THE PHONOLOGICAL REPRESENTATION OF
VELAR STOP-GLIDE SEQUENCES

Thais SILVA

Abstract

This paper aims to investigate the phonological
representation of segmental sequences which present a
velar stop followed by a back glide, i.e. kw and gw.’
Government Phonology is the framework on which our
analysis is based. The data we present comes from
Southeastern dialects of Brazilian Portuguese. We will
show that among other potential interpretentions a
sequence of a velar stop followed by a back glide must
be analysed as having the structure of a complex
consonant. That is, a representation where the
segmental materials which correspond to the velar stop
and the glide are both associated to a single onset
position.

1.0. Introduction

In this paper we will determine how velar stop-glide
saguences, i.e. kw and gw, are phonologically
interpreted. The data we present to support our
analysis comes from the Southeastern dialects of
Brazilian Portuguese (henceforth BP). In the first
section we present the basic assumptions assumed by
Government Phonology (henceforth GP), which is the
framework on which our analysis is based. Since this
paper aims to investigate the phonological
representation of sequences of velar stops followed by
a back glide, we will emphasize how such sequences may
potentially be interpreted within the GP framework. In
section 2 we present BP data to discuss the potential
interpretations of velar stop-glide sequences. We will
show that among all potential interpretations a
sequence of a velar stop followed by a back glide 1is
best analysed as presenting the structure of a complex
consonant. That is, a representation where the
segmental materials which correspond to the velar stop
and the glide are both associated to a single onset
position.
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1.1. On Government Phonology

One of the tasks of 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. According to
the theory phonological or lexical representations are
organized as follows:

At the segmental level there is a linear sequence of
segments. At the skeletal level there is a linear
sequence of skeletal positions which are associated
to the segments. At the constituent level there are
onset-rime sequences where the rime is the immediate
Projection of nuclear heads. The onset-rime sequence
represents what is called the syllable.’

Nuclear positions and their segments are lexically
associated to nuclear constituents.® In (1) we

illustrate the lexical representation of the
[tristi] 'sad'.® form
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In order to consider the syllabification of the non-
nuclear _punitinna- in (1) we have to consider how
phonological government Operates. This is because non-
nuclear positions are phonologically interpreted
agcurding to the governing relations they contract
with each other. Governing relations are binary,
asymmetric operations holding between adjacent
skeletal positions. Given that government is a binary
operation branching constituents are at most
associated to two skeletal positions.® There are two
types of governing relations: Constituent and

Interconstituent.

In order for a governing relation to hold, two
conditions must be satisfied: Formal and Substantive.
Tpn Formal conditions are: strict locality and strict
directionality. The strict locality condition requires
the governor to be adjacent to the governee at the
zero level of projection. The strict directionality
cundit:!.nn defines the nature of headship within a
governing domain. Constituent government operates from
left-to-right, being therefore head-initial. In a
constituent governing domain the governing and the
governed positions are both associated to the same
cqnstituent. Interconstituent government operates from
right-to-left, being therefore head-final. In an
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interconstituent governing domain the governing and
the governed positions are associated to different
constituents.

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, independent 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 is defined in terms of a property called
charm. Besides defining the combinatorial
possibilities of elements, charm characterizes the
cardinal nature of segments. 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.
Positive 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 or neutrally charmed
segments do not have either the property of
"voweliness" or "consonantiness". A neutrally charmed
segment may occur either in a nuclear position or in
a4 non-nuclear position. The governing properties of
segments are defined as follows: charmed segments are
governors and charmless segments are governees.'

Given the basic conditions under which government
operates we are able to consider the syllabification
of the non-nuclear positions in (1). The leftmost non-
nuclear position, which is filled with the negatively
charmed segment t°, has the property of governing its
immediately following position, which is filled with
the neutrally charmed segment r°. In this case
government operates from left-to-right defining a
constituent governing domain. Therefore, the governing
and the governed positions are associated to the same
constituent, i.e. the initial onset.

Let us now consider the syllabification of the non-
nuclear positions filled with s” and t in (1). Given
that charmed segments are governors and charmless
segments are governees the skeletal position filled
with the negatively charmed segment t has the property
of governing the preceding position, which is filled
with the charmless segment s°. In this case government
operates from right-to-left defining an
interconstituent governing domain. In an
interconstituent governing domain the governing and
the governed positions are associated to different
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constituents, Thus, the governing position, which is
fille:‘l with the negatively charmed segm&'nt t, is
associated to the onset constituent (which is a han-
ngclear head) and the governed position which is
filled with the charmless segment s°, is as;aciated to

the rimal position. The s ifi
_Tin . yllabification of
[tristi] 'sad' is given in (2). e fame
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In this paper we are conce

rned with the
syllabification of segmental sequences which present
a velar stop followed by a back glide, i.e. kw and gqw
Therefore, in the following pages we will discuss how

such sequences may potentially be in :
the GP framework. § terpreted within

Velar stops are usually ne i
gatively charmed segments.®
According to the theory negatively charmed segments

must occupy a non-nuclear head Lt
Sorpma position, i.e. an

The glide w represents the case in which the neutrall

charmed element U° occupies a position other than g
nuclear head. As we have mentioned above, charmless or
neutrally charmed segments may occur either in a
nuclear head position or in a position which is not a
nuclear head. If the element U° occupies a nuclear head
position it is phonetically manifested as a lax high
vowel, i.e. [(i], whereas if the element U® occupies a
pPosition other than a nuclear head it is phonetically
manifested as a glide, i.e. [w].’ In (3) we present

the potential
sequences. '’ interpretations for velar stop-glide

(3) a. b.
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The representations in (3) illustr

glide-vowel sequences. The velar stéﬂf!u;fiﬁrm:fuﬁe
@ither of the negatively charmed segments k” or g, is
associated to a non-nuclear head position, i.eJr an
nn§at._Tha element U° is syllabified in a puaikian
which is not a nuclear head, so that it is realized
as a back glide. The nuclear head positions in (3) are
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filled with any vowel, which yields all
representations in (3) to be manifested as a velar
stop-glide-vowel sequence, i.e. [kwV] or [gwV]. Let us
consider each structure in (3) in more detail.

(3a) illustrates an onset position filled with a velar
stop immediately followed by a nuclear position filled
with a light diphthong. A light diphthong consists of
two segments associated to a single skeletal position.
The well-formedness of a light diphthong requires the
left member of the segmental sequence to be a simplex
charmless element, i.e. either U, 1° or v, whereas
the right member of the segmental sequence may be
either a complex charmless segment or a positively
charmed segment.'' In a light diphthong the rightmost
member of the segmental sequence, which in (3a) is the
vowel V, is the nuclear head. The left member of the
segmental sequence in a light diphthong, which in (3a)
is the element U°, does not have the properties of a
nuclear head.' Given that in (3a) the element U”
occupies a position other than a nuclear head it 1is
manifested as a glide.

(3b) illustrates a branching onset immediately
followed by a nuclear position which may be filled
with any vowel. The velar stop occupies the branching
onset head position and the element U" occurs in the
governed position. Given that the element U occupies
the governed position in a branching onset, which is
not a nuclear head position, it is realized as a
glide.

(3c) illustrates an onset position filled with a
complex consonant immediately followed by a nuclear
position that may be filled with any vowel. In the
representation of a complex consonant the element U’
together with the velar consonant are both associated
to a single onset position. Given that the element U
gccurs in the representation of a complex consonant,
i.e. a position which is not a nuclear head, it is
phonetically manifested as a glide.

In the following pages we will discuss which of the
structures in (3) corresponds to the representation of
velar stop-glide sequences in BP.

1.1. The phonological interpretation of velar stop-
glide sequences - evidence from Brazilian Portugquese

Velar stop-glide sequences in BP may or may not
present alternative pronunciations where the glide is
realized as a high back vowel. Consider forms in (4):
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(4) a. [kwaAii] * [kudAd] 'curd'

b. [agwada] ~ [aguadi] ‘'watered'
o3 [ kwadrii] *#[kuadria] ‘'picture'
d. [gwahda] x[gudhda] ‘'guard'

(4a,b) illustrate forms where a velar stop-glide-vowel
sequence may alternate with a velar stop-vowel-vowel
sequence (cf. forms on the right).'' That is, the
segmental material flanked between the velar stop and
the vowel may be either a glide or a high vowel.

In (4c,d) a velar stop-glide-vowel sequence must be
pronounced, i.e. in these forms the glide may not
alternate with its corresponding high vowel.

In the next pages we will initially address how forms
in (4a,b), i.e. where either a glide or a high vowel
may be manifested, are phonologically analysed. Later
we will address the phonological interpretation of

forms such as in (4c,d), i.e. where a glide must
occur.

We propose that forms where a glide alternates with
its corresponding high vowel, e.q. [kwald] ~ [kuaAid]
‘curd' (c.f. (4a)), are derived from a sequence of
nuclear positions where the leftmost nuclear position
is filled with a high vowel (c.f. SILVA (1992)). 1In
(35) we illustrate the derivation of the forms [kwaAd]
~ [kuafd] 'curd' (cf. (4a)):"

(5) a. [kwaid]
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(5a) illustrates the derivation of the form [kwa/a],
in which a glide is flanked between the velar stop and
the vowel. We assume that forms presenting a glide-
vowel sequence - which may also be manifested as a
sequence of vowels - are derived by the establishment
of an interconstituent governing relation between
nuclei. That is, a governing relation which holds
between a sequence of strictly adjacent nuclear
positions, where the rightmost one has the property of
governing the nuclear position to its left.

Recall that in order for a governing relation to hold
between two adjacent positions the head must have the
adequate charm value to govern its complement. Let us
briefly summarize the governing properties of nuclear
segments.’' Nuclear segments may be either positively
charmed or charmless. A nuclear position filled with
a positively charmed segment has the property of
governing another nuclear position filled with a
charmless segment. A charmless segment may govern
another charmless segment if it has a complexity
greater than its governee. Positively charmed segments
cannot be governed.

Notice that in (5a) the rightmost nucleus, which is
filled with the positively charmed element A", has the
property of governing the nuclear position to its
left, which is filled with the simplex charmless
element U°. Given that in (5a) government coperates from
right-to-left we have an instance of interconstituent
government.

We claim that the establishment of an interconstituent
governing relation between nuclei yields to the loss
of the governed nuclear position, which im (5a) is
filled with the simplex charmless element U'. The
element U’ which was associated to the governed nuclear
position (i.e. the nuclear position we claim 1is
deleted by the establishment of an interconstituent
governing domain) is then incorporated to its governor
nucleus, forming a light diphthong. Given that the
element U° occupies a position which is not a nuclear
head it is realized as a glide, i.e. [w]. A glide-
vowel sequence is manifested.

(5b) illustrates the derivation of the form [kua/fG],
in which a high vowel is flanked between the velar
stop and another vowel. We assume that forms which
present a sequence of a high vowel followed by another
vowel - where the high vowel may also be realized as
a glide - are derived by preventing the loss of a
nuclear head position. We claim that in order to
prevent the loss of a nuclear position, which takes
place under the establishment of an interconstituent
governing relation between nuclei (c.f. (5a)), the
nuclear position filled with the simplex charmless
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The first argument against a structure like (

associated to a nuclear position filled with
diphthong, comes from

6), where
lexically
a light
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
nature of the vowel in the vowel-glide sequences which
correspond to light diphthongs (cf. KAYE (1989e)).

the glide represents the element U”

1f we consider French, which is a language that has
lexical light diphthongs, we observe that there are
restrictions with respect to which vowels can occur in
the glide-vowel sequence. That 1is, the vowel which
follows the back glide which is syllabified in the
representation of a light diphthong in French can only
be a, & or & as in [wat] 'wad of cotton', [lwé&] 'far’
and [lwd] 'we rent'.'® Thus, in vowel-glide sequences
which correspond to the structure of a light diphthong
there will be restrictions with respect to the vowel.

1f in forms such as [gwahda] 'guard' the glide-vowel
sequence represents a light diphthong - as proposed in
(6) - then we expect that there will be constraints
concerning which vowels can follow the glide. Consider

(7).

(T} & [gwahda] 'guard’
b. [kagweta] 'stool-pigeon’
c. [sekwfla] 'sequel’
d. [ligwisa] 'sausage’
e. [akwdzi] 'aqueous'’
f. [kwﬁta] 'quota’

Forms in (7) show that the glide in velar stop-glide-
vowel sequences can be followed by any vowel from
BP.'" Thus, the lack of constraints concerning the
vowel in the glide-vowel sequence - namely any vowel
can follow the glide - provides us with evidence that
the representation of glide-vowel sequences in BP,
where the glide represents the element U’ lexically
associated to a position other than a nuclear head.
does not correspond to the structure of a light
diphthong. This is because if the glide-vowel segquence
corresponded to the structure of a light diphthong,
there should be constraints with respect to which
vowels can follow the glide, which is not the case.

More evidence that, in forms where the back glide
corresponds to the element U” lexically associated to
a position other than a nuclear head, the glide does
not represent the element U syllabified in the
representation of a light diphthong - as proposed 1n
(6) - comes from the fact that glide-vowel sequences
in BP cannot be preceded by branching onsets, e.g.
x[grwahda].’® Recall that in a light diphthong both
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consonant must precede the glide.

Branching onsets may present either stops or non-
sibilant fricatives in the governing position, e.g.
[plani] 'plan' or [livrd] 'book'. Therefore, if we
assume that velar stop-glide sequences correspond to
the structure of a branching onset, we have to explain
why the glide must be preceded by a velar stop and not
by any other stop or non-sibilant fricative, i.e. we
have to explain why sequences such as *[pwa] or *[vwa]
do not occur. In order to account for the fact that
back glides must be preceded by velar stops we would
have to impose an ad hoc constraint to branching
onsets which correspond to velar stop-glide sequences.
This constraint would reguire only wvelar stop
consonants to occupy the branching onset head position
when the element U” occupies the governed position in
the branching onset.

Although the branching onset hypothesis leads us to
impose an ad hoc constraint which restricts only velar
stop consonants to occupy the governing position of
branching onsets, it allows us to account for the lack
of forms where branching onsets precede back glides
(which represent the element U" lexically associated to
a position other than a nuclear head) i.e.
*[grwada].’’ Constituents are maximally binary, i.e.
branching constituents are at most associated to two
skeletal positions. Thus, if in a form like [gwahda]
‘guard' 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 binary, we expect not to
find forms where the back glide is preceded by a
branching onset, and that is exactly the case.

Therefore, if we assume that the back glide represents
the element U" syllabified in the governed position of
a branching onset we can give a reasonable explanation
for the lack of forms where a branching onset precedes
the glide, i.e. x[grwada]. On the other hand, as we
have mentioned above, this proposal would lead us to
impose an ad hoc constraint which requires only velar
stops to occupy the governing onset position when the
element U" occurs in the governed position of a
branching onset.

However, there is a way by which we can confirm
whether velar stop-glide sequences correspond to the
structure of a branching onset. This is by comparing
the phonological behaviour of velar stop-glide
Sequences to the phonological behaviour of obstruent-
liquid sequences, which do correspond to the structure
of branching onsets.
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In the following pages we will consider a phonological
pruﬁess which involves obstruent-liquid seguences in
BP. Therefore, if back glides represent the element
U® syllabified in the governed position of a branching
onset, we expact forms which present velar stop-glide
sequences to behave like any branching onset in BP. In
(9) we illustrate forms which present obstruent-liquid
sequences followed by a primary stressed vowel.

(9) a. [pratid] 'plate’
b. [frévi] 'frevo(dance)’
c. (brévi] 'brief"’
d. [krimi] 'crime'
e. [grasi] "thick'
f. [trﬁka] 'change'
g. [blaza] 'blouse’

Forms in (9) show that obstruent-liquid sequences can
be follnugd by any primary stressed vowel from BP. In
(10) we illustrate forms where the obstruent-liquid
sequence occurs followed by a nuclear position which
does not bear primary stress.

(10) a. [ezéplii] 'example’
b. [Ootrd] 'other'
. [séepri] 'always'’
d. [livrd] ' book '
e. [flamégii] 'Flamengo'
f. [braziléri] 'brazilian'
g. [kdprimidd] 'tablet'
h. [kdplikadd] 'complicated’

Forms in (10a-d) illustrate the case in which the
obstruent-liquid sequence occurs in a position that
Folluws the primary stressed vowel. Forms in (10e-h)
illustate the cases in which the obstruent-liquid
sequence occurs in a position that precedes the
pr1mary_strassed vowel. In all forms illustrated in
(10), 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 singlé

consonant, i.e. only the onset head is realized. This
process is illustrated in (11):*

(11) a. [ezépli) - [ezépi]
< I8 [livrid] = [livid]
c. [brazilérii] = [bazilérid]
d. [képlikadi] - [kBpikadd]

Forms in the left column in (11) illustrate the case
where a sequence of obstruent-liquid is pronounced,
and forms in the rightmost column illustrate the cases
where only the obstruent is phonetically manifested.
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The process illustrated in (1l1), where an obstruent-
liguid sequence alternates with an ocbstruent, takes
place only if the vowel which follows the obstruent-
liquid sequence does not Dbear primary stress.
Therefore, in the cases where the obstruent-ligquid
sequences are followed by a primary stressed vowel,
e.g. [pratd] 'plate' (c.f. (9))., an obstruent-liquid
sequence must be phonetically manifested, i@,
«[patu].

As we have just seen, a branching onset, i.e. an
obstruent-ligquid sequence, alternates with a non-
branching onset, i.e. an obstruent, if the vowel which
follows the branching onset does not bear primary
stress. Thus, if in forms which present a velar stop-
glide sequence, e.g. [gwahda] ‘'guard', the glide
represents the element U° syllabified in the governed
position of a branching onset - as illustrated in (8)
- we expect the velar stop-glide sequence to alternate
with a velar stop if the vowel which follows the velar
stop-glide sequence does not bear primary stress.
Consider forms in (12).

(12) a.[gwahdanapu] = [gahdanapi] 'serviette'
b.[akwaréla] x[akar€la) 'water colour'
c.[ligwa] x[liga] 'language’
d.[inikwa] *[inika] 'iniguitous'

Forms in (12) illustrate velar stop-glide sequences
followed by a nuclear position which does not bear
primary stress. In (l2a,b) the velar stop-glide
sequence is followed by a nuclear position that
precedes primary stress and in (l2c,d) the velar stop-
glide sequence is followed by a nuclear position that
follows primary stress.

I1f velar stop-glide sequences corresponded to the
structure of a branching onset - as proposed in (8) -
we expected the cluster velar stop-glide to alternate
with a single velar stop when it is followed by a
vowel that does not bear primary stress. However, this
is not the case, as illustrated in forms in the right-
hand column in (12).

Thus, the fact that the velar stop-glide sequences in
(12) do not alternate with a wvelar stop, gives us
avidence that the phonological representation of velar
stop-glide sequences does not correspond to the
structure of a branching onset.

Further evidence that velar stop-glide segqguences do
not correspond to the structure of a branching onset -

as proposed in (8) - comes from the distribution of
postonic velar stop-glide sequences in antepenultimate
stressed forms. That is, whereas obstruent-liquid
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Séquences - which do correspond to the structure of a
branching onset - can occupy the final onset position
in antepenultimate stressed forms, e.q. [kitdpla]
'quintuple', velar stop-glide sequences cannot, i.e.
*[kitdkwa]. If velar stop-glide sequences corresponded
to the structure of a branching onset we would expect
to find forms where velar stop-glide sequences occur
in the final onset position of antepenultimate
stressed forms, which is not the case.’®

As we have seen the proposal that velar stop-glide
sequences correspond to the structure of branching
onsets cannot be sustained. Therefore, the branching
onset hypothesis - proposed in (8) - is excluded.

Let us consider the remaining possibility for the
syllabification of velar stop-glide sequences which
was given in (3c). That is, the structure of a complex
consonant where the segmental material corresponding
to the velar stop and the glide occupy a single onset
position. In (13) we illustrate the syllabification of

the form [gwahda] according to the complex consonant
hypothesis:

(13) O
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Assuming the complex consonant hypothesis we may
account for the fact that the consonant which precedes
the glide must be a wvelar stop. This is because
complex consonants present restrictions with respect
to the segmental materiils which may occupy their
skeletal positions. However, the representation of
complex consonants has still to be better understood.
The nature of headship in complex consonants (if there
is any head) is not yet clear. The fact that a complex
consonant cannot be the head of a branching onset
S§till deserves further consideration. In the following
Pages we will consider in more detail the consequences
of assuming the complex consonant hypothesis with the
aim of throwing some light on the discussion of the
representation of complex consonants.

Most of the forms which Present velar stop-glide
sequences which we have considered in the preceding
Pages illustrate instances where the glide corresponds
to the element U° lexically associated to a position
other than a nuclear head. In these Cases the glide
cannot alternate with its corresponding high vowel.
However, in (4a,b) we gave some forms where the glide
may alternate with its corresponding high vowel, e.g.
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[kwald] =~ [kuaiAG] 'curd' (c.f. (4a)). In these lattef
cases whether a glide-vowel sequence or a vuwel—vqwe

sequence occurs depends on the gnvernlqg_relatln?s
established between adjacent nuclear positions (c.f.

(3))-

It is important tc mention that _the gl1§e-vgye;
alternation process takes place_oply if the gll#g{_xg_
vowel occurs in pretonic position, E.g.l[kwaai]b
(kudAl] 'curd'. In postonic pas}tlnp a glide mﬁf L i
phonetically manifested, e.g. [I _genwa] , o
x[igénua] 'ingenuous'. Therefore, in pusth1;-9051_ o
a glide must occur regardless of yhgther it is derlvit
from a sequence of nuclear positions or yhether
represents the element U lexically associated to a
position other than a nuclear head.

Notice that the phonological interpretation Ef
postonic velar stop-glide sequences appears tq}h_:
ambiguous when they occur in pustnqlc position. i
is because postonic velar stop-glide sequanceslmgy
potentially represent either tpe case wherg the gli 2
represents the element U lexically assuc1atg% to
position other than a nuclear head or Fhe gl} e :;y
represent the element U EyllabLFIEd_ in 3
representation of a light diphthong ghlch is derl?ﬁ
by the establishment of an intarccnstxtugnt gnv%rnx g
relation between nuclei. Consider forms in (14):

(14) a. [inikwa] 'iniquitu?s'
b [ligwa] 'language
c. [inOkwa] 'innocuous'’
d [agwal] 'water’

All forms in (14) present postonic ?elar stop-gl1§e
sequences. Thus, we have to determine wEmthe_r Ele
postonic glide corresponds to the element U lex1ﬁa dy
associated to a position other than a nuclear aan;
i.e. within the structure of a complex consonant, .
whether the glide 1is derived from a sequence :s
nuclear positions, in which case the glide raprasa? .
the element U" syllabified within the Ftyupture o 2
light diphthong. These two possibilities a
illustrated in (15):

4 0 R
(15) a. ? ? b [ :
;N N
i} P
I ] N -
X X
Fp 3 M
k- U v KU Vv

In order to determine how the pack glide 1is
interpreted in postonic velar stop-glide sequences w?
have to consider derived forms where the velar stop
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glide sequence occurs in pretonic position.

Recall that in cases where a pretonic glide is derived
from a sequence of nuclear positions it alternates
with its corresponding high vowel, e.g. [kwaid]

[kuagﬁ] 'curd'(¢c.f (5)). 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. [gwahda] but =[guahda] 'guard'.
Consider forms in (16):

(16)
a.[i?ik?idédil *[inikuidadi] 'iniquity'
b.[ligwistika] *[liguistika] 'linguistics'

c.{inukwidadi] " [inokuidadi] 'innocuousness'
d.[agwadi] ~ [aguadi] 'watered'

(16) illustrates derived forms of the nouns listed in
(14). Forms (16a,b) show that the pretonic glide
cannot alternate with its corresponding high vowel.
Furgs in (léc,d) show that either a pretonic glide or
a high vowel may be phonetically manifested.

The dgrivad forms illustrated in (16) lead us to
determine the correct phonological interpretation of
the glide in forms which present postonic velar stop-
glide sequences - as illustrated in (14). That is, in
forms such as (14a,b), i.e. [inikwa] and [ligwa], the
glide corresponds to the element U° syllabified in the
represeqtatian of a complex consonant. That is why in
the derived forms [inikwidadi) and [ligwistika] (c.f

éé:gég]] Eye prﬁtcﬁic glide cannot alternate with ité

ponding i vowel, i.e. inikui 1
i pera g el i.e x[inikuidadi] and

On the other hand, in forms such as (l4c.,d i
[inBkwa] and [agwa], the glide curres{pnnd:s ]En tha
e!ementlf syllabified in the representation of a light
diphthong, i.e. the glide is derived from a sequence
af nuc%ear positions. This is why in the derived forms
[inokwidadi] ~ [inokuidadi] and [agwadd] ~ [aguadi]
(c.f. (16c,d)) the pretonic glide alternates with its
corresponding high vowel.

We have just seen that in postonic velar stop-gli
sequences the glide may be interpreted as eitﬁég ;EE
element U° syllabified in the representation of a
complex consonant, in which case it represents the
element U° lexically associated to a position other
than a nuclear head, or the glide may be interpreted
as Fhe elgmantlf syllabified in the representation of
a llghF diphthong, in which case it is derived by the
establishment of an interconstituent governing
relation between nuclei (c.f. (5)).
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In the following pages we will consider the
distribution of velar stop-glide sequences 1in relation
to the primary stressed vowel. We will see that the
occurrence of postonic velar stop-glide sequences
where the glide represents the element U* syllabified
in the representation of a light diphthong, and the
occurrence of wvelar stop-glide sequences where the
glide represents the element U° syllabified in the
representation of a complex consonant, are potentially
distinct in relation to the primary stressed vowel .

Primary stress in BP may be either final, e.g. [kaki]
'cagqui (fruit)', penultimate, e.9. [kaza] 'house' or
antepenultimate, e.g. [silabal] 'syllable'.” Notice
that in the cases where a postonic glide is derived
from a sequence of adjacent nuclear positions, primary
stress must fall on the nuclear position which
immediately precedes the glide, 1i.e. [inOkwa] but
#[inOkwa] 'innocuous'. This 1is because the nuclear
position which immediately precedes the glide is the
third-to-last nuclear position which corresponds to
the antepenultimate stress pattern. Stress cannot fall
on the second-to-last nuclear position that precedes
the glide, 1i.e. * [ inOkwal], because in this case
primary stress would be assigned to the fourth-to-last
nuclear position, which is not possible in BP.

Notice , however, that in the cases where the glide
represents the element U° syllabified in the structure
of a complex consonant, we expect to find forms which
present postonic glides where primary stress falls on
the second-to-last nuclear position which precedes the
glide, e.g. [inikwa] should be a possible form. This
is because if the glide corresponds to the element U°
syllabified in the structure of a complex consonant it
occupies an onset position. Thus, in a form such as
[inikwa] stress would fall on the third-to-last
nuclear position corresponding to the antepenultimate
stress pattern. However, forms such as #[inikwa], i.e.
where primary stress falls on the second-to-last
nuclear position which precedes the glide, have not
been reported in BP.

We have just seen that to assume the complex consonant
hypothesis leads us to predict that we should find
forms where primary stress falls on the second-to-last
nuclear position which precedes the glide. However,
such forms, e.g. =*[inikwa], do not occur in BP. The
lack of such forms may be assumed as a gap in the
system, or it may be related to some constraint
imposed on postonic constituents. Although some more
research has to be done on this issue we believe that
the lack of postonic velar stop-glide sequences is
accounted for by phonological constraints. Below we
will point out some constraints imposed on postonic
constituents in BP in an attempt to explain why we do
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not find forms which present velar stop-glide
sequences where primary stress falls on the second-to-
last nuclear position which precedes the glide, i.e.
#[inikwa].

Penultimate postonic constituents in BP may be any
other than branching nuclei, i.e. forms presenting
pPostonic heavy diphthongs, e.g. =#*[pataw], do not
occur.” Antepenultimate postonic constituents are
grouped in two sets. In the first set only the
antepenultimate stressed nucleus may not be branching,
i.e. #[pawmaka].”™ In the second set postonic nuclei
may not be branching, i.e. *[pamawka] or #*[pamakaw],
neither can postonic rimes, i.e. *[pamaska]. Regarding
postonic onsets, the second one cannot be filled with
palatal consonants, i.e. [%,%,4,i], or with the
segment [h], e.g. =[pamafa] and =[pamaha] are not
possible forms in BP."

The representation of palatal consonants is not fully
understood yet. However, there is evidence for
assuming that the palatal lateral [{] and the palatal
nasal [fi] in BP behave as a complex consonant.
Notice that, interestingly, the palatal lateral and
the palatal nasal are not allowed to occur in the
final onset position of antepenultimate stressed
forms, i.e. *[mani/fa] and *[kamind). This is exactly
the environment where velar stop-glide sequences -
which we propose have the structure of a complex
consonant - are not allowed to occur either. Thus, we
may assume that the same constraint which excludes
palatal laterals and palatal nasals from occupying the
second postonic onset position in antepenultimate
stressed forms, i.e. *[manifa] or *[kamiAG], rules out
antepenultimate stressed forms which present postonic
velar stop-glide sequences, i.e. #[inikwa].

Further research has still to be done on determining
the internal representation of complex consonants. The
nature of headship in complex consonants (if there is
any head) is not clear yet. The fact that a complex
consonant cannot be the head of a branching onset,
i.e. =*[gwrada], deserves further consideration. The
reason why constraints are imposed on the final onset
in antepenultimate stressed forms - which may not be
filled with complex consonants - has yet to be found.
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1.2. Conclusion

In this paper we have shown that velar stop=-glide
sequences, where the glide represents the element U
lexically associated to a position other than a
nuclear head, are better understood as corresponding
to the structure of a complex consonant. However,
further research is needed for the full understanding
of the internal representation of complex consonants
as well as for the understanding of the constraints
imposed on onsets which are filled with complex
consonants. We hope that the data and analysis
presented in this paper will be useful for future

research on this issue.

NOTES

1. The analysis presented in this paper is part of the
research done for my PhD dissertation, "Nuclear
Phenomena in Brazilian Portuguese" (c.£. SILVA
(1992)). I would like to thank Dr. Charette for the
useful comments made on an earlier version of this

article.

2. 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, J.,
LOWENSTAMM, A & VERGNAUD, J.=-R. (1985,1990),
CHARETTE, M. (1988, 1991) and KAYE, J. (ed.) (1990).

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).

4. 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 (1989%e)).

5. The superscripts on the segments given in (1)
correspond to their charm value. The role of charm in
phonological representations will be addressed

shortly.

6. See KLV (1990) for the demonstration of the "Binary
Theorem”.

7. Later research has shown that the governing
property of a non-nuclear segment involves not only
its charm value but also its complexity (cf. KLV
(1990)). A governing relation still holds between two
charmless non-nuclear positions where the charmless
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governing position has a complexity greater than its
governee. For details on the charm wvalue and
complexity of segments occurring in non-nuclear head
positions see HARRIS (1990), YOSHIDA (1991).

8. There are cases in which velar stops correspond to
neutrally charmed segments. For example in a form such
as [dOktar] 'doctor' in English the velar stop is a
charmless segment which occupies the rimal position.
The rimal position which is filled with the neutrally
charmed velar stop is governed by the following onset
position which is filled with negatively charmed
segment t°.

9. The same behaviour is attested for the element I°
which may be realized either as a lax high vowel, i.e.
[], or as a palatal glide, i.e. [j].

10. For convenience of discussing the representations
illustrated in (3) we have used the symbol k to
represent either of the velar stops. The symbol V
stands for any vowel.

11. Light diphthongs correspond to what has been
called rising diphthongs. For a detailed discussion on
light diphthongs and for details on the internal
representation of the segments which may occupy light
diphthong positions see KAYE (1985, 1990b), CHARETTE
(1988), SILVA (1992).

12. Although two segments occupy a nuclear position in
the representation of a light diphthong, only the
rightmost member of the segmental sequence has the
properties of a nuclear head. For example, stress must
be assigned to nuclear heads. Considering 1light
diphthongs, it is the rightmost segment which will
bear stress. Therefore, in a light diphthong the
rightmost member of the segmental segquence is the
nuclear head and the leftmost one occurs in a position
which is not a nuclear head.

13. In forms where a glide alternates with its
corresponding high vowel the consonant which precedes
the glide-vowel or the vowel-vowel sequence may be not
only velar stops - as illustrated in (4a,b) - but any
consonant of BP.

14. The phonological expressions which appear below
the segments associated to the nuclear positions in
(5) correspond to the internal representation of those
segments.

15. For details on this issue see KLV (1985), HARRIS
(1990), YOSHIDA (1991) and SILVA (1992).
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16. For lack of space we refrain from discussing the
arguments which support our claim that the ATR element
is incorporated into the internal representation of
the simplex charmless segment G. Details of this
issue, which involves the distribution of BP vowels 1in
relation to the primary stressed position, are given
in SILVA (1992).

17. In postonic position glide-vowel sequences must
occur regardless of whether the glide corresponds to
the element U° lexically associated to a position other
than a nuclear head (in which case a glide must occur
following a velar stop), e.g. [ligwa] 'language', or
whether the glide is derived from a sequence of
nuclear positions (c.f. (5a)). In the latter case the
consonant which precedes the glide may be other than
a velar stop, e.g. [t&nwi] 'tenuous'. We will address
forms which present postonic glide-vowel sequences
later in this paper.

18. Light diphtongs in French which are manifested as
palatal glide-vowel sequences may present other vowels
than a,&,0 in the vowel position, e.g. [jOd] ' (iode)
‘iodine'. For details on light diphthongs in French
see KAYE & LOWENSTAMM (1984), KAYE (19839b) and
CHARETTE (1988).

19. In (7) the vowel which follows the glide bears
primary stress. In primarily stressed positions the
following vowels occur in BP: [a,e,€,i,0,0,u]. The
only constraint in forms in (7) is that the glide
cannot be followed by the vowel u, i.e. =x[kwu].

20. We stress that only glide-vowel sequences where
the glide corresponds to the element U° lexically
associated to a position other than a nuclear head may
not be preceded by branching onsets. However, glide-
vowel sequences which are derived from a sequence of
nuclear positions, where the glide may alternate with
its corresponding high vowel (c.f. (5)), may be
preceded by branching onsets, e.g. [mé&strwada] ~
[m&struada] 'menstruating’.

21. If we consider French, which is a language that
has lexical light diphthongs, we notice that a glide-
vowel sequence can be preceded by a branching onset,
e.g. [trwa] 'three'. The representation of the form

[trwa] is given below: 0 R
| \ N
: % i
x X ox
ke
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22. As we mentioned before, forms in which the back
glide is derived from a sequence of nuclear positions
may be preceded by branching onsets, e.g. [méstrwada]
'mestruating’'. In this case there is an alternative
pronunciation where a sequence of vowels is realized,
e.g. [méstruada].

23. For more details of this process see SILVA
(1989b)).

24, The examples in (ll1) represent a sample of the
forms given in (10). All forms in (10) may undergo the
process illustrated in (11).

25. The reason why velar stop-glide segquences cannot
occupy the final onset position in antepenultimate
stressed forms is addressed later in this paper.

26. In a few forms, which have still to be better
understood, primary stress may fall on the fourth-to-
last nuclear position, e.g. [hitimika] 'rythmic'. All
forms which are stressed on the fourth-to-last
syllable are derived forms which present the suffix -
ik.

27. A few forms resent postonic nasal heavy
diphthongs, e.q. [Ohfaw] 'orphan'. These forms
comprise a small set, and involve a process of vowel
nasalization (where the nasal consonant does not
surface) which deserves further analysis.

28. There are a few forms, e.g. [nawtikid] 'mautical',
which present antepenultimate branching nuclei.
However, these forms are treated as exceptional. That
is, they belong to a small set of forms which present
the suffix -ik where primary stress may exceptionally
fall on the fourth-to-la:t nucleus.

29. The segment [h] corresponds to the so-called
'strong R' which has specific phonological behaviour.
For details of the distribution and analysis of the
'st;gng R' see SHAW (1986), LOPEZ (1979) and OLIVEIRA
(1983).

30. For arguments on this proposal see SILVA (1990).
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