL through vowel loss. Synchronically, this results in a
different set of conditions which govern CVCV CL as opposed to CVC CL.

In the following sections we will turn to the discussion of asymmetries just

exemplified and to the analyses of the synchronic CL alternations.
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5.3. Optimization

In this section we consider differences between CL through consonant and vowel loss
from the point of view of optimization of syllable structure. If we compare CVC and
CVCV CL, we will see that while the first type of alternations results in optimization in
syllable structure and can be fairly easily modeled in OT, the other one is problematic for
a phonological optimization account.

We have seen before that while CL through consonant loss is quite common, CL
through vowel loss is relatively rare. Only in a few languages the loss of vowels results in
CL. Interestingly, the rarity of the CVCV CL in comparison to CVC CL is paradoxical
from the point of view of the moraic approach. In order for CVC CL to occur, a language
is required to have closed syllables and moraic codas. This already constrains the systems
where CVC CL is predicted to occur in two ways. Firstly, while open syllables are
present in all languages, not all languages have closed syllables. Secondly, even if a
language has codas, coda consonants are not always moraic, and their moraicity is
language-specific. So, only in languages where closed syllables are heavy (that is, where
coda consonants are moraic) can the loss of a coda consonart trigger CL (28a). If closed

syllables are treated as light (28b), CL is predicted not to occur.

(28) CVCsyllables a. Heavy c b. Light c
/ I
p u
A /N
CVcC cCvcC

There is no such restriction imposed on CL through vowel loss. Vowels are generally
thought of as moraic in all languages, as schematized in (29), so moraic theory predicts

that the loss of a vowel should always result in CL.
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(29) CvVCv

T—AQ

c

|

i
A/
cCvc_Cyv

Contrary to this prediction, CL through consonant loss happens much more often
than CL through vowel loss. Even though vowel deletion word-medially (syncope) and
word-finally (apocope) is rampantly common, it results in lengthening only in a
miniscule percentage of languages which have it as a sound change (For syncope and
apocope without lengthening, see, for example, Hock 1991 on Germanic, Baltic, and
Greek; Dixon 1977 on Yidip).*

I would like to argue that the reason for the paradox, that is, for the typological
rarity of CVCV ~ CV:C alternations, lies in language-specific biases against certain
syllable structures. CVCV ~ CV:C alternations always result in syllable structure which
is non-optimal. It is generally accepted on the basis of typological data that the

universally preferred scale of syllable types is as in (30).

30) CV»CV,CVC»CVVC

It is not clear if CVC is less preferred than CV: cross-linguistically. Language-specific
constraints on long vowels or possible codas are usually responsible for resolving this
issue one way or the other. However, it is uncontroversial that closed syllables with long
vowels are cross-linguistically dispreferred. Gordon’s (1999) excellent survey of weight
and weight-related phenomena in 396 languages shows that from these languages 35 have
no codas, 110 have no long vowels (from these, 9 have neither codas nor long vowels),

and 170 disallow CV:C syllables, as summarized in (31).

¥ See also Kager (1997, 1999) for an OT analysis of rhythmic syncope in Macushi (Carib) and
Southeastern Tepehuan (Uto-Aztecan).
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(31) Gordon’s (1999) survey

Languages 396
*CVC 35

*CV: 110
*CV:C 170

170 languages from the survey with the absence of the CVVC syllable template include
languages with no coda consonants and no long vowels. However, there are still 25
languages in which both long vowels and coda consonants are allowed, but CV:C
syllables are still dispreferred.

In the case of CVCV ~ CV:C alternations, which are the result of CL through
vowel loss, no optimization of syllable structure takes place. From a sequence of two
open syllables with short vowels which are the most common typologically, a (super)-
heavy closed syllable with a long vowel is produced.

On the assumption that optimizing changes are more common (Kiparsky 1996 et
passim, Vennemann 1988), two typological predictions/expectations follow from the fact
that CL through vowel loss is not optimal. Firstly, this type of CL should be more rare
than the CVC — CV: type, and secondly, CVCV ~ CV:C alternations should be even
more rare in languages with moraic codas, since superheavy syllables are even less
preferred cross-linguistically than closed syllables with long vowels.

Although my corpus is small, the prediction nonetheless is borne out. Table 1
gives an exhaustive list of languages and dialects I was able to find so far that had a
vowel loss with lengthening as a sound change. Among these languages, there are only 2,
Estonian and Sdmi, which undoubtedly have trimoraic syllables. These two languages

happen to have ternary length distinctions as well.
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FAMILY/LANGUAGE TRIMORAIC SYLLABLES
Finno-Ugric
Estonian yes
Sami yes
Hungarian no evidence
Indo-European
Germanic evidence from CVC CL (see Hayes 1989)
Rhenish “Schirbungsgebiet”
Dithmarschen
Jutland Danish
Old French no evidence
Slavic no evidence
Czech
Slovak
Upper Sorbian
(O1d) Polish
Kashubian
Slovenian
Serbo-Croatian
Ukrainian
Belorussian
Romance no evidence
Friulian
Milanese
Korean no evidence
Nilotic
Dinka no evidence
Gur Lama no evidence
Baasaar
Voltaic no evidence
Bantu
Runyoro-Rutooro no evidence

Table 1. Moraicity of codas in languages with historical CVCV CL

Since there are not many cases of CVCV CL known to us, this survey is far from

conclusive, but it shows that languages which treat CV:C syllables as trimoraic and have

historical CL through vowel loss are indeed rare, and the treatment of the coda of a

closed syllable with a long vowel as non-moraic is cross-linguistically preferred.
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5.4. Implications of recoverability and optimization asymmetries

From the considerations in this section, we conclude that on one hand, in synchronic
C,VC, ~ CV: alternations, phonology mirrors phonetics since the trigger (C,) directly
affects duration of the target (V). Thus, CVC CL remains a *“phonological” (that is,
automatic exceptionless) pattern (Dressler 1985, Spencer 1991, Kiparsky 1993, Garrett &
Blevins to appear, among others). In section 2 of this chapter I will show that CVC CL
involves preservation of syllable weight synchronically. Since CVC CL alternations are
arguably optimizing, the optimality theory (OT) framework should be able to model these
alternations without insurmountable difficulties, so I will use OT as a formal device to
illustrate the main points of a synchronic phonological analysis of CL.

On the other hand, in synchronic CVC ~ CV:C alternations, the diachronic trigger
is not recoverable and thus evidently does not have a direct effect on the duration of the
target. Thus, diachronic CVCV CL results a morphophonological pattern which is either
lexically restricted or morphologized. In such a case, alternations which are the outcome
of a diachronic vowel lengthening process cannot be treated as instances of lengthening

synchronically.

5.4.1. CVC CL as moraic conservation within the syllable

Many recent theories rely on the idea of optimization to account for various phonological
phenomena. Optimality theory (OT) (Prince & Smolensky 1993) is the first explicit
theoretical framework to develop the concept of optimization as a constraint-based
model. However, the idea of optimization is far from recent in phonological literature. It
is closely related to the idea of markedness in respect to neutralization patterns, as
developed, for example, in Trubetzkoy (1939) and in later work. Various researchers
have argued that certain processes involved optimization (e.g., Chomsky & Halle 1968,

Vennemann 1988, among others).
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The output of synchronic CL through consonant loss (CVC — CV:) can
potentially be more optimal than the input. It is unclear if CV: syllables are typologically
more or less marked than CVC syllables, however, in some languages, syllables of CV:
type are allowed unconditionally, while CVC syllables are restricted (e.g. in Japanese, the
only possible codas are nasals and first parts of geminates, while no restrictions apply to
long vowels in open syllables) (see Sherer 1994, Gordon 1999 for examples and
discussion). So, if CL through consonant loss can in principle be viewed as optimization
of syllable structure, it should be possible to model it in OT, which is a framework
created with an emphasis on optimization.

Once our theory allows reference to syllabification of a string in question, an
optimization account of CVC CL becomes straightforward. In (32) and (33), there are
definitions of the two general families of constraints on deletion and insertion proposed
by McCarthy & Prince (1994, 1995). These constraints are crucial for characterization of
any optimizing process.

(32) MAX

Every element of the input has a correspondent in the output.
(no deletion)

(33) DEP
Every element of the output has a correspondent in the input.
(no insertion)

In the case of CL, the relevant constraint of the MAX family has to demand
Input/Output correspondence at the moraic level (see Blevins 1997, Kager 1999 and

references therein). * The MAX-|L constraint is stated in (34).°'

(34) MAX-u
Every mora in the input has a correspondent in the output.

% See Chapter 2 for discussion of non-moraic approaches to CL.
%! DEP-i would be the “anti-lengthening™ constraint, prohibiting insertion of moras.
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Additionally, the Weight-by-Position principle (Hayes 1989) needs to be formulated as a
constraint (Sherer 1994). Since languages differ on what consonants are moraic in codas,

the WEIGHT-BY-POSITION constraint requires language-specific modifications.

(35) WEIGHT-BY-POSITION
Coda consonants are moraic

In modeling CL, language-specific constraints on possible codas are required as
well, to express prohibition of certain segments in codas. For example, to express the fact

that coda / is not allowed in Komi, a general constraint in (36) can be modified as (37).

(36) NoCoba
*C ]s Syllables are open

(37) NoCopba-L
*] ¢ [is not allowed in codas

A more specific incarnation of MAX-| is required to express the idea of the preservation

of weight within a syllable. MAX-l(c) is formulated in (38).

(38) MaX-p(o)
Every mora in the input (or an intermediate representation) has a correspondent
within the same syllable in the output.

A simplified tableau showing CL through /-deletion in Komi is shown in (39). In
(39), I use a fully syllabified input since, as we will see in the following section, the
choice of a version of OT responsible for syllabification is orthogonal to the analysis just

presented.
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(39) Komi CVC CL

o] o
VAN I MAX-f(c) | No-Coda-l
T 1 K
A1 A
kil ni
& a c c
/\ l
HH u
A /!
cCvV n i
b c (¢
I .t
u 18
A A
CV ni
c. © c
A Xl
nou 13
A1 A
CVvV C n i

Note that the candidate (39a) can only be the winner if the constraint against long vowels
(*V2) is not active in the language in question, that is, if that language has phonological
long vowels synchronically. This leads to an interesting, though perhaps circular,
interpretation of the claim made by de Chene & Anderson (1979) that CL is always
structure-preserving. The only expectation from a system from the point of view of
optimization is that CL has to be structure-preserving only in order to have synchronic
alternations.

Given the idea of rankability and violability of constraints, which is one of the
main postulates of OT, the analysis of CL outlined so far allows for an existence of a
language in which the most optimal repair strategy would be to insert a different
consonant instead of a dispreferred coda. However, there is no motivation for such a
repair diachronically, and synchronically we can model the existing state of affairs by the

high ranking of DEP, so no insertion of segments is allowed (40).
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(40) CVC CL (schematic)

(o3
/\ DEP-seg MAX-{(G) No-Coda-C

gt
AN
cvce

& a, e

AN
hou
s

cCV

*1

T —

*1

9]
<D
n—F

/\ *1

RN
X —TF

If DEP-seg is ranked below MAX-i(c) and No-CoDA-C, and a well-motivated
constraint prohibiting long vowels (*V:) is ranked high, a repair just suggested becomes
possible. Nonetheless, this type of repair never happens, which represents either an
accidental typological gap or requires a fixed ranking of constraints. This question has a
direct relevance to the idea of factorial typology in OT. OT vastly overgenerates, since
from a factorial typology constructed of any large enough system of constraints, a
significant part of the generated possibilities is usually unattested (e.g. in Crosswhite
1999, the most generous conceivable interpretation of the factorial typology of vowel
systems in respect to vowel reduction still generates 181 unattested languages to only 71
attested). While some researchers believe that language change is directly represented by
the reranking of constraints (Jakobs 1995 among others), others argue that sound change

is always phonetically motivated and the reranking of constraints happens as an end-
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result of the change, and not as the driving force (Holt 1997, Anttila & Cho 1998). Thus,
if there is no diachronic source for certain alternations, there is no reason to expect that a
constraint reranking will exist, and a gap in a factorial typology will not be filled, even

though in principle the possibility of filling the gap is present in the grammar.

5.4.1.1. The opacity problem

I showed that alternations triggered by CVC CL are transparent insofar as the trigger of
this type of CL is always recoverable. On the other hand, however, CL through consonant
loss is inherently opaque®, since CVC ~ CV: alternations are not conditioned purely by
markedness and well-formedness conditions on surface structure and crucially require
reference to an intermediate stage. This situation is easily modeled as a serial derivation:
firstly, the coda consonant deletes; secondly, the deletion of the consonant results in a
stray mora, and finally, the stray mora is subsequently filled by spreading from the
preceding vowel. However, modeling CVC CL is problematic for any two-level OT
analysis, since constraints responsible for CL need to be able to distinguish between
moraic and non-moraic consonants, that is, to be able to refer to specific positions in the
syllable. This, in turn, means that to evaluate the candidate correctly the constraints have
to have access to syllabification of input strings.”

Several solutions to the opacity problem have been offered in the recent OT
literature. An obvious type of solution is to assume some syllabification of the input. It
has been argued, however, that predictable metrical structure (as well as any predictable
material) should not be specified in the input (e.g. Kiparsky 1982, 1993, Archangeli &
Pulleyblank 1989, Sprouse 1997). Inkelas (1994) argues that lexicon optimization results

%2 See Kiparsky (1971, 1973) for discussion of phonological opacity.

% This type of opacity does not present any problems for rule-based approaches. Interestingly, this problem
does not arise in the case of CL through vowel loss in OT either, since it is the general consensus that
vowels are always moraic in the input.
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at least in partial syllabification of the input, unless syllabification of an input string is

alternating and predictable, which is exemplified in (41).

41) CVC- a o b. c
l |
K K
/ /]
cCvVvC-vV cCvC-CvV

(41) shows that according to the archiphonemic underspecification approach of Inkelas
(1994), in an input string consisting of a CVC root and a suffix, only the first CV in the
string in invariably syllabified. The syllabification of the last consonant of the root is
alternating and predictable, so it will be underspecified as a consequence of lexicon
optimization. If a vowel-initial suffix is added to the CVC- root (41a), the last consonant
of the root will be syllabified as an onset, and if a consonant-initial suffix is added (41b),
the last consonant of the root will be syllabified as a coda.

In examples of CVC CL, the segment in question is always alternating and its

syllabification is always predictable. Recall, for instance, an example of CVC CL through

[-deletion in Komi Izma (42).

(42) a. stem 1 sg. past infinitive
kil- kili ki:ni ‘to hear’
b. kil-
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Lexicon optimization predicts that since the syllabification of the final consonant
of a CVC stem is alternating and fully predictable (it will be syllabified as an onset if
followed by a vowel-initial suffix, and as a coda if followed by a consonant initial suffix),
the stem in (42a) will always be syllabified as in (42b), with the last consonant of the
stem underspecified for metrical structure. That metrical structure is crucially required to
predict the output of CL, as shown in (42c). We conclude thus that the lexicon
optimization approach does not resolve the opacity problem.

It is, of course, possible to stipulate that the input is always fully syllabified. The
idea of fully syllabified inputs is generally dispreferred, because syllabification is entirely
predictable in most cases, so it does not have to be present in the output. More seriously,
this solution makes a wrong prediction. For example, if the syllabification of a CVC root

is as in (43a), it predicts CL from resyllabification as in (43b), which never happens.

43) a. o]
/]
L
A
kil

b. G C O

/] l

pp g - 1 I *[ki:li]

A 11 /N
k k i

il i t 11

There are several possible solutions to the problem of opacity of CL within OT.
As we have seen earlier, one type of solution is to refer to segmental rather than to
prosodic identity of the material involved in CL. One such analysis is that of Sumner

(1999).
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In an analysis of CL in Tehrani Farsi®, Sumner (1999) treats CL as coalescence
rather than deletion of segments. In order to account for vowel length from CL, Sumner
proposes a constraint BIPOSITION which requires that “an output segment representing
two input segments (denoted by subscripts) must be linked to two prosodic positions”.
MAXgq is a constraint which disallows deletion of segmental material.

A sample tableau from Sumner (1999: 538) is shown in (44).

(44) Il‘l
Input: /r,0:b324/

BIPOSITION MAXgq
T/ H
—> a. T1024b3

M
l *1

b. r|02b3
1]
| *!

C. r103‘4b3

The problem with the BIPOSITION constraint is that it simply stipulates the
presence of moraic structure (and thus, the length of a consonant which is the result of
CL) in the winner candidate. The second mora of the vowel is not present in the input,
and its insertion in the output in not independently motivated. It is also problematic for
OT-internal reasons that BIPOSITION states an arbitrary correspondence relation of the
unlikes, whereby a segmental position of the input corresponds to a prosodic position (a

mora) in the output, and therefore, this constraint is basically a rule in disguise.”

* See Chapter 3 of this dissertation for an alternative analysis.

% A more general argument against treating CL as coalescence comes from typology of coalescence
processes. According to Casali (1997), hiatus resolution often results in coalescence, but it never produces
long vowels. Additionally, Casali shows that in hiatus contexts, both elision of V, and V, are possible, but
elision of V, is more common and productive than V,.
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Additionally, Sumner’s account runs into the same problem that Lee (1996) does,
but Sumner is careful enough to notice that under the constraint ranking she proposes for
Farsi, onset deletion is predicted to result in CL. A constraint IDENTWI which requires
identity of word-initial segments in the input and output appears to solve the problem
only in the case of deletion of initial onsets. To prevent CL from deletion of word-medial
onsets, Sumner has to introduce a WEIGHT-BY-POSITION constraint, which refers to
syllabification. Since the details of Sumner’s account of onset deletion are not worked
out, it is hard to assess how such a constraint would work in a model where
syllabification in not present in the input.

There are several versions of OT which are capable of solving the opacity
problem. One is to propose an intermediate state (but not an intermediate stage since
these theories are non-derivational at least in spirit) where everything is already
syllabified but the evaluation is not in force yet (e.g., Sprouse’s 1997 Enriched Inputs
theory). It is also possible to derive CL by using an OT version of intra-paradigmatic
relations, such as output-output correspondence (Benua 1995), the sympathy theory
extension to OT (McCarthy 1999, but see discussion of problems of the sympathy
account of CL by Kager 1999), or the theory of turbidity (Goldrick 2000).% In principle,
which discrete version of OT we use to account for CL is orthogonal to the purposes of
this study. All we need is a mechanism which allows us to refer to the syllabification of

the string in question.

% Zec (1998) uses the containment version of OT (Prince & Smolensky 1993, McCarthy & Prince 1993) to
account for CL of consonants on the basis of study of gemination in Pali, Japanese, and Piro. Under Zec's
analysis, an unparsed segment is capable of projecting a moraic position which can be filled by a parsed
segment, leading to CL. See Kager (1999) for arguments against mora projection.
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5.4.2. CVCV CL: an analysis

5.4.2.1. CVCYV CL as moraic preservation within a foot

We have just seen that CVCV ~ CV:C alternations cannot be accounted for as an
optimization of syllable structure. This is not surprising, since a disyllabic sequence is
crucially involved in the alternation. Another possible optimization strategy for CVCV
CL could be stated as moraic preservation within the foot (for foot-optimization see
Prince 1990, Prince & Smolensky 1993, Hayes 1995, Kager 1997, 1999 among others).
Since we account for CVC CL by invoking moraic preservation within the syllable
Max-u(o)), it might seem logical to seek an explanation for the second kind of CL by
the reference to a higher prosodic constituent — a foot. We have already seen that CL
through vowel loss is dependent on prosody and is necessarily confined to a disyllabic
unit highly reminiscent of a foot. Such a stipulation would yield a unified account of

synchronic CL as mora maintenance within a prosodic constituent, as in (45).

(45) mora
syllable — CvCCL
foot «— CVCV CL

prosodic word

Indeed, it is possible to account for vowel length alternations by invoking moraic
conservation within a foot at least in one language in our CVCV CL corpus. Recall that
in Lama, word-final schwa deletes after sonorants with lengthening of the preceding

vowel, as recapitulated in (46).

(46) Lama (Gur) (Ourso 1989, Ourso & Ulrich 1990)

/ha-ra/ ha:t ‘benefactor’
/cema-ga/ cemarg ‘pottery’
/acamkpo-ra/ acamkpo:rr  ‘bachelor’
/ni-na/ nim, ‘heads’
/wa-ng/ wam, ‘palm trees’
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We have seen that in Lama CL is phonologically conditioned, exceptionless and thus
transparent. Assuming that feet in Lama are built right-to-left, a (MAX-j1(foot)) constraint
will pick the correct output, given higher ranking of constraints on word-final schwa after
sonorants.”

However, there exists data which does not yield to a foot-based analysis. Consider

examples of vowel length alternations in Czech in (47).

(47) nom.sg. diminutive
jezer-o jezirr-k-o ‘lake’
semen-o semi:n-k-o ‘seed’
ramen-o rami:n-k-o ‘shoulder’
jablon jablu-k-a ‘apple tree’

(47) shows stems whose last vowels surface as long before a consonant-initial suffix, in
this case, the diminutive /-k/, and as short before a vowel-initial suffix. Historically, the

length arose from the deletion of the high back vowel (the back jer), as shown in (48).

(48) jeziwrko < *jeziruko
rami:nko < *raminuko

Recall that the descriptive generalization for the alternations in (47) is that the last vowel
of the stem is long if a consonant-initial suffix is added, and it is short before a vowel-
initial suffix. A class of stems which participate in similar alternations is present in

Hungarian (49).

%7 As very little data is available on vowel length alternations and footing in Lama, this analysis will remain
a sketch which I will not develop any further.
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(49) Hungarian (Kalman 1972)

tyz-ek ty:z ‘fire’
madar-ak mada:r ‘bird’
tehen-ek tehe:n ‘cow’

Examples from Czech and Hungarian given in (47) and (49) present a problem for
a foot-based account of CL. Once moraic conservation is posited to be active within a
foot, in order for the floating mora of the diminutive suffix to lengthen a vowel, the foot-
structure in Czech and Hungarian is predicted to be as in (50a). However, since both
Czech and Hungarian have initial stress and are analyzed as syllabic trochee languages
(Hayes 1995), a reasonable foot-structure (if we assume binary feet as most researchers
do) for such a language is shown in (50b). This mismatch alone presents an
insurmountable problem for extending the moraic conservation within the foot hypothesis

to either Czech or Hungarian.

(50) a. jelzir-kolfoor b. (jezir]gor-ko

ma[dar-ak] foot [mada] foot[rak] foot

Secondary stress in Czech presents further problems for a foot-based analysis. In
addition to the fixed main stress on the first syllable, Czech has alternating secondary
stress which surfaces on even syllables starting from the third syllable from the left (Héla

1962), as shown in (51).

(51) Alternating secondary stress in Czech (Bethin 1998: 176)

[filo][10gi}{tski] ‘philological’
(s w)

(s w)

(s w) (s w) (s)

c c c c c

fi lo lo fi tski
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The alternation pattern of the secondary stress also suggests that the Czech rhythmic
structure is trochaic and left-aligned (Gebauer 1894/1963, Jakobson 1923, 1926/1971),
thus rendering the moraic preservation within the foot as an untenable option in some

cases.

5.4.2.2. CVCYV CL: lexically marked alternations

Hungarian

Recall that in order to characterize vowel length alternations in Hungarian, three types of
stem-final vowels need to be distinguished. These types are non-alternating short vowels,

as in (52a), non-alternating long vowels, as in (52b), and alternating vowels, as in (52c).

(52) Hungarian

plural singular
a. ember-ek ember ‘man’
grom-ok arom ‘friend’
b. hu:s-ok hu:s ‘meat’
ha:z-ak ha:z ‘house’
o tyz-ek ty:z ‘fire’
madar-ak mada:r ‘bird’
tehen-ek tehe:n ‘cow’

When vowels do not alternate, the choice of the input forms is determined by lexicon
optimization (Prince & Smolensky 1993, Inkelas 1994, among others). Thus, non-
alternating short vowels will be monomoraic (53a), and non-alternating long vowels will

be bimoraic in the input (53b).
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(33) a 18 1 b. Lou
I | A4
ember haz

Given that alternating vowels need to be distinguished from both types of non-alternating
vowels listed in (53), they require a different representation. Alternating vowels occur
within an unpredictable subset of stems which does not possess any phonological
properties distinguishing it from non-alternating stems, so stems with alternating vowels
have to be marked in the lexicon. I propose that alternating vowels in Hungarian are

represented as in (54).

(54) W

tuz

The representation in (54) captures the generalizations about alternating stems, firstly,
that the vowel of the stem can be either long or short, and secondly, that the length of the
vowel is crucially connected with the syllabic status of the following consonant.”®

If the alternating stem is lexically marked, an OT account can be constructed for
the vowel length alternations in Hungarian. We need the constraints in (55) and (56) to

provide a working model of the alternations in question.
(55) ONSET

*sV
Syllables must have onsets

(56) IDENT-1

Correspondent segments have identical moraic associations.

The tableau in (57) illustrates a principled possibility to model Hungarian vowel

shortening in OT:

% I contend that lexically marked stems which participate in seemingly arbitrary CV:C ~ CVC alternations
are more prone to morphological leveling than non-alternating stems. The leveling can proceed in the
direction of a long or a short allomorph, as illustrated by the Hungarian example.
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(57) Vowel shortening in Hungarian

HU R DEpP IDENT- MAXx-p
| ONSET
tuz e k
a U u
AZVAN *!
tu zek

N

*!

—
[=]
N
=

e
il s

-
=
N
(¢]
=

>'¥=
>x

*1

~
=
N
(¢]
=

IDENT- punishes any deletions or insertions of segmental-to-moraic associations, ruling
out candidates (57a) and (57d), and ONSET rules out candidate (57b) which is identical to

the input.

Friulian

Friulian alternations yield to a lexical prespecification account similar to that proposed
for Hungarian. However, in Friulian the class of alternating stems is determinable
phonologically. Vowel length alternations are present only in stems which end on voiced
consonants. Hualde’s (1990) proposes that in Friulian only voiced segments in a rhyme
can bear moras. When such voiced consonants undergo word-final devoicing, the mora
delinks from a voiceless consonants and docks on the preceding vowel, causing
lengthening, as illustrated in (58). Voiceless codas do not bear moras underlyingly, word-
final devoicing is vacuous in this case, and the lengthening of the preceding vowel does

not happen.
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(58) masc fem
a. /rud/ ru:t rude ‘pure’

/ros/ ros rose ‘red’
S R L %

ru d —> rut > rut {ruit] ‘pure’
c K

|

ros [ros] ‘red’

There are several problems with Hualde’s account of synchronic CL in Friulian.
Lombardi (1991), Cho (1991), and Zec (1988, 1995) explicitly argue that voicing is not
relevant for sonority. Additionally, in a sizeable survey of weight typology of Gordon
(1999), there appears to be no examples of languages in which the moraicity of the coda
depends on its voicing. Thus, under Hualde’s account, Friulian would be the only case

where devoicing of an obstruent would result in lower sonority.

5.4.3. Comparison of proposed analysis to past approaches

In chapter 2, we have divided problems of the moraic approach in two groups:
undergenerating and overgenerating. Undergeneration in moraic theory was addressed in
chapters 3 and 4 where we have argued that the undergeneration problems do not need a
synchronic account since they belong to the realm of diachrony. In this section, we have
addressed the problems of overgeneration which the moraic approach faces. These

problems are listed in (59).

(59) Overgeneration

e adjacency problem
e directionality problem

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



208

We have accounted for the adjacency problem in the case of phonologically
conditioned CL by modeling CVC CL alternations as mora preservation within the
syllable, and CVCV CL alternations as mora preservation within the foot. This account
predicts that, in the case of synchronic alternations, the deletion of a consonant can only
cause lengthening of a tautosyllabic vowel. We have modeled the only case of CL
through vowel loss resulting in transparent phonological alternations of the CVCV ~
CV:C type (Lama) as moraic conservation within a foot. This extends the notion of
moraic conservation within a syllable to a higher prosodic constituent.

Note that the problem of adjacency does not arise for lexicalized and/or
morphologized CVC ~ CV:C alternations which are the outcome of CVCV CL. Since
these alternations crucially involve reference to allomorphy, they are constrained by
subcategorization frames required by morphological constituents, which makes the
adjacency issue vacuous.

The right-to-left directionality of CL follows naturally from the prosodic account.
In the case of CVC CL, the directionality is superfluous, since in a syllable only a moraic
coda can delete with lengthening of the vowel. Thus, the directionality does not have to
be stipulated and does not require a separate account. In the case of CVCV CL, however,
the situation is different. Since we model synchronic CVCV CL with a recoverable
trigger as moraic conservation within a foot, we predict that the deletion of any vowel
within a foot can result in lengthening of the neighboring vowel in the same foot.
However, though this is predicted synchronically, we have seen in chapter 4 that
diachronically this situation is not prone to arise: diachronic loss of the first vowel in a
CVCYV sequence does not entail a change in syllable structure, and thus the reanalysis of

vowel length is not likely to happen.
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5.5. Conclusions

In this chapter, I have argued that alternations resulting from CL through consonant loss
and vowel loss require different synchronic treatments. Consonant loss in CVC CL is
usually transparent, since it is always segmentally conditioned, assuring synchronic
recoverability of its trigger and permitting synchronic CVC CL alternations to be
modeled as moraic conservation within the syllable. By contrast, CVCV CL is rarely
segmentally conditioned. In most cases the trigger of CVCV CL is not recoverable
synchronically, and thus vowel length alternations become lexicalized or morphologized
and do not result in synchronic compensatory processes. In those few cases where the
loss of the trigger of CVCV CL is segmentally conditioned and thus synchronically
recoverable, CVCV CL alternations remain transparent and formally comparable to CVC

CL alternations.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



210

Chapter 6.

Summary and conclusions

This study shows the value in differentiating synchronic alternations from diachronic
sound changes. Though the latter often result in the former, their motivations are often
quite different. Formal analyses of one do not necessarily transfer to the other. In this
dissertation I have focused on CL of vowels, which has operated as a scund change in
many languages; in a subset of these languages the CL change is still reflected in (often
limited) synchronic alternations.

On the basis of a typological survey of 56 languages possessing CL through
consonant loss and 22 languages and dialects with CL through vowel loss, [ have shown
that phonetically, CL processes affecting vowels have a common origin: both arise
through phonologization of inherent duration of vowels. To account for the diachronic
source of CL, I developed a phonologization model based on a listener-oriented view of
sound change: intrinsic phonetic properties of the speech signal are misparsed and
reinterpreted, yielding phonologization (Ohala 1981, 1992, 1995).

The phonologization model of CL is based on the assumption that the vowel
duration is present in the string in question at all times and is reanalyzed as phonemic
length upon changes in its environment. Thus, CL as a historical process does not in fact
involve any transfer of length or weight. Rather, intrinsic phonetic vowel durations are
reinterpreted as phonologically significant upon a change in the conditioning
environment or syllable structure. In the cases of diachronic CL through consonant loss,
vowels which are phonetically longer in the environment of neighboring consonants are
realized as phonemically long with the loss of conditioning environment. In the cases of

CL through vowel loss, vowels in open syllables which are typically realized cross-
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linguistically longer than vowels in closed syllables are reinterpreted as long with the
change in syllable structure.

Synchronically, however, the manifestation of CL is not always phonetically
motivated; it is also not uniform across the two basic types of CL that I have identified. [
propose that the nature of the split is due to a difference in the relationship between
trigger and target for the two types of CL. Consonant loss in CVC CL is usually
transparent, since it is always segmentally conditioned, assuring synchronic
recoverability of its trigger and permitting synchronic CVC CL alternations to be
modeled as moraic conservation within the syllable. By contrast, CVCV CL is rarely
segmentally conditioned. In most cases the trigger of CVCV CL is not recoverable
synchronically, and thus vowel length alternations become lexicalized or morphologized
and do not result in synchronic compensatory processes. In those few cases where the
loss of the trigger of CVCV CL is segmentally conditioned and thus synchronically
recoverable, CVCV CL alternations remain transparent and formally comparable to CVC
CL alternations.

Previous approaches have offered a single analysis of CL (most influentially as
mora conservation), and have not distinguished between synchronic alternations and
diachronic sound changes, or between CL triggered by vowel loss and CL triggered by
consonant loss. The attempt to account for diachronic developments within the moraic
approach lead to wrong predictions. First, the moraic approach predicts that, since only
the deletion of a weight-bearing segment can trigger lengthening, a language has to have
an independently established weight distinction in order to have CL. We have seen,
however, that languages with no evidence for the moraic status of consonants (e.g. Piro
or Ngajan) still exhibit CL. Second, the moraic approach predicts the deletion of onsets
not to cause CL, since onsets cannot bear weight. However, there are cases of CL through

onset deletion in Samothraki Greek, Onondaga, and Romanesco Italian. Third, according
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to the moraic approach, only weight-bearing segments can be relevant in CL processes.
However, in Slavic, the nature of non-moraic intervening onset segments affects the
outcome of CL. In addition, modeling the adjacency of the trigger and the target of CL,
as well as accounting for the right-to-left directionality of the compensatory processes

discussed, presents a challenge for the moraic approach.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



213

References

Abercrombie, D. 1964. Syllable quantity and enclitics in English. In D. Abercrombie at
al., eds., In Honour of Daniel Jones, 216-222. Longmans, Green & Co., Ltd., London.

Allen, W. S. 1968. Vox Graeca. Cambridge.

Allen, W. S. 1973. Accent and Rhythm. Prosodic features of Latin and Greek: a study in
theory and reconstruction. Cambridge: The University Press.

Andersen, T. 1990. Vowel length in Western Nilotic languages. Acta Linguistica
Hafniensia 22: 5-26.

Anderson, S. & W. Browne. 1973. On keeping exchange rules in Czech. Papers in
Linguistics 6: 445-482.

Anttila, A. & Y.Y. Cho. 1998. Variation and change in Optimality Theory. Lingua 104:
31-56.

Archangeli, D. & D. Pulleyblank. 1989. Yoruba vowel harmony. Linguistic Inquiry 20:
173-217.

Bagemihl, B. 1991. Syllable structure in Bella Coola. Linguistic Inquiry 22: 589-646.

Barker, M. A. 1964. Klamath grammar. University of California Publications in
Linguistics, 32. Berkeley: University of California Press.

Barnes, J. 2001. Initial syllable prominence in Turkish. Handout from presentation at the
Trilateral Phonology Weekend. April 15, Stanford.

Barnes, J. & D. Kavitskaya. 1998. Vowel reduction in Slavic and phonetic naturalness in
phonology. Ms., UC Berkeley.

Barnes, J. & D. Kavitskaya. 2000. Compensatory Lengthening without moras: the case of
phonologization. Proceedings of Berkeley Linguistic Society Conference. February
18-21, 2000, Berkeley.

Batalova, R.M. 1982. Arealnye issledovaniia po vostochnym finno-ugorskim iazykam.
Moscow: Nauka.

Beddor, P. 1993. The perception of nasal vowels. In M.K. Huffman & R.A. Krakow

(eds.), Nasals, nasalization, and the velum, 171-196. San Diego, CA, Academic
Press.

Beli¢, A. 1910. Zametki po cakavskim govoram. Izvestiia otdeleniia russkago iazyka i
slovesnosti 14-2: 181-266.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



214

Benua, L. 1995. Identity effects in morphological truncation. In Beckman, Walsh,
Dickey, and Urbanczyk. 77-136.

Bethin, C. 1993. Neo-acute length in the North Central dialects of Late Common Slavic.
Journal of Slavic Linguistics 1: 219-250.

Bethin, C. 1998. Slavic prosody: language change and phonological theory. Cambridge
University Press.

Bichakjian, B. 1986. When do lengthened vowels become long? Evidence from Latin and
French. In Studies in Compensatory Lengthening. L. Wetzels and E. Sezer, eds. Foris
publications. Dordrecht.

Bickmore, L. S. 1995. Accounting for compensatory lengthening in the CV and moraic
frameworks. In J. Durand and F. Katamba, eds., Frontiers of Phonology, 119-148.
London: Longman.

Blevins, J. 1995. The Syllable in Phonological Theory. In J. A. Goldsmith, ed., The
Handbook of Phonological Theory, 206-244. Cambridge, MA: Basil Blackwell.

Blevins, J. 1997. Rules in Optimality Theory: two case studies. In I. Roca, ed.,
Derivations and constraints in phonology, 227-260.

Blevins, J. & A. Garrett. 1998. The origins of consonant-vowel metathesis. Language 74:
508-556.

Bloch, J. 1919. La formation de la langue Marathe. Paris: Champion.

Bonneau, J. 1988. The Status of Laryngeal Consonants in Mohawk. McGill Working
Papers in Linguistics. 5: 60-79.

Bright, W. 1957. The Karok language. University of California Press.

Broselow, E. 1995. Skeletal Positions and Moras. In J. A. Goldsmith, ed., The Handbook
of Phonological Theory, 175-205. Cambridge, MA: Basil Blackwell.

Buck, C. 1963. Comparative grammar of Greek and Latin. Chicago and London: The
University of Chicago Press.

Buckley, E. 1994. Theoretical Aspects of Kashaya Phonology and Morphology. Stanford:
CSLI Publications.

Buckley, E. 1998. Iambic lengthening and final vowels. International Journal of
American Linguistics 64: 179-223.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



215

Campbell, W. N. & S. D. Isard. 1991. Segment durations in a syllable frame. Journal of
Phonetics 19: 37-47.

Carlton, T. R. 1990. Introduction to the phonological history of the Slavic languages.
Slavica Publishers, Inc.

Casali, R. 1997. Vowel elision in hiatus contexts: Which vowel goes? Language 73: 493-
533.

Catford, J.C. 1977. Fundamental problems in phonetics. Edinburgh: University Press.

Chafe, W.L. & M.K. Foster. 1981. Prehistoric divergences and recontacts between
Cayuga, Seneca, and the other Northern Iroquoian languages. International Journal
of American Linguistics 47: 121-142.

Chatterji, S.K. 1970. The origin and development of the Bengali language. London:
George Allen & Unwin Ltd.

Chen, M. 1970. Vowel length variation as a function of the voicing of the consonant
environment. Phonetica 22: 129-159.

Cho, Y.Y. 1991. Voicing is not relevant for sonority. In Proceedings of the seventeenth
annual meeting of the Berkeley Linguistics Society, 69-80. February 15-18, 1991.
Berkeley Linguistics Society, Berkeley, CA.

Chomsky, N. & M. Halle. 1968. The sound pattern of English. Harper & Row,
Publishers. New York, Evanston, and London.

Chung, Y.H. 1989. Compensatory lengthening in Karok and CV phonology. In
Proceedings of Eastern States Conference on Linguistics (ESCOL) 6: 37-45.

Chung, R. 1996. The glottal stop at the end of a Southern Min syllable. Studies in the
Linguistic Sciences. 26:83-94.

Clements, G.N. 1986. Compensatory Lengthening and consonant gemination in Luganda.
In Studies in Compensatory Lengthening. L. Wetzels and E. Sezer, eds. Foris
publications. Dordrecht.

Clements, G.N. 1990. The role of the sonority cycle in core syllabification. In J. Kingston
and M. Beckman, eds., Papers in Laboratory Phonology I: Between the Grammar
and the Physics of Speech. Cambridge: University Press, 283-333.

Clements, G.N. & S.J. Keyser. 1983. CV phonology. The MIT Press.

Colarusso, J. 1992. A grammar of the Kabardian language. University of Calgary Press.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



216

Collinder, B. 1960. Comparative grammar of the Uralic languages. Stockholm, Almgqvist
& Wiksell.

Cook, E.-D. 1994. Against moraic licensing in Bella Coola. Linguistic Inquiry 25: 309-
326.

Crosswhite, K. 1999. Vowel reduction in Optimality Theory. Doctoral dissertation.
University of California, Los Angeles.

Darzi, A. 1991. Compensatory lengthening in Modern Colloquial Tehrani Farsi. Studies
in the Linguistic Sciences 21: 23-37.

Denning, K. 1990. The diachronic development of phonological voice quality, with
special reference to Dinka and the other Nilotic languages. Doctoral dissertation.
Stanford University.

de Chene, E. B. 1979. The historical phonology of vowel length. Doctoral dissertation,
UCLA, Los Angeles, California.

de Chene, E. B. & S. R. Anderson. 1979. Compensatory Lengthening. Language 55:505-
535.

Delattre, P. 1962. Some factors of vowel duration and their cross-linguistic validity. JASA
34:1141-1143.

Dixon, R. M. W. 1977. A Grammar of Yidiny. Cambridge: CUP.
Dixon, R. M. W. 1990. Compensating Phonological Changes: An Example from the

Northern Dialects of Dyirbal. Lingua: International Review of General Linguistics
(Lingua), Amsterdam, Netherlands: 80: 1-34.

Dougherty, B. 1993. The acoustic-phonetic correlates of Cayuga word stress.
Cambridge, MA: Harvard University dissertation.

Dressler, W. 1985. Morphophonology. Ann Arbor: Karoma Press.
Dulzon, A. P. 1964. Ocherki po grammatike ketskogo iazyka. Tomsk University, Tomsk.
Dybo, V.A. 1981. Slavjanskaja akcentologija. Moscow: Nauka.

Edwards, J. & M. Beckman. 1988. Articulatory timing and the prosodic interpretation of
syllable duration. Phonetica 45: 156-174.

Feldstein, R. 1975. The prosodic evolution of West Slavic in the context of the neo-acute
stress. Glossa 9: 63-78.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



217

Feldstein, R. 1978. On compensatory and neo-acute lengthening in the dialects of Slavic.
International Review of Slavic Linguistics 3: 355-398.

Finegan, E. 1990. English. In B. Comrie, ed., The world’s major languages, 77-109. New
York: Oxford.

Flemming, E. 1995. Auditory representations in phonology Doctoral dissertation.
University of California, Los Angeles.

Floyd, R. 1991. Effects of /?/ deletion in Wanka Quechua. Linguistic notes from La Jolla
16: 1-28.

Fowler, C. 1980. Coarticulation and theories of extrinsic timing. Journal of Phonetics 8:
113-133.

Frau, G. 1984. I dialetti del Friuli. Societa Filologica Friuliana, Udine.

Frings, T. 1916. Der rheinische Accentuierung. (Deutsche Dialektgeographie, 14).
Marburg: Elwert.

Garrett, A. & J. Blevins. To appear. Analogical morphophonology.

Garde, P. 1974. K istorii vostocnoslavianskix glasnyx srednego pod’ema. Voprosy
iazykoznaniia 3: 106-115.

Garde, P. 1976. Histoire de ['accentuation slave. 1-2. Paris: Institut d’Etudes Slaves.

Garde, P. 1985. Le mythe de 1’allongement compensatoire en ukrainien. In J.P. Hursky,
ed., Studies in Ukrainian Linguistics in Honor of George Y. Shevelov, 69-81. (The
Annals of the Unkrainian Academy of Arts and Sciences in the U.S., 39/40).

Gebauer, J. 1894/1963. Histori€ka mluvnice jazyka Ceského. Prague: Ceskoslovenska
Akademie Veéd.

Gess, R. 1998. Compensatory lengthening and structure preservation revisited.
Phonology 15: 353-366.

Giunashvili, D. 1965. Sistema fonem literaturnogo persidskogo jazyka. Trudy
Tbilisskogo Gosudarstvennogo Universiteta 116: 87-141.

Goldrick, M. 2000. Turbid output representations and the unity of opacity. Proceedings
of the North East Linguistic Society (NELS) 30: 231-246. Rutgers University.

Goldsmith, J.A. 1976. Autosegmental phonology. Doctoral dissertation, MIT. New York:
Garland Press, 1979.

Goldsmith, J.A. 1990. Autosegmental and Metrical Phonology. Oxford: Basil Blackwell.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



218

Gordon, M. 1999. Syllable Weight: Phonetics, Phonology, and Typology. Doctoral
dissertation. University of California, Los Angeles.

Greenlee, M. & J. Ohala. 1980. Phonetically motivated parallels between child
phonology and historical sound change. Language Sciences 2: 283-308.

Grimme, H. 1922. Plattdeutsche Mundarten. 2™ ed. (Sammlung G&schen, 461.) Berlin
und Leipzig: de Gruyter.

Grundt, A. W. 1976. Compensation in phonology: open syllable lengthening. Indiana
University Linguistics Club.

Haiman, J. & P. Beninca. 1992. The Rhaeto-Romance Languages. Routledge, London
and New York.

Hajek, J. 1997. Universals of Sound Change in Nasalization. Blackwell Publishers.
Hala, B. 1962. Uvedeni do fonetiky Cestiny. Praha.

Hanenberg, A. 1915. Studien zur niederrheinischen Dialektgeographie zwischen
Nymegen und Urdingen. Deutsche Dialektgeographie 6: 179-276.

Harms, R. 1968. Introduction to phonological theory. Englewood Gliffs, NJ: Prentic-
Hall.

Harris, M. & N. Vincent, eds. 1988. The Romance Languages. Oxford University Press,
New York.

Harvey, M. 1991. Glottal stop, underspecification, & syllable structures among the Top
End languages. Australian Journal of Linguistics 11: 67-105.

Havlik, A. 1889. K otédzce jerové v staré CeStine. Listy filologické 16: 45-51, 106-116,
248-258, 342-353, 436-445.

Hayes, B. 1979. The rhythmic structure of Persian verse. Edebiyat 4: 193-242.

Hayes, B. 1989. Compensatory Lengthening in Moraic Phonology. Linguistic Inquiry,
20: 253-306.

Hayes, B. 1994. Weight of CVC can be determined by context. In J. Cole and C.
Kisseberth, eds., Perspectives in Phonology, 61-79. Stanford: CSLI.

Hayes, B. 1995. Metrical Stress Theory. The University of Chicago Press.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



219

Henderson, E. 1949. A phonetic study of western Ossetic (Digoron). Bulletin of the
School of Oriental and African Studies 13: 36-79.

Herman, R. 1994. “La double vie de W” or the status of [w] in Karuk. Studies in
Linguistic Sciences 24: 233-244.

Hewitt, B.G. 1979. Abkhaz. North-Holland Publishing Company, Amsterdam.

Hoberman, R. 1996. Current issues in Semitic phonology. In J. A. Goldsmith, ed., The
Handbook of Phonological Theory, 839-847. Cambridge, MA: Basil Blackwell.

Hock, H. H. 1986. Compensatory Lengthening: in defense of the concept ‘mora’. Folia
Linguistica 20: 431-460.

Hock, H. H. 1991. Principles of Historical Linguistics. Mouton de Gruyter.

Holt, D. E. 1997. The role of the listener in the historical phonology of Spanish and
Portuguese: an optimality-theoretic account. Doctoral dissertation. Georgetown
University.

Horsford, E. N. (ed.). 1887. Zeisberger's Indian Dictionary. John Wilson & Son,
Cambridge. [Reprinted by AMS Press, New York, 1982.]

Houlihan, K. 1973. On a universal rule for syllabic segments. Minnesota Working Papers
in Linguistics and Philosophy of Language. 1: 53-61.

Hualde, José I. 1990. Compensatory Lengthening in Friulian. Probus 2: 31-46.

Hubbard, Kathleen. 1993a. Duration in Moraic Theory. Doctoral dissertation, University
of California, Berkeley.

Hubbard, Kathleen. 1993b. Mapping Phonological Structures to Phonetic Timing: Moras
and Duration in Two Bantu Languages. Proceedings of the Nineteenth Annual
Meeting of the Berkeley Linguistics Society 19: 182-92.

Hubbard, Kathleen. 1995a. Morification and Syllabification in Bantu Languages. Journal
of African Languages and Linguistics, 16: 137-55.

Hubbard, Kathleen. 1995b. ‘Prenasalized consonants’ and syllable timing: Evidence from
Runyambo and Luganda. Phonology 12: 235-256.

Hume, E., J. Muller, & A. van Engelenhoven. 1997. Non-moraic geminates in Leti.
Phonology 14: 371-402.

Hyman, L. 1985. A Theory of Phonological Weight. Dordrecht: Foris.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



220

Hyman, L. 1992. Moraic mismatches in Bantu. Phonology 9: 255-266.

Ingria, R. 1980. Compensatory lengthening as a metrical phenomenon. Linguistic
Inquiry, 11: 465-497.

Inkelas, S. 1994. The consequences of optimization for underspecification. Proceedings
of North Eastern Linguistic Society Meeting (NELS) 25: 287-302.

Inkelas, S. 2000. Phonotactic blocking through structural immunity. In B. Stiebels & D.
Wunderlich, eds. Lexicon in Focus, 7-40.

Inkelas, S. & D. Zec. 1988. Serbo-Croatian pitch accent: the interaction of tone, stress,
and intonation. Language 64: 227-248.

Inkelas, S. & C.O. Orgun. 1995. Level ordering and economy in the lexical phonology of
Turkish. Language 71: 763-793.

Isacenko, A.V. 1970. East Slavic morphophonemics and the treatment of the jers in
Russian: a revision of Havlik’s Law. International Journal of Slavic Linguistics and
Poetics 13: 73-124.

It, J. 1986. Syllable theory in prosodic phonology. Doctoral Dissertation, University of
Massachusetts, Amherst.

Ivié, P. 1958. Die serbokroatischen Dialekte, ihre Struktur und Entwicklung. Allgemeines
und die Stokavische Dialektgruppe. The Hague: Mouton.

Jakobs, H. 1995. Optimality Theory and sound change. Proceedings of North Eastern
Linguistic Society Meeting (NELS) 25.

Jakobson, R. 1929/1971. Remarques sur I’evolution phonologique de russe cornparée a
celle des autres langues slaves. Travaux du Cercle Linguistique de Prague 2. Rpt. in
Selected Writings, vol. I: Phonological Studies, 2™ exp. edn., 7-116. The Hague:
Mouton.

Jakobson, R. 1931/1971. Die Betonung and ihre Rolle in der Wort- und
Syntagmaphonologie. Travaux du Cercle Linguistique de Prague 4:164-182. Rpt. in
Selected Writings, vol. I: Phonological Studies, 2™ exp. edn., 117-136. The Hague:
Mouton.

Jakobson, R. 1963. Opyt fonologiceskogo podxoda k istoriceskim voprosam slavianskoi
akcentologii. Pozdnii period slavianskoi iazykovoi praistorii. In American
Contributions to the Fifth International Congress of Slavists, vol. I: Linguistic
Contributions, 153-178. The Hague: Mouton.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



221

Jakobson, R., ed. 1975. N. S. Trubetzkoy’s Letters and Notes. Prepared for publication by
R. Jakobson, with the assistance of H. Baran, O. Ronen, and M. Taylor. The Hague
and Paris: Mouton.

Javkin, H. 1979. Phonetic universals and phonological change. Report of the Phonology
Laboratory 4. Berkeley.

Jeffers, R. & 1. Lehiste. 1979. Principles and methods for historical linguistics. The MIT
Press.

Kager, R. 1997. Rhythmic vowel deletion in Optimality Theory. In L. Roca, ed.,
Derivations and constraints in phonology, 463-499.

Kager, R. 1999. Optimality Theory. Cambridge University Press.

Kalman, B. 1972. Hungarian historical phonology. In L. Benkd and S. Imre, eds., The
Hungarian language, 49-83. The Hague: Mouton.

Kang, S.K. 1991. Compensatory lengthening in Korean revisited. ESCOL, 186-197.

Kavitskaya, D. 1999. Voicing assimilation and the schizophrenic behavior of /v/ in
Russian. Annual Workshop on Formal Approaches to Slavic Linguistics: The Seattle
Meeting, 1998, 225-244. Ann Arbor: Michigan Slavic Publications.

Kavitskaya, D. 2000. Compensatory lengthening through onset loss. The Annual Meeting
of the Linguistic Society of America, Chicago, January 6-9, 2000.

Kavitskaya, D. 2000. CVC compensatory lengthening: segmental conditioning. Presented
at the 1" North American Phonology Conference in Montreal, Canada. April 28-30,
2000.

Kavitskaya, D. 2001. Are glottal stops really stops? The evidence from compensatory
lengthening. The Annual Meeting of the Linguistic Society of America, Georgetown,
January 4-7, 2001.

Keating, P. 1988. Underspecification in phonetics. Phonology 5: 275-292.

Kim, M. 1993. On lengthening in the open syllables of Middle English. Lingua 91: 261-
2717.

Kiparsky, P. 1967. A phonological rule of Greek. Glotta 44: 109-134.
Kiparsky, P. 1968. Sonorant clusters in Greek. Language 43: 619-635.

Kiparsky, P. 1971. Historical linguistics. In W.O. Dingwall, ed., A Survey of Linguistic
Science, pp. 576-642. College Park: University of Maryland Linguistic Program.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



222

Kiparsky, P. 1973. The inflectional accent in Indo-European. Language 45: 794-849.

Kiparsky, P. 1982. From cyclic phonology to lexical phonology. In H. van der Hulst & N.
Smith, eds., The Structure of Phonological Representations, vol. 1, 131-175.
Dordrecht: Foris.

Kiparsky, P. 1993. Blocking in non-derived environments. In S. Hargus & E. Kaisse,
eds., Studies in Lexical Phonology. San Diego: Academic Press.

Kiparsky, P. 1996. The phonological basis of sound change. In J. A. Goldsmith, ed., The
Handbook of Phonological Theory, 640-670. Cambridge, MA: Basil Blackwell.

Kirchner, R. 1996. Synchronic chain shifts in Optimality Theory. Linguistic Inquiry 27:
341-350.

Klatt, D. H. 1975. Vowel lengthening is syntactically determined in connected discourse.
Journal of Phonetics 3: 129-140.

Kluender, K. R., R. L. Diehl & B. A. Wright. 1988. Vowel-Length Differences before
Voiced and Voiceless Consonants: An Auditory Explanation. Journal of Phonetics
16: 153-169.

Kornfilt, J. 1997. Turkish. Routledge, London and New York.
Kortland, F.H.H. 1975. Slavic accentuation. The Peter de Ridder Press.

Kurylowicz, J. 1931. Le probléme des intonations balto-slaves. Rocznik Slawistyczny 10:
1-80.

Kurylowicz, J. 1958. L’accentuation des langues indo-européennes, 2™ edn. Wroclaw:
Ossolineum.

Kurylowicz, J. 1960. L’ intonation “néodouce’ et I’accentuation en slovéne. International
Jjournal of Slavic linguistics and poetics. 3: 79-88.

Ladefoged, P. & I. Maddieson. 1996. The sounds of the world’s languages. Blackwell
Publishers.

Lahiri, A. & B.E. Dresher. 1999. Open syllable lengthening in West Germanic. Language
75: 678-719.

Lamprecht, A. 1987. Praslovanstina. Univerzita J.E. Purkyné v Bmé.

Langdon, M. 1970. A grammar of Dieguerio: The Mesa Grande dialect. Berkeley:
University of California Press.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



223

Langston, Keith. 1998. Compensatory lengthening in Ukrainian revisited. International
Journal of Slavic Linguistics and Poetics XLII 107-120.

Lass, R. 1985. Minkova noch einmal: MEOSL and the resolved foot. Folia Linguistica
Historica 4: 245-265.

Lazard, G. 1992. A grammar of Contemporary Persian. Costa Mesa, California and New
York: Mazda Publishers.

Lee, B.-G. 1996. The emergence of the faithful. MS, Seoul National University/
University of Massachusetts, Amherst. ROA-166-1296, Rutgers Optimality
Archive, http://ruccs.rutgers/edu/roa.html.

Leer, J. 1979. Proto-Athapaskan verb stem variation. Alaska Native Center Research
Papers 1:1-100.

Lehiste, I. 1970. Suprasegmentals. Cambridge, MA: MIT Press.

Lehiste, I. 1972. The role of temporal factors in the establishment of linguistic units and
boundaries. Phonologica, 115-122.

Lejeune, M. 1987. Phonétique historique du Mycénien et du Grec Ancien. Paris: Editions
Klincksieck.

Leslau, W. 1992. Outline of Gurage phonology. In W. Leslau, ed., Gurage studies:
collected articles, 1-116. Wiesbaden: Otto Harrassowitz.

Levin, J. 1985. A Metrical Theory of Syllabicity, Doctoral dissertation, MIT.
Liberman, M. 1975. The intonational system of English. Doctoral dissertation, MIT.

Liberman, M. & A. Prince. 1977. On stress and linguistic rhythm. Linguistic Inquiry 8:
249-336.

Lin, Y.-H. 1997. Syllabic and moraic structures in Piro. Phonology 14: 403.-436

Lindblom, B, J. Lubker, T. Gay, B. Lyberg, P. Branderud, & K. Holmgren. 1987. The
concept of target and speech timing. In Robert Channon and Linda Shockey (eds.), In
Honor of lise Lehiste. Dordrecht: Foris.

Lisker, L. 1972. On time and timing in speech. In T. Sebeok (ed.), Current Trends in
Linguistics XII. The Hague: Mouton.

Lloret, M.-R. 1995. The representation of glottals in Oromo. Phonology 12:257-280.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


http://ruccs.rutgers/edu/roa.html

224

Lombardi, L. 1991. Laryngeal features and laryngeal neutralization. Doctoral
dissertation, University of Massachusetts, Amherst.

Loporcaro, M. 1991. Compensatory lengthening in Romanesco. In P. M. Bertinetto, M.
Kenstowicz, and M. Loporcaro, eds., Certamen Phonologicum II: Papers from the
1990 Cortona Phonology Meeting, 278-307. Torino: Rosenberg & Sellier.

Lotz, J. 1988. Das Ungarische Sprachsystem. Eurolingua. Bloomington, Indiana.

Lowenstamm, J. & J. Kaye. 1986. Compensatory Lengthening in Tiberian Hebrew. In L.
Wetzels and E. Sezer, eds, Studies in Compensatory Lengthening. Dordrecht: Foris.

Macaulay, M. & J.C. Salmons. 1995. The phonology of glottalization in Mixtec. JJAL
61: 38-61.

Maddieson, I. 1985. Phonetic Cues to Syllabification. In V. Fromkin, ed., Phonetic
Linguistics: Essays in Honor of Peter Ladefoged, 203-221. Orlando: Academic Press,
Inc.

Maddieson, I. 1993. Splitting the Mora. UCLA Working Papers in Phonetics 83: 9-18.
Los Angeles, CA.

Mathiassen, T. 1996. A short grammar of Lithuanian. Slavica Publishers, Inc.
Mathiassen, T. 1997. A short grammar of Latvian. Slavica Publishers, Inc.
Matteson, E. 1965. The Piro (Arawakan) Language. University of California Press.

Matthews, W.K. 1956. The systematization of Persian phonemes. Le Maitre Phonétique,
Série 3, 34: 2-6.

McCarthy, J. 1979. Formal problems in Semitic phonology and morphology. Doctoral
dissertation, MIT. Garland Press, New York, 1985.

McCarthy, J. 1981. A prosodic theory of nonconcatenative morphology. Linguistic
Inquiry 12: 373-418.

McCarthy, J. 1986.0CP effects: gemination and antigemination. Linguistic Inquiry 17:
207-263.

McCarthy, J. 1994. The phonetics and phonology of Semitic pharyngeals. In Patricia A.
Keating, ed., Papers in laboratory phonology III: Phonological structure and
phonetic form. Cambridge: University Press, 191-233.

McCarthy, J. 1999. Sympathy and phonological opacity. Phonology 16: 331-399.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



225

McCarthy, J. & A. Prince. 1986. Prosodic morphology. Ms., University of Massachusetts,
Amberst and Brandeis University. [An edited version in J. Goldsmith, ed., 1999.
Phonological Theory: the Essential Readings. Blackwell Publishers.]

McCarthy, J. & A. Prince. 1993. Prosodic morphology I: constraint interaction and
satisfaction. Ms., University of Massachusetts, Amherst and Rutgers University. [To
appear as Technical report no. 3, Rutgers University Center for Cognitive Science.
Cambridge, Mass.: MIT Press.]

McCarthy, J. & A. Prince. 1994. The emergence of the unmarked: optimality in prosidic
morphology. In M. Gonzalez, ed., Proceedings of the North East Linguistic Society
24: 333-379.

McCarthy, J. & A. Prince. 1995. Prosodic morphology. In J. A. Goldsmith, ed., The
Handbook of Phonological Theory, 318-366. Cambridge, MA: Basil Blackwell.

McCawley, J. 1968. The Phonological Component of a Grammar of Japanese. The
Hague: Mouton.

McLendon, S. 1975. A grammar of Eastern Pomo. Berkeley: University of California
Press.

McRobbie, Z.M. 1990. An acoustic analysis of duration in Skolt Sdami «isyllabics.
Doctoral dissertation. The University of Manitoba.

Michelson, K. 1986. Ghost R’s in Onondaga: an autosegmental analysis of *R-stems. In
L. Wetzels and E. Sezer, eds., Studies in Compensatory Lengthening. Dordrecht:
Foris.

Michelson, K. 1988. A comparative study of Lake-Iroquoian accent. Kluwer Academic
Publishers, Netherlands.

Minkova, D. 1982. The environment for Open Syllable Lengthening in Middle English.
Folia Linguistica Historica, 3: 29-58.

Miranda, R. 1984. Temporal compensation and phonetic change: the case of
compensatory lengthening in Hindi. Papers from the Minnesota Regional Conference
on Language and Lingistics, 91-104.

Mitleb, Fares M. 1984. Voicing Effect on Vowel Duration Is Not an Absolute Universal.
Journal of Phonetics, 12: 23-27.

Moretti, A. 1985. La grafia della lingua friuliana. Ribis, Udine.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



226

Morin, Y.C. 1992. Phonological interpretations of historical lengthening. In W. U.
Dressler, M. Prinzhorn and J. Rennison, eds., Proceedings of the 7th International
Phonology Meeting, 135-155.

Mojumder, A. 1972. Bengali language: historical grammar. Calcutta, Firma K. L.
Mukhopadhyay.

Nash, J. A. 1992. Aspects of Ruwund grammar. Doctoral Dissertation, University of
Illinois at Urbana-Champaign.

Neuse, H. 1915. Studien zur niederrheinischen Dialektgeographie in den Kreisen Rees,
Dinslaken, Hamborn, Miilheim, Duisburg. Deutsche Dialektgeographie 6: 81-176.

Newton, B. 1972. The generative interpretation of dialect. Cambridge: University Press.

Ni Chiosdin, M. 1990. Syllabification, Compensatory Lengthening and Epenthesis in
Irish. University of Massachusetts Occasional Papers in Linguistics, 14: 67-90.

Nicklas, T. 1975. Choctaw morphophonemics. In J. Crawford, ed., Studies in
Southeastern Indian Languages, 237-250. Athens GA: University of Georgia Press.

Nicoli, F. 1983. Grammatica Milanese. Bramante Editrice.
Noss, R. B. 1964. Thai reference grammar. Foreign Service Institute, Washington, D.C.
O Siadhail, M. 1989. Modern Irish. Cambridge University Press.

Ohala, J. 1975. The temporal regulation of speech. In G. Fant and M. A .A. Tatham, eds.,
Auditory analysis and perception of speech, 341-353. London: Academic Press.

Ohala, J. 1981. The listener as a source of sound change. Chicago Linguistic Society 17:
178-203.

Ohala, J. 1992. What’s cognitive, what’s not, in sound change. In Giinter Kellermann &
Michael D. Morrissey (eds.), Diachrony within synchrony: Language history and
cognition, 309-355. Frankfurt: Peter Lang Verlag.

Ohala, J. 1995. Phonetic explanations for sound patterns: implications for grammars of
competence. K. Elenius & P. Branderud (eds.), Proceedings of 13th International
Congress of Phonetic Sciences (ICPhS), Stockholm, 13-19 August 1995. 2: 52-59.

Ohala, J. & G. Busa. 1995. Nasal loss before voiceless fricatives: a perceptually-based
sound change. Rivista di Linguistica, 7: 125-144.

Ohala, J. & B. Lyberg. 1976. Comments on ‘Temporal interaction within a phrase and
sentence context.” Journal of the Acoustic Society of America 59: 990-992.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



227

Ohala, J. & M. Ohala. 1993. The phonetics of nasal phonology: theorems and data. In
M.K. Huffman & R.A. Krakow (eds.), Nasals, nasalization, and the velum, 225-249.
San Diego, CA, Academic Press.

Ohala, M. & J. Ohala. 1991. Nasal epenthesis in Hindi. Phonetica 48: 207-220.

Ourso, M.A. 1989. Lama phonology and morphology. Doctoral dissertation. University
of Illinois at Urbana-Champaign.

Ourso, M. A. & C. H. Ulrich. 1990. Sonorant strengthening in Lama. Studies in
Linguistic Sciences 20: 135-150.

Parker, S. 1994. Laryngeal codas in Chamicuro. I[JAL 60: 261-271.

Peterson, G. & I. Lehiste. 1960. Duration of syllable nuclei in English. Journal of the
Acoustical Society of America 32: 693-703.

Pierrehumbert, J. & D. Talkin. 1992. Lenition of /h/ and glottal stop. In Gerard J.
Docherty and D. Robert Ladd, eds., Gesture, Segment, Prosody. Papers in laboratory
phonology v. 2. Cambridge University Press.

Pischel, R. 1965. Comparative grammar of the Prakrit languages. Delhi: Motilal
banarsidass.

Podi, N. 1987. Phonématique et systeme tonal du baasaal: une approche descriptive.
Mémoire de maitrise, Paris III.

Pope, Mildred K. 1952. From Latin to Modern French with Especial Consideration of
Anglo-Norman. Manchester: The University Press.

Port, Robert F. 1981. Linguistic timing factors in combination. Journal of the Acoustical
Society of America 69: 262-272.

Port, R., S. Al-Ani & S. Maeda. 1980. Temporal Compensation and Universal Phonetics.
Phonetica 37: 235-252.

Poser, W. 1986. Japanese evidence bearing on the Compensatory Lengthening
controversy. In L. Wetzels and E. Sezer, eds. Studies in Compensatory Lengthening.
Dordrecht: Foris.

Poser, William J. 1988. Glide Formation and Compensatory Lengthening in Japanese.
Linguistic Inquiry 19: 494-503.

Prieto, P. 1992. Compensatory lengthening by vowel and consonant loss in early Friulian.
Catalan Working Papers in Linguistics, 205-244.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



228

Prince, A. 1975. The phonology and morphology of Tiberian Hebrew. Doctoral
dissertation, MIT.

Prince, A. 1980. A metrical theory for Estonian quantity. Linguistic Inquiry 11: 511-562.

Prince, A. 1984. Phonology with tiers. In Mark Aronoff & Richard T. Oehrle, eds.,
Language. Sound. Structure. Cambridge, Massachusetts: The MIT Press, 234-244.

Prince, A. 1990. Quantitative consequences of rhythmic organization. In M. Ziolkowski,
M. Noske, & K. Deaton, eds., Parasession on the syllable in Phonetics and
Phonology, 355-398. Chicago: CLS.

Prince, A. & P. Smolensky. 1993. Optimality Theory: constraint interaction in generative
grammar. Ms., Rutgers University, New Brunswick and University of Colorado,
Boulder. [To appear as Technical report no. 2, Rutgers University Center for
Cognitive Science. Cambridge, Mass., MIT Press.]

Prokosch, E. 1939. A comparative Germanic grammar. Baltimore, Linguistic Society of
America.

Pullum, G. K. & W. A. Ladusaw. 1996. Phonetic symbol guide. Chicago and London:
The University of Chicago Press.

Ramstedt, G.J. 1939. A Korean Grammar. Helsinki.

Rehg, K. Ponapean Reference Grammar. The University Press of Hawaii, Honolulu.
Repetti, L. 1992. Vowel length in Northern Italian dialects. Probus 4: 155-182.
Repetti, L. 1994. Degenerate syllable in Friulian. Linguistic Inquiry, 25: 186-193.

Rialland, A. 1993. L’ allongement compensatoire: nature et modeles. In B. Laks and A.
Rialland (eds.), Architecture des représentations phonologiques. CNRS Editions,
Paris.

Rietveld, A. C. H. and U. H. Frauenfelder. 1987. The Effect of Syllable Structure on
Vowel
Duration. In Proceedings of the Eleventh International Congress of Phonetic
Sciences, pp. 28-31. Tallinn: Academy of Sciences of the Estonian SSR.

Ringaard, K. 1982. On the problem of merger. Papers from the Third International
Congress on Historical Linguistics. Ed. J.P. Maher at al., 387-395. Amsterdam
Studies in the Theory and History of Linguistic Science, IV: Current Issues in
Linguistic Theory 13.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



229

Robins, R. H. 1958. The Yurok language: grammar, texts, lexicon. Berkeley: University
of California Press.

Rubach, J. 1986. Abstract vowels in three dimensional phonology: The yers. The
Linguistic Review 5: 247-280.

Rubongoya, L.T. 1999. A Modern Runyoro-Rutooro Grammar. Rudiger Koppe Verlag,
Koln.

Samareh, Y. 1977. The arrangement of segmental phonemes in Farsi. Tehran: Tehran
University Press.

Sanga, G. 1988. La lunghezza vocalica nel milanese e la coscienza fonologica dei
parlanti. Romance Philology 41: 290-297.

Sauvageot, A. 1971. L’édification de la langue hongroise. Klincksieck, Paris.

Sterba, L.V. 1912. Russkie glasnye v kalestvennom i koliestvennom otnosenii. St.
Petersburg: Jurii N. Erlix.

Schmidt, Deborah. 1992. Compensatory lengthening in a segmental moraic theory of
representation. Linguistics 30: 513-534.

(Schuster-)gewc, Hinc. 1968. Gramatika hornjoserbskeje réce. Ludowe nakladnistwo
Domowina, BudySin.

Sezer, Engin. 1981. The k/@ alternation in Turkish. In G. N. Clements, ed., Harvard
Studies in Phonology, 354-382. Bloomington: Indiana University Linguistics Club.

Sezer, E. 1986. An autosegmental analysis of Compensatory Lengthening in Turkish. In
L. Wetzels and E. Sezer, eds., Studies in Compensatory Lengthening. Dordrecht:
Foris.

Shea, John Gilmary. 1860. A French-Onondaga dictionary, from a manuscript of the
seventeenth century. Cramoisy Press, New York. Rpt. by AMS Press, New York,
1970.

Sherer, T. 1993. English Compensatory Lengthening. University of Massachusetts
Occasional Papers in Linguistics, 16: 275-292.

Sherer, T. 1994. Prosodic phonotactics. Doctoral dissertation. GLSA.

Shevelov, G. 1965. A prehistory of Slavic: The historical phonology of Common Slavic.
New York.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



230

Shevelov, G. 1985. A remark on extra-systemic vowel lengthening in Slavic: the cases of
Ukrainian and Macedonian. International Journal of Slavic Linguistics and Poetics
31/32: 385-398.

Sihler, A. 1995. New comparative grammar of Greek and Latin. Oxford University Press.

Spencer, A. 1991. Morphological Theory. Oxford: Basil Blackwell.

Sprouse, R. 1997. A case for enriched inputs. ROA-193-0597, Rutgers Optimality
Archive, http://ruccs.rutgers/edu/roa.htmi.

Stang, C. 1957. Slavonic accentuation. Oslo: Det Norske Videnskaps-Akademie.

Stang, S.S. 1966. Vergleichende Grammatik der baltischen Sprachen.
Universitetsforlaget, Olso/Bergen/Tromsa.

Stankiewicz, E. 1993. The accentual patterns of the Slavic languages. Stanford
University Press, Stanford, California.

Steriade, D. 1982. Greek prosodies and the nature of syllabification. Doctoral
dissertation, MIT.

Steriade, D. 1990. Gestures and autosegments: Comments on Browman and Goldstein’s
paper, In J. Kingston and M. Beckman, eds., Papers in Laboratory Phonology.
Cambridge: Cambridge University Press.

Stockman, G. & H. Wagner. 1965. Contributions to a study of Tyrone Irish. Lochlann 3:
43-236.

Sumner, M. 1999. Compensatory lengthening as coalescence: analysis and implications.
In S. Bird, A. Carnie, J. Haugen, P. Norquest, eds., WCCFL 18 Proceedings, 532-
544.

Swadesh, M. 1946. Chitimacha. In C. Osgood, ed., Linguistic Structures of Native
America, 312-336. New York: Viking Fund Publications in Anthropology.

Tauli, V. 1954. The origin of the quantitative system in Estonian. Journal de la Société
Rinno-Ougrienne 57: 1-19.

Thurgood, Graham. 1999. From ancient Cham to modern dialects : two thousand years
of language contact and change. Honolulu : University of Hawaii Press.

Timberlake, A. 1983a. Compensatory lengthening in Slavic, 1: Conditions and dialect
geography. In D. Worth and V. Markov, eds., From Los Angeles to Kiev, Slavica,
Columbus, Ohio.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


http://ruccs.rutgers/edu/roa.html

231

Timberlake, A. 1983b. Compensatory lengthening in Slavic, 2: Phonetic reconstruction.
In M. Flier, ed., American contributions to the ninth international congress of
slavists. Slavica, Columbus, Ohio.

Timberlake, A. 1988. The fall of jers in West Slavic (Kashubian and Upper Sorbian). In
Die Welt der Slaven. Verlag Otto Sagner, Miinchen.

Timberlake, A. 1993. Isochrony in Late Common Slavic. In R. Maguire and A.
Timberlake, eds., American Contributions to the Eleventh International Congress of

Slavists, Bratislava, August-September 1993. Literature. Linguistics. Poetics, 425-
439. Columbus, OH: Slavica.

Topoliniska, Z. 1974. A Historical Phonology of the Kashubian dialects. The Hague:
Mouton.

Tranel, B. 1991. CVC light syllables, geminates and moraic theory. Phonology 8: 291-
302.

Trask, R.L. 1996. A dictionary of Phonetics and Phonology. Routledge.

Trubetzkoy, N.S. 1939. Grundziige der Phonologie. Gottingen: Vandenhoeck &
Ruprecht. [English translation by C.A.M. Baltaxe, University of California Press,
1969. Principles of phonology.].

Ugozzoni, A. 1971. Quantita fonetica e quantita fonematica nell’area dialettale
frignanese. L ltalia dialettale 34: 115-136.

Ugozzoni, A. 1975. Appunti sulla evoluzione del sistema vocalico di un dialetto
frignanese. L'Italia dialettale 38: 47-76.

Ulrich, C.H. 1993. The glottal stop in Western Muskogean. IJAL 59: 430-441.
Ungnad, Arthur. 1992. Akkadian grammar. Atlanta: Scholars Press.

van Eijk, J. 1997. The Lillooet Language: Phonology, Morphology, Syntax. Vancouver:
UBC Press.

Vanelli, L. 1979. L’allungamento delle vocali in Friuliano. Ce Fastu? 55: 66-77.

Vennemann, T. 1988. Preference Laws for Syllable Structure and the Explanation of
Sound Change. Mouton de Gruyter.

Vincent, N. 1978. A note on natural classes and the Wichita consonant system. IJAL
44: 230-232.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



232

Viredaz, R. 1983. La graphie des groupes de consonnes en Mycénien et en Cypriote.
Minos, 18: 125-207.

Wackernagel, J. 1957. Altindische Grammatik. Gottingen: Vandenhoeck & Ruprecht.

Weber, D. J. 1989. A Grammar of Huallaga (Hudnuco) Quechua. University of
California Press.

Wetzels, L. 1986. Phonological timing in Ancient Greek. In L. Wetzels and E. Sezer,
eds., Studies in Compensatory Lengthening. Dordrecht: Foris.

Whalen, D. & P. Beddor. 1989. Connections between nasality and vowel duration and
height: elucidation of the Eastern Algonquian intrusive nasal. Language 65: 457-486.

Whitney, W. D. 1886. A Sanskrit grammar. 3rd edition. Leipzig: Breitkopf & Hirtel.
Williams, E. 1976. Underlying tone in Margi and Igbo. Linguistic Inquiry 7: 463-484.
Windfuhr, G. 1979. Persian grammar. The Hague: Mouton Publishers.

Woodbury, Hanni. 1981. The loss of a phoneme. International Journal of American
Linguistics 47: 103-120.

Zaitseva, M. L. 1981. Grammatika vepsskogo iazyka: fonetika i morfologiia. Leningrad:
Nauka.

Zec, D. 1988. Sonority constraints on prosodic structure. Doctoral dissertation, Stanford
University.

Zec, D. 1995. Sonority constraints on syllable structure. Phonology 12: 85-129.

Zec, D. 1998. Coda constraints and conditions on moraic projection. Working Papers of
the Cornell Phonetics Laboratory 12: 255-303.

Zec, Draga. 1999. Footed tones and tonal feet: rhythmic constituency in a pitch-accent
language. Phonology 16: 225-264.

Zoll, C. 1994. Ghost segments and optimality. The Proceedings of the Twelfth West
Coast Conference on Formal Linguistics, 183-199. Stanford, CA.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



233

Appendix 1.

Languages with CVC CL
Language | Language Segments Comments | References
family whose loss causes CL
glide |lig |nas |fric |stop
Abkhaz North-West o w 3j -> i Hewitt 1979
Caucasian
aw -> u:
but not /a/
a->o0:/_w
a->e:/j
Akkadian Semitic jow 2 Ungnad 1992
Ambialet IE; Romance s Morin 1992
Occitan
Bella Coola Salish ? CVC > Bagemihl 1991,
1. CvV:-C Cook 1994
2. cvC’?
Bengali IE; Indic gemi gemi Chatterji 1970,
nates nates Mojumder 1972
Cayuga Iroquoian T Michelson 1988
CiBemba® Bantu n prenasaliz- Hyman 1992
ation
Chitimacha Gulf h Swadesh 1946
Choktaw Muskogean ? Ulrich 1993
Diegueiio Hokan ? Langdon 1970
English IE; Germanic 1 Finegan 1990
(dialectal)
Farsi IE h ? Darzi 1991,
(Tehrani) Lazard 1992
French IE; Romance 1 nasal |s>h Bichakjian
s 1986,
Pope 1952
Friulian IE; Romance [j, w Prieto 1992
Greek IE jow n s>h Allen 1968,
1973, Buck
1963, Lejeune
1987,
Sihler. 1995,
Steriade 1982,
Hock 1986,
Viredaz 1983,
Wetzels 1986

? Most, if not all, Bantu languages exhibit this pattern. Here, I list just the most discussed ones.
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Language | Language Segments Comments | References
family whose loss causes CL
glide |lig |nas |fric |stop
Greek [E r onset Newton 1972
(Samothraki) deletion
Gurage Afro-Asiatic ILr phary Leslau 1992
ngeal
s
Hebrew Semitic morphologic- | Lowenstamm &
(Tiberian) al (templatic) | Kaye 1986
alternations
[rish [E; Germanic h O Siadhail
1989, Ni
Chiosdin 1990
Irish [E; Germanic vls onsct Hock 1986,
(Tyrone) fric > deletion; a Morin 1992
h stage of
“segmental
reduction”
(Hock 1986)
[talian IE;: Romance | onset Loporcaro 1991
(Romanesco) deletion;
morpholog-
ical
Kabardian Northwest jyw h Colarusso 1992
Caucasian
Kasem Voltaic r Rialland 1993
Ket [solate 2 Dulzon 1964
language of
Siberia
(Paleo-
siberian)
Klamath Penutian ? Barker 1964
Komi [Zma Uralic l de Chene &
Anderson 1979,
Collinder 1960,
Harms 1968
Latin IE n s>h Bichakjian
1986,
Buck 1963,
Pope 1952,
Sihler 1995
Latvian [E; Baltic nasal Mathiassen
s 1997
Leti Austronesian ? Hume, Muller
& van
Engelenhoven
1997
Lillooet Salish jw ¢ew synchronic van Eijk 1997
variation
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Language | Language Segments Comments | References
family whose loss causes CL
glide (liq |nas |fric |stop
Lithuanian IE; Baltic nasal Mathiassen
S 1996
LuGanda Bantu n prenasaliz- Clements 1986,
ation Hubbard
1993a,b,
1995a,b,
Hyman 1992,
Maddieson
1993
Mohawk Iroquoian w h ? *Vwy > V:y |Bonneau 1988,
Michelson 1988
Ngajan (Dyirbal) | Australian i l,r Dixon 1990
Old English [E; Germanic nasal Prokosch 1939
S
Old Frisian nasal Hock 1986
S
OId Irish IE; Germanic n Prokosch 1939
Old Norse [E: Germanic n Prokosch 1939
Old Saxon IE: Germanic nasal Prokosch 1939
S
Oneida Iroquoian h Michelson 1988
Onondaga Iroquoian r Michelson
1986, 1988
Oromo Cushitic d Lloret 1988,
Sprouse 1997
Pali (Prakrit) IE; Indic gemi gemi Hock 1986,
nates nates Pischel 1965
Pomo. Eastern Hokan n McLendon
1975
Pomo, Kashaya | Hokan | n Buckley 1994
Quechua, Quechuan q>x Weber 1989
Huallaga
Runyambo Bantu n prenasaliz- Hubbard 1995b
ation
Ruwund Bantu n prenasaliz- Nash 1992
ation; also
vowels
lengthens
before
geminate
nasals
Sanskrit IE; Indic r s.h Whitney 1886
(Classical)
Sanskrit (Vedic) | IE; Indic s>h Wackernagel
1957
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Language | Language Segments Comments | References
family whose loss causes CL
glide |liq |nas |fric |stop
Spanish [E; Romance s>h no prior Hock
(Andalusian) length 1986:453n2
contrast
Sukuma Bantu n prenasaliz- Maddieson
ation 1993
Turkish Turkic jow h g>y Kornfilt 1997,
Sezer 1986
Veps (South) Uralic | Zaitseva 1981
Wanka Quechua | Quechuan ? Floyd 1991
West Saxon IE; Germanic g>y Prokosch 1939
Yurok Algic h Robins 1958

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




237

Appendix 2.
Languages with CVCV CL
Language | Language | Intervening | Synchronic | Comments | References
Family Segments Alternations
Yes/No
Rhenish IE; any no Hanenberg
*‘Schirfungs- | Germanic 1915, Neuse
gebiet’ 1915, Frings
1916, Hock
1986
Dithmarsche | IE; any no Grimme 1922,
n/ Germanic Hock 1986
Stavenhagen
Jutland IE; any no Ringaard 1982,
Danish Germanic Hock 1986
Old French [E. none no trigger: post- | Morin 1994
Romance tonic schwa
target:
stressed /ei/
Friulian IE; voiced stops. yes target: Repetti 1992,
Romance liquids stressed 1994, Prieto
vowels 1992, Hualde
1990
Milanese IE; yes Repetti 1992,
Romance Sanga 1988
Polish [E: West'™ no (Old Polish triggered by | Timberlake
Slavic only) loss of jers 1983a,b
Czech IE; West yes triggered by Timberlake
Slavic loss of jers 1983a,b
Upper IE; West yes triggered by Timberlake
Sorbian Slavic loss of jers 1983a,b
Ukrainian [E; East no triggered by Timberlake
Slavic loss of jers 1983a.b
North [E: South yes triggered by Timberlake
Cakavian Slavic loss of jers 1983a.,b
South IE; South yes triggered by Timberlake
Cakavian Slavic loss of jers 1983a,b
Posavian [E; South yes triggered by Timberlake
Slavic loss of jers 1983a,b
Estonian Finno-Ugric no Tauli 1954
Hungarian Finno-Ugric yes trigger: short | Benko & Imre
high vowels 1972

'™ On the conditions on CL in Slavic see Table 1 in chapter 4.
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Language | Language | Intervening | Synchronic | Comments | References
Family Segments Alternations
Yes/No
Sdmi Finno-Ugric no phonetic McRobbie 1990
effects?
Lama Gur sonorants yes trigger: word- | Ourso 1989,
final schwa Ourso & Ulrich
1990
Korean yes target: inter- Kang 1991
sonorant /i/
Runyoro- Bantu yes one Rubongoya
Rutooro morpheme 1999
only
Baasaar Voltaic any yes Podi 1987,
Rialland 1993
Dinka Nilotic any yes (vowel Andersen 1990

length only)
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