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Abstract

In this thesis, a theory of Parametric Phonology, as
developed for example by Kaye and Lowenstamm (1984),
Lowenstamm and Kaye (1985) and Piggott and Singh (1985), is
assumed. A particular setting for three different parameters
is proposed in languages which have a process of tompensatory
lengthening in their grammar. The setting of the first
parameter defines a language as being quantity sensitive; the
setting of the second parameter determines a Branching nucleus
as a heavy syllable. As for the last parameter setting, it is
characterized by the presence of a constraint on-r §§llab&e
structures which syllabifies a sonorant into a nucleus, 7 if
possible. It is argued that only segments which are found in
the nucleus can trigger compensatory lengthening following
their deletion. In the course of +this thesis, it is aréued
that a principled and restricted theory of syllabification is
needed to differentiate other "lengthening} processes from the
process of compensatory lengthening under study in this
thesis. Furthermore, within this framework, cdmpensatory
lengthening can be seen to follow from grgp;rties Jof
representation and principles and parameters of Universal

Grammar.




Résumé

'

Dans ce mémoire, une théorie dg la phonologie
paramétrique, telle que développde entre autreé par Kaye et
Lowenstamm (1984), Lowenstamm et Kaye (1985) et Piggott et
,Singh (%985), est présumée. Une mise en position particuli&re
pour trois parametres différents est proposée pour les langues
qui posséde/ un processus d’allongement compensatéire. La
position du premier paramétre définie une langue comme étant
sensible a la quantité de la syllable; la position du deuxiéme
paramétre détermine qu’un noyau branchant est considéré comme
étant lourd. Quant a la position du dernier paramétre, elle
est cara%térisée- par la pré€sence d’'une contrainte de 1la
structure syllabique qui syllabifie (ne sonorante dans 1le

noyau d'une syllable, si la structure se préte & une telle

g

syllabification. Il est argumenté dans ce mémoire gue sex¥s
les éléments se trouvant dans le noyau peuvent décléncher
l'allongement compensatoire a 1la suite de leur effacement.
Dans 1 'ensemble de ce mémoire il est argumenté qu’'une théorie
réstrictive et bas€e sur des principes universels est
necessaire pour pouvoir différencier entre certains processus
d’ "allongement” et le processus d’allongeméﬁt compensatoire a
1’'étude dans ce mémoire, .-De plus, & l'intérieur de ce cadr§
paramétrique, l'allongegént compensatoire peut &tre considéréi
4
comme découlant de propri&tds de repredsentation et 'de

principes et paramtres de la Grammaire Universelle. /
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0. Preface

o
!

Certain phonological processes are found in .language
after language. To describe them ~simply in terms of
language-specific rules would entail that very important
generalizations are being miésed. An alternative means of
deséribing those proéesses __without resorting to phonoloqica{
rules__ would be to appeal to the principles and parameters of
Universal Grammar. Such an approacgiis advocated by Chomsky
(1981). Singh (1980) btakes a similar position, arguing that
some phonological processes can be characterized as repair
strategies invoked to fix up violations ofh well—formedness
gihditions on such prosodic domains as the syllable, the foot
and the wozxd. Singh claims that each of these strategies
(e.g. resyllabification, assimilation, epenthesis, etc.) would
be the result of AFhe setting of some parameter, an optioﬁ
available, in principle, to every grﬁmmar: The setting of one
parameter may also be promp%ed by t?e prior setting of another
parameter (i.e. the setting of the first parameter ﬁay force
the setting of the second parameter. in a certain way).
Furthermore, the presence or use of a particular strategy may
be 1linked to the parameter settings found in a earticular

4

grammar. x
In this thesis, I «c¢lainm, following Hayes (1981), that
there is a parameter of Universal Grammar, the setting of

which defines languages as being either quantity sensitive or

-
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quantity insensitive. Sensitivity to quantity means that rules
of - the langqage may be influenced by the branching or 4
non—branching of certain nodes of syllable structure, i.e. by
the weight of the syllabie. For example, a la‘nguage‘may have a
rule which can only apply to syldables having a branching
nucleus,» or it may have a rule which is sensitive only to
bra“nching rimes. That particular language must }?’g able to look
below the level of the rime to find ,t;xe a}ppropriate~
environment for the application of those rules. 1In a quantity

insensitive language, on the other hand, no rule will be

conditioned by the branching or non-branching of +the rime or
¥
ke of its constituents. In those languages which are quantity

: sensitive, a further parameter determines which branching

) structures define a heavy syllable (i.e. branching rime,
branching nucleus or both). ~

I also claim that some procersses can be found only in
; quantity sensitive languages. Furthermore, of those processes
that are found in é;uantity sensitive languages, some will only
be found in languages where a branching rime“is considered the
defining characteristic of a heavy syllable, whereas others
will only be found in languages where a bran;:hing nucleus is
considered heavy. Compen.satory lengthening and gemination are
two such processes, compensatory lengthening being found in
languages where branching nuclei define heavy syllables and

gemination in languages where a branching rime 1is considered

to mark a  heavy syllable. I further claim that this

2 ﬁ
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distribution of the two processes is linked to a strategy to
keep syllables heavy. Thus, gemination will fill an empty
position in the coda of a\branching ﬁrime, while compensatorﬁ'
lengthening will £fill an empty position in a branching

nucleus.

In Chapter 1, I will Jprovide an overview of compensatory
lengthening under three diffgrent frameworks. First, I will
look at the linear framework and show how this framework was
ill-equipped to deal with a process such as compensatory
lengtheninq. Then, I will 1look at +two different frameworks
within non-linear phonology: the autosegmental approach and
the metrical approach. I will discuss analyses of compensatory
lengthening done within both those frameworks. Finally, I will
describe the particular ﬂtheory of phonology I assume in this
thesis. ) A

In Chapter 2, I will define the process of compensatory
lengthening under study in this thesis. I will, then, present
analyses of ‘lengthening’ in four different languages:
Kwakiutl, Lithuanian, Luganda and Ancient Greek. I will show
that, of those four languages, only Lithuanian and Ancient
Greek demonstrate the presence of a process of compensatory
lengthening 1in their grammar, even thoug‘h . analyses of
compensatory lengthening have been proposed in Luganda.

I will argue throughout this thesis for the need for a
X

very restricted and principled theory of syllabification, such

¢
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as the one I agsume, to differentiate between compensatory
lengthen%g and other 'lengthening’' processes.

In Chapter 3, I will deal with what seem to be

/ R
counferexamples to my claims and will show that, in fact,
those apparent counterexamples fall within the sccpe of my

analysis. g




Chapter 1

The Background

1.1 Linear Phonology

In a pHonological model of the type outlined in CQomsky
and Halle '(1968) (hereafter SPE), ~ a process such as
compensatory lengthening poses certain problems in terms of
how it 1is to be represented by mean of rules. Compensatory
lengthening‘is a process which entails the lengthening of a
?owel following the deletion of the segment (usually a
sonorant or a glide) to its{'right. In an Sﬁ@ framework,

i
phonological representations are seen as linear sequences of

segments and boundaries, and a process like deletion would

normally be represented by a rule of the form of (1):
1. & --——> @/ X Y

This type of rule is of greater interest, however, when
the deletion of the segment 1involves the concomitant
lengthening of an adjacent vowel. For example, in a language
such as Klamath, one finds a pxocess whereby the sequence V?
is realizeg as a long‘;BWéféézn the environment before a
consonant or word boundary.<1> This is represented by what can

beﬁgplled the two-step approach.

-5




b. ?--=>g / V {c}
#

As was pointed out by Kenstowicz and Kisseberth (1979),

there are at least two reasons for objecting to this analysis.
First, rule (2a) does not represent the sort of phonological
process that can be motivated on independent grounds. Vowels
do not typically 1lengthen before the sequence 2C and ?#.
Second, the environment in (2b) obviously repeats part of the
environment of (2a). Ao order the deletion rule {irst without
reference to the preceding vowel, although a more plausible
rule than (2b), would not allow one to account for the
lengthening of the vowel. Once the glottal stop has been lost,
there simply is a vowel standing next to a consonant or word
boundary.

} This problem of descriptioﬁ led some linguists to argue
for a more powerful type of “rule (the so~calied
"transformational rule’). A rule written in the
transformational format consists of two parts, just 1like any
other phonological rule: a structural description and a
structural change. This type of rule, as reflected 1in (3),
seems particularly appropriate for the process of compensatory

lengthening,




\ SI 1 2
SC 1 2 gﬁ“

[+long] [#]

The type of rule illustrated in (3) raises the issue of
how to represent long vowels. In both traditional and
generative descriptions 1long vowelss and long consonants have
been:fepresented in one of two different ways: as a single
segment specified ([+long] or as a sequence of two identical
segments. A clear example consistent with the latter, the
geminate representation, /&s found in Lithuanian (Kenstowicz
3972). In this language,\ there is a rule which deletes the
final half of a diphthong with falling tone in word-final
position. As well long vowels with a falling tone become short
in that position (e.g. /langlio/ ---> [langu], /kalbd:/ -->
[kalba]). If long vowels are represented as geminates the
shortening of a long vowel can be accounted for by the same
rule which deletes the final half of a diphthong. However,
Lithuanian also has a rule of deletion involving compensatory
lengthening. If we allow for a transformational rule like the
one in (3), the length of the vowel would have to be described
by the feature ([+long]. Thus, both representations of vowel
length would appear to be required in a single language, the
choice between the two’depending on the particular phenomenon
to be accounted for.

The prob}gms discussed above are minor flaws, however,

' - 7



ca

e ARTLAR A TN RS T A

%

when compared to a fundamental one which is that, although the
process of compensatory lengtﬁening is found in numerous
languages, there does not seem to be any way of describing it
without resorting to lanquage-specific rules. Although the
environment for compensatory lengthening does seem to Dbe
always the same (a deletgd segment, uéually a sonorant, a
glide or [s], followed by a consonant or a boundary), and
although compensatory lengthening seems to occur in languages
in which an independently-motivated 1length contrast exists
\(deChene and Anderson 1979), the linear framework fails to
Embody any explanation for those features that are not
language-specific.

DeChene and Anderson (1979) manage to cirébumvent the
problem of how to formulate the rule of compensatory
lengthening by arguing that there is no such distinct phonetic
process. Consequently, no unified phonetic explanation needs
be sought. They argue that such cases which involve the loss
of a postvocalic consonant plus the appearaﬁce of length in an
immediately adjacenﬁ vowel can be understgod as the transition
of the consonant, through losé or reduction of its oEclusion,
to an eventual glide G. It 1is éhe monophthongization of the
resulting sequence VG which gives rise to a syl;able nucleus
that is interpreted as distinctively long. As an example,
they point to certain 01d English dialects which show
syllable-final loss of g after front vowels with concomitant

lengthening of those vowels. For the West Saxon examples given




below, both forms with g and forms without are attested in

texts. Proto—-Germanic reconstructions are shown on the left:

4., *frignjan '"to ask’ frignan --> fri:nan
*thegnaz ‘young man, thane’ - egn -—=> e:n
*magadin—- ‘"young person (dim.) m gden --> m :den

Dechene and Anderson contend that, given the evidence of
other Germanic 1languages, the sound which 1is written g
(actually ) in OE texts clearly developed from a velar stop.
By the OE period, g represented a spirant in most“contexts,
and in the vicinity of a front vowel, it represented a palatal
spirant which merged with y. They further point out that, in
fact, some dialects had instances of i for g, as in the
spelling meiden from the Kentish Glosses to Proverbs. Thus,
for the examples iF (4) there 1is evidence for a diphthongal
stage through which the vowel nuclei passed before they were
reanalyzed as long monophthongs. Moreover, deChene and
Anderson argue that +the existence of an 1independently
motivated length contrast in the language is a necessary
condition for compensatory lengthening. Since there are cases
of consonant loss wh%gh do not lead to compensatory
lengthening, deChene and Anderson argue that it is
monophthongization of a VG sequence, regardless of the G,
which invariably leads to vowel length in a language with an
independently motivat length contrast.

Although deCheng/ and Anderson give quite convincing

evidence of cases<i?f glides developed from stops, their

.
-
—
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arguments are weaker for proposed cases of glides developed

from spirants. In Greek, for example, evidence can be found
that [s] weakened to [h] word-initially before a vowel, while

it became lost word internally, e.g. khe:lioi < kheslioi ‘one

thousand’; sela:na < selasna ‘moon’. In UQan, however, there '

v

is no phonetic evidence that the dental spirant [z] went
through an intermediate stage before being lost before coronal
stops (where [z] is the reconstructed allophone of ([s] before
a voiced segment), e.g. ni:des < nisdo ‘nest’, si:do: < sisdo:

+
B

"I sit down' and siscerno: ‘I part, separate’, distuli: ‘I

dispense’ vs. di:duco: ‘I split, separate’. Nevertheless,
deChene and Anderson must posit an intermediate development
involving the loss of occlusion in (preconsonantal) [%],'
leading to the voiced glottal spirant [A]. A

With regard +to glides developed from sonorants, one of
the cases discussed by deChene and Anderson is that of Komi

Izma, a Permian (Uralic) 1language. For which data are

presented by Harms (1967). 1In this language, the loss of

syllable-final /1/ when followed by a consonant-initial suffix

is always associated with compensatory 1lengthening of the
preceding vowel. According to deChene and Anderson,

presumptive evidence for gliding as an intermediate step in

. this process is provided by a[concomitant guality alternation

where the reflex of /%1C/ is [%:C], while the reflex of /alC/
is not [a:C] but [o0:C]. They argue that this can be accounted

if the development of syllable-final /1/ to a back rounded

10




semi-vowel /w/ 1is postulated. The change from /aw/ to [o:]

through monophthongization would be the expected result.

As is pointed out by the authors themselves, cases in
which a nasal consonant is involved in a change leading to
compensatory lengthening, although very common, are the most
problematic for their analysis. The only cases which do not
seem to contradict their proposal are those in which
syllable-final consonants are apparently replaced by
semi-vowels in alternation.<2> ﬁar example, in Polish, a
nasalized labial glide appears as a regular alternant of n
following a mid vowel and before a fricative. Thus, we have
wstega | jtagga] A/fstang+a/ ‘ribbon’, but diminutive wstaz
[fstS%gk;] /fsteng+ek+a/. A nasalized palatal glide appears in
words like fiﬁsyﬁ [ff?sci] ‘Finnish’ (cf. fin [fin] 'Finn’)
and szataﬁski [Zatd¥sci] “Satanic’ (cf. Szatan [&atan]
"Satan’). Polish does not show any lengthening coincident with
the loss of a nasal, but, according to deChene and Anderson,
it estaﬁlishes the general point that glide formation from a

nasal consonant is possible.

VR
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1.2 Multi-Dimentional Phonology

\

Because of some unsolvable problems within the linear
framewor}, most particularly with respect to the description
of 'suprésegmental phenomena’” such as tone and stress, two
different lines of research evolved into the theories known as
Autosegmental Phonology and Metrical Phonology. Although they
developed in response to different prcblems (tone for the
autosegmental model and stress for the metrical model), the
two theories have expandéd in such a way as to overlap”in some
domains. I will first give an overview of the a t;segmental
framework and show how compensatory lengthening can\be handled
within it. Then, I will give an overview of the metrical
framework. Two different analyses of compensatory lengthening
will illustrate the evolution of the theory since it was first
proposed. Finally, I will describe the particular approach
to phonology that I have adopted: the theory of parametric
phonologf as developed fpr example by Kaye and Lowenstamm
(1984), Lowenstamm and Kaye (1985) and Piggott and Singh
(1985). '

12 :
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1.2.1 The Autosegmental Approach

In the theory of autosegmental phonology, it'is proposed
that phonologié&l representations be split wup into several
tiers, each constituting an autonomous linear sequence of
segments. Elements on one tier may be linked to those on
another tier by association lines that indicate how they are
to be co-articulated. Leben (1976) was the first to introduce
the concept of multi-tiered representations where
"suprasegmental’ features like tone are seen as different from
and not part of the representation of consonants and vowels.
This proposal was taken up by Williams (1976) who argues that
tonal features appearing on segments should be represented
s;parately from the segments themselves. Thus, tones should
be described as "suprasegments’ which are mapped onto segments
in accordance with a particular rule. (This mapping rule
applies from left to right, according to Williams.)

Both Leben (1973) and Williams (1971) propose models in
which phonological representations are multi—-tiered before
mapping and one-tiered after it. However, in such a model, if
tones are merged with segments one cannot agcount for short
vowels that have a contour tone, because this mefging is done
on a one-to-one basis, i.e. one tone per segment. In
represedting tones the current assumption is that a tonal

contour such as a rising tone is, 1in fact, composed of the

sequence of a low tone followed by a high tone; a falling tone

13 ’ B
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is éomposed*of a high tone and a low tone. How, then, can we
account“for the merging of two tones onto one segment, a short
vowel? A

This problem led Goldsmith (1976) to propose a different
interpretation of the mapping relation and to elaborate
qnother approach: Autosegmental Phonology. Goldsmith proposed

that phonological representations be seen as consisting of

separate and autonomous autoseqmental tiers. Goldsmith uses

d 'autosegmental’ rather than 'suprasegmental’ to show

ependent, and that the relation of
segments on tier' to the segments on another tier with
which th&y are associatedy is merely one of simultaneity in
time. This co—articulation 1is represented by mean of
association lines. Thus, a contour tone on a short vowel is
representeé with two tones on the tonal tier being linked to
oae vowel on the segmental tier.

McCarthy (1979%a, 1981) extended the autosegmental
framework in some very interesting ways by showing that this
new approach to phonological rééresentations could help solve
certain outstahding problems in Semitic phono%ogy and
morphology. McCarthy’'s main contributiofi was to demonstraﬁg
that by splitting the segmental tier into three separate and
avtonomous tiers, the vowel tier, the consonantal (or root)
tier, and the prosodic tier (i.e. Halle and Vergnaud’'s 1980
CV—skeletoﬁ), the basic structure of the paradigm' of Semitic

verbal stems could be accounted for in a simple and natural

14
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fashion. Thus, the second binyan of the root ktb 'to write’,

[kattab], is represented as in (5):

5. Consonantal tier (root) k t b

CV tier (prosodic template) _ C \'4 c C \'2 c

Vocalic tier a

Another contribution of McCarthy’'s was the proposal of
three universal conventions for the association of
autosegments tg\\E?e CV-skeleton. These conventions are made

explicit in McCarthy (1981).

6.1. If there are several unassociated melodic elements
and several unassociated melody-bearing elements,
the former are associated dne-to-one from left to
@ight with the latter. .

.

ii. 1If, after -application of the first éonvention,
there remains an udnassociated melodic element
and one or more unassociatad.melody-bearing
elements, the former is associated with all of
the latter.

iii. If all melodic elements are associated and there
are one or more unassociated melody-bearing
elements, all of the\ézfter are assigned the

f

melody associated witRk the melody-bearing element
on their immediate le if possible.

In contrast with earlier versions of the autosegmental
théory, no provisiqn is made for the automatic association of
an unassociated melodic element with a melody—-bearing element
that has already been associated. The other addition to the

theory made by McCarthy is a revised version of Leben’'s (1973)

15
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Obligatory Contour Principle (henceforth OCP). This principle

prevents any two ldentical elements from appearing next to
each other on the same autosegmental tier. However, McCarthy
argues for a weaker version of the OCP in that it would
operate as part of an evaluation metric rather than as an
absolute universal principle.

As shown by McCarthy’'s analysis of the Semitic wverbal
system, autosegmental phonology éan be extended in a number of
fruitful ways to broblems other than those related to tonal
phenomena. Réduplication processes are 1deal candidates for
this kind of treatment (Marantz 1982, Odden and Odden 1985).
Another benefit offered by the autosegmental model is a way of
handling compensatory lengthening. One such analysis is
proyided by Clements (1981, 1985).

In Luganda, the following generalizations hold with

regard to vowel length (Clements 1981):

7. 61 Luganda has no surface vowel sequence. The initial
nonhigh vowel of an underlying vowel sequerce is
deleted, with concomitant lengthening of the last
vowel of the sequence. /ka—-ezi/ keezi 'small moon’.

G2 Glide formation induces length on the following
vowel. The initial high vowel of an underlying
vowel sequence is replaced by a glide, with
concomitant lengthening of the following vowel.
/mu—ezi/ mweeze ‘moon’ .




i

three autonomous tiers: a syllable tier consisting of strings
of syllabic nodes, a CV tier consisting of strings of the
elements C and V,<3> and a melodic tier consisting of strings
of segments. He assumes that Luganda syllables have 0

structures of the ' sort reflected in the following
-

representations:
{

s /O'N/{ b'/{\/o\-
cC v vV C Vv cC v v ¢ v
LT LT
k a e z 1 m u e 2z i
‘small moon’ ‘moon’

Nasal Clusters induce length on the preceding
vowel. This statement holds both within and across
morphemes and word boundaries. /mu—ntu/ muuntu
‘person’, /ba-N-gob-a/ baangoba ‘they chased me’.

G4 Lengthening is not cumulative. All syllables are
either short or long: there are only two degrees
of vowel length. /li-anda/ lyaanda 'chagcoal',
/ba~a-N-gob+a/ baangoba ‘'they chased me” .

|

G5 Vowels are short before geminate g6nsonants. This |
generalization takes precedence over those cited
above. /mu-luadde/ mulwadde ‘patfent’,
/ba-a-e-ggal-a/ beggala 'they shut themselves in’.
e

G6 Words are organized into meras according to the
following principles: (a) a short vowel counts as
one; (b) a long vowel counts as two; (c) a phrase
initial nasal cluster counts as one; (d) geminate
consonant counts as one. .

Com

¢
For his analysis of the Luganda data, Clements postulates

17 e




Bt

i /’l-\ /< ¢ /{\ /<

cC Vv Cc Vv C VvV CcV

N I T I\ | |

m u n t u . m a l a
"person’ ) ‘smear’

Clements arques that Luganda syllables are of the form
Cv*, where C is a single C-element and V* ig a sequence of
uV-elementé. He also argues that, by a special statement of
~Luganda grammar, preconsonantal nasals are dominated by
V-elements. To account for (7Gl), Clements postulates a rule
of vowel deletion which deletes a nonhigh vowel before another
Yowel. This rule applies to (8a) and deletes the first vowel.
The unattached V is then linked to the only segment left
attached to another V position, as shown below iQ%(9a). (7G2)
is accbunted for by a rule of Glide Formation which

s

reaffiliates a high vowel +to the preceding C-element if it
precedes another vowél. So” in (8b), the back glide,
represented here as [g], is relinked to the preceding
C-element, leaving a V-element unattached. This is shown in
(9b). (7G3) requires a rule of prenasalized stop formation
resulting from the reassociation of a post-vocalic nasal to
the following C-element. Thus, similarly to what happens in
(8b), the nasal in (8c) ig, moved to another position, th;
following C-element, and leaves an empty position behind. The
vacant V-positions left by the application of those three
rules are filled by the general spreading conventions of

autosegmental phonology as indicated by the broken 1lines in

18
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> /!f\ A /?\ /r\ - /T\ /Q
? cC v vV C V¥V C Y v C V cC v Y c v
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k & z 1 mu e z i m u ntu

o

Finally, Clements has to postulate a rule of V-trimming of the

form V---> @ / VV, which applies to the CV tier alone, in
b N

order to account for (7G4). Application of this rule is shown

below.

AL A AL A A A

cC vvv C VvV—-—->C VvVYy y C V—">2¢ cC Vv
R AN /N A NS AN
1 ian 4 a 1 i a n 4 .a 1i a n 4 a

As for geminate consonants, Clements proposes that they
are multi-attached segmenis dominated by the sequence VC on
the CV tier. This hypothesis allows him to accgunt for (7GS5)
in a similar way as for (7G4): through the rule of V-trimming,

discussed above, which requires a long (i.e. multi-attached)

‘vowel to become short (singly attached) before a following

V-element (no sequences of three V-elements being allowed).

This vowel shortening is exemplified in (11).

cC VvV C VvV €C VvV-->C VvV C vvvVv C
Pl NS AN VAR
m u 1 ua d e m ulwu a d e
19
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C/\V C/\II\V C/\V
I RVANEE B VA
m ulua d e

As is shown by this analysis of coﬁpensatory lengthening
in Luganda, autosegmental phonology gives a coherent and
elegant explanation of the process. Compensatory lengthening
can be seen as the linking up of an already linked segment to
a po§ition on the CV tler left unattached by a process of
delétion or movement on the segmental tier. This is quite
similar to the phenomenon of ‘tone stability’ discussed by
Goldsmith (1976), in which a tone left over by the deletion of
a vowel becomes attached to the nearest following vowel.

There ére some problems, however, with the conception of
syllable structure illustrated above. The main problem being
that the theory of syllable structure assumed by Clements is
too powerful. There does not seem to be any principle to
restrict in any way. the number of possible syllable
structures. In other words, theré is no principled theory of
which types of 1linking between the CV tier and the segmental
tier are universally allowed and which are not. For example,
Clements simply stipuIE{és that in Luganda preconsonantal
nasals are dominated by V-elements. Nothing in his theory
disallows, or for that matter forces, this move. The linking
ié assumed because the structure of Luganda -seems to require

it. Thus, his theory of syllabification is not easily
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falsifiable. Furthermore, gince there are no explicit
assumptioﬁé about which elements can be found under V or under
C, and which ones cannot, there is no way to explain why only
certain segments (i.e. [+sonorant] segments and [s]) seem to
trigger compensatory lengthening, when they leave a syllable
final position.

Another problem is Clements’ rule of V-trimming. Because
the theory does not limit the number of V slots attached to a
syllabic node Clements can represent the underlying structure
of certain words in Luganda with three consecutive V-elements,
one of which must in any case be trimmed at tjhe end of the
derivation. These problems will beQ;ZEZZZEéd/{:h more details
in chapter 2, and another analysis of the data will be given

(3

within quite a different framework.

1 Y
1.2.2 The Metrical Approach

In the metrical framework, the emphasis is not on
autosegmental tiers, i.e. on parallel sequences of segments
linked together by association lines, but rather on the
hierarchical organization of wunits. The theogy of metrical
phonology was originaly proposed.to handle problems of stress,
buz
other phenomena, in particular to those exhibiting featdres

linked to syllable and "foot' structures. Liberman and Prince

(1977) were the first to use the term ‘metrical’ to refer to a

21
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particular theory developed to handle stress, where stress is
assigned 1in terms of structural rather than segmental

properties. b

Developing the ideas first pregented in Liberman (1975),
Liberman and Prince (1977) proposed/that stress be represented
as a matter of relative prominence\of constituent structures
rather than of absolute properties of vowels. In their
analysis of English stress, Liberman and Prinée express
relative prominence by using binary branching tree structures
in which each pair of sister nodes is labeled s(trong)/w(eak)
or w/s, depending on which node is the stronger. First, the
English stress rule assigns [+stress] to certain vowels

working from right to left.

12. V---> [+ stress] / Co ((V(CYV C,) #
. [+stress]

(applies iteratively)

TN

With each 9teration of the rule, metrical structure is created
over the éyllable that has just been stressed, as well as the
syllables that have been skipped over, following the
constraint that [—s&ress] syllables may not be dominated by s.
This meéns that every sequence of a ([+stress] syllable
followed by a maximal sequence of [—stress] syllables 1is
associated in a left-branching tree 1labelled s/w (i.e. left
node s, right node w). This is shown in (13). "

-~

22




13;%§/Bandanna b. banana

+ + - -+ -
s w WS W

\VAN \/\S/

Since [—-stress] syllables cannot be dominated by:.s, the first

syllable in (13b) is adjoined to the tree as a weak sister,
\ .

nedeq )
With regard to words with more than one stressed
syllable, as in (13a), the prominence distinctions among those
syllables are determined bx incorpofigzng them into a higher
level structure in which only right nodes may branch. The
nodes of this structure are labeled w/s if the right node |

‘\\pranbhes, otherwise they are labeled s/w. The resulting

structures ‘are shown in (14).

- P

l4a. bandanna b. Dbanana
+ + - - 4+ -
AT W S W

£ ° 1
i

Liberman and Prince’s proposal offers a better
representation of the phenomenon of stress than the segmental
analyses exemplified in SPE, where stress 1is seen as a
(distinctive) feature of individual vowels. It appropriately
reflects the fact that stress is a relationship- of relative
prominence between syllables. Two problems, however, were left

over from the SPE framework: the need for a feature [+stress]
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and an iterative stress assignment zrule. 1In an early
unpublished paper by Prince (1976) and in Selkirk (1980), a-
proposal is developed which eliminates the need for a stress
assignment rule. This proposal assumes that the ‘metrical
feet’ creatéd by each iteration of thg stress rule in (12) can
be given an independent status in the theory. Thus, using the
notion of foot, the representation of (14) is.ag follows (The
horizontal lines indicate the position of the feet.):
15a. bandanna b. banana
s w W S W

w S S

N

The stresses can thus be read as relative prominence
within feet and relative prominence between feet, with a
stronger prominence difference within a foot than between
feet. This eliminates the need for a feature [+stress].

Another advance for the ‘theory is in the way feet are
created. Instead of wusing the iterative stress assignment
rule, a theory of foog construction in conjunction with a
theory of syllable internal-structure 1is developed which

restricts the’ type of syllables that the nodes f a

well-formed tree may dominate. For example, Selkifk (1980)
disallows the occurrence of tense vowels in the w position of
a foot. ffe stress. rule of English could thus be stated

roughly as follows (Hayes' (1981) formulation of Selkirk’'s

‘
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rule):

16. English Stress Rule

At the right edge of a word, construct the largest
possible foot, subject to the following conditions:

i. The foot is left branching, with sister nodes
labelled s/w.

ii. The foot may not contain more than three
syllables.

iii. The rightmost weak syllable of the foot must
not contain a tense vowel.

iv. The remaining weak syllable, if there is ene,

must be light; i.e. 'of the form C V, where
V is lax. .

-

e

What is interesting to note ?n this theory is that the
syllable plays a crucial role in determining stress placement.
In fact, many stress rules. draw a distinction between light
syllables of the type CV, égd heavy syllables which have the

“"form CVV or CVC. This distinction between 1light and heavy
syllables must be made quite often in the formulatioﬁ of
phoﬁological rules<4> and has usually posed a problem of
representation for the linear framework. In such a framework

, the equivalent to the notion of heavy syllable ‘has to '’ be
expressed as a disjunction, as shown in (17): ~—

17. ¢ {vv}c

) VC | #
‘ Y

This problem was addressed by McCarthy (1979a, b) and
Vergnaud and Halle (1979) by proposing an internal structure
for the syllable. The idea that the syllable has internal
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)
syéucture had been proposed before (e.g. Pike and Pike 1947,
Fudge 1969) but its potential was more readily apparent within
a theory that recognizes hierarchical structires. McCarthy and

Vergnaud and Halle argue for. a syllable,which is divided into

an onset, consisting of the segments preceding the syllabic

peak of the sjilable (if any), and a rime, consisting of

everything else. As 1s noted by these authors, the structure

of the rime node offers a simple way of distinguishing between

light and heavy syllables. If long vowels are represented as
A

two identical segments the disjunction shown in (17) can be

represented as a branching rime.

e ,///QL\\ ///E:\\

0 R and Q R
e | P N
C v v C A2 C

Furthermore, since stress assignment in quantity
sensitive languages is sensitive to the distinction between
light and heavy syllables and not at all sensitive to what is

in the onset, one céﬁxsay that stress rules apply only to the

. rime projection.

Developing ﬁhis idea of stress assignment being sensitive
to the branching or non-branching of the rime, Hayes (1981)
proposes a universal theory of natural  stress rules which
distinguishes languages as being quantity sensitive or
quantity insensitive. Hayes argues that a small numbexr of

parameters determine the, structure of all the stress systems

26
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of the world. 1If, in a particular language, a foot formation
rule is dependent ©n the branching or non-branching of a
projection (either ;he rime or the syllabic projecticn(Sﬁ},
then, it gonstructs quantity sensitive feet. 1In a quantiti
insensitive language, the weight of syllables is of no
consequence for the application of rules (i.e. the branching
or non-branching of any projection is not taken into account).
0Of the kind of feet that can be constructed, only two
possibilities are considered: bounded or unbounded feet.
Bounded means that there is a 1limit to the number of syllables
that may be 8rouped into a foot. In fact, Hayes claims that,
among bounded feet, there are universélly only disyllabic
feet, called binary feet, and mohosyllabic feet, called
degenerate feet.

The structures conééructed by the stess rules can thus be
universally divided ihto four categories: binary, quantity
jsensitive, e.g. Eastern Cheremis (Kiparsky 1973, Itkonen
1955); binary, quantity insensitive, e.g. Maranungku (Tryon
1970); unbounded, quantity sensitive, e.g. Aklan (Hayes 1979);
unbounded, quantiiy insensitive, e.g. Apgula (Kirton 1977).

Another parameter that further subdivides the four
categories is whether the trees constructed by the stress
rules are right dominant or left dominant, i.e. whether the
trees are left branching and always s w or right branching and
always w s.

The metrical framework, like the autosegmental framework,

27
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can be and has been extended to deal wit‘}i*;-) other phenomena.
Compensatory lengthening is one such process which has been
reanalyzed within the metrical framework. For the purpose of
this thesis, I describe as metrical all the analyses which use
internal branching below the syllabic¢ node, whether or not
those internal structures are explicitly described as coda,
nucleus, onset and riﬁe. On the other hand, all the analyses
which do not explicitly use internal structures within the
syllable, i.e. the only branching available is that of the
syllabic node, I will classi}y as autosegmental.

One good examﬁle of an analysis within the metrical
framework is Ingria’s (1980) study of compensatory lengthening

in Ancient Greek. In this language, when a sonorant, a glide

or [s] is deleted, there is lengthening of the preceding vowel

even wvhen the vowel is not adjacent to the deleted segment.
This is shown in (19a), where [s], the deleted segment, is not
adjacent to the vowel, and in (19b) where it is.

kN

1%a. ekrinsa ----> ekri:na a:ngelsa --—=> a:nge:la
"judge’ ‘announce’
b. esmi -~==> e:mi selasna: --—-—> sela:na:
‘I am’ ‘moon’

With regard to the examples where the deleted segment is
not adjacent to the lengthened vowel, Ingria postulates a rule
of metathesis which would make +that segment adjacent: to the
vowe..<6> In his analysis, Ingria assumes a syllable structure

similer t6 those shown in (18). The main difference is that,

12
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‘ instead of nodes labelled 0, N and °C, ‘ the s/w 1labels

attributed by Ingria to McCarthy (1976) are used.

Ingria argues that compensatory 1lengthening is triggered
in Ancient Greek when a [-syllabic] segment is deleted at the
end ofi; syllable. The node left empty after deletion is then

associated with the segment attached to the preceding node

(i.e. the nucleus).

20. 4 r T T
VA NEEZAN ANAN
s \ 74 w g === s W w s ==——
] | ]
L 8 s m i e m i
— o~ o
. s/\w /N

A
.'
1

¢<
q3—un

Ingria proposes"the Empty Node Condition to capture the

process which is illustrated in (20).

21, The Empty Node Condition

Empty w nodes which are part of a syllabic coda are
tdvbe associated with the terminal element dominated
by the immediately preceding syllabic nucleus. All
other empty nodes are to be pruned.
In her own ana%ysis of compensatory 1lengthening in
Antcient Greek, Steriade (1982) assumes a somewhat different
representation for syllable structures in that she

incorporates a CV skeleton between the syllable structure

( itself and the segments. Thus, we might have a phonological
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representation like the -one shown in (22).‘

22.

O—QN—N
NK<-‘—'N

@]
O—NO—N
o —<g— N

!
i

Steriade reformulates Ingria’s Empty Node Condition to
encode the notational differences between her representation
of the syllable and‘Ingria's.

. 23. An empty slot in the rime is associated with’
the segment in nuclear position. Formally,

X X
N PN
v C ———> VvV ¢
NS NS
R R

Steriade arqgues for the validity of (23) in Ancient Greek
a believes that there are some reason to consider it a
universal convention.

“In her analysis, Steriade discusses the 1loss of w in the
onset of a syllable. In Ingria’s paper, the deletion of w is
also discussed, but in his analysis, w is metathesized with a
preceding consonant before deletion. Thus, according to
Ingria, the segment is actually in the coda when deletion
occurs. For example, /ksenwos/ ‘stranger’ would become
[ksewnos] before the deletion rule applies. Steriade, on the
other hand, argues against any rule of metathesis in Ancient
Greek and postulates“rather a rule of onset w deletion.
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éhe fﬁrther argues that compensatory lengthening results
in some cases from the resyllabification of a segment from a
syllable final position to the initial position of an
‘onsetless’ syllable, i.e. a syllable whoée onset 1is not
linked to any element on the segmental tier. For example,

consider the output of onset w deletion in a form like

isos:<7>

24 i s Lo s i S O s i s o s

[ [ | I N
v C c v ¢-—V CC VvV C-—YV CcC C Vv C

\ |\ VN N/

R 0 R R 0 R R O R

| ~ N l -

o o 'rad r r o

In (24), the -empty onset of the second syllable has been
vacated by the deleted w. Resyllabification associates the
final consonant of the preceding syllable to the empty onset,
leaving an empty coda. The ENC, then, associates the empty

slot with the segment in the nucleus position. Any

consonantal segment lost in 'postnuclear wposition without

subsequent compensatory lengthening effects must, according to
Steriade, have vacated a C slot that did not belong to the
rime. However, as Steriade herself points out,
resyllagification rules do not in general lead to compensatory
lengthening, as is shown by alternations like those between

Latin soluo: and solu:tus.
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25. s o 1 u o) s o 1 u t u s
N N AN [ I A NG I
c v C ¢ v v cC vcCc vv Cc Vv C
| L | L7 e
O R 0 R 0O R O R O R
AN ~Nd ~NON N
r o r o &

Both alternationsmgfrive from the root /solu/ 'to release’.
Steriade’'s position 1is that rules of ;yllabification
require that structures such as the one in (26a), where the
final glide 1is extrametrical, be resyllabified as in ?26b)
before a consonant initial suffix like the participial -to- in
solu:tus. However, this instance of resyllabification does

not trigger compensatory lengthening.

26a. s o 1l u b. s o 1 u
I L
cC v C ¢ cC vV C ¥V
| [~ I N
0O R 0O R 0 R
~J NN

Steriade assumes, thus, two kinds of reyllabifiqation
"rules”. The first kind of resyllabification has as input the
juxtaposition of a closed syllable and an onsetless Byllable.
The latter includes all morphemes or words that begin with a

vowel. The second kind of resyllabification, ,as exemplified in

¢
(27), has as input a syllable beginning with an empty C slot
and occurs only in the immediate output of segmental deletion
‘rules like the onset W deletion rule postulated for Ancient

Greek. The most frequent structure is shown in (28).
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27. Resyllabification 1 28. Resyllabification 2

| |

cC ¢c-—> ¢c ¢ V C C-—> VvV C V
| | L~ o
R Q_ R O ‘R R R O R
| | l l | N
N o r o o o &

C
Thus, because in (28), unlike (27), the movement affects a

skeletal position rather than a segment, no empty C slot is
left behind. >

Like the autosegmental model, the metrical framework gives
a principled account of the process of compensatory
Lengihening. However, as with Clements’ analysis of the
éhenomenon in Luganéa, there |is no explanation of why
compensatory lengthening only occurs in certain languages
(i.e. those languages where vowel length is phonologically
relevant). Moreoverwsphere,%s no explanation of why it should
be [+sonorant] segments and ([s] that trigger compensatory
lengthening when they are deleted or moved at the end of a
syllable. '

In fact, particularly with Steriade’'s analysis, the

generalisation is lost. By proposing an onset w deletion rule,

~ she allows stops to trigger compensatory lengthening. For

example, if in /odwos/ W is deleted in the onset, we have to
/ .
say that the movement of a stop to the empty slot of the onset

triggers the association of the vowel with the stop’s former

(— position, giving the resulting [o:dos].
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The analyses by Ingria and Steriade, as well as that of
Clements, express the observation that the process of
compensatory lengthening occurs only when a parggcular
structurg\is found, namely a branching rime with a slot (or
branch) left wunattached after the application of some rule.
This is captured by conventions such as the ones in (21) and
(23). These conventions should hold for any representation
meeting the conditions described above. However, there are
some languages in whicth;;II>r structures do not trigger
compensatory lengthening. Inste;d the right branch of the
structure is pruned. -

Ancient Greek, in fact, has a rule which deletes stops at

the end of a word a?iibefore another stop.

29%9a. /melit/ \>'honey' [meli]
/so:mat/ ‘body’ . [so:ma)
/damart / " spouce’ [damar]
/anakt/ "lord’ [ana] v
b. '/CV-komid-k-a/ "I have provided’ [kekomika]
/CV-anut-k-a/ ‘I have persuaded’ {e:nukal
v b

Noté that, although the stop 1is deleted in a structure
which meets the conditions of the convention s;ated in (21)
nd (23), no compensatory lengthening takes place. Obviousl&,
;}\E‘ﬁnpty Node Convention of Steriade’s and 1Ingria’'s nisses
some important generalization about the process of
compensatory lengthening. This generalization, I claim, is
relatea to the fact that the précess preserves a hegxy
syllable from becoming light and that only [+son] segments and

’
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s/z trigger it. Furthermore, in Clements’ handling of the
process in the autosegmental framework there is no -ray to
differentiate between the structures which trigger

AN

compensatory lengthening and those which do not.

1.3 Parametric Phonology

The development of the autosegmental and the metrical
frameworks, along with the new ’‘principles and parameters’
apprQach to syntax, have led some linguists to argue that any
analysis of phonological processes which)are found in language
after language should attempt to describe those processés in
terms of a “parametric” grammar. In other words, those
universal processes must be viewed, if not as parameters, at
least as being linked to the preseﬁce of some parameter in the
languages under study.

In this thesis, I will assume a theory of Parametric
Phonology as developed for example by Kaye and Lowenstamm
(1984), Lowenstamm and Kaye (1985) and Piggott and Singh
(1985). In this framework, it is assumed that phonological
representations of the syllable consist of at least three

autonomous tiers, as illustrated in (30):
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30. «,/‘"\
1. prosodic tier 0 R /
/\
T
12, skeletal tier T T X <8
3. segmental tier Pl P

2 P3

Assuming the theory of syllable structure developed in
the works of Lowenstamm and Kaye (1985) and Piggott and Singh
(1985), I argue for a syllable: which consists minimally of an
onset and a rime. In addi;ion, the rime has an obligatory
constitueﬁt, the nucleus, and it may also contain a sécond
(optional) constituent, the coda. The terminal nodes of
syllable trees are not segments themselves, but a set of
skeletal slots or points (i.e. the skéletal tier) to which
segments are linked. All the nodes on the syllabic tier may
branch, allowing for more complexity than is reflected in
(30).

According to this theory, there are 1likely to be
universal and language-specific constraints on what segment
may be associated with the terminal elements of the onset,
nucleus or coda. There are also 1likely to be constfaints on
the complexity of structures with branching onsets, nuclei and
codas. For example, the nucleus may be allowed to dominate
only two slots on the skeletal tier. There may aiso be
parameterized conditions on syllables which limit the numberu

of elements that éan be linked to certain nodes. One such

&
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condition is +the OCP which prevents two identical elements

from being next to each other on any autosegmental, tier.
Another condition is that of Prosodic Government: as proposed
by Kaye and Lowenstamm (1984). This condition on syllable
structures defines a relation beitween the head of the syllable
(1.e. the” most sonorant element in the nucleus) and the

constituents of the rime.

31. Prosodic Government

The head of the syllable must govern
the other constituents of the rime.

With regard to syllabification, I will assume that there
are universal principles such as the ones proposed by Piggott
and Singh (1985) in their analysis of the process of
epenthesis. i

Piggott and ,Singh (1985) argue that their analysis of
epenthesis depends crucially on thei} conception of
syllabification, i.e. the set of strategies by which all the
segments and slots in a striné are (exhaustively) assigned to
‘well-formed syllables. First; there is a principle which
applies relatively freely, constructing an initial set of
syllable structures. This 1Initial Syllabification Principle
(ISP) which is staéed informally in (32) is mediated by a set

of principles and conditions which include those cited in

(33).



32. The Initial Syllabification Principle

Every skeletal slot is assigned to a nesition
in a syllable, maximizing onsets.

33, Syllabification Conditions

a. Every node of syllable structure must dominate
at least one skeletal slot.

b. A segment which is specified [+vocalic] must be
associated with at least one nucleus slot.

c. A slot which is linked to a segment unspecified
for the feature [vocalic] must be dssociated with-
a nucleus unless it precedes a slot linked to a
[+vocalic] segment, in which case the former is
assigned to the onset.

d.: A [-vocalic] segment is not associated with the
nucleus.

According to Piggott and Singh (1985), sonorant
consonants and the 'sonorant fricative’ [s] (i.e. [+sonorant,
%cinsonantal] segments) may appear under the nucleus in some
languages, among them being English. They may also appear as

!
Furthermore, the onset is the only node which may be allowed

the second (i.e. the right—mﬁst) constituent of . the nucleus.

to be empty. or to be iinked to a null element after ISP and
all the other principles and conditions on syllabification
have applied. -

) Resyllabification is/ viewed as a set of s?rategies by
- which segments are reassigned to different p&sitions if ISP

creages structures that viplate some substantive cébnstraint in

a particular 1anguagé. The syllabification conditions,

' A
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however, can never create structures that violate universal

principles. According to Piggott and Singh, the conditions on

syllabification presenteé /in (32) and (33) do not initially
permit sonorants into the nucleus. Sonorants are assigned to
the nucleus through one of two devices. A given language may
include among its set of resyllabification strategies a
condition on syllabification 1like the one stated here as (34),
to  which I will tentatively give the name Sonorant
Reassignment. The presence or absence of this condition is a

parameter of Universal Grammar.

°

34. Sonorant Reassignment

-vocalic] segment 1is associated with the nucleus
iff\it is also [+sonorant].

Alternatively, a language may have a rule which moves a
sonorant into the nucleus. Crucially, application of the rule
which moves a sonor;nt follé&s resyllabification, and it
leaves an empty‘ slot behind. As vill be argued in Chapter 2,
the condition in (34) plays a crucial role with regard to the

occurrence of coipensatory lengthening.
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<1>

<25

<3>

Notes to Chapter 1

]

The example is from Kenstowicz and Kisseberth (1979). See
Barker (1963) for more détailed data on Klamath.

In tﬂeir paper deChene and Anderspn discuss Middile French
which has a very clear case of nasal deletion triggering
compensatory b lengthening. They are not, however,
primarily concerned with arguing for a glide stage
(between the nasal sFage and the long vowel stage), but
rather focus on the means by which distinctive vowel
length came to be introduced in the language, thus
allowing compensatory lengthening to appear in French. I

suspect, though, that to argue fof a glide stage in

Middle French would be a problem for deChene 'and

3\ . .
Anderson.

1

The theory of CV phonology views C's and V's as 'timing

units’ without intrinsic feature content.
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" <4>

<5>

<6>

<7>

(8>

The notation used in linear phonological rules which
correspond to that of a light ‘open’' syllable is shown in
(a). ‘In (b), the representation is that of a ‘'heavy

‘closed’ syllable.

a. cv b.
..... / #

U

Hayes suggests ‘that when a language stresses only long

vowels and diphthongs, only [+syllabic] segments are

projected for the purpose of . .stress assignment.

proposed by

I3

This rule of metathesis has also been

Kiparsky (1967).
In the framewé}k I assume, I do not consider the examﬁle
discussed in (24) to be a case of resyllabification.
Resyllabification does not leave empty slots behind. The

process at work in (24) should rather be seen as that of

movement which usually leaves an empty slot.
?’ -
h

Henceforth, -points will be used instead of X’'s to

indicate skeletal slots. y[
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Chapter 2

Compensatory Lengthening: Case Studies

2.1 A Proposal

In this chapter, I propose an analysis of compens&tory
lengthen}ng in which this phonologiﬁal pfocess can be seen as
being dependent ocn the particular settings of certain
parameters. In other words, if those parameters are not set
in the way specified, compensatory lengthening cannot occur.

Recall that deChene and Anderson (1979) point 6ut that
compensatory lengthening is found only in languages where
vowel length 1is phonologically relevant. Us#ﬁg' Hayes'’
categorization, I will argue that compensatory lengthening can
only be found in languages which are quantity ensitive. 0Of
those languages which ére quantity sensitive, only the ones in

ich branching nuclei define a heavy syllable will allow

compensatory lengthening. I also claim thaé compensatory

i

) /
lengthening, along with some other processes, 1is a surface

-

manifestation of a principle of structure preservation (i.e.

in the case of compensatory lengthening, the preservation by
/

the language of two points in the nucleus). Furthermore, for

those languages * in which the deletion or. movement of a

sonorant triggers compensatory lengthening, I will argue that
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Sonorant Reassignment must be part of their grammar.

Moreover, compensatory lengthening will only be triggered

if the branching of the nucleus is endangered by some process

, of movement or deletion as shown in (1b). -

la ,,/’ﬁr b. ,//’ﬁr . o ////ﬁr
0 IIQ ——— 0 1l2 —_——D (0] Eli
| | |
» .Au ./\. . -m.
o I I | /
X X X X X X X )

This—broposal underlines my claim that only segments which can
appear in the nucleus trigger compensatory lquthening
following their deletion or movement.

In this chapter, I will be looking first’at two quantity
sensitive languages, Kwakiutl and wLithuanian, in which only
the branching nucleus is considered a heavy syllable, as°
revealed by processes:of stress assignment or tone placement.
I will argue that those languages demonstrate the existence of
Sonorant Reassignment, and I will show, at least with respect
to Lithuanian, that the process of cbmpensatory lengthening is
part of its grammar and follows from the setting of the
parameters discussed above (i.e. quantity sensitive vs.
quantity insensitive; branching nucleus and/or branching rime
as heavy; absence or presence of Sonorant Reassignment in the
grammar). More importantly, in these two sections I will be
arguing for the need for a very- resﬁficted and principled

theory of syllabification to differentiate between
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compensatory lengthening and other processes which are used to
preserve the points of a branching structure in a qﬁantity
sensitive language.

In the second part of Chapter 2 , I will arque for an
analysis of Luganda and of Ancient Greek quite different from
the ones presented by Clements (1981, 1985) and Steriade
(1982) respectively. The main difference will come not only
from our somewhat different proposals with regard to syllable -
structures (although the particular syllable structure iladopt
is based on principles of syllabification which are of great
importance to my analysis) but also from the theoretical
assumptions underlying tﬁe analyses themselves. The claims I
maké in this chapter regarding compensatcry lengthening will
then be extended to other languages and most particularly to

some apparent counterexamples to my claims.

2.2 The Case of qukiutl

One of the problems_ in dealing whith compensatory
lengthening is how to differentiate this process from other
processes with similar sur;ace manifestations. In this
section, my aim will be to refine a part of the theory of
syllabification I assume, most particularly the status of
Sonorant Reassignment. I will also show how the process of

compensatory lengthening under study in this thesis differs

from other processes 'which are 'used to preserve existing




structures, but not necessarily a branching nucleus.

I will examine certain facts about the 'phonology of
Kwakiutl, a language spoken on the coasts of Queen Charlotte
Sound in British Columbia, which argue for the existence of
Sonorant Reassignment. I will show that this condition on
syllabification plays a major néle in Kwakiutl’'s phonology.

One of the most interestiné facts about Kwakiutl is that
a sequence of a short vowel followed by a tautosyl¥bic
sonorant behaves 1like a 1long vowel. 1In the onset position,
sonorants are true consonants (i.e. they act as any other
consonant would in that position). In stems of the type CVS
and CVSC (where S stands for sonorant), their function is M,
quite different, however. Boas (1947) notes that the sequence
VS has to be considered a long vowel wigﬁ regard to many
phonological processes, the only eXxceptions being those cases
in which the stem CVS is followed by a suffix with s/an initial
vowel that does not induce any modification of the stem (i.e.
in those cases where the sonorant 1is initially syllabified
into the onset of a syllable).

The stress rule provides a good illustration of the way
long vowels pattern with short vowels plus tautosyllabic
sonorants. Kwakiutl is a language in which the stress

placement is linked to the quantity of the syllables. The

stress rule can be stated informally as follows (Bach 1975):
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2 . Stress first syllable with long vowel or vowel
plus tautosyllabic sonocrant or if -none, stress
last syllable.

This is exemplified in (3).<1>

<. -

3. napd  'to throw a round thing’
cemd *'to point’
catxad ‘to squirt’
ci:kwa ‘bird’
gé:sa ‘to walk’
manza ‘to make kindling wood’
d#flxa ‘damp’

Other processes 1in the language also show long vowels
L] A
patterning with sequences of vowel plus tautosyllabic

sonorant. For example, there 1is a process of reduplication

which is used to mark functions such as plurality, repetition'

and distribution. When a stem of the type CV:(C) |is
reduplicated, it takes the form CV:CV(C). That is, the second
(reduplicated) syllable of the stem has its vowel shortened,
as shown in (4a). 1In corresponding reduplications of stems of
the form CVS and CVSC the shortening is. brought about by
dropping the sonorant (S) gb},¢hat the reduplicated forms

surface as CVSCV and CVSCVC.ffﬁhis is illustrated in (4b). -

A
4a. stem xwa:l- xwa:xwalmut 'remains of fish cutting’
gé:nul ‘night’ pl. gé:ganul
ba:gwam © "boy’. pl. ba:bagwam
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& / b. stem sel- salsamut ‘what is left after
. , drilling’
stem mal- malmazo ‘white on flat surface’

RN

A%?ther process in which short vowels plus tautosyllabic
sonérants act 1like long vowels involves 1lengthening of the

< stemf vowel brought about by éhe addition of certain suffixes.
When these suffixes are added, lengthening is obligatory.
However, vowels plus tautosyllabic sonorants pattern like long
vowels in being impervious to further 1lengthening. This is
exemplified in (5), where the lengthening suffix is —ap ‘each

other, one another’'.

i *  stem wal-— wa’:lap7 ‘"to question one another’
stem  qwed- gwa:dap?® 'to leave one another’
stem kwe;l- kwe:lap? ‘'to feast one another’
stem  hafl- hanlap? 'to shoot each other’
stem galg- g3lgap? ‘to graspwkach other’

’ -

All these processes cited so far argue for an analysis
where short vowels with tautosyllabic sonorants have a
structure similar to that of long vowels. This is made
possible in a framework which assumes‘ the existence of
Sonorant Reassignment (described in Chapter 1), or its
equivalent, and which also assumes that the presence or
absence of this condition in a particular languaqe depends on
the setting of a parameter of UG. In the case ‘Bf Kwakiutl,
the parameter is set so that Sonorant Reassignment is one of

the resyllabification strategies of the language (following

Piggott and« Singh 1985). Thus, a long vowel and a sequence

o (
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vowel plus sonorant would both be represented as a branching

-

nucleus.

Let us \look aga;Q at the three processes: stress,
shortening and lengthening, and see how an analysis of
Kwakiutl which incorporates the assumption that Sonorant
Reassignment is part of the grammar can give a principled
explanation of those processes within a parametric framework.
First, let us look at the stress rule given in +«(2), which is
repeated here as (6). !

6. Stress first syllable with long vowel or vowel

plus tautosyllabic sonorant or if none, stress

last syllable.
Assuming the presence of Sonorant Reassignment, this rule can
be translated into (7):

-\
7. Stress the first syllable with a branching nucleus

or if none, stress the last syllable.
Alternatively, adopting Hayes® (1981:51) metrically based
formulation of the stress rule in the Eastern Permijak diélect
of Komi, which is similar to that of Kwakiult, we may come up

with the rule given in (8).

~

8. Kwakiutl Stress Rule

a. On the nucleus projection, form a right dominant,
unbounded foot at the right edge of a word.

k‘ 1+
__recessive nodes cannot branch__
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b. Form a left dominant word tree.
Some examples of the application of the rule are shown below:

9a. c &+ t x a "to squirt’ b. ciikwa "bird’

____\A_ o e e e e e et et
3

c. m3nza 'to make d. na>naag 3 s ‘todrink
l l kindling w s ! contin-
wood’ \/ ously’

s 4 s w

Obviously, Kwakiutl can be classified as a quantity
sensitive language which considers only the branching nucleus
as a heavy syllable. Furthermore, sonorants are found in the }
right-most position of the nucleus through the presefxce of |
Sonorant Reassignment in the grammar. Nevertheless, the
examples of ’‘shortening’ and 'lengthening’ given in (4) and
(‘.Q), wh?'Lch also seem to reflect the pr\esence of Sonorant
Reassignmenth: and, in the case of (5), seem to show .at least
surface similarities with compensatory lengthening, should be

examined carefully. I will show that by using a very
* 4

, restricted theory of syllabification, we can differentiate

between real instances of compensatory lengthening and
processes which show surface similarities with those of

i

compensatory lengthening. I will demonstrate that the examples /\ \
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in (5) have nothing to do with the process of compensatory
lengthening under study here. I will also show that the cases
of reduplication (shortening) argque for the presence of
Sonorant Reassignment, although in an'unexpected'way. Some new
assumptions will also have to be considered.

Lét us look first at the theory of syllabification I
assume. Piggott ‘and Singh (I!BS)'have proposed an initial-
gsyllabification principle (ISP) which is mediated by an
additional set ofmiyllabification principles. Those principles
assign segments and slots to well-formed syllables. They are

shown again in (10). .

10. Syllabification Conditions

a. Every node of syllable structure mu§$ dominate
at least one skeletal slot. ‘

b+ A segment which is specified [+vocalic] must be
associated with at least one nucleus slot.

.

c. A slot which is linked to a segment unspecified
for the feature [vocalic] must be associated with
a nucleus unless it precedes a slot linked to a -
[+vocalic] segment, in which case the former is
assigned to the onset. )

d. A [-vocalic] segment is not associated with the
nucleus,

A set pof resyllabificatign principles reassiéns segments
to different positions if the initial syllabification creat9s
a structure which violates any language-specific constraint. I
claim that the order in which ségments are assigned to
syllégles is of crucial importance to a restricted and
principled theory of syllabification. The order I propose is
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|
( . given in & (11). The ixy‘portance of this order of

syllabification will be ' made clear in the following sections

of this chapter. .

!

- 1lla. A nucleus is erected over each slot (or two slots)
. linked to a [+vocalic] segment.<2>

- b. An onset is erected over the slots preceding the
nycleus, unless the slot is linked to a segment
dnspecified for:({vocalic].

c. A segment which is unspecified for [vocalic] is
- : linked to the nucleus unless it precedes a slot
linked to a [+vocalic] segment, in which case
the former is assigned to the onset.
d. Any unattached [-vocalic] segment is linked to the
coda.
One of the claims I have made about the process of
compensatory lengthening is that only [+son] segments can
trigger this brocess. Therefore, nb stop should trigger
compensatory lengthening. Note, however, that, in the
examples in (5), there is at least one case .which seems to
. i
show compensatory lengthening triggered by a stop: /qwad—/.
Using the order of syllabification given in (11), I will show
at the 'lengthening’ process illustrated in (5) has, in
fact, nothing to do with compensatory lengthening.
Syllabification of some of the data is exemplified in (12) and

(13). The suffix —apfis assumed to contain three slots in the

lexicon.
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12a. o b. 's o
: | r 1 pd
| | R
N N : N N
| | | |
TN N
vw a 1 + a p ? W a 1 a P ?
c. d:

0O R 'O R 0 R 0 R
™N ™~ I ™S~
N C N C N N C
. [ [ vl\ I
NN T TN
W a 1 a p? 4 a 1 a p°

In (l2a), nuclei are erected over the two vowels. 1In
(12b), onsets are erected over the slots preceding the
nuclei, with the sonorant {1] spreading to the gnlinked slot
of £he second onset. Note that the glide, which is not
specified for [voc], is lihked to an onset since it precedes a
[+voc] element. The unattached [-voc] segments are then linked
to the coda of their respective syllable, as shown in (12c).
The result of the initial syllabificatioﬁ, howevér, viola;es a
language-specific constraint which does not alléﬁ geminates in
any position. The points 1linked to the geminate are
resyllabified and the *first point is reassigned toﬂ the
nucleus. Thé vowel, then, spreads tg the new slot of ithe

nucleus, as shown in (124).

If as I argue, compensatory lengthening is a strategy to
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preserve the two points of a nucleus, the process at work in
(12) cannot be construed as compensator§ lengthéning, the
preserved point having been éyllabified first in a coda. The
fact that the gemiﬁate is a [+son] ié of no particular
importance in'this instance.

In fact, in (13), where the stem ends in a stop,

lengthening occurs exactly as in (12).

13. . | ' o &
0 R 0 0 R Q R
™N N | ™N
N C N C N N C
IR N N ]
N oL TN > N B N
q a d a p?

The process of ‘lengthening’ shdwn in (12) anad (13) is
simply a consequence of the relinking of an unlinked slot to
the nearest node. Although this process of lengthening can be
construed as-some form of “compensatory lengthening” triggered
by the requirements of syllabification, it is not an instance
of the process of compensatory lengthening under study Aere,
which'is triggered by the deletion or movement of an elemegt
already part of the nucleus. There may also be some other
kinds of ‘lengthening’, each triggered by other proéésses of
syllabification. These I will group as 'Non-compensatory
lengthening’ and will nop discuss them in more details here.

In (14), cases where no lengthening occurs are shown.:
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N L R e er e L M P e L VP L e . v e e NG "ﬁ?'\*y!%
- N 0 h v
. . e

¢ & o r
~1 yd A A1
0 R 0O R 0 R 0O R
N N N N
N C N C N C N C
| I A B B B
RN L TN
h a'n 1 + a p? h a n_, 1 a p?
b. r o ' o
0 R O R 0 R 0 R
| N % | ™~
N NCll N Iil(l'.'
N TP NP
¢ . N VL TN | P2 I N AN
k w e l + a p? w e l a p°?

In (l4a), as was the case in (12), the first point of the
geminate sonorant [l] cannot be syllabified in the onset, this
being an ill-formed syllablevuniversally. However, in contrast
with (12), to sgllabify it in the preceding coda would create
a structure whose complexity is not allowed in Kwakiutl.<3>
Thus, the unlinked slot is simply erased. Sonorant .
Reassignment subsequently moves the nasal into the nucleus of
the first syllable. 1In (14b), the first slot of the geminate
is also erased, this time because codas are not- all‘owed in
rimes which already have a branching nucleus. !

Let us now look at the cases of reduplication presented
in (4). Following Schlindwein (1985), I will assume that the

process of reduplication consists of two distinct subparts:

0 ?:he morphological affixation of some incompletely specified
A e
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prosodic element, and the phonological copying of lower—level

|
|
|
|

( B material (Odden and Odden 1985).

In (15) and (16), the forms [xwa;lmut] and [selmut] have
their stems reduplicated, resulting in [xwa:x#élmut] and
[éelsemut] respectively. |

In (15), a reduplicative suffix is first adjoiged“to the
stem. This suffix reduplicates the whole stem, and the melody
of the stem is then copied onto the skeletal tier of >£he

. I
suffix. To this reduplicated form is added the suffix /-mut/.

| 15a. & r r
0 R 0 R 0 R
t l " l I
| . N N N C / N
i N LN s P
i N L7 N I I -
X W a 1 X W a 1 m u ¢

b. ro - r
0 R 0 R O R - -
| { N
N N N C
N N LT
~ NN

The whole form is, then, syllabified. 1In the first
syllable, the sonorant [1] is lost because it cannot be
syllabified into _the nucleus or the following onset.

Fﬁrthergore, it cannot be linked to a coda, presumably because B

" of the presence of a branching nucleus in the syllable.

» ]
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In the secoﬁd syllable, however, the bianching nucleus is
shortenéd allowing the sonorant [l] to be kept. This,
shortening could be attributed to a cons;raint on metrical
structure which would state +that this penultimate syllable,.
which must be in a weak metrical position, cannot be heavy.
The shortening permits the sonorant to be kept by allowing it
to be syllabifieq into a coda. Note, 'however, that Sonorant
Reassignment will mové the sonorant into the nucleus, making
it branching again. One has to argue, then, that this process
of shortening applies only following sylliabification.

Let us look, now, at the form /sel-/, as shown in (16).
What is rsinteresting to note is the difference in
syllabification of the [+son] segment in the two examples. In
(15), the stem /kwa:1-/ has a long4yowel, while in (16), the
stem /sel-/ has a short vowel.

¢ If Sonorant Reassignment is part of the set of
- — resyllabification mechanisms, the derivation of /sel-/ éhould
be similar tol/that of /xwa:1-/ 1in (15).‘m&he resulting

structure, before Sonorant Reassignment applies, is not the

correct representation, however. This is sho in (l6a).

l6a.*

] A __/]

0 R O R 0 R
- ™S F\\ ™N
N C N C N C
| | |
[ I R e A T
s e 1 s e 1 nm u t
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If, as I argue above, shortening 07;% applies following

syllabification, this process cannot apply to the form in

(16a). To arrive at the desired result, the sonorant must be

]

syllabified into the preceding nucleus before the whole stem

w

is reduplicated, as shown in (16Db).

16b. U - . 0 o

0O R O R O R

| | ™~
. N + N + N C
l\ l\ |
o] P00 T
s e 1 s e 1l m u t

The branching nucleus of the reduplicated stem can then be

shortened, giving the result shown in (1l6c).

16c.

0 R @) R 0 R

| | N

N N N C

N | |
(R TS T R R R A ¢
S e 1 s e m u t

Obviously, Sonorant Reassignment cannot be part of the
gset of resyllabification mechanisms ‘since the sonorant must be
part of the nucleus before the reduplication of the stem, i.e.
before the suffixes have been added. Otherwise, if the
sonorant is first syllabified into a coda, it should be

possible to reassign it to +the nucleus of the reduplication

suffix without having it shortened, since shortening applies
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only following syllabification and Sonorant Reassignment is

@ , part of the resyllabification conditions.

On the other hand, if Sonorant Reassigmment is part of
the syllabification conditions, the shortening of only the
long vowel in the first case and of the sequence vowel +
sonorant in the second case can be explained@}_, the fact that
they are - both found in branching ndc;lei following
syllabification where shortening occurs.v

As for stems of the form CVSC, they are syllabified as in
(17). Note that the stop [t] in the second syllable is
allowed to be syllabified into a coda because of the
shortening of the branching nucleus, while it has 1_:0 be

deleted in the first syllable.

l7a & 0" r
0 R . 0 R 0 R
| l ™S
N + N + N C
.o . . .. . .. N
b I bl -
y a n t Y a n t m u ¢t
b. r o o
e e P
0 R 0 R 0 R
| ™ NN
- N N C N C
| N | |
I D e
y a n y a t mu t

Stems of the type CV([-son](C) do not reduplicate at all,

0 —
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. as shown in (18). In Kwakiutl, the large majority of stems of

the type CVCC have a sonorant as their medial consonant.

18. tsex-— tsaxmut ‘hair singed off’
tap- tspmut "broken pieces’
tsetx—  tsatxymut ‘left after squirting’

kwisx—  kwasxymut ’'left after splashing’

Henceforth, I will claim that the parameter which allows

the syllabification of sonorants into the nucleus is, in fact,

E
ﬁ
;
3
§
’\
E::

part of the syllabification conditions which mediate ISP. This

. is not in any way an undesirable move. In syntax, parameter

oLl LT

settings determine initial representation. If a particular
_ parameter (e.g. pro-drop) is present in the grammar, it is

£

7 present on each and every level of derivation, an intrinsic

B e SRS B S S

part of the langquage. Why, then, should it not be the case in
i phonology ‘| that parameter settings determine initial
~ reprasentations? It is logical +to maintain that parameters
are part of the mechanisms which mediate ISP.

I will therefore assume that Sonorant Reassignment as
presented by Piggott and Singh (1985) is, in fact, a parameter
. of U.G. which is found in the set of syllabification
principles and conditions which mediate ISP. This parameter I
‘ L will rengme the Nucleus Miximization Condition (henceforth
r NMC) to c%arify its new status in the grammar. Any process
which resyllabif:i:es a sonorant into a nucleus after some rule
! or condition has applied (e.g. shortening) would simply be a
manifestation of the presence in the language of +that
! o particular parameter of U.G. )
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In conclusion, Kwakiutl can be argued to be quantity
sensitive. Furthermore, it is sensitive only to branching
nuclei, as demonstrated by the stress rule. Kwakiutl shows the
presence of sonorants -~ into the right—-most position of the
nucleus. IZ also offers evidence for the preséhce of the NMC
in the set of g;iiabification mechanisms which mediates ISP,
and of the existence of at 1least two stages in the derivation
of a form: that of syllabification and of resyllabification.
I propose, that principles and parameters apply on all stages
or a1aerivation but that somes processes, such as shortening,
can be found only at some particular stage $f a derivation.
As for the presence of compensatory lengthening in the
language, I have shown that the process at work in Kwakiutl,
élthough a structure-preserving strategy, is not a strategy to
preserve a heavy syllable. Thus, it must be differentiated
from the process of compensatory 1lengthening under study in
this thesis.

Consequently, I will now turn to another languaéz,
Lithuanian, which not only will give support for the
assumptions dI3cus§ed above, but which also has clear cases of

.

compensatory lengthening.




s

2.3 The case of Lithuanian

~

-

™~

Compensatory lengthening is a well-known process of
Lithuanian. The language has many instances of deletion of a
sonorant with concomitant lengthening of the preceding vowel.
For example tﬁsyg/,ii a rule which deletes n when the segment
is followed by a ([+continu ] conscnant or by a sonorant. The
deletion process triggers the lengthening of the °prece§ing
vowel. This can be shown most clearly by*farms containing the

prefix san-.<4>

K

, 19a. s%mbu:ris "assembly’ cf. bu:r¥:s ‘crowd’

- sampil ‘stock, store’ pilgas ‘full’
santaka "confluence’ A teke: ti "to flow’

b. sd:junga “union’ = jUngas ‘yoke’
sa:slavos "sweeping’ slugti ‘sweep’
sd:rasas "list, register”. rasi:ti ‘to write’
.S&:nari:s "joint’ nari:s "link’'<5>
s
‘-‘w\
20a.

o)

& ro 0k
e /;/‘
IL
|
R

|
N
N
;
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b. o r T .
1 1 A .
0 R O R O R
| | ™N
N N N C -
N l -
I N
——— S a r a S a S

There 1is considerable evidence that sonorants are
syllabified in +the naucleus in Lithzanian. What is most
interesting in this language is the fact that vowel+sonorant(;
sequences have always been considered to pattern with
diphthongs and long vowels. 1In fact, sequences of
vowel+sonorant have been called 'mixed diphthongs’ in the
literature (Kenstowicz 1952). In our framework, those three
different kinds of sequences of segherts can simply be

represented by a branching nucleus in Lithuanian. v

, ¢
I will first demonstrate that the Nucleus Maximization
[

Condition must be part of the grammar of Lithuanian. To do
so, let us look at some verbs (which are part of the first
subclass of what has been called the ablauting pattern. All of
them contain an underlying short vowel followed ;; one ofhmore

obstruents.
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+ 2. infin. 3rd pres. . 3rd past
ti:pti tupia ti:pe: ‘perch’
pi:sti pucia pi: te: ‘puff’
dr&:bti drébia dré&:be: "splash’
dré:ksti dréskia dré€': ske: ‘tear’
vS:gti vagia vS:ge: ‘steal’
bl3:ksti bldaskia bl&: ske: ‘fiing’

The second subclass of the ablauting pattern, on the other
hand, is formed from stems with an underlying long vowel

followed by a liquid or a nasal.

22. infin. 3rd pres. 3rd past
gélti gelia gé€:le: ‘sting’
lémti 1&€mia le:me: "doom’
karti karia kcj ire: ‘hang’
girti giria gi:re: ‘praise’
minti mina mi:ne: ‘trample’
kulti kulia ki:le: "tresh’

-~

All the roots in the ablauting patfern are descrgbed as
undergoing lengthening of the root vowel in the non—preéent.
In the second subclass, however, the root vowel is short when
the root is followed by a suffix starting with a consonant.

This lengthening can be best explained by postulating
that each of the non-present affixes has three slots ag part
of its representation in the lexicon.

The formation of the 3rd past of the first subclass of
the ablauting pattern can be illustrated as in (23), while the

second subclass can be exemplified as in (24).
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23a. 3r§ past *
\z? { ///fr //{
3 ‘f "R
N N N C N
| N, PN
I L~ I N VN Vet
t u p + e t u p e

o} T 0 T

N N
sy NN
b L

t u p e

In (23a), nuclei are initially erected over the [+voc]
elements. Onsets are then erected over the slots preceding the
nucleus. As for the first slot attached to, the stop (pl, it is
syllabified into a coda. . The resulting geminaté, however, is
not allowed in Lithuanian. Therefore, the links of the first
slot are erased, and the slot is relinked to the nearest
available node, the nucleus. The vowel linked to that nucleus,
then, spreads to the new nuclear slot.

' In (23b), we are faced with a similar situation as the
one found in (23a). By spreading .to the unlinked slot of the
suffix, the stop [p] has become a 42minate. The first slot
linked to the stop [p] has then to be resyllabified into the

preceding nucleus, while the second slot is resyllabified into

_a coda.

s
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23b. infinitive

] o o r

| l 1 e

R R 0 R o) R

| | ™N |

N N N C N

| l || l

. . . . Tm=2 e . .

I [ I N P

t u p + t i t u p t i
r g
] pd

O Il{ 09 T AY
\ /] X
N I
———=> . . . . . . -

I 7 R
t u p t i

In (23¢c), on the other haad{/ the third present suffix is

represented as having only two slots. After the erection of a
'

nucleus over each vowel, an onset is. simply erected over the
‘ il

1

preceding slots.

: p )
23c. 3rq present

r o /2 '
| l ~1
R R 0 R O R
l | I[\l
N N N N
| | | l

. .. . it . e .

I | b h

t u p+ |1 a t u p i a

-~ I
q

Let us now look at some verbs from the second subclass_of
the ablauting pattern and see how their structure differs from

_ that of the first subclass.
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24a. 3rd past

o 3 ] 0
| | 1 1
i i rrofd
N N N N
N N NN
| A N P
k u 1 + k _u 1l e

The stems of the second subclass are rep¥esented as
/%aving a long vowel rather than a short one. Furtherﬁareh
thelr {+son] element is without a point in the lex1con. Thus,
in (24a), the sonorant is s:.mply%hnked to the unattached slot

of the suffix.

24b. infinitive

-4 ) o r T
| | 1 ]
R R 0 R O R
| | ™S~ |
N N N C N
‘ N I I N |
' i I B
k u 1+ t i k u 1 t i
r b
rd el
0 R 0O R
| ~ l
) )
—=> X . >
LU0 A
k u 1 t i

In QQ%), the sonorant is also 1linked to the floai:ihg

slot of the suffix. This slot, however, cannot be 1linked to
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the onset since the sequence which would be created is not

allowed in Lithuanian.<6> The slot has to be assigned to
another node. Since the nucleus has already two slots, the
sonorant is  syllabified into a coda. This initial
syllabification of a-+ branching nucleus whithin a branéhing
/¢2§I;e is then reduced to a simple branching nucleus by a
¢+ process &f shortening. This shortening process could be seen
as some?manifestation of the presence of Prosodic¢ Government
in the grammar. Reci}l that Prosodic Government only allows
syllables in which the head governs the other constituents of
rime. The shortening will be disqﬁssed in more dgtails

elow.
A very strong arqgument in favor of the presence of the
NMC in Kwakiutl was based on the stress pattern of the

Mo L 2
language. 1In Lithuanian, except for very secondary rules,

stress 1is lexically given.<7> The +tone patterns of the

language are, however, a very different matter. An important

feature of Lithuanian is that tones are sensitive to elements
below the syllabic node. In fact, Lithuanian tones can be

shown to be sensitive to which sequences of segments are found

(// in a branching nucleus. This analysis of ;6;; in Lithuanian

will argue for the need to pcstulate the NMC as being part of

the initial syllabification mechanisms rather than as beirng-

part of the set of resyllabification conditions, as proposed

by Piggott and Singh (1985).

-

- As indicated above, Lithuanian is a language where stress

. - ///\“““Tx\N%\ .2 »
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is for +the most part lexically given.. However, the type of
tone wh%ch accogpanies the stress seems to be dependent on the
kind ofﬂsegments it ié linked to. When the stress is on an
underlying long vowel, i.é; a gingle element linked to a
branching nucleus, a high tone, indicated by an acute accent,
is assigned.<8> When the stress is on a diphthong or a short
vowel followed bf’a<sonoranq, i.e.J two elements linked to a
branching ngcleus, a low tone, indicatedABY a circumflex
accent, 1is assigned. The grave accent on short vowels
indicates only the stress position since no tone is ever found
linked to a non—branching nucleus. ‘

This sensitivity of' tones to the composition of a

P

branching nucleus can be best illustrated through the

shortening process to which I alluded above-. This process

‘shor®ens a long vowel when followed by a glide in a clozed

syllahle.<9> Since the underlying length contrast between long
vowels followed by a glide aﬁd:;hort vowels also followed by a
glide in a closed syllable is neutralized by this process, the
ghly way to recover the contrast is by thg different tones
which fall on thbse Lyllables. This is shown in (25). 1In the
middle column, we can®¥ee that the difference in tone is

dependent on the length of the accented wvowel, thus,  the

contrasting result. . -




fe

25a. b'd H

ka:imas ----> ka:imas ~—-==+> kélmas
b 4 L >
vaikas =~---—> vaikas R vaikas
b. "X H ,
ka:uti ----> ka:uti ---—-> kauti
p 4 H
ka:ue: ----> ka:ue: -——=> ké:we: ———) ké:we:

)

‘In (25b), the second example shows a long vowel followed by a

glide in what is not a closed syllable. Shortening does not

apply in that case.
%
The same process of shortening applies also to long_wh\

vowels followed by sonorants when found in closed syllables.

This is shown in (26):

26. X H
pi:lnas ——--> pi:lnas -—-—-=> p{lnas
p < L
vilkas ———=> vilkas -—---> vYlkas
- H <
va:rnas —---» va:rnas -——-> varnas !
. X - L
rankas ----> rankas =--—-> rankas /

This process of shortening can be illustrated as in °

(27a,b). In (27c), there is no shortéhing because the glide

is in the following syllable.

/
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show the

on ﬂg other hand,

(28),

in

The examples

structures .of stems with a short vowel underlyingly.




A

Assuming that tones are assigned before shortening
appiies, I propose tha®, in the structurés in (27), the first
syllable of the stems receives a high tone because the two
nucleus slots are linked to a single element on the segmental
tier. In (28), on the other hand, the syllable receives a low
tone since the +two nucleus slots are each 1linked to a

different element on the segmental tier.

- -

29. Toﬁe Agsignment of Stressed Syllables

a. On the nucleus projection, assign a high tone
to a segment linked to two nucleus slots.

If two segments are linked to the two nucleus
slots, assign a low tone.

b. no tones are assigned to non-branching nuclei.

What is important to note is that, to obtain the results
in (27) and and in (28), it is necessary for sonorants to be
syllabified into the nucleus befoEi tones are assigned. The
shortening process would be asgﬁﬁbd to apply following
resyllabification. Note that the sonorant is founduiﬁ the
nucleus following this shortening. This is consistent w%th the
assumpgéon that  parameters which ar? part of the
syllabification mechanisms are, in fact, present %hroughout
the derivation.‘— @ " |

As expected, the shortening rule does not affect tones.
Although the right-most slot of the nucleus has been erased,

the nucleus itself has been kept intact  through the

resyllabification of +the coda into a nucleus slot. The fact
~
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that +the nucleus slots are now attached to two different
elﬁments on the segmental tier does not trigger a reassignment
a‘a tones. ;he evidence given above, thus, indicates that
Lithuanian is sensitive to the number of elements on the
segmental tier which are linked to a branching nueleus.

Let us now look again at some of the exanles in (23) and
(24) and see how Tone Assignment would apply to those forms.
First, lef us examine how tone assignment applies to the first

3

subclass of the ablauting pattern.

“

30a. 3rd past

®— —=Z—m

b. 3rd present

N

ﬁ/

e

—z—w
—Z—w

I
t u i a

In (30a), the vowel of the stem is underlyingiy short,

and stays the same after syllabification. If, as I argue,

‘tones are assigned at this particular stage of the deriyation

no tone can be assigned, since the nucleus does not branch.
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After resyllabification, however, the nucleus does branch. I

-~ propose that, if at some point in the derivation a

non-branching nucleus becomes branching, a low tone is
assigned #o that branching structure which would otherwise be
without a tone. 1In (30b), on the other hand, no tone will be

- assigned since the nucleus stays non-branching.

31. Secondary Tone Assignment

A stessed non-branching nucleus is
assigned a low tone iff it become
* branching at a latter stage.

In the case of the second ablauting pattern, the
resulting tone assignment is as shown in (32).

-?

32a. 3rd past

b. infinitive

2 o o . &
o/é.n} , O/I]Q o/xlz O/llt

M~ l I |

N C ;‘"‘7' N N y
NN
I o R R T R B
k u 1 t i k u 1 t i
——_—H _________________ H ———————————

2

73




In both (32a) and (32b), the stem vowel is linked to two
slots in the lexicon. After syllabification, which creates a
branching nucleus over the two slots, a high tone is assigned.
In (32b), the shortening process, produces a branching nucleus
linked to two different elements on the segmental tier. Tone
assignment applying only vfollowing the initial
syllabification, the high tone is kept throughout.

If we compare the present tense of the two subclasses,
however, we can see that both sets are represented by a short
vowel in an open syllable, even those of the ;econd subclass
which have a long vowel underlyingly.

To helé resolve this problenm, lgt us consider a third
subclass which is traditionnaly regarded as ablauting and
whé}e the underlying long vowel is followed by a glide ;n the
same syllable. Note that, in (33), the present tense is not
characterized by a non-branching nucleus, 1i.e. the tone has

L]

nat been erased.

33. infinitive 3rd present 3rd past
kqﬁti kéuja/kéuna © kS:ve: ¢ "beat’
raugi rduia/rauna’ ré:ve: ‘tear’
bliduti bliauja/blidura blig:ve: ‘bleat’
griauti griduja/griauna grio:ve: ‘thunder’

I arque that this difference in tone )assignment between
(22) and (33)’ can be easily explained MTintLg NMC is ~part of
the set of §yllabification mechanisms. Récall that, in (24),
the sonorant 1is linked initially to the preceding onset: In
that\particuiar case, rhowever, there was an available unlinked
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slot to w:th the sonorant could anchor. This is not the case

in (34) ere the present tense of the second subclass is
illustrated. S
&
) ]
34a. 3rd present e,
F' 4 'a o o '
—1 1 e p
0 R 0 R 0 R . 0 R
R | | |
s N . N N N
N | | |
. .o N P A . . . .
) - LN 1 R T I B
k u 1 vy a k u 1 vy a
_—___H ___________
" In (34a), - the nuctei are erected over the [+voc]
elements. Onsets are then erected before each nucleus. As

noted above, there is no unlinked slot to which the sonorant
\. can be aE}ached. Because of the presence of the NMC, I
propose .that the ébnorant is initially’ linked to the
ri%ht—most point oftkhe nucleus, rather than linked to the
point in the onset.
In Lithuénian, however, this three-part linking of tﬁ;
segments to two slots in the nucleus violates a language
séecific constraint which requires that the two elements in
tﬂét _particular structure share the‘ same specification for
[consa. A1l . the XXinks of the non-permissible strucéure are
erased, triégering the léas of the tone Whichlwas anchored to
tﬁe nucleus. The vowel is then assigned to the nucleus while

L]

the so;orant is resyllabified into the following onset, taking

v

' with it the right-most point of the nucleus.
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Let us now look at the third subclasé of the ablauting

pattern and see how it differ from the second subclass.

e

34Db. 3rd present

&

. e e pd
o0 R o R o0 R o R

¢ | | | .
8 N blx & N »Ix
P W T I T
r a u 'y a r a uy a
——————————————————— H——-———-—-—-.—.—

In (34b), syllabification follows the same patt&rn as in

(34a). The resulting structure is allowed, however, since tile

-~ .
two elements linked to the nucleus p(ﬁnts are spimilarly
B

specified [-cons]. Note that the (+high] vowel [u}:

to the second slot of the nucleus not becaus¢g of the presence
of the NMC, but because of the universal congtraint wh-ich does
not allow two glides in the same coda. The shorteniné
process, ﬁ}i;hen, reduces the strhcture to a short’ vowel plus a
glide (i.e. a simple diphthong).

~—__ é%learly, Lithuanian can be regarded as a quant:i.ty
mt;ﬂe—lanquag&iuhich a | branching nucleus defines: a
heavy syllable. Furthermore, Athe analysis of sone placement in
Lithuanian gives additional evidence for my claim about the
status of the NMC as a parameter found 'with the set oOf
-syllabification m&chanisms which mediate ISP.

Let us now look .at the process of compensatory

lengsthening in Lithuanian. _At the  beginning of thi\é‘\,secti_'on

76
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I gave an example of compensatory lengthening triggered by the
deletion of [n] before a {+continuant] consonant or a
sonorant. Another example of the dgletion rule with
concomitant lengthening of the preceding vowel 4is found in
( some deri\;‘ed intransitives. These verbs are of two kinds.
There are _those which add the suffix /~-st/ to the pre.sent
tense stem, and ther® are those which infix a na..sal instead.
' What 1is interesting to /noté.e about those ‘verbs is the_
distribution .of the suffix compared to that of the nasal

infix. If the root contains a long vowel or a diphthong,.

either of the form VS or VG, the suffix /-st/ is added.

L8

35. infin. ¢ 3rd pres. 3rd past

ai:gti q{ :gsta - ai. go "sprout’
,  dlkti dlksta dlko ."hunger’
” gaisti gaista gaiso ‘tarry’
- 4
[

If  the root vowel is underlyingly short and the following
- ,

consonant is a stop, the dentfl nasal n is infixed.

1
36. infin. = 3w pres. 3rd past
} akti. L Xnka ko "become blind’
| slapti s1¥mpa sl¥po ‘get wet’
gesti genda g&do ‘spoil’ -

W ' "

Howevely, if %th¢ root vowel is underlyingly short and the
> "L second consonant 1s a fricative, then, the.root vowel appears

-as lengthened bearing a low tone and the suffix is added.




37. 4infin. 3rd pres. 3rd past
sasti s¥:sta sdso ‘grow scabby’ /
gristi gr¥:sta griso ‘be tired of’ ‘
. glézti glé&:zta gl&zo ‘weaken’ !

' M~
Finally, if the root vowel is 1long and the final consonant is
L] * K-'M
(/‘ a sonorant, there are two possibilities. If the. consonant% a
nasal, the form is suffizxed, but if the’consonant is a liquid,

then, e‘ftther suffixing takds place, or the root vowel is

LSRR ﬂcw{lew 30Nl L N o ey e

lengthened ~ “
en ened, s a 1
g P s VoL
,’// '
38. infin. / 3zd pres. 3rd past
pa}zinti paz{:sta pgzino ‘'get acquainted’
kimti kimsta | . kimo ‘get .hoarse’
bdalti bd:la/balsta bdlo ‘whiten’ Q\
sf1ti s¥:la/s{lsta  sllo ‘grow warm \
b Let us then look at the case of _compénsatory lengthenifg

illustrated in (38). In (39a), nuclei are erected over-the
[+voc] elements of the ‘vsterﬁ and of the suffix. The infix,
being without a point, is linked +to the right—-most point of
the nucleus. Note that, im contrast with (34a), t:.he sonorant
[1] is linked to the onset because of the availability of an
unlinked slot. This i¢ similar to the derivation in (24),
. where\ th€ sonorant is later attached to thé unlinked s”lot.‘

This is shown in (39b). . v -

Id
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3%9a. 3rd present b.

90 & e r

R R 0 R 0 R

| | o I

N T N T

N O N
-1 | N .

s i 1l + a s i n 'l a

+ ————H-—————————

n

As was argued for the form in (34a), the nuclear
structure is not allowed. The nasal cannot be }esyllabified
ihtq’the onset, however,‘because it would create a consoné?fm‘
cluster which is not allowed in Litpughian. Thus, it can only

/
be resyllabified back into the nucleus, as shown in (394).

1 ) I again assume that,” when all the llnk oﬁ a

non—permiss}ble nucleus are erased, the tone l;z ed to that

e
nucleus j¥s also lgst. After resyllablflcatlon, the new

“branching nucleus is assigned a low tone by the later rule.

39c. r r a. r Y &
-~ prd e 1
A i T
v RUR
ilni“i“”ii\:i‘
£ s i n 1 a ' s i n 1 a- -

.-_.—._L __________

-
I . . -
Recall, that in Lithuanian, there is a rule which deletes

nasals before [+cont] consonants and sonorants. The

environment for the dele;idn rule is aiso found in (394),

—
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@w giving the result in (39e). - ol

39%e.

Another examp;e below illustrates the fact that processes
such‘as compensatory lengthening or shortening do not haveagqg
influence on the assignment of tones. The verbs bréndo 3rd >:7’
past ‘ripen’ and brénto 3rd past 'ret’ are derived from the
underlying stems /bre:nd-/ and /brend-/ respectively:An?pg
corresponding infinitive forms for ?Pose stems ;ré bre:sti and
bre:sti where the stem—final dental stops yave been
aésimilated to [s], éccording to Kenstowicz's (19;§7~analysis
of the forms. The reéult of this assimilation rule triggers

A

the deletion of ([nl. ) ’

40a. r r S N,
A1 _ A A1
} 0 R 0 R O R o R
| ~~— - | | -
N f ,?)\ N T
- - o
. .[\..,". . — g . . ===>
[ T P~ R N R I E N T U B
b r e n t i b r ean s t i
i ’ - H ““““ T e a—— H ‘ -
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In (40a), a high tone is assigned to the long vowel

r

_ before shortening applies. Later on in the derivation, the

*

‘assimilation oﬁhe stop [d] to [s] triggers the delétion of

' the sonorant. Compensatory lengthening, then, applies to

preserve the structure.

40b. '8 r r r
A1 . pd pd
0 R ? O ?_ 6) T
I*'I\C /] N /] N
[\ ! . . === | . - [\ . I ——>
A O O RN T
b r e n t i b r e n s t i
——— L ——————— eemm——— ) T o ——
r . o r o
0{(% Oky/% d//% Cf//% .
N . N //1 N‘ N
AN N
I I A I O I
b r e s t i b r e s t_ i
——————T, ————— e ememee e —— [————————————

In' (40b), the NMC syllabifies the sonorant directly igto the

nucleus, and a low tone is éssignédﬂ The stop [t] is also

" assimilated to [s]. Note that the assimilation rule triggers

-
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a resyllabification of +the segment i)rixto the following onset.
The soegment‘ [n] is then deleted in the right-most positi:an of
the nucleus, triggering compensatory lengthening.

The fact that the branching  nucleus is kept throughout
the derivation allows the tone, whether high ﬁor low, to stay
on the étressed syllable, no toﬁe being allowed on 1light
syllables. g L

In this section, I have shown that Lithuanian has the

Nucleus Maximiz{g:/i.:;\Condition as part of its set of

syllabification strategiés. I have also shown that, although'

stress is mostly fixed in Lithuanian, tone is sensitive to the
'branching or non—branching of the nucleus. Furthermore; the
assignment of thé two different types of tones is sensitive to
thel number of elements on the segmental tier linked to the
slots of the nucleus. Therefore, Lithuaniah can be classified
g5 e quantity sensitive language where a branching nucleus

i)

defines a heavy syllable. Furthermore, I have shown that the

process of dcompensa‘tory lengthening is part of the grammar of
Lithuanian, and that it 1is triggered by the deletion of a
nasal in the right-most position of the nucleus..

In the ufollowing section,, I will go over the facts of

Y
Luganda and Ancient Greek and give an analysis of those two

¢ ] 1]
languages within a parametric framework.
. ¢ ,{2{,0
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2.4 ILuganda and Ancient Greek Revisited

v

2.4.1 ILuganda: Compensatory lLengthening?

n

Chepter 1, we looked at Clements’ analysis of

comﬁejsatory lengthening in Luganda within an autosegmental

framework. In

this section, I will give an analysis of the

process within the ‘parametric framework I have adopted. , Let

us look again at the Luganda facts as presented in Clements

(1981),

41.

L]
'

G1

G2

P ‘
Luganda has no surface vowel sequence. The
initial nonhigh vowel of an underlying vowel
sequence is deleted, with concomitant
lengthening of the last vowel of the
sequence. /ka-ezi/ keezi ’‘small moon’.

E .

Glide formation induces length on the
following vowel. The initial high vowel
of an underlying vowel sequence is

“

" replaced by a glide, with concomitant.

lengthening of the following vowel.

" /mu~-ezi/ mweeze 'moon’.

Nasal Clusters induce length on the preceding .
vowel. This statement holds both within and
across morpheme and word boundaries.

/mu-ntu/ muuntu ‘person’, /ba-n-—gob—a/-baangoba
“they chased me’. ' ! -

B
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paradox: a language which selects the setting of a parameter

G4 Lengthening is not cumulative. All syllables
. are either short or long: there are only two
degrees of vowel length. /li-anda/ lyaanda
"charcoal’, /ba-a—N-gob—a/ baangoba 'they
chased me’.

G5 Vowels are short before geminate consonants.
- This generalization takes precedence over
those cited above. /mu-luadde/ mulwadde
‘patient’, /ba-a-e—ggal-a/ beggala they

shut themselves in’.

-

‘ G6 Words are organized into moras according to the
+following principles: (a) a short vowel counts
as one; (b) a long vowel counts as two; (c) a
phrase—initial nasal cluster counts as one; i
(d) a geminate consonant counts as one.<10>

Clements (1981, 1985) argues thdt (41G2) and (41G3) are
evidence for .k;_he presence of ‘compensator'y lfangthening in
Luga;da. It has to be noted, however, that, as (41G2) and
(41G3) indicates, every glide and every nasal which is placed
in the nucleus through initial syllabjification are later found
linked to the onset of the preceding or of the followinq“
syllabbkg respectively with concomitant lengthe_nijlg of the
adjacent vowel. Thus, no glides or n;asals in medial position

will ever be part of.a branching nucleus in surface structure.

If we were to postulate that Luganda has the NMC as part

s

of its syllabification mecanisms, we would be faced with a

1

™ Y

'

in such a wayﬂ as to initially syllabify sonorants (and glides)

into the nucleus only _ta remove them from jthat position in all

¢ 9 N
84 :
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B cases at a later stage of e derivation. Recall that in all

( the qother cases of compensato lengthening we have -looked at
b\\ in this chapter and in Chapter \1, the sonorants which trigger
the process of compensatory lengthening are deleted. only in

certain environments and are found in the nucleus elsewhere.

¥
This paradox is clearly undesirable within a principled

~

agd coherent thedty of syllabification. Therefore, I éropose

an analysis of the Luganda data which will assume that

compensatory lengthening is not part of the grammar of the

languaga. Reconsidering the Luganda facts, I propose the

following assumptions: sonorants and glides cannot be assigned

. to the nucleus; there are prenasalized consonants in Luganda;

: Luganda permits only CV syllables, unless the element in the

coda is also linked to the preceding onset (i.e. a geminate
consonant); empty nuclei are allowed.<11>

qith regard to Lhe first assumption,‘I proposé that

sonorants and glides are not allowed in the nucleus in Luganda

because of the presence ©f a constraint on syllabification in

o SV
the grammar. This syllabification condition can be stated asg
in (4(,2) M -
€ ¥ L -
42, TheXProper Linking Condition -
’ . Two elements on the segmental tiew '
* . cannot be linked to the same nucleus. ‘j, -~
3
W ’. ;
Let us, then, lock at the initial syllabification of the
férms /ma~-ezi/, /mu-ezi, )mu—ntﬁ/ and /maala/, keeping in mind
0 ' the assumptions proposed above. In (43a), a nucleus is erected
- . - r N
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*,
ég% ( over each of the three [+voc] segments. fhen, an onset 1is
created before each nucleus. Note that the medial onsets do
not have an element available for linking on the segemental
\ tier.
’ R
43a. o o o b. ‘///f o &
O///l d///l d/ﬁfl O R O/y/; 0/’/1
H vl 14
o b m o o
IA (43b), nuclei are also erected over each [+v6c] ‘
‘ element. Note that the glide /u/, although not specified for
[voc], is also fbund in a nucleus. This can be explained by
¢ the fact that, in the form /mu-/, it is the only element

available for- that position. Onsets are then erected before

those nuclei. Again, the medial onset is found unlinked.

43c. 2t a o d. o s
oA - A A A A
o T‘ 0 .1Iz 9 1‘1 o_xlz ¢ 0 rlz
SR LR I SR I N O
¢ o+ . - . . . .N.—.y.l'
. | ] A A
m u g n t u m a 1

In (43c), there is not only an empty onset but also an
‘,‘ empty nucleu?ﬁin the medial -syllable. I propose that, in
Lugénda, a form such as /-ntu/ must be preceded by an (empty)

nucleus. That is, ~there is a constraint in Luganda which -
f ) \ N #

- - -, - "
L ST 7 86 , e
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( o disallows prenasalized consonants from being in the onset of

the first syllable of any morpheme.

44. Prenasalization Condi‘tion

Any prenasalized consonant found at
the beginning of a morphgme- must be -
preceded by an empty nucleus.

The application of this constraint on syllabification can

be illustrated with the forms mbizl vs. &:mbdzl ‘goat’.

, : 45a. o o 4 b. o i & n
s oxlz o) ilzo leﬁ 01‘2 0 tlzo llz
I R
P I L1 | I |
gm b u 2z e m b u z i

In (45a), the enmpty nuc]zéus is non-branching. 1In (45b),

however, the nucleus of the first syllable is branching. As

/ was ﬁi)roposgad ébove, I assume that both forms of the word
‘goat’ have th¥ee syllables. The differ;nt surface structures
are brought about by the lengthening of thei nucleus 1in the

-first syllable of the form in (45b) which triggers the
"insertion of an epenthetic vowel. ,This insertion of an
epenthetic vowel can b? explained _by the presence of a*
‘ universal constraint which disallows empty segments in

L branching structures.

§ ‘ Note also that the nasal bears a tone in hbdizl as do the

( - vowels in both fbmns. 'In fact, in Luganda, not only the nasal

- v L

87




segments in a sequence of nasal plus consonant but also the

.

first half of a geminate consonant bears a tone.<12> Tone

placeme,nt‘ in Luganda 4is illustrated in (46). (A high tone is' &
y L
represented by an acute accent and a low tone by a grave

accent.)
Al '
‘ 46. kitdbd " book’ bddliba 'they saw’

W yogéra " Speak!’ kindabé ‘it sees me’ [kiindaba]
dddba ‘I see’ genda ‘Gol.’ . [geénda]
ﬁgula "I buy’ kdaba , ‘Cry!’
mmdle ‘mud-fish’ twélaba ‘'we saw’ [twgalaba]
ddfba ‘skin, hide’ kwita 'Sei\ze!' ’ fkwaatd]

More forms wi\i:h geminate consonants are# shc;wn in (47). I

- L}

propose the syllable structure shown in (48x for the form

[ggambo] . . ¢

7’ [ . ’ ’

47a. kul:(gma ‘to climb b. ,ssanga tusk

kdcdébpd ‘to become ttdka ‘soil”’

e ne a- pauper’ ygdmbd ‘news’

- kubbika . "to dip’ X
) .

48. -

ot

0o
I
0
I
I

. : g g a m

o

l‘i;

Luganda has a rule which assigns a tone to each slot in
’ 4
the rime, as shown in (46) above. Since, in structures where
\ k) 3
“the ﬂnucleus slot is linked to a null element, there is no . -

phonetic feature to which. the tohe can attach, it Surfaces on
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the nearest element, i.e the nasal feature in a prenasalized

consonant or the first half of a geminate. Since, in Luganda,
/"\ ’ ‘
tones are sensitive to the number of points found in a rime, I
i ’

argue that Luganda should be considered a quantity sensitive
language where both branching rimes and branching nuclei
define a heavy syllable. _

Let us now look at how the non—permissible structures in

(43) are to be resyllabified.

' 49a. g o o a (i
1, 1 e e
0 T 0] T 0. T 0] T O T -
N N AN N N .
| I N |
. .t . .o, . . . .
I N I
k a e z i k e z 1
F)
b on o o o foud
e A A — 1
%h 0 T 0 T 0 T 0 T 0 T
N N N N N
| - | N |
. + . . . T . . . . .
] ] A
m u e z i T e Z i
[+round] .

In (49a, b), the structures after syllabification are
that ofl vowels in hiatus. In Luganda, however, this 1is not
allowed. Note that the medial onset in both structures 1is
empty and not simply linked to a null element on the segmental

tier. This means that the two vowels can be said to be
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adjacent on the segmental tier. These structures, thus,

violate the OCP which does nof allow adjacent identical
segments on the same tier. In (49a), the violation is
repaired by deleting the first vowel. The second vowel, then,
spreads to \yhe slot left unlinked, and the medial onset is
erased. The same kind of restructuring occurs in (49b) with
the addition of 1labialization of the preceding consonant.
Followiég de Freitas (1986), I will argue that after the
deletion of the glide, the labial feature [+ round], which is
found on an independant tier, is linkéd to the preceding
consonant.

Aébording to Archangeli (1985), the fact that the feature
[round] is not deleted along with the vowel <can be explained
by her proposal of a distinction between planes and tiers. For
example, the vowel plane is argqued to incorporate two tiers, a
(round/back] tier and a [high] tier. Archangeli refers to this

representation of vowel segments as coplanar with vowel

features found on separate tiers but part of a single plane.

49cC. [od o r o o
0 T o T 0 T 0 T 0 T
N | N N N N .
| , | l___> N |
A LA
— - m u g n t p m u n t i

In (49c), I assume that the null element of the second

nucleus still has some of the characteristics of a [+voc]
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element, being found on the ,vocalic tier. Therefore, the
structure also violates the OCP. The null elément is erased
and the first vowel spreads to the slot left unlinked.

In Clements’ analysis, there was a need for a.V-trimming
rule, because of the application of two different processes to
certain forms, both resulting in an increase in the length of
the vowel. For exam“ple,’ accordinq to Clements’ analysis, in
the derivation of a word like /li-anda/, both the glide and
the nasal are moved, each triggering compensatory lengthening.

Let us, then, look at the form /li-anda/, keeping in mind

the assumptions I have proposegd above.
.

é )

50a. fou o o b. o 'al
g /I /I '/I /‘ /‘
TRt g s

N N N N N

I I I N I

L oA A

1 i a n d a T a n d a

(+high]

Note that, in contrast with the fqrm /mu-ntu/ in (43c¢)
and (49c), the structure in (50a) does not contain an empty
nucleus before the prenasalized stop. Recall, however, that
the constraint which makes the presence of an empty nucleus

necessary has to do with prenasalized consonants at the

beginning of a morpheme. This is not the case in (50). Thus, -

an OCP violation is only found in the first two syllables. To

repair the violation, the first vowel is erased as was the
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case in (49b) with the form /mu—ezi/. The palatal feature

[+thigh] 1is then 1linked to the preceding onset. In my
analysis, there is no need for Clements’ V-trimming rule since
there is only one OCP violation occuring in the structure. .

That same rule of V-trimming was used by Clements'ﬁhén
one of the processes identified in (41G1-3) applied before a
geminate consonant. Accprding to Clements, for example, in
the derivation of /mu-luadde/, the glide [u] in the medial
syllable was moved to the preceding onset,/ triggering
lengthentng of the vowel following it. This long vowel had to
be shortened subsequently through the V—tr{mming rule since no
long vowels are allowed before a geminate consonant 1in
Luganda. This instance of the ;—trimming -rule can also be

eliminated in my dnalysis. The deriwvation of /mu—-luadde/

would be as in (51).

51a.
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\“ -
L
51b. s
0 R 0 R 0 R
| ™~ | /
N N C N
l L | - N
I | L~ y
m u 1l a d e

[+round]

As can. be seen in (51b), there is no nucleus slot left
unlinked after the deletion of the yvowel [u] in +the second
syllable. This can be explained by postulating the presence
of Prosodic Government in the grammar of Luganda. Prosodic
Government disallows the presence of a branching nucleus
within a branching rime. There is therefore no need for

Clements’ V-trimming rule in this structure , since Prosodic

Government shortens any long vowel followed by a coda. So,

/

r

using simply a small number of syllabification principles and

parameters, we can eliminate completely the rule of V-trimming
postulated for Luganda by Clements.

In this analysis of lengthening in Luganda, I have shown
that there is in the language no process of compensatory
lengthening triggered by the movement of a sonorant out of the
nucleus. Rather, the lengthening manifestationsqin Luganda
are the result of a repair strategy brought- about by OCP
violations. I have also argued for the presence of a
constraint on syllabification in Luganda, the Proper Linking

Condition, which disallows sonorants ang glides from being
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assigned to the nucleus.

NG Now let us 1look at a language which has compensatory
lengthening in i¥s grammar, Ancient Greek, and see how my
analysis of the process differs from the ones presented by

- »

Ingria (1980) and Steriade (1982).

2.4.2. Ancient Greek: Compensatory Lengthening vs. Gem}pation

L4
[N

We looked earlier at Ingria's (1980) and Steriade’s

(1982) analysis of Ancient Greek. The syllable structures
¥ ¥

assumed by each are somewhdt different from the syllable .

stricture I adopt. For example, unlike Ingria and Steriad, I
arque for the presence of an obligatory onset. Although this
node may be empty (i.e: its slot may be linked to an empty
element on the segmental tier, or, alternatively, its slot may
be left unattached), I assume that it must be present 'in any

given syllable.

Let us, then, examine compensatory lengthening in Ancient.

Greek within the framework I assume. The most striking fact
congerning compensatory lengthening in this language ~ is the
divergence between two Aeolic dialeczé (Lesbian and
Thessalian) and all the éther Greek dialects. In general when
a segment is deleted, the vowel preceding that segment is
lengthened, even when the seg@;nt is not underlyingly adjacent

to that vowel. In Lesbian and Thessalian, however, the result

is a lengthened adjacent ,consonant, »Mhether this ~ consonant
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follows - the deleted

N
W

precedes or segment in underlying
may be taken as

illustrative. Lesbian and Thessalian are here represented as

re;ﬁresentation. The following fkexamples
L/T. (\
In (52a), the deleted segment [s] is not adjacent to the
.

vowel while in (52b), it is. In each case, however, gemination

applies in Lesbian and Thessalian, and compensatory
lengthening applies in the other dialects. {
52a. /ekrinsa/ "judge”’ L/T ekrinna
Elsewhere ekri:na
- /a:ngelsa/ ‘announce’ L/T a:ngella
Elsewhere a:nge:la
/bolsa:/ ‘council’ L/T Dbolla:
Elsewhere bo:la:
b. /esmi/ ‘I am’ L/T emmi
Elsewhere e:mi
/selasna:/ 'moon’ L/T selanna:
Elsewhere sela:na:

Ancient Greek is well-~-known to

be a

quantity sensitive

language. The metrical patterns have been shown to be based on
the quantity of syllables, a fact which was fully discussed by

' the Greek grammarians (e.g. Dionysius Thrax). If a syllable
< 4

contains a long vowel, it is always heavy. If the syllable

ends in a short vowel, it is 1light. However, if the short

vowel is followed ?y a tautosyllabic consonant, the syllable

is considered heavy. That is, both branching nucleus and

branching rime define a heavy syllable.

% As one

would expect, the element which triggers
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compensatory . lengthening in most dialects (e.g. in Attic,
Cretan and Ionian) can be found in ‘tﬁe nuc;eus f:J(the
[+sonopanET fricative [s])<13> when the Nucleus ﬁaﬁﬁmization
Condition is part of the grammaf. I propose that Ehe reason
for the absence of compensatory iengthening in Lesgian and
Thessalian is that the NMC is not part of their grgmmai. The
segment [s],fﬁ“&he 1./T examples in{(Sé) above is always found
in the cha when d?letion occurs. The dialects without
compensatory lengthening still need a ~“‘strategy to keep iqtact
the two slots found in their branching rime after the deletion
rule applies (i.e. to preserve a heavy sylléble). Gemination
fills +this need,. THis can be illustrated through the
derivation of - /selasna:/ 'moop'. In Lesbian and Thessalian,
gemination applies, to £he structure, as shown 1in((54), while

in the other dialects compensatory lengthening applies to the

structure, as shown in (53). )

53. Other Dialects

a. -
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b. o loa o ,
0 0 R 0 R
S R I
N . N N
PPN DN | |
’ Y N I P B VY
s e . a n a

Ay a
0 R O R 0 R
3 I ,\ I \E
. N N C N
| | N >
0 L
s e 1 a s n a ~
Je »
b'%

&

Thus, the cﬁoice between ' compensatory lengthening and
gemination is dependen? on the position of the deleted«segm?nt
within the syllable.<14> It must be noted, however, that
neither of these processes'is used when there areg still two
slots left in the rime after deletion has épplied. For
example, consider the rule which métathesizes y and w with a’

-
preceding sonorant after a yéwgl, and the rule which deletes w

<«
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before a sonorant when preceded by & [—back] vowel. The
derivation of the underlying form /ksenwos/, for example,
woﬁld give the expected result [kse:nos] in most d1alect§
What more lnterestlng,]however, is what happens in Attic,
Lgsbian and Thessalian whichkpo not have* the metathesis rule
% part Qf&their grammar.

In Attic, Lesbian and Thessa})ian, unlike the other
dialects, [w] 4is in the onset of the second syllable when

AN

deletion occurs 1in the environment of a [-back] wvowel. The
glide and the nasal have not interchanged their posit?éﬁs In
Attic, the Nucleus Maximization Condition is part of the
grammar, which means that the nasal is assigned to the nucleus

by initial syllabification, as shown im (55).

55a. Attic b.

yd /1 1 A
0O R R 0 R O R
, | | | |
N N N N

[\ N | N

I . I N N

k s e n o s k = e n O s

However, because of fhe absence of the metathesis rule in that
particular dialect, the deléted glide [w] is in the onset of
the -following syllable. That 1is, the deleted segment 1is not

. ]
linked to a slot within the rime. Recall that the slot of a

~
deleted segment is kept through compensatory lengthening only
when there 1is a need to preserve a branching’ nucleus or a
branching rime in a quantity sdbsitive language. This
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deletion of a segment in the onset, however, gives as a result
an fllrformeg& structure. The nasal in tﬁe\coda must - then be
resyllabifiedyintp the onset. Recall that resyllabification
does not leave a point behind. The result is shown in (55b).
\In Lesbian and Thessalian, the Nucleus Maximiiation
Condition‘is not part of the grammar. The nasal is therefore
found in the coda, rather than in‘thexnucleus as 1s the case
with the other .dialects. Similarly to Attic, however, Lesbian
and Thessglian do not have the metathesis rule. Thus, as with
Attic, the glide is in the onset of the following syllable

when deletion occurs. Resyllabification follows, giving the

same surface result as in (55).

56. Lesbian and Thessalian

//{ ,//f o ///r
0 R O R Oﬂ//l 0] R é%
™~ N | ™~
N C N C N N C
|- | . | P
e A e . o Tmm= . . .
bl || [ l l
k s e n o s ks e n o s

Those two examples show again that the position of the,
deleted segment is of crucial importance for the application
of compensatory lengthening and gemination. If compensatory
lengthening and gemination are surface manifestations of a
need to preserve the number of_slots within branching ‘nuclei
and rimes, deletion in the onset will never presént a
structure which would require either of these two processes to
apply:’ It is .only the number of .slots in the rime which

\ ;
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differentiates between heavy énd light syllaéﬁes.

Another interesting situation is found in Cré;;n;J For a
stem such as /tans/ which ends with ns, two phonetic forms may
be found: [tas] when followed by a consonant and [tans] when

3
followed by a vowel. The derivation of the two structures is

shown in (57)‘and (58).

57.

| - |
[ tans ] + V t

In (57), the situation is quite straightforward. [s] is
syllabified into the onset of the second éyllable, while [n]
is syllabified into the nucleus of the first syllable, because

of the presence of the Nucleus Maximization Condition in the

grammar. ~

58. -

y R =

- i
™~ [ tans ] + C v t
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0] R 0] R 0] R 0 R

f\ | l |

N C N ” N N

N N |

o ] I I l
{/t a s C v t a s ¢ -V 3

In (58), however, the situation is more complex. in Cretan,
there is a rule which deletes [n] before- [s] when the two
segménts are tautosyllabic. This rule does not apply in (57)
because the conditions are not met. Since ([n] and. (s] are
tautfsyllabic in (58), the deletion 1rule applies. The end
resultlis not compensatory lengthening, nowever, since there
is no need to preserve a third slot. The resulting branching
rime is then reanalyzed as a branching nuchus ﬁiven the

prasence of the Nucleus Maximization Condition in the grammar.

a
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<1>

(2>

(3>

4>

Notes to Chapter 2

In the representation of consonants and vowels, I follow

Bach’'s system.rather than Bgas'.

The proposal in (l2a) 1is also put forward by Levin

(1985).

This, in fact, could be seen as another parameter of the
set of syllabification conditions which mediate ISP.
Kaye and Lowenstamm (1982) have proposed an implicational
ﬁniversai which would constrain in a very severe fashion
the inventory of syllable(types of each langu?ge. They
have found that, if a language allows onsets and rimes of
a certain complexity, it also allows all the onsets and
rimes of lesser com?lexity. Moreover, they have found

that, for a given language, the most complex onset may

not exceed the complexity of the most complex rime.

The dental *nasal [n] assimilates in point of articulation

to a following stop or affricate.

- 102



<5> a%e acute accent on the long vowel of the first word
indicates a high tone. The circumflex accent on the

second word indicates a low tone.

<6> This sequence may in fact be disallowed universally.
4
<{7> For some analyses of stress rules in Lithuanian, see

Kiparsky and Halle (1977) and Halle and Vergnaud (1987).

<8> There are some examples of long vowels bearing a low tone

which can be divided into two groups. First, there are

the long vowels which are desinences of verb endings,
- i.e. which are found ai the end of a word. Since a high
tone is not allowed on the last syllable of a word, this
can be easily explained by a rule }ike the following:
H -—> L/ ;ii#. As for the seconé .group, Kenstowicz
(1972) argues that those long vowels with low <tone are

ﬁhe manifestation of nasal deletion with its concomitant

engthening. This will be discussed later.

<9> This shortening process is known as Osthoff’'s Law in the
literature (Kenstowicz 1972).

¥

[}
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<10>

<11>

<12>

13>

<14>

Clements’ claims about the distribution of tones 1in
Luganda is based on studies by Tucker (1962) and Stevick
(1969).

See Kaye, Lowenstamm and Vergnaud (1987) for argumenté in
favor of a theory which allows all obligatory nodes (i.e.
the onset and the nucleus) to be linked to empty segments

in some structures.

As was pointed out to me by Christine Tellier, this seems
also to be the case in Japanese.

/ .

]

According to Piggott a%d Singh (1985), characterizing {[s]
as a [+son] fricative can explain various aspects of the
behaviour of that segment - (and its voiced counterpart) in
many languages. See also Selkirk (1984) for other reasons
to put [s] in the same natural class as the nasals and

the liquids.

This choice 1is only possible in a language where both:

branching nucleus and branching rime define a heavy
syllable. However, apart from the Greek data, I have
found no 1languages which, being sensitive only to
branching rimes, have also a process of gemination in

their grammar.
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Chapter 3

Apparent Counterexamples

In this chapter, I will consider languages which appear
to be counterexamples to some of my claims about the process
of compensatory lengthening. I will show that these apparent

counterexamples are, in fact, consistent with my proposals.

3.101d and Middle French

One of the best known examples of the process of
compensatory lengthening is found in Middle French. During
that period in the history of French, the deletion of nasals
and of [s] in preconsonantal position resulted in compensatory
lengthening. What is interesting to note is that, in most
analyses of the process, it 1is arqued that, prior to the

appearance of compensatory lengthening in the guage, length

was phonologically irrelevant. It is arguedy in fact, that the

length distinction arose as a consequence Of such processes as
compensatory lengthening in 01d and Middle\French.<1>

This kind of analysis is in contradictNon with the main
claim of my proposal. I have argued in /this thesis that
compensatory lengthening can be seen as a strategy to preserve

heavy syllables. In other words, it can be seen as the
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manifestation of a principle which preserves the two points of

a branching nucleus in quantity—-sensitive lanquages. There
should be no reason for a .language ,without any length
distinction to have a process such as compensatory lengthening
in its grammar. Only languages which are sensitive to
branching nuclei would have a need to preserve two points in
this particular structure.

In this section, I will show that a coherent and
plausible analysis of the facts of 0ld and Middle French can
be given, assuming that 0ld French was sensitive to quantity
prior to the appearance of compensatory lengthening in the
grammar. I will be looking at the stress rules of French and
of Latin; I will also be 1looking at the history of French
vovwels from Late Latin to 0ld French. From this analysis of
the French vowel history, I will argue that the Frenqh stress
rule is consistent with an analysis of the language as being
quantity sensitive.

In Modern French, stress placement is determined by the

following familiar rule, shown here in the linear framework.

1. V -——> [+stress]/ ___ C,([-tense] C,)#

The rule stresses the last syllable unless it contains
schwa (the only [-tense] vowel in the language), in which case
the penultimate syllable is stressed. A stress rule similar
to the one given in (1) is \ assumed to apply in 0ld and Middle

French. This is exemplified in (2a), where the last syllable

-
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does not contain schwa, and in (2b), where the last syllable

ontains schwa. The words are from Middle French.

£ . . ' 7/ ’ .
. 2a. ami , friend b. portss £Arry
portar ‘carry’ &dnta6 Sing'
ded ‘here’ apréndrs 'take/learn’
véid, ‘voice’ amia "friend f.’
aparant ‘visible’ fiistes ‘were’
fjergment "fiercely’ trecs- ‘braid’

There is, however, a set of words in Middle French which
are considered to be exceptions to the stress rule. Some of

them are given in (3).

3. dnjals ‘angel”’
imajana “image’
crdsns “order’
orfans ‘orphan’
virjensy  ‘virgin’

Note that in these examples, where the stress is on the

antepenultimate syllable, both post-stress syllables contain

schva. o

t

Let .us now look at one particular analysis of 014 French

‘which does not postulate a length distinction during that

pefiod of the history of the 1language. In his analysis of Old
French morphophonology, Walker (19é1) argues for an'underlying
representation ©of 014 French vowels which comprises ohly short
vowels. Since‘diphthongs and at least one long yowel [2] are

1sc part of the inventory of‘ 01d, French, Walker must posit a
rule which diphthongizes the mid-vowels fal, [e], [2] and [o],
and a fronting rule which fronts and lengthens the only low
vowel in the language, [a]. The -interesting point is that
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I+t could, then, be

both rules apply only to stressed vowels.
said that diphthongs and the fronted 1long vowel ([®] are found

in stressed syllables; their short counterparts elsewhere.

This statement must be amended, however. Although diphthongs

and the fronted vowel only occur in stressed syllables, short

vowels are not found only in unstressed syllables. They can

also be found in stressed syllables when those syllables are

closed, e.g. evesks ‘bishop’, fEsty ‘feast’, Q5rtas ‘doors’,

3rd pl. Therefore, it would be more

Qért& ‘to leave’, pres.

, \
accurate to state that diphthongs and the fronted vowel [2]

[y

only occur in stressed open syllables, and their short
couterparts elsewhere. This is exemplified in (4).<2>
4a. arons erent ‘plough’ ) .
lavons levent "wash’
clamont ;ﬂg;ment ‘cry out’
b. achevont achievent 'terminate’
abregions abriegent ‘shorten’
depecions depiecent ‘cut up’
c. covront cuevrent "caver’ ‘
morons muerent ‘die’
poons pueent ‘be able’
S
d. abevons abeivent ‘give a drink’
bevons beivent “drink’
creons creient "believe’
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e. agrons aoyrent "adore’
cosons cpusent "sew’
laborons labourent ‘work’

According to Walker’'s analysis, in the first column of
(4b,c,d,e) the short mid-vowels are seen to occur in open

syllables. The last syllable of each word, which is closed,

is stressed. In the second column, the underlyingly short

. vowels have been stressed. They are then diphthongized. 1In

{4a), however, it is the fronting rule which is operating.
The low vowell[a] becomes the 1long vowel [2] when stressed in
the second column.

Walker (1981) argues for simplé vowels as the underlying
representations in all cases, resulting in the need for the
rules of diphthongization and of fronting. The table of
vowels shown here in (5a) is held to indicate the underlying
representations. I provide the table in (5b), which

represents the stressed vowels.

S5a. Underlyingly b. Stressed Vowels (in open syll.) _

i u u i u u

e . (o) T ej ow
& 2 je we “
®: a (3> 2

This rgpresentation of the 01d French vowel system gives
a good idea of the kind of'analysis usually posited for the
language. The assumptions J make in this thesis with regard
to compensatoiy lenéthening force me, however, to regard the
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phonological system of 0ld French in a different 1light. I

will argue that the diphthongs are, in fact, the underlying
representations of the mid—-vowels in 01d French; I will also
argue that high and 1low vowels are underlyingly 1long. The
shortened voyels and diphthongs will be found in unstressed or

closed syllables. This is illustrated in (6).

6a. Underlyingly b. Unstressed vowels (or stressed in
closed syll.)

i: u: u: i u u
ej ow e - (o)
je we £ 9

aL.: a

Although the vowel system shown here in (6a) 1is highly
markeé, it is not a priori indefensible. In fact, I will argue
that this system evolved from a reanalysis of the Latin vowel
éystem brought about by the chaﬁges which occurred as a result
of the shortening and 1lengthening of vowels in certain
positions during the Gallo—Roma; period. -

Furthermore, if we consider the diphthongs to be the
underlying representations, the fact that they are shortened
in closed syllables could be attributed to the presence in 016
French of Prosodic Government, discussed briefly in Chapter 1.
This condition on syllabification, given again in (7), was
first proposed by Kaye and Lowenstamm (1985) to account for

the automatic shortening of long vowels whithin a branching

rime in certain languages. They also claim that Prosodic
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Gov?}nment is a principle of Universal Grammar. I, on the
other hand, am assuming that it is a,parameter of Universal

Grammar which may or may not be present in any language. -

7. Prosodic Government

The head of the syllable must govern
the nther constituents of the rime.

Kaye and Lowenstamm (1985) argue that the nucleus can be
considered the head of a syllaplé. In a branching nucleus the
left-most point is usually considered thelhead. In languages
in which Prosodic Government is present, the head of the
syllable must be able to govern all the other constituents of
the rime. The coda, however ; caf only be governed if the head
is not part of a branching glcleus as this would block
government out of the nucleus node. This explains why long
vowels and diphthongs cannot be found in closed syllables in
the languages in which Prosodic Government holds.

Thus, in 0ld French, the diphthongs would have to be
shortened in both stressed and unstressed closed syllables,
making their branching nucleus non-branching to allow the
element in the nucleus (the head) to go?ern its sister
constituent of the rime. The appropriate language-specific
rule for 0ld French  would not,‘ then, be one of
diphthongization of stressed mid-vowels in open syllables, but
rather one of vowel shortening in unstressed open syllables.
In closed syllables, shortening is due to .- the presence of
Prosodic Government in the grammar.
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We have thus far proposed the diphthongs as underlying
representations for the mid-vowels. In these cases, stress
falls either on a dibhthong, {i.e. a branching nucleus), or on
a sﬁort mid-vowel in a closed syllable (i.e. a branching
rime). What about the case of the low fronted vowel [g:]7?

Other linguists (e.g. Pope 1934, Schwan and Behren 1964,

Einhorn 1974) have represented this vowel differently, Pope as

[€] and Einhorn as [e:]. 1In fact, Walker himself arguves that

o~

the distinctive feature of length introduced by [#®:] 1is one
reason for putting the vwvowel in t@e vocalic system of 0ld
French. Recall ;hat diphthongs are not part of this system,
according to Walker, (S®8e (5a).) Therefore, I claim that {z]
is the underlying representation of the shortened .vowel [a].
With regard to [i], [u] and ([u], my claim that they are

phonologically long in underlying representation is supported

2

by Pope (1934). According to Pope, the influence ot position

began to affect the length of vowels at thé end of the Late
Latin period. 1In Early Gallo-Roman, all the short stressed
vowels which were 1in open syllables had been lengthened, and
all the 1long vowels which were 1in closed syllables had been
shortened. In monosyllabic words ending in q_single consonant
the vowel'was also len;thened. The latter circumstance can be
explained if we assume that the 1last consonant in any word is
not part of the rime, but rather is assigned to an appendix at

the right edge of the word.<4> Thus, the vowel is, for all

purposes, found in an open syllable which happens to be

L
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followed by an appendix. *©

Also starting in Late Latin, all unstressed’ylong'vowels
wvere shortened; thus, all quantity differences were obscured
in unstressed syllables. By the Early 0l1d French period the
lengthened stressed mid-vowels [&], ([92], [e] and [o] had

already diphthongized in open syllables and before a single

consonant in a monosyllabic word. This gives us a system in

which all stressed vowels in open syllables are lon% ‘or
diphthongiéed. In closed syllables, on the other hand, all the
vowels are short as are all the unstressed vowels in open
syllables. Vowels in monosyllabic words are either 1long or
diphthongized.

Let us now examine the stress rules of both Latin and
French, and see how the stress configuration changed 1in the
transition from Latin to 0ld French. 1In Latin, the tonic
syllable (i.e. the one with the main stress) of a word of more
than two syllables is always the penultimate, if that syllable
is heavy. If the penultimate syllable is light, the accent
falls on the antepenultimate syllable. Thg main stress rule

of Latin can be stated informally as in (8).

8. Latin Stress Rule ™

a. Stress the penult if it is heavy,
and in disyllables.

b. Otherwise stress the antepenult.

o
in Gallo-Roman, final short and long [e], [(i], [o], [u]
paroxytones<5> (i.e. words which have their main stress on the
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penult) and intertonic short and long [e], [i], 1o], [u] and

[aw] were reduced to [3] and dropped before the ninth century,
unless required to block impermissible sequences of
consonants. Final [a] was simply reduced to schwa. These
processes are illustrated in (9).
9. régem > reis murds > murs firmitétem > ferte
débet > deit minus > méins mandikare > mandZipr
miri > mir audit > ot pisturire > pestrir
Among proparoxytbnes (i.e. words which have their main
stress on the antepenult) a final vowel was retained in all
words, except those made paroxytone in Late Latin and Early
Gallo-Roman by the deletion of the unstressed penultimate

vowel. In those paroxytone words, the final vowel was reduced

to schwa.

10. 4zna < dsinum pledzs < pédicum
béivra < bibere p3ltsa < pollikem
kunts> < komitem  pdrtss < portikum
dizms < dékimum duts < ddbito

Considering these facts, we can say that Late Latin
vowels, whether short or long, were reduced and then deleted
in Gallo—-Roman (except [a] which was simply reduced to [3]),

when in the weakest unstressed position of a metrical tree.

b4
-~

According to the Latin Stress Rule, as reformulated in (11),
paroxytone words have théir most recessive (or embedded ' w)
point in their final s;llable, while proparoxytone ones have
their most recessive (w) point in their penultimate syllable.

This is exemplified in (11).
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1la. Paroxytone b. Proparoxytone
pe di cum fir mi taa tem *
s W W - W W s W
: \V4

S

S

Furthermore, since in proparoxytones the final vowel is
also weak, its syllable is reduced, but not deleted. The Latin ,

stress rule is given in (12) within the metrical framework.

12. Latin Stress Rule

a. Make the last rime extrametrical

b. On the rime projection, form a left dominant
s binary foot at the right edge of the word.

__Dominant nodes must branch___

c. Form a right dominant word tree.

heeping in mind the exa&ples in (9) and (10), let us look
at the stress rule 1in French. The wholesale reduction or
elimination of atonic vowels made 0ld French a language in
which all words were either oxytone (i.e. main stress on the
last syllable) or paroxytone, and if paroxytone, then a}ways
ending in a syllable containing [9]. As has been noted by many
authors, it is a fundamental fact of the French language that
if all 'traditional’ words (i.e. derived directly from Latin),
the syllable that bore -the tonic word-accert in Late Latin

continues to bear it in French. In Early Gallo—-Roman all short
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stressed vowels had become 1long,. and mid-vowels had
diphthongized. All long vowels in * closed syllabies were Being
shortened (the weight of the syllable was kept, however< since
branching- rimes are also considered heavy in Late Latin).
Also, all unstressed vowels had been deleted or reduced to
schwa. <6>
-

I claim that by that point in the history of the language
(i.e. Early 0l1d French) the vowel system had been reanalyzed
in such a way as to consider only long (éowels and diphthongs
as underlying segments. All the short vowels in similar
positions had been deleted or reduced gﬁ schwa (the only
underlying short vowel left in the system) during, .the
Gallo—-Roman period. The presence of short vowels (other than
schwa) in closed syllables can bg readily éxplained by the
presence of Prosodic Government in the grammar of French.

Based on this particular reanalysis of the vowel system,
we can say that O0ld French is a language in which the only
syllables having no bragching rime or nucleus in underlying
representation are Epose containing schwa. Reca%l that final
(—éon] consonants are appendices and are not linked to a

branching rime. The stress rule can thus be formulated as

follows:
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13. French Stress Rule

a. Make the appendix extrametrical

b. On the rime projection, form a left dominant,
binary foot at the right edge of a word.

__Dominant nodes must branch_ 4

c. Form a right dominant word tree.

Note that Ehe French Stress Rule 1s similar to the Latin
Stress Rule. One difference 1lies with the extrametrical
element: the final rime in Latin and the appendix in 01d

French. Another difference between the two languages 1is the

fact that the only underlyingly short vowel in 014 French is

[s-] whereas in Late Latin every 1long vowel has its short
counterpart. ¥

g Now that we have argued for a grammar of Old French in
which the Latin quantity sensitivity was preserved, let us
look at the process of compensatory lengthening which arose in
the language during the Late 01d French period. The best known
case of compenéﬁtory lengthening in French is the one
triggered by the deletion of [s] and [z] 1in preconsonantal
position. Other consonants which triggered lengthening when
deleted preconsonantally were [n), [m] and [l], i.e. sonorant

a,
consonants.<7> The following example illustrates one type of

compensatory lengthening.

Y
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I have shown ,in this section that 0ld French can be
analyzed as a quantity sensitive language where both branching
rime and branching nucleus define a heavy syllable, frior to
the appearance of any process of compensatory lengthening into
the grammar. I will not concern myself here with the vowel
changes which occurred in Middle French since length
distinction has already claimed to be phonologically relevant
during that time period by a number of linguists Se.g. DeChene

and Anderson 1979).
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3.2 Semitic Langquages

In this section I will look at two Semitic languages,
Tiberian Hebrew and Maltese Arabic. The syllabification of
Semitic languages differs’ from that of the languages presented
in the preceding sectids of this chapter and Chapter 2.
Regardless of those differences in syllabification, I will
demenstrate that the presence of compensatory lengthening in
Maltese Arabic can be linked to the same setting/s of the
parameters discussed throughgpt this thesis. I will also
examine Lowenstamm and Kaye's )('5’1985) analysis of compensatory
lengthening in Tiberian Hebrew, and I will argue that this
process does not occur at a similar stage in the derivation as
does the process of compensatory lengthening found in Maltese
Arabic. |

In Semitic languages syllable trees are not erected over
strings of segments in the manner deécribed in Chapter 2.
Rather, a ﬁemplate is associated wiht each morphological
process within the lexicon. Those templates are then linked to
a consonantal root and a melodic tier at the ipitial
syllabification stage. If this initial linking of the e{ements
.on the melézdic tiers to the template creates a structure which
violates a language—specific constraint, resyllabification
processes apply to modify the templﬁe. In this analysis of

compensatory lengthening in a Semitic language, I will be ’

using Lowenstamm and Kaye's (1985) reforgxulation of the

X
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template representation introduced by MtCarthy (1979, 1981).

I will first 1look at Lowenstamm and Kaye's (1985)
analysis of compensatory lengthening in Tiberian Hebrew and
show how this particular analysis seems to contradict some of
my claims about the proce;;. Then, I will look at the process
of compensatory 1lengthening in another Semitic language,
Maltese Arabic. I will show that the cases of compensatory
lengthening found in Tiberian Hebrew do not in any way argue
against my analysis and that, in fact, those cases of
compensatory lengthening fall under different conditions of
syllabification from that of the process of compensatory
lengthening under study in this thesis.

In their paper on Tiberian Hebrew, Lowenstamm and Kaye
(1985) argue that compensatory 1lengthening and gemination
arise when there is a discrepancy - between the number of Level
2 positions (i.e. the number of slots available for mapping
onto by the melodic tier) and the number of terminal nodes on
Level 1 prosodic trees in some morphological classes. This is
shown in (15) where the right-most branch of the medial
syllable does not dominate a position at Level 2. According

to nstamm_Z and Kaye this sort of configuration indicates

the presence of g, a null element.

120

hS




=

15. Level 1

A SN O

Level 3 h i t \

/g, d, 1/ Ja e/

In (15), the @ position has been skipped since it cannot
serve to anchor any of the segments on the melodic tiers.
This null element has to be filled, however, to obtain a
permissible structure. The point may be interpreted in two
ways: either as a C or as a V, generating either hitgaddeel or

the ill-formed *hitgaadeel. Since the former must be derived,

what is necessary is for the riéht branch of the rime of the
unlabeled medial syllable to be appropriate for the linking of
a Cnot a Vv, That is, the node dominating the branching
strucfure should be identified as a rime no; a nucleus.
According to Lowenstamm and Kaye (1985), such a result is
derived from their principle‘ (10) which restricts the
distribution of null elements to non-branching
constituents.<8> :If the branching strﬁcture dominating @ is a
nucleus, the null element would be foundfin the right-most
branch of a branching constituent (N). If the braﬂching
structure is a rime, on the other hand, the null element would
be in the coda: a non-branching structure in this case.

In fact, in Tiberlian Hebrew, gemination is the usual
case. Compensatory lengthening appears only when, in a
configdration like (15), the medial consonant cannot geminate
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(i.e in Tiberian Hebrew, the resonants /?, 9§, h, r, h/ which

>

never dgeminate in any éontéxt). From this analysis of the

facts in Tiberian Hebrew, Kaye and Lowenstamm conclude that
gemination is the unmarked or ‘'default’ way of syllabifying
the null element, and that é;e should expect that a language
in which every consonant can geminate will never display
compensatory lengthening. Specifically, their solution
embodies the assertion that gemination takes precedence over
compensatory lengthening.

Gemination also occurs in Maltese Arabic  under
circumstances similar to those of Tiberian Hebrew. There is in
Maltese Arabic a class of verbs which are derived <from
triconsonantal root verbs by adding a _position linked to a

null element to the first syllable of their template. For

example; the verb 'to boost’ is derived from the root /',b,z/

b. o o

e I

“to jump’ in the way illustrated in (16).

»
A AN
SN Q \
A \ /‘)/‘
~ \\ ~ \

/' b, 2/ }a, e/ /" b, z/ ~/al ‘e/

"Jump’ . "boost”’

The structure 1linked to the null element is reanalyzed as a-

rime so that the medial .consonant /, can spread to the empty
slot, giving the result [ 'abbez]. 7<ljh\fact, in Maltese Arabic,
whenever this situation arises, gemination always takes place:

The conclusions drawn from the analyses of compensatory
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lengthening and gemination illustrated in (15) ar;d (16) do
seem different from the ones drawn in my own aniiysis of .the
process. I have arqued that compensatory lengthening occurs
only to preserve a brarnching nucleus, and gemination to
preserve a branching rime. In Tiberian Hebrew, however, it
seems that a branching rime can still be preserved w}xen .
gemination cannot apply by reanalysing the structure as a
branching nucleus, thus allowing compensatory lengther}ing to
apply. One could assume that this is the way compensatory
lengthening manifests itself in non-~concatenative languages.
However, there are cases of compensatogy lengthening in
Maltese Arabic which behave exactly as I have been predicting
throughout this thesis.

In Maltese Arabjc, the singular form of verbs in the
presgnt tense is represented by the template CV+C; C; VC, . while
the plural form is represented by the template CV+C; G C,‘+u.‘

(The subscripts indicate the triconsonantal root.).

17. Sinqular Plural
ni+msah ‘I wipe’ ni+msh+u ‘we wipe’
ti+msah ‘you wipe’ ti+msh+u ’you wipe
n{+kteb ‘I write’ “ nf+ktb+u ’'we write’
tit+tkteb ‘you write’ ti+ktb+u ’you write’

However, there are exceptions to these patterns. Some

examples are listed in (18).
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18a. Sinqular Plural

ni+tlef ‘I lose’ ni+tilf+u ‘we lose’
ti+tlef « ‘you lose’ ti+t{1f+u ’‘you lose’
ng+hrab ‘I flee’ na+hdrb+u ‘we flee’
tathrab ’‘you flee’ tathdrb+u ‘you flee’
b. ni+sool ‘I cough’ nit+sdol+u ‘we cough’
ti+sool ‘you cough’ ti+séol+u ’you cough’
ni+laab ‘I play’ ni+liab+u ‘we play’
ti+laab ‘you play’ ti+laab+u ’'you play’

As can be seen above, tpe plural forms of the examples in
(18a) are of the shape CV+(C;VCC,+u, whereas the regular
template is CV+C; C;Ci+u, as in (17). Note that in (18a) the
irregular morphological template is found only in forms which
have a sonorant as the medial segment of the consonantul root.
(The examples in (18b) will be discussed later.) The template
for plural of. g&s consonantal root /m, s, Q/ can be

represented as in (19) (Lowenstamm and Kaye 1985).

19. 2 o

To the template is gffixed the prefix /ni~/ and the suffix
/—u/. The elements on the consonantal tier then spread to the
points left in the structure.

With regard to the forms in (18a), the usual template is

# resyllabified in such a way as +to break up the cluster formea
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by the sonorant and the consonant in the dnset of the second
syllable. This is | illustrated in {20). Although
non-concatenative languages differ from the other languages
with regard to the initial syllabification (i.e. templates are
associated wiht morphological processes in thg iexicon),
impermissible structures are resyllabified following the set

of resyllabification principles discussed in Chapter 1.

TN LA A
Ly s

/t 1, £/ /l/

Coméared with the forms in (17) and (18a), the forms in
(18b) seem to be derived from a two consonant root, with the .
addition of length to the stem vowel. B

Let us, then, look at some biconsonantal rdots, shown

here in (21).

2la. Sinqular Plural
t+hdbb  ‘you love' t+hébb+u  ‘you love’ .
t+bié§ ‘you sprinkle’ t+bff#+u ‘you sprinkle’
t+miss “you touch’ t+miss+u ‘you touch’
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/m, s/ /m, s/ /i/

Assuming that the forms in (18b) and the forms in (21)
are syllabified in the saﬁe way (as shown in (21b)), it would
be difficult to explain why there 1is no geminate consonant in
(18b), while there is a geminate in a form like /t+96bb+u/ in
(21). Note also that biconsonantal roots are characterized by
the deletion of the prefix vowel.

In his analysis of Maltese Arabic, Brame (1972) accounts
for the differences by proposing that long vowels found in
forms like those in (18b) are the result of a process of
compensatory lengthening. Still according to Brame, the
process is triggered by tﬁe deletion of a sonorant.<9> In my
analysis? the nature of the sonorant in question will not be
discussed. I will simply use a diacritic segment S to indic;te
the presence of the proposed sonorant. Thus, the initigl

syllabification of the consonantal root /1, S, b/ can be shown

as in (22a).
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/L, 8, b/ /ja/ /Y, 8, b/ ja/
/°'\ r A d./r\ /%{ /'\ i
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n i 1 a b u n i 1 a b u

In (22a), the unacceptabie sonorant cluster found in the
onset of the second syllable of the initial structure |is
resfllabified as 1in (?2b). In (22c¢), all the conditions on

3 resyllabification have applied. The sonorant is subsequently
deleted in the nucleus, leaving an empty slot, which triggéfs
compensatory lengthening, as shown in (224).

The above analysis assumes that +the NMC holds in Maltese
Arabic. I have also argued thac compensatory lengthening can
only be present in languages which are sensitive to branching
nuclei. This sensitivity to the quantity of syllablés is
illustrated by the stress rule in Maltese Arabic.

Following McCarthy (1979%a), as reanalyzed by Hayes

(1981), the syllable structure for superheavy syllables in

Semitic languages is assumed to be as in (23).
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With the exception of superheavy syllables which only
occur at the end of words and must be syllabified as in (23),
the stress rule in Maltese Arabic 1is similar to the Latin
Stress Rule, Keeping in mind that the appendix of a
superheavy syllable is itself considered a constituent, the

stress rule of Maltese Arabic is as follows: .

24. Maltese Arabic Stress Rule

a. Make the last immediate node of the
final syllable extrametrical.

b. Form a binary, left dominant foot
at the right edge of a word.

__Dominant nodes must branch_ _

c. Form a right dominant word tree. ¢

This is exemplified in (25). The extrametrical
constituent is adjdined as a weak member to the preceding
foot.

25a. s ult aa (n) b. Xmaanm (ar
s W s W

N N
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c. hilaab (u d. imradmn (a)
W S w s W

Since quantity sensitivity is a prerequisite to the
presence of compensatory lengthening or gemination in any
language, let us ngq‘ lock at the stress rule tor Tiberian
Hebrew. Main stress assignment, as described by McCarthy

~ (1979a), can be stated as follows:

26. Main Stress Rule

At the earliest level of representation,
main stress is assigned to the final syllable
if it is closed, otherwise to the penult.

14

This statement, according to Ha&¥es (198l), <can be
expressed by the construction of binary, left dominant feet at
the right edge of the word. The rule must apply on the rime
projection only, i.e. only the branching rime 1is considered
heavy, not "the branching . nucleus. According to Hayes,
Tiberian Hebrew also needs a Deforestation rule which deletes

.
every metrical structure to the left of the main qtress.

Y, 27. Deforestation

Delete 2all metrical nodes that are commanded by
an s at their right.

Once Deforestation has applied the rest of the metrical

structure can be erected using the following rules.
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28. Secondary Stress Rule

a. On the nucleus projection, form unbounded
left dominant feet in which dominant nodes
must branch.

b. Form a right dominant word tree.

This is shown in (29).

29a. t e e aazahb t e e aazalb

w s
\\\\\\\\j
"b.laasuud laasuud
s W l s w
/- \
W s

Although the foot bearing the main stress is erected only
on the rime projectiong- the rest of the metrical structure is
erected on the nucleus projection, showing the language‘tb be
sensitive to both branching rime and branching nucleus. Thus,
the presence of compensatory lengthening and gemination in tﬁe
language would not be inconsistent with my hypothesis, even if
compensatory lengthening is present as a marked option, as
Kgye and Lowenstamm assume. in Tiberian Hebrew, as in Maltese
Arabic, the process of gemination occurs at a stage where the

skeletal positions are being linked to the consonantal root

and the vocalic melody. At this' stage, compensatory

Y
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lengthening is used only when geminatiorn is not allowed by the
constraints of the language. That is, when the only consonant
available for linking cannot geminate, the branching rime is
reanalyzed as a branching nucleus so as to allow for the
linking of some other element. Note that this reanalysis is
brought about by a language specific constraint on possible
sequences of segments.

I have shown, however, that'in Maltese Arabié there is a
process of compensatory lengthening which does not come from
the reanalysis of a branching rime_into a branching nucleus.
Rather, compensétory lengthening'occurs to preserve a point
left empty by the deletion of a segment in the nucleus. -The
two strategies, whatever their level of derivation, can still
be seen as the surface manifestation of a need to preserve the
two points of a branching nucleus.

Therefore, these alyses of compensatory lengthening and
gemination in Maltese‘Arabic and Tiberian Hebrew show that the
Semitic languages are not counterexamples to my gain proposals
concerning these processes. In fact, I have shown that the

instance@@f compensatory lengthening in Maltese Arabic can be

incorporated into my analysis of the prdbess.

~
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3.3 Conclusion

In this thesis, I have proposed an analysis of
compensatory lengthening within a parametric framework. I have
sho&n that the presence of compensatory lengthening in a
language can be linked to the particular setting of certain
parameters of Universal Grammar.

Starting "with the assumption that the process of
Wcompensatory lengthening is a surface manifestation of the
need to keep a heavy syllable branching, I have claimed that
this process can only be found in quantity-sensitive languages
wvhere a branching nucleus is considered héavy. Furthermore,
enly segments which can be found in the nucleus will trigger
compensatory lengtheq}ng when deleted. I have also argued for
the presence of the Nucleus Maximization Condition in those
languages where the deletion of a sonorant triggers
compensatory lengthew?hg.

In the course'éf this thesis, I have argued for the need
for a very"/&estricted and principled theory of
syllabification. I haée shown how a : universal order of
syllabification can be used to differentiate between various
processes with similar surface manifestations. Ie have also

argued that Piggott and $ingh (1985)°'s Sonorant R&assignment

can be best seen as a parameter of U.G. which is part of the

set of syllabification principles which mediate ISP. %Thib B

b . . -
parameter I have renamed the Nucleus Maximization Condition.
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To‘conclude, in this framework, compensatory lengthening

is no 1longer considered a language-specific rule in a
/ ! .

parti¢ular grammar. Instead, compénsatory lengthening can be

seen to follow from properties of representations and

principles and parameters of Universal Grammar.
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/ <1>

(2>

<3>

<4>

Notes to Chapter 3

The reduction of vowels ii hiatus 1is another such

process.

The phonological interpretation of these forms ig, for
the most part straightforward, except for the segment
which is claimed to be the fronted vowel [&] by Walker.
It 1is represented orthographically as e (ai before

nasals).

Although Walker uses [£] as the reflex of Vulgar Latin
[a] in stressed position (i.e. as an allophone of /a/),

he still argues that (#] is a phoneme in the 0l1d French

vowel system, which accounts for its presence in both "

tables.

This dces not seem to be a controversial move, since
Bouchard (1981) has argued)for an appendix at the end of
each syllable in Modern French (word-internal
ﬁppendices), following the c¢laim that there can only be

one consonant in the coda of French syllables.

‘*Furthermore, by making the appendix extrametrical, one

can explain ﬁhy last syllables containing gghwa are
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<5>

<6>

<7>

e »

-

skipped over by the stress rule even when those syllables

-

end in a consonant.

Except for final Unst;essed [i}, [o] and [u] in hiatus
with the tonic vowel in Late Latin or brought into hiatus
by the deletion of an intervocalic corsonant in Early
Gallo—-Roman. Those vowels became glides\bnd combined

with the preceding vowel to form a diphthong.

Many linguists (e.g. Pope 1952:205) have argued that, in
0ld and Middle French, quantity was not distinctive. If,
as I claim, all the underlying vowels were either long or
diphthongized, with the exception of schwa, tﬁgs
seemingly non—distinctiveness can be readily explained.
All the rimes are branching underlyingly, again with the
exception of non~branching nuclei linked to schwa.
»

[l] was deleted after [1]. After all other wvowels, [1]
vocalized to [u], which, then, combined ° to form
diphthongs and triphthongs with the low and mid-vo%els.
After the rounded high vowels ([ii] and [u], hoﬁever, it

merged with the preceding vowel, lengthening it.

B o
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(8>

<9>

Principle (10): Null elements may not appear in branching

~ constituents, where constituent refers to the prosodic
constituent immediately dominating the null element

(Lowenstamm and Kaye 1985:9).

See Brame (1972) for a detailed account of his choice of

Cas the abstract sonorant found in Maltese Arabic.

N
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