NUCLEAR PHENOMENA IN

BRAZILIAN PORTUGUESE

by

THAIS CRISTOFARO ALVES DA SILVA

A THESIS SUBMITTED TO THE DEPARTMENT OF
PHONETICS AND LINGUISTICS
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR
THE DEGREE OF DOCTOR OF PHILOSOPHY

SCHOOL OF ORIENTAL AND AFRICAN STUDIES

UNIVERSITY OF LONDON

1992




ProQuest Number: 10672618

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction isdependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

uest

ProQuest 10672618

Published by ProQuest LLC(2017). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code
Microform Edition © ProQuest LLC.

ProQuest LLC.

789 East Eisenhower Parkway
P.O. Box 1346

Ann Arbor, M 48106- 1346



ABSTRACT

NUCLEAR PHENOMENA IN BRAZILIAN PORTUGUESE

In this thesis we will analyse phonological
phenomena which involve nuclear positions in Brazilian
Portuguese. The theory of Charm and Government is the
framework on which our analysis is based.

We will discuss the distribution of Brazilian
Portuguese vowels with respect to the primary stressed
position which, we propose, is subject to charm
constraints imposed on nuclear segments.

Emphasis is placed on analysing vowel coalescence
in Brazilian Portuguese. Specifically, we will
consider phonological processes which involve vowel-
glide alternations. We will argue that whether a high
vowel alternates or fails to alternate with its
corresponding glide depends on the governing relations
that adjacent nuclear positions contract with each
other.

Our analysis aims not only to provide a general
account for the occurrence of high vowels and glides,
but also to determine how glides are phonologically
interpreted in Brazilian Portuguese.

Department of Phonetics and Linguistics
School of Oriental and African Studies
University of London

Thais Cristofaro Alves da Silva




TABLE OF CONTENTS

ACKNOWLEDGMENTS ——=-==——mmmemmmmecmemmm——— e e m m e e e i

PREFACE ————=== e e e e o e e e e e ii

CHAPTER 1: THE THEORY OF CHARM AND GOVERNMENT

1.0.

1.1.

Introduction -=-=--—rmmmr 1

A Theory of Phonological Strings

1.1.0, Introduction ———c-memme e e 2
1.1.1. On the Notion of Phonological Government - 3
1.1.2. Constituent Government ------w-oe——eeee———o 7
1.1.3. Interconstituent Government ---—-—--—--~==--=- 12
1.1.4, Sequences of Adjacent Nuclear Positions -- 17
The Internal Representation of Nuclear Segments - 21
Governing Properties of Nuclear Segments -—--——-—-- 33
. Conclusion =——-———-mmm e ————_—— 37

CHAPTER 2: WORD STRESS IN BRAZILIAN PORTUGUESE

2.0.
2.1.
2.2.
2.3.

2.4,

Introduction ~——=-———— e ————— 38
Primary Stress Assignment --——--—crmemmcm e 39
Secondary Stress and Word Level Stress —-----—m——-- 54
Metrical Constraints Imposed on Constituents -~~~ 58
Conclusion ——————=meme e 64




CHAPTER 3: THE VOWEL SYSTEM OF BRAZILIAN PORTUGUESE

3.0. Introduction —---—=—=—---mm e

3.1. Primary Stressed Vowels§ ———————m—mememmeccm e ————
3.2. Posttonic Vowels ———-— e e
3.3. Pretonic Vowels ===mm e
3.4. Summary of BP Vowel System --——=-remmeecome e

3.5. The Underlying Representation of High Vowels ----

3.6. Conclusion ——=—————mmmem——— e

CHAPTER 4: REVIEW OF THE LITERATURE

4.0. Introduction ——————— e

4.1. The Phonemic View
4.1.1. Glides as Underlying Segments =-=w-eeceemmeew.
4.1.2. Glides Derived from High Vowels —=========
4.2. The Linear Generative View
4.2.0. Introduction =======-——mm e
4.2.1. Glides as Underlying Segments ~—-===ec—e---
4.2.2. Glides Derived from High Vowels -——-————--
4.3. The Non-linear View
4.3.0. Introduction ———=——— e m e ————— e
4.3.1. Bisol's Analysis O

4.4. Conclusion ——————————— -




CHAPTER 5: ON GOVERNING RELATIONS BETWEEN NUCLEAR POSITIONS

5.0. Introduction ———=== - e 124
5.1. The Obligatory Contour Principle -----—mmemeeeea- 126
5.2. Previous Proposals on Governing Relations

Between Adjacent Nuclear Positions

5.2.0. Introduction =—=—=—c e~ 129
5.2.1. Charette's Proposal ———==-—cmmmmmommoemem e 131
5.2.2. Yoshida's Proposal =—-————memmmcemcmmcee—ae— 134
5.2.3. Conclusion ——————— e mmm e 138
5.3. Internuclear Governing Relations ----===-—=ceea-- 142
5.4. CoNncluSion —————=— == e 150

CHAPTER 6: PREVOCALIC GLIDES AND PREVOCALIC HIGH VOWELS

6.0. Introduction ===——- e ————_————— 151
6.1. The Phonological Representation of Prevocalic

Glides and Prevocalic High Vowels —======-ceme—-—- 152
6.2. Pretonic Prevocalic Glides and Pretonic

Prevocalic High Vowels === mmm e e e 157
6.3. The Syllabification of the Glide [W] ~==========- 179
6.4. Posttonic Prevocalic Glides and Posttonic

Prevocalic High Vowels ~—+~————mrmme e e e 192

6.5. Prevocalic Primary Stressed High Vowels —===eaea-- 202

6.6. Conclusion ——=-mrermecr e e ——————— 214




CHAPTER 7: POSTVOCALIC GLIDES AND POSTVOCALIC HIGH VOWELS

7.0. Introduction —===-mmerrm e ——————— 219
7.1. The Representation of Vowel-Glide Sequences ----- 220
7.2. The Phonological Interpretation of Vowel-Glide
Sequences in BP --———-—-—+—-—e 223
7.3. Postvocalic Glides and Postvocalic High Vowels -- 236

7.4, CONClUSION == e e e e e e 242

CHAPTER 8: INTERVOCALIC GLIDES AND SEQUENCES OF HIGH VOWELS

8.0. Introduction ~+~-wmm 243
8.1. Intervocalic Glides =~~~ emmrmem e e 244

8.2. Sequences of High Vowels

8.2.0. Introduction ==--====-—mmem—m e 258
8.2.1. Pretonic Sequences of High Vowels -------- 261
8.2.2. Posttonic Sequences of High Vowels ~~=—n-- 267
8.2.3. Primary Stressed High Vowels S 275
8.3, CONClUSION == m— e e e e e 284
CONCLUSION - ~~-- - e e 285

REFERENCES - = o o o e e e 289




0O resto & mar...

(TOM JOBIN)

To Johnzinho




ACRNOWLEDGMENTS

The completion of this thesis would not have been

possible without help from:
My supervisor, Professor Jonathan Derek Kaye.

My colleagues from the School of Oriental and
African Studies and University College, London,

especially Dr. Monik Charette.

Dr. John Harris and Dr. Harry van der Hulst for
their comments and suggestions on various sections of

this thesis.

My friends, especially, Ariadne; Baofa;
Bernadete; Carlos and Nice; Cecilia; Ceri; Chico and
Cris; Chris and Vania; Dani; Dana; Dona Isa and
family; Evelina; Gracinha and Chris; Isa Terezinha;
Krenak people; Lena; Lucinha; Luiz Carlos; Lysle;
Marcio; Marco Antonio; Moyra; Peter; Polly and Iara;
Sanzio, Ivana and Natalia; Vic, Help, Carol and

Barbara; Zina; Willer and, of course, Johnzinho.
Fabio (he knows why).
The CNPg -~ Conselho Nacional de Desenvolvimento

Cientifico e Tecnolégico - for grant numbers 20.24.24-

86 and 40.24.69.91-7.




FREFACE

PREFACE

In this thesis we will analyse phonological
phenomena which involve nuclear positions in Brazilian
Portuguese. Specifically, we will consider vowel
coalescence with emphasis on the process of vowel-

glide alternations.

The data we present comes from the Brazilian
Portuguese dialect spoken in Belo Horizonte, in the
state of Minas Gerais. We will refer to this dialect
as BP. References to other dialects are made whenever
they are useful for supporting an argument or when
they throw some light on the discussion of a given

issue.’

The analysis we provide is based on nouns and
adjectives, whose morphological structure consists of
a noun stem, which may optionally be followed by a

derivative suffix, in turn followed by the morpheme of

' The translation into English of the data
originally collected in Portuguese was based on the
examples provided by "Novo Dicionario Barsa das
Linguas Inglesa e Portuguesa", HOUAISS, A. & AVERY,
C.B (ed.). APPLETON-CENTURY-CROFTS, New York, Division
of Meredith Publishing Company, 1964.

ii




PREFACE

gender.’

The framework we have adopted is the theory of
Charm and Government which has been developed by KAYE,

LOWENSTAMM and VERGNAUD (1985, 1990).

In Chapter 1 we present the basic assumptions of
the theory of Charm and Government, providing the

tools necessary for the analysis we propose later.

In Chapter 2 we provide a general account of how
word stress is assigned in BP. We will argue that
primary stress is lexically determined. We will also
consider how secondary stress and word level stress
are assigned and we will state some constraints which

are imposed on posttonic constituents in BP.

In Chapter 3 we discuss the distribution of BP
vowels with respect to the primary stressed position.
We will see that some vowels may only occur in

posttonic position, whereas others may occur either

* The processes we consider in this thesis also

apply to verbal forms. However, considering that the
presentation of data from verbs would necessarily lead
us to the discussion of verbal morphology - which is
more complex than the morphological structure of nouns
and adjectives - we restricted our data to nouns and
adjectives.

iii
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pretonically or in primary stressed position. We will
propose that the distribution of vowels in BP with
respect to the primary stressed position is accounted

for by charm constraints imposed on nuclear segments.

In Chapter 4 we present a review o0f the
literature on high vowels and glides in BP. We will
see that there is controversy as to whether high
vowels and glides are both underlying segments or
whether the latter are derived. We will consider both
views in different frameworks showing that further
research is still needed to account for the
distribution of high vowels and glides and the

phonological representation of glides in BP.

In Chapter 5 we consider governing relations
involving a sequence of strictly adjacent nuclear
positions. The proposal presented in this Chapter will
be applied to our analysis of vowel-glide alternations
in BP which is presented in the remaining Chapters of

this thesis.

In Chapter 6 we investigate forms in which
prevocalic high vowels, i.e. [iV,uV], and prevocalic
glides, i.e. [jV,wV], occur. We aim to define the

conditions under which a high wvowel alternates or

iv
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fails to alternate with its corresponding glide. We
will also determine how prevocalic palatal glides are
syllabified in BP. We will see that unlike prevocalic
palatal glides, forms which present prevocalic back
glides, e.g. [wa], may differ with respect to their

syllabification.

In Chapter 7 we consider forms which present
postvocalic high vowels, i.e. [Vi,Vu], and forms which
present postvocalic glides, i.e [Vj,Vw]. We will
determine the phonological representation of
postvocalic glides in BP and also when a postvocalic
high wvowel or a postvocalic glide is phonetically

manifested in BP.

Finally, in Chapter 8 we analyse forms presenting
intervocalic palatal glides and forms presenting
sequences o0f high wvowels. We will determine how
intervocalic glides are phonologically interpreted in
BP and which of the high vowels in a sequence of high

vowels may be phonetically manifested as a glide.




CHAPTER 1: THE THEQRY OF CHARM AND GOVERNMENT

CHAPTER 1

THE THEORY OF CHARM AND GOVERNMENT

1.0. Introduction

In this Chapter we will present the theory of
Charm and Government with the aim of providing the
tools necessary for the analysis we propose later. We
will first discuss how the theory addresses the
organization of phonological strings. Then we will
consider the internal representation of nuclear
segments in Brazilian Portuguese. We will also address
the governing properties of nuclear segments, defining

the potential governors and the potential governees.




CHAPTER 1: THE THEORY OF CHARM AND GOVERNMENT

1.1. A Theory of Phonological Strings

1.1.0. Introduction

One of the tasks of Government Phonology
(henceforth GP) is to explain how phonological strings
are organized.' More precisely GP aims to explain how
segments and skeletal positions are associated to
phonological constituents. The theory proposes that
skeletal positions along with their segments are
associated to constituents in terms of the relations
(called governing relations) they contract with each
other. The establishment and manifestation of
governing relations are derived from principles of
Universal Grammar which, along with parameters, define
phonological systems. In the following section we will
present the GP proposal concerning the organization of

phonological strings.

1

For other lines of research in GP and a full
presentation of the theory as well as theoretical
evidence for its basic assumptions see KAYE, 7,
LOWENSTAMM, J. & J.-R. VERGNAUD (henceforth KLV)
(1985, 1990), CHARETTE (1988, 1991) and KAYE, J. (ed.)
(1990Db).




CHAPTER 1: THE THEORY OF CHARM AND GOVERNMENT

l1.1.1. On the Notion of Phonological Government

Government is defined as a binary, asymmetric
relationship between adjacent skeletal positions. The
establishment of a governing relation between adjacent
positions defines a governing domain where one of the
positions is the head - or the governor - and the
other position is the complement - or the governee.
For a governing relation to be established two
conditions must be satisfied: formal and substantive.
The formal conditions are stated in (1).

(1) Formal Conditions

a. Strict Locality
b. Strict Directicnality

The strict locality condition requires the
governor to be adjacent to the governee at the zero
level of projection. That is, the level of projection
at which all positions are present. The strict
directionality condition defines +the nature of

headship within a governing domain.?

* Directionality of government in phonological

constituents differs from syntactic ones in the sense
that in the 1latter directionality 1is subject to
parametric wvariation whereas in the former it is
universally defined. That is why directionality of
government in phonological constituents is called
"strict". This issue will be addressed in detail in
the following pages.
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The substantive condition defines the governing
properties of segments, i.e. whether a given segment
is a governor or a governee. The theory assumes that
all phonological segments are formed by a set of
primitive, autonomous, independently pronounceable
units which are called elements. These elements may
occupy a skeletal position alone or they may combine,
forming a compound segment. The combinatorial
possibilities of elements are defined in terms of a
property <called charm.’ Besides defining the
combinatorial possibilities of elements, charm
characterizes the cardinal nature of segments. Very
roughly speaking, charm characterizes a segment either

as a vowel or as a consonant.

Segments are either charmed or charmless. Charmed
segments are either positively or negatively charmed.
Positively charmed segments have the property of
"voweliness" and they occur in nuclear head positions.
Negatively charmed segments have the property of
"consonantiness" and they occur in non-nuclear head
positions, i.e. onsets. Charmless segments do not have
either the property of "voweliness" or

"consonantiness". A neutrally charmed or charmless

? Later in this Chapter we will discuss the theory
of Charm when we present the internal representation
of BP vowels.




CHAPTER 1: THE THEORY OF CHARM AND GOVERNMENT

segment may occur either in a nuclear position or in

a non-nuclear position.

The property necessary for a skeletal position to
govern or to be governed by an adjacent skeletal
position is given by the charm value of the segments
which are linked to the skeletal positions. Charmed
segments are governors and charmless segments are

governees.*®

According to the theory, phonological or lexical
representations are organized as follows: at the
segmental 1level there is a linear seguence of
segments; at the skeletal 1level there is a linear
sequence of skeletal positions which are associated to
segments; at the constituent level there are onset-
rime sequences where the rimes are the immediate
projection of nuclear heads. The onset-rime sequence

represents what is called the syllable.®

* Later research has shown that the governing

property of a segment involves not only its charm
value but alsc its complexity (cf. KLV (1990)). The
notion of complexity and its role in the governing
properties of segments is discussed in section 1.3.

® In GP the nucleus, onset and rime are the only
constituents present in phonological representations.
Evidence for denying the so-called Coda constituent is
given in KAYE (1989c). As for the arguments on denying
the syllable as a phonological constituent see KAYE
(1989e) and KLV (1990).
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Nuclear positions and their segments are
lexically associated to nuclear constituents.® As for
the non-nuclear positions, they are phonologically
interpreted according to the governing relations they
contract with each other. There are two types of
governing relations: constituent and interconstituent.

Let us first consider constituent government.

® This property follows from the "Licensing
Principle" which establishes that all positions in a
domain must be licensed, except the head of this
domain (cf Kaye (1989e)). Nuclear positions are the
head of the onset-nucleus sequence so that they are
themselves licensed.
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1.1.2. Constituent Government

Consider the phonological or lexical

representation of [vidri] 'glass' illustrated below.’

(2) ©

R O R
i I
N N
| I
X X X X X
] I ] 1 1
] i 1 i 1
v ita r° @o°

(2) illustrates a sequence of skeletal positions
which are associated to segments. Recall that nuclear
positions and their segments are lexically associated
to nuclear constituents. Let us then coﬁsider how the

non-nuclear positions are syllabified.

Let us first consider the syllabification of the
initial non-nuclear position in (2) - which is filled
with the segment v . The only available constituent to
which it may be associated is the initial onset. Thus,

there is no ambiguity regarding its syllabification,

7

o~

The symbols @ and I correspond to lax high
vowels and their counterparts i and u correspond to
tense high vowels., The superscripts on the segments
illustrated in (2) correspond to the charm value of
those segments. The role of charm in phonological
representations is addressed in the following pages.

7




CHAPTER 1: THE THEORY OF CHARM AND GOVERNMENT

i.e. it must be attached to the initial onset.®

Let us now consider the phonological
interpretation of the remaining two non-nuclear
positions in (2). In the sequence of non-nuclear
positions illustrated in (2) the far left position is
filled with a charmed segment, i.e. the negatively
charmed segment d. The non-nuclear position which
immediately follows 4d is filled with a charmless
segment, i.e. the neutrally charmed segment r°. We have
seen that charmed segments are governors and charmless
segments are governees. Therefore, the negatively

charmed segment 4 must govern the charmless segment

o]

r®, Given that the non-nuclear position filled with &
has to govern the non-nuclear position filled with r°,
it must be associated to a constituent head. This is

because only a head position may govern a complement.

In order for the skeletal position filled with &
to be associated to a constituent head it is projected

over the onset constituent. Given that d is associated

® In the cases where a sequence of non-nuclear

positions occurs, syllabification may be apparently
ambiguous. This 1is because in a sequence of non-
nuclear positions both positions may be associated to
the same constituent, i.e. a branching onset, or to
different constituents, i.e. a rimal position and the
following onset. As we will see shortly, in GP there
is no ambiguity regarding the syllabification of a
sequence of non-nuclear positions.

8




CHAFTER 1: THE THEQORY OF CHARM AND GOVERNMENT

to a constituent head, it can govern the following
non-nuclear position which is filled with r°. We derive
a structure where two positions interacting in a
governing relation are associated to the same

constituent.

(3)

o M Z e
--0
/

+

< -- ¥ --=-=- O
Q.= - -~

~
=¥ - Z--

1= H e~

A governing relation involving two adjacent
positions which are associated to the same constituent
is defined as:

(4) Constituent Government

a. Strictly local
b. Strictly directional - head initial

The strict 1locality condition requires the
governor to be adjacent to the governee at the zero
level of projection. The strict directionality
condition requires the head to be initial in all
phonological systems. Constituent government operates
from left-to-right. It follows from the conditions in
(4) that constituents are maximally binary, i.e.

branching constituents are at most associated to two
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skeletal positions.” In (5) we illustrate the

branching constituents (the head is underlined).

\
\
\

\
\

(5) a. 0O b.
\
x

¢ - 2= =
/

N
I
!
]
]
|
I

X
1
i
a+/o

- %
w-- N
o}

1
!
|
|
I
I

a

aQ__
*
(=]

-
[+]

(5a) represents a branching onset governing
domain where the head presents a negatively charmed
segment and the complement must present a neutrally
charmed segment. Branching onsets present a stop or
non-sibilant fricative in the head position and a
liquid in the complement position. BP is a language
which presents branching onsets, eg. [klard] 'clear'

or [livrdi] 'book'.'®

(5b) illustrates a branching nucleus governing
domain. It represents the structure of both 1long
vowels and heavy diphthongs.'’ Long vowels represent
the case in which the same segmental material occupies

both the governing and the governed positions. Heavy

° This claims follows from the "Binary Theorem"

which is demonstrated in KLV (1990).
' A phonological process involving branching
onsets in BP is discussed in Chapter 6.
' Heavy-diphthongs represent what has been
referred to in the literature as falling diphthongs.

10




CHAPTER 1: THE THEORY OF CHARM AND GOVERNMENT

diphthongs represent the case where the governing
position is filled with either a positively charmed
segment or with a complex charmless segment and the
governed position is filled with a simplex charmless

segment.'?

(5c) represents a branching rime governing domain
where the nuclear head governs its following rimal
complement. The theory proposes that nuclear hgad
positions have the property of governing non-nuclear
positions regardless of their charm value (cf. KAYE
{1989e) ). Therefore, nuclear heads always govern rimal
complements. The segment occurring as the nuclear head
may be either positively charmed or charmless and the
segment occurring in the rimal complement will be
neutrally charmed. Branching rimes occur in BP in

forms like [past@i] 'field' and [poht{] 'harbour'.

The representations in (5) illustrate governing
domains in which two skeletal positions are associated
to the same constituent. In the following section we
will consider governing domains involving skeletal
positions which are associated to different

constituents.

> The internal representation of nuclear segments
in BP is defined later in this Chapter.

11
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1.1.3. Interconstituent Government

Consider the lexical representation of [péasti]

'field' illustrated below:

(6) 0O R 0 R
1 1
1 1
N N
! !
X X X X X
] i ] ] ]
| 1 [} I 1
p a st @°

From the lexical representation in (6) we must
show to which constituents the non-nuclear positions
are associated. The far left non-nuclear position
filled with the segment p  is associated to the initial
available onset. As for the two other non-nuclear
positions filled with s° and t°, we again must show to
which constituents they are associated. Non-nuclear
skeletal positions along with their segments are
associated to constituents according to the governing
relations they contract with each other. Therefore,
the non-nuclear positions in (6) will be associated to
constituents according to the governing relations

established between them.

In the preceding section we considered the form
[vidri] 'glass' showing that its sequence of adjacent

non-nuclear positions - filled with the segments d° and

12
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o

r° - are associated to the same constituent (cf. (3)).
In this case the first non-nuclear position in the
sequence is filled with a negatively charmed segment,

i.e, d, being followed by a non-nuclear position

filled with a neutrally charmed segment, i.e. r°.

In (6) we also have a sequence of non-nuclear
positions. However, unlike the case of [vidrd] - where
the sequence of non-nuclear positions presents a
negatively charmed segment followed by a neutrally
charmed segment - the representation in (6) presents
a sequence of non-nuclear positions where a neutrally
charmed segment, i.e. s°, is followed by a negatively

charmed segment, i.e. t°.

We have seen that charmed segments are governors
and charmless segments are governees. Therefore, the
non-nuclear position filled with t” in (6) will govern
the position filled with s°. In order for the non-
nuclear position filled with t° to govern the non-
nuclear position filled with s° it must be associated
to a constituent head. This is because only a head
position may govern a complement. The non-nuclear
position filled with t° is then projected over the
onset constituent - which is a non-nuclear head. Given

that t° is associated to a constituent head, it can

13




CHAPTER 1: THE THEORY OF CHARM AND GOVERNMENT

govern the preceding position filled with s° which is
then associated to the rimal complement (which is a
non-head position). We derive a structure where two
positions interacting in a governing relation are

associated to different constituents.

(7)

o= M= 2

0
;
:
:
X
i
.-
:

A governing relation involving two adjacent
positions which are associated to different
constituents is defined as:

(8) Interconstituent Government

a. Strictly local
b. Strictly directional - head final

The strict 1locality condition requires the
governor to be adjacent to the governee at the zero
level of projection. The strict directionality
condition requires the head to be final in all
phonological systems. Interconstituent government
operates from right-to-left. In (9) we illustrate an

interconstituent governing domain (the head is

underlined).

14
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O

(9)

e
~
~
-~
— [ = e em O

| — T —— ¥
°
Q
;

(9) illustrates a non-nuclear interconstituent
governing domain. According to the theory, a governing
relation is always present between an onset and the
preceding rimal complement (cf. KAYE (1989c)). The
onset position usually presents a negatively charmed
segment and the rimal complement presents a charmless
segment.’” BP is a language which presents branching

rimes, e.g. [pastii] 'field' and [tahdi] 'afternoon'.

* A governing relation between an onset and a

rimal complement still holds when both positions are
filled with neutrally charmed segments. In this case
the neutrally charmed segment occurring in the onset
position must have a complexity greater than the
neutrally charmed segment occurring in the rimal
complement. For details on the charm wvalue and
complexity of segments occurring in non-nuclear head
positions see HARRIS (1990).

* In some dialects of BP, including the Belo
Horizonte one, there is a phonological process
according to which an alveolar stop is phonetically
manifested as an alveo-palatal affricate when it is
followed by a front high vowel, i.e. /tia/ --> [Bia]
‘aunt' and /dia/ --> [d¥ia] 'day'. For typing purposes
forms presenting alveolar stops followed by a high
vowel will be phonetically transcribed with an
alveolar stop rather than with an alveo-palatal
affricate, i.e. [tdhdi] rather than [tahd¥1].

15
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In this section we considered interconstituent
governing domains, i.e. governing domains in which the
adjacent positions are associated to different
constituents. In this thesis we will be investigating
governing relations which involve sequences of
strictly adjacent nuclear positions. The following
section is devoted to the investigation of

representations presenting such sequences.

16
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1.1.4. Sequences of Adjacent Nuclear Positions

In this section we investigate governing
relations involving strictly adjacent nuclear

positions. Consider the representation in (10).

(10) o) 0]

Q--X--2Z--
@ ¥ - -

In order to consider the representation
illustrated in (10) - which involves a sequence of
adjacent nuclear positions - let us examine the
phonological representations of nuclear and non-

nuclear positions.

Nuclear heads are associated to skeletal
positions at the level of lexical representation (cf.
1.1.1). A nucleus although it always dominates a
skeletal position may or may not have segmental
content. That is, a nuclear skeletal point may be
linked to a segment (cf. (lla)) or it may have no
segmental content, i.e. it may be ‘'"empty" (cf.

(11b))."*

'* The theory claims that "empty" positions are

filled with an element which presents special
properties. This element is called the cold element -
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(11) a. ©

Q- ¥ - Z-- 1
o
Q- X - Z--

R
W= W === O

Onsets on the other hand can either be associated
to a skeletal position filled with segmental material
(cf. (12a)), or they can be associated to a skeletal
position which dominates no segmental material (cf.
(12b)), or they can dominate no skeletal position (cf.

(12c)).*®

(12) a.

0
|
I
|
I
|
i

X
t
1

Q-- % - Z-
©-- % -==--- 0
Q -~ --2Z--
Q -= % —- Z--

@

Let us now examine the governing relations which
involve a sequence of adjacent nuclear positions - as

illustrated in (10). Notice that the onset which

which is represented by v°. The properties of the cold
element are addressed later in this Chapter when we
present the internal representation of nuclear
segments. Empty positions are subject to a special
type of government called Proper Government. For the
discussion of Proper Government see KAYE (1990a),
CHARETTE (1988, 1991).

'* We refer the reader to CHARETTE (1988) for the
discussion on the different behaviour of onsets which
dominate no segmental material (cf. (12b)) and onsets
which dominate no skeletal position (cf. (l2c)).
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intervenes between the adjacent nuclear positions in
(10) dominates no skeletal position, so that the two
nuclear positions are adjacent and therefore subject
to government. Remember that for a governing relation
to hold between two adjacent positions one of the
positions must be filled with a segment which has the
property necessary for governing the segment occurring
in the other position. The property of a skeletal
position to govern or to be governed is given by the
charm value of the segments which are linked to the
skeletal positions. The charm value of a segment is
given by its internal representation. The internal
representation of a segment consists of the elements

of which it is formed.

In this thesis we will be concerned with
governing relations which may hold in representations
such as the one illustrated in (10), i.e. sequences of

7

adjacent nuclear positions.!” In order to consider
governing relations involving adjacent nuclear
positions we have to determine the governing
properties of nuclear segments. That is, we have to

define which nuclear segments are potential governors

and which ones are potential governees. In the

' In Chapter 5 we provide a theoretical
discussion on governing relations between adjacent
nuclear positions.
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following sections we will discuss the internal
representation of nuclear segments defining the class

of governors and the class of governees.

20




CHAPTER 1: THE THEORY OF CHARM AND GOVERNMENT

1.2.The Internal Representation of Nuclear Segments

In this section we will present the theory of
phonclogical representation of vowels as proposed in
KLV (1985) and KAYE (1989%e).'® According to the
theory, any segment consists either of one element or
a combination of elements. Elements are understood as
autonomous, independent pronounceable units. It 1is
assumed that any vowel system is derived from the set

of elements given in (13).

(13) A I° U’ 3 N v°

The superscripts assigned to the elements in (13)
represent their c¢harm value. Charm is a property
which, among other things, expresses the combinatorial

possibilities of elements.'’

Elements occurring in nuclear positions are
either positively or neutrally charmed. Positive charm
represents the property of "voweliness". Since what

characterizes a vowel is resonance, an element which

' For the internal representation of consonants

cf. KLV (1990), YOSHIDA (1991), HARRIS (1990).

' Charm also determines cardinal properties of
segments. Positively charmed segments are associated
to nuclear head positions. Negatively charmed segments
are associated to non-nuclear head positions, i.e.
onsets. Neutrally charmed or charmless segments are
associated either to nuclear or non-nuclear positions.
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enhances a particular resonating cavity is positively
charmed. In (14) we illustrate the positively charmed
elements from (13) and the respective resonating
cavity they enhance.

(14) A' Oral cavity

Z' Pharyngeal cavity
N' Nasal cavity

The remaining elements in (13), i.e. I°, U° and

]

v°, are neutrally charmed, i.e. charmless. A neutrally
charmed element has neither the property of
"voweliness" nor "consonantiness". That 1is, a
charmless segment can be assigned either to a nuclear

position or to a non-nuclear position, i.e. an onset

or a rime.*

The theory claims that any vowel system is
derived from the set of elements given in (13). Those
elements may occur either alone or in combination. In
order to combine elements the "Charm Principle" must
be satisfied.

(15) Charm Principle
Elements with like charm cannot combine.

* In Chapter 6 we will address in detail the

representations in which the charmless elements I° and
U° occupy a nuclear position or a non-nuclear position.
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According to the Charm Principle, the positively
charmed elements - A', 1', N' - cannot combine with
each other since they have like charm. Notice that
neutrally charmed elements - I°, U°, v° - may combine
with each other. This is because the charm property of
a neutrally charmed element is the absence of charm so
that the charm principle is not violated. The
combination of elements is given by a phonological
expression which reflects a fusion process. In (16) we
illustrate a combination of two elements.

(16) ( é*- l;)

operétor ﬁead

A phonological expression always involves a
binary operation. The full stop in (16) separates the
two terms of the phonological expression. The term on
the left is called the operator and the term on the

right is called the head.®

Each element has a number of phonetic properties

one of which is marked. The marked phonetic property

2

of an element is called its salient property.?* In

(17) we illustrate the elements presented in (13) and

! Henceforth, in any phonological expression we

will underline the element which is the head.

2 In KLV (1985) the salient property of an
element is referred to as its "hot feature".
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their respective salient properties.

(17) A openness (non-high)

I° frontness (non-back)
u° roundness

I ATR-ness

N* nasality

v° none

In a phonological expression the element which is
the operator is not fully expressed; only its salient
property is., In a fusion process the element which is
the operator transmits its salient property to the
element which is the head. The segment which results
from a fusion process has all the properties of its
head except for the salient property of its operator.

Consider the phonological expressions in (18).

(18) a. (A" . I°)° = [€]

b. (I° . A")" = [2]

Let us first consider (18a). The operator in
(18a) 1is the element A’ whose salient property is
openness. Given that in a fusion operation the
operator transmits its salient property to the head,
the property of openness is transmitted to the element
I° which is the head of the phonological expression in
(18a). The result of the fusion process illustrated in
(18a) is an I° which has the property of openness, i.e.

[€].
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In (18b) the operator is the element 1I° whose
salient property 1is frontness. The property of
frontness from the operator is transmitted to the head
of the phonological expression in (18b), i.e. A'. The
result of the phonological expression in (18b) is an

A' which has the property of frontness, i.e. [&].

Notice that outside the parentheses which enclose
the phonological expressions in (18) there is a
superscript. This superscript corresponds to the charm
value of the phonological expression, i.e. the charm
value of a segment. The charm value of a segment is
given by the charm value of its head.?® In (18a) the
head is the element I° thch is neutrally charmed so
that the charm value of the segment resulting from the
phonological expression in (18a), i.e. [€], is
neutrally charmed. In like manner the segment which
results from the phonological expression in (18b),
i.e. [®#], is positively charmed since the head of the
phonological expression in (18b) is the element A'

which is positively charmed.

?* The positively charmed element 1' and N' have

the property of transmitting their charm value when
they occur as operators in a phonological expression.
We will address this issue shortly.
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Let us now consider phonological expressions

which involve more than two elements. Consider (19).

(19) (¥ . (Aa.I°)°)" = [el

(19) illustrates a phonological expression whose
head is another phonological expression.? The result
of the phonological expression which is the head in
(19) is the segment [€] - whose charm value is neutral
(cf. (18a)). The operator of the full expression in
(19) is the ATR element which gives its salient
property, i.e. ATR-ness, to the head. The resultant
segment from the phonological expression in (19) is a

tense mid vowel, i.e. [e].

It is important to mention that the ATR element
plays a special role with respect to charm. It
functions as if its salient property, i.e. ATR-ness,
gives positive charm wvalue to a phonological
expression (cf. KLV (1985:312)). Therefore, any
phonological expression presenting the ATR element is
positively charmed. Notice that the segment resulting
from the phonological expression in (19), i.e. [e], is

positively charmed.

**  The theory claims that the head of a
phonological expression can be another phonological
expression - as illustrated in (19) - but the operator
must be an element. It follows that a phonological
expression such as *((A'.I1°).4') is not possible.
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In (17) we have illustrated the salient property
of the elements from which vowel systems are derived.
Notice that there is an element, i.e. v°, which does
not present any salient property. This element is
called the "cold element" or the "cold vowel". Given
that the cold element does not have any salient
property, it cannot be open - which is the salient
property of A'; it cannot be front - which is the
salient property of I°; it cannot be round - which is
the salient property of U°; it cannot be ATR, which is
the salient property of 1'; and it cannot be nasal -
which is the salient property of N'. Therefore the cold

element must be a high, back, unrounded, lax and non-

nasal vowel, i.e. [4].

Recall that in a phonological expression the
resulting segment receives all the properties of its
head except for the salient property of the operator.
If the cold element occurs as the operator in a
phonological expression it has no role to play since
the cold element does not have any salient property to
transmit in a fusion operation. For example, the
phonological expression (v°.A')' is interpreted as the
same as the single element A', i.e. both expressions
correspond to the segment [a]l]. This is because in a

phonological expression such as (v°.A')" the operator,
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i.e. the cold element, has no salient property to
transmit to the head, i.e. A'. Therefore (v°.A')' is

interpreted as [a].

On the other hand, if the cold element is the
head of a phonological expression, e.g. (A'.v°)°, it
has a role to play. That is, in a phonological
expression such as (A'.v°)° the salient property of
openness from the operator, i.e. A', is transmitted to
the head, i.e. the cold element. The segment which
results from (A'.v°)° is an open [4] which corresponds
to a schwa, i.e. [a]. Notice that the segment [a] is

neutrally charmed since its head, i.e. ¥°, is a

neutrally charmed element.

As we have seen, the cold element only plays a
role in a phonological expression when it occurs as
the head. If the cold element occurs as the operator,
it has no effect over the phcnological expression. The
cold element may be understood as the number zero in
the representation of numbers in the decimal numerical
system. Notice that "three" can be represented either
as 3 or as 03. This is because the number zero has no
effect over the representation of decimal numbers when
it occurs to the left of a given number. In like

manner the cold element may be understood as being
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present as the operator in a phonological expression.
That is, a phonological expression such as (v°.A') is
identical to A' given that the cold element has no
effect over the phonological expression when it occurs

as the operator.

Consider the phonological expressions in (20)

which represent the BP oral vowels:

(20) a. A" or (v°.A")' = [a]
b. I° or (v°.I°)° = [T]
c. U° or (v°.U°)° = [d]
a. (Aa".I°)° = [€]
e. (A'.U°)° = [>]
f. (A".v°)° = [a]
g. (£.1°)° = [1]
h. (.0%)" = [u]
i. (F.(A".1°)°%) = [e]
J. (F.(A.0°)%) = [o]

The segments [a,1,0(], correspond to the elements
A', I°, U°, pronounced in isolation or with the cold
element as the operator. The segments [€,>,a,1i,u]
result from a phonological expression involving a
simplex head and an operator. The segments [e,0]
result from a phonological expression involving a
complex head and the ATR element as the operator. In
(20) we presented the internal representation gf BP
oral vowels. Nasal vowels also occur in BP as

illustrated in the forms below.
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(21) a. [1&) 'wool '

b. [kuétrid] 'coriander’
c. [koibra] 'Coimbra'
d. [ned] 'neon'

e. [pid] 'black fly'
f. [piénﬁ] 'piano’

g. [viéna] 'Vienna'

h. [haiﬁa] 'gueen'’

i. [mi@ma] 'myoma’

j. [sitmi] 'jealousy'

Nasal vowels in BP are derived from vowel-nasal
consonant sequences where the nasal consonant may or
may not surface. (2la-e) illustrate cases where the
nasal consonant does not surface, e.g. /lan@®/ --> [1ld]
and /ku€éntrdi/ --> [kuétrd]. (21f-j) illustrate the
cases the nasal consonant surfaces, e.g. /pianii/ -->

[pi&nd] 'piano'.?

According to the theory, the nasal element N can
only combine with neutrally charmed segments. This
constraint follows from the Charm Principle which
establishes that elements with 1like charm cannot
combine (cf. (15)). Given that the nasal element is
pasitively charmed it cannot combine with positively
charmed elements. Considering the set of BP oral
vowels illustrated in (20) one expects only the

neutrally charmed segments, i.e. [I,4,a,€,23], to co-

*®  For descriptions and analysis of nasal vowels

in BP see CAMARA (1970), ALMEIDA (1976), CAGLIARI
(1977,1982), SHAW (1986) AND SILVA (1989a).
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occur with the nasal element N'. This is exactly the
case. In (22) we illustrate the internal

representation of nasal vowels in BP.?*®

(22) a. (N'.(A'.¥")°)’ = [&]
b. (N'.(aA'.I°)°)' = [&]
c. (N'.(v°.I°)°)" = [1]
d. (N'.(A'.U%)°) = [8]
e. (N'.(v2.UY*)' = [1]

Notice that when the low vowel [a] is nasalized,
e.g. /kama/ --> [kama)l 'bed', it is phonetically
manifested as a nasal schwa, i.e. [&], rather than as
a nasal open vowel, i.e. *[d]. The fact that the vowel
[a]l] is phonetically manifested as a schwa when it is
nasalized follows from the theory of Charm. As we have
seen [a] 1is a positively charmed segment whose
internal representation is (v°.A')'. Given that the
segment [a] is positively charmed it cannot combine
with the nasal element which is also positively
charmed. This 1is because, according to the Charm
Principle, elements with like charm cannot combine.
Therefore, a phonological expression such as
#{N'.(v°.A")')" cannot be phonologically interpreted
given that the head and the operator are both
positively charmed. However, if the head and the

operator of the phonological expression (v°.A')’

** For typing purposes the lax vowels [i,d,€,>]

are transcribed as [I,0,&,8] when they are nasalized.
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which corresponds to the segment [al - are flipped
around we have a neutrally charmed segment, i.e.
(A*.v°)°, which corresponds to a schwa. Given that the
schwa is a neutrally charmed segment it may combine
with the positively charmed nasal element. That is, we
have a phonological expression such as (N'.(A'.v°)°)’
which corresponds to a nasal schwa, i.e. [@]. In (22)
we illustrated the internal representation of BP nasal
vowels. In Chapter 3 we will consider some
phonological phenomena involving the nasalization of
vowels followed by a nasal consonant which surfaces,

e.g. /kama/ --> [k&ma] 'bed'.

In this thesis we will be concerned with
phonological processes involving governing relations
between adjacent nuclear positions. In order to
consider governing relations involving adjacent
nuclear positions we have to determine the governing
properties of nuclear segments. That is, we have to
define which nuclear segments are potential governors
and which ones are potential governees. In the
following section we will define the class of the

governors and the class of governees.
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1.3. Governing Properties of Nuclear Segments

In this section we will discuss governing
properties of nuclear segments in order to define
which of these segments are potential governocrs and

which ones are potential governees.?

According to the theory, the necessary property
for a skeletal position to govern or to be governed by
an adjacent skeletal position is given by the charm
value and the complexity nature of the segments which
are linked to the skeletal positions.?® Consider (23).

(23) a. Charmed segments may govern; charmless
segments may be governed.

b. Charmed segments may not be governed.

c. Charmless segments may govern if they
have a complexity greater than their
governee.

(23) 1illustrates the principles which define
governing properties of segments (cf. KLV (1990)).

According to these principles we are able to define

*” We will restrict the discussion of governing

properties of nuclear segments to the BP nuclear
segments whose internal representations were given in
the preceding section.

* The complexity of a segment concerns the number
of elements of which it is made (cf. section 1.2.1).
The role of complexity with respect to governing
properties of segments will be discussed shortly.
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which BP nuclear segments are potential governors and
which ones are potential governees. In (24) we
illustrate the BP oral vowels and their respective

charm value and complexity nature.

(24) Positively Charmed Segments

a. [al Al

b. [e] (F.(A.I2)°)

c. [i] (3'.1°)"

4. [o] (£ .(A.U°)°)

e. [ul (£.0°%)°

Complex Neutrally Charmed Segments
f. [E] (A+.l0)o

g. [=] (A*.U%)°

h. [a] (A'.¥v°)°

Simplex Neutrally Charmed Segments
i. [1] I°

j. [4] U°

(24a-e) 1illustrate positively charmed segments
and (24f-3) illustrate charmless segments. The
charmless segments illustrated in (24f-j) may be
either complex (cf. (24f-h)), i.e. they result from a
combination of elements in a fusion process; or they
may be simplex (cf. (24i-j)), i.e. they are formed by
a single element. According to the theory, charmed
segments may govern and charmless segments may be
governed (cf. (23a)). Therefore, the positively
charmed segments illustrated in (24a-e) are potential

governors® and the charmless segments illustrated in

*? Recall that nasal vowels are positively charmed
segments (cf. (22)) so that they are alsc potential
governors.
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(24f-j) are potential governees.

Recall that charmed segments may not be governed

(cf. (23b)). Therefore, the positively charmed
segments given in (24a-e) cannot be governed.
Charmless segments on the other hand may either be
governed (by a charmed segment) or they may govern
another charmless segment. The possibility of a
charmless segment governing another charmless segment
depends on its complexity. The complexity of a segment
concerns the number of elements which are present in
its internal representation. That is, the greater the
number of elements in the internal representation of
a segment, the more complex it is. Therefore, a
charmless segment governs another charmless segment if
it has a complexity greater than its governee (cf.
(23c)). It follows from this that the complex
charmless segments illustrated in (24f-h), i.e.
[€,»>,a], have the property of governing the simplex
charmless segments illustrated in (24i-j), i.e. [I,4].
This is because complex charmless segments - whose
internal representations present two elements - have
a complexity greater than simplex charmless segments -
whose internal representations consist of a single

element .
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It follows from this that neither of the simplex
charmless segments [I] and [(i] - which have the same
degree of complexity - should govern the other.
Nevertheless, this is not the case. Indeed a simplex
charmless segment may govern another simplex charmless
segment. Governing relations involving the simplex
charmless segments [I] and [(i] are discussed in detail
in Chapter 8. In (25) we illusfrate the governors and
the governees of nuclear segments in BP.

(25) a. Positively Charmed Governors: [a,e,i,0,u]
Charmless governees: [€,>,a,1,1]

b. Complex Charmless Governors: [
Simplex Charmless Governees: [

(25a) shows that positively charmed segments may
govern either complex or simplex charmless segments.
(25b) shows that complex charmless segments may govern
simplex charmless segments. In this section we have
defined the governors and the governees of BP nuclear
segments so that we are able to consider the governing
relations involving a sequence of adjacent nuclear

positions.
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1.4, Conclusion

In this Chapter we have presented the theory of
Charm and Government. We have defined how phonological
government operates and we have shown how skeletal
positions are syllabified. We have also defined the
internal representation of BP nuclear segments and we
have determined the class of governors and the class

of governees.

Throughout this thesis we will be investigating
phonological phenomena in BP which involve nuclear
head positions. Nuclear heads are potentially subject
to bear stress. In BP phonology the role of word
stress is accorded a particularly significant place.
Therefore, in the following Chapter we will discuss

how word stress is assigned in BP.
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CHAPTER 2

WORD STRESS IN BP

2.0.Introduction

The role of word stress in BP phonclogy is very
important since various processes are sensitive to
stress placement. Therefore, in order to consider the
processes we will address later in this thesis, we

have to show how stress is assigned.

In this Chapter we aim to provide a general
account of how word stress is assigned in BP.' We
will argue that primary stress is lexically
determined. We will also consider how secondary stress
and word level stress are assigned. Finally, we will
state some constraints imposed on posttonic

constituents in BP.

' There are few works on BP which deal explicitly
with stress assignment. Among these are: MAJOR (1981,
1985) and SEGUNDO (1990, in preparation). In this
Chapter we refrain from discussing previous analyses
of stress assignment since we aim to provide a general
account of stress placement rather than to provide a
detailed theoretical discussion on the topic.
Nevertheless, we will assume some of SEGUNDO's (in
preparation) proposals throughout this thesis.
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In this section we will determine how primary

stress is assigned in BP. Primary stress may be either

final,

penultimate or antepenultimate. 1In

(1)

we

illustrate these patterns. The acute accent marks the

primary stressed vowel.?

(1) 1.

ii.

iidi.

Final Stress

[sabié]
[oboé]
[dosié]
[ikarail]
[faras]
[krad]
[bat]

.

QOO

Penultimate stress

[pidda]
[du€ld]
[kuéii]
[saida]
[visla]
[didgi]
[satdi]

QPN oO

'*Sabia (bird)'
'oboe'!

‘dossier’
'Icaral (beach)'
'pharaoh'’

'Krad (tribe)'
'trunk'

'joke'!

'duel’

'‘rabbit (masc)'
'exit'

'viola'

'Diogo’!
'health'

Antepenultimate stress

[m&kinal
[€lisi]
[ézTtd]
[silabal]
[kastikii]
[kréniki)
[aGvila]

.

+

(ol B e e B o it

2

[hitimika]

later in this Chapter.

39

'machine’
'helix'
'success'
'syllable'
'chaotic®
'chronic!
'uvula’

There are few forms where primary stress may
fall on the fourth-to-last nuclear position,
'rhythmic’'.

e.g.

We will consider these forms
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Forms in (1) show that final, penultimate and
antepenultimate stressed nuclear positions may be
filled with any nuclear segment from the set: [a,e, €,
i,o,»,ul.’” In order to address how primary stress is
assigned in BP we have to consider the morphological
structure of nouns. This is because nuclear positions
which are likely to bear primary stress must belong to
a noun stem or to a suffix other than the suffix for
gender. Every noun in BP consists of a stem, which may
optionally be followed by one or more derivative
suffixes, which must be followed by the gender
suffix.* In (2) we illustrate an underived and a
derived noun together with their respective

morphological structures.

(2) a. [kaza] 'house'
kaz + a
STEM GENDER SUFFIX
b. [kazérli] 'housekeeper’
kaz + er + a
STEM SUFFIX GENDER SUFFIX

® In Chapter 3 we will see that the occurrence of
certain vowels in BP depends on their position with
respect to primary stress placement.

‘ The proposal of assuming an obligatory morpheme
for gender in BP was first presented in CAMARA (1970).
Other analysis which developed such a proposal are
discussed in LOPEZ (1979) and SEGUNDO (in
preparation).
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(2a) illustrates the morphological structure of
the noun [ké&za] 'house', where the noun stem kaz is
followed by the gender suffix a. (2b) shows that the
morphological structure of the noun [kazéri]
'housekeeper' consists of the noun stem kaz followed
by the derivative suffix er which is feollowed by the

gender suffix 4.°

We assume that the gender suffix corresponds to
a nuclear position which may either be empty, i.e. @,
or it may be filled with any of the nuclear segments
[I,G,a]. The spelling out of the gender suffix, i.e.
either as @ or as [1I,4,a], is lexically determined.
This is because the same noun stem may have the gender

suffix nuclear position either empty or filled with

any of the segments [1,{d,a], as illustrated in (3).°

> The derived form illustrated in (2b) represents
an instance of non-analytic morphology, 1i.e. the
sequence of morphemes is phonologically interpreted as
a single morphological domain. Morphemes may also be
grouped into analytic domains, i.e. where morphemes
are phonoleogically interpreted within distinct
morphological domains. In Chapter 3 we will address
the interface between phonology and morphology where
we discuss analytic and non-analytic morphological
domains in BP.

¢ Evidence for the proposal that the gender suffix
corresponds t0o a nuclear position is given in SEGUNDO
(in preparation). She proposes that empty gender
suffix nuclear positions and gender suffix nuclear
positions which are spelled out by [i] are both
lexically empty. Whether a gender suffix nuclear
position remains empty (cf. (3a)) or whether it is
spelled out by [fI] (cf. (3b)) follows from the
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(3) a. (pas + 0) [pas] 'peace’
b. (pas + 1) {pasi] 'pass’
C. (pas + 4) [pasii] 'step'
a. (pas + a) [pasa] 'raisin

Nouns may be either feminine or masculine. We
assume that the information concerning the gender of
a noun, i.e. whether it is feminine or masculine, is
determined in the 1lexicon. This 1is because no
principle rules the information for gender. That is,

it is idiosyncratically defined.

In sum, we assume that the 1lexicon provides
information concerning the gender of a noun as well as
how the gender suffix nuclear position will be spelled
out. In (4) we illustrate feminine and masculine forms
where the gender suffix nuclear position 1is either
empty or spelled out by [i,G,a].” The parentheses
enclose the morphological structure of the nouns and
the forms inside the square brackets correspond to
their respective phonetic realizations. Below each
form we provide the lexical information on gender and

how the gender suffix nuclear position is spelled out.

information provided in the lexicon.

" In (4) we illustrate only final and penultimate
stressed forms. Antepenultimate stressed forms will be

considered shortly.
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(4) a. (kaki + @) [kaki] 'persimmon'

GENDER: Masculine
GENDER SUFFIX: @

(pas + @) [pés] 'peace’
GENDER: Feminine
GENDER SUFFIX: @

b. (kak + 1) [k&aki] 'khaki'

GENDER: Masculine
GENDER SUFFIX: I

(gaz + 1) [gazl] 'gauze'
GENDER: Feminine
GENDER SUFFIX: 1

c. (pat + 4) [pati] 'duck’

GENDER: Masculine
GENDER SUFFIX: i

(trib + @) ftribd] '"tribe'
GENDER: Feminine
GENDER SUFFI1X: 4

d. (kar + a) [kara] 'bloke’

GENDER: Masculine
GENDER SUFFIX: a

(fak + a) [faka] 'knife'
GENDER: Feminine
GENDER SUFFIX: a
(4a-d) illustrate a masculine and a feminine noun
respectively. In (4a) the gender suffix nuclear

position is empty. In (4b-d) the gender suffix nuclear
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positions are spelled out by [i,f,a] respectively.®

Let us consider how final and penultimate stress
patterns are assigned.’ If we consider the final
stressed form (kaki + @) [kaki] 'persimmon' and the
penultimate stressed form (kak + i) [kaki] 'khaki' we
observe that in both forms primary stress falls on the
final nuclear position of the noun stem. If we take
derived forms into consideration, for example (fak +
er + 0) [fakérli] 'cutlery set', we observe that
primary stress falls on the final nuclear position of
the derivative suffix. We may thus generalize that
primary stress falls on the final nuclear position of

the noun stem or derivative suffix.’® Consider (5).

® Usually feminine nouns do not have the gender

suffix spelled out as []. Except for the example
given in (4c), i.e. (trib + @) [tribd] 'tribe', we
only find shortened forms of some feminine nouns where
the gender suffix is realized as [d]. For example:
[m3td] from [motosikléta] 'motorcycle' or [£3tdi] from
[fotografia] '‘photography'. Notice that in the
shortened forms the gender suffix occurs as [{],
whereas in their unshortened counterparts it occurs as
fal.

° The analysis of final and penultimate stress
assignment we present in the following pages is
proposed in SEGUNDO (in preparation). Antepenultimate
stress assignment is addressed later in this section.

' The proposal that in final and penultimate
forms primary stress falls onto the final nuclear
rosition of the noun stem or derivative suffix was
first presented in LOPEZ (1979). SEGUNDO (in
preparation) develops such a proposal. Secondary
stress assignment and word level stress are addressed
in the following section.
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(3) / \ / 0\
s w s w
O R O ROR O R O R
| i 1 i 1 ] ! 1 {
1 i ! l | 1 t 1 1
i N | N N ! N | N
t 1 | ] I ] ¥ i ]
| i i ] | I t i '
X X X X X X X X X
] | | | ] i i | |
1 1 | | i i i 1 |
k a k i @ k a k 1
[kaki] 'persimmon' [kaki] 'khaki'

(5) shows that final and penultimate stressed
forms present a binary foot where the strong node is
assigned to the final nuclear position of the noun
stem and the weak node is assigned to the gender

! We thus conclude that in

suffix nuclear position.’
final and penultimate stressed forms primary stress is
assigned in 1like manner, i.e. the strong node is
assigned to the final nuclear pesition of the noun

stem or derivative suffix.

We have seen in (1) that primary stress may be
final, penultimate or antepenultimate. The proposal
that primary stress falls on the final nuclear

position of the noun stem or derivative suffix allows

' In derived forms the strong node is assigned to

the final nuclear position of the derivative suffix

and the weak node is assigned to the gender suffix

nuclear position. The stress pattern for the derived

form (fak + er + {i) [fakér{i] 'cutlery set' is given

below: -/ \
s

f a k e r

o

>
[64]
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us to group final and penultimate stressed forms into

a single binary foot pattern as illustrated in (5).

We now have to account for how antepenultimate
stress is assigned. Recall that nouns in BP consist of
a stem optionally followed by a derivative suffix
which is followed by the gender suffix. Therefore, in
an antepenultimate stressed form such as (makin + a)
[m&kina] 'machine' primary stress falls on the second-
to-last nuclear position of the noun stem. In this

case we have a ternary foot as illustrated in (6).

S W w
C R O R O R
i | i ] ] ]
| 1 1 1 i 1
i N | N | N
] ] 1 ] ] 1
3 1 1 I 1 1
X X X X X X
] i ] ] 1 ]
i 1 1 1 | 1
m a k I n a

(makin + a) [makina] 'machine'

(6) shows that the strong node is assigned to the
second-to-last nuclear position of the noun stem. The
weak node which immediately follows the primary
stressed nucleus is assigned to the final nuclear
position of the noun stem. The final weak node is
assigned to the gender suffix nuclear position. We now
have to determine whether when primary stress falls on

the second-to-last nuclear position of a noun stem it
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is ruled by some principle or whether it is

idiosyncratically determined.

If primary stress is idiosyncratically assigned
then we can expect to find noun stems with identical
segmental sequences where primary stress will either
fall on the final nuclear position of the noun stem,
i.e. (CVCVC + V), or primary stress will fall on the
second-to-last nuclear position of the noun stem, i.e.
(CUCVC + V). This is because primary stress may fall
either on the final or on the second-to-last nuclear
position of a noun stem or derivative suffix (cf.
(5,6)). Thus, if we find noun stems with identical
segmental sequences which differ only with respect to
primary stress assignment we conclude that primary
stress is idiosyncratically determined. On the other
hand, if primary stress is ruled by principles and
parameters we expect that these principles and

parameters will define primary stress placement.

In BP we do find pairs of forms whose noun stems
present the same segmental sequence where in one case
primary stress falls on the final nuclear position of
the noun stem and in another case primary stress falls
on the second-to-last nuclear position of the noun

stem. These forms are illustrated in (7).
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(7) a. {(tonik + i)
[tonikii] 'Tonico'
[tonikd] 'tonic!

b. (azi + a)
{azia] '*heartburn'
[azja] 'Asia’

c. (paris + @)
[paris] 'Paris’
[paris] 'pairs’

The examples in (7) illustrate the morphological
structure of nouns with their phonetic realizations
shown below it. Note that both the final and the
second-to-last nuclear position of a noun stem may

bear primary stress.

Forms in (7) lead us to assume that whether
primary stress falls on the final nuclear position of
a noun stem (corresponding to the penultimate stress
pattern) or on the second-to-last nuciear position of
a noun stem (corresponding to the antepenultimate
stress pattern) is idiosyncratically determined. This
is because the noun stems illustrated in (7) present
the same segmental sequence differing only with

respect to primary stress placement.
However, one could question whether there is any

particular difference in the phonological

representation of forms in (7). It has been noticed in
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the metrical literature that in some languages primary
stress is attracted to a rime which branches. That is,
rimes which present either branching nuclei or
branching rimes. These languages are assumed to be
gquantity sensitive. In (8) we illustrate the
representation of a long vowel, a heavy diphthong and

a branching rime.

(8) a.

-~
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\
a

. —— M
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Long vowels and heavy diphthongs present a
structure where two nuclear positions are associated
to a single nuclear constituent. In (8a) we illustrate
the representation of a long vowel, i.e. [a:], and in
(8b) we illustrate the representation of a heavy
diphthong, i.e. [aj]. In (8c) we illustrate the

representation of a branching rime.

One could suggest that BP is quantity sensitive.
Thus, the primary stressed rime would either present
a branching nucleus, i.e. it would be filled with a
heavy diphthong or a long vowel (cf. (8a,b)), or the

primary stressed rime would be branching (cf. (8c)).
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The proposal that primary stress in BP is
sensitive to branching rimes cannot be sustained. The
first argument for denying that primary stress in BP
is sensitive to branching rimes follows from the fact
that we find penultimate stressed vowels preceded by
a branching rime, e.g. (ahtig + 4) [ahtigid] 'article'.
If primary stress were sensitive to branching rimes we
would expect the branching rime to be primarily

stressed, i.e. [Ahtigd], what is not the case.'?

However, one could claim that in a form such as
[ahtigl] 'article' primary stress falls on the second-
to-last nuclear position because the primary stressed
vowel corresponds to the representation of a long
vowel - which is a branching structure (cf. (8a)).
According to this proposal, the form [ahtig(]

‘article' would have the following representation:

(9)

@]
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There are two arguments against the proposal that

BP has long vowels. The first one concerns the lack of

> Notice that antepenultimate stressed branching

rimes may occur in BP, e.g. [&htikd] 'arctic'.
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experimental evidence for assuming that primary
stressed vowels in BP are long. The second argument
against the proposal that BP has long vowels concerns
the phonological behaviour of languages which have
long vowels and heavy diphthongs. In such languages
there is usually phonological contrast between 1long
and short vowels as well as segmental restrictions
concerning the vowels in the vowel-glide sequences
which correspond to heavy diphthongs. More
specifically, a reduced set from the overall set of
vowels in the language may fill the vowel position in
the vowel-glide sequences which corfespond to heavy

diphthongs.

BP does not display the typical behaviour of
languages which have long vowels and heavy diphthongs.
That is, there is no contrast between short and long
vowels neither are there segmental restrictions

imposed on vowel-glide sequences in BP."’

Since there
is neither phonetic nor phonological evidence for
assuming that BP has long vowels and heavy diphthongs
we have to exclude the proposal that primary stressed

vowels in BP present the structure of a branching

nucleus (ci. (9)).

' A complete description and analysis of vowel-
glide sequences in BP is provided in Chapter 7.
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The facts we have discussed above 1lead us to
assume that primary stress in BP is idiosyncratically
assigned. Whether primary stress falls on the final
nuclear position of a noun stem, i.e. (kaki + Q)
[kaki] 'persimmon' and (kak + 1) [kaki] 'khaki', or
whether it falls on the second-to-last nuclear
position of a noun stem, i.e. (makin + a) [mékina]
'machine', is determined in the 1lexicon. We then
conclude that primary stress in BP is lexically
determined where feet may be either binary or ternary.
In (10) we present final, penultimate and
antepenultimate stressed forms, their corresponding
morphological structure, and their respective stress

pattern.

(10) a. (kakif + @) [kaki] 'persimmon'

/N
s w
O R O ROR
| | | ] |
I 1 i E |
! N | N N
] 1 1 \ 1
1 ] i 1 1
X X X X X
] | | ] I
1 | 1 ] 1
k a k i 0]
b. (kak + i) [kaki] ‘'khaki'
/ \

s w

O R O R

1 | | !

i 1 | 1

' N | N

1 | | 1

i 1 | 1

X X X X

1 ] 1 1

} I 1 1

k a k 7T
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c. (makin + a) [makina] ‘'machine'
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In this section we have considered how primary
stress is assigned. We showed that primary stress is
lexically determined where feet may be either binary
or ternary. In the following section we will consider
how secondary stress and word 1level stress are

assigned.
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2.2. Secondary Stress and Word Level Stress

In this section we will be concerned with the
parameters involved in the construction of metrical
trees. More specifically, we will consider the
analysis proposed by SEGUNDO (in preparation) which
defines the parameters involved in secondary stress

assignment and word level stress.

Our proposal differs from SEGUNDO's in two major
aspects. First, we assume that primary stress
assignment is lexically defined, whereas she claims
that primary stress is parametrically determined.
Whereas her proposal for stress assignment of final
and penultimate stressed forms provides a
generalization regarding primary stress assignment
(cf. section 2.1.) she does not account for stress

assignment of antepenultimate stressed forms.

The second difference from SEGUNDOS's proposal
concerns secondary stress assignment and the
construction of word level trees. Whereas she claims
that metrical structure is built onto lexical
representations we argue that metrical trees are built
onto the projection of nuclear heads after

phonological processes apply. We assume that only the
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nuclear heads which are not governed are projected to
the 1level of nuclear projection, which we will
represent as R. The metrical structure, i.e. secondary
stress and word trees, is thus built onto the level of
nuclear projection. Evidence for our proposal
concerning the construction of the metrical structure,
i.e., that only those nuclear heads which are not
governed are projected to the level of nuclear
projection where metrical structure is built, is given
in Chapter 5 where we address governing relations
between adjacent nuclear positions. Metrical trees are
built as follows:

(11)

a.Primary stress is assigned at the level of

lexical representation where feet may be

either binary or ternary.

b.Phonological processes apply and those

nuclear heads which are not governed are

projected to the level of nuclear

projection.

c.Secondary stress 1is assigned onto the

level of nuclear projection according to the

following parameters:

-~ feet are binary and left-headed.
- foot construction begins from the
right edge.
d.Right-headed word trees are built onto the
projection of metrical heads.
According to the parameters defined in (11) forms

such as (parana + @) [paranda] 'Parana'; (paral€l + a)

[paraléla] ‘'parallel'; (sat€lit + 1I) [sat€liti]
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'satellite'; have the following metrical trees

'Parana'’

[parana]

(parana + @)

(12) a.
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(12a-c) illustrate the metrical trees of final,
penultimate and antepenultimate stressed forms
respectively. The phonological representation of forms
in (12) presents onset-rime sequences where both
constituents are associated to a single skeletal
position which is filled with segmental material. That
is, neither branching constituents nor constituents
whose skeletal positions are empty or constituents
which are not associated to a skeletal position
occurs. Nevertheless, the phonological representation
of constituents plays a role with respect to stress
assignment. More specifically, there are metrical
constraints imposed on posttonic constituents. Such

constraints will be stated in the following section.
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2.3. Metrical Constraints Imposed on Constituents

In this section we will present the inventory of
BP phonological constituents and we will state the
metrical constraints imposed on posttonic

constituents. Consider (13).

(13) a. 0 b. 0 c. 0] d. O

| | AN
| I b\
X X X X
| / \ P
a a B a B

e. R f. R g. R o)
d i '\ |
N N N \ i
! I AN |
X X X X X
] 1 ] | i
1 1 | I 1
a ) a B v

(13a~-d) illustrate the inventory of BP onsets and
(13e-g) illustrate the inventory of BP rimes. Let us

consider each representation in (13) in more detail.

(13a) 1illustrates an onset position which is
associated to a single segment. An onset position
which is associated to a single segment in BP may be
filled with any of the following segments: [p,t.,k.b,

d,g,mn,i,1,r,f,v,s,z,8,%,r,h].*

14

For the internal representation of segments
which may occupy an onset position see KLV (1990),
HARRIS (1990) and YOSHIDA (1991).
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(13b) illustrates an onset position filled with
a complex consonant. In the representation of a
complex consonant we have two segments associated to
a single onset position. The complex consonants [kw,

gw] may be associated to an onset position in BP.'?

(13c) illustrates the representation of a
branching onset. It represents a constituent governing
domain where the far left position is the head and the
far right position is the complement. Branching onsets
present a stop or a non-sibilant fricative in the head
position and a ligquid in the complement position. The
following branching onsets occur in BP:

[pr,tr,kr,br,dr,gr,vr,fr,pl,tl,k},bl,gl,f1]."*

(13d) illustrates an onset constituent which is
not associated to a skeletal position. In Chapter 5 we
will consider the role of onsets which dominate no

skeletal position in BP."

' In Chapter 6 we will consider in detail the

role of complex consonants in BP. See also SI1ILVA
(1992).

' [vl] occurs only in few loan words, e.g.
[vliadimih] 'Vladimir'. #[dl1] does not occur.

17

For the role of onsets which dominate no
skeletal position see also CHARETTE (1988, 1991).
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(13e) illustrates a nuclear position which is

associated to a single segment.'®

A nuclear position
which is associated to a single segment in BP may be
filled with any of the following segments:

[B,E‘-.E:i:O,D,u,i,ﬁ,a].w

(13f) illustrates an empty nuclear position.
Empty nuclear positions are subject to a special type
of government called proper government. For details on
proper government see KAYE (1990a) and CHARETTE
(1988, 1991). Preliminary analyses of empty nuclear
positions in BP are presented in SEGUNDO (1989) and
SILVA (1989c). CAVACO (in preparation) analyses empty

nuclear positions in European Portuguese.

(13g) illustrates the representation of a

branching rime. Rimal positions are governed by the

' A single nuclear position may also have two

segments associated to it. In this case we have the
representation of a light diphthong, i.e. R

|
1

N
I
I

X

/ \
a B
Light diphthongs will be discussed in Chapter 5 where
we address governing relations between adjacent
nuclear positions.

' See Chapter 1 for the internal representation
of nuclear segments in BP. In Chapter 3 we will
consider the distribution of BP nuclear segments in
relation to the primary stressed position.
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following onset position (cf. KAYE (1989c)). Rimal
positions in BP may be filled with the following

segments: [s,h,1,n].*

Given the inventory of BP phonological
constituents in (13} let us consider the metrical
constraints imposed on posttonic constituents.
Consider (14).

(14) The posttonic rime in antepenultimate

stressed forms may not be branching, i.e.
+ [ hékilihs{] but [hekidhs{i] 'recourse'
*[pétiski] but [petiskd] 'snack'

(14) determines that whenever the final rime of
a noun stem is branching, e.g. (hekuhs + 1), primary
stress will fall on the nuclear position of the

branching rime, i.e. [hekuhsi] 'recourse'.?!

** When the segment n occurs in a rimal position
it triggers the nasalization of the wvowel in the
preceding nuclear position, e.g. (sant + 1) [s&ti]
'saint'. In the cases the segment 1 occupies a rimal
position it is wvocalized, e.g. (alt + 1) [awti]
'high'. The segment h may also be manifested as a
velar fricative, i.e. [X], or as a trill, i.e. {¥], or
as a retroflex, i.e. [t], when it occurs in a rimal
position, depending on a variety of sociolinguistic
factors (cf. OLIVEIRA (1983)).

*' This constraint was first observed by HARRIS
(1983) on his analysis of Spanish.
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(15) The second posttonic onset in
antepenultimate stressed forms may neither
be filled with the complex consonants [kw,
gw], nor with the BP palatal consonants,
i.e. [fi,A,8,%2], or with the segment [h].
#[inikwa] but [inikwa] ‘'inigquitous'
*[gélifia] but [galifia]l 'hen'

#[m&nijia] but [maniia] 'shackle'’

*[b61i¥i] but [boli¥i] 'bowling'

*[kartG¥a} but [kurdZa] ‘'owl'

#[sigahfi] but [sig&hli] 'cigarette'

(15) determines that whenever the final onset of

a noun stem is filled with any of the segments
[kw,gw,fi,A,%,%,h] primary stress will £fall on the
final nuclear position of the noun stem, e.g. (bolig

+ 1) [boli%i] 'bowling' but *[bolixi].*

In (14-15) we have stated metrical constraints
imposed on posttonic constituents. Some other metrical
constraints are imposed on forms which present
prevocalic and postvocalic glides, i.e. [jV,wV] and
[Vj,Vw]. For example, in forms presenting posttonic
prevocalic glides primary stress must fall on the
nuclear position preceding the glide-vowel sequence,
i.e. [familja] 'family' but #*[familja}. Also vowel-
glide sequences are not allowed to occur in posttonic
position, i.e. *[patew], *[patewta] or x[patatew]. In

Chapters 6 to 8 we discuss the relationship between

> HARRIS (1983) observed that palatal consonants
cannot occupy the final onset position in
antepenultimate stressed forms in Spanish.
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the metrical structure and forms which present glide-
vowel sequences and vowel-glide sequences in BP. We
will claim that glides in BP are derived from a
nuclear position filled with a high vowel. Evidence
for our claim is supported by the behaviour of the
metrical structure in forms which present prevocalic

and postvocalic glides.

We have seen that primary stress in BP may be
either final, penultimate or antepenultimate (cf.
{1)). That is, primary stress may fall at most on the
third-to-last nuclear position of a noun. There are
however some excepticonal forms where primary stress
may fall on the fourth-to-last nuclear position, e.g.
[tékinika] 'technic' and [hitimika] 'rhythmic'. For
reasons which are not yet clear these forms present

the suffix -ik.

In this section we presented the inventory of BP
phonological constituents and we have stated metrical

constraints imposed on posttonic constituents.
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2.4, Conclusion

In this Chapter we have considered how word
stress is assigned in BP. We showed that primary
stress is lexically determined where feet may be
either binary or ternary. We have also addressed the
construction of metrical trees. We argued that
metrical trees are built onto the level of nuclear
projection. Finally, we have stated some metrical
constraints imposed on posttonic constituents. In the
following Chapter we will discuss the distribution of
BP vowels in relation to the primary stressed

position.
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CHAPTER 3

THE VOWEL SYSTEM OF BRAZILIAN PORTUGUESE

3.0. Introduction

In this Chapter we will see that the occurrence
of certain vowels in BP depends on their position with
respect to the primary stressed vowel. That is, some
vowels only occur in posttonic position, others only
in primary stressed position whereas others may occur
either pretonically or in primary stressed position.
We propose that the distribution of BP oral vowels
with respect to the primary stressed position is
accounted for by charm constraints imposed on nuclear

segments.

In this thesis we are concerned with phonological
processes involving sequences of adjacent oral vowels.
Once the distribution of vowels is defined with
respect to the primary stressed position we will be
able to establish which sequences of vowels are found
in BP. Thus, we can analyse phonological processes

involving sequences of adjacent oral vowels.

65




CHAPTER 3: THE VOWEL SYSTEM OF BP

3.1. Primary Stressed Vowels

We have seen in the previous Chapter that primary
stress in BP may be either final, penultimate or
antepenultimate. In (1) we reproduce forms from

Chapter 2 which illustrate these three patterns.

(1) 1. Final stress
a. [sabia] 'Sabia (bird)'
b. [obo€] 'oboe'
c. [dosié] ‘dossier’
d. [ikarai] 'Icarai (beach)'
e. [faras] 'pharaoh’
f. [krad] 'Krad (tribe)'
g. [batd] 'trunk’

ii. Penultimate stress

a. [piadal] 'joke'

b. [dué&lii] 'duel’

c. [kuéjri] 'rabbit (masc)'
a. [saida] 'exit!’

e. [vidlal 'vipla'

f. [didgi] 'Diogo’

g. [saddi] 'health'

iii. Antepenultimate stress

a. [m&kina] ‘machine’

b. [ElisT] 'helix'

C. [éz1td] 'success'

a. [silabal 'syllable'
e. [kastikii] 'chaotic’

f. [kréoniki] 'chronic’

g. [Gvilal] ‘uvula'
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Forms in (1) show that in primary stressed
position the following oral vowels occur:
fa,e,€,1,0,5,u]. The internal representation of these

vowels is given in (2).

{(2) (v°.A")" or A’ [a]
[e]
[e]
[i]
[o]
[=]
[u]

(A".U°)°
(2°.0°)"

~~
-
+
-
L]
R
+
{1 T 1 | I B I 1

Notice that all the segments in (2) present at
least one positively charmed element in their internal
representation. Indeed this fact reflects a
requirement imposed on the phonological system of BP,
according to which a segment occurring in primary
stressed position must have at least one positively

charmed element in its internal representation.

Accordingly, we do not find the lax high vowels
[I] and [G] - whose internal representations are
(v°.1°)° and (v°.U°)° respectively - in primary stressed
position since these segments do not present any
positively charmed element in their internal

representation.

With respect to the schwa - which contains the

positively charmed element A' in its intermnal
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representation, i.e. (A'.v")° - it is never found in
primary stressed position. Given that the segment [a]
has the positively charmed element A' in its internal
representation we have to explain why it does not
occur in primary stressed position. According to our
proposal, a segment which presents at 1least one
positively charmed element in its internal
representation should be able to occur in primary

stressed position.

The fact that a schwa is never primary stressed
follows from "la contrainte de Kryocéphalie" proposed
in LOWENSTAMM (1986) which aims to account for the
fact that a schwa is never 1long, i.e. #[a:].’
According to this constraint, a segment which has the
cold element as its head cannot be the head of a
branching nucleus, i.e. %N .,

HAN
X X
\/
a
Let us extend LOWENSTAMM's proposal as follows:

a segment which has the cold element as its head

cannot be the head of a domain. Such a proposal

' "La contrainte de kryocéphalie" states that a

cold-headed segment, such as a schwa, cannot be the
head of a branching nucleus. It has been proposed to
account for stress phenomena in Arabic. More
specifically, it accounts for the fact that a schwa is
never stressed in Arabic. For a detailed discussion on
this issue see LOWENSTAMM (1986).
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accounts for the fact that a nuclear position filled
with the segment [a] cannot bear primary stress. This
is because a nuclear position which bears primary
stress is the head of the metrical domain. Thus it
cannot be filled with a segment such as [a] which has
the cold element as its head. In the following section

we consider the distribution of posttonic vowels.
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3.2. Posttonic Vowels

In this section we consider the vowels which
occur following primary stress. Considering the
penultimate and antepenultimate stressed nouns in (1)
one observes that the vowels occurring after the
primary stressed position can be: [(,I,a]. In (3) we
illustrate the internal representation of these
vowels.

or U°

(3) )
)° or 1I°
)0

Vo W WY
> <<
Q
<4 =g
i nhn
™ =t r-
Q H L
B b fed

The occurrence of [{,I,a] following the primary
stressed vowel in BP reflects a requirement imposed on
the BP phonological system, according to which
posttonic vowels must be formed by a single element
and the resulting segment must be neutrally charmed.
The single elements A', U° and 1I° are selected. The
elements I° and U° correspond to the neutrally charmed
lax vowels [1I] and [d] respectively. However, the
element A' corresponds to the vowel [a] which is a
positively charmed segment. We have seen in Chapter 1
that the internal representation of a segment such as
[a] can be either A' or (v°.A')'. We assume that in
order to satisfy the requirement that a neutral

segment must occur after primary stress, the elements
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which form the segment [a], i.e. (v°.A')°, are flipped
around, yielding (A'.v°)°. The phonetic manifestation
of (A'.v°)° is a schwa, i.e. [a], which is a neutrally

charmed segment.

We have seen that posttonic vowels must be
neutrally charmed segments. It follows from this
constraint that nasal vowels should not occur in
posttonic position. This is because nasal vowels are
positively charmed segments. Indeed this is the case.
It is important to mention that the constraint which
prevents nasal vowels from occurring posttonically
(because posttonic nuclear segments must be charmless)
operates in colloquial speech. However, in careful
speech, posttonic nasal vowels may occur. For example,
forms like [via¥é&j] 'trip', [imé&] 'magnet' and [f>ri]
'forum' which present posttonic nasal vowels in
careful speech are pronounced as [via¥i], [ima] and
[f5rd] in colloquial speech.?’ That is, posttonic nasal

vowels do not coccur, as predicted by charm theory.

In like manner, positively charmed oral vowels,

i.e. [a,e,i,o,u], occur in posttonic position in

’ The phonological representation of these forms
are respectively: /via¥€n®/, /Iman®/ and /forGnd/.
They represent cases o0f vowel-nasal consonant
sequences where the nasal consonant does not surface
(cf. Chapter 1).
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careful speech, e.g. [silabal 'syllable'; [nadegas]
'buttocks'; [abitu] 'habit'; [dtomu] 'atom'. However,
in collogquial speech posttonic lax oral vowels are
realized instead, i.e. [silabal; [nadigas]; [&abitd]:

[atOomi].

In this section we have discussed the
distribution of posttonic vowels. In the following
section we consider the distribution of pretonic

vowels.
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3.3. Pretonic Vowels

Let us now consider the vowels occurring in

pretonic position. Consider the forms in (4).

(4) a. [orista] 'hourly worker'
b. [duelista] 'duellist’
c. [orifia] 'hour (diminutive)'
d. [du€lisimii] 'the best duel'’

(4) shows that in pretonic position either tense
or lax mid vowels occur. Nevertheless, forms in (4)
are instances of derived nouns. (4a) and (4c) are
derived from the noun stem >r- ‘'hour' and (4b) and
(4d) are derived from the noun stem du€l- 'duel'.
Evidence that the noun stem vowel of derived forms in
(4) presents a lax mid vowel comes from the underived
forms of these nouns when the noun stem vowel occurs
in primary stressed position, i.e. [3ra] 'hour' and

[du€ld] 'duel’.

What is interesting about the forms in (4) is
that in the derived forms in (4a-b) the noun stem
vowel is phonetically manifested as a tense mid vowel,
i.e. [e] and [0], whereas in the derived forms in (4c-
d) the noun stem vowel is phonetically manifested as
a lax mid vowel, i.e. [€] and [»]. Considering forms

like (4), we have to explain why noun stems presenting

73




CHAPTER 3: THE VOWEL SYSTEM OF BP

an underlying lax mid vowel require some of their
derived forms to present a tense mid vowel in pretonic
position (cf. (4a-b)) whereas in other derived forms
a pretonic lax mid vowel occurs (cf. (4c-d)).

One way of accounting for the alternations
between tense and lax vowels in derived forms such as
in (4) is to assume that the occurrence of pretonic
tense and lax mid vowels is unpredictable. That is,
speakers have to learn which derived forms present a
pretonic lax mid vowel and which ones present a
pretonic tense mid vowel. If the occurrence of
pretonic lax and tense mid vowels is unpredictable, we
should find tense and lax pretonic mid vowels not only
in derived nouns - as illustrated in (4) - but also in
underived ones. If pretonic tense and lax mid vowels
occur at random, nothing should prevent underived
nouns from presenting both tense and lax pretonic mid
vowels. Consider forms in (5) which are instances of

underived nouns.

(5) a. [venezufla] 'Venezuela'
b. [pared] 'Pared’
c. [teoria] 'theory'
d. [po€tal] 'poet
e. [proézal 'prowess’
f. [marionéti] 'puppet’

(5) shows that in underived nouns only tense mid
vowels occur in pretonic position. It is important to
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say that there is no phonological contrast between
tense and lax mid vowels in pretonic position, whereas
the contrast between tense and lax mid vowels is

observed in primary stressed position as illustrated

in (6).°
(6) a. [sedi] 'thirst'
b. [s€dl] 'headquarters'
c. [f6hma] 'baking pan'
d. [ £5hma] '*form'

We have seen that in underived nouns pretonic mid
vowels must be tense (cf. (5)). On the other hand, in
derived nouns either tense or lax pretonic mid vowels
occur (cf. (4)). The fact that pretonic lax mid vowels
only occur in derived forms (cf. (4c-d)) - but never
in underived ones (cf. (5)) - leads us to posit that
the morphological structure should be relevant in
accounting for forms which present pretonic lax mid
vowels. We will propose that derived forms which
present pretonic lax mid vowels, e.g. [>rifia] and
[duElisimii] (cf. (4c-4d)), present a different
morphological structure from derived forms in which a

tense mid vowel occurs pretonically, e.g. [orista] and

* In some northern dialects of BP, e.g. Recife (in

the state of Pernambuco), pretonic nuclear positions
may present lax mid vowels, e.g. [po€ta] 'poet' and
[par€é] 'Pared'. However, no phonological contrast
between pretonic tense and lax mid vowels is observed
in any dialect of BP.
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[duelista] (cf. (4a-b)).

Let us assume that lax mid vowels only occur in
primary stressed position in BP (where indeed
phonological contrast is observed (cf. (6)). If our
hypothesis 1is correct, we have to assume that in
derived forms such as [orifial and [du€lisimi] (cf.
(4c-d)) there must have been a point within the
derivational history of these forms where the lax mid
vowels occurred in primary stressed position. For
reasons which we will consider shortly, throughout the
derivational process it happened that the lax mid
vowels surfaced in a position which is no longer
primary stressed. We propose that the morphological
structure of forms in (4c-d4d) is.

(7) a. ((or+a) ifd + a) [orifa]

b. ((duel+d) isim + 4) [du€lisimi]

We propose that the parentheses in (7) enclose
independent morphological domains, i.e. a
morphological domain which corresponds to what is
called a word. Forms in (7) present two sets of
parentheses. The innermost parenthesis enclose an
underived noun, i.e. a noun stem followed by the
gender suffix, and the ocutermost parenthesis enclose
the innermost parenthesis and a derivational suffix

followed by the gender suffix. The morphological
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categories enclosed in each set of parenthesis in (7)
represent a morphological domain which corresponds to
a cycle. The phonological interpretation of forms like
(7) follows from the innermost cycle to the outermost
one. We will consider next the derivatiocn of [orifial
(cf. (7a)) assuming that any form presenting a

pretonic lax mid vowel is derived in like manner.

The innermost cycle - which corresponds to the
underived noun [ora] - is phonologically interpreted

when the lax mid vowel occurs in stressed position.

(8)

)

U-—-X-—-Z-—-"dn
Q-4 -—-2Z--Ts=
FY = M - 2~

R
1
i

N
|

X
I
I

a

H==¥ === 0
Ste- ¥ --===- O

((

The innermost cycle is then accessible to the

outermost cycle.

(9)

)
)

U--KR--2Z--0nh
Q--X--Z--E
e X ——2Z-- 0
Q- M--Z--0=

Hom ¥ - O
o ¥ —m == O
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Notice that in (9) there are two strictly
adjacent nuclear positions. That is, the initial
nuclear position of the suffix is strictly adjacent to
the final nuclear position of the noun. We claim that
a sequence of strictly adjacent nuclei is the adequate
environment for vowel deletion to take place. More
specifically, we propose that a nuclear point is
deleted when it is followed by a strictly adjacent
nucleus.' It follows from our proposal that the final
nuclear position of the noun in (9) is deleted since
it is followed by a strictly adjacent nucleus. This

process is illustrated in (10).

(10)

u——x——z——wm>
3
o
m>

H-—-X---~-—0
0 a WS
Heme M -~ Z-- 1
St=e ¥ v O
Q--M--2Z-- =

)

The deletion of the nuclear position in (10)
yvields a structure which presents a sequence of
onsets. According to the theory every onset must be
followed by a nucleus (cf. Chapter 1). Therefore, a

structure presenting two consecutive onsets is ill-

* We assume that vowel deletion =~ or more

precisely the loss of a nuclear position - takes place
as the consequence of the establishment of right-
headed internuclear governing relations which are
considered in details in Chapter 5.
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formed since one of the onsets is not preceded by a
nucleus. We propose that the pointless onset in (10)
is deleted in order to allow an onset-nucleus sequence
to occur. Thus, the final onset from the noun is
followed by the initial nucleus from the suffix.
Nuclear heads are projected and the metrical structure
is constructed. The final derivation of the form
[orifia]l is illustrated in (1l1).

(11)
word tree level

7>

foot level

nuclear projection

o
U --%— 2 - - 0 —|<
e M = 2 - = -
Q -- ¥ - Z - - -

e e——
Btmm 4 = mm == O

Notice that in the innermost cycle of the process
of deriving [>rifia] (cf (8a)) the noun stem vowel was
phonclogically interpreted in primary stressed
position where lax mid vowels may occur (cf. (6)). We
assume the Principle of Strict Cyclicity (cf. KEAN
(1974:179)) which establishes that all phonological
processes triggered in an innermost cycle remain
throughout the derivational process. Therefore, since
the lax mid vawel in a form like [orifia]l was

phonologically interpreted in the innermost cycle
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(where it occurred in primary stressed position (cf.
(8a)) it remains as a lax mid vowel throughout the

derivational process.

The noun stem vowel - which bore primary stress
in the innermost cycle (cf. (8a)) - happens to be in
pretonic position in the final derivation (cf. (11)).
Notice that this outcome -~ a vowel which bears primary
stress in the innermost cycle occurs in pretonic
position in the final derivational process - follows
from the parameters involved in the construction of
metrical constituents in BP. Feet are built on the
projection of nuclear heads. Word-trees are built on
the projection of the metrical heads. Given that word
trees are right-headed, the noun stem vowel in (11)
must be assigned a weak node at the word tree level.
Therefore, the noun stem vowel surfaces in pretonic

position.

The analysis we have just presented accounts for
forms in which lax mid vowels occur pretonically. Let
us now consider derived forms in which a pretonic
tense mid vowel occurs. Let us assume that the derived
forms [orista] and [duelista] (cf. (4a-b)) present the

morphological structures illustrated in (12).
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(12) a. (or + ist + a) [oristal]
b. (duel + ist + a) [duelista]

The parentheses in (12) enclose a single
morphological domain which is phonologically
interpreted as a word. That is, phonological processes
take place as they would in any other single

morphological domain.

We have seen that before primary stress only
tense mid vowels occur in underived nouns in BP (cf.
(6)). If forms 1like (12) are analysed as a single
morphological domain, i.e. a word, they will not
present lax mid vowels in pretonic position (since any
single domain in BP does not allow lax mid vowels to
occur pretonically). Given that forms in (12) must
present tense mid vowels, we have evidence that (12)
contains a single domain. The forms [orista] and

[duelista] are obtained.

According to the analysis we have proposed in the
preceding pages we should find mainly two ways of
grouping morphemes in BP. In one case morphemes would
be grouped as ((x)y), 1i.e. where more than one
morphological domain is involved. In the other case

the morphemes are grouped as (xy) when they are
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analysed as a single morphological domain.®

The proposal to analyse morphological domains as
above is presented in KAYE (1989d). According to KAYE
an instance in which morphological categories are
grouped as ((x)y) or ((x)(y)) is called '‘analytic'
morphology and an instance in which morphological
categories are grouped as (xy) is called 'non-
analytic' morphology. In (13) we illustrate the forms
which involve analytic and non-analytic morphology

that we have considered in the preceding pages.

(13)

a. ((or+a) ifi + a ) [orifal "hour (dim)’
b. ({du€l+d) isim + 4) [QuElisimi] 'duel (sup)'
c. (or + ist + a) [oristal] 'hourly worker'

d. (duel + ist + a) [duelista] 'duellist'

(13a-b) illustrate instances of analytic
morphology which involve internal domains. (13c-d)
illustrate instances of non-analytic morphology which
involve single domains. We agree with HALLE (1986:6)
who claims that whether or not an affix is cyclic, or

analytic in our terms, is an idiosyncratic and

® In the previous pages we considered cases in

which more than one morphological domain is analysed
as ((x)y). Morphological domains may also be grouped
as ((x)(y)). Such cases are discussed in KAYE (1989d).
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variable property of it.® It follows from this that
the suffixes -ifi (cf. (13a)) and -isim (cf. (13b))
require analytic morphology whereas the suffix -ist
(cf. (13c-d)) requires non-analytic morphology. Most
of the suffixes in BP require non-analytic morphology.
That is, suffixes are added directly to noun stems and
they are phonologically interpreted as a single
morphological domain. In (14) we illustrate some

suffixes from BP which require analytic morphology.’

(14) a. -ift 'diminutive'
b. =-isim 'superlative'
c. -mét '‘adverb'

Evidence that the suffixes illustrated above

require analytic morphology comes from other

® "I gshall assume that whether or not an affix is
cyclic is not a property of the morphological rule by
which it is assigned, but is rather an idiosyncratic
and variable property of the affix." HALLE (1986:6).

’ Indeed we propose that the phonological
representation of the suffixes -ifi and -isim is:

O N O N O N O N O N
[} ] 1 ] ] 1] 1 ]
1 i \ 1 § ] \ i
X X x X X X X X
I 1 | ] 1 i
i i 1 i | |

z 1 A zZz I 8 I m

Notice that in the representations above the suffixes
are preceded by the segment z. We assume that z is a
floating consonant which does or does not attach the
initial onset position of the suffix according to
government constraints. Assuming the representations
above we account for variable forms presenting
diminutive and superlative suffixes, i.e. [orifia] ~
[orazifia] 'hour (dim)' and [molisimd] ~ [molizisimi]
'softest’'. For details on the analysis of these forms
see SILVA (1989a).
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phonological processes which, like the alternations
between lax and tense vowels we have described before,
take place when a vowel is primary stressed, or more
precisely is within the dominant foot of a domain. We
will discuss next the process of vowel nasalization in

BP.®

It has been observed that a primary stressed
vowel in BP must be nasalized when it is followed by
a nasal consonant (cf. PONTES (1972), VANDRESSEN
(1975), SHAW (1986)). On the other hand, a pretonic
vowel which is followed by a nasal consonant can be

either nasal or oral. These facts are illustrated in

(15).
(15) a. [osedni] *[oseéni] 'ocean'
b. [péna] * [ péna] 'pity’
c. [fina] x[fina] 'thin'

d. [YuanétI] ~ [Zudnéti] 'bunion'
e. [diamati] =~ [diam&ti] 'diamond’
f. [dionizjd] ~ [difdnizjd] 'Dionisio'
Forms in (15a-c) show that a primary stressed
vowel followed by a nasal conscnant must be nasalized.

Forms (154-f) show that a pretonic vowel followed by

a nasal consonant might or might not be nasalized. The

®* Further evidence that the suffixes illustrated

in (14) require analytic morphology comes from the
process involving breaking up of branching onsets
which is considered in Chapter 6. We refer the reader
to SILVA (1989b) for details on this issue.
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alternation between oral and nasal vowels in pretonic
position (cf. (15d-f)) leads us to expect any pretonic
vowel followed by a nasal consonant to be either nasal
or oral. Nevertheless, some forms require a pretonic
vowel followed by a nasal consonant to be nasalized.

Consider forms in (16).

(16) a. [ose&nifiii] *[oseanifiii] 'ocean (dim)'
b. [pé&nisima] #*[penisimal] 'most pitiful’
c. [finam&ti] #[finam&ti] 'thinly'

Forms in (16) present suffixes which, according
to our analysis, require analytic morphology (cf.
(14)). Given that the suffixes in (16) require
analytic morphology these forms will present the

following morphological structure.

(17) a. ((os€an+ii) id + @) [osednifiii]
b. ((pén+a) isim + a) [p€nisima]
c. ((fin+a) mé&t + 1) [finam&ti]

Let us consider the derivation of [pé&nisima] (cf.
(17b)). We assume that any form which requires a
pretonic vowel followed by a nasal consonant to be

nasalized is derived in like manner. Consider (18).

(18)
"

((pé&na)isima)

The innermost cycle is phonologically interpreted

in (18) when the noun [péna] 'pity' is derived. The
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noun stem vowel must be nasalized since it occurs in
primary stressed position followed by a nasal
consonant within the domain. We then proceed to the

outermost cycle as illustrated in (19).

(19)

In (19) there is a sequence of adjacent vowels
which corresponds to a sequence of strictly adjacent
nuclear positions. That is, the initial nuclear
position of the suffix is strictly adjacent to the
final nuclear position of the noun stem. We have
already proposed that in a sequence of adjacent
nuclear positions the far left position is deleted
(cf. (10)). It follows from our proposal that the
final wvowel of the noun in (19) is deleted. This

process is illustrated in (20).

(20)

The final derivation of the form [pé&nisima] is

illustrated in (21).

(21)

w’/\b word tree level
é £‘§:23~‘ w foot level
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In a form 1like [pénisima] a pretonic vowel
followed by a nasal consonant must be nasalized, i.e.
*[pEnisimal] (cf. (16b)). Vowel nasalization is
obligatory in this case because the noun stem vowel is
nasalized in the innermost cycle. Vowel nasalization
must occur when a primary stressed vowel is followed
by a nasal consonant (cf. (18)). Consider the derived

forms in (22).

(22)

a. [oseansgrafii] ~ [osednsgraf{i] 'oceanographer'
b. [penodzii] ~ [péndzii] 'distressing’
c. [finéza] " [finéza] 'soft manner'’

Forms in (22) show that in derived forms a
pretonic wvowel followed by a nasal consonant can be
either oral or nasal. The alternation between oral and
nasal vowels in forms in (22) is accounted for by the
non-analytic nature of the derivative suffixes. The
morphological structures of forms in (22) are
illustrated in (23).

(23) a. (os€an + ograf + {)

b. (p€n + oz + 4)
c. (fin + ez + a)

Forms in (23) are phonologically interpreted as
a single morphological domain. Therefore, as in
underived nouns (cf. (15d4-f)) a pretonic vowel

followed by a nasal consonant in (23) can be either
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oral or nasal.

In the preceding pages we have considered
phonological processes which involve analytic and non-
analytic morphological domains.’ We have shown that
pretonic lax mid vowels, e.g. [orifia] and [du€lisimii],
and pretonic nasal vowels, e.g. {oseanifii] and
[pénisima], must occur when the analytic suffixes -if-
, —isim- and -mét- are involved in derivational
processes. Throughout this thesis - unless otherwise
stated - derived forms that we will consider involve
non-analytic morphology, i.e. they are phonologically

interpreted as single morphological domains.

Let us now return to the discussion of

constraints imposed on pretonic vowels in BP.

’ The proposal to analyse morphological domains we
have discussed in the preceding pages is presented in
details in KAYE (1989d) and KAYE & VERGNAUD (1990). It
is important to say that within this view a given
suffix may require analytic morphology in one dialect
and non-analytic morphology in another dialect. It is
also possible that a suffix which generally requires
analytic morphology may require non-analytic
morpheclogy when it occurs with a restricted set of
noun stems. Both of these possibilities are attested
in BP. That is, suffixes which require analytic
morphology in the Belo Horizonte dialect {(cf. (14))
require non-analytic morphology in the Natal dialect
(cf. SEGUNDO (in preparation)). It also happens that
the analytic suffixes presented in (14) occur in a
non-analytic manner with a restricted set of noun
stems. For a fuller description on analytic and non-
analytic morphological domains in BP see SILVA
(1989a).
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Underived forms and forms involving non~analytic
morphology must present pretonic positively charmed
oral vowels, i.e. [a,e,i,o,u]l. In (24) we illustrate
the internal representation of BP positively charmed
oral vowels.'®

[a]

[e]

[i}

[o]
[u]

(24) (v°. A')' or A’
(lé.(Ai».lO)O)i
(F.1°)°
(;+.(A+.g0)o)+
(Ii._0)4

I nnn

In this section we have discussed the
distribution of pretonic wvowels in BP. In the
following section we summarize the discussion of the
BP oral vowel system we presented in the preceding
pages and we define which sequences of adjacent oral

vowels we find in BP.

' Nasal vowels - which are also positively

charmed segments - may occur in pretonic position of
underived forms and forms involving non-analytic
morphology. Forms involving analytic morphology may
present complex charmless segments in pretonic
position, e.g. [orifia] 'hour (diminutive)' and
[du€lisimi] 'the best duel'.
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3.4, Summary of the BP Vowel System

In (25) we present the distribution of BP oral
vowels together with the charm requirements which must
be satisfied with respect to the primary stressed
position.

(25)

a. Primary stressed position: The segments
must have at least one positively charmed

element in their internal representation.
[alefelilolblu]

b. Following primary stress: The segments
must be formed by a single element and the
resulting segment must be neutrally charmed.
[G,%,a]

c. Preceding primary stress: The segments
must be positively charmed. [a,e,i,0,u]

At this point we are able to define which
sequences of adjacent oral vowels we shall find in BP.
Any primary stressed vowel, i.e. [a,€,e,1,0,>,u], can
potentially be followed by [{,I,a], and any primary
stressed vowel can potentially be preceded by
[a,e,i,0,u]. We also expect to find pretonic sequences
of vowels presenting members of the set [a,e,i,o,u]
and sequences of posttonic vowels presenting members

of the set [{i,1I,a].

Throughout this thesis we will be dealing with

phonological processes which involve sequences of
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adjacent nuclear positions. More specifically, we will
be investigating sequences of adjacent nuclear
positions where one of the nuclear positions is filled
with a high vowel and the other nuclear position is
filled with some other vowel. In order to analyse such
processes we have to define the underlying
representation of high vowels in BP. This is the topic

of the following section.
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3.5. The Underlying Representation of High Vowels

In this section we will argue that the underlying
representation of high vowels in BP corresponds to the
lax high vowels [i] and [G] - whose internal
representations are I° and U° respectively. Whether a
tense or a lax high vowel is phonetically manifested
depends on charm constraints imposed on nuclear

segments.

Evidence for such a proposal - of assuming that
the underlying representation of high vowels in BP
corresponds to lax high vowels - comes from nasal
vowels. We have seen that nasal vowels are derived
from a fusion operation in which the positively
charmed nasal element N combines with a charmless
segment (cf. Chapter 1). The fact that the nasal
element only combines with charmless segments follows
from the Charm Principle which establishes that
expressions with like charm cannot combine. Given that
the nasal element is positively charmed it cannot
combine with positively charmed elements. If high
vowels in BP corresponded to the tense vowels /i/ and
/u/ - which represent positively charmed segments,
i.e. (£'.I°)" and (£'.U°)" - we would not expect high

vowels to be nasalized. This is because the positively
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charmed segments /i/ and /u/ cannot combine with the
positively charmed nasal element N'. Indeed, high
vowels may be nasalized in BP, e.g. [si] 'yes' and [ii]
'one'. The fact that high vowels may be nasalized in
BP, provides us with evidence that the underlying
representation of high vowels in BP corresponds to the

lax high vowels /i/ and /d/."

According to our proposal, the underlying
representation of high vowels in BP corresponds to lax
high vowels. We have seen that both tense and lax high
vowels occur in BP, e.g. [pidda] 'joke' and [€lisi]
'helix' (cf. (1)). Thus, we have to explain the
conditions under which a tense or a lax high vowel is
phonetically manifested. We propose that whether a
tense or a lax high vowel is realized depends on charm
constraints imposed on nuclear segments, according to
their position in relation to the primary stressed

position.

Let us first consider primary stressed vowels.

Recall that a nuclear position which bears primary

' KAYE's (1989e) discussion of the distribution
of nasal vowels in French observes that high vowels
cannot be nasalized, i.e. *[1], =*[G] and =*[¥].
Interestingly, his analysis shows that the underlying
representation of high vowels in French corresponds to
tense high vowels.
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stress must be filled with a segment which presents
at least one positively charmed element in its
internal representation (cf. (25a)). The 1lax high
vowels [I] and [(] - whose internal representations
consist of the charmless elements I° and U° -~ do not
present any positively charmed element in their
internal representations. Then, their occurrence in
primary stressed position violates charm constraints.
We propose that in order to satisfy charm requirements
the lax high vowels [1I] and [(i] receive either the ATR
element I' or the nasal element N' to their internal
representations. The positively charmed segments
[i,1,u,l], which present a positively charmed element
in their internal representations, are realized. Thus,
charm requirements imposed on primary stressed nuclear

heads are satisfied.

Let us now consider pretonic high vowels. We have
seen that pretonic nuclear positions must be filled
with a positively charmed segment (cf. (25c)). We
assume that in order to satisfy charm requirements
imposed on pretonic nuclear heads either the ATR
element or the nasal element - which transmits
positive charm to a phonological expression - is added
to the internal representation of the lax high vowels

/1i/ and /{i/. Tense high vowels, i.e. [i,u], or nasal
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high vowels, i.e. [I,d] - which are positively charmed
segments - will occur in pretonic position. Thus,
charm requirements imposed on pretonic nuclear heads

are satisfied.'?

Regarding posttonic nuclear positions we have
seen that they must be filled with a neutrally charmed
segment (cf. (25b)). Thus, the lax high vowels [I] and
[G] - which are neutrally charmed segments - satisfy
charm requirements imposed on posttonic nuclear

positions.

* Throughout this thesis we will be discussing

phonological phenomena which involve BP oral vowels.
Thus, we will restrict our analysis of charm
requirements to cases in which the ATR element is
added to the internal representation of a high vowel
so that a tense oral high vowel, i.e. [i,ul, is
realized. Cases in which the nasal element is added to
the internal representation of a segment in order to
satisfy charm requirements are not analysed in this
thesis Dbecause they would require a detailed
discussion of processes involving vowel nasalization
in BP which would lead us beyond the scope of our
research.
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3.6. Conclusion

In this Chapter we have seen that the occurrence
of certain vowels in BP is dependent on charm
constraints imposed on nuclear heads. Such constraints
define which sequences of adjacent vowels we shall

find in BP (cf. (25)).

Throughout this thesis we will be investigating
forms which present sequences of adjacent nuclear
positions. Our analysis aims to account for the
processes of vowel coalescence in BP with emphasis on

the process of vowel-glide alternations.

In the following Chapter we present a review of
the literature concerning high vowels and glides in
BP. We will see that further research is still needed
on this topic. Then, in the remaining Chapters of this
thesis, we will present our analysis to account for

the processes of vowel-glide alternations in BP.
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CHAPTER 4

REVIEW OF THE LITERATURE

4.0. Introduction

A perusal of the phonological literature on BP
shows that there has been controversy as to whether
high vowels and glides are both underlying segments or
if the latter are derived from the former. In this
Chapter we will consider both views in different
frameworks. First we consider CAMARA's (1953,1970)
phonemic analysis. Later we consider works which are
based on the linear generative framework. Finally, we
discuss BISOL's (1989) analysis which aims to define
the syllabic structure of diphthongs in BP within a

non-linear framework.
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4.1. A Phonemic View

4.1.1. Glides as Underlying Segments

The first Brazilian linguist - CAMARA - proposed
in 1953 that glides should be analysed as independent
phonemes in BP.' Such a proposal was based on the
interpretation of glides as consonantal segments
within the syllabic system of BP. Analysing glides as
consonantal segments allows one to fit them into the
closed syllable pattern CVC. This type of syllable
would occur in forms such as [més] 'month' and [pasta]
'suitcase' as well as in forms like [paw] 'wood' and
[gajta] 'tin fife', The basic argument for assuming
this proposal is that it provides a simpler phonotatic
system. This is because, if glides were analysed as
vowels, a syllable of the type CVV would have to be
assumed. This type of syllable would occur only in
forms presenting vowel-glide sequences, e.g. [paw]
‘'wood' and [gajta] 'tin fife'. In order to provide a
simpler syllabic system - which excludes CVV syllables

- glides were then analysed as consonantal segments.

1

As we will see shortly, this proposal was later
rejected by CAMARA (1970).
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Although the proposal of analysing glides as
consonants provides a simpler syllabic system - which
excludes CVV syllables - it implies a more complex
phonemic inventory - which includes glides. On the
other hand, if glides are analysed as vowels, a
simpler phonemic inventory - which excludes glides -
is provided, and a more complex syllabic system -
which includes CVV syllables - must be assumed., At
this stage it appeared that the interpretation of
glides as either vowels or consonants depended on
simplifying either the syllabic system or the phonemic
inventory of BP. Evidence about either assumption was

lacking.

In 1970 CAMARA rejected his initial proposal that
glides behave as consonants fitting into the closed
syllable pattern CVC. He claimed then that glides have
to be analysed as vowels - fitting into a CVV
syllable type. CAMARA's argument for assuming that
glides must be interpreted as vowels concerns the

distribution of "R" sounds in Portuguese.

Two types of "R" are assumed in Portuguese. The
so-called bland R - which is phonetically manifested
as a tap - and the so-called strong R - whose phonetic

manifestation wvaries considerably from dialect to
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dialect.” Contrast between bland and strong Rs is
found only in intervocalic position, e.g. [kard]
'dear' and [k&hi] 'car'. Other than intervocalically
the bland R occurs only following an obstruent, e.g.
[prati] 'plate’. The strong R, besides
intervocalically, occurs in every other environment:
that is, either in initial position, e.g. [hati]
'rat'; or in final position, e.g. [m&h] 'sea'; or
closing a syllable, e.g. [kAhta] 'letter!'; or

following a closed syllable, e.g. [ishaéw] 'Israel’.

As CAMARA observes, if glides are interpreted as
consonantal segments -~ fitting into the closed
syllable pattern CVC - we should find the strong R
after a glide. This is because the strong R follows a
consonant which occurs in a closed syllable, cf.
[ishaéw], i.e. *[israéw]. Nevertheless, we do not find
the strong R after a glide but instead the bland R

occurs following it, e.g. [pléwra] 'pPleura' and

2

We will transcribe the strong R as [h]. It may
also be phonetically manifested as a trill [¥], or as
a velar fricative [X], or as a retroflex [t] depending
on a variety of sociolinguistic factors. For a
description and a sociolinguistic analysis of "R"
sounds in BP see OLIVEIRA (1983). For further detail
on the distribution of "R" sounds in BP see CAMARA
(1970), LOPEZ (1979), CAGLIARI (1982), MAIA (1981),
SHAW (1986).
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[24jr] 'Jairo'.’ The fact that the bland R follows a
glide supports CAMARA's claim that glides have to be
interpreted as vowels. This is because bland Rs occur
after a vowel, e.g. [ké&rdi] 'dear', but not after a

closed syllable, #[israéw].

Given that within the syllabic system glides
behave like vowels, CAMARA (1970} proposes that glides
are "positional variants" of the high vowels /i/ and
/u/. In other words, he proposes that glides are
derived from high vowels. In the following section we

discuss his proposal.

' A problem with CAMARA's proposal is that he does
not explain why strong R's cannot follow a glide, e.qg.
«[pléwha]. Given that strong R's may follow a vowel,
e.g. [kahd] 'car', we should find strong R's following
a8 glide since according to his proposal glides behave
like vowels.
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4.1.2. Glides Derived from High Vowels

CAMARA (1970) proposes that glides are
"positional variants" of the high vowels /i/ and /u/,
i.e. he claims that glides and high vowels are in
complementary distribution. According to his proposal
high wvowels are manifested as their corresponding
glides when a high vowel is flanked by a stressed
vowel, e.g. [gajta] 'tin fife' and [kwadrd] 'picture',
i.e. *#[gdita] and #*[kuadrd]. In other environments,
i.e. when a high vowel is flanked by a vowel which
does not bear primary stress, high vowels are in free
variation with glides, e.g. [kaipiral ~ [kajpira]

~

"bumpkin' and [Zuazéri] [¥wazérii] 'Juazeiro’'.
Nevertheless, CAMARA's proposal encounters some
difficulties. The first one is related to his claim
that high vowels flanked by a primary stressed vowel
are manifested as a glide, e.qd. [kwadrd] Dbut
#[kuadri]. It follows from his proposal that we should
not find forms which present a high vowel surrounded
by a primary stressed vowel. Thig 1is because,
according to him, any high vowel surrounded by a
primary stresseé vowel should be manifested as a
glide. Nevertheless, in forms such [kwaid] ~ [kuaii]

‘curd' either a glide or a high vowel may be

102




CHAPTER 4: REVIEW OF THE LITERATURE

phonetically manifested in a position which
immediately precedes a primary stressed vowel.
According to CAMARA, a pronunciation such as [kuali]
would be impossible because in this form the high
vowel u immediately precedes a primary stressed vowel.
Thus, CAMARA's proposal that glides occur whenever a
high vowel is adjacent to a primary stressed wvowel

does not account for all forms in BP, cf. [kuaiid].®

Another problem with CAMARA's analysis involves
forms in which glides occur in posttonic position,
e.g. [agwa] 'water'. According to CAMARA a high vowel
flanked by a vowel which does not bear primary stress
is in free variation with its corresponding glide. It
follows from this that a form like [agwa] - where a
glide 1is followed by a vowel which does not bear
primary stress - should alternate with a form like
[aglia] - where a high vowel is pronounced.
Nevertheless, this is not the case. A form like [agwal
‘'water' cannot be pronounced as x[agfia], i.e. with a
posttonic sequence of vowels. According to CAMARA both

[Agwa] and #*[agla] should be possible pronunciations

* In Chapter 6 we consider in detail forms such as

[kw&ddrd] 'picture' - but not *[kuadri], i.e. where the
glide does not alternate with its corresponding glide;
and forms such as [kwaAi] ~ [kuaid] 'curd', i.e. where
either a glide or a high vowel may be phonetically
manifested.
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for 'water'.

We have seen that CAMARA's analysis is
problematic in accounting for some forms in BP (cf.
[kuard] ~ {kwali] and [agwa]). However, he raises some
interesting points. The first is the evidence he
provides for the fact that glides must be interpreted
as vowels (cf. the discussion on "R" sounds above).
The second interesting point he makes is that the role
of the primary stressed vowel is fundamental in
accounting for when a glide or a high vowel occurs in
BP. In the following section we will discuss how
glides and high vowels have been analysed within the

linear generative framework.
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4.2. A Linear Generative View

4,2.0. Introduction

Most of the phonological analysis on BP are based
on the linear generative framework (cf. HEAD (1964),
NARO (1971), ISTRE (1971), JEROSLOW (1974),
REDENBARGER (1976), LOPEZ (1979), BEDDOR (1982), SHAW
(1986)). Regarding the phonological interpretation of
glides, there has been controversy on whether glides
are derived from high vowels or whether glides are
underlying present in phonological representations. In
this section we will see that either assuming that
glides are underlyingly present or that glides are
derived from their corresponding high vowels is

problematic within the linear generative framework.’

> We have opted for not discussing any specific
work which is based on the linear generative
framework. This is because such works aim to provide
a general analysis of the phonological system of BP
rather than to provide an analysis which deals with a
specific topic. Regarding the phonological behaviour
of glides and high vowels in BP the authors we have
quoted above only state their assumption as to whether
glides are underlyingly present or derived from their
corresponding high vowels - without presenting
arguments.
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4.2.1. Glides as Underlying Segments

In this section we consider the proposal that
glides are underlyingly present in the phonological
system of BP. Within the linear generative framework
the difference between high vowels and glides depends
on whether a [high] segment is specified as either +
or ~ [syllabic]. In (1) we illustrate the phonological

representation of the segments [i,j,u,w].®

(1) [i] [3l

+ syllabic - syllabic
+ high + high

[u] [w]
+ syllabic - syllabic
+ high + high

Notice that the segments [i,j] and [u,w] differ
only with respect to the feature [syllabic]. Whereas
the segments [i,u] represent a syllabic peak the
segments [j,w] do not. Thus, the segments [i,u] may

bear stress whereas the segments [j,w] may not.

A problem with the assumption that glides are
underlying present in BP comes from the distribution

of posttonic glides in relation to primary stress.

®In (1) we only specify the relevant features for

the representations of these segments.
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Primary stress in BP may be either final, penultimate
or antepenultimate, e.g. [para] 'Para', [kazal] 'house’
and [silaba] 'syllable' (cf. Chapter 2). If we assume
that glides are underlying segments in BP then we
expect to find antepenultimate stressed forms where a
glide follows primary stress. This is because glides
do not count as a syllable peak. Thus, nothing should
prevent stress from falling on the third-to-last
syllable peak, i.e. +*[gajtikal, *[familjal and
*{gdjabal, should be possible forms. However, this is
not the case. Thus, the proposal that glides are
underlying segments in BP does not explain why stress
cannot fall on the third-to-last syllable peak in

forms where a glide follows primary stress.

In this section we have seen that the proposal
that glides are underlying segments in BP does not
account for the lack of antepenultimate stressed forms
where a glide follows primary stress. In the following
section we consider the proposal that glides are

derived from high vowels.
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4.2.2. Glides Derived from High Vowels

Recall that what distinguishes a high vowel from
its corresponding glide is the feature [syllabic] (cf.
(1)). Thus, the assumption that glides are derived
from their corresponding high vowels leads us to posit
a rule which turns a [+syllabic] segment into its [-
syllabic] counterpart. Let us first consider the

process of deriving prevocalic glides. Consider (2).

{(2)T+high —===> [-syllabic] / [+syllabic]
-stress

Rule (2) states that an unstressed high vowel
turns into its corresponding glide when it is followed
by a vowel.” We have seen that whether a glide
alternates or fails to alternate with its
corresponding high vowel depends on its position with
respect to the primary stressed vowel. That is, in
pretonic position either a glide or a high vowel may
be manifested ([pidda] ~ [pjada] 'joke') whereas in
posttonic position only a glide may occur ([sabja]

'wise' but x*[saébial]).

" Rule (2) must define that the high vowel does
not bear primary stress. This is because, unlike
unstressed wvowels, a primary stressed high vowel
cannot turn into its corresponding glide, i.e. [pia]
'sink' but x[pja] or [asai] 'Agai' but *[asaj].
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In order to express the relationship between the
position in which the high vowel occurs with respect
to the primary stressed vowel, i.e. whether it occurs
pretonically or posttonically, one would have to
stipulate awkward and ad hoc constraints to rule (2).
This is because within the formalism available in the
linear generative framework, a vowel or a [+syllabic]
segment is defined as either [+stress] or [-stress].
Thus, to determine whether an unstressed vowel occurs
pretonically or posttonically would require the
stipulation of awkward and ad hoc constraints. Let us
now consider the process of deriving postvocalic

glides. Consider (3).

(3)[+high --=-> [-syllabic] / [+syllabic]
-stress

Rule (3) states ﬁhat an unstressed high vowel
turns into its corresponding glide when it is preceded
by a vowel. In a similar way to the proposal of
deriving prevocalic glides (cf. (2)), a problem which
arises from deriving postvocalic glides from a rule
such as (3) is that it would be awkward and ad hoc to
express the fact that posttonic postvocalic glides do
not alternate with their corresponding high vowel
([gajta]l] 'tin fife' but =*[gdita]) whereas pretonic
postvocalic glides do ([kajpira] - [kaipira]
"bumpkin'). In other words, once again the
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relationship between the position in which the high
vowel occurs with respect to the primary stressed
vowel, i.e. whether it is pretonic or posttonic,
requires the stipulation of awkward and ad hoc

constraints to rule (3).

There are further problems with analyses based on
the 1linear generative framework. These problemns
involve the theoretical assumptions of the model which
allows one to express more phonological processes than
those found in natural languages as well as in its
assumptions a phonological rule does not address
explicitly the relationship between an event and the

environment in which it takes place.

For example, rules (2) and (3) determine that a
high vowel becomes [-syllabic] when it is flanked by
another vowel, i.e. a [+syllabic] segment. Taking the
processes illustrated in (2) and (3) into
consideration, one could ask some of the following
questions: Could a high wvowel turn into its
corresponding glide when it is flanked by a consonant?
Why is it that unstressed vowels are subject to the
process of gliding and not stressed ones? Why are high
vowels subject to the loss of their syllabicity when

flanked by another vowel? Could glides turn into their
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corresponding high vowels?

Without going into theoretical details of the
meodel, let us address some of these questions. For
example: could a high vowel turn into its
corresponding glide when it is flanked by a consonant?
In the formalism available for the linear framework it
is possible to formalize processes such as those
illustrated in (2) and (3) - according to which a high
vowel turns into its corresponding glide when it is
flanked by a vowel. It is also possible to formalize
a process according to which a high vowel turns into
its corresponding glide when it is flanked by a
consonant, i.e. [+consonantal] segment. However, a
phonological process which turns high vowels into
their corresponding glides before or after a consonant
does not occur in natural languages. Thus, a linear
framework allows one to express phonological processes
which are recurrent in natural languages as much as

phonological processes which do not occur at all.

Let us now address the question of why only
unstressed vowels may turn into a glide unlike
stressed ones. The fact that only unstressed vowels
may turn into a glide is seen as a stipulation without

any connection to the stress system of the language.
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Nevertheless, as we have been discussing throughout
this Chapter, the processes involving high vowel-glide
alternations in BP are closely related to the stress
system of the language. However, no connection between
the process of gliding and the stress system of BP is

established within the linear framework.

In the previous pages we have addressed some
problems in analysing phonological phenomena related
to high vowel-glide alternations in BP within a linear
framework. We have seen that the problems met by such
analyses are related to the fact that in a linear
framework stress is viewed as a segmental feature
attributed to individual segments rather than as a
property of a domain. We have also seen that in the
formalism available in a linear framework one may
express more phonological processes than those which
occur in natural languages. Finally, in such framework
one does not express the relationship between a
prhonological event and the environment in which it
occurs. In the following section we consider how
glides and high vowels have been analysed within a

non-linear framework.
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4.3. The Non-linear View

4,.3.0. Introduction

Within non-linear frameworks a great deal of work
has been done on the ©process of wvowel-glide
alternations (cf. STERIADE (1984), KAYE AND LOWENSTAMM
(1984), KENSTOWICZ AND RUBACH (1987), MAROTA (1988),
CARREIRA (1988), BOOIJ (1989)). These works aim to
define the phonological representations of falling and

rising diphthongs in different languages.

Few works on BP are based on non-linear
frameworks. In this section we discuss BISOL's (1989)
work which to our knowledge is the only attempt to
investigate the phonological representation of

diphthongs in BP.®

® This work reflects the research done during her

sabbatical year at Stanford University (1988). In her
bibliographical references no other works on the same
topic in BP are mentioned.
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4.3.1. Bisol's Analysis

The hierarchical structure of phonological

representations assumed by BISOL (1989) is illustrated

in (4).
(4) . syllable tier
/ \
0 R rime tier
i |
i 1
X X prosodic tier
1} |
i |
[features] [features] melodic tier

She assumes that the so-called rising diphthongs
- which consist of a glide followed by a vowel, e.g.
[kjabti] 'okra' - are derived from a sequence of rimes.
The so-called falling diphthongs - which consist of a
vowel followed by a glide, e.g. [pawzal 'pause' - are
assumed to be either lexically present or derived. Let
us first consider her analysis of falling diphthongs

whose phonological representations may be either (5a)

or (5b).
(5) a. R b. R
/ N\ i

X X X

| i / \
[...10[...] [...1 [...]
[pawza] 'pause’ [féjra]l] 'market'
[(héjnd] 'kingdom' [péjsi] ‘'fish’
[s€w] 'sky! [k6wrii] 'leather'
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According to BISOL (5a) represents the structure
of a heavy diphthong and (5b) represents the structure
of a light diphthong.’ Heavy diphthongs correspond to
"true" or phonological diphthongs and are associated
to two skeletal positions. Light diphthongs are
derived from assimilation processes at the melodic
tier (cf. (4)) and are associated to a single skeletal
position.' According to BISOL's proposal heavy
diphthongs differ from light diphthongs in the sense
that the former are phonologically present and the
latter are derived. Another difference between heavy
and light diphthongs is that the former cannot be

reduced whereas the latter are likely to be reduced.

BISOL assumes that the same diphthong, e.g. [ej],
might have two different phonological representations.
That is, a diphthong such as [ej] may have the
structure of a heavy diphthong in a form like [héjni]
'kingdom' (cf. (5a)) - which, according to her, is a

phonological diphthong - and the diphthong [ej] may

° GP also assumes the notions of heavy and light
diphthongs. However, as we will see later (Chapters 5
to 8) the notions of 1light and heavy diphthongs
assumed in GP differ considerably from those assumed
by BISOL.

' Unfortunately, BISOL neither illustrates how
the process of deriving light diphthongs operates nor
gives references to any work which would exemplify
such phenomenon.

115




CHAPTER 4: REVIEW OF THE LITERATURE

have the structure of a light diphthong in a form like
[féjra]l ‘'market' (cf. (5b)) - which is a diphthong
derived at the melodic tier. It follows from BISOL's
analysis that in a form like [héjn] 'kingdom' the
diphthong [ej] is not subject to reduction - since it
corresponds to a heavy diphthong (cf. (5a)) - whereas
in a form like [féjra] 'market' the diphthong [ej] may
be reduced to [e], since it corresponds to a light

diphthong (cf. (5b)).

BISOL's analysis aims to explain why some falling
diphthongs are reduced, i.e. [ow] is reduced to [o]
and [ej] is reduced to [e], whereas others are not. In
crder to solve this problem she proposes two different
structures shown in (5). Diphthongs having a structure
such as (5a) cannot be reduced whereas those
presenting the structure (5b) are subject to

reduction.

Let us consider in detail what has been called
the process of diphthong reduction in BP (cf. NUNES
(1951), NARO (1973), ALVARENGA ET AL (1989)).
Basically two diphthongs are said to undergo a
reduction process: [ow] is reduced to [o] and [e]j] is
reduced to [e]. That 1is, forms such as [kowrd]

'"leather' and [féjra] 'market' may be manifested as
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[k6r(i] and [féra] respectively.

According to BISOL's analysis the phonological
representation of diphthongs which may undergo
reduction corresponds to the structure (5b), i.e. a
light diphthong. As she notes, the assumption that
diphthongs which are subject to reduction are derived
and therefore have the structure of a light diphthong

(cf. (5b)) is problematic (our translation):'

"The correct analysis of these data (diphthongs
which may be reduced) is still not totally clear.
We will present two different analyses, both of
which reveal some problems. Nevertheless, both
treatments suggest that the diphthongs under
investigation do not exist in the underlying
representation of lexical items." (BISOL: 193)
BISOL's proposal that diphthongs which are
subject to reduction are derived is indeed
problematic. Contrary to BISOL we assume that
diphthong reduction in BP reflects a lexical
reanalysis process rather than a phonological one.
Evidence that diphthong reduction reflects a lexical

reanalysis process comes from hypercorrection which

occurs in informal dialects of BP. That is, -o- and -

' "A analise correta desses dados ndo esta

totalmente esclarecida. Apresentaremos duas linhas de
argumentos, ambas com certos problemas. Todavia os
dois tratamentos sugerem que o ditongo em pauta né&o
existe na estrutura profunda de itens lexicais".
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e- forms which are not historical diphthongs, e.q.
[péra] 'pear’ and [povi] 'people’, are
(hyper)corrected to -ow- and -ej- as in [péjra] and

[pOwvi] in informal dialects of BP.

Let us now consider BISOL's proposal that the
phonological representation of heavy diphthongs
corresponds to the structure illustrated in (5a), i.e.
two skeletal positions are associated to the same
nuclear constituent. Recall that she claims that heavy
diphthongs are underlyingly present. Two problems
arise from the claim that heavy diphthongs are
lexically present in BP. The first concerns the
phonological behaviour of heavy diphthongs with
respect to primary stress. Primary stress in BP may be
either final, penultimate or antepenultimate, e.g.
[parad]l 'Pard', [kaza] 'house', [silaba] 'syllable'
(cf. Chapter 2). If we assume that heavy diphthongs
represent two skeletal positions associated to the
same nuclear constituent, then we predict the
existence of forms which present antepenultimate
stressed heavy diphthongs, e.g. [g&jtiki{i]. This is
because a heavy diphthong would metrically count as a
single nuclear head. Thus, a form such as [gdjtiki]
would represent an instance of antepenultimate stress.

However, forms such as #[gajtikQi] usually do not occur
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in BP.*?

The second problem with the assumption that heavy
diphthongs are lexically present in BP comes from
derived forms which end in a heavy diphthong, e.g.
[muzéw] 'museum', and their derived forms, e.g.
[muzes5ligl] 'specialist in museums'. Recall that the
final vowel in penultimate and antepenultimate
stressed nouns in BP corresponds to the gender suffix
which may be spelled out either as [a,T,1I], eg. [kéaza]
'house', [pald] 'jump', [tristi] 'sad' (Chapter 2). In
derived forms the gender suffix is suppressed when a
derivative suffix is added to the noun stem, e.g.
[kazérii] 'house keeper', [puladi] ' jumped’ and

[tristéza] 'sadness'.

If we consider the derived form [muze31ldgi]
'specialist in museums' - which is derived from the
noun [muzéw] 'museum' - we notice that the final glide
is suppressed when the suffix ->1tGgli is added to the
noun stem muzé-. The fact that the glide does not

occur in a derived form such as [muzesl{igli] gives us

2 There are few forms in BP which present

antepenultimate stressed heavy diphthongs, e.g.
[nawtiki] 'nautical’ and [fahmaséwtiki]
'pharmaceutical'. We will show in Chapter 7 that in

these forms the heavy diphthong is not 1lexically
present.
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evidence that it corresponds to the gender suffix."’

In the preceding pages we have considered BISOL's
analysis of falling diphthongs. We have seen that her
analysis is problematic in the sense that it assumes
two distinct phonological structures for the same
segmental sequence (cf. (5)). Furthermore, her
assumption that vowel-glide sequences are lexically
present in BP is problematic because she can neither
account for the 1lack of forms which .present
antepenultimately stressed heavy diphthongs, i.e.
*[gajtikd], nor for the fact that the glide is

suppressed in derived forms, cf. [muséw], [muze3ldgi].

Let us now consider BISOQL's proposal to analyse
the so-called rising diphthongs. She proposes that
glide-vowel sequences are derived from a sequence of
rimes where the high vowel delinks from its rimal
position and either spreads into the preceding onset
position (cf. (6a)) or into the following rime (cf.

(6b)).

¥ An example in which the gender suffix occurs as
a vowel rather than as a glide is the form [futurd]
'future'. When the suffix --51gli is added to the noun
stem futur- the gender suffix -4 is omitted, i.e.
[futurs>ligi] 'fortune teller'.
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(6) a. CVV (C) b. CVV (C)

\! i/
[+ high] [+ high]
[- stress] [- stress]

According to BISOL the spreading of the high
vowel into the preceding onset (cf. (6a)) has priority
over the spreading of the high vowel into the

following rime (cf. (6b)). Consider (7).

(7) a. O R O R b. 0 R
A T B N\ /N
kia b O kriow
CCvCV CCvvC
[kjabld] 'okra' [krjow] 'created'

Notice that BISOL assumes two different
derivations for a single process, i.e. the derivation
of prevocalic glides. In one case she assumes that the
high vowel delinks from its rimal position spreading
into its preceding onset, e.g. [kjabi] 'okra' (cf.
(7a)), and in another case the high vowel delinks from
its rimal position spreading into its following rimal

position, e.g. [krjéw] 'created' (cf. (7b)).

Although BISOL proposes the derivations
illustrated in (7) to derive prevocalic glides, she
does not give any argument for her claim that the
spreading of the high vowel into its preceding onset

(cf. (7a)) has priority over the spreading of the high
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vowel into its following rimal position (cf. (7b)). In
fact, to assume two different derivations for a single
process, i.e. the derivation of prevocalic glides, is
ad hoc since its aim is to express the same

phonological process.
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4.4, Conclusion

In this Chapter we have considered how the
process of vowel-glide alternations and the
phonological representation of diphthongs have been
treated within different frameworks. We have seen that
these works encounter problems in explaining when a
high vowel alternates or fails to alternate with its
corresponding glide, and in determining the

phonological representation of diphthongs in BP.

In the following Chapter we will discuss
governing relations between adjacent nuclear
positions. The proposal on governing relations
presented in the following Chapter will be applied to
our analysis of vowel-glide alternations in BP which

is presented in the remaining Chapters of this thesis.
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CHAPTER 5

ON GOVERNING RELATIONS BETWEEN

NUCLEAR POSITIONS

5.0. Introduction

In this Chapter we will consider governing
relations involving a sequence of strictly adjacent
nuclear positions. It is important to mention that no
major work has dealt specifically with this topic.
Therefore, the discussion addressed in this Chapter
aims to provide a general discussion on this issue as
well as to discuss the theoretical implications of
governing relations between nuclear positions within
the GP framework. The proposal presented in this
Chapter will be applied to our analysis of vowel-glide
alternations in BP which is presented in the remaining

Chapters of this thesis. Consider (1).

(1) 0O R O R
| I
1 i
N N
I :
i i
X X
1 i
i i
Vi V;
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(1) illustrates a sequence of adjacent positions
which are associated to phonological constituents that
belong to the same category, namely nuclei. Given that
the adjacent positions in (1) are associated to
constituents that belong to the same category (nuclei)

we have a sequence of identical phonological units.

It has been argued in the literature that a
representation which presents a sequence of identical
phonological units is not well-formed. This constraint
has been defined as the Obligatory Contour Principle
or the OCP. According to this constraint, sequences of
identical phonological units are prohibited in
phonological representations. Thus, in order to
prevent a sequence of identical phonological units

from occurring, phonological processes apply.

In the following pages we will discuss the notion
of OCP and we will address how governing relations
involving a sequence of adjacent nuclear positions

have been analysed within the GP framework.
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5.1. The Obligatory Contour Principle

In this section we will discuss the notion of the
Obligatory Contour Principle (henceforth OCP) since
this concept has been applied to the analysis of
governing relations between adjacent nuclear positions
which we will discuss later in this Chapter. It has
been argued in the literature that a sequence of
identical phonological units is not a well-formed
representation. This constraint is stated in (2).

(2) Obligatory Contour Principle

Sequences of adjacent identical units are
prohibited in phonological representations.

OCP was initially proposed by LEBEN (1973) to
account for tone simplification in Mende.' Consider

(3).

1

GOLDSMITH (1990) provides a general discussion
of the OCP, addressing various theoretical issues
related to different assumptions of the OCP. For
further details on the notion of OCP see also
GOLDSMITH (1979), McCARTHY (1986), YIP (1988), ODDEN
(1988).
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(3) a. HL

mbu ‘owl'
b LH

mba ‘rice!
c. HL H HL H

mbu i -==> mbu i 'the owl'
a. LH L LH L

mba ngaa ---> mba ngaa 'rice(pl)'
e. HL L H L

mbu ngaa =~--> mbu ngaa 'owls'
£. LH H L H

mba i --=-> mba 1 'the rice'

(3a-b) illustrate nouns which present a falling
and a rising tone respectively. In (3c-f) the nouns
given in (3a-b) are followed by a suffix. In (3c-4)
the nouns are followed by a suffix whose tone is
different from the adjacent tone of the preceding
noun. The tonal pattern of forms in (3c-d) corresponds
to the tone of the noun followed by the tone of the

suffix.

In (3e-f) the nouns given in (3a-b) are followed
by a suffix whose tone is identical to the adjacent
tone of the preceding noun. In this case the tonal
pattern of forms in (3e-f) is simplified. That is, the
final tone of the noun which precedes the suffix is

deleted. This process is illustrated in (4).
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(4) a. HL L ---> Hf L ---> H L

mbu ngaa mbu ngaa mbu ngaa
b. LH H —_——— L H —-——> L H
mba i mba i mba i

(4) shows that in a sequence of identical tonal
units the far left tone is deleted. The process of
tone simplification illustrated in (4) is accounted
for by OCP which prohibits sequences of identical

phonological units.

The notion of OCP discussed above has been
applied to analyses of governing relations between
adjacent nuclear positions. We have seen in (1) that
a sequence of adjacent nuclear positions represents a
sequence of identical phonological units (because it
presents a sequence of skeletal positions which are
associated to phonological constituents belonging to
the same category, i.e. nuclei). Therefore, we expect
a sequence of adjacent nuclear positions to be
simplified due to the fact that it is a sequence of
identical phonological units, which is prohibited
under the OCP. In the following section we will
consider how governing relations between adjacent
nuclear positions have been analysed within the GP

framework.
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5.2. Previous Proposals on Governing Relations Between

Adjacent Nuclear Positions

5.2.0. Introduction

Recall that government is defined as a binary,
asymmetric relationship between adjacent skeletal
positions (cf. Chapter 1). The establishment of a
governing relation defines a governing domain where
one of the positions is the head (or the governor) and
the other position 1is the complement {or the

governee).

In a governing domain the head position is filled
with a segment which has the adequate charm value to
govern the segment in the complement position. In (5)
we summarize the governing properties of segments (cf.
Chapter 1).

(5)a.Charmed segments may govern:; charmless

segments may be governed.
b.Charmed segments may not be governed.
c.Charmless segments may govern if they have
a complexity greater than their governee.

The governing properties of segments stated in

(5) define the potential governing relations between

a sequence of adjacent nuclear positions:

129




CHAPTER 5: ON GOVERNING RELATIONS BETWEEN NUCLEAR POSITIONS

(6) 0 o

R
]
i

N
I
]

X
|

<-- ¥ - Z-- 1

Vi

2

a. If VvV, is a charmed segment and V, is a
charmless segment, a left-headed governing domain
is established.

b. If V, is a charmless segment which has a
complexity greater than V., a left-headed
governing domain is established.

c. If V, is a charmed segment and V, is a
charmless segment, a right-headed governing
domain is established.

d. If V, is a charmless segment which has a
complexity greater than V,, a right-headed
governing domain is established.

e. If V, and V, are charmed segments, no
governing domain is established.

It follows from (6) that in a sequence of
adjacent nuclear positions either a left-headed or a
right-headed governing domain is established; or no
governing relation is established. In the following
pages we will consider CHARETTE and YOSHIDA's
proposals on governing relations between adjacent

nuclear positions., They claim that a sequence of

adjacent nuclear positions is subject to the OCP,
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5.2.1. Charette's proposal

According to the theory a sequence of adjacent
nuclear positions is subject to an interconstituent
governing relation since the nuclear positions are
associated to distinct constituents (KLV (1988,
1990)). Thus, a right-headed governing domain is
established. CHARETTE (1988) proposes that in a
sequence of adjacent nuclear positions the far left

nuclear position is deleted by OCP.

Her proposal aims to account for the fact that in
French the vowel of the definite article is deleted if
the noun which follows it begins with a nuclear
position filled with a vowel, e.g. /la + . ami/ surfaces
as [lamij 'the friend'. If the noun begins with a
filled onset the vowel of the article remains, e.qg.
/la + gars6/ surfaces as [lagarsd] 'the boy'. In (7)

we illustrate the forms [lami] and [lagarsd].

(7) a.
1 }

O R O R O R O R O R
I { T R I N R
CoM N | N ! N | N
[} X i | | | | | 1
1 | ! 1 1 1 1 |
x ¥ X X X -=--> X X X X
1 X ! } ] | | ] 1]
¥ 1 i i | | i i
1 a a m i 1 a m i
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e B e O O
Q--X--=Z--
.
-~
/
O -——-MK--2Z--

Q == ¥ ——meem O
H-—%
0¥ === O

In (7a) we have a sequence of strictly adjacent
nuclear positions which is subject to government.
Charm requirements define that the noun-initial
nuclear position has the property of governing the
nuclear position of the article. A right-headed
governing relation is established between the adjacent
nuclear positions and the deletion of the governed
nuclear position, 1i.e. the article-final nuclear

position, takes place as a consequence of the OCP.?

Vowel deletion does not take place in (7b) since
no sequence of strictly adjacent nuclear positions
occurs so that no governing relation holds. In (8) we
summarize CHARETTE's proposal on the governing

relation between nuclear positions.

? Notice that in (7a) the governed nuclear

position is deleted but the segmental material which
was formerly associated to it, i.e. a, remains as a
floating segment. The role of floating segments in
phonological representations will be discussed later
in this Chapter.
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(8) Government Point deleted
by OCP

e .
SRl
o

[N}

< e M R W

-

S

1

In the following pages we will consider YOSHIDA's
(1990) proposal which deals with left-headed governing

relations between adjacent nuclear positions.
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5.2.2. Yoshida's proposal

YOSHIDA (1990) proposes that a sequence of
strictly adjacent nuclear positions is subject to a
process in which the two successive nuclear
constituents are fused into one by the application of
the OCP. He calls this process "Nuclear Fusion", which

is illustrated in (9).

2

(9) NN
| I
X x

L ol

I
i
—_—— § —_———

According to YOSHIDA (1990:344)
"When the two nuclei are merged into one, a
branching nucleus is formed and a constituent
governing relation will be established between
the two nuclear points. In order for this process
to be induced, there must be no intervening non-
nuclear segment between the two nuclei, and the
same segmental requirements imposed on branching
nuclei must be satisfied."

YOSHIDA's proposal illustrated in (9) aims to
account for the fact that Japanese forms which present
a long vowel immediately followed by a geminated
consonant in careful speech; e.g. kootta, are
frequently reduced. Either the loss of the first half
of the gemination, e.g. koota, or vowel shortening,

e.g. kotta, occurs. In (10) we illustrate YOSHIDA's

analysis of the forms kootta, koota and kotta.
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(10) a. O R O R 0O R
. P\ [
i N N \ I N
P R N A
X X X X X X
| \ / N
k o t a
b. 0O R 0O R
AN .
HE EEA oo
N\ i N
PN N I
X xXxx (x) x x
i \/ AN
k (o] t a
C. 0O R 0 R
I AN b
I S b
! N \ i N
AN N
X x (x) xx x
| \/ A
k o t a

In (10a) there are two distinct nuclei linked to
the segment o. In careful speech no change occurs and
the form kootta - which presents a long vowel followed

by a geminated consonant - is derived.

(10b) illustrates the representation of the form
koota in which the long vowel remains but the first
half of the gemination is lost. According to YOSHIDA
the sequence of adjacent nuclear positions undergoes
nuclear fusion and a branching nucleus is formed so
that the successive vowels ©0 become a true 1long
vowel. Notice that in (10b) the strict adjacency

condition (which determines that the head must be
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strictly adjacent to its complement (cf. Chapter 1))
is wviolated. This is because the underlined head of
the rimal constituent is not strictly adjacent to the
rimal complement (which is associated to the first
half of the gemination). To avoid a violation of the
strict adjacency condition, YOSHIDA proposes that the
rimal position (in parenthesis) is deleted. The form

koota is derived.

In (10c) we illustrate the representation of the
form kotta which displays vowel shortening while
retaining gemination. YOSHIDA proposes that the
nuclear complement (in parenthesis) is deleted, so
that the underlined head of the rime can govern the
rimal complement. Once the nuclear complement is
deleted the governing head and the rimal position are
adjacent so that the strict adjacency condition is

respected.

In sum, YOSHIDA's proposal on "Nuclear Fusion"
(cf. (9)) argues that in a sequence of strictly
adjacent nuclear positions where the far left one has
the property of governing the nuclear position to the
right a constituent governing relation is established
and the two nuclear constituents are fused into a

branching nucleus governing domain by OCP effects.
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In the following section we will address some
theoretical issues involving governing relations
between nuclear positions which arise from CHARETTE
and YOSHIDA's proposals. Then, in the final section of
this Chapter we will extend the previous proposals
discussed earlier in this section and propose a
general analysis of governing relations between

nuclear positions.
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5.2.3. Conclusion

CHARETTE and YOSHIDA's proposals aimed to account
for French and Japanese phenomena respectively.
However, neither of these works specifically addresses
the theoretical issues which arise from their
analysis. In the following pages we will see that
CHARETTE and YOSHIDA's proposals are in conflict with
a basic principle of GP, namely the projection
principle. We will also see that their works fail to
define the conditions under which the OCP applies to

a sequence of adjacent nuclear positions.

We have seen that CHARETTE (1988) claims that in
a right-headed nuclear governing domain the governed
nuclear position is deleted by OCP effects (cf.
Section 5.2.1). Nevertheless, to assume that the
establishment of a governing relation between nuclear
position causes the deletion of the governed nuclear
position violates one of the basic principles of the
theory, namely the projection principle.

(11) Projection Principle

Governing relations are defined at the level of

lexical representation and remain constant

throughout a phonological derivation. (KLV
(1990:221))

138




CHAPTER 5: ON GOVERNING RELATIONS BETWEEN NUCLEAR POSITIONS

According to the projection principle, a
government relationship remain constant throughout
phonological derivations. That 1is, a governing

relation is an inalterable relationship.

CHARETTE's proposal that a governed nuclear
position is deleted viclates the projection principle.
This is because if the governed nuclear position is
deleted, the previously defined governing relation no
longer exists. Thus, a governing relation is destroyed
during +the derivation violating the projection

principle.

YOSHIDA's proposal also encounters problems with
the projection principle. According to his proposal,
either the complement of a branching nucleus or the
rimal complement is deleted during the process of
deriving the reduced forms koota and kotta (cf.
(10b,c)). Since a complement of a governing domain is
deleted during the derivational process the projection

principle is also violated in his analysis.

We have just seen that CHARETTE and YOSHIDA's
proposals are in conflict with the projection
principle. Nevertheless, their proposals explain

French and Japanese phenomena which involve sequences

139




CHAPTER 5: ON GOVERNING RELATIONS BETWEEN NUCLEAR POSITIONS

of adjacent nuclear positions. Furthermore, their
proposals also support the analysis of vowel-glide
alternations in BP which is presented later in this

thesis.

Whether it is the projection principle or
CHARETTE and YOSHIDA's proposals that need to be
revised in order to avoid theory-internal conflict
remains a topic for future theoretical investigation.
Throughout this thesis we will adopt their proposals
on governing relations between adjacent nuclear
positions with some amendments which are presented in
the following section. These amendments concern the

conditions under which the OCP applies.

We have seen that the OCP has been proposed to
account for phonological phenomena at the prosodic
level (cf. section 5.1). However, CHARETTE and
YOSHIDA's proposals assume that the OCP applies at the
skeletal and constituent levels. If the OCP applies at
the skeletal and constituent levels in a sequence of
adjacent nuclear positions, we have to determine the
conditions under which it applies. This is because
there are cases in which a sequence of adjacent
nuclear positions occurs in phonological

representations (cf. for example (10a)) and remain as
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such throughout the derivation. Therefore, the OCP
does not apply at random to all sequences of adjacent
nuclear positions. In the following pages we will
expand CHARETTE and YOSHIDA's proposals defining the
conditions under which the OCP applies to a sequence

of adjacent nuclear positions.
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5.3. Internuclear Government

In this section we will present a dgeneral
proposal for the analysis of governing relations
between adjacent nuclear positions. We will refer to
these governing relations as instances of internuclear

government.

We propose that in a sequence of strictly
adjacent nuclear positions the OCP (which prohibits a
sequence of identical phonological units from
occurring) applies under government conditions. We
argue that once a governing domain is established
between a sequence of adjacent nuclear positions the
OCP applies so that no sequence of adjacent nuclear
positions is present. If no governing relation holds
between a sequence of adjacent nuclear positions, the
OCP (which we claim applies under government) does not
apply and a sequence of adjacent nuclear positions is

allowed to occur.

An internuclear governing domain may be either

right or left-headed. In (l12) we consider a right-

headed internuclear governing domain.
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(12)
a. Government b. Point deleted c. Light diphthong

under government formation
1 \ ] i
O R O R O R O R o] R
i i / | !
N N b} N N
i i b | i
X X X X RS
| I Ay | o i
| t | . 1
V; Vz v), v; vl. VZ

For a right-headed internuclear governing
relation to be established, the segment associated to
the governing position, i.e. V,, must either be a
positively charmed segment or a complex charmless
segment. The segment associated to the governed
position, i.e. V,, must either be a complex charmless
segment or a simplex charmless segment or the governed
nuclear position is empty.’ If V, and V, are both
complex charmless segments then V, - which is the
governor - must have a complexity greater than V, -

which is the governee (cf. Chapter 1).

We propecse that the OCP applies under government.
Thus, the governed nuclear position is deleted by OCP
effects (cf. (12b)), so that no sequence of identical

phonological units, i.e. nc sequence of adjacent

 For details of governing properties of nuclear

segments cf. Chapter 1. A summary of the governing
properties of nuclear segments is presented in (5).
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nuclear positions, is present.

Notice that the segmental material which was
formerly associated to the governed nuclear position,
i.e. V,, remains as a floating segment. We propose that
if the floating V, is a simplex charmless segment it
relinks to the governing nuclear position forming a
light diphthong (cf. (12c¢)).* 1If the floating V, is
a complex charmless segment, it remains a floating
segment which has no effect over phonological

representations.’

The fact that only simplex charmless segments -
not complex charmless segments - may relink to the
governing nuclear position to form a light diphthong
(cf. (12c)) follows from the segmental requirements
imposed on light diphthongs. Light diphthongs require
the left member of the segmental sequence, i.e. V,, to

be a simplex charmless segment, i.e. [1I,4,4]. The

‘ A light diphthong corresponds to what has been
called in the literature a rising diphthong. According
to KAYE (1985:289) "a light diphthong is simply a non-
branching nucleus associated with two segments. For
details on light diphthongs within the GP framework
see KAYE (1985, 1990b), KAYE & LOWENSTAMM (1984) and
CHARETTE (1988).

* French illustrates instances of right-headed
internuclear governing relations where the floating
segment is a complex charmless segment, i.e. a, which
has no effect over phonological representations (cf.

(7a)).
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right member of the segmental sequence in a 1light
diphthong, i.e. V,, may either be a complex charmless

segment or a positively charmed segment.®

Let us now consider a left-headed internuclear

governing domain. Consider (13).

(13)

a. Government b. Constituent c.Branching nucleus
dissociation under formation
government

i 1 I !
O R O R O R O R 0O R
! i | i i
N N N N N
] ] I L ] \
1 1 ] T [}
X X x X X X
1 1 1 | 1 1
| 1 [} ] 1 !
Vl V2 Vl VZ vl V2

For a left-headed internuclear governing relation
to be established, the segment associated to the
governing position, i.e. V,, must either be a charmed
segment or a complex charmless segment. The governed
position, i.e. V,, must either be filled with a simplex
charmless segment or must be an empty nuclear

position.

¢ For details on segmental requirements imposed on
light diphthongs within the GP framework see KAYE
(1985,1990b) and KAYE & LOWENSTAMM (1984).
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We propose that the OCP applies under government.
Thus, the governed position dissociates from its
nucleus and relinks to the governing nucleus forming
a branching nucleus (cf. (13b)). Notice that according
to this process no sequence of identical phonological
units, i.e. no sequence of adjacent nuclear positions,
occurs. Indeed, we have two nuclear positions bound

together within a branching nucleus governing domain.

When the governed position in a left-headed
internuclear governing domain is empty the branching
nucleus corresponds to the representation of a long
vowel where the governing segment V, spreads over the
governed position. When the governed position in a
left-headed internuclear governing domain is filled
with a simplex charmless segment the branching nucleus
corresponds to the representation of a heavy-

diphthong.’

Let us now consider the cases in which a sequence
of adjacent nuclear positions 1is not subject to

government. Consider (14).

" Heavy-diphthongs represent what has been

referred to in the literature as falling diphthongs,
i.e., vowel-glide sequences. A detailed discussion of
heavy-diphthongs in BP is provided in Chapter 7.
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(14) O R O R
I 1
] 1
N N
1 1
1 i
X X
I |
Vl VZ

In a sequence of adjacent nuclear positions such
as in (14) where V, and V, are both charmed segments,
no governing relation is established (because charmed
segments cannot be governed). We propose that in a
sequence of adjacent nuclear positions the OCP applies
under government. Thus, if no governing relation holds
between a sequence of adjacent nuclear positions the
OCP does not apply so that a sequence of adjacent

nuclear positions is allowed to occur.

A sequence of adjacent nuclear positions is also
allowed to occur if V, governs V,, i.e. a left-headed
governing domain is defined, but V, (which is the
governee) is a complex charmless segment. This is
because the establishment of a left-headed
internuclear governing domain (which vyields a
branching nucleus formation) requires that the
governed nuclear position be filled with a simplex
charmless segment (cf. (13)). If the governed position
were filled with a complex charmless segment, charm
requirements imposed on branching nuclei would be

violated, yielding an illicit representation.
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Let us finally address the relationship between
the metrical structure and the establishment of
internuclear governing relations. We argue that
metrical trees are built onto the projection of
nuclear heads after the application of phonolegical
processes (cf. Chapter 2). We assume that only the
nuclear heads which are not governed are projected to
the level of nuclear projection where the metrical
structure, i.e. seccndary stress and word trees, is

built.

Notice that the establishment of an internuclear
governing relation triggers either the deletion of the
governed nuclear position (when a right-headed
internuclear governing domain is defined (cf. (12)) or
the governed nuclear position is incorporated into a
branching nucleus structure (when a left-headed
internuclear governing domain is established (cf.
(13)). Therefore, given that a governed nuclear
position is either deleted or incorporated into a
branching nucleus structure it will not be projected
onto the level of nuclear projection where the
metrical structure is built. In Chapters 6 to 8 -
where we address the processes of vowel-glide
alternations in BP - we will illustrate how the

metrical structure is built after phonological
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processes involving internuclear governing relations

have taken place.

In this section we have set out the conditions
under which an internuclear governing relation may or
may not be established. We have proposed that a right-
headed internuclear governing relation yields a light
diphthong formation and that a left-headed
internuclear governing relation yields a branching
nucleus formation. We have also seen that a segquence
of adjacent nuclear positions is allowed to occur,
i.e. no internuclear governing relation is established
when either both nuclear positions are filled with a
charmed segment or the potential governed position in
a left-headed internuclear governing domain is filled
with a complex charmless segment. We have also argued
that the metrical structure is built onto the level of
nuclear projection after the application of

phonological processes.
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5.4. Conclusion

In this Chapter we have considered governing
relations between adjacent nuclear positions. We have
discussed earlier proposals on this topic and the

theoretical issues which arise from them.

Then, we presented our proposal on internuclear
government which is an expansion of the earlier
treatments of governing relations between adjacent
nuclear positions. We claimed that in a sequence of
adjacent nuclear positions the OCP applies under
government. The proposal presented in this Chapter
will be applied to the analysis of vowel-glide
alternations in BP in the remaining Chapters of this

thesis.
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CHAPTER 6

PREVOCALIC GLIDES AND PREVOCALIC

HIGH VOWELS

6.0. Introduction

In this Chapter we will investigate forms in
which prevocalic high vowels and prevocalic glides
occur in BP, We will refer to these forms as iV and uV
sequences, where V stands for any vowel. We aim to
define the conditions under which a prevocalic high
vowel alternates or fails to alternate with its
corresponding glide and we will also determine how

glides are syllabified in BP.

In the first section we discuss the phonological
representation of prevocalic high vowels and
prevocalic glides and in the following sections we
consider the behaviour of iV and uV sequences in

relation to primary stress.
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6.1. The Phonological Representation of Prevocalic

Glides and Prevocalic High Vowels

In this section we investigate the phonological
representation of prevocalic glides and prevocalic
high vowels. According ta the theory, neutrally
charmed elements such as I° and U° (which correspond to
the simplex charmless segments iI/4) may occur either
in a nuclear head position or in a position which is
not a nuclear head. If I/G occupy a nuclear head
position a lax high vowel is realized, i.e. [I,4],
whereas if I/4 occupy a position other than a nuclear
head a glide is manifested, i.e. [j.,w]. Consider the

representations in (1).

(1) a.0 N b O N c. O N
| b AN }
X X X X x X
/ \ P oo
£/4 V £/4 V C i/GV
d. O N e. O N O N
§ { ] 1
1 | { 1
X X X X
/ \ % !
ci/Gav i/4 v

Let us consider in detail each structure in (1).
(la) represents a light diphthong. According to KAYE
(1985:289) "a 1light diphthong is simply a non-
branching nucleus associated with two segments". More
precisely, it consists of two segments associated to
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a single skeletal position. In metrical terms a light
diphthong behaves as a short vowel, i.e. as a single
nuclear position.' Light diphthong require the left
member of the segmental sequence to be a simplex
charmless segment, i.e. [1I,4,4]1. The right member of
the segmental sequence in a light diphthong may be
either a complex charmless segment or a positively
charmed segment. Although two segments occupy a
nuclear position in the representation of a light
diphthong, only the far right member of the segmental
sequence has the properties of a nuclear head. Stress
must be assigned to nuclear heads. Considering light
diphthongs, it is the far right segment which will
bear stress. Therefore, in a light diphthong the far
right member of the segmental sequence 1s the nuclear
head, and the far left one occurs in a position which

is not a nuclear head.

(1b) illustrates a sequence of onset-nucleus in
which the simplex charmless segments I or @ occupies
the onset position. According to the theory, a non-

governing onset position may be filled either with a

1 A 1light diphthong corresponds to what the
phonological literature has called a rising diphthong.
We refer the reader to Chapter 7 where another type of
diphthong, namely the heavy diphthong (i.e. falling
diphthong), is discussed. For a detailed discussion on
light diphthongs see KAYE (1985,1990b).
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negatively charmed segment or with a charmless segment
(cf. Chapter 1).? Given that the segments 1I/G are
charmless they satisfy charm requirements for segments

occurring in onset positions.

(1lc) illustrates a branching onset immediately
followed by a nuclear position which is filled with a
vowel. The governing onset position must be filled
with a negatively charmed segment (which is
represented by C in (lc}). The governed position in a
branching onset must be filled with a charmless
segment. Given that the segments i/ are charmless,
they satisfy charm requirements for segments occurring

in the governed position of a branching onset.

(1d) illustrates an onset position filled with a
complex consonant immediately followed by a nuclear
position that is filled with a vowel. In the
representation of a complex consonant illustrated in
(1d) the segments I or @ together with a consonantal
segment are both associlated to a single onset
position. Complex consonants present restrictions with

respect to which segments may occur in the conscnantal

* A governing onset position, i.e. an onset

position which is the head in a branching onset
governing domain, must be filled with a negatively
charmed segment (cf. Chapter 1).
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position, i.e. C.?

(le) illustrates a sequence of adjacent nuclear
positions where the far 1left nuclear position is
filled with either the segment I or with the segment
Gi. Notice that the two nuclear positions in (le) are
adjacent to each other, given that the onset which
intervenes between them does not dominate a skeletal

position.

Concerning the phonetic characteristic of the
structures illustrated in (1) it is important to
mention that (la-d) have the same interpretation. That
is, in (la-d) the simplex charmless segments I and i -
whose internal representations consist of the elements
I°* and U° respectively - are pronounced as a glide,
i.e. [j,w]. On the other hand in (le) the simplex
charmless segments I/0 are phonetically manifested as

lax high vowels, i.e. [I,1].

What phonologically distinguishes the
representation in (le) from the representations in
(la-d) is that in the former case the segments I/4 are

the head of a nuclear constituent whereas in the

! In section 6.3 we will discuss in detail the

representation of complex consonants.
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latter cases they are not. That is, in (le) the
segments i/ occupy a nuclear head position thus they
are manifested as lax high vowels, i.e. [I,0], whereas
in (la-d) the segments i/( occupy a position which is
not a nuclear head thus they are manifested as glides,

i.e. [j,w].

In the previous pages we have seen that lax high
vowels, i.e. [1,d], represent the cases in which the
elements I°/U° occupy & nuclear head position.
Concerning the phonological interpretation of the
tense high vowels, i.e. [i,u], they represent the
cases in which the elements I°/U° together with the ATR
element I' combined in a phonological expression, i.e.
(1’'.I°)" and (£'.U°)', occupy a nuclear head position. In
the following sections we will consider BP forms in
which glides and high vowels occur followed by a

vowel.
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6.2. Pretonic Prevocalic Glides and Pretonic

Prevocalic High Vowels

In this section we consider forms in which
- pretonic high vowels and pretonic glides are followed
by a vowel. We will refer to these forms as pretonic
iV and uV sequences. We will determine the conditions
under which a high vowel alternates or fails to
alternate with its corresponding glide as well as how
prevocalic glides are syllabified in BP. Consider

forms in (2).

(2) a. [iatd] ‘hiatus’
b. [i6d4] 'iodine'
c. [vaj] 'expressionof surprise’
d. [ugl] 'expression of doubt'
e. [iem&%4a] 'Iemanija'’
f. fiugosléavi] 'Yugoslav'
g. [uata] 'Uata (river)’
h. [uerekéma] 'Amazonian Indiangroup’

Forms in (2) illustrate cases in which a sequence
of the type 1V/uV occurs word initially. In (2a-d) the
iV/uV sequences present the high vowel immediately
followed by a primary stressed vowel. In (2e-h) the

iV/uV sequences occur before a primary stressed vowel.

In (3) we list iV/uV sequences preceded by a
consonant occurring in word initial position., With

respect to the immediately following vowel, as in (2},
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the high vowel is either followed by a primary
stressed vowel (cf. (4a-d)) or immediately followed by

an unstressed vowel (cf. (4e-h})).

(3) a. [piada] tjoke'
b. [di€ta] 'diet!
c. [kué&aa] 'curd'
d. [duéti] 'duet’
e. fviolind] 'violin'
£. [diurétiki] 'diuretic’
g. [Zuazéri] 'Juazeiro'
h. [Zue)adal 'blow with the knee'

All forms given in (2) and (3) have two possible

pronunciations. This is illustrated in (4).

(4) a. [i&td] - [jatd]
b. [ué] - [wél
C. [iema¥a] - [jem&za]
d. [uata] - [wati]
e. [piadal - [pjada]
£. [kuaid] - [kwaid]
dg. [vielinii] - [vijolint]
h. [¥ue)ada] - [Zwe)dada]

In the left column in (4) the iV/uV sequences are
pronounced as a sequence of vowels whereas in the
right column a sequence glide-vowel is realized. Given
the alternations between a high vowel and a glide
illustrated in (4), eg. [iV,uV] = [jV,wV], one could
posit the existence of two different lexical
representations for a single form. If this were the
case we would have to assume that in one case the high
vowel would be understood as a nuclear head (when it

is pronounced as a vowel, i.e. [iV,uV]), whereas in
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another case the high vowel would be understood as not
being the head of a nuclear constituent (when it is

realized as a glide, i.e. [jV,wV]).

Notice that cases which invelve lexical
alternations do not reflect a recurrent process in a
given language. For example, the word either in
English presents two 1lexical representations among
many English speakers. That 1is, it is pronounced
either as [i:8ar] or as [ajdar]. However, the
alternation between i: (as in [i:6ar]) and aj (as in
[ajdar]}) 1s not a recurrent alternation in English.
For example, the word sea must be pronounced as [si:],
but not *[saj] and the word shy must be pronounced as

[Baj]l, but not #[&i:].

We claim that the alternation between a syllabic
and a non-syllabic i/u in BP, i.e. [i] © [j]1 and [u]
" [w], does not reflect a case of lexical alternation.
This is because this alternation consists of a
recurrent process in BP. In fact, every form of the
type show in (2-4) may be pronounced either as a
glide-vowel sequence or as a sequence of vowels. Thus,
we claim that the process of vowel-glide alternations

in BP is not a lexical alternation, but a phonological

one.
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In order to derive forms in (4) where a vowel-
vowel sequence alternates with a glide-vowel sequence,
we have to establish the lexical representation from
which they are derived. We propose that the lexical
representation of iV/uV sequences in BP corresponds to
a sequence of adjacent nuclear positions where the far
left nuclear position is filled with either the
element I° or with the element U° and the immediately
following nuclear position is filled with any BP
vowel. The lexical representation of iV/uV seguences

in BP is illustrated in (6).

(6) O R O R
i !

N N

i 1

i I

X X

i |

1°/0° v

From the lexical representation illustrated above
we will determine the conditions under which a high
vowel or a glide is phonetically manifested. We will
argue that it is the governing relations established
between strictly adjacent nuclear positions that will

determine whether a high vowel or a glide occurs.

Recall that government involves a relationship
between two strictly adjacent positions (cf. Chapter

1). In the representation illustrated in (6), we have
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a sequence of strictly adjacent nuclear positions,
given that the onset which intervenes between them
dominates no skeletal position. Therefore, they are

subject to government.

In a governing domain one of the positions is the
governor - or the head - and the other position is the
governee - or the complement (cf. Chapter 1). The
property of a skeletal position to govern another
skeletal position is determined by the charm value of
the segments which occupy the adjacent positions. That
is, the governing position must be filled with a
segment which has the adequate charm value to govern

the segment associated to the governed position.

Notice that the far left nuclear position in (6)
is filled with either of the simplex charmless
segments i1/43 - whose internal representation consists
of the element I° and U° respectively. We have seen in
Chapter 1 that the simplex charmless segments [1,1]
may be governed by any other vowel of BP, i.e.
[a,e,€,i,0,2,u,(,1I,a]l]. Thus, in the representation
illustrated in (6) the far right nuclear position -
which is filled with any vowel of BP - is the governor
and the nuclear position to the left - which is filled

with either of the elements 1°/U° - is the complement.
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A right-headed internuclear governing domain is

established.

In Chapter 5 we proposed that the establishment
of a right-headed internuclear governing relation
results in the deletion of the governed nuclear
position, causing its segmental material to relink to
the governing nuclear head position forming a light
diphthong. This process is illustrated in (7).

(7)
a. Government b. Point deleted c. Light diphthong

under_government formation
1 I ! |
C R O R O R O R 0 R
{ ! r | :
N N N N N
i : f | H
X X b o X X
| H b I <
I°/U° v 1°/0° \' I°/U° V

According to our proposal - illustrated in (7) -
the phoneological representation of glide-vowel
sequences in BP corresponds to the structure of a
light diphthong. That is, either the element 1I° or U°
together with the vowel are bhoth associated to the
same nuclear position. Given that in (7) the elements
I°/U° occupy a position which is not & nuclear head,
i.e. they occur as the left-member of the segmental

sequence in a light diphthong, they are phonetically
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manifested as a glide, i.e. [j,w].

In the following pages we will provide evidence
for this proposal, i.e. we will show that glide-vowel
sequences in BP correspond to the structure of a light
diphthong. We will then determine the conditions under

which a glide or a high vowel occurs.

Let us first consider the phonological
interpretation of word-initial glide-vowel sequences,
e.g. [jatdi] 'hiatus' and [werekéma] 'Amazonian Indian
group'. Evidence that word-initial glide-vowel
sequences in BP correspond to the structure of a light
diphthong comes from a phonological process which
takes place in the Carioca dialect of BP (spoken in
the state of Rio de Janeiro). In this dialect s-final
nouns are phonetically manifested with a final palatal
fricative, e.g. /mes/ ~--> [mé%] 'month'.' When an s-
final noun is followed by a noun which begins with a
filled onset, e.g. /mes + pasadi/ 'last month', the
final & of the first noun appears as a palatal
fricative, i.e. [meX¥pasaddi]. In other words, an s-
final noun is realized as a palatal fricative when it

is followed by a noun whose initial onset is filled

¢ In the Belo Horizonte dialect an alveolar

fricative occurs word-finally, e.g. /mes/ --> [més]
'month?'.
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with segmental material.®

On the other hand, if an s-final noun is followed
by a noun which begins with a nuclear position, e.g,
/mes + interdi/ 'whole month', the final s of the first
noun is realized as an alveolar fricative, i.e.

[mezitérii], but *[meditérii] or *[meXitérd].

Let us consider the cases in which glide-initial
nouns are preceded by an s-~-final noun. Notice that if
the glide occupies an onset position, we expect that,
as in forms which present an initial filled onset, the
final s of the first noun will be phonetically
manifested as a palatal fricative (cf. /mes + pasadid/
--> [me¥pasadfil). On the other hand, if the glide
occupies a nuclear position we expect the final s of
the initial noun to behave like a vowel-initial noun,
i.e. the final s of the first noun will appear as an
alveolar fricative (cf. /mes + interd/ -——>

[mezitérd]).

Considering sequences of nouns such as /tres +

jatlis/ 'three hiatus' or /tres + werekémas/ 'three

> Indeed, an s-final noun occurs as a palatal
fricative when it is followed by & noun which begins
with any possible word-initial consonant of BP, i.e.
{p,t.,k,b,d,g,m,n,£f,v,s,z,8,%2,h,1].
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Uerekemas' - where an s-final noun is followed by a
glide-vowel sequence - we observe that the final s of
the first noun is phonetically manifested as an
alveolar fricative, i.e. [trezjatas] and
[trezwerekémas]. The fact that the final s of the
first noun is realized as an alveolar fricative when
it is followed by a glide-initial noun, i.e.
[trezjatt8] and [trezwerekéma¥], is evidence that the
phonological representation of word-initial glide-
vowel sequences in BP corresponds to the structure of
a light diphthong. That is, both the glide and the
vowel are associated to a single nuclear position.
This is because glide~initial nouns behave like vowel-
initial nouns when they are preceded by an s~final
noun. In both cases the final g of the first noun is
phonetically manifested as an alveclar fricative, e.q.
[mezitérid] 'whole month' and [trezjatiaH] 'three

hiatus'; [trezwerekéma¥] 'three Uerekemas'.

In (8) we illustrate the representation of the
forms [jatd] 'hiatus' and [werekéma] 'Uerekema', where
the glide-vowel sequence 1is syllabified in the

representation of a light diphthong.
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(8)

O R O R O R O R O R O R
R R S TR S T
N ! N N | N | N | N
| I R | | S e e I
| I R | [ I A D R A S |
X x X X X X X X X X

/N V220 N T T SR S
I at 4 U er € k e m a
Let us now consider the phonological

interpretation of glide-vowel sequences preceded by a
consonant, e.g. [pié&da] 'joke' [kwa&il 'curd'. In (9)

we illustrate the possible representations of these

forms.

(9)
a.0o R O R b. O R O R c. O R 0O R
i I P\ T P b
| N | N A N | N i N i N
i T B R N N P P
X X X X X X X X X X X X X
/N 1 R N AN N
pI° a 4 a p I° a 4 a pIa d a
kU a j 1 k U° a ) 1 kUPa A ©

(%9a) illustrates the case where the element I° or
U° together with a consonantal segment occurs in the
representation of a complex consonant. (9b)
illustrates the case where the element 1I° or U°
occupies the governed position in a branching onset.
(9¢) illustrates the case where the element I° or U°
occurs in the representation of a light diphthong. In
all representations in (9) the elements I° and U° are
phonetically manifested as a glide since they do not

occur in a nuclear head position.
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We bhave seen that word-initial glide-vowel
sequences correspond to the structure of a 1light
diphthong (cf. (8)). Similarly, we expect glide-vowel
sequences preceded by a consonant to correspond to the
structure of a light diphthong (cf. (9c¢c)). Thus, we
have to show that representations like (%9a-b) do not
correspond to the structure of glide-vowel sequences

preceded by a consonant in BP.

If glide~vowel sequences correspond to the
representation of a complex consonant - as illustrated
in (9a) - we expect to find segmental restrictions
imposed on the consonant-glide sequence. This is
because complex consonants present restrictions with
respect to the segmental materials, which may occupy
their skeletal position. However, this is not the
case. That is, no segmental restriction is imposed on
consonant-glide sequences where the glide alternates
with its corresponding high vowel.® In fact any
consonant of BP may precede a glide-vowel sequence

which alternates with a sequence of vowels.

® In the following section we will consider forms
which present consonant-glide sequences where the
glide does not alternate with its corresponding high
vowel, e.g. [kwadr(G] but *[kuddrd] 'picture'. We will
see that in this case segmental restrictions are
imposed on the consonant-glide sequence.
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Given that there is no segmental restriction as
to which consonantal material may precede the glide-
vowel sequence (where the glide alternates with its
corresponding high vowel) we exclude the structure of
a complex consonant - illustrated in (%a) - for forms
which present glide-vowel sequences preceded by a

consonant.

Let us now consider the representatian
illustrated in (9b). If glide-vowel seguences preceded
by a consonant represent the element I° or U°
syllabified in the governed position of a branching
onset we do not expect to find forms where the onset
which precedes the glide-vowel sequence is branching,
e.g. [krjadii] or [brwékal. This is because
constituents are maximally binary (cf. Chapter 1).
Thus, in a form where the glide-vowel sequence is
preceded by a branching onset, the glide cannot be
syllabified in the onset position, which is already
branching, i.e. the onset is maximised. That is, a
representation like (10) is impossible for forms such

as [krjaddal and [brwakal.
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(10) * O R O R
AN T
AN N | N
oo\ S
X X X X X X
] 1 ] 1 1 ]
] | [} I t |
k r I° a 4 1
b r U° a k a
However, forms presenting branching onsets

followed by glide-vowel sequences do occur in BP, as

illustrated below.

(11) a. [krjadia] 'servant'’
b. [frieza] 'coldness'
c. [bibl jot€ka] 'library'
d. [proprjedadi] 'property'
e. [brwaka] 'saddle-bag'
f. [flwétI] 'fluent'
g. [krwewdadi] ‘cruelty’
h. [m&strwadal 'menstruating’

The fact that glide-vowel sequences may be
preceded by branching onsets in BP is evidence that
the phonological representation of glide-vowel
sequences preceded by a consonant does not correspond
to the structure of a branching onset. This is because
if glide-vowel sequences preceded by a consonant
corresponded to the structure of a branching onset, we
would not find forms where a branching onset precedes
the glide-vowel sequence. That is not the case, as

illustrated by forms in (1il).

The fact that glide-vowel sequences preceded by

a consonant do not correspond to the representation of
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a complex consonant (cf. (9a)), neither to the
representation of a branching onset (cf. (9b)) is
evidence that glide-~vowel sequences preceded by a
consonant correspond to the structure of a 1light
diphthong. That is, both the glide and the vowel
occupy a single nuclear position (cf. (9c¢c)). In (12)
we illustrate the representations of the forms [pjada]
'joke' and [brwdka] 'saddle-bag', which present a

glide~-vowel sequence preceded by a consonant.

R
|
\ N
I
X

Q—-X-—-Z2--3
QN --Z--

0
|
!
I
!
i
X
|
i
k

Q- M === O
O % —m - == O

H o~

/ \
U° a

In the preceding pages we have seen that glide-
vowel sequences in BP correspond to the structure of
a light diphthong. Recall that any form which presents
pretonic glide-vowel sequences may also occur as a
sequence of vowels, i.e. [jV] - [iV] and [wV] =~ [uV]

(cf. (4)).

We have argued that the process of vowel-glide
alternations in BP takes place as a consequence of the
establishment of a governing relation between adjacent
nuclear positions (cf. (7)). In the following pages we

will consider the derivation of the forms [piada]l ~
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[pjada] 'joke'. We assume that any form which presents
a pretonic prevocalic glide that alternates with a
pretonic prevocalic high vowel is derived in a similar
manner. Consider the lexical representation of the

forms [pidda] ~ [pjada] 'joke' given in (13).’

(13)

/ 0\

s w
O R O R O R
1 ] 1 | 1
1 ] i i ]
| N N | N
1 1 \ | ]
i 1 I | |
X x X X X
] | 1 | |
] 1 t 1 !
p 1 a 44 a

I° A*

From the lexical representation illustrated in
(13) we will determine the conditions under which a
glide-vowel sequence, i.e. [pjadal, or a sequence of
vowels, i.e. [piada], occurs. Let us first consider

the case in which a glide-vowel seguence occurs, i.e.

[pjddal.

We propose that glide-vowel sequences in BP are

derived from the establishment of a right-headed

" Recall that primary stress is lexically assigned
(cf. Chapter 2). Secondary and word level stress are
assigned after phonological processes take place.
Therefore, the final metrical structure is built onto
derived forms. The phonological expressions which
appear below the segments associated to the nuclear
positions in (13) correspond to the internal
representation of those segments.
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internuclear governing relation (cf. (7)). The
establishment of right-headed internuclear governing
relation results in the deletion of the governed
nuclear position. Then, the segmental material which
formerly occupied the governed nuclear position
relinks to the governing nuclear position forming a

light diphthong. This process is illustrated in (14).°

(14) a. / N\ b.
s w
| / \

1 l | s w
O RO R O R 0 R O R
I { I | N B
b K N | N i N | N
I { R i T R
x £ X X X X X x X
N R N | S
p 1 a d a p I a d a

I° A’ I° At

In (14b) the segment I occupies a position which
is not a nuclear head, i.e. it occurs as the left
member of the segmental sequence in a light diphthong.
Given that the element I° occupies a position which is
not a nuclear head, it appears as a palatal glide. The

form [pjada]l - which presents a glide-vowel sequence -

® In pretonic iV and uV sequences we will have a
nuclear position filled with either the simplex
charmless segments 1/ immediately followed by a
nuclear position filled with either a complex
charmless segment, or a positively charmed segment.
Given that complex charmless segments and positively
charmed segments have the property of governing a
simplex charmless segment, a right-headed internuclear
governing domain is established.
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ig derived and the metrical structure is built onto

the projection of nuclear heads. This is illustrated

in (15).

(15)
word tree level

;

Q- % - Z - - -

foot level

nuclear projection

% - 2 -

~
~
Ru== ¥ ~- == O

fe il ©)
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W

IG A“

Let us now consider the derivation of the form
[piadda], i.e. where a sequence of vowels occurs. We

reproduce its lexical representation in (16).

(16) /N

b= Y —— Z - 0
- --Z--0 0
A--K--2Z-——-F

= M e == O
e )

+

-

° A

Recall that a sequence of adjacent nuclear
positions is subject to government (cf. (14)). In (16)
we have a sequence of strictly adjacent nuclear

pesitions where the nuclear position which is filled
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with the segment f[a], has the property of governing
the nuclear position to the left, which is filled with
the segment I. A right-hesaded internuclear governing
relation may potentially be established. According to
our proposal, the establishment of a right-headed
internuclear governing relation triggers the deletion
of the governed nuclear position (cf. (14a)). Thus,
the governed nuclear position in (16) should be

deleted.

However, in a form such as [piéada] there are
three nuclear positions, i.e. the same as in its
lexical representation. That 1s, no nuclear position
is deleted. Thus, we have to explain why in the
process of deriving the form [piadda] from the lexical
representation illustrated in (16), no nuclear

position is deleted.

We claim that in order to prevent the loss of a
nuclear position (which would take place under the
establishment of a right~headed internuclear governing
relation (cf. (14)) the ATR element is added to the
internal representation of the simplex charmless
segment [iI]. This in turn yields the positively

charmed segment [i] - whose internal representation is
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(I'.I°)".° This process is illustrated in (17).

(17)
/A /\
s w s w
a. 0O R O R O R b. 0 R O R 0O R
1 1 | 1 1 1 ] ] | ]
i i t t i ] 1 t 1 |
i N N | N ! N N | N
I ] | ] | 1 ] 3 1 ]
1 1 1 t t ] [} | i i
X X X X X -——> X X X X X
] 1 1 1 \ t 1 ] 1 1
I i | t 3 t ] 1 t }
p 1 a d a p 1 a 4 a
I° A’ I° A’
i
.I+

In order for a governing relation to hold, one of
the positions must be filled with a segment which has
the property of governing the segment that occurs in
the other position. In the sequence of adjacent
nuclear positions in (17b) the far right nuclear
position is filled with the positively charmed segment
{al]. The nuclear position which immediately follows
[a] is filled with the positively charmed segment
[i].'® Recall that positively charmed segments may

govern a charmless segment, but not another positively

° In the case the ATR element is added to the
internal representation of the simplex charmless
segment [(] the positively charmed segment [u] - whose
internal representation is (4'.U°)' - is manifested.

' Recall that pretonic nuclear heads must be
filled with positively charmed segments (cf. Chapter
3). In (17b) the nuclear position filled with the
tense high front vowel [i] - which is a positively
charmed segment - occurs in pretonic position so that
charm requirements are satisfied.
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charmed segment (cf. Chapter 1). That is, positively
charmed segments cannot be governed. Thus, given that
the adjacent nuclear positions in (17b) are both
filled with positively charmed segments, a governing
relation cannot hold between them. Given that no
governing relation holds between the adjacent nuclear
positions in (17b), no nuclear position is deleted and
a sequence of strictly adjacent nuclear positions is
allowed to occur. The form [pi&da] is derived and the
metrical structure is built onto the projection of

nuclear heads. This is illustrated in (18).

(18) w”’\\s word tree level
|
1 |
s ;5‘\h“"w foot level
] | |
L 1 L
R R R nuclear projection
1 ] 1
| 1 I
o) R O R 0 R
1 1 1 | |
] 1 1 | [}
! N N ! N
] [ ] 1 i
t | t i 1
X b4 X X X
| | | 1 1
1 | | | |
P i a d a
o A+

H -l

In this section we have considered the derivation
of forms which present pretonic prevocalic glides,
e.g. [pjadal, and pretonic prevocalic high vowels,
e.g. ([piddal]. Whether a prevocalic glide or a

prevocalic high vowel is phonetically manifested

176




CHAPTER 6: PREVOCALIC GLIDES AND PREVOCALIC HIGE VOWELG

depends on whether or not a right-headed internuclear
governing relation is established. More specifically,
we showed that pretonic iV/uV seguences are subject to

the following processes:

a) A right-headed internuclear governing domain
is established resulting in the deletion of the
governed nuclear position. The segmental material
which was formerly associated to the governed
position, i.e. the high vowel, relinks to the
governing position forming a light diphthong. A glide-

vowel sequence is realized.

b) In order to prevent the loss of a nuclear
position (which we claim takes place under the
establishment of a right-headed internuclear governing
domain) the ATR element is incorporated into the
internal representation of the high wvowel. A tense
high vowel -~ which is a positively charmed segment -
is realized. No governing relation holds between the
adjacent nuclear positions, and no nuclear position is
deleted. A sequence of adjacent nuclear positions is
allowed to occur, and a sequence of vowels is

realized.
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In this section we have seen that pretonic iV/uv
sequences may appear either as a sequence of vowels,
i.e. [iV,uV}, or as a glide-vowel sequence, 1i.e,
[jV,wV]. If all forms which present pretonic glide-
vowel sequences behave in exactly the same way, we can
expect any form which presents a pretonic glide-vowel
sequence to alternate with a form in which a sequence

of vowels occurs.

There are however some forms where a pretonic
glide-vowel sequence occurs and the glide does not
alternate with its corresponding high vowel. A sample

of these forms is given in (19).

(19)

a, [kwadri] *[kuadri] 'picture’

b. [akwaréla] *[akuaréla] 'water colour'
c. [gwahda] * [guéhda] 'guard'

a. [gwahdanapi] % [guahdanapi} 'serviette'

In the following section we will consider forms
such as the ones illustrated in (19). We will show
that in the cases where a pretonic glide does not
alternate with its corresponding high vowel, 1i.e.
[kwadri] but =x[kuadri], the glide-vowel seguence is
not derived from a sequence of adjacent nuclear
positions, but rather the glide presents a special

type of syllabification.
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6.3. The Svllabification of the Glide [w]

In this section we will consider forms where the
glide w corresponds to the element U° lexically
associated to a position other than a nuclear head.
Consider the possible syllabifications of the glide w
in (20).

(20) a.0

R
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The representations in (20) 1illustrate the
element U° syllabified in a position which is not a
nuclear head. Thus, it will be phonetically manifested
as a glide, i.e. [w]. In (20a) the element U° occurs in
the representation of a light diphthong.'’ In (20b)
the element U° occurs in the governed position of a
branching onset. In (20c) the element U° together with
a consonant is associated to a single onset position

forming a complex segment.

' Recall that when the element U° occurs as the

left member of the segmental sequence in a 1light
diphthong it does not have the properties of a nuclear
head, e.g. it does not bear stress. Thus, although in
the representation of a light diphthong the element U°
occurs in a nuclear position it does not occupy a
position which is a nuclear head (cf. Section 6.1).

179




CHAFTER 6: PREVOCALIC GLIDES AND PREVDCALIC EBIGH VOWELS

In the following pages we will investigate which
of the structures in (20) correspond to the
syllabification of the glide [w] in forms such as
[kw&dr(i] 'picture' (cf. (19)). Let us first consider
(20a) where the glide-vowel sequence corresponds to
the structure of a light diphthong. If in a form like
[kwadrd] the glide-vowel sequence corresponds to the
structure of a 1light diphthong, we have a lexical

representation as in (21).

(21) / \

5 w
0 R 0 R
g i P\ f
! N AN N
d i AN H
x b 4 X X X
b/ N o
k U°a d r G

We claim that (21) does not correspond to the
lexical representation of [kwa&drdi]. The first argument
against a structure like (21) comes from the lack of
restrictions concerning the vowel in the glide-vowel
sequence. This is because in languages which present
lexical light diphthongs there are constraints with
respect to the vowel in glide-vowel sequences which

correspond to light diphthongs {(cf. KAYE (1989e)).
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Let us consider French which is a language that
has lexical light diphthongs.'’ Interestingly, in the
glide-vowel sequences that correspond to a light
diphthong in French there are restrictions with
respect to which vowels can occur in the glide-vowel
sequence. That is, the vowel can only be [a,&,8] as in
[wat] 'wad of cotton', [lw&] 'far' and [1lwd] ‘'we

rent’'."

If in forms 1like [kwa&drdi] the glide-vowel
sequence corresponded to the structure of a light
diphthong - as proposed in (21) - then there would be
constraints concerning which vowels can follow the

glide. Consider (22).%"

(22) a. [gwahda] "guard'
b. [kagwéeta] 'stool-pigeon’
c. [sekwé€la] 'sequel’
a. [ligwisa] 'sausage’
e. fakwozid] 'aqueous'
f. [kwdtal] 'quota’

? Evidence for lexical light diphthongs in French
is given in KAYE & LOWENSTAMM (1984); CHARETTE (1988)
and KAYE (1989Db).

13 Light diphthongs in French which are manifested
as palatal glide-vowel sequences may present other
vowels than &,8,0 in the vowel position, e.g. [j>d]
'iodine'.

“ In all forms illustrated in (22) the glide-
vowel sequence does not alternate with a sequence of
vowels, 1i.e. [wV] does not alternate with {[uVv].
Therefore, forms in (22) illustrate cases where the
glide [w] corresponds to the element U° lexically
associated to a position other than a nuclear head.
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Forms in (22) show that a back glide can be
followed by any BP vowel.'” We assume that the lack of
constraints concerning the vowel in the glide-vowel
sequence in (22) -~ namely that any vowel can follow
the glide - provides us with evidence that the glide-
vowel sequence does not correspond to the structure of
a light diphthong. This is because if the glide-vowel
sequence corresponded to the structure of a 1light
diphthong, there would be constraints with respect to
which vowels could follow the glide, which is not the

case.

More evidence that glide-vowel sequences do not
correspond to the structure of a light diphthong comes
from the fact that glide-vowel sequences in BP cannot

be preceded by branching onsets, e.g. #*[krwadrdj.'®

" In (22) the vowel which follows the glide bears
primary stress. Recall that in primary stressed
positions the following vowels occur in BP:
[a,€,e,1,0,>,u] (cf. Chapter 3). The only constraint
in forms in (22) is that the glide cannot be followed
by the vowel [u], i.e. *[wu].

'*  Recall that glide-vowel sequences which
alternate with a sequence of vowels may be preceded by
branching onsets, e.g. [brwdkal ~ [bruaka] 'saddle-
bag' (cf. Section 6.2). As we have seen, in these
forms the glide is derived from a sequence of nuclei.
In this section we are analysing forms where the glide
[w] corresponds to the element U° lexically associated
to a position other than a nuclear head. In these
forms the glide-vowel sequence does not alternate with
a sequence of vowels.
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Recall that in a light diphthong both the glide and
the vowel are associated to the same nuclear position.
Thus, given that the glide occurs in a nuclear
position there should be no restriction on whether the
preceding onset is branching or not. That is, we
should find forms where the glide-vowel sequence is
preceded by a branching onset, e.g. *#[krwadr{i] - which

is not the case.'’

The facts we have just discussed show that
lexical glide-vowel sequences in BP do not correspond
to the structure of a light diphthong. That is, a
representation as the one illustrated in (20a) is

excluded.

Let us then consider (20b) which presents the
element U° syllabified in the governed position of a
branching onset. If in a form like [kwadrfi] the glide

is syllabified in the governed position of a branching

" If we consider French which is a language that

has lexical light diphthongs, we notice that a glide-
vowel sequence which corresponds to the structure of
a light diphthong can be preceded by a branching

onset, e.g. [trwa] 'three'. The representation of
[trwa] is illustrated below. O R

t\ |

i\ N
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X X X

A

t ©r U a
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onset, we have a representation such as the one

illustrated below.

(23)

-~
-~
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Assuming that the glide w represents the element
U° syllabified in the governed position of a branching
onset ~ as illustrated in (23) - we can expect that
- whenever the glide w occurs it will be preceded by a
consonant (which will be the head of the branching
onset governing domain). Indeed, a consonant always
precedes the glide in all forms where the glide w
corresponds to the element U° lexically associated to
a position other than a nuclear head (cf. (19,22)).

That is, a consonant~glide sequence, i.e. Cw, occurs.

Recall that constituents are maximally binary
{ct. Chapter 1). That is, branching constituents are
at the most associated to two skeletal positions.
Thus, if in a form like [kwadrii] the glide represents
the element U° syllabified in the governed position of
a branching onset, the presence of the glide maximises

the onset. Given that constituents are maximally

184




CHAPTER 6: PREVOCALXC GLIDES8 AND PREVOCALIC HIGH VOWELS

binary, we expect not to find any forms where the
glide w is preceded by a branching onset. That is, a
form like #*[krwadrii] would not occur - and that is
exactly the case.' Thus, if we assume that the glide
w represents the element U° syllabified in the governed
position of a branching onset (cf. (23)), we account
for the lack of forms where a branching onset precedes

the glide w, i.e. *[krwadrd].

If we assume that the glide w corresponds to the
element U° syllabified in the governed position of a
branching onset, we expect forms which present a
consonant~glide sequence to behave like any branching
onset in BP. Let us consider a phonological process
which involves branching onsets in BP.” In (24) we
illustrate forms which present branching onsets, i.e.
obstruent-liquid sequences, followed by a primary

stressed vowel.

'* Once again we stress that the cases under

discussion in this section involve those glide-vowel
sequences which do not alternate with a sequence of
vowels (cf. (19,22)). According to our proposal in
these forms the glide w corresponds to the element U°
lexically associated to a position other than a
nuclear head. Recall that derived glide-vowel
sequences may be preceded by branching onsets, e.g.
[brwaka] ~ [bruaka] 'saddle-bag'.

19

(1989Db).

For more details of this process see SILVA
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(24) a. [prati] 'plate!

b. [frévi] 'frevo (dance)'
c. [brévi] 'brief!
a. [krimi] 'crime'’
e. [grési] ‘thick®
£. [trakal 'change'
g. [blauza] 'blouse’

Forms in (24) show that obstruent-liquid
sequences can be followed by any BP primary stressed
vowel . In (25} we illustrate forms where the
obstruent-liquid sequence occurs followed by a nuclear

position which does not bear primary stress.

(25) a. [ezéplﬁ] 'example'
b. [otrd] 'other’
C. [sépri] 'always'
d. [livrQ] 'book’
e. [flamégii] 'Flamengo"
£. [braziléri] 'Brazilian'
g. [kOprimidd] 'tablet’
h. [kdplikada) '‘complicated’

Forms in (25a-d) illustrate cases in which the
obstruent-liquid sequence occurs in a position that
follows the primary stressed vowel. Forms in (25e-h)
illustrate cases in which the obstruent-liquid
sequence occurs in a position that precedes the
primary stressed vowel. In all forms illustrated in
(25), i.e. where an obstruent-liquid sequence is
followed by a vowel that does not bear primary stress,
the obstruent-liquid sequence may occur as a single

consonant, i.e. only the onset head is realized. This
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process is illustrated in (26).°°

(26) a. [ezéplﬁ] - [ezépﬂ]
b. {livri] - [1ivQd]
c. [brazilérid] ~ [bazileérid]
d. [kdplikadid] - [k6pikadi]

" Forms in the left column in (26) illustrate the
cases where an obstruent-liquid  sequence is
pronounced. Forms in the far right column illustrate
the cases where only the obstruent is phonetically

manifested.

The process illustrated in (26) (where an
obstruent-liquid sequence alternates with an
obstruent) takes place only if the vowel which follows
the obstruent-liquid sequence does not bear primary
stress. In cases where obstruent-liquid sequences are
followed by a primary stressed vowel, e.g. [pr&ati]
'plate’ (cf. (24)), an obstruent-liquid sequence must

be phonetically manifested, i.e. =x[patii}.

As we have just seen, a branching onset, i.e. an
obstruent-liquid sequence, alternates with & non-
branching onset, i.e. an obstruent. This happens if

the vowel which follows the branching onset does not

’* The examples in (26) represent a sample of

forms given in (25)., All forms in (25) may undergo the
process illustrated in (26).
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bear primary stress. Consider forms in (27), which

present consonant-glide sequences.

(27) a.[gwahdanapi] *[gahdana&pl] ‘'serviette'

b.[akwar€la] x[akar€la) 'water colour'
c.[ligwa] x[1liga] 'language’
d.[inikwa] *[inika}l 'iniquitous'

Forms in (27) illustrate consonant-glide
sequences followed by a nuclear position which does
not bear primary stress. In (27a-b) the consonant-
glide sequence is followed by a nuclear position that
precedes primary stress, and in (27c-d) the consonant-
glide sequence is followed by a nuclear position that

follows primary stress.

If the consonant-glide sequences in (27)
corresponded to the structure of a branching onset -
as illustrated in (23) - we would expect consonant-
glide seguences to alternate with a consonant when
they are followed by a vowel that does not bear
primary stress. However, this is not the case, as
illustrated in forms in the far right column in (27).
Thus, the fact that the consonant-glide sequences in
{(27) do not alternate with a consonant is evidence
that the phonological representation of consonant-
glide sequences do not correspond fo the structure of

a branching onset.
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A second argument against the branching onset
hypethesis is that in consonant-glide sequences there
are restrictions with respect to which consonant can

21

precede the glide.” If we consider any form where the
glide in the consonant-glide sequence corresponds to
the element U° lexically associated to a position other
than a nuclear head (cf, (19,22,27)), we notice that
in all these forms the consonant which precedes the
glide is a velar stop, i.e. either [k] or [g]. The
constraint with respect to the consonant in the
consonant-glide sequence (only a velar stop can occupy
the consonantal position) provides us with further
evidence that the consonant-glide sequence does not
correspond to the structure of a branching onset - as
illustrated in {(23). If the consconant-glide sequences
corresponded to the structure of a branching onset, we
would expect other consonants - besides the velar
stops [k,g)] - to precede the glide. This is because we

find obstruent-liquid sequences - which correspond to

branching onsets - presenting other consonants besides

' Recall that in this section we are analysing

consonant-glide sequences where the glide corresponds
to the element U° lexically associated to a position
other +than a nuclear head. In consonant-glide
sequences where the glide is derived from a sequence
of nuclei so that either a glide-vowel sequence or a
sequence of wvowels occurs, e.g. [kwail] =~ [kuéid]
'‘curd', there is no constraint with respect to the
consonant which precedes the glide. That is, any BP
consonant may precede the glide.
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velar stops, e.g. [pland] 'plan', {[trigd] ‘wheat’'.
Therefore, we expect that if consonant-glide sequences
corresponded to the structure of branching onsets, the
consonant~glide sequence would present other
consonants - besides the velar stops [k,g] - in the
consonantal position. That is, #*[pw] and *[tw] would

be possible seguences. This is not the case.

The facts we have just discussed above show that
a consonant-glide sequence -~ where the glide
corresponds to the element U° lexically associated to
a position other than a nuclear head - does not
correspond to the structure of a branching onset. We
propose that the syllabification of consonant-glide
sequences in BP -~ which represent a labio-velar
consonant - correspond to a complex segment as
illustrated in (28).

(28)
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A complex segment presents two segnments
associated to a single onset position. Thus, in the
representation of consonant-glide sequences both the

velar stop and the glide w (whose internal
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representation consists of the element U°) are

associated to the same onset position.?

In this section we have considered the
syllabification of the glide w when it represents the
element U° lexically associated to a position other
than a nuclear head. In the following section we
return to the discussion of iV/uV sequences. More
specifically we will consider forms in which iv/uV

sequences occur posttonically.

For theoretical issues concerning the

representation of complex consonants and some
constraints imposed on complex consonants in BP see
SILVA (1992).
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6.4. Posttonic Prevocalic Glides and Posttonic

Postvocalic High Vowels

In this section we consider forms in which iV/uV
sequences occur in the final nuclear positions in
antepenultimate stressed nouns. That is, the weak
positions in the antepenultimate stress pattern sww.

Consider (29).

(29) a. [sabja] 'wise'
b. [familja] 'family'
c. [513d] 'oil'
d. [edifisjt] 'building'
e. [agwa] 'water'
f. [igénwal] 'ingenuous'
g. [ténwi] 'tenuous’
h. [kogrwi] 'congruous'

Forms in (29) illustrate glide-vowel segquences
occurring in a position which follows primary stress.
Recall that in posttonic position the following vowels
occur: [a,i,{i] (cf. Chapter 3). Therefore, we expect
any of the posttonic vowels [a,1,3] to occupy the

vowel position in posttonic iV/uV sequences.

In the iV sequences illustrated in (29a-d) the
vowel position is filled with either of the segments
[a,3] and in the uV sequences illustrated in (29e-h)

the wvowel position is filled with either of the
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segments [a,$].%

It is important to mention that unlike pretonic
iV/uV seguences - which may occur either as a glide-
vowel sequence or as a sequence of vowels, e.g.
[pja&da]l] ~ [piada] 'joke' and [kwaid] ~ [kua)id] 'curd’
(cf. Section 6.2) - posttonic iV/uV sequences do not
alternate with their corresponding high wvowel. That
is, in posttonic iv/uv sequences (which are
exemplified by the forms in (29)) a glide-vowel
sequence must be realized, e.g. [sabja] but =*[sabia]
and [agwa] but =[aglia}l. As we will see in the
following pages, such a result is predicted by our

analysis based on GP.

In the following pages we will provide evidence
that in a similar way to pretonic iV/uV sequences
(which are manifested as glide-vowel sequences, cf.
section 6.2.) a posttonic iV/uV sequence (which occurs

as a glide~vowel sequence) is derived from a sequence

¥ In Chapter 8 (where governing relations between
high vowels are addressed) we will consider in detail
forms presenting a glide followed by a high vowel (cf.
(29¢c-d);(29g-h)), and forms presenting posttonic
iV/uV sequences where a sequence of identical high
vowels occurs.
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of adjacent nuclear positions.? Evidence that
posttonic 1iV/uV sequences (which are realized as
glide-vowel seguences) are deri&ed from a sequence of
adjacent nuclear positions comes from the behaviour of
glide-vowel sequences with respect to the primary

stressed vowel.

Primary stress in BP may be final, penultimate or
antepenultimate (cf. Chapter 2). Interestingly, in
forms which present posttonic glide-vowel sequences,
primary stress must fall on the nuclear position which
immediately precedes the glide-vowel sequence, i.e.
[familja] but *[familja] and [Igé&nwa] but =*[igénwa].
The fact that primary stress must fall on the nuclear
position which immediately precedes the glide-vowel
sequence is evidence that posttonic glide-vowel
sequences are derived from a sequence of nuclear
positions. This is because the nuclear position which
immediately precedes the glide-vowel sequence
corresponds to the third-to-last nuclear position,

fitting into the antepenultimate stress pattern.

 There are cases in which the glide in posttonic
glide-vowel sequences is syllabified in the
representation of a complex consonant. In these cases
a velar stop-glide sequence must occur, e.g. [ligwa]
'*language'. These forms are discussed later in this
section.

194




CHAPTER 6: PRETONIC GLIDES ARD PRETONIC HIGH VOWELS

Let us then consider how posttonic glide-vowel
sequences are derived.? The lexical representation of

the form [sabjal] 'wise' is illustrated in (30).

s W w
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Following our proposal we assume that posttonic
glide-vowel sequences are derived from the
establishment of a right-headed internuclear governing
relation (cf. Chapter 5). The establishment of a
right-headed internuclear governing relation triggers
the deletion of the governed nuclear position, leaving
its segmental material to relink to the governing
nuclear position forming a 1light diphthong. This

process is illustrated in (31).%°

*® We assume that any form in (29) - presenting
posttonic iV/uV sequences which occur as glide-vowel
sequences - 1is analysed in like manner.

?® Recall that in a governing domain one of the

positions must have adequate charm value to govern the
segment occurring in the other position. The final
nuclear position in posttonic iV/uV sequences (which
may be filled with either [a,i,i]) has the property of
governing the immediately preceding nuclear position,
which is filled with either of the simplex charmless
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(31)
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In (31) a right-headed internuclear governing
relation is established and a 1light diphthong is
formed. The form [s&bja] 'wise' - which presents a

posttonic glide~vowel sequence - is derived.

In the beginning of this section we pointed out
that posttonic iV/uV sequences must be phonetically
manifested as a glide~-vowel sequence, i.e. [sabja] but
*#[sabia]l] and [Agwa] but «[agGal. The fact that
posttonic iV/uV sequences must be phonetically
manifested as a glide-vowel sequence 1is indeed
predicted by our analysis. Recall that posttonic
nuclear positions must be filled with charmless
segments (cf. Chapter 3). Thus, in posttonic iV/uV

sequences the nuclear position which immediately

segment iI/4G. For details on governing properties of
nuclear segments see Chapter 1.
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precedes the vowel must be filled with the charmless
segment I or fi. On the other hand, the final nuclear
position in posttonic iV/uV sequences - which
corresponds to the vowel position - may be filled with

any of the segments [a,d,1].

The simplex charmless segment I and 4 may be
governed by any other nuclear segment of BP (cf.
Chapter 1).? Therefore, we predict that in posttonic
iV/uV sequences a governing relation will always hold
between the nuclear position filled with the vowel and
the preceding nuclear position - which is filled with
the simplex charmless segment I or {i. A right-headed
internuclear governing domain is defined yielding a
light diphthong formation (cf. (31)), so that a glide-

vowel sequence is manifested.

The fact that in posttonic iV/uV sequences the
nuclear position associated to the high vowel will be
filled with one of the simplex charmless segments iI/4
~ which may be governed by any other nuclear segment
of BP - explains why a glide-vowel seguence must occur

posttonically. That is, the establishment of a right-

*” The fact that the simplex charmless segments,

i.e. 1/i, may govern each other is addressed in
Chapter 8, where governing relations between high
vowels are discussed.
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headed internuclear governing relation in posttonic
iV/uV sequences must take place so that a glide-vowel

sequence will occur.

In the following pages we will consider the
phonological interpretation of forms which present
posttonic glide-vowel sequences preceded by a velar

stop consonant. Consider (32).

(32) a. [inikwa] tiniquitous'
b. [1igwa] 'language’
C. [in3kwal 'innocuous'
d. [agwa] 'water'

Forms in (32) present posttonic glide-vowel
sequences, Notice, however, that in all these forms
the glide-vowel sequence is preceded by a velar stop
consonant so that a velar stop-glide segquence occurs.
We have seen that a velar stop-glide sequence may be
interpreted as a complex consonant, i.e. both the
velar stop and the element U° are syllabified in the
same onset position (cf. Section 6.3). Therefore, one
could question whether the glide in the glide-vowel
sequences illustrated in (32) corresponds to the
element U° syllabified in the representation of a
complex consonant, or whether the glide represents the
element U° syllabified in the representation of a light
diphthong (as a consequence of the establishment of a
right-headed internuclear governing relation). These
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two possibilities are illustrated in (33).

(33) a. b.
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In order to determine how the glide w 1is
interpreted in posttonic velar stop-glide~vowel
sequences, we have to consider derived forms where the
velar stop-glide-vowel sequence occurs in pretonic

position.

Recall that in cases where a pretonic glide is
derived from a sequence of adjacent nuclear positions
it alternates with its corresponding high vowel, e.g.
[kwait] ~ ([kuaill 'curd' (cf. section 6.2). On the
other hand if the pretonic glide corresponds to the
element U° syllabified in the representation of a
complex consonant, it cannot alternate with its
corresponding high vowel, e.g. [kwadrid]l but #[kuadri]
"picture' (cf. section 6.3). Consider forms in (34).

(34)

a.[inikwidadi] *{inikuidadi] ‘'iniquity’

b.[ligwistika] *[liguistika] 'linguistics'

c.[inokwidadi] ~ [inokuidadi] 'innocuousness'
d.[agw&did] ~ [aguadi] 'watered'
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(34) 1illustrates derived forms of the nouns
listed in (32). Forms in (34a-b) show that the
pretonic glide cannot alternate with its corresponding
high wvowel. Forms in (34c-d) show that either a

pretonic high vowel or a pretonic glide may occur.

The derived forms illustrated in (34) lead us to
determine the correct phonological interpretation of
the glide in forms which present posttonic velar stop-

glide-vowel sequences - as illustrated in (32).

That is, in forms such as (32a-b), i.e. [inikwa]
and [ligwa], the glide corresponds to the element U°
syllabified 1in the representation of a complex
consonant. This is why in the derived forms
[inikwidadi] and [ligwistikal] (cf. (34a-b)) the
pretonic glide cannot alternate with its corresponding

high vowel; i.e. *[inikuidadil and *[liguistika].

On the other hand, in forms such as (32c-d), i.e.
[in3kwa] and [&gwa], the glide corresponds to the
element U° syllabified in the representation of a light
diphthong (as a consequence of the establishment of a
right-headed internuclear governing relation). This is

why in the derived forms [inokwidaddi] ~ [inokuidadi]
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and [agwadd] ~ [aguadi] the pretonic glide alternates

with its corresponding high vowel (cf. (34c-d)).

In this section we have considered forms which
present posttonic iV/uV sequences. We have seen that
posttonic iV/uV sequences must be phonetically
manifested as a glide-vowel sequence. Such a
requirement, i.e. that a glide-vowel sequence must
occur posttonically, follows from charm requirements
with respect to the position of primary stress and the
establishment of a right-headed internuclear governing

relation.

We have seen that the glide in posttonic ivV/uV
sequences may either be derived from a sequence of
adjacent nuclear positions or it may correspond to the
element U° syllabified in the representation of a

complex consonant.?® In the following section we

** Qur argument that posttonic uV sequences are

derived from a sequence of nuclei is based on the
behaviour of glide~-vowel sequences with respect to the
primary stressed vowel. That is, primary stress must
fall on the nuclear position which immediately
precedes the glide-vowel sequence, i.e. [Igénwa]
'ingenuous' but =*[{igenwal. In (32) we illustrated
forms which present posttonic glide-vowel sequences.
According to our proposal in (32a-b) the glide
corresponds to the element U° lexically associated to
a position other than a nuclear head and in (32c-4)
the glide is derived from a sequence of nuclear
positions. Notice that we expect to find forms in
which the glide corresponds to the element U° lexically
associated to a position other than a nuclear head
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consider iV/uV sequences where the nuclear position

filled with the high vowel bears primary stress.

6.5. Prevocalic Primary Stressed High Vowels

In the previous sections we analysed iV/uV
sequences where a glide alternates with a high vowel,
i.e. in pretonic position (cf. Section 6.2); and ivV/uV
sequences where a glide must occur, i.e. in posttonic
position (cf. Section 6.4). In this section we will
see that in primary stressed iV/uV sequences either a
sequence of vowels or a vowel-~glide sequence may be

realized. Consider (35).

where primary stress falls on the second-to-last
nuclear position which precedes the glide. That is,
[inTkwa] should be a possible form. This is because if
the glide is not derived from a segquence of nuclei -
but it rather represents the element U° together with
the velar stop consonant associated to an onset
rosition - nothing should prevent stress from falling
on the second-to-last nuclear position which precedes
the glide. However, such forms have not been reported
in BP. That is, in forms which present posttonic
glide-vowel sequences primary stress must fall on the
nuclear position which immediately precedes the glide,
i.e. [inikwa] 'iniguitous' but #*[inikwa]. For the
metrical constraints imposed on complex consonants in
BP see SILVA (1992).
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(35) a. [pia] 'sink'

b. [ekonomia] 'economy'

c. [haa] ‘'street’

d. [kakattal 'cacatua (bird)’

e. [maniaka] 'maniac’

f. [olipiada] 'Olympiad’

g. [hid] - [hiw] 'river'
h. [asoviG] -~ [asoviw] 'whistle'
i. [peridadid] ~ [periwdd] 'periocd'

Forms in (35a-f) illustrate cases in which a
primary stressed high vowel is immediately followed by
the segment {[al. In (35a-d) the high vowel bears
renultimate stress and in (35e-f) the high vowel bears

antepenultimate stress.?

Forms in (35g-i) illustrate cases in which a
primary stressed high front vowel is immediately
followed either by the segment [(i] or by the segment
[w]. In (35g-h) the high front vowel bears penultimate
stress and in (35i) the high front vowel bears

antepenultimate stress.®

Let us first consider the derivation of forms in

which a primary stressed high vowel is followed by the

* Forms which present antepenultimate stressed

high back wvowels followed by a schwa have not been
reported, i.e. *x[manidakal.

% Forms in which a primary stressed high back
vowel is followed by a palatal glide, e.g. [flGjdd]
[fluidd] 'fluid', will be considered in Chapter 8,
where governing relations between high vowels are
addressed.
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segment [a], e.g. [pia] 'sink' and [huaa] ‘'street'.?®
In (36) we illustrate the lexical representation of

the form [pia].?®:

(36) / \
S w
O R O R
I | I
1 | 3
| N N
1 1 |
] 1 1
X X x
{ { |
] i i
p i a
I° v°
I t
i {
£ A'

In (36) we have a sequence of strictly adjacent
nuclear positions which is subject to government. In
a governing domain the governing position must be
filled with a segment which has the adegquate charm
value to govern the segment associated to the governed
position. Let us then consider the governing
properties of the segments which occupy the adjacent

nuclear positions in (36).

3! Forms such as the ones illustrated in (35g-i) -

in which a primary stressed high front vowel is
followed either by [i] or [w] - will be addressed
later in this section.
2 We assume that any form which presents a
primary stressed high vowel immediately followed by a
schwa (cf. (35a-f)) is derived in like manner.
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The far left nuclear position is filled with the
positively charmed segment [i] and the nuclear
position to the right is filled with the complex
charmless segment [a]. We have seen in Chapter 1 that
positively charmed segments have the property of
governing complex charmless segments. Thus, the far
left nuclear position in (36) - which is filled with
the positively charmed segment [i] - has the property
of governing the following nuclear position - which is
filled with the complex charmless segment [a]. That
is, a left-headed internuclear governing domain shall

be established.

In Chapter 5 we proposed that the establishment
of a left-headed internuclear governing domain yields
a branching nucleus formation. That is, both nuclear
positions are associated to a single nuclear
constituent. In order for a left-headed internuclear
governing relation to hold, the same segmental
requirements imposed on branching nuclei must be
satisfied. In the case of long vowels the same
segmental material occupies both nuclear positions. In
the case of heavy diphthongs the far left nuclear
position - which is the governor - must be filled with
either a complex charmless segment or with a

positively charmed segment. The far right nuclear
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position - which is the governee - must be filled with

a simplex charmless segment, i.e. [I,4,4].

Let us then consider if the segments which occupy
the adjacent nuclear positions in (36) satisfy charm
requirements imposed on branching nuclei. The far left
nuclear position in (36) - which is the potential
governor - is filled with the positively charmed
segment [i]. The governing nuclear position in a heavy
diphthong governing domain may be filled with either
a positively charmed segment, or with a complex
charmless segment. Given that the segment [i] is
positively charmed, it satisfies charm requirements
imposed on the governing nuclear position of heavy

diphthongs.

The far right nuclear position in (36) - which is
the potential governee - is filled with the complex
charmless segment [a]. The governed nuclear position
in a heavy diphthong must be filled with a simplex
charmless segment, i.e. [i,4,4]. Given that the
charmless segment [a] is complex it cannot occupy the
governed position in a heavy diphthong. Therefore, a
heavy diphthong cannot be formed between the adjacent
nuclear positions in (36) because the governed

rosition would be filled with a complex charmless
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segment, i.e. [a]l, vielding an ill-formed
representation which is illustrated in (37).
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In order to prevent an ill-formed representation
- such as the one illustrated in (37) - we propose
that a sequence of adjacent nuclear positions is
allowed to occcur (cf. Chapter 5). The derivation of

the form [pia] 'sink' is illustrated in (38).

(38)
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In (38) we have a sequence of adjacent nuclear

positions where the far left one has the property of
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governing the nuclear position to the right. A left-
headed internuclear governing domain should be
established. The establishment of a left-headed
internuclear governing relation yields a
representation in which both nuclear positions are
associated to the same constituent, i.e. a heavy
diphthong. However, the establishment of a left-headed
internuclear governing relation between the adjacent
nuclear positions in (38) would yield an ill-formed
representation (cf. (37)). Thus, in order to prevent
this phenomenon we propose that a sequence of adjacent
nuclear positions is allowed to occur - as illustrated

in (38).

Let us now consider the derivation of forms in
which a primary stressed high vowel is followed by
either the segment [G] or by the segment [w] (cf.

(35g-h)). These forms are reproduced in (39).

(39) a. [hid] ~ [hiw] 'river'
b. [asovit] ~ [asoviw] 'whistle'
c. [periddia] ~ [periwdi] 'period'

Forms on the left in (39) illustrate cases in
which a primary stressed high front vowel is followed
by a high back vowel, i.e. [i]. Forms on the right in
(39) illustrate cases in which a primary stressed high

front vowel is followed by a back glide, i.e. [w]. Let
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us consider the derivation of forms illustrated in
(39). In (40) we present the lexical representation of

the forms [hii] ~ [hiw] 'river'.®

(40) / N\
s w
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In (40) we have a sequence of strictly adjacent
nuclear positions which is subject to government. In
order for a governing relation to hold, the governing
nuclear position must be filled with a segment which
has the adequate charm value to govern the segment

associated to the governed position.

The far left nuclear position in (40) is filled
with the positively charmed segment [i] and the
nuclear position to the right is filled with the
simplex charmless segment [{i]. We have seen that

positively charmed segments have the property of

* We assume that any form which presents a

primary stressed high front vowel immediately followed
by a high back vowel or a back glide is derived in
like manner.
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governing simplex charmless segments (cf. Chapter 1).
Therefore, the far left nuclear position in (40) -

which is filled with the positively charmed segment

[i] - has the property of governing the nuclear
position to the right - which is filled with the
simplex charmless segment G. A left-headed

internuclear governing domain shall be established.

In Chapter 5 we proposed that the establishment
of a left-headed internuclear governing domain yields
a branching nucleus formation where the same segmental
requirements imposed on branching nuclei must be

satisfied.

The far left nuclear position in (40) - which is
the potential governor - is filled with the positively
charmed segment [i]. The segment [i] is positively
charmed and thus it satisfies charm requirements
imposed on the governing nuclear position of heavy
diphthongs. The far right nuclear position in (40) -
which is the potential governee - is filled with the
simplex charmless segment 1U. The governed nuclear
position in a heavy diphthong must be filled with a
simplex charmless segment, i.e. [I,4,4]. Given that
the simplex charmless segment @i occupies the potential

governed position (cf. (40)), charm requirements
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imposed on branching nuclei are satisfied so that a
left-headed internuclear governing relation holds.

This process is illustrated in (41).

(41)
a. ' ! b.
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(4la) illustrates the establishment of a left-
headed internuclear governing relation. In Chapter 5
we proposed that the establishment of a left-headed
internuclear governing relation yields a branching
nucleus formation. In (41b) a branching nucleus, or
more specifically a heavy diphthong governing domain,
is established. In (41b) the segment 4@ - whose
internal representation consists of the element U° -
occupies a position which is not a nuclear head. That
is, it occupies the governed position in a heavy
diphthong. Given that the element U° occupies a
position which is not a nuclear head, it is
phonetically manifested as a glide, i.e. [w]. The form
[hiw] 'river' - in which a primary stressed high

front vowel 1is followed by the glide [w] - is
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derived.

We have seen that forms in which a primary
stressed high front vowel is followed by a glide, e.q.
{hiw], may present an alternative pronunciation in
which a sequence of vowels occurs, i.e. [hid] (cf.
(39)). In (41) we have accounted for the pronunciation
of the form [hiw], i.e. where a vowel-glide sequence
occurs. Let us now consider the derivation of the form
[hid] where a sequence of vowels occurs. For
convenience its lexical representation presented in

(40) is reproduced in (42).

(42) /N
S w
0O R O R
P |
i N N
| 1 |
i I |
X X X
f 1 I
i | |
h i a
_:LD u°
|
I+

We have seen that a representation such as the
one illustrated in (42) is subject to government. More
precisely a left-headed internuclear governing
relation holds so that a branching nucleus is formed,

and a vowel-glide sequence is manifested (cf. (41)).
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Notice, however, that in the process of deriving
the form [hid], i.e. where a sequence of vowels
occurs, the segment [fi] remains associated to a
nuclear head position, thus appearing as a vowel. We
assume that the derivation of the form [hi{i] 'river'
corresponds to its lexical representation, i.e. the
structure presented in (42). Although charm
requirements are satisfied, a left-headed internuclear
governing relation does not hold between the adjacent
nuclear positions in (42) so that no vowel-glide

sequence is realiged.

The reasons why a left-headed internuclear
governing relation may or may not hold between
adjacent nuclear positions which are both filled with
a high vowel (cf. (41,42)) - will be discussed in
detail in Chapter 8, where the governing relations
between high vowels are addressed. Suffices to say
here that whether a governing relation holds or not,
involves sequences of adjacent nuclear positions which

are both filled with high vowels.*

34

In Chapter 7 we will see that a left-headed
internuclear governing relation must hold between a
primary stressed nuclear position filled with a
positively charmed segment other than [i], i.e.
[a,e,0o,u], and its immediately following nuclear
position filled with a lax high vowel. Therefore, a
vowel-glide sequence must be realized. That is, unlike
a form such as [hiw] ~ which may also occur as [hid] -
in a form such as [p&w] 'stick' a vowel-glide
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6.6. Conclusion

In this Chapter we have considered the derivation
of forms which present high vowels and glides followed
by a wvowel, 1i.e. iV/uV sequences. The lexical
representation we propose for iV/uV sequences is

illustrated in (43).

(43) O R O

- M-
S—-R--2Z2--3

)
=)

We have shown that a representation such as (43)
is subject to the establishment of a right-headed
internuclear governing relation, since the far right
nuclear position - which is filled with any BP vowel -

has the property of governing the nuclear position to
the left - which is filled with either of the simplex

charmless segments 1I/d.

We propose that iV/uV sequences - which are
manifested as a glide-vowel sequences - are derived

from the establishment of a right-headed internuclear

governing relation, which causes the deletion of the

sequence must occur, i.e. #*[paid].
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governed nuclear position. Thus, the segmental
material which was formerly associated to the governed
nuclear position relinks to the governing nuclear
position forming a light diphthong. This process is

illustrated in (44).

(44)

=M -2 - e

=
<SG —— N - -

<K -2

)
[
o

We have seen that in pretonic iV/uV sequences
either a high vowel or a glide may be phonetically
manifested, e.g. [pi&da] " [pjadal 'joke' and [kuaiii]

[kwajild] 'curd' (cf. section 6.2.). We propose that
pretonic iV/uV sequences which are manifested as a
sequence of vowels, e.g. [piada] and [kuaxil]l,
represent the case where the 1loss of a nuclear
position is prevented. Thus, the positively charmed
ATR element is incorporated to the internal
representation of the high vowel vyielding the
positively charmed segments [i,u]. This process is

illustrated in (45).
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(45) I__AA_T
O R O ﬁ

I 1

N N

: :

X X

1 |

i/u 6

Given that the far left nuclear position in (45)
is filled with either of the positively charmed
segments [i,u] - which cannot be governed - a
governing relation does not hold between the adjacent
nuclear positions. No nuclear position is deleted and

a sequence of vowels is realized.

We have also seen that in posttonic iV/uVv
sequences a glide-vowel sequence must be phonetically
manifested, e.g. {[s&bja] but #[sabia] 'wise' and
fagwa] but =*[agia] 'water'. Such a requirement (that
a glide-vowel sequence must be phonetically manifested
in posttonic iV/uV sequences) follows from the fact
that posttonic nuclear heads must be filled with
simplex charmless segments, and that the establishment
of a right-headed internuclgar governing relation in

posttonic iV/uV sequences is obligatory.

Concerning iV/uV seguences where the high vowel

bears primary stress, e.g. [pia] 'sink’'; [haal
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'street' and [hidi] ~ [hiw] 'river', we have seen that
a primary stressed nuclear position filled with a high
vowel may govern the feollowing nuclear position. Thus
a left-headed internuclear governing relation may
hold. We propose that the establishment of a left-
headed internuclear governing relation yields a

branching nucleus formation.®®

In a branching nucleus governing domain, the far
left nuclear position - which is the head - must be
filled with either a positively charmed segment, i.e.
[a,e,i,0,u], or with a complex charmless segment, i.e.
[€,>]. The far right nuclear position - which is the
governee - must be filled with a simplex charmless
segment, i.e. [1I,(G,4]. If the segmental requirements
imposed on branching nuclei are not satisfied when a
left-headed internuclear governing domain may
potentially hold, then a sequence of adjacent nuclear

positions is allowed to occur.

We have also considered forms in which a velar
stop-back glide sequence occurs, i.e. kw and gw. We
showed that the syllabification of the back glide in

BP may correspond either to the element U° syllabified

® Left-headed internuclear governing relations

are discussed in detail in the following Chapter.
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in the representation of a 1light diphthong (as a
consequence of the establishment of a right-headed
internuclear governing relation) or to the element U°
together with a velar stop consonant associated to a
single onset position (in the representation of a
complex consonant). In (46) we illustrate the

representation of a complex consonant.

(46)

We have claimed that when the back glide is
rhonologically interpreted as the element u°
syllabified in the representation of a complex
consonant (cf. (46)), it corresponds to the cases when
the element U° is lexically associated to a position
other than a nuclear head. In the following Chapter we
will consider forms in which either a postvocalic high

vowel or a postvocalic glide is realized.
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CHAPTER 7

POSTVOCALIC GLIDES AND POSTVOCALIC

HIGH VOWELS

7.0. Introduction

In this Chapter we consider forms which present
vowel-glide sequences, i.e. [Vj,Vw], and forms which
present a sequence of vowels where the far right

member is a high vowel, i.e. [Vi,Vu].

In the first section we discuss the phonological
representation of vowel-glide sequences. In section 2
we provide evidence that vowel-glide sequences in BP
are derived from a sequence of adjacent nuclear
positions and we determine how postvocalic glides are
syllabified in BP. In section 3 we will consider the
phonological behaviour of vowel-glide sequences, and
sequence of vowels in BP in relation to primary
stress. We will determine the conditions under which
a vowel-glide sequence alternates or fails to

alternate with a sequence of vowels.
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7.1. The Representation of Vowel-Glide Sequences

In this section we consider the phonological
representation of vowel-glide sequences. Glides
represent the cases in which the simplex charmless
segmnents 1I/4G occupy a position other than a nuclear
head. Therefore, when representing vowel~glide
sequences we will have a vowel occupying a nuclear
head position immediately followed by either of the
simplex charmless segments [1,{i] occupying a position
other than a nuclear head. In (1) we illustrate the

potential syllabifications of vowel-glide sequences.

(1) a. 0 R b. O

/ N\

Q- N - Z

)

N M O
M - Z -

< - ¥
=)
~N-—- M
for)
o

(la) illustrates a heavy-diphthong governing
domain. In a heavy diphthong governing domain the
governor, i.e. the far left nuclear position, must be
filled with either a positively charmed segment, e.g.
[a,e,i,0,u], or with a complex charmless segment, e.qg.

[€,>].' The governed position in a heavy diphthong

1

In Chapter 1 we have seen that the complex
charmless segments in BP are [€,o5,a]. Cases in which
a complex charmless segment occupies the governing
position in a heavy diphthong, only the complex
charmless segments [€,>] may fill this position. The
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must be filled with a simplex charmless segment. In
(la) the governed position of the heavy diphthong is
filled with either of the simplex charmless segments
iI/G. Notice that in (la) the segments i/ occur in a
position which is not a nuclear head, i.e. they occupy
the governed position in a heavy diphthong. Given that
the segments I/43 occur in a position other than a
nuclear head they are manifested as glides. (la) is

realized as a vowel-~glide sequence, i.e. [Vj,Vw].

(1b) illustrates the case where a nuclear
position filled with a vowel is immediately followed
by an onset position filled with either of the simplex
charmless segments iI/i. According to the theory, a
non-governing onset position may be filled with either
a negatively charmed segment or with a charmless
segment (cf. Chapter 1). Given that the segments i/
are charmless, they satisfy charm requirements for

segments occurring in onset positions. Notice that in

fact that the complex charmless segment [a] cannot
occupy the head position in a heavy diphthong, i.e.
*[aj]l, follows from "la contrainte de Kryocéphalie"
(cf. LOWENSTAMM (1986)). This constraint prevents a
segment that has the cold element as its head to be
the head of a governing domain (cf. Chapter 3). A
heavy diphthong represents a governing domain where
the nuclear position is the head. Thus, given that the
segment [a] - whose internal representation is (A'.v°)°
- has the cold element as its head, it cannot occupy
the governing position in a heavy diphthong governing
domain, i.e. *[aj].
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(1b) the segments iI/4 occupy a position other than a
nuclear head, i.e. they occur in an onset position,
being thus realized as a glide. (1lb) is realized as a
glide-vowel sequence.’ In the following section we
will consider the phonological interpretation of

vowel-glide sequences in BP,

* In this section we are considering cases in

which a vowel-glide sequence occurs. Therefore, in
(1b) the final nuclear position is empty so that a
vowel-glide sequence is realized. Whenever an onset
position filled with a simplex charmless segment is
immediately followed by a filled nuclear position we
have intervocalic glides, i.e. [VjV,VwV]. Intervocalic
glides are addressed in Chapter 8.
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7.2. The Phonological Interpretation of Vowel-Glide

Sequences in BP

In this section we will argue that vowel-glide
sequences in BP are derived from a segquence of
adjacent nuclear positions. We will also determine how
vowel-glide sequences, i.e. postvocalic glides, are

syllabified in BP. Consider (2).°

(2) a. [er3j] 'hero'
b. [muzéw] ‘museumn’
C. [gaital 'tin fife'
d. [kawza ] 'cause'
e. [kajpira] 'bumpkin'
f. [bawra] 'Bauru'

Forms in (2) illustrate instances of vowel-glide
sequences.' Concerning the phonological interpretation
of forms in (2), one could posit two hypothesis. In

one case it would be assumed that the glide is

® It is important to mention that in most BP
dialects there is a process of l-vocalization. This
process yvields a lateral consonant that is
phonetically manifested as a back glide either when it
occupies a rimal position, e.g. /altira/ --> [awtura]
'height'!, or when it is followed by a final empty
nucleus, e.g. /sal®/ --> [saw] 'salt'. The forms we
consider in this work which present back glides
exclude those which are related to the process of 1-
vocalization.

' Forms which present pretonic postvocalic glides,
e.g. [kajpiral (cf. (2e~-f)), present an alternative
pronunciation in which a sequence of vowels occurs,
i.e. [kaipiral]. The conditions under which a
postvocalic glide or a postvocalic high vowel is
manifested are discussed in the following section.
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lexically present, whereas in another case it would be
assumed that the glide is derived from its
corresponding high vowel. Therefore, we have to
determine whether postvocalic glides in BP are
lexically present, or whether they are derived from
their corresponding high vowels. In the following
pages we will argue that the proposal that postvocalic
glides are lexically present in BP cannot be

sustained.

We have seen in section 7.1 that postvocalic
glides may represent either the cases where a simplex
charmless segment is syllabified in the governed
position of a heavy diphthong (cf. (la)), or the cases
where a simplex charmless segment occupies an onset
position (cf. (1b)). Let wus first assume that
postvocalic glides in BP are lexically present and
that they correspond to a simplex charmless segment
syllabified in the governed position of a heavy
diphthong. According to this proposal a form such as

[muzéw] 'museum' is syllabified as in (3).

(3)

P

g -2
0 - K - 20

N e MmO

¢}
I
i
I
i
!
]

X
I
]

m

=¥
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Heavy diphthongs present two nuclear positions
associated to the same nuclear constituent. In
metrical terms a heavy diphthong counts as a single

nuclear head.

Evidence that vowel-glide sequences in BP do not
correspond to the structure of a lexical heavy
diphthong - as illustrated in (3) - comes from the
behaviour of vowel-glide sequences with respect to
primary stress. Primary stress in BP may be either
final, penultimate or antepenultimate, e.g. [paral
'Para', [kaza] 'house' and [silaba] 'syllable' (cf.
Chapter 2). If vowel-glide sequences were lexically
present in BP and they corresponded to the structure
of a heavy diphthong - as illustrated in (3) - then we
would expect to find antepenultimate stressed vowel-
glide sequences, e.g. [nawtikdi]. This is because a
heavy diphthong metrically counts as a single nuclear
head. Thus, a form such as [nawtik{i] would illustrate
an instance of antepenultimate stress. However, forms
such as [nawtikii], i.e. which present antepenultimate
stressed vowel-glide sequences, are not representative

of the BP lexicon.’

® It is worth mentioning that although we do not
find many forms presenting antepenultimate stressed
vowel-glide sequences, e.g. [nawtiki], forms
presenting antepenultimate stressed branching rimes
are very recurrent in BP, e.g. [plastikii] 'plastic’',
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There are few forms which present antepenultimate
stressed vowel-glide sequences, e.qg. [nawtikii]
'nautical' and [fahmaséwtikid] 'pharmaceutical'. These
forms apparently support the hypothesis that vowel-
glide sequences are lexically present, i.e. they would
illustrate instances of antepenultimate stressed
vowel-glide sequences. Nevertheless, the forms which
present antepenultimate stressed vowel-glide sequences
are quite rare in BP and so we cannot assume that
vowel-glide sequences are lexically present. We
propose that forms which present antepenultimate
stressed vowel-glide sequences, e.g. [nawtik{i] and
[fahmaséwtikii], are analysed as exceptional. They
belong to a small set of forms which allow primary
stress to fall on the fourth-to-last syllable, e.g.
[tékinika] ‘'technical' and [hitimika] 'rhythmic'.®
Thus, forms such as [nawtiki] and [fahmaséwtiki] -
whose lexical representations we assume are /nattiki/

and /fahmasefitikli/ respectively - are exceptionally

[s5hdidd] 'sordid'. Forms presenting antepenultimate
stressed branching rimes, e.g. [plastiki], show that
BP allows antepenultimate stressed heavy syllables.
Therefore, the fact that we do not find many forms
presenting antepenultimate stressed vowel-glide
sequences, e.g. [nawtikiil, is not related to any
constraint which does not allow antepenultimate
stressed forms in BP to present heavy syllables.

¢ For reasons which are not yet clear all forms
which are exceptionally stressed on the fourth-to-last
syllable are derived forms which present the suffix -
ik.
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stressed on the fourth-to-last syllable.

There 1is further evidence that vowel-glide
sequences are not lexically present in BP, and that
glides do not correspond to a simplex charmless
segment syllabified in the structure of a heavy
diphthong (cf. (3)). This evidence comes from the
phonological behaviour of languages which have lexical
heavy diphthongs. In such languages there is usually
a contrast between short and long vowels, and there
are also segmental restrictions concerning the vowel
in the vowel-glide sequences which correspond to heavy
diphthongs. More specifically, a reduced set of vowels
from the language may occupy the vowel position in the
vowel~glide sequences which correspond to heavy

diphthongs.

Thus, if vowel-glide sequences in BP corresponded
to lexical heavy diphthongs - as illustrated in (3) -
there would be constraints concerning which vowels

could precede the glide. Consider (4).
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(4) a. fgajtal 'tin fife'
b. [ol€iki] 'oleic'
c. [séijtal 'sect’

d. [méjtal 'thicket’
e. [bez3jikii] 'benzoic’
f. [flajda) 'fluid'’
g. [kawza] 'cause'
h. [hubéwla] 'rubella’
i. [déwzal 'goddess'’
j. [periwdi] 'period!’
k. [kowri] '"leather'

Forms in (4) show that any BP vowel may precede
the glide in the glide-vowel sequences.’ The lack of
segmental restrictions concerning which vowels may
occur in vowel-glide sequences in BP - as illustrated
in (4) - provides us with evidence that vowel-glide
sequences in BP do not correspond to the structure of
a lexical heavy diphthong. This is because if vowel-
glide sequences corresponded to the structure of a
lexical heavy diphthong, there would be constraints on
which vowels could precede the glide, which is not the

case.

We have just seen that BP does not display the

typical behaviour of languages which have 1lexical

" A form such as [flajdd] may also be pronounced

as [fluidd]. In Chapter 8 we discuss these forms in
detail, where the governing relations between high
vowels are addressed.

® The only segmental restriction we find in vowel-
glide sequences in BP is that the segment [>] cannot
precede the back glide, i.e. *[ow].
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heavy diphthongs, since there is no segmental
restriction concerning the vowels in vowel-glide
sequences (cf. (4)). Furthermore, when considering BP
vowels we observe that no contrast between short and

long vowels is attested.’

We have just seen that the proposal that vowel-
glide sequences are lexically present in BP and that
they correspond to the structure of a heavy diphthong
(cf. (3)) cannot be sustained. Let us now consider the
proposal that vowel-glide sequences are lexically
present in BP and that the glide in the glide-vowel
sequence corresponds to a simplex charmless segment
syllabified in an onset position (cf. (1b)). According
to this proposal a form such as [muzéw] 'museum' is

syllabified as in (5).

(5)

Ry v
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We argue that the glide in the vowel-glide
sequences in BP does not correspond to a simplex

charmless segment syllabified in an onset position -

s We refer the reader to Chapter 2 where we

provide evidence that BP has no long vowels.
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as illustrated in (5). Evidence that postvocalic
glides in BP do not correspond to a simplex charmless
segment syllabified in an onset position, comes from
the behaviour of derived forms of finally stressed

vowel-glide sequences.

Recall that the morpholegical structure of nouns
in BP corresponds to a noun stem followed by the
gender suffix, e.g. /trabal + @/ --> [trabajti] 'work'
(cf. Chapter 2). The gender suffix corresponds to a
nuclear position which may be filled with either
[a,i,1], e.g. [kaza] 'house', [14di] 'side' and [b3di]
'goat'. In derived forms the noun stem is followed by
one or more suffixes which are then followed by the
gender suffix nuclear position, e.g. /trabai + ad + a/
--> [trabalada] 'worked' and /traba) + ad + or + a/ --
> [trabaladdéra] 'worker (F)'. Consider the derived

forms in (6).

(6) a. [muzéw] 'museum’
[muzesligd] 'specialist in museums'’
b. [iskahséw] 'swell (of waves)'
[iskahseadl] 'swelled'
C. [ersi] 'hero!
[eroismi] 'heroism!'

In each pair of words illustrated in (6) the
first form corresponds to an underived noun, and the

second one corresponds to one of its derived forms.
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All the underived nouns in (6), 1i.e. [muzéw],
[iskahséw], [er3j], present a final stressed vowel-
glide sequence., Notice that in the derived forms, i.e.
[muze31h4gi], [iskahseadd], [eroismi], no vowel-glide

sequence occurs.

In derived forms the suffixes are added directly
to the noun stems, 1i.e. the gender suffix is
suppressed, and is added after the last suffix. The
derived forms illustrated in (6) are evidenceq that
glides in word-final vowel-glide sequences do not
belong to the noun stem. Instead, the glides
correspond to the gender suffix nuclear position. This
is because in all derived forms in (6) the word-final
glide of the underived noun is suppressed when a
suffix is added to form a derived form. Therefore, the
fact that word-final glides correspond to the gender
suffix leads us to assume that vowel-glide sequences
in BP do not correspond to the segments iI/4 lexically

syllabified in an onset position (cf.(5))."

' The reasons why the gender suffix nuclear

position is phonetically manifested as a glide rather
than as a vowel will be presented in the following
section. Below we illustrate derived forms which
present the suffixes illustrated in (6), i.e. -olug, -
ad, -ism, where the gender suffix surfaces as a vowel
rather than as a glide:

[futard] 'future' [futursltgid] 'future teller!
[Gzd] ‘use' [uzadii] 'used'
[komina] 'commune' [komunismi] 'communism’'
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In the preceding pages we have provided evidence
that the glide in vowel-glide sequences in BP does not
represent a simplex charmless segment lexically
associated to a position other than a nuclear head.
That is, the glide in vowel-glide sequences does not
represent either a simplex charmless segment lexically
syllabified in the governed position of a heavy
diphthong (cf. (3)), nor does it represent a simplex
charmless segment lexically syllabified in an onset
position (cf. (5)). Therefore, postvocalic glides are

not lexically present in BP.

We propose that postvocalic glides in BP are
derived from a sequence of strictly adjacent nuclear
positions, where the far left nuclear position is
filled with any BP vowel and the far right one is
filled with either of the simplex charmless segment
I/G. In (7) we illustrate the lexical representation
of postvocalic glides, i.e. vowel-glide sequences, in
BP.

(7) O

G- - Z -
N W - -

1
o]

(7) illustrates a sequence of strictly adjacent

nuclear positions. Recall that adjacent nuclear
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positions are subject to government (cf. Chapter 1).
In a governing domain the governing position must be
filled with a segment which has the adequate charm
value to govern the segment associated to the governed
position. Let us then consider the governing
properties of the segments which occupy the adjacent

nuclear positions in (7).

The far left nuclear position in (7) is filled
with any BP vowel and the far right nuclear position
is filled with a simplex charmless segment. Recall
that simplex charmless segments may be governed by any
other nuclear segment {cf. Chapter 1). Therefore, the
far left nuclear position in (7) - which is filled
with the wvowel - is the governor and the nuclear
position to the right - which is filled with either of
the simplex charmless segment I/4 - is the governee.
A left-headed internuclear governing domain is

established.

In Chapter 5 we proposed that the establishment
of a left-headed internuclear governing domain yields
a branching nucleus formation. That is, the governed
nuclear position dissociates from its nuclear
constituent and relinks to the governing nucleus. This

process is illustrated in (8).
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(8)
a. Governmenit b. Constituent c.Branching nucleus
dissociation under formation

government
! il } l
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i ] 1 t ]
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\Y i/4 v i/a VvV i/d

In a left-headed internuclear governing domain
the segments which occupy the adjacent nuclear
positions must satisfy charm requirements imposed on
branching nuclei. That is, the governing nuclear
position must present either a positively charmed
segment or a complex charmless segment. The governed
position must be filled with either a simplex
charmless segment or it must be an empty nuclear

position.'

In (8) the governed nuclear position is filled

with a simplex charmless segment, i.e. I/4, so that

" When the governed position in a left-headed

internuclear governing domain is empty, the branching
nucleus corresponds to the representation of a long
vowel. This is where the governing segment - which
occupies the far left nuclear position - spreads over
the governed position. In this section we are
considering left-headed internuclear governing
domains where the governing position is filled with a
vowel and the governed position is filled with a
simplex charmless segment (cf. (8)), so that a vowel-
glide sequence is manifested rather than a long vowel.
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charm requirements imposed on the governed position of
branching nuclei are satisfied. The governing nuclear
position in (8) may be filled with any positively
charmed or complex charmless nuclear segment from BP,
i.e. [a,e,i,0,u,€,>5]. Thus, charm requirements imposed
on the governing position of branching nuclei are also

satisfied.

According to our proposal presented in (8) vowel-
glide sequences in BP are derived from the
establishment of a left-headed internuclear governing
relation, which yields a branching nucleué formation.
In the following section we will consider the
phonological behaviour of BP vowel-glide sequences and
BP sequences of vowels in relation to primary stress.
We will see that in some environments a vowel~-glide
sequence may alternate with a sequence of vowels, i.e.
[kajpira] ~ [kaipira] ‘'bumpkin', while in other
environments a vowel-glide sequence must be realized,
e.g. [gajta]l 'tin fife' but *[gaita]. We will determin
the conditions under which a vowel-glide sequence
alternates or fails to alternate with a sequence of

vowels.
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7.3. Postvocalic Glides and Postvocalic High Vowels

Consider forms in (9):

(9) a. [er3]j] 'hero'
b. [papai] 'daddy’
c. [paw] 'stick of wood’
d. [muzéw] 'museum’
e. [gajtal 'tin fife'
f. [mé6jtal 'thicket'
g. [kawza] 'cause’
h. [hubéwla]l 'rubella’
i. [kajpiral " [kaipira] 'bumpkin'
j. [depojmé&td] - [depoim&tii] 'deposition’
k. [bawru] ”  [baura] 'Baurd'
1. [hewniaw] " [heunidw] 'meeting’

(%a-d) illustrate forms in which a primary
stressed vowel is followed by a glide occurring word-
finally. (9e-h) illustrate forms in which a
penultimate stressed vowel is followed by a glide.
(9i-1) illustrate pretonic postvocalic glides. In the
latter cases the posttonic glide may also be
manifested as a high vowel (cf. forms on the far right
column in (9i-1)). In the following pages we will
consider the derivation of the forms [kajpira]

[kaipira] 'bumpkin'. Consider (10).%

2 Recall that primary stress is lexically
assigned (cf. Chapter 2). Secondary and word level
stress are assigned after phonological processes
apply. The final metrical structure is built onto
derived forms. The phonological expressions which
appear below the segments associated to the nuclear
positions in (10) correspond to the internal
representation of these segments.
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(10) / 0\

R==M=-==--==0
B—-Y-—-Z--2
- Y - Z--
e R e L ®
=Y -~ Z--0 0
H-—-M------0
Q-—-¥-—-2Z--TE

>
=4
°

(10) illustrates the lexical representation of
the forms [kajpira] and [kaipira] 'bumpkin'. Let us
first consider the derivation of the form which

rresents a vowel-glide sequence, i.e. [kajpiral.

We propose that vowel-glide sequences in BP are
derived from a left-headed internuclear governing
relation yielding a heavy diphthong formation (cf.
(8)). In (10) we have a sequence of adjacent nuclear
positions where the far left nuclear position - which
is filled with the positively charmed segment [a] -
has the property of governing the nuclear position to
the right - which is filled with the simplex charmless
segment [iI]. Therefore, a left-headed internuclear
governing domain is established between the adjacent
nuclear positions in (10), and a heavy diphthong is

formed. This process is illustrated in (11).
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illustrated in (12).
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Let us now consider the derivation of the form
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is established yielding a heavy diphthong
formation. The form [kajpira] (which presents a vowel-
glide sequence) is derived, and the metrical structure

is built onto the projection of nuclear heads. This is
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[kaipira] in which a sequence of vowels (rather than
a vowel-glide sequence) occurs. We have to explain why

in the process of deriving the form [kaipira] (from
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the lexical representation illustrated in (10)), the
pretonic nuclear position filled with the high vowel
remains associated to a nuclear head position. This
occurs rather than the pretonic nuclear position
filled with the high vowel being incorporated into the
structure of a branching nucleus (cf. (11)). We
propose that in order to allow a pretonic high vowel
to occur as a nuclear head, the ATR element &' is added
to the internal representation of the simplex
charmless  segments [1,4]. Thus, vielding the

3

positively charmed segments [i,u].'” This process is

illustrated in (13).

(13) / N\ /N

s w s w
a.0 R 0O R 0 R 0O R b. 0O R 0O R 0O R 0O R
o N o oo
! N N | N | N i N N { N | N
1 ] | i i { i i { | 1 ] ] i
i | | t i I i t 1 ! I i [} i
X X X X X X X -=> X X X X X X X
| 1 1 1 1 1 1 i { | { ] ! {
| 1 1 i i 1 1 t i | i 1 1 1
k a i p i r a k a i p i r a

A* Io A* "I_D

i

-;+

In (13b) we have a sequence of adjacent nuclear
positions where both nuclear positions are filled with

positively charmed segments, i.e. [i,a]. Given that

¥ Recall that pretonic nuclear heads must be

filled with positively charmed segments (cf. Chapter
3). The segments [i,u] are positively charmed, so that
charm requirements imposed on pretonic nuclear heads
are satisfied.
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positively charmed segments cannot be governed (cf.
Chapter 1), no governing relation holds between the
adjacent nuclear positions in (13). Thus, a sequence
of nuclear position is allowed to occur and a sequence
of vowels is realized. In (14) we illustrate the final
derivation of the form [kaipira], after the metrical

structure is built.

- (14)

|

word tree level
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In the preceding pages we have accounted for
forms in which a pretonic postvocalic glide alternates
with a pretonic postvocalic high vowel, i.e. [kajpira]
" f[kaipira]l]. Posttonic postvocalic glides cannot
alternate with their corresponding high vowel, e.g.
[muzéw] 'museum' but *[muzéd] (cf. (9a-h)). The fact
that this does not occur follows from charm

constraints imposed on BP nuclear segments and the

establishment of a left~headed internuclear governing
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relation. Posttonic nuclear heads in BP must be filled
with charmless segments (cf. Chapter 3). Therefore, a
posttonic nuclear position filled with either of the
simplex charmless segments I/fi - will be governed by
an immediately preceding nuclear position filled with
any BP vowel. A left-headed internuclear governing
relation always holds between a posttonic nuclear
position filled with a simplex charmless segment, i.e.
i/4G, and the immediately preceding nuclear position
which may be filled with any BP wvowel. A posttonic

postvocalic glide occurs.
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7.4. Conclusion

In this Chapter we have considered the derivation
of forms which present postvocalic glides, and forms
which present postvocalic high vowels. We have seen
that whether a postvocalic glide or a postvocalic high
vowel is manifested depends on whether or not a left-

headed internuclear governing relation is established.

Cases in which a postvocalic glide occurs
illustrate instances where a left-headed internuclear
governing relation is established, yielding a heavy
diphthong formation. Cases in which a postvocalic high
vowel occurs illustrate instances where a high vowel
acquires the ATR element, appearing thus as a
positively charmed segment, i.e. [i,u]. A sequence of
adjacent nuclear positions is allowed to occur since
a positively charmed segment cannot be governed. In
the following Chapter we consider forms which present
intervocalic glides and forms which present a sequence

of high vowels.
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CHAPTER 8

INTERVOCALIC GLIDES AND SEQUENCES
OF HIGH VOWELS

8.0. Introduction

In this Chapter we will analyse forms in which a
glide is flanked between two vowels, e.g. [méja)

'half', and forms presenting sequences of high vowels.

In the first section we determine how
intervocalic glides are phonologically interpreted in
BP. In the remaining sections we consider forms which
present sequences of high vowels, determining which of
the high vowels in the sequence may be phonetically

manifested as a glide.

243




CHAPTER §: INTERVOCALIC GLIDES AND BEBQUENCES OF HIGH VOWELS

8.1. Intervocalic Glides

Consider forms in (1).

(1) a. [saja]l 'skirt'
b. [id€ja] 'idea'
C. [kiija] 'calabash gourd’
d. [m&ja] 'middle’
e. [apdii] 'support’
f. [gojaba] 'guava'
g. [majoé] 'bathing suit'’
h. [bajiaka] 'small tavern'’
i, [fejozid] 'uglyish'
3. [bajonétal] 'bayonet'’

Forms in (1) illustrate intervocalic glides. In
(la-e) the intervocalic glide occurs posttonically.’
In (1f-j) the intervocalic glide occurs in a pretonic

position.

In the following pages we will consider how
intervocalic glides are phonologically interpreted in
BP. The simplest hypothesis one can posit is to assume

that intervocalic palatal glides represent cases in

which the segment I - whose internal representation
consists of the element I° - occupies an onset
position.

! In our research we found that forms which

present intervocalic back glides are all names whose
origin comes from Amerindian languages. Considering
they are not representative, we did not incorporate
them in our data. The data presenting intervocalic
back glides we found are: [mawd] 'Maua (town)',
[ananidéwa] 'Ananindéua (town)', [piawi] ~ [pjawil]
'Piaui (state) and [kawé] 'Caué (cement factory)'.
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We have seen that when the element I° occupies a
position other than a nuclear head it is phonetically
manifested as a palatal glide. Thus, in cases where
the element I° occupies an onset position - which is
not a nuclear head position - it appears as a palatal
glide. According to this proposal, a form such as

[sdja] 'skirt' will have the following representation.

(2)
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If intervocalic palatal glides represent the
element 1I° syllabified in an onset position - as
illustrated in (2) - we <can expect to find
antepenultimate stressed forms which present posttonic
intervocalic glides. That is, [lakajil] would
hypothetically be a possible form. Thus, in a form
such as [lakaji] stress would fall on the third-to-
last nuclear position, corresponding to the
antepenultimate stress pattern. Forms such as [ézit{]
'success' and [lakaijid] would represent the same stress
pattern. In the form [ézit{i] the final onset is filled
with the segment t and in the form [lakajd] the final

onset is filled with the segment 1.
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However, forms such as *[lakajii] do not occur in
BF. Whenever an intervocalic glide occurs preceding
the gender suffix vowel, i.e. the final unstressed
vowel of a noun, primary stress falls on the vowel
which precedes the glide, i.e. [lak&aja] 'lackey'. The
lack of forms such as x[lakaji] seems to give us
evidence that intervocalic glides do not represent the
element I° syllabified in an onset position (cf. (2)).
This is because if palatal glides were syllabified in
an onset position nothing would prevent stress from
falling on the second-to-last nuclear position which
precedes the glide, i.e. =*[lakajd] should be a

possible form.

Nevertheless, for reasons which are not yet
clear, BP does not allow palatal consonants to occupy
the final onset position in antepenultimate stressed
nouns. That is, forms such as *[ma&nilal, *[g&lifia],
*[karid¥al] and =*[bidla8a] are not possible in BP.
Whenever a palatal consonant occupies the final onset
position in a noun, primary stress falls on the
nuclear position which precedes the palatal consonant,
e.g. [mani)la] 'shackle', [galifia]l] 'hen', [kurdZa]

'owl', [bulasa] 'biscuit'.?

? The strong R - which we have transcribed as [h]
- 1is also not allowed to occur in such a position,
i.e. *[sigahii] is not a possible form in BP. Whenever
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We may then propose a constraint according to
which palatal consonants cannot occupy the final onset
position in antepenultimate stressed nouns in BP.
According to this constraint forms such as *[manijial,
*#[galifia], s[kardZa] and *[balas%a] are prevented from
occurring. Notice that this constraint may also
account for the lack of forms which present posttonic
intervocalic glides, e.g. *[14kajii], if we assume that
the palatal glide corresponds to the element I°
syllabified in an onset position (as proposed in (2)}).
This is because the palatal glide would correspond to
a palatal consonant and therefore it could not occupy
the final onset position in antepenultimate stressed

nouns.

Therefore, the proposal that palatal glides
correspond to the element I° syllabified in an onset
position - as illustrated in (2) - appears to be
correct. The lack of forms which present posttonic
intervocalic glides, e.g. #*[1&kaji], would reflect a
general constraint according to which palatal
consonants cannot occupy the final onset position in

antepenultimate stressed nouns in BP, i.e. *[maniial,

the strong R occupies the final onset position in a
noun, primary stress falls on the nuclear position
which immediately precedes it, i.e. [sigahid]
'cigarette’ (cf. Chapter 2).
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x[galifial, =«{kuri%al], =x[balaBa], =*[lakajti] are not

possible forms.

On the other hand palatal consonants can occupy
the onset position immediately following
antepenultimate stressed vowels, e.g. [kaiami] 'hemp’',
[mESTkA] 'Mexico' and [fri%idd] 'frigid'.® Therefore,
if intervocalic glides represent the element I°
syllabified in an onset position - as illustrated in
(2) - we expect to find antepenultimate stressed forms
where the glide immediately follows the primary
stressed vowel, i.e. [gdjabal would be a possible
form. This is because other palatal consonants can
occupy the onset position immediately following
antepenultimate stressed vowels, e.g. [fri¥iddl]
'frigid'. Then, nothing would prevent the palatal
glide - which would correspond to the element I°
syllabified in an onset position - from occupying such

a position.

Nevertheless, forms where intervocalic palatal
glides occur immediately after an antepenultimate

stressed vowel, i.e. *[gbdbjabal, do not occur in BP.

 In our research we have not found forms in which
a palatal lateral occupies the onset position
immediately following an antepenultimate stressed
vowel, e.g.[palilasi].
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Whenever an intervocalic glide occurs preceding the
final nuclear position of a noun stem, primary stress
falls on the nuclear position which immediately

follows the glide, e.g. [gojaba] 'guava'.®

Thus, the lack of forms where intervocalic glides
occur immediately after an antepenultimate stressed
vowel, i.e. *[g6jaba)], provides us with evidence that
the phonological representation of intervocalic
palatal glides does not correspond to the element I°
syllabified in an onset position. This is because if
palatal consonants may occupy the onset position which
immediately follows antepenultimate stressed vowels,
i.e. [fri¥idd], nothing would prevent us from finding
antepenultimate stressed forms where the intervocalic
glide followed antepenultimate stressed vowels. That
is, *[gojaba] should be a possible form - which is not

the case.

If intervocalic palatal glides do not represent
the element I° syllabified in an onset position - as

illustrated in (2) - we have to determine what the

‘ Recall that the morphological structure of nouns
in BP consists of a stem followed by the gender
suffix. Therefore, in a form such as [gojaba] 'guava',
the final nuclear position of the noun stem is the one
which precedes the gender suffix vowel, i.e. the final
vowel of the noun (cf. Chapter 3).
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phonological interpretation of palatal glides is.
Recall that palatal glides represent cases in which
the element I° occupies a position other than a nuclear
head. In (3) we illustrate some other possible

representations of intervocalic glides.

(3) a. o ) b. 0
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In (3a) we have two nuclear positions associated
to the same nuclear constituent, i.e. a heavy
diphthong governing domain. The element I° occupies the
governed position in the heavy diphthong and is
phonetically manifested as a palatal glide. The heavy
diphthong governing domain in (3a) is immediately
followed by a nuclear position which is filled with a
vowel. Therefore, (3a) is phonetically manifested as

a vowel-glide-vowel sequence.

In (3b) we have a nuclear position filled with a
vowel which is immediately followed by a 1light
diphthong. The element I° occurs as the left member of
the segmental sequence in a light diphthong (which is
not a nuclear head position). Thus, it is realized as

a palatal glide. In (3b) a vowel-glide-vowel sequence
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is phonetically manifested.

Both representations in (3) correspond to vowel-
glide~-vowel sequences and are therefore potential
representations for intervocalic glides. We have
proposed in the preceding Chapters that both heavy and
light diphthongs in BP are derived from a sequence of
adjacent nuclear positions (cf. Chapters 6-7). That
is, glides are derived from a nuclear position filled
with either of the simplex charmless segment I/8 whose
internal representation consists of the elements I° and

U° respectively.

We can assume that either of the representations
illustrated in (3) correspond to the structure of
vowel—-glide-vowel seguences in BP. If this is the
case, then the lexical representation of vowel-glide-
vowel sequences presents a sequence of three
consecutive nuclei. This is because according to our
proposal heavy and light diphthongs are derived from

a sequence of adjacent nuclear positions.

The assumption that intervocalic palatal glides
are derived from a nuclear position filled with the
element I° accounts for the distribution of primary

stress in forms which present intervocalic glides. We
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have seen that BP does not allow for antepenultimate
stressed forms in which a posttonic palatal glide
occurs, i.e. #*[lakajd] and =*x[gdjabal]. The lack of
antepenultimate stressed forms presenting posttonic
intervocalic glides is accounted for by assuming that
the intervocalic glide corresponds to the element I°

lexically associated to a nuclear head position.

Thus, in a form such as /lakaiG/ --> [lakaji]
'lackey’' primary stress falls on the nuclear position
which immediately precedes the glide, because
otherwise stress would fall on the fourth-to-last
nuclear position, i.e. *[l8kajd}, which is not
possible in BP. In a form such as /goiaba/, --»>
[gojdbal 'guava' primary stress falls on the nuclear
position which immediately follows the glide, because
otherwise stress would fall on the fourth-to-last
nuclear position, i.e. *{gdjabal], which is not

possible in BP.

If the proposal that intervocalic palatal glides
are derived from a nuclear position is correct, we can
expect to find forms where an intervocalic high vowel

bears primary stress, e.g. [baia] 'bay' Indeed, this
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is exactly the case.’

In the preceding pages we have proposed that
intervocalic palatal glides correspond to either the
structure of a heavy diphthong followed by a nuclear
position filled with a vowel (cf. (3a)), or to the
structure of a light diphthong preceded by a nuclear
position filled with a vowel (cf. (3b)). According to
our proposal, light and heavy diphthongs are both
derived from a sequence of strictly adjacent nuclear
positions (cf. Chapter 6 and 7). Therefore, if
intervocalic glides correspond to either structure
illustrated in (3) we have to assume that in its
lexical representation the palatal glide corresponds

to the element I° associated to a nuclear position.

* We did not find forms in which an intervocalic
high vowel bears antepenultimate stress, i.e.
*[baiaka] or #[bauaka)]. Nevertheless, for reasons
which are still obscure, BP does not allow for
antepenultimate stressed high vowels to be preceded by
a vowel, i.e. =x[baikaka] or =*[baukaka]. Apparent
counter examples to this constraint involve forms that
present analytic morphology, more specifically, forms
which present the analytic suffix -isim. In these
forms an antepenultimate stressed front high vowel may
be immediately preceded by another vowel, e.g.
[feisimi] 'ugliest'. As we have shown (cf. Chapter 3),
in forms which involve analytic morphology, the noun
and the suffix are analysed as independent
morphological domains. Therefore, given that forms
which present the analytic suffix -isim involve
independent morphological domains, they are only
apparent counter examples to this constraint. Forms
which present antepenultimate stressed high back
vowels immediately preceded by a vowel have not been
found, i.e. [nautikd] (cf. [nawtikd] 'nautical').
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In the following pages we will derive the form
[s&jal] 'skirt' assuming that any form which presents
intervocalic glides is derived in 1like manner.
Consider the lexical representation of the form [s&ja]

'skirt' in (4).
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In the lexical representation illustrated in (4)
we have a sequence of three consecutive adjacent
nuclear positions which are subject to government.
Recall that government is a binary relationship
between two strictly adjacent skeletal positions (cf.
Chapter 1). Given that government is a binary
relation, i.e. it involves two skeletal positions, we
have to show which two strictly adjacent nuclear

positions in (4) interact in a governing relation.

In order for a governing relation to hold, one of
the positions must be filled with a segment which has
the adequate charm value to govern the segment

occurring in the other position (cf. Chapter 1).
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Recall that the simplex charmless segment 1 may be
governed by any other nuclear segment of BP (cf.
Chapter 1). Therefore, an intervocalic nuclear
position filled with the simplex charmless segment I
may be governed either by the immediately preceding
nuclear position - when a left-headed internuclear
governing domain is established - or by the
immediately following nuclear position - when a right-
headed internuclear governing domain is established.
In (5) we illustrate the derivation of the form
[saj.a] where the glide is understood as belonging to

the initial syllable.

(3)
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(5) illustrates the establishment of a left-
headed internuclear governing domain yielding a heavy
diphthong. The heavy diphthong in (5) is immediately
followed by a nuclear position filled with the segment
[a]l, so that an intervocalic palatal glide occurs. In

(6) we illustrate the derivation of the form [sa.jal
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where the glide is understood as belonging to the

final syllable.

(6)
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(6) illustrates the establishment of a right-
headed internuclear governing relation yielding a
light diphthong. The 1light diphthong in (6) is
immediately preceded by a nuclear position filled with
the segment [a], so that an intervocalic palatal glide

occurs.

In this section we have argued that intervocalic
palatal glides are derived from a nuclear position
filled with the simplex charmless segment iI. We showed
that an intervocalic nuclear position filled with the

simplex charmless segment I is subject to the

following processes:
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a) It is governed by the immediately preceding
nuclear position. A left-headed internuclear governing
domain is established. A heavy diphthong is formed so
that a vowel-glide sequence, e.g. [saj.al, is realized

(cf. (5)).

b) It is governed by the immediately following
nuclear position. A right-headed internuclear
governing domain is defined. A light diphthong is
formed so that a glide-vowel sequence, e.g. [sa.jal,

is realized (cf. (6)).

In the following sections we will consider
governing relations between adjacent nuclear positions

both filled with a high vowel.
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8.2. Sequences of High Vowels

8.2.0. Introduction

In the previous Chapters we have discussed
governing relations between adjacent nuclear
positions. We have shown that glide-vowel sequences in
BP correspond to the structure of a light diphthong.
Light dipﬁthongs in BP are derived from the
establishment of a right-headed internuclear governing

relation, as illustrated in (7).

(7

! l

0O R O R 0O R O R
{ i E !
M N N N
b i i i
b4 X =—=> X —_———> b4
! i ot / \
V. V. v, V. v, V,

We have also shown that vowel-glide sequences in
BP correspond to the structure of a heavy diphthong.
Heavy diphthongs in BP are derived from the
establishment of a left-headed internuclear governing

relation, as illustrated in (8).

258




CHAPTER 8: INTERVOCALIC GLIDES AND SEQUENCES OF HIGH VOWELS

(8)

' i
!

0 R O R O R O R O R
! | : | |
N N N N N
i I I T A
X X  =-->X I X X
| | i | { !
| i i 1 | H
Vi \E v, V. V. V,

In a governing domain one of the positions is the
governor (or the head) and the other position is the
governee (or the complement). The property of a
skeletal position to govern or to be governed is given
by the charm value of the segments which are linked to

the skeletal positions.

We argued that the underlying representation of

high vowels in BP cecrresponds to the lax high vowels

=

and @ - which are simplex charmless segments (cf.
Chapter 3). We have seen that simplex charmless
segments may be governed by positively charmed
segments and complex charmless segments (cf. Chapter
1). A charmless segment governs another charmless
segment 1f it has a complexity greater than its
governee. That is, the charmless segment which has a
greater number of elements in its internal
representation is the governor. It follows from this
that neither of the simplex charmless segments I and

4 (which have the same degree of complexity since

their internal representation consists of the elements
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I° and U° respectively) should govern the other.

However, as we will see in the following pages,
a simplex charmless segment may govern another simplex
charmless segment. Evidence that this occurs follows
from light and heavy diphthong formation in BP. That
is, whether a prevocalic glide, i.e. a light
diphthong, or a postvocalic glide, i.e. a heavy
diphthong, is manifested depends on the governing

properties of the simplex charmless segments I and 4.
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8.2.1. Pretonic Sequences of High Vowels

In this section we will analyse forms presenting
pretonic sequences of high vowels. We will see that
these forms may present alternative pronunciations:
either a pretonic glide-vowel sequence or a pretonic
vowel-glide sequence is phonetically manifested.

Consider (9).

(9) a. [¥uizadd] 'judgeship'
b. [Ttuitivi] 'intuitive!'
C. [siuméra] 'jealousy'
d. [miudézal 'littleness'

Forms in (9a-b) illustrate cases in which a
pretonic high back vowel is immediately followed by a
pretonic high front vowel, i.e. [ui]. Forms in (9c-4d)
illustrate cases in which a pretonic high front vowel
is immediately followed by a pretonic high back vowel,

i.e. [iu]. Forms in (9) have also the following

pronunciations:
(10) a. [¥wizadi] - [Zujzadi]
b. [Ttwitiva] - [Itujtivi]
C. [sjuméral - {siwméra]
d. [mjudézal -~ [miwdéza]

Forms in the left column in (10) are pronounced
with a pretonic glide-vowel sequence. In the right

column a pretonic vowel-glide seguence is realized.
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According to our proposal, glide-vowel sequences and
vowel-glide sequences are derived from a sequence of
strictly adjacent nuclear positions (cf. (7,8)). It
follows from this that the lexical representation of
forms in (10) present a sequence of strictly adjacent

nuclear positions. In (1ll1) we illustrate the lexical

representation of the forms [Zwizadid] =~ [Zujzadi]
'judgeship' and [mjudéza] ~ [miwdéza] 'littleness'
respectively.
(11)a. / \
s )
O R O R O R O R
| ] 1 1 1 | i
i i 1 i [} ] i
i N N | N | N
| | i ! | | i
| i 1 t | | i
X X X X X X X
\ | { { ! \ i
| | 1 i | I {
¥ 4 i z a 4
U° I°
b. / \
s w
O R O R O R O R
] ] i 1 1 i |
| ] i 1 1 1 1
{ N N | N | N
I | | | 1 | |
] I | I 1 | 1
X x X X X X X
oo S T R T
m 1 ad d e z a
I° u°

Both adjacent pretonic nuclear positions in (11)
are filled with a simplex charmless segment, i.e. 1/ii.
We have seen that pretonic nuclear heads must be

filled with a positively charmed segment (cf. Chapter
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3). Therefore, the pretonic nuclear positions in (11)
should be filled with a positively charmed segment,
i.e. [i,u]. We propose that the ATR element is added
to the internal representation of one of the pretonic
nuclear positions in (11) so that it is filled with a
positively charmed segment. When the far left pretonic
nuclear position in the sequence of adjacent nuclear
positions is filled with a positively charmed segment,
a left-headed internuclear governing relation holds.
This is because the governing position filled with the
positively charmed segment governs the immediately
following nuclear position which is filled with a
simplex charmless segment. A branching nucleus is
formed. The forms presenting pretonic vowel-glide

sequences, i.e. [¥ujzadi] and [miwdéza], are derived

in (12).

(12)
a. /N /N

i i s w s w
O R O R O R O R 0O R O R O R
] Lo Lo o
' N N | N | N ! N { N | N
I ] ] i 3 1 ] I | \ I [} 1 1
1 i l 1 i t ] ] ] 1 [} 3 1
X X X X X X X -—->X X X X X x %
I | 1 1 i | I ] ] 1 ] ! | |
1 1 [} ] I 1 1 i | | i I 1 |
¥ u i z a 4 4 ¥ u 1 =z a d 6

LI.O IO uo IO

' i

I I
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b. / \ / \

| { s w s w
O R 0O R O R O R 0O R O R O R
1 \ 1 1 1 1 1 i i ] 1 t ]
I 1 ] | | ] | 1 H ] 1 1 I
N N | N ! N I N ! N | N
oo R R N S AN R B
X X X X X X X -->X X X X X X X
] 1 1 1 | | | | 1 i 1 | | {
1 1 I 1 i i 1 1 ] 1 1 { | b
m i i d e z a m i 94 d4d e z a

lﬂ UO lﬂ UD

| d

;i— .I‘+

When the far right pretonic nuclear position in
the sequence of adjacent nuclear positions is filled
with a positively charmed segment, a right-headed
internuclear governing relation is established. This
is because the nuclear position filled with the
positively charmed segment governs the immediately
preceding nuclear position which is filled with a
simplex charmless segment. A light diphthong is
formed. Forms presenting pretonic glide-vowel

sequences, i.e. [¥Ywizddd] and [mjudéza], are derived

in (13).
(13)
a. / \ / \
l ! s W s w
O R 0O R O R O R 0 R C R O R
1 I | ] I | { 1 1 I 1 1 1
L 1 1 I t 1 1 1 } { i 1 {
! N N | N | N ! N ' N N
I { | ] [ | | 1 ! [ \ 1 1
1 i | 1 4 1 t i 1 i ] H 1
X X X X X X X --> X x X X X X
£ 1 ] I I 1 t [ / \ 1 1 1 1
i i ] 1 3 1 ] ] ] i 1 I
¥ 4 i z a 4 1 ¥ 4 iz a 4 1
UD _I_O UO lo
l i
£ b
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b. / \ / \
] ! s w s w
O R O R O R O R 0 R O R O R
\ ] ] | i 1 | ] | i I I |
1 ] i I ] ] i 1 | ] 1 ] I
! N N | N | N ! N ! N | N
1 I 1 [} { 1 ] ] I 1 ] 1 1
] I 1 1 i ] ] 1 1 I ] ] 1
X X X X X X X -->Xx X X X X X
t ] ] ! 1 1 1 ] 1 ] 1 I
! ] 1 1 i ] 1 ] / \ ] ] 1 I
m 1 u d e z a m 1 4Gd e z a
IO UO IO I_J'Q
| ]
3 I

When both adjacent pretonic nuclear positions are
filled with positively charmed segments, no governing
relation holds (because positively charmed segments
cannot be governed). Forms presenting a pretonic
sequence of vowels, i.e. [Zuizadd] and [miudéza], are

derived in (14).

-

(14)
a. / \ b. / \
s w s w

O R O R O R O R 0 R O R O R O R
1 ! t i [} i | 1 1 I 1 1 1 1
i ] ] i [} i | 1 ] 1 [} i 1 1
. N | N | N . N | N | N
] 1 11 | ] i ] t ] ! ] H ] 1
i { i i 1 1 1 ] 1 [} [} i 1 I
X X X X X X X X p. 4 X X X X X
i I I i 1 I ] [} 1 | | [} | 1
{ i { i \ i ] i i ] 1 ] 1 i
¥ u i z-a 4 1 m i u d e z a

U’ I° I° U’

I 1 | 1
1 1 1 1
i I’ I I°

In the preceding pages we have considered the
derivation of forms presenting pretonic 1light and
heavy diphthongs (which are derived from the

establishment of a governing relation between adjacent
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nuclear positions filled with high vowels) and forms
presenting pretonic sequences of high vowels. The
following pages will be devoted to the discussion of
other environments where governing relations. between

nuclear positions filled with high vowels are

observed.
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8.2.2. Posttonic Sequences of High Vowels

In this section we will consider forms in which
a sequence of high vowels occurs in the final nuclear
positions in antepenultimate stressed nouns. That is,
the weak positions in the antepenultimate stress

pattern ssw. Consider forms in (15).

(15) a. [sabijd] 'wise'
b. [edifisji] 'building'
c. [ténwi] 'tenuous'’
d. [kdgrwi] 'congruous'

Forms in (15) illustrate cases in which glide-
vowel sequences occur in a position which follows
primary stress. In (15a-b) a palatal glide is followed
by the high back vowel [{i]. In (15c-d) the back glide

is followed by the high front vowel [1].°

We have seen that glide~vowel sequences in BP
correspond to the structure of a light diphthong,
which is derived from the establishment of a right-

headed internuclear governing relation.” Therefore,

® Forms in (15) illustrate posttonic sequences of

high vowels where one is a high front vowel and the
other one is a high back vowel. Forms which present
sequences of identical high vowels also occur in BP.
These forms will be addressed later in this section.

’ In Chapter 6 we showed that posttonic prevocalic
glides may correspond to the element U° syllabified in
the representation of a complex consonant. In this
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forms illustrated in (15) - which present glide-vowel
sequences -~ are derived from the establishment of a
right-headed internuclear governing relation yielding
a light diphthong. The derivation of the forms [sabji]
and [té&nwil] - which present glide-vowel sequences - is

given in (16).

(16) a.
l H
O R O R O R O R O R
S S i R S T
i N | N N i N | N
! ] | i i ] i ] ]
1 1 | i 1 | | 1 ]
X X X X X -—> X X X X
R l R S NV AR
s a b 1 4 s a bid
IO UO IO UO
b.
i !
O R O R O R O R O R
| 1 1 I I i 1 { £
1 i | 3 i ] 1 1 ]
' N ! N N i N ! N
| { I 3 1 1 1 { ]
1 i | i 1 1 i i I
X X X X X ———-2>X X X X
T N | VA
t & n 4 i t & naf
u° I° u° 1°

In the governing domain illustrated in (16a) the
high back vowel 4 governs the high front vowel I. In
the governing domain illustrated in (16b) the high
front vowel I governs the high back vowel 4. Given

this, we predict that a left-headed internuclear

case the glide is always preceded by a velar stop
consonant. The forms discussed in this section exclude
those presenting velar stop-glide sequences.
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governing relation may also hold between posttonic
nuclear positions filled with high vowels. We have
seen that the establishment of a left-headed
internuclear governing relation yields a heavy
diphthong, so that a vowel-glide segquence occurs (cf.
(8)). Therefore, the establishment of a left-headed
internuclear governing relation between posttonic
nuclear positions filled with a high vowel would yield
vowel-glide sequences. Forms such as [sabiw] and
[téniGj] - which present posttonic vowel-glide
sequences - would illustrate cases in which a left-
headed internuclear governing relation holds between

a posttonic sequence of high vowels.

Nevertheless, forms such as *[sabiw] and *[té&niij]
do not occur in BP. The lack of forms presenting
posttonic vowel-glide seguences is accounted for by
the fact that heavy diphthong nuclear heads must be
Filled either with a positively charmed segment or

with a complex charmless segment {(c.f. Chapter 7).

Posttonic nuclear heads filled with a high vowel
in BP must be filled with the simplex charmless
segments I and 4. This is to fulfil charm requirements
which define that posttonic nﬁclear heads must be

filled with a charmless segment (cf. Chapter 3). Being
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that the segments I and @i are simplex and charmless
they are unable to head a heavy diphthong governing
domain. Thus, we predict that posttonic vowel-glide
sequences should not occur in BP, i.e. *[sadbiw] and

#{ténlGj]. This is exactly the case.

In (16) we discussed the derivation of forms
which present posttonic sequences of different high
vowels. That is, one of the high vowels is back and
the other is front. Sequences of identical high vowels
may also occur in BP. In the following pages we will
show that a posttonic sequence of identical high
vowels is realized as a single vowel. Let us then
analyse sequences of adjacent nuclear positions filled

with identical high vowels. Consider (17).°

(17y o o)

R
[}
1
N
I
i
b4
I
i
i

Hp—— M~ 2 -~

(17) presents a sequence of adjacent nuclear
positions which are both filled with the simplex
charmless segment I. Sequences of adjacent nuclear

positions are subject to government according to the

* A posttonic sequence of nuclear positions where
both nuclei are filled with the simplex charmless
segment § is subject to the same process discussed for
the representation in (17).
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governing properties of the segments which occupy the
adjacent nuclear positions. We have seen that a
nuclear position filled with the simplex charmless
segment I may govern a nuclear position filled with
another simplex charmless segment, i.e. 4 (c.f.
(16b)). Let us assume that a nuclear position filled
with the simplex charmless segment I may also govern
another nuclear position filled with the simplex
charmless segment i. That is, the simplex charmless
segment I governs itself. In (18) we illustrate the
establishment of a right-headed internuclear governing

relation yielding a light diphthong.’

(18)

1 |

a. 0 R O R b. 0O R
! : |
N N N
f i |
b4 X —==> X
1 7\
i I i1

° In this section we are considering governing

relations between posttonic sequences of nuclear
positions. We have shown that posttonic seguences of
nuclear positions are subject to a right-headed
internuclear governing relation yielding a 1light
diphthong (c.f. (16)). On the other hand, a left-
headed internuclear governing relation yielding a
heavy diphthong cannot hold Dbetween posttonic
sequences of nuclei. Therefore, in the following pages
we will restrict our discussion to the establishment
of right-headed internuclear governing relations in
rosttonic sequences of identical high vowels.
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In the light diphthong illustrated in (18b) we
have a single nuclear position associated to two
identical segments - namely a sequence of the simplex
charmless segment I. A light diphthong where the two
members of the segmental sequence consist of the same
segment is interpreted as a single vowel (cf. KAYE
(1985, 1989e)). Thus, the light diphthong illustrated
in (18b) is understood as a single short vowel, i.e.

[T]. Consider forms in (19).

(19) a. [muléki] 'mischievous'
b. [gbdstii] 'taste'
c. [kari] 'dental cavity'
d. [vaki] 'vacuous'

(19) illustrates forms in which a posttonic
simplex charmless segment occurs. In the following
pages we will show that the posttonic simplex
charmless segments in (19a-b) are lexically associated
to a single nuclear position. On the other hand, the
posttonic simplex charmless segments in (19c-d) are
derived from a sequence of posttonic nuclear positions

which are both filled with either of the segments 1 or

10

=)

' Forms (19c-d) may be pronounced as [karii] and

[vakuu], i.e. with a posttonic sequence of identical
vowels, in carefu; speech. Forms in (1%9a-b) must be
pronounced as [mul€ki] and [gostd] in any style.
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In derived forms the final unstressed nuclear
position corresponding to the gender suffix is
suppressed when a derivative suffix is added to the
noun stem, e.g. (trabaji + 4) --> [trabajit] 'work' and
(trabaA + ad + 4) --> [trabajpadd] 'worked'(cf. Chapter
3)." If we consider derived forms of (19a-b), i.e.
(mul€k +i) --> [mul€ki] 'mischievous' and (gost + G4) -
-> [go6sti] 'taste', we observe that the final nuclear
position corresponding to the gender suffix is

suppressed when a derivative suffix is added to the

noun stem, e.g. (mulek + ad + a) =-> [mulekada]
'mischief' and (gost + o0z + 14) --> [gostozii]
'tasteful'.

On the other hand, derived forms of (19c-d4), i.e.
[kari] 'dental cavity' and [vaki{i] 'vacuous', require
that the final vowel (which appears to correspond to
the gender suffix) remains in derived forms, e.qg.
[kariadd] 'carious' and [vakudzii] 'vacuousness'.'’ The
final vowel of forms (19c-d) will appear in derived

forms because they belong to the noun stem, i.e. (karil

11

In derived forms the gender suffix follows the
derivative suffix.

2 These forms may also be pronounced as [karjadad]
and [vakwozli], i.e. with a glide-vowel sequence. The
derivation of these forms was given in Chapter 6 where
we showed that glide-vowel sequences in BP are derived
from the establishment of a right-headed internuclear
governing relation.
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-~

+ ad + 1U) and (vakdi + oz + 1{). Indeed, the
morphological structure of forms illustrated in (19c-
d) are (kari + 1) and (vakidi + ). That is, the final
vowel of the noun stem is followed by an identical

vowel which corresponds to the gender suffix.

Forms (19c-d) are realized with a posttonic
single vowel as a consegquence of the establishment of
a right-headed internuclear governing relation. More
precisely, the final nuclear position ~ 'which
corresponds to the gender sufifix - governs the final
nuclear position of the noun stem. A light diphthong
whose segmental sequence is a sequence of either of
the simplex charmless segments iI/8i is realized as a
single vowel (c.f. (18)). In this section we
considered forms in which sequences of high vowels
occupy the final nuclear positions in antepenultimate

stressed nouns.
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B8.2.2. Primary Stressed High Vowels

In this section we will consider forms presenting
sequences of high vowels in which one bears primary
stress. First we wili consider forms where a primary
stressed high vowel is preceded by another high vowel.
Then, we will discuss forms in which a primary
stressed high vowel is followed by another high vowel.

Consider (20).

(20) a. [suisal] - [swisa] 'Swiss'
b. [Zuizii] ~ [2wizdi] 'judgment’
c. [siumi] - [sjumi] 'jealous'
d. [miadid] - fmjadd] 'little!

(20a-b) illustrate cases where a primary stressed
high front vowel is preceded by a high back vowel.
(20c—d) illustrate cases where a primary stressed high
back vowel is preceded by a high front vowel. Forms in
(20) show that a primary stressed high vowel may
either be preceded by another high vowel (cf. forms on
the left) or by a glide (cf. forms on the right). In
(21) we illustrate the derivation of the forms given
in (20a) and (20c), i.e. [suisa] " [swisa] 'Swiss' and

[miadd] ~ [mjudd] 'little'.
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d. [mjada]
/ 0\ / \
1 s w s w
O R O R 0O R 0 R 0O R
] i 1 1 i ] i 1 1
t | 1 1 H ] i ] 1
| N N | N ! N ! N
] 1 | 1 1] ] 1 H |
1 1 I [} 1 ] 1 i I
X X X X X ——->X x X X
b R t/ N
m 1 u d 1a m Iu d 14
Io I_J_D Io _U_°
! |
I I

Forms presenting sequences of vowels and forms
presenting glide-vowel sequences are derived from a
sequence of strictly adjacent nuclear positions.
Therefore, the lexical representation of forms such as
[suisa] ~ [swisa] 'Swiss' and [miundd] =~ [mjadd]
'little' present a sequence of strictly adjacent
nuclear positions. This is illustrated in the
representations on the left in (21). The derivations
in (21la-b) illustrate cases in which a sequence of
vowels occurs, i.e. [suisa] and [middd]. We propose
that pretonic nuclear heads filled with the simpiex
charmless segments I and 4 receive the ATR element
vielding the phonetic manifestation of the tense high
vowels [i] and [u]. Our proposal follows from the fact
that pretonic nuclear heads must be filled with
positively charmed segments (cf. Chapter 3). Given
that positively charmed segments cannot be governed
(cf. Chapter 1), no governing relation holds between
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the adjacent nuclear positions in (2la-b). Therefore,
a sequence of adjacent nuclear positions is allowed to
occur, The derivations in (21lc-d) illustrate cases in
which a glide-vowel sequence occurs, i.e. [swisa] and
[mjudd]. We propose that glide-vowel sequences in BP
are derived from the establishment of a right-headed
internuclear governing relation yielding a 1light
diphthong (cf. Chapter 6). Let us now consider cases
in which a primary stressed high vowel is followed by

another high vowel. Consider (22)."?

(22) a. [hiw] ‘river'
b. [periwdi] 'period’
c. [£1ajdd] ‘fluid!
d. [gratajta] 'free!

Forms in (22) illustrate vowel-glide sequences.
We propose that vowel-glide sequences in BP are
derived from the establishment of a left-headed
internuclear governing relation yielding a heavy
diphthong (c¢f. Chapter 7). In (23) we illustrate the
derivations of the forms [hiw] 'river' and [flujdi]

'fluid' - which present vowel-glide sequences.

' Forms in (22) may present an alternative

pronunciation where the glide is phonetically
manifested as a high vowel. These alternative
pronunciations will be presented and discussed in the
following pages.
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(23) a.
! i {
s W 8
0O R O R 0O R
| I | 1 | I |
[ | t [ I |
| N N PN
b | T BN
X X X ---> X X X
1 1 | | I I |
1l ] | I A |
h i 5} h 1 4
l_o UD lOUo
i |
£ I
b.
| 1 / \
] w s w
0 R O R O R (0] R O R
N oo i\ i\ b
i \ N N | N '\ N\ | N
oo\ R NN
X X X X X X =--=->X X X X X X
| I S | | I . | | I I R |
| I B | | I R | | N e A |
f 1 u i 4 4 f 1lu 14 4
—QO IO I_J-DIO
% d
L x’

The representations on the 1left in (23)
illustrate the establishment of a 1left-headed
internuclear governing relation vyielding a heavy
diphthong - as illustrated in the representations on
the right in (23). Forms which present posttonic
postvocalic glides preceded by a high vowel - as
illustrated in (22) - may present an alternative
pronunciation in which the glide is phonetically

manifested as a vowel. This is illustrated in (24).
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(24) a. [hiw] - [hid] 'river'

b. [periwdidl] ~ [peritdi] 'period’
c. [flajda) -~ [fluidi] 'fluid!
da. [gratGjtd]” [gratuitia] 'free'

The data in (24a-b») show that forms presenting a
primary stressed high front vowel followed by a back
glide, may have an alternative pronunciation where the
glide is manifested as a lax high back vowel. The data
in (24c-d) show that forms presenting a primary
stressed high back vowel followed by a palatal glide,
may have an alternative pronunciation in which a
sequence of vowels - rather than a vowel-glide
sequence - occurs. Notice that in the forms on the
right in (24c-d), primary stress does not fall on the
high back vowel - as illustrated in the forms on the
left - but rather the high back vowel occurs in
pretonic position.' Let us consider the forms of (24)

in more detail.

Vowel-glide sequences in BP are derived from a
sequence ©of adjacent nuclear positions. Therefore,

forms on the left in (24) - which present vowel-glide

" Forms in (24c-d) may also be pronounced as

[flwid@i] and [gratwitd], i.e. where a glide-vowel
sequence is phonetically manifested. The derivation of
these forms was given in Chapter 6 where we showed
that glide-vowel sequences are derived from the
establishment of a right-headed internuclear governing
relation.
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sequences -are derived from a sequence of adjacent
nuclear positions. The derivation of these forms was
given in (23). Let us now consider the derivation of
forms on the right in (24), i.e. where the glide is
manifested as its corresponding high vowel. First we
will discuss forms illustrated in (24a-b), i.e. where
a posttonic postvocalic back glide is phonetically
manifested as a lax high back wvowel, e.g. [hid]
'river'. We assume that in the process of deriving the
form [hid] - which presents a sequence of high vowels
- a governing relation between adjacent nuclear
positions is prevented from holding. This process is

illustrated in (25).

(25) — L

{ i /N

S w s w
O R O R 0O R O R
b i b I
LN N LN N
| | t i t i
| | { i t I
X X X —_———> X X X
| i | t | 1
| i ! 1 | 1
h i a h i a

lo UO lo UO

| '.

1" =

In (25) we have a sequence of adjacent nuclear
positions where the far left nuclear position (which
is filled with the positively charmed segment i) has
the property of governing the immediately following

nuclear position (which is filled with the simplex
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charmless segment i). Therefore, a governing relation
- more precisely a left-headed internuclear governing
relation - should hold between the adjacent nuclear

positions in (25). This is not the case.

The reasons why a governing relation does not
hold between the adjacent nuclear positions in (25)

are still obscure.'®

What is important to mention is
that such a property, i.e. a simplex charmless segment
not governed by a positively charmed segment, 1is
restricted to sequences of adjacent high vowels. Forms
presenting posttonic postvocalic glides where the
glide is preceded by a non-high vowel, e.g. [paw]
'stick'; [déwza] 'goddess’', do not present an
alternative pronunciation where the glide is

phonetically manifested as a lax high vowel, i.e.

#[paG] and x[délza] are not possible forms in BP.

Let us now discuss forms illustrated in (24c-4d),
e.g. [flajdd] ~ [fluidd] ‘'£fluid'. In these forms a
primary stressed high back vowel followed by a palatal
glide presents an alternative pronunciation in which
a sequence of vowels - rather than a vowel-glide

sequence - is phonetically manifested.

** Unfortunately, for the time being we can only
observe this phenomenon without providing an
explanation for it.
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Forms presenting a vowel-glide sequence, e.g.
[f1ajdt], are derived by the establishment of a left-
headed internuclear governing relation so that a
vowel-glide sequence is realized. (cf. (23b)). Forms
presenting a sequence of vowels, e.qg. [fluidd],
illustrate the case where a pretonic nuclear head
filled with the simplex charmless segment {i acquires
the ATR element. It is thus manifested as a tense high

vowel, i.e. [u]l. A sequence of vowels, i.e. [fluiddl,

is manifested.'®

We expect that forms presenting a primary
stressed high back vowel followed by a palatal glide,
e.g. [flujdd], will present an alternative
pronunciation in which a segquence of vowels 1is
phonetically manifested, i.e. [fluidd]. This 1is
exactly the case. It remains tc be seen why forms
presenting a high back vowel followed by a primary
stressed high front vowel, e.g. [Zuizd] 'judgment',
cannot be phonetically manifested as a vowel-glide

sequence, i.e. *[2Zajzdl].

' A form such as [fluidd] may also be pronounced
as [flwidG]. Forms presenting a glide-vowel seguence
are derived from the establishment of a right-headed
internuclear governing relation yielding a 1light
diphthong (cf. Chapter 6).
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8.3. Conclusion

In this Chapter we considered forms presenting
intervocalic glides. We showed that intervocalic
palatal glides are derived from a nuclear position
filled with the simplex charmless segment [iI]. We also
considered forms presenting a sequence of high vowels,
and showed that whether a high vowel or a glide is
phonetically manifested depends on the governing
relations established between adjacent nuclear

positions.

We have seen that the simplex charmless segment
i may govern the simplex charmless segment 4 and vice-
versa (cf. [sabjd] and [t&nwi] in section 8.2.2).
Considering the definition of government, i.e. a
binary, asymmetric relation between adjacent
positions, we do not expect a governing segment to be
governed. This is because if a given segment may
either govern or be governed, the asymmetric nature of
government is wviolated. Further research is still
needed for a better understanding of the governing
properties of simplex charmless segments and the
asymmetric nature of government. The process of vowel-
glide alternations presented in this Chapter aims to

throw some light on the discussion of this issue.
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CONCLUSION

In this thesis we have considered phonological
phenomena involving nuclear positions. Specifically,
we considered vowel coalescence in BP with emphasis on

the processes of vowel-glide alternations.

We defined how word stress is assigned in BP
showing that primary stress is lexically determined
where feet may be either binary or ternary. We have
also claimed that metrical trees are built onto the
level of nuclear projection and we stated the metrical

constraints imposed on posttonic constituents in BP.

We have shown that the occurrence of certain
vowels in BP depends on their position with respect to
primary stress. We thus proposed that the distribution
of vowels in BP is accounted for by charm constraints

imposed on nuclear segments.

A review of the 1literature on the process of
vowel-glide alternations in BP was presented showing
that earlier works encounter problems in explaining
the conditions under which a high vowel alternates or
fails to alternmate with its corresponding glide, and

in determining the phonological representation of
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diphthongs in BP. Therefore, further research on the
process of vowel-glide alternations in BP is still

needed.

Our proposal which accounts for the process of
vowel-glide alternations in BP was then presented.
Such a proposal is an expansion of the earlier
treatments of governing relations between adjacent
nuclear positions. We claimed that in a sequence of
adjacent nuclear positions the Obligatory Contour

Principle (OCP) applies under government.

Forms presenting prevocalic glides, i.e. [jV,wV],
and forms presenting prevocalic high vowels, i.e.
[iV,uV], were discussed. Evidence was provided showing
that glide-vowel sequences in BP correspond to the
representation of a light diphthong. Light diphthongs
in BP are derived from the establishment of a right-
headed internuclear governing relation. Prevocalic
high vowels represent the cases where an internuclear

governing relation is prevented from holding.

We also considered forms in which a velar stop-
glide sequence occurs, i.e. kw,gqw. The back glide in
BP may correspond either to the element U° syllabified

in the representation of a light diphthong or to the
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element U° together with a wvelar stop consonant
syllabified in +the representation of a complex
consonant. We claimed that when the back glide is
phonologically interpreted as the element U°
syllabified in the representation of a complex
consonant, it corresponds to the cases where the
element U° is lexically associated to a position other

than a nuclear head.

Forms presenting postvocalic glides, i.e.
[Vi,Vw], and forms presenting postvocalic high vowels,
i.e. [Vi,Vu], were then considered. Evidence was
provided showing that vowel-glide sequences in BP
correspond to the representation of a heavy diphthong.
Heavy diphthongs in BP are derived from the
establishment of a left-headed internuclear governing
relation. Postvocalic high vowels represent the cases
where an internuclear governing relation is prevented

from holding.

Finally, we analysed forms presenting
intervocalic glides and forms presenting sequences of
high vowels. Intervocalic palatal glides are derived
from a nuclear position filled with the simplex
charmless segment i. Concerning forms which present

sequences of high vowels we determined which of the
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high vowels in the sequence may be realized as a
glide. The manifestation of a high vowel or a glide
depends on the governing relations that adjacent

nuclear positions contract with each other.

Our research provides a general account of the

occurrence of high vowels and glides and determines

how glides are phonologically interpreted in BP.
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