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1. Introduction

According to Maddieson's (1984) cross-linguistic survey of sounds, it is
estimated that the palatal glide [y] occurs in about 81% of languages and the
labio-velar glide [w], in about 76%. Despite their high rate of occurrence,
the phonological representation of glides remains controversial. Lack of
consensus concerning their characterization is in large part due to the
ambiguous nature of the glides themselves; in some languages they interact
more closely with consonants, and in others with vowels, and in still others,
they interact with both consonants and vowels.

For example, glides and vowels pattern as a natural class in the process
of coronalization, whereby a velar consonant is realized as postalveolar
before front vowels or the palatal glide, as in Acadian French, e.g. /Eky etiid/
[ECetiid] 'anxiety’, /kif [Ei] 'who' (Hume 1994, Lucci 1972). The affinity
between vowels and glides is also evidenced by vowel/glide alternations
found in numerous languages. In Sanskrit, for example, shown in (1), the
high front vocoid is realized as the vowel [i] in nuclear position and as the
palatal glide [y] in non-nuclear position (J. Jasanoff, p.c.).

(1) fi + mas/ [imas] ‘go, Ist pers. pl.’
/i + tha/ [itha] ‘go, 2nd pers. pl.'
/i + antif [yanti] ‘go, 3rd pers. pl.'

The patterning of glides and vowels receives a straightforward account
given the widely held view that the palatal glide and front vowel, for
example, are identical in terms of feature composition, differing only in
syllable position; a vowel is a syllable nucleus, whereas a glide never is
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{e.g. Sievers 1881, Pike 1943, Clements & Keyser 1983, Kaye &
Lowenstamm 1984, Levin 1985),

The interaction of glides and consonants is also widely attested. One example
comes from consonant lenition in the Australian language Djapu where /p/ and /k/
become the labio-velar glide [w], and the dental stop becomes the palatal glide [y]
when preceded by vowels and liquids (Morphy 1983), shown in (2) with the dative
suffix ku and the ergative suffix fir. Lenition does not apply in pronouns and
demonstratives, so a stop can appear after a vowel, as in the first two forms. The
underlying stop value of the suffix occurs when preceded by an obstruent stop or
nasal, while when preceded by a vowel or liquid, the glide surfaces,

{(2) diya-ku *this’ nara-k ‘1sg
buurut-ku  ‘mosquito’ waayin-gu ‘animal’
bumbaru-w  ‘rock’ £aa-nara-w ‘give'
gaymil-wu  ‘Ngaymil clan’  baqukangup-wu-n¥  “fruit type’
balkurk-fu ~ ‘rain’ guun-du ‘hand’
manutYi-y  ‘eye’ garapa-y ‘spear’
miil-yu ‘eye’ naanar-yu ‘tongue’
gaajumay-u ‘pelican’ (gaalumay ‘pelican nom.”)

Following Hume & Odden (1994), lenition is treated as a change in the value of
[continuant]. The affinity between consonants and glides in this case is expressed
through shared place features: the palatal glide and dental stop are both
[coronal],while [w] shares labiality with [p] and dorsality with [k]. What unifies
consonants and glides to the exclusion of vowels relates to syllable position: vowels
are syllable peaks, while glides and consonants are not.

Glides may also pattern with both vowels and consonants within a
single language. In Korean, for example, there is a dissimilatory constraint
involving the palatal glide, front vowels and coronal consonants: the palatal
glide does not cooccur in a syllable containing a front vowel or a coronal
obstruent. Thus, the coronal consonants /t ' th ¢ ¢’ ch s 5"/ and front vowels
fie gf are excluded in syllables of the type /CyV/. As Clements (1990}
shows, the patterning of these three classes of segments follows from the
assumption that a common place feature is involved, in this case [coronal].

Although numerous additional examples could be cited, these suffice to
illustrate the multi-faceted nature of glides. In each of these examples, we
have drawn on either common place features or syllable position to account
for the patterning of glides with other segments. However, as shown in this
paper, these distinctions are not sufficient. Phonological theory must also
recognize two distinct structural representations for a given glide: one which
corresponds to the representation of vowels, as in (3a), and one which
corresponds to that of consonants, as in (3b).



(3)
(a) Root (b) Root

C~piacc C-place
Vocalic
V-place
Aperture
[coronal] [coronal]
[-open]
{[-anterior]) [-anterior]

As will be discussed in greater detail below, (3a) corresponds to the
representation assumed in, for example, Clements (1990), and Clements &
Hume (1994). In this case, the palatal glide is the non-syllabic counterpart
of the vowel [i]: both the feature content and internal structure of the glide
corresponds to that of the high front vowel. Based on evidence from the
asymmetrical behavior of glides in vowel harmony, the representation in
(3b) is also motivated, characterizing what we might classify as a
consonantal glide. In this instance, the internal structure parallels very
closely that of [Z], as will be seen below.

Motivating the two representations of glides is the first objective of this
paper. The second objective concerns the implications of these
representations for the status of the feature [consonantal] in distinctive
feature theory. As will be shown, the property of consonantality vs.
nonconsonantality is encoded in the structural representation of segments.
As a result, the feature [consonantal] is superfluous and, following Hume &
Odden (1994), can be eliminated from feature theory.

The organization of this paper is as follows. In section 2, relevant
theoretical assumptions are outlined. Sections 3 and 4 focus on the
asymmetrical behaviour of glides in vowel harmony processes across
languages: the problem and its solution. Asymmetries within individual
languages are presented in section 5. In the final section, I discuss the
implications of the proposed solution for the feature [consonantal].

2  Theoretical Background

It is widely acknowledged that speech sounds are comprised of
hierarchically organized sets of features. The model of feature organization
which serves as the basis for the analyses in this paper draws on an
approach emanating from work by Clements (1989, 1990), Clements &
Hume (1994), Herzallah (1990), and Hume (1990, 1994). This model is
based on the observation that any segment produced in the oral tract, be it a
consonant, glide or vowel, has a characteristic constriction, defined by two



main parameters, constriction degree and constriction location. As
exemplified by [Z] in (4), “degree” in consonants is represented by the
feature [continuant] and “location” by the C (consonant}-place node.
Vocoids have a similar structure. As the representations of [i/y] illustrates,
the constriction of a vocoid is characterized by a vocalic node, which
branches into an aperture node, representing degree, and a V{vocalic)-place
node, representing location. The aperture node dominates the features of
vowel height, and the V-place node dominates the same features as the C-
place node: [labial], characterizing sounds involving a constriction made
with the lower lip; [coronal], characterizing sounds involving a constriction
formed by the front of the tongue; and [dorsal], characterizing sounds
involving a constriction formed by the back of the tongue.

(4) z iy
Root Root
Oral Cavity Oral Fa"-’itjf
/C\-placc C-place
[+cont] |
Vocalic
Aperture ¥ -Place
[coronal] [coronal]
[-open] :
[-anterior] ([-antenior])

Finally, I assume that phonological operations are constrained by the
prohibition against crossed association lines (Goldsmith 1979), formulated
in general terms in (5).

(5) No-Crossing Constraint (NCC)(Clements & Hume 1994)
Association lines linking two elements on tier j to two elements on
tier k may not cross.

* tiecy: P Q

tierk: R 5

3. Glide Opacity

Given the representation of a glide as the non-syllabic counterpart of
the corresponding high vowel as in (4), we make the strong prediction that
in processes of complete vowel harmony, an intervening glide will be
opaque. Since total harmony involves assimilation of both vowel aperture
and place features, assimilation will occur from the level of the vocalic, the



node immediately dominating all relevant features. Given the claim that
glides also bear a vocalic node, complete assimilation will then be
prohibited across the glide by the No Crossing Constraint, as (6) illustrates.

(6) * A y v
C-place  C-place  C-place

Vocalic Vocalic
Vowel harmony in Ainu, as described in Itd (1984), confirms this

prediction. The vowel inventory and feature specifications assumed in this
paper are given in (7).

N i & a o u
coronal s =
dorsal - = e
open - - o+ - -

The process of interest affects the transitivizing verbal suffix, shown in (8),
which assimilates completely to a preceding root vowel. This is represented
in (b) were the vocalic node of the root vowel is multiply-linked to the
following suffix vowel.

(8) a. mak-a ‘to open’ tas-a ‘to cross’

ker-¢ ‘to touch’ per-¢ 'to tear’

pis-i 'to ask' nik-i 'to fold'

pop-0 ‘to boil’ tom-o 'to concentrate’
tus-u ‘to shake' yup-u ‘to tighten'

]TDUI
b. v L'}
C-place C-place
Vocalic

MNote that when a glide intervenes, as seen in (9), harmony fails to apply
regardless of the quality of the root vowel. [nstead, the suffix vowel
surfaces as [e] by default.

(%) chaw-¢ 1o solve’ taw-¢ ‘to pull with force'
hew-e 'to slant’ rew-¢ "to bend'
piw-c 'to cause to run’  chiw-e "to sting’
poy-e ‘to mix' moy-& ‘o move’

huy-e ‘to observe’ tuy-c "to cut’



This is precisely what we predict, given the representation of glides in
(4). As (10} illustrates, multiple-linking of the vocalic node of /u/, for
example, cannot occur across the vocalic node of fy/ without crossing
association lines.

{10} huy-e to observe’
*® A V C v

C—piace C—ﬁlm C-place

Vocalic VcTaIi-:

| " V-place V-place
[-open] | |
[dorsal]
[coronal]

4. Glide Transparency

While the opacity of glides is predicted given their vowel-like
representation, cases of glide transparency also occur. In such cases, the
representation of a glide as the non-syllabic counterpart of a vowel is unable
to account for the observed facts.

Consider vowel harmony in Efik, a Benue-Congo language of Nigeria.
This discussion follows the analyses presented in Parkinson (1993). The
vowel inventory and feature specifications argued for extensively by
Parkinson are given in (11).

(11} 1 & E i a u o o
coronal . = »
dorsal . = .
pharyngeal . - .
open -+ o+ -+ -+ o+

Efik contains a process of Regressive Harmony whereby non-root vowel fe/
assimilates in place features to a following root vowel, exemplified in (12)
by the subject perfix vowel /e and the negative particle fke/.

(12) Suhject prefix vowel f&f

a [2-bap] "you (sg.) build’ g [a-twd] 'you(sg.)cry’
b, [o-bom] ‘you (sg.) break’ h. [o-wit] ‘you (sg.) show'
e fo-kit) 'you (sg.) see’ i. [d-dyd] ‘'you (sg.)eat

d. [e-nék) ‘you (sg.) dance’ J- [d-yak] 'you (sg.) drop'
e [e-t] 'you (sg.) remember’

f. [a-d] ‘yvou (5g.) chew'



{12) cont. Negative particle /& e/
k [i-de-ké-de] ‘s/he is not sleeping’
. [i-kot-kd-kot] ‘s/he is not seeing’
m. [i-yibi-ké-yibi] ‘s/he is not flogging’ /yibi/2
n. [i-wap-kd-wap] ‘s'he is not tearing’
0. [i-wut-ké-wut] ‘s'he is not showing’

Regressive Harmony is formalized in (13) where the V-place node of
the root vowel spreads leftward replacing the original V-place node of the
preceding vowel fe/.

(13) Regressive Harmony
oot
Vocalic Vocalic

Apﬂ{c\ ""'-—l

V-place V-place

[+open]

[coronal] e

Of interest is the observation that glides are transparent to place harmony, as
can be seen in examples (12g)-(12j) and (12m)-{120). Unlike Ainu, in each
of these cases, harmony is unaffected by an intervening glide.

A second harmony process in Efik provides further evidence for the
transparency of glides. Similar to harmony in Ainu, this process, referred to
as Progressive Harmony, involves the complete assimilation of a vowel toa
preceding vowel, as exemplified by the negative marker /ke/ in the
examples in (14). In each form, the final suffix vowel assimilates
completely to the preceding vowel; both place and height are affected.

(14) Negative particle &k ef

In-kpakél [(-kpaGd)3 T am not dying’
In-ks-ké/ [A-k5-G5] T am not fishing'
In-to-kef [A-bd-Ga) 'l am not coming from'
fi-bi-k e/ [rfi-bui- Gid] T am not rotting'
fi-kpi-ké/ [fy-kpi-Gi] 'l am not slashing’

Progressive Harmony is formalized in (15) where the vocalic node spreads
rightward to a nonroot vowel in the same foot.

2 The root vowel /if is centralized to [i ] interconsonantally.

3 W is realized as [G], a voiced velar flap, in the same environment as Progressive
Harmony.



(15) Progressive Harmony

F
™
o o
| |  Condition:
"':F ¥ target # root vowel
C-pijce C-place
Vocalic

As in Regressive harmony, glides are transparent. Although this can
only be shown with the palatal glide, since /w/ never occurs in the relevant
position, doing so is sufficient to confirm that glides are consistently
transparent to vowel harmony in Efik. Examples with the affirmative
future marker fye/f in (16) serve to illustrate. As can be seen, in forms of the
15t person plural, for example, the vowel of the future marker totally
assimilates to the first vowel (the subject marker fif). Moreover, in 2nd and
3rd person plurals we see that the future marker has assimilated to the initial
vowel (the subject marker /ef).

(16)  Affirmative Future marker /y&/

tocome  todie to take to read to show
Isg. nyédi p-yikpd  pyd-bo  pyékdt  poyéowit
2sg. e-yédi  ayd-kpd 2-y3-bo o-yo-kat o-yd-wiit
Isg. é-yédi  d-yd-kpd S-y5-bo G-y o-kdt G-y d-wiit
Ipl. i-yidi  i-yi-kpd i-yi-ba i-yi-kdt i-yi-wiit
2pl. e-yé-di e-yé-kpi c-yé-bo e-yé-kit e-yé-wit
Ipl. é-yédi é-yé-kpi é-yé-bo é-yé-kit E-yé-wnit

Regressive as well as Progressive Harmony may apply in some forms.
As the examples in (17) illustrate (from Parkinson), Regressive Harmony
applies first; the future marker assimilates to the place features of the final
root vowel. The subject marker /e/ of 'she will show' also undergoes
Regressive Harmony and surfaces as [o]. The effects of Progressive
Harmony can be seen in the form "we will show' where the future marker
assimilates completely to the initial vowel and surfaces as [i]. Notice that in
this last form, Regressive and Progressive Harmony apply across glides,
both the labiovelar and the palatal.

(ITYUR In-ye-kpaf le-ye-witf fi-y e-wiit/
Regressive n-yi-kpd o-yd-wiit i-yd-wiil
Progressive - - i-yi-wiil

[nyéd-kpd] [oy6-wiit] [iyi-wit]

T will die’ 's/he will show' "we will show’



The analysis of glides proposed for Ainu is unable to account for the
observed transparency effects in Efik. Rather, the representation must
encode the information that the glides pattern with consonants and, as a
result, do not block vowel harmony. As Parkinson shows, by linking the
place features of [y] and [w] to the C-place node, as below, we account for
glide transparency in a principled manner.

(18) Efik glides vs. vowels
vl (w] [i] u]
C-place C-place C-place C-place

Vocalic Vocalic
V-place V-Tacc

[coronal] [coronal]
[dorsal] [dorsal]

As such, vowel harmony, shown in (19), applies across glides just as it
applies across consonants since neither are specified for vocalic features.

(19) Regressive harmony: Progressive harmony:
v ¥ v v y v
C-place C-place C-place C-place C-place C-place
pa— —— 1'-'._'.‘.'--
[cor] ICUTL -
Vocalic Vl:j:aiic WVocalic
V-place

I
[F]

Glide transparency is also observed in Khirgiz, a Turkic language
spoken primarily in Kirghistan, a south-eastern republic of the former Soviet
Union. [ follow the analysis of McDougall (1993). The vowel inventory
and feature specification of Kirghiz vowels are given in (20).

(200 i e @ & wm a uw o
coronal . . 4 .
dorsal # = = =
labial = = LI
open - o owm = =

As in other Turkic languages, in Kirghiz a vowel agrees in backness and
roundness with a preceding vowel, affecting root and nonroot vowels, as
shown in (21). Since both backness and roundness are involved, the process



is one of place harmony: the V-place node of the leftmost vowel spreads to
the vocalic node of the following vowel.

21) i ‘work” Sten ‘from the job'
et ‘meat’ etten ‘from the meat'
kil 'lake’ kolddn ‘from the lake'
iy ‘house' iiydén ‘from the house'
Juul ‘year' Jjudan ‘from the year'
asan ‘male name’ asandan ‘from Asan’
tokoy "forest’ tokoydon  ‘from the forest’
siiybis ‘doesn’t love'
kdriyiing i ‘try to read’
uykutul ‘lover of sleep’
oynop ‘play’
kaywn ‘in-law’
kwywn ‘after’
auykandan ‘worse than boils'
aytuwp koydum ‘told emphatically'
awvta 'speak’

As can be seen in (21), harmony applies across a glide. By assuming
that a glide’s place feature is immediately dominated C-place, as in Efik, we
account for glide transparency in simple terms.

5. Duality

To this point, we have seen an asymmetry in the behaviour of glides
with respect to vowel harmony processes. In Ainu, glides are opaque,
whereas in Efik and Kirghiz they are transparent. Two distinct structural
representations have been proposed to account for the differing behaviour of
glides. In the first, the place features are linked to V-place, and in the
second, to C-place. Given the proposal that phonological theory must
recognize two representations for a single glide, we make the strong
prediction that a single language may constrast a consonantal and vocalic
glide,

Support for this prediction comes from Karuk, as described by Bright
(1957) and Herman (1994). As they show, Karuk has two underlying
labial glides, one which patterns with consonants and another which patterns
with the palatal glide fy/. While the phonological patterning of the glides
differs, Bright makes it explicit that they are identical phonetically and
occur in identical prosodic positions, as illustrated in (22).

(22) Consonantal fwy/ Vocalic fw/
fikyiw/ ‘'to fall' fikriw/  'to sit, live'
Maw/ 'to float’ Maw/ ‘'to knock down acomns'

fsaw/  'to flow’ fyaw! ‘'good'



Evidence for the dual nature of the glides comes from various sources. For
example, as shown in (23), vocalic /w/ deletes between vowels. In this case,
the labial glide patterns with the palatal glide, which also deletes.
Conversely, consonantal /w/, like consonants such as /r/, fail to delete.

(23)Does not delete between vowels Deletes between vowels
fikyiw + i8rih/  [ikyiwisrih] fikriw + isrih/  [ikri:5rih]

‘to fall down' "to sit down'
fsaw+a/ [sawa] fikyaw + ara/ [ikya:ra)
‘nver’ ‘to make with'
ftasir+ara/ [tasirara] flay+at/ [Pa:t]
"brush for acomn flour' ‘was afraid of’

Moreover, consonantal /w/ nasalizes in preconsonantal position, as does /r/,
while vocalic /w/ and the palatal glide remain oral in this position, seen in
(24).

(24) Masalizes preconsonantally Does not nasalize preconsonarially
fikyiw+ surw/  [ikyi:msuru] fikriw+ra:m/ [ikriwra:m)
"to fall off "house’
fsaw-+upw/ [sa:mnupu] fMaxaw+suny’  [Paxawsuru]
‘to flow down river' ‘(earth) to cave off
Meu:r+Haku/ [kuntaku] fiyway+kurih/  [iywa:ykurih]
"to sit on’ 'to pour into a hole’

Following Herman, vocalic /fw/ is characterized with a V-place node, as
is the palatal glide. Conversely, consonantal /w/ bears C-place features.
Given this representation we predict consonantal /w/ to pattern in a manner
similar to the glides of Efik and Kirghiz with respect to vowel harmony.
That is, we expect to observe glide transparency. This prediction is borne
out by the examples in {(25) which show consonantal /w/ as well as
consonants such as /p/ being transparent to complete vowel harmony.
Insufficient data at the present time makes it impossible to test the
prediction that vocalic /w/ is opaque to vowel harmony.

(25) fikyiw+Vwrall/  [ikyiwiwra8 ]
‘to fall into a sweathouse’
fikytw+Vwruk/  [ikyiwiwruk]
‘to fall over (a bank)'
fikxip+Vwra®/  [ikxipiwra0]
‘to fly over'

Sundanese, as described by Robins (1957) and Cohn {1990, 1993),
provides a further example of a language with both consonantal and vocalic
glides. Cohn shows that Sundanese has two sets of glides, one set which
patterns with ‘true’ consonants, and another which patterns with vowels.
The differing behaviour of the two sets of glides is most evident in the



process of nasalization. As shown in (26), nasalization affects segments
following a nasal consonant, continuing until a consonant or one of the
underlying glides /w, y/ is reached; thus, neither consonants nor the glides /y
w/ are eligible targets of nasalization. Cohn specifies the glides as
[+consonantal] as a means of expressing the view that they pattern with
consonants, as opposed to vowels. However, consistent with the treatment
of consonantal glides of Efik, Kirghiz and Karuk, we may represent them
with a C-place specification; the specification [+consonantal] then becomes
unnecessary (see below).

(26) Ipiar/ uar 'seek’ (active)
{paur/ Jatr 'say’ (active)
Iniis/ nifis ‘relax in a cool place’ (active)
/mahal/ mahal ‘expensive’
fmatur/ natur ‘arrange’ (active)
fgobah/ nobah ‘change’ (active)
/nuliat/ puliat ‘stretch’ (active)
/miwat/ niwat ‘elope’
mawur/ Mawur 'spread’ (active)
Imayak/ nayak 'sift' (active)

A second set of glides is illustrated in (27) where it can be seen that
sequences of unlike vowels surface with a derived glide between them.
Motice that in these forms, the glides surface as nasalized, unlike the
underlying glides seen in (26). In this instance, the glides pattern with
vowels. Like Ainu and Karuk, we may characterize these glides with V-
place, thus distinguishing them from consonantal glides which, as we have
seen, resist nasalization,

27) fnaur/ [nawir] 'say' (active)
/ar/ [niyar] ‘seek’ (active)
/naian/ [mayiyan] ‘wet’ (active)

6. Implications for the feature [consonantal]

In the preceding sections, it has been argued that consonants, and glides
which pattern with consonants are characterized by a C-place feature.
Vowels and vocalic glides, on the other hand, lack such a feature
specification. An additional class of segments which lack specification for
C-place are the laryngeal glides /h %/, since by definition they have no
supralaryngeal constriction. It is significant to point out that the grouping
of vowels, vocalic glides and laryngeal glides is precisely the class of
segments defined by the feature [-consonantal] (Chomsky & Halle 1968).
In other words, it is just those segments which lack a C-place specification
which have traditionally been considered nonconsonantal. In contrast, we
may describe those sounds which share the property of consonantality as
those bearing a C-place specification. In light of the evidence presented in






