Glides Harmonize, Too:
Evidence from Akan Dialects!

Lauren Hall-Lew

The language Akan exhibits the typologically rare occurrence of labio-palatalization, the
formation of a secondary glide articulation that is characterized by simultaneous labial
rounding and palatal constriction (de Jong & Obeng 2000). Labio-palatalization occurs in
complementary distribution with /abialization, the formation of a secondary glide articulation
with labial rounding but without palatal constriction (Abakah 2004a). The distribution of
these two glides varies between two major dialects: Akuapem Twi and Asante Twi, and the
conditioning factors on the distribution of this surface articulation are not the same. For a
given CVV sequence the factors that determine the place of the glide articulation may
include the consonant’s place of articulation, both vowel’s places of articulation, and/or the
initial vowel’s specification for harmony according to Advanced Tongue Root (ATR). The
analysis shows that the occurrence and distribution of labial and labio-palatal glides can be
largely accounted for with alternate rankings of feature-specific OCP and AGREE
constraints, including the positing of a new constraint for segment-internal place agreement.
The results suggest that glides are sensitive to ATR vowel harmony conditions. Evidence
for consonant harmony presents a potential challenge to the notion of underspecification
and neutral segments in harmony processes.

1 Introduction

Akan® is well known for having vowel harmony according to the feature Advanced Tongue
Root (xATR) (Stewart 1967; Stewart 1971; Dolphyne 1988:14; O’Keefe 2003). In this paper
I argue for the participation of glides in Akan vowel harmony as well. My evidence comes
from an analysis of dialect-specific glide formation strategies for CVV sequences. The
formation of secondary glide articulations on consonants in CVV sequences is a common
feature of Kwa languages (see Welmers 1973:61; Leben 1999). Labio-palatalization (ot labial
palatalization, Abakah 2004a:142) refers to the formation of a glide with both labial rounding
and palatal constriction (Westermann & Ward 1933/1957:106; Eshun 1993:180; de Jong &
Obeng 2000). Labio-palatalization is the creation of a particularly strong “consonant-vowel
overlap” such that the formant values of the vowel immediately following the consonant are

measurable before the consonant closure (de Jong & Obeng 2000:689). In addition to glide

I'The following people deserve profuse thanks for their help on this paper: Arto Anttila, William R. Leben,
Penelope Eckert, Paul Kiparsky, Alessandro Jaker, Robert Podesva, Douglas Ball, Olga Dmitrieva, and most
importantly, my Akan informants and friends in Ghana and the US whose speech was essential for this paper.
I would also like to especially thank Dr. Emmanuel Nicholas Abakah, whose data, analyses, and conversations
have inspired this paper. All errors are my own.

2 Akan is a Niger-Congo language of the Volta-Comoe group and the Tano subgroup (Stewart 1966; Stewart
1989; Williamson & Blench 2000), created by official language policy combining several related language
varieties that now comprise dialects and ‘subdialects’ of Akan (Wolff 2000:340). It is spoken by approximately
10 million speakers, primarily in Ghana, Eastern Cote d’Ivoire, and Western Togo.
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formation, Akan dialects differ depending on the phonological contexts in which labio-
palatalization occurs. This difference provides evidence for the participation of glides in the
vowel harmony system.

Two Akan dialect groups — Akuapem Twi and Fante (Akuapem) and Asante Twi

(henceforth, Asante) — regulatly differ in what contexts the /labio-palatal glide, /y/, is formed

and in what contexts the /abial glide, /W/, is formed (i.e., labialization).” Together,

labialization and labio-palatalization are often referred to jointly as the ‘CUe/CUa’ process
(see Abakah 2004a), since both occur when, for any underlying CVV sequence:

1. consonant (C) is any unspecified consonant,

ii. first vowel (V) is always either /u/ or /u/, and
ili. the second vowel (V,) is always either /e/ or /a/.

Examples are given in (1), where the labio-palatal forms are highlighted in grey. A third
Akan dialect, Elder Brong (a sociolect of the Brong dialect of Akan spoken by elderly people

in the Brong-Ahafo region), displays no known glide formation in CVV contexts.

1 ELDER BRONG AKUAPEM & FANTE ASANTE ENGLISH GLOSS
dua d'ia d'ia ‘tree’
tue t“ue thie ‘to puncture’
tua t'ia t“ua ‘to join’
bua b%“va b%“va ‘to help’

In Asante, the labio-palatal glide, [(], occurs in CVV sequences where the underlying
initial vowel (V,) is [+ATR], Ze. /u/, whereas the labial glide, [W], occurs when the

underlying V, is [-ATR], ie. /u/.* But in Akuapem, the labio-palatal glide targets coronal
consonants, regardless of the ATR specification of V,, and on/y when the second vowel (V,) is
equivalent to /a/ (the labial glide therefore occurs as the elsewhere glide).

According to this analysis, Asante assigns a glide’s place feature just according to the
ATR specification of the initial vowel, whereas Akuapem makes that assignment based on

the place of the initial consonant and the place specification of the second vowel in the CVV

3 There is a long-standing difficulty in phonological studies of the Kwa language in determining whether
sequences are truly CVV or, rather, CWVV, because the evidence is not always clear (see Leben, 1999; cf.
Welmers 1973). For the purposes of this analysis, I am relying on the data from Abakah (2004a), who does not
address this potential variation in output forms in his analysis or discussion.

4 See Appendix A for a complete description of the Akan vowel inventory.
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sequence. In Asante, the glides appear to harmonize with vowels in terms of ATR
agreement, and in Akuapem, glides appear to be subject to place constraints. Elder Brong is
subject to high-ranked faithfulness. In the present paper, all three dialects are accounted for

by different rankings of one constraint set.

2 Data

The complete data set of the distribution of labial and labial-palatal glides in
‘CUe/CU2’ contexts for the Elder Brong, Fante, Akuapem, and Asante dialects of Akan is
given in Appendix B. The data for Fante, Akuapem, and Asante are taken, with only a few
minor modifications, from Abakah (2004a:142-143; see also 2003 for Fante). The data for
Elder Brong are based on an analysis by Dolphyne (1979), who shows that «// Brong
speakers at the time produced diachronically prior pronunciations of CVV sequences related
to ‘CUe/CUa.” Bota (p.c., 2006), suppotrts Dolphyne’s (1979) obsetvation, but only among
elderly speakers of the Brong dialect. The Elder Brong pronunciations also correspond to
most eatly descriptions of Akan (Christaller 1875/1964; Christaller 1881/1933; Koelle
1854/1963).

A summary of the Akan dialect-specific labialization and labio-palatalization patterns,
based on segmental features within a CVV environment, is given in (2). Forms with the
secondary labio-palatal glide are highlighted in grey, and those with the secondary labial glide
are left in white. The feature TCOR(ONAL) indicates whether or not the place of the
underlying initial consonant, C(PL), is coronal, since this is one of the predictors for Fante
and Akuapem glide formation. The column for V|V, gives the underlying values of the first

and second adjacent vowels, and ZATR refers to the ATR specification of the first vowel,
since this is the relevant predictor for Asante. The V,V, candidate /ue/ does not occur in

the data under consideration, for independent reasons. Finally, the V|V, candidate /ue/ is

not considered because the sequence is disharmonic for [ATR] and would never occur in any

output form.
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2 Summary of Labialization and Labio-palatalization patterns in Akan’

C®PL) |V\V,& ATR | E. BRONG | FANTE | AKUAPEM | ASANTE
+COR | -u€ (+ATR) -ue -wei Mue g
-COR | -ue (+ATR) -ue -wei Mue g
+COR | -ua (+ATR) -ua -lia -lia -lia
-COR | -ua (+ATR) -ua fuwya | -“ua “lia
+COR | -Ua (-ATR) -va -ra -ra Vua
-COR | -va (-ATR) -va Yu(w)a -Yua -Yua

A summary of the place of articulation conditions is given in (3). Features in bold
are those relevant for determining the formation of the labio-palatal glide. Since Fante only
differs from Akuapem in terms of vowel sequence resolution, the present paper will

compare Akuapem to Asante, where Akuapem refers to both Fante and Akuapem.*

3) Underlying Segmental Environments Correlating with Place of Glide
DIALECT GROUP GLIDE FORMED CVV ENVIRONMENT
q C = coronal
Akuapem V, = high, back, TATR
V, = /a/
Elsewhere
q C =any
Asante V, = high, back, +ATR
V, = any
W Elsewbhere

Clearly, the place of articulation of the glide, whether labial or labio-palatal, is not
transparently predictable across all dialects by simply considering the places of articulation of

the initial consonant and the initial vowel. The two dialect groups appear to refer to

5> There are two sites of dialect variation given in (2): the place of articulation of the glide, which is the primary
focus of this analysis, and the resolution of the ViV2 sequence after glide formation, which is a secondary
consideration; the vowel sequence differences that appear for the /e/-final sequences in Fante will not be
addressed in the present analysis.

¢ In previous studies, the difference between full glide epenthesis on the one hand (e.g., Abakah 2003) and the
formation of a secondary glide articulation on the initial consonant (e.g., Dolphyne, 1988) is only a difference in
transcription. No difference in their phonological status has been proposed. Phonetically, the more accurate
representation is of a secondary articulation on the initial consonant, so the transcription given here (of a raised
glide character) represents this fact.
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different segmental features to determine the place of articulation for the glide. The central

goal of this paper is to account for this variation as summarized in (3).

3 Analysis

To give an OT account of the Akan glide formation dialect data, the constraint ranking for
Akuapem must be different from the ranking for Asante. This analysis aims to account for
the following two puzzles: First, what constraints motivate Akan glide formation in the first
place? And second, what constraint rankings capture the differences in glide formation
between the Asante and Akuapem dialects? I argue that the first question is best answered
by paying close attention to the phonetic detail of glide formation, and that the second
question is resolved by recognizing that secondary glide articulations are either sensitive to

ATR harmony, or to consonant position and OCP-place restrictions.

3.1 Motivating Glide Formation

I propose that the constraint that motivates glide formation should be based on the phonetic
realization of labio-palatalization given by de Jong and Obeng (2000; see also Westermann &
Ward 1933/1957). Articulatory evidence (from palatography) and acoustic evidence (from
formant analyses) of native Akan speakers showed greater-than-typical coarticulation
between initial consonants and vowels, with particularly increased coarticulation for coronal
consonants and their following vowels. In other words, labio-palatalization in Akan
correlates with the creation of a particularly strong “consonant-vowel overlap” (de Jong &
Obeng 2000:689), such that the formant values of the vowel immediately following the
consonant were measurable even before the consonant closure (when the consonant had the
labio-palatal secondary articulation and when the following vowel was high). Therefore,
“labialization and palatalization are an integrated unit in the synchronic system, and not just
a chance temporal convergence of two independent articulations” (de Jong & Obeng
2000:692). This early timing overlap from the following vowel onto the preceding
consonant is seen as responsible for the secondary labio-palatal articulation. Phonetically
speaking, the motivation for glide formation appears to be a markedness constraint that

selects for candidates with increased coarticulation in certain environments. In Articulatory
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Phonology, labio-palatalization could be described as a prime example of gestural overlap
(Browman & Goldstein 1992).

De Jong and Obeng (2000) provide ample evidence for a historical development
whereby certain vowel place features become a part of the place features of the preceding
consonant. Historically, “[e]xactly why languages might differ in general timing of
consonantal and vocalic gestures is not very well understood at present, and is a pressing
direction for future research” (de Jong & Obeng 2000:698). But synchronically, an analysis
of labialization and labio-palatalization need only state the generalization for why glide
formation might happen. Since glide formation has been shown to occur as the result of
shared timing slots between the consonant and the vowel, the motivation for glide formation
can be expressed as an AGREE constraint (Bakovic 2000), with consonantal and vocalic
features motivated to agree in some given feature.

As typologically expected, secondary glide articulations form on stops, fricatives, or
nasals, but never on another glide. By acquiring this secondary articulation, the consonant
undergoes a change in manner, acquiring the feature [+VOCALIC].” Since vowels are always
[+VocALIC], I propose that some aspect of Akan phonology motivates glide formation by
the constraint AGREEVOCALIC, given in (4a).” AGREEVOCALIC interacts with the
faithfulness constraints IDENTCONSONANT (IDC), given in (4b), and potentially with
IDENTVOWEL (IDV), given in (4c), in that both constraints preserve underlying forms for
the features [consonantal] and [vocalic].  IDC is always dominated by AGREEVOCALIC in
Asante and Akuapem while IDV is a high-ranking, undominated constraint in all Akan

dialects.

(4a)  AGREEVOCALIC (AGRVOC): Any adjacent segments must agree in the feature

[EVocALIC]

(b)  IDENTCONSONANT (IDC): Output correspondents of an input plain consonant
are also plain consonants

(¢ IDENTVOWEL (IDV): Output correspondents of an input vowel are also
vowels

7 Cleatly, the articulated consonant does not actually become a full glide, but only acquires a glide-like feature.
8 This agreement of the feature [Vocalic] is similar to the spreading of the feature [Continuant] as discussed for
palatalization by Jacobs (1989) and argued against by Lahiri and Evers (1991:91). However, the feature
[Vocalic] captures the change from a plain stop to a stop with a glide articulation; the feature [Continuant]
could be satisfied by a change from a plain stop to an affricate. This fact may be important for the analysis of
palatalization discussed in the Future Directions section given in §5.

9 Based on the IDENT(F) constraint family; McCarthy & Prince 1995:16
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5) Asante & Akuapem Ranking: IDV, AGRVOC >> IDC

| Ibv | AcrVoc | InC

tue, ‘to puncture’
» tOpP

1. tue *|
2. twe x| *
3. = t“ue *

As shown in (5), AGREEVOCALIC will render fatal all candidates with plain
consonants. Since the Elder Brong dialect does 7of form secondary glide articulation,
AGREEVOCALIC must be a constraint subject to dialect-specific rankings.

So, why is AGREEVOCALIC the right constraint for glide formation in CVV
sequences? Abakah (2003:57) states that the environment for glide formation is just “when
two nonidentical vowels occur in a sequence.” The implication is that there is some specific
difference between adjacent vowels that motivates glide formation, but Abakah (1993; 2003;
2004a) does not specify the nature of this difference. It is not a difference in ATR
specification, since ATR vowel harmony always exists in all CVV sequences, and glide
formation could not improve on ATR specification. Nor is it a height difference between
the two vowels, because output forms with labio-palatal glides always remain faithful to the
height difference between V, and V, that was in the underlying representation (in the dialects
examined here). Any constraint like AGREEHEIGHT or *HEIGHTDIFF would always rule out
both the fully faithful candidate as well as the winning candidate.

One regular feature of the labio-palatalization process is that initial vowels, while
staying [+high], front and become unrounded, perhaps transferring the quality of roundness
(or labiality) to the resultant labio-palatal glide. So, perhaps the motivation for glide
formation is due to a difference in roundedness between an initial rounded vowel and the
following unrounded vowel. A markedness constraint capturing this intuition would be

AGREEROUND or *ROUNDDIFFE. But while this constraint seems to hold for the labial-
palatalization process, where the formation of /y/ results in the production of /u/ as the

unrounded /i/, there are a few problems with its application to the process of glide
formation in general. First, in the process of labialization a labial glide articulation, /w/, is
always formed while leaving the roundness of the initial vowel intact, /u/, i.e., without

resolving the underlying difference in roundedness between the two vowels. Second, there
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is a process unique to the Fante dialect whereby the palatal glide, /j/, is formed in a CVV
context where both vowels are underlyingly unrounded (e.g., /fiew/ = [fiew]). It seems
that CVV glide formation cannot be motivated by the roundness or labiality difference
between the two vowels.

Rather than a difference between the two vowels, AGREEVOCALIC motivates glide
formation based on a difference between the consonant and the initial vowel. In fact,
Abakah (1993) formulates a rule for labialization (and labio-palatalization) in a very similar
way. Rather than the consonant acquiring the feature [Vocalic], he states a rule for a process
whereby a consonant acquires the roundness of a following vowel if that vowel is specified
as [+Round] (Abakah, 1993:148). So, perhaps AGREEROUND /s a more appropriate
constraint than AGREEVOCALIC to motivate glide formation. However, while implementing
the constraint AGREEROUND obtains the winning candidate for labialization, the application

is problematic for labio-palatalization, as shown in (6).

(6) The failure of AGRRND to select the winning candidate, [t"ia]

| IDV | AGrRRND | InC
tua, ‘to apply suppository’

1. tua *!
2. & thua *
3. (=) tlia *! *

While the process of labialization creates a rounded consonant followed by a round
vowel, the process of labio-palatalization creates a rounded consonant followed by an
unrounded vowel, /i/ (according to Abakah 2004a). My analysis of these facts is given in the
analysis in §3.2.1. For now, the point is that the facts for labio-palatalization would never be
captured by AGREEROUND. Abakah’s (1993; 2004a) ordered-rule analyses can account for
this problem by positing a rule that applies affer the labialization rule (ze., AGREEROUND)
and fronts and un-rounds the vowel. This analysis will be discussed further in {4, but the
bottom line is that a sequential explanation is not possible in a parallel OT analysis.
Therefore, AGREEVOCALIC must be the relevant constraint to motivate glide formation.

Once glide formation is motivated, a couple other constraints are needed to select

the correct output form across both glide-forming Akan dialects. In both Asante and
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Akuapem, a round vowel in the input never co-occurs with an unrounded glide in the

output, ze., *[t'ia] is an impossible output of an input, /tua/, even though the similar form,

[t'ia], is possible. The constraint IDENT[ROUND] given in (7) eliminates any candidates that

change in their specification for [*Round].

7 IDENT[ROUND] (ID[RND]):  Output correspondents of an input specified for
roundedness will maintain the same roundedness
specification.

But although labiality is always preserved, it is not necessarily preserved on the

underlying labial vowel, as the winning candidate [t'ia] shows. In fact, in the process of

labio-palatalization, the initial vowel categorically loses its labiality; /u/ always unrounds to

10

[i] and /U/ always unrounds to [1]. © Consequently, the labio-palatal glide /y/ only co-

occurs with front, unrounded vowels. In other words, in both Asante and Akuapem, output
forms like *[t'ue] are never optimal, and [t'ie] always wins. IDENT[ROUND| must be

dominated by a markedness constraint that captures that fact.

©)) AGREEPLACE (\sprnucrus (AGRPLGY): Any syllable onset must agree with the place
assignment of that syllable’s nucleus vowel

In (8) I propose another AGREE constraint, AGREEPLACE \sprnucrrus (AGRPLGY).
AGRPLy simply enforces place agreement between onset consonants and their syllabic
nuclei. AGRPLy captures the fact that Akan places different demands for agreement on
onset-nucleus pairs than nucleus-nucleus pairs. In other words, to posit a general
AGREEPLACE constraint applying to all adjacent segments would not only select for the
incorrect output candidate but would misrepresent the patterns in the language, since there is
no evidence for nucleus-nucleus place agreement. Further support for a constraint like
AGRPLy 1s that it is a more general way to capture the process of Akan palatalization,
analyzed in McCarthy and Prince (1995). To analyze data where underlying velar stops

preceding front vowels (e.g, [ki]) palatalize (e.g, [tci]), McCarthy and Prince posit a constraint,

10 This fact is controversial (Leben, p.c.), and should be subject to phonetic confirmation from empirical
evidence, e.g., from a close analysis of the vowel formant values between the glide and the low /a/. For the
present papet, I assume Abakah’s (2004a; p.c.) phonetic description of the initial vowel fronted to /i/.
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PAL, which enforces palatalization. AGRPL., does the same work as PAL but is more a
general statement of the constraint.

The feature PLACE in AGRPL, refers to the Articulator Theory of place that makes
a three way distinction between LABIAL, CORONAL, and DORSAL where CORONAL subsumes
both [+coronal] and [+palatal] features (see Clements & Hume 1995). CORONAL basically
correlates with the feature [-grave], and DORSAL with [+grave] (Jakobson, Fant, & Halle
1963). CORONAL segments include plain coronal consonants, all consonants with labio-
palatal glide articulations, and front vowels."" Crucially, labial glides are not coronal, even if

they appear as secondary articulations on otherwise coronal consonants. So, coronal
consonants with labial glides ([tV]) are evaluated as —-CORONAL, and agree in place with

vowels that are LLABIAL and DORSAL, Ze., round, back vowels.

) Asante & Akuapem Ranking: AGRPL,y >> ID[RND] >> IDC

| AGrPi,, | Ip[RxD] |  IDC
tua, ‘to apply suppository’
1. t'ua ! *
2. dia ! *
3. = t'ia -

The constraint ranking in (9) selects the correct candidate in both Asante and
Akuapem dialects. Although the winning candidate violates ID[RND], a higher ranked

AGRPLy constraint eliminates the losing candidate that retains labiality on the initial vowel.

In other words, AGRPL, enforces that [(] co-occurs with [i] and [1] and that [W] co-occurs

with [u] and [U], as claimed by Akabah (2004a; but questioned by Leben, p.c.).

One remaining question about Akan glide formation generally speaking is how the
two standard faithfulness constraints, MAX (no phonological deletion) and DEP (no
phonological epenthesis; McCarthy & Prince 1995:16) are ranked vis-a-vis AGRVOC. A
common description of ‘CUe/CU2’ is that a glide is epenthesized in between the initial
consonant, ‘C’ and the initial vowel, ‘U’. Under this interpretation, AGRVOC would

dominate DEP (and MAX would presumably dominate both constraints). But under a

1 This interpretation is in contrast to Shaw (1991) who argues that the feature [Coronal] applies exclusively to
consonants.
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phonetic description of ‘CUe/CUa,” a glide articulation is shared with the initial consonant:
the gesture of that consonant changes, but there is no — strictly speaking — epenthetic glide."
Thus, under a phonetic interpretation, MAX and DEP are both high-ranking, undominated
constraints. And according to a third description (Schachter & Fromkin 1968), a glide forms
and the initial vowel de/etes, thereby indicating the need for AGRVOC to dominate MAX, and
leaving the ranking of DEP unclear. The point is that the rankings of MAX and DEP are
dependent on one’s theory of representation. For present purposes, I treat glide-formation
as a change in consonant gesture, and therefore rank MAX and DEP high and undominated.
Finally, are all of these constraints specific to CVV sequences, or does glide
formation occur in CV contexts as well? All Akan dialects have been commonly described
as having CV sequences where glide articulations do 7of form (see Dolphyne 1988). Yet the
presence of a secondary articulation on initial consonants in CV contexts is still an empirical
question, and the need for a constraint to account for differences between CVV and CV
contexts stands to be empirically motivated with evidence beyond the scope of the present
paper. The facts for CV sequences are especially relevant for future research on glide
formation because of copious evidence that velar consonants in CV contexts generally
undergo other processes of secondary articulation, such as palatalization before high front
vowels (Schachter & Fromkin 1968; McCarthy & Prince 1995; Silverman 2002; Abakah
2004b; Dolphyne p.c.). For present purposes I will assume that there is some secondary
articulation of the consonant’s gesture even in CV sequences, and that there is, at present, no

need to posit constraints that are unique to CVV sequences.

3.2  Accounting for the Dialect Differences
The additional facts about the ‘CUe/CUa’ process that need to be accounted for ate the

dialect-specific differences between realizing the labial glide articulation, /w/, and the labio-
palatal glide articulation, /y/. As stated in §1, in Asante, /{/ occurs with +ATR initial

vowels (V,) and /W/ occurs with —ATR V. In Akuapem, /y/ occurs with [+Coronal]
consonants, regardless of the ATR specification of V,, and on/y when the second vowel (V,)

is equal to /a/. Phonetically, there is a gesture shared between [+Coronal] consonants,

121t has been argued (Abakah, p.c.) that the Fante dialect has a full epenthetic glide where the Twi dialects have
secondary glide articulations.
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+ATR vowels, and labio-palatal glides: a raised and fronted tongue body. Any analysis for
determining glide choice phonetically would benefit from accounting for this articulatory
fact. But phonologically, the dialects rely on either the consonant’s place of articulation or
the vowel’s ATR specification, and not both. The goal of this section is to account for this
difference in predictors by positing two dialect-specific rankings for the same subset of

universal constraints.

3.21 Asante Twi

Since a vowel’s ATR specification is the only conditioning factor for the choice of the labio-
palatal glide in Asante, the constraint accounting for this correlation must be framed in terms
of ATR."” +ATR vowels and palatal consonants have in common some kind of generally

advanced tongue position, and an ideal constraint should model this articulatory dependency
(McCarthy & Taub 1992; Flemming 2003). Additionally, when /y/ occurs as a full glide

(rather than as a secondary articulation, here) it always co-occurs with vowels that are

underlying specified as [+ATR]. Since glides are essentially considered weightless vowels, I
propose that glides can participate in Akan vowel harmony, and that /y/ is a glide that is

specified as +ATR. Based on the fact that Akan has robust ATR vowel harmony within and
between morphemes (Stewart 1967; Dolphyne 1967; Stewart 1983; Dolphyne 1988; O’Keefe
1993), positing ATR harmony between glides and vowels — or onsets and nuclei — seems
reasonable. However, while the ranking of a constraint that imposes harmony between
onsets and nuclei will vary between dialects (dominating in Asante, dominated in Akuapem),
vowel harmony — harmony between two syllable nuclei — is always undominated in all Akan
dialects. Therefore, I propose here a weaker notion of harmony, in that there are two kinds,

given in (10).

(10a)  AGREE[ATR]grnvans (AGR[ATR]y): Any syllable onset must agree with that
syllable’s nucleus in the feature [TATR]
()  AGREE[ATR]\ i rusnvams AGRIATR] () Any syllable nucleus must agree with any
adjacent syllable nucleus in the feature
[£ATR]

13 The ATR value of an underlying segment is one potential conditioning factor; another is the value [£labial]
of the output segment; which feature conditions labio-palatalization is an open question. My analysis assumes
that it is necessary to motivate output forms based on underlying representations, but a different approach
could motivate agreement between segments in an output form (see Future Directions discussion, §5).
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(0 IDENT[ATR] (ID[ATR]): Output correspondents of an input specified for the
feature ATR will maintain the same ATR specification.'

The evaluation of these constraints in Asante is shown in the tableaux in (11); only
candidates that exemplify the constraints under discussion ate included. The vowel /a/ is

considered neutral with regard to [+ATR]. "

(11)  Asante Ranking: AGR[ATR]\, AGRIATR],>> ID[ATR]

| AGRIATR] | AGRIATR],y | ID[ATR]

>

tue, ‘to puncture

1 t“ue *l *
2. tire *l *
3. t“ue *

4, = tlie

tua, ‘to apply suppository’

5. t“Yua *!
6. t'a *!

7. t“ua !

8. = tlia

tua, ‘to join’

9. = tYua

10. t'a *!

11. t“ua *!

12. £ *!

In Asante, the constraint that selects for labio-palatalization vis-a-vis labialization is
formulated as the crucially high-ranked AGREE constraint AGR[ATR],y. The corresponding
constraint that selects for candidates with ATR harmony between vowel nuclei,
AGR[ATR]yy, 1s evaluated in the same way as the AGR[ATR] constraint proposed by
Bakovic (2003). The constraint that would militate against either or both of the constraints

in (10a) and (10b) is IDENT[ATR], given in (10c), which states that every segment should

14 A different formulation of IDENT[ATR] is the set of constraints suggested by Casali 2003:316, MAX[-ATR]
and MAX [+ATR], based on cross-linguistic evidence. The difference is not relevant for the present analysis,
but may constitute a better implementation.

15 To understand the tableaux, the reader may find it useful to consult Appendix A for a complete listing of
[+ATR] and [-ATR] vowels. Crucially, /a/ is consideted unspecified for the feature [TATR].
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maintain its underlying ATR specification. My evaluation of IDENT[ATR] is identical to
Bakovic’s (2003) IO-IDENT[ATR].

Since vowel harmony always resolves and is never trumped by the underlying ATR
identity of the segment (in other words, since there is never a disharmonic output),
IDENT[ATR] is always dominated by AGR[ATR]\y, even in the fully faithful Elder Brong
dialect. Since the place assignment in Asante glide formation is completely determined by
harmony between the glide and the following vowel, AGR[ATR],y also must outrank
IDENT[ATR] in Asante. But as the data in §3.2.2 shows, the ranking of IDENT[ATR] is equal
to that of AGR[ATR]y in Akuapem; both constraints are low-ranked.

Considering an input sequence that has a non-harmonic vowel sequence illustrates

the need for positing separate AGR[ATR] constraints. There are no CVV output sequences

in Akan of the form /-ve/, since /u/ is always —ATR and /e/ is always +ATR, and two

adjacent vowels must agree in [£ATR]. But, /-Ue/ must exist in the input if we assume a

universal set of possible inputs. The tableaux for its evaluation are given in Appendix C for
both Asante and Akuapem dialects. Bringing the undominated constraint AGR[ATR]yy into
the tableaux accounts for the selection of the winning output candidate. This hypothetical
example highlights the need for positing two separate harmony constraints: a strong
constraint for harmony between nuclei, and a weaker constraint for harmony between onset

and nucleus.

3.2.2 Akuapem Twi

Although Akuapem shares virtually identical ATR vowel harmony patterns with Asante,
Akuapem does not rely on any ATR-based constraint to determine the place of articulation
of the glide. Instead, the labio-palatal glide articulation forms according to the place feature
of the initial consonant, targeting only coronal consonants. To account for this difference, I
posit that there is a general constraint that accounts for the agreement of place features
between underlying consonants and their secondary glide articulations. This constraint,

given in (12), enforces harmony within the components of any complex consonant.

(12)  AGREEPLACEg;;ypnt (AGRPLg(): Any distinct articulations internal to a single
segment must agree in place.
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(13)  Akuapem Ranking: ID|[RND], AGRPLg.; >> AGR[ATR]y

| Ip[RND] | AGRPLy | AGRIATR]y

tua, ‘to join’

1. tha *
2. t“ua *l *
3. = tha *

Like AGRPLy, given earlier to account for a general Akan requirement for place agreement
between onsets and nuclei, AGRPLg; refers to another general place agreement that captures
a critical fact about the Akuapem dialect. AGRPLg; is also motivated by evidence from the
general phonotactics of complex segments in Akan. Aside from consonants with secondary
glide articulations, the only other complex segments in Akan, across dialects, are pre-
nasalized voiceless stops. The secondary nasal articulation on these stops always shares
(indeed, assimilates to) the place feature of the stop consonant. This fact supports the idea
that complex segments in Akan are prone to sharing PLACE features between the primary
and secondary articulations of a complex segment.

Although the constraint AGRPLg;; is motivated by general Akan phonotactics, it is

subject to dialect-specific rankings. In Asante, the output [t“vua] is the winning candidate

even though the segment [tV] violates AGRPLg; (the candidate nonetheless wins because

glide formation in Asante only looks at the ATR value of the first vowel). So in Asante,
AGRPLg;; is dominated by AGR[ATR]y, but in Akuapem, the ranking is reversed.

However, the place of articulation of the consonant is a motivation of Akuapem
glide formation that is evaluated conjointly with the place of articulation of the second
vowel. So, since labio-palatalization does not apply categorically in the context of initial
coronals in Akuapem, AGRPLg is still dominated even in Akuapem by another markedness

constraint that disallows labio-palatalization in CVV contexts where the second vowel is /e/.
In other wotds, we need a constraint that insures that /y/ does #of occur in post-coronal

environments in ‘CUa/CUe’ sequences that are ‘CUe’. This distant interaction across
segments implicates a constraint on some feature shared by the elements in sequence. To

capture this, I refer to a place-specific OBLIGATORY CONTOUR PRINCIPLE (OCP) constraint
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.y . . . 16 . .
that militates against the co-occurrence of coronal segments in successive syllables.” This is

stated in (14).
(14)  OCP(+cor):  Co-occurrence of coronals in successive syllables is prohibited.

McCarthy and Prince (1995:94) first posit OCP(+cor) to account for exceptions to
the somewhat different process of Akan palatalization in the environment of velar stops
followed by high vowels. Although OCP constraints commonly apply to single constituents,
such as feet or syllables, McCarthy and Prince apply OCP(+cor) between constituents. I

share this interpretation for the analysis of labio-palatalization, shown in (15).
(15)  Labio-Palatalization and the OCP

(2) t"ue vs. *tlie

1. AGRPLg violated ii. OCP(+cor) violated
=t u e Gl e
| \ Y |
+cor +cor +cor
-ant -ant -ant

(b) *t™ua vs. t'ia

1. AGRPLgy violated ii. OCP(+cor) obeyed
Y ou a = tt i a
\ o/
+cor
-ant

In Akuapem sequences with final /e/, OCP(+cor) is violated and blocks labio-
palatalization. [-Coronal] segments, such as /a/, do not participate in the evaluation of
OCP(+cor). Note that the evaluation of OCP(+cor) contrasts with the evaluation of
AGRPLy, which looks at the coronality of adjacent segments. For this reason, AGRPLqy

and OCP(+cor) are not crucially ranked against one another. This is shown in (106).

16 Coronality is not necessarily the crucial factor that differentiates /e/ from /a/, here. In §5, in the discussion
of future directions, I entertain alternative analyses.

T anren Hall-T ew Paoe 14 2/15/06



(16)  Akuapem Ranking: AGRPL, OCP(+COR) >> AGRPLg;

| AGRPr,, | OCP(+cor) | AGRPigy
tue, ‘to puncture’
1. tlue *!
2, ' !
3. = t“ue I *
tua, ‘to apply suppository’
4. tlua *!
5. = t'ia
6. tVua *!

For the Akuapem data, AGRPL., and OCP(+cor) both crucially outrank AGRPLg;

to allow for winning candidates of the form [t™ue]. This constraint ranking captures the
generalization that the presence of a final [+coronal] vowel, ze. /€/, prevents the formation

of the [+coronal] glide, /y/, despite the presence of an initial coronal consonant. The

generalization about labio-palatal glide distribution in Akuapem is achieved by reference to a
general property of Akan phonology whereby two articulations of a single consonant must
have the same PLACE specification, and restrictions are placed on the occurrence of
dissimilar, adjacent constituents both marked as [+coronal].

The OCP(+cor) constraint raises questions about the unmarked status of the feature
[Coronal] (Paradis & Prunet 1991; Kiparsky 1994), suggesting instead that coronals may need
to be specified for tongue-body features (see Flemming 2003). Fix (2003) in fact argues that
the OCP cannot be specified for the feature [coronal] because of the prohibition on applying
OCP to adjacent unmarked segments (Itd & Mester 1998). McCarthy and Prince (1995)
appear to circumvent this potential contradiction by assigning violations to adjacent
dissimilar constituents, rather than segments. The application of OCP(+cor) to both their
palatalization data and the labio-palatalization data presented here may call into question the
unmarked status of coronal segments, as raised by Lombardi (2002). On the other hand,
perhaps OCP-Coronal is standing in for a more general constraint that will emerge from

further analyses of additional CVV data (see §5).
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3.3.3 Elder Brong

In addition to Akuapem, Asante, and Fante, another dialect of Akan is the Brong, or Bono
dialect, spoken in the Brong-Ahafo region in the northernmost part of the Akan-speaking
region of Ghana. Dolphyne (1979) gives a very brief discussion of the Brong phonological
system, and presents no data on ‘CUe/CUa’ sequences. However, Dolphyne does show the
lack of palatalization in CVV sequences where V, is a high front vowel. Based on this
evidence, and the data from Stewart (1966; see also Koelle 1854/1963), Dolphyne concludes
that “as far as /h/ in these examples is concerned the Brong dialects have retained an older
form of the Akan language” because they do not undergo palatalization before high front
vowels as found in all other Akan dialects (1979:90). Since palatalization is closely related to
labio-palatalization and labialization, I infer that Brong also retains initial plain contexts in
other CVV sequences. This is supported by Bota (p.c. 20006), but only for the speech of
elderly Brong speakers.” So, in the sociolect I'll call Elder Brong, the output production of
any CVV sequence is equivalent to the fully faithful candidate: glide formation does not
occur. No additional constraints are needed to account for Elder Brong, only the promotion

of IDENTCONSONANT, shown in the next section.

3.3 Summary of Constraint Rankings

The constraints given to account for Akan glide formation and that glide’s place of

articulation are restated in (17).

(17)  Summary of Constraints

Markedness Constraints

AGRVOC Any adjacent segments must agree in the feature [ VOCALIC]

AGRPLy Any syllable onset must agree with the place assignment of that
syllable’s nucleus vowel

AGR[ATR],y  Any syllable onset must agree with that syllable’s nucleus in the
feature [£ATR]

AGR[ATR]yy Any syllable nucleus must agree with any adjacent syllable nucleus in
the feature [T ATR]

AGRPILg Any distinct articulations internal to a single segment must agree in
place.

OCP(+cor)  Co-occurrence of coronals in successive syllables is prohibited.

17 Data on middle-aged and young Brong speakers is, at present, only available in Ghana. One future direction
of research is to obtain these analyses and data for integration into the present analysis.
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Faithfulness Constraints

InC Output correspondents of an input with a plain consonant are also
plain consonants

IpV Output correspondents of an input vowel are also vowels

ID[RND] Output correspondents of an input specified for roundedness will
have the same roundedness specification

ID[ATR] Output correspondents of an input specified for the feature ATR will

have the same ATR specification

Among the markedness constraints, AGR[ATR],y (the stronger of the two harmony
constraints) is always ranked high and is always undominated. Among the faithfulness
constraints, IDV is also always undominated. All the other constraints given here participate
in crucially different rankings that determine the dialect-specific facts. The dialect-specific

constraint rankings are given in (18-20), and the full tableaux are given in Appendix C.

(18a)  Asante Twi Ranking for ‘CUe/CU2’

AGR[ATR]\n, IDV, AGRVOC, AGR[ATR] on, AGRPLy, ID[RND]
>> ID[ATR], AGRPLg.;, OCP(+cor), IDC

(b)  Crucial Constraint Ranking: Asante

| AGRIATR] | AGRPLy, | OCP(+cor)
tua, ‘to join’
1. = tVua *
2. t'a *!
tue, ‘to puncture’
1. = tlie *
2. t“ue * *

Taken as a single class, the three high-ranked AGREE constraints and ID[RND] account for
the formation and distribution of labial and labio-palatal glides in Asante, eliminating all
undesired candidates. ID[ATR], AGRPLg;;, OCP(+cor), and IDC are all crucially low-ranked
in Asante.

The constraint ranking in (19) gives an account for glide formation in Akuapem Twi.
In contrast to Asante, AGRPLg;, and OCP(+cor) are promoted and crucially outrank
AGR[ATR]yy. In addition, these promoted constraints are crucially ranked against one

another. Although AGRPLg,; captures the fact that labio-palatal glides target coronal
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consonants, their assignment can be trumped by an evaluation of OCP(+cor), so the latter
dominates AGRPLg.
(192)  Akuapem Twi Ranking for ‘CUe/CU2’
AGR[ATR]\n, IDV, AGRVOC, AGRPL,, ID[RND], OCP(+cor)
>> AGRPLg

>> ID[ATR], AGR[ATR]y, IDC

(b)  Crucial Constraint Ranking: Akuapem

| OCP(+cor) | AGRPLy; | AGR[ATR]oy
tua, ‘to join’
1. t“ua *l
2. =t *
tue, ‘to puncture’
1. tlie *!
2. = t“ue * *

While some of the constraints for Asante are important for the Akuapem phonology, the
dialect differences are achieved by the promotion of two constraints and the demotion of
one. AGR[ATR]yy is now dominated by all the other markedness constraints, which now
crucially includes OCP(+cor) and AGRPLg,;. The promotion of the two markedness
constraints accounts for the fact that Akuapem has an entirely different set of predictors
than does Asante. Since OCP(+cor) checks the power of AGRPLg, the latter is dominated

by the former, even though both are active in the selection of the Akuapem candidates.

(20)  Elder Brong Ranking for ‘CUe/CU2’

IDENTCONSONANT & IDENTVOWEL
>> ALL MARKEDNESS CONSTRAINTS

For Elder Brong productions of CVV sequences, IDC is promoted over all the markedness

constraints that were active in the Asante and Akuapem grammars. In addition, IDV
becomes necessary for selecting [tua] over [twa], although that constraint is not subject to

any new or different ranking vis-a-vis its ranking in the Asante and Akuapem grammars.
Interestingly, the analysis of Elder Brong basically amounts to an analysis of Proto-Akan,

accounting for the existence of plain consonants in CVV sequences prior to the historical
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change of secondary glide formation. The modern-day presence of a fully-faithful sociolect
such as Elder Brong is a useful tool for understanding how constraint rankings in OT may
be able to account for historical changes from one grammar to a slightly newer grammar.
This change appears to be brought about by a promotion of a few crucial markedness
constraints. A future analysis of Brong phonology across age groups may be one research
site for studying labio-palatalization as it develops.

In summary, Asante Twi and Akuapem Twi both have a high-ranked
AGREEVOCALIC constraint that is dominated by IDC in Brong. Asante and Akuapem are
differentiated from one another by the position of AGR[ATR],y, AG RPLg;, and
OCP(+cor). All Akan dialects have the undominated constraint for vowel-to-vowel
harmony, AGR[ATR]\y, as well as the IDENTVOWEL constraint maintaining that input
vowels remain vowels in the output. Ultimately, these constraints and their rankings
differentiate between the dialect that relies on vowel harmony constraints for glide formation

(Asante) and the dialect that relies on place-specific predictors instead (Akuapem).

4 Alternate Analyses

Two rule-ordered accounts of CVV glide epenthesis in ‘CUe/CUa’ sequences have been
given in the literature: Schachter and Fromkin (1968:17) and Abakah (1993; 2004a). This
section outlines those analyses and argues that the OT analysis presented in {3 gives an

improved account of the general facts for labialization and labio-palatalization.

4.1  Schachter & Fromkin 1968
Schachter & Fromkin (1968) present the earliest analysis of CVV glide epenthesis.

Interestingly, they account for a different output form than the form given in my analysis or
the analysis of Abakah (2004a). Because of this, Schachter and Fromkin’s (1968) description
accounts for rather different data; crucially, the initial vowel is deleted, whereas in Abakah’s
(and my) analysis, the initial vowel is retained (and fronted, in the context of labio-

palatalization). Schachter and Fromkin (1968:17) state:
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A /u/ which occuts as the first vowel of a diphthong in a lexical matrix is

always deleted. This deletion, however, must occur after the /U/ has
labialized the preceding non-vowel. For example, the underlying

representation of the word hwe [cy€] ‘look at’ is /hué/. By the
labialization rule the /h/ becomes labialized before /U/. The /uU/ is then

deleted, and the consonant becomes palatalized before /€/.

(21)  Schachter & Fromkin’s (1968) Analysis of Labio-palatalization

Undetlying form /hie/
Labialization rule [hwie]
[U]-deletion rule [hwe]
Palatalization rule [oyé€]

It is difficult to reconcile the analysis in (21) with the analysis presented in {3, because the
winning output forms are different from the output forms attested by Abakah (2004a; given
here in Appendix B). Phonetically, Abakah (p.c.) states that the only dialect in which the
initial vowel is evidenced to actually delete is the Boka sub-dialect of Fante, which is not the
one under consideration by Schachter and Fromkin (1968; they focus primarily on standard
Akuapem Twi and Asante Twi dialects).” Because of this discrepancy, it is impossible to
directly compare Schachter and Fromkin’s account with the one I give in {3, or the one
given by Abakah (1993; 2004a). The question of appropriate output representation, and the

corresponding phonological analysis of that representation, is an open question for now.

4.2  Abakah 1993 & 2004a
Abakah (2004a:144; see also 1993:149) analyzes labialization and labio-palatalization

in Fante, Akuapem Twi and Asante Twi in terms of ordered rules. The analysis is replicated
almost exactly in (22). Each numbered rule is ordered sequentially. Although only two of all
possible CVV forms are illustrated here, these rules are applicable to all processes of
labialization and labio-palatalization in CVV contexts, ie., the data in Appendix B."” FEach
rule feeds to the next and there is no opacity, implying that these rules are easily translatable

into a parallel OT analysis.

18 From an email communication, February 5, 2006: “this Boka pronunciation ... is different from the other
dialectal pronunciations.”

19 This applicability is inferred.
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(22)  Abakah 2004a: An Analysis of Labio-palatalization

Rule \ FANTE | AKUAPEMTWI |  ASANTE Twi

1. Underlying Rep. Hpuet Hhue# HpueH #Hhue# HpueH #Hhue#
2. Labialization #p“VucH #hVue#t  #Hp“uc# #hVue#t  #p“ucH# #Hh“ue#H
3. Velarization #  H HMueH H HH H #  HH OH
4 VH (V coronality) — #p¥ie#t #Hmie#H H__HH# HpVieH #HhVieH
5. Metathesis HpVeiHt #mei# H HH H H__HH H
6. Palatalization H___#HH # H ## # #Hplie# #____#
7. Coronalization H___#HH # H HH H #  # #olic#

8. Derived Output [pwei] [mei] [p"ue] [h™ue] [pUie] [¢Yie]
English Gloss ‘go out’ ‘pour’ ‘go out’ ‘pour’ ‘go out’ ‘pour’

In Abakah’s (2004a) analysis, labialization applies to all forms initially, obligatorily,
and crucially prior to a separate process of palatalization. Palatalization then only applies in
Asante either because it is blocked by a process of metathesis (occurring only in Fante) or
because no rules subsequent to labialization apply (in Akuapem). Important for this analysis
is that labio-palatalization is a combinative result of these labialization and palatalization
rules. Separating out the two rules is regularly assumed in earlier works on labio-
palatalization (see also Stewart 1971:200; Eshun 1993:30-61), and is supported by
independent evidence in Akan for both labialization and palatalization processes.

Positing an independent rule for palatalization is supported by copious evidence of
palatalization in the language in general; for example, /k/ regulatly palatalizes to /t¢/ in such
environments (see Schachter & Fromkin 1968; also McCarthy & Prince 1995). The change
that Abakah terms coronalization, whereby /h/ goes to /¢/ when followed by a high front

vowel, is a related process. The rule of velarization is necessary just to account for the

variable pronunciation of /h/ in Fante (between /h/ and the voiceless dorsal glide /m/).

4.2.1 DPotential Problems with the Ordered Rule Analysis
Abakah’s third rule, IH (17 coronality), requires a bit more explanation. Abakah (2004a)

argues that a change from [p“ue] to [p"ie| is motivated by vowel harmony. Yet rather than

ATR harmony or labial (rounding) harmony, both of which are well-attested forms of vowel
harmony in Akan (see Schachter and Fromkin 1968; also O’Keefe 2003), Abakah’s rule

harmonizes vowels for the feature [+Coronal]. Abakah’s coronal vowel harmony is
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essentially the same thing as labial harmony among non-labial vowels; in fact, Abakah later
rephrases coronal harmony as “unroundness VH” (2004a:144). According to Abakah’s

application of unroundness harmony, harmony applies regressively, as has been argued (not
without debate; see O’Keefe 2003) for Akan ATR harmony. So, [p"ue] is changed to [p“ie]

because the [+Coronal] featute of /e/ spreads regressively to /u/ and (maintaining the
features [+ATR] and [+High]) changes /u/ to /i/. Crucial to Abakah’s analysis is that
‘unroundness harmony’ not only applies after labialization, but is motivated by it. Glide
formation results from the initial vowel losing its feature [+Labial] to the preceding
consonant, therefore making the initial vowel unspecified for place, and therefore open to
the spreading of coronality.

But what about when the second vowel is /a/, not /e/? Like most Akan

phonologists, Abakah (2004a) does not assign a place feature to /a/, so /a/ cannot be
[+Coronal]. Yet, *[t'ua] does not obtain, while [t"ia] does, at least according to Abakah’s

own data. Akabah’s analysis applies to /a/ in terms of rounding, since /a/ is not round, and
therefore unroundness harmony may still take place (confirmed by Abakah p.c.). Thus,

harmony is crucially based on the feature [-Labial|, not [+Coronal]. In §3, I proposed that
[thia] wins and *[t'ua] loses because of the constraint AGRPLyy. AGRPLy, motivates

agreement between the glide and the initial vowel, whereas ‘unroundness VH’ motivates
agreement between the two vowels. Since /a/ is not a coronal vowel, I argue that AGRPLy
is a better motivation for back vowel fronting.

Finally, Abakah’s (2004a) rule-based analysis accounts for initial vowels are that

[+ATR] but does not explicitly account for initial vowels that are [FATR]. When the initial

vowel is /u/, Fante and Akuapem may form the labio-palatal glide /y/, but Asante always

forms /w/. Abakah (2004a:144-45) discusses these ATR differences in detail in-text but

does not propose a rule-ordered analysis to account for them. My OT analysis, given in §3,
eliminates the need for proposing a separate analysis for —ATR initial vowels, accounting for

all possible ‘CUe/CUa’ vowel sequence combinations.
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5 Future Directions

As in eatlier accounts of the ‘CUe/CUa’ process, the analysis of undetlying initial high back
vowels given here is kept separate from any analyses of high front vowels or mid-back vowels
(Schachter & Fromkin 1968; Abakah 1993; Abakah 2004a; Abakah 2004b; but see Abakah
2003). However, an integration of glide formation in these different CVV contexts would
greatly improve upon the analysis for future work. For example, the mid-back vowels /o/,
[+ATR], or /9/, [-ATR], also occur as initial vowels in undetlying CVV sequences that
condition labial and labio-palatal glide formation, just not as consistently or as often as is
found for high back vowels. In mid-vowel contexts, the labio-palatal glide /y/ only forms
in the Fante and Akuapem dialects, and then only sometimes, but never for the Asante

dialect (see Dolphyne 1988:145-46; Abakah 2003). Just as underlying high, back vowels

front in contexts of labio-palatalization (e.g, from /u/ to /i/), mid-vowels also front (eg,

from /0/ to /e/). Although the evidence is suggestive that labio-palatalization again targets

coronal stops in these dialects, the simple fact is that the data are sparse and more data on
mid-vowel glide formation are needed to properly analyze mid-vowel contexts.

Another site of glide formation in CVV contexts that is relevant to future analyses is
when the first vowel is a high, front vowel. When the initial vowel in a CVV sequence is
underlyingly a high front vowel, such as /i/, it often co-occurs with palatal glide formation, but
only in the Fante dialect (not in Akuapem or Asante; see Schachter & Fromkin 1968:90;
Eshun 1993:173-180; Abakah 2003; Abakah 2004b). In Fante, a palatal glide forms on the

consonant of CVV only when the consonant is not a coronal or velar stop. For example,
/fiew/, “to suck, is realized as [fiew] (Abakah 2003:57; the role of final labial rounding, if

any, is not clear). When the consonant is a coronal or velar stop, the following /i/ triggers

palatalization of the consonant, rather than palatal glide formation. This palatalization
process results in the affrication of coronals, as in /tia/, ‘short,” realized as [tsia], or the
palatalization of velars, as in /kia/, ‘to greet,” realized as [t¢ia]. Of these, the only process

that occurs in Asante and Akuapem dialects is the palatalization of initial velars; neither

palatal glide formation nor coronal affrication occur. An analysis of palatal glide formation
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would then need to postulate separate constraint rankings for Fante and Akuapem dialects,
as opposed to the combined-dialect analysis given in §3 of this paper. In addition, palatal
glide formation would need to be distinguished from palatalization.

Finally, accounting for the place assignment of secondary glide articulations may not

be the best way to approach these data. Since labio-palatal glides must co-occur with /i/ or
/1/, another direction to take is to provide an account for the fronting and un-rounding of

the initial vowel and to show that the glide’s place of articulation is assigned based on the
features of that vowel. There are a couple good reasons for this approach. First, the co-
occurrence of the labio-palatal glide and the front, unrounded vowel is exceptionless,
implying that glide formation is a completely predictable process contingent on the
occurrence of vowel fronting. This approach thus necessitates a new analysis that motivates
vowel fronting. The table in (2) is reformulated here in (23) with this new approach to the

data. The pattern for Asante is highlighted in grey and the pattern for Akuapem is in bold.

(23)  Reframing the analysis as an account of vowel fronting patterns:

C(PL) I, & ATR I, ATR | AKUAPEM | ASANTE
+COR u (+ATR) e (+ATR) FAITH u->i
-Cor u (+ATR) e (+ATR) FAITH u->i
+CoOR u(+ATR) | a(XFATR) | u=>1i u->i
-Cor u (+ATR) a (XATR) FAITH u->i
+CoOR U (-ATR) a(fATR) | uv~>1i FAITH
-Cor U (-ATR) a (XATR) FAITH FAITH

Accounting for Asante glide formation under a vowel-fronting approach is initially
puzzling: why would vowels that are [+ATR] undergo fronting, while vowels that are
[-ATR] stay back? On reason could be that there is some kind of shared place constraint, in
the most general sense: since [+ATR] segments have a more fronted articulation vis-a-vis
[-ATR] segments, there may be a natural correlation between advanced tongue root
segments and fronted vowels (this fact may indeed be necessary for the constraint AGRPL,
given in my analysis in §3). On the other hand, while most analyses of vowel harmony
consider [+ATR] to be the marked, non-assimilating feature and [-ATR] to be the

unmarked, assimilating feature (Bakovic 2000; Casali 2003), here [+ATR] vowels are losing
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their place and labiality, while [FATR] vowels are not allowing for this loss. Perhaps vowels
are reversed for markedness in conditions of vowel fronting.

The facts for Akuapem are a little more straightforward: coronal consonants are
known, typologically, to have a fronting effect on following back vowels (Clements 1991,
Hume 1992; Flemming 2003; Hall-Lew 2005). Additionally, perhaps the way to look at the
difference between V, = /e/ and V, = /a/ is not based on the feature [+ Coronal] (as in
OCP(+cor)), but rather the feature [ZATR]. Specifically, perhaps it is the presence of a
second vowel that is unspecified for the feature [ATR], ze., /a/, which allows this fronting
effect to obtain in Akan, while having a second vowel underlyingly specified for [t ATR]

inhibits the fronting of the first vowel. But since there are no ‘CUe/CUa’ sequences ending
in the [-ATR] vowel, /€/, the question that remains is: does the underspecification of /a/

promote vowel fronting, or does the potential [-ATR] featute of /a/ promote vowel
fronting? One might argue for the former and argue for the emergence of the unmarked in
unmarked environments. Given a theory that coronal segments are unspecified for place
(eg., Paradis & Prunet 1991a), and assuming that /a/ is unspecified for [ATR], the analysis
could claim that the fronting of /u/ to /i/ obtains only in fully unspecified phonological
environments. In other words, labio-palatalization — via vowel fronting — would only
emerge in the most unmarked segmental environments. Such an analysis has compelling
implications for understanding the segmental relations at work in the Akan phonological

system, and remains open to future exploration.

6 Conclusion: Glides Participate in Vowel Harmony

A significant body of literature exists on the segmental phonology of Akan, in historical-
comparative (Stewart 1967), SPE (Schachter & Fromkin 1968; Stewart 1983) and
autosegmental (Abakah 2004a) frameworks. Two approaches in Optimality Theoretic terms
are an analysis of velar palatalization ‘underapplying’ in reduplicative prefixes (McCarthy &
Prince 1995) and an analysis of ATR vowel harmony (O’Keefe 2003). The analysis of glide
formation given here adds to the growing literature of Akan segmental phonology in OT.
This analysis significantly expands on previous work by including an account of all
the Akan data where the initial vowel is underlying specified as [FATR]. The analysis further

adds to an understanding of Akan phonology by extending the application of the
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OCP(+coronal) constraint proposed for Akan by McCarthy and Prince (1995). In addition
to the OCP, a few general constraints on agreement capture most of the generalizations for
Akan glide formation. In particular, the analysis calls for constraints that enforce shared
place features between two articulations of a single consonantal segment, and shared place
features between an onset and its nucleus. A constraint enforcing agreement in the feature
[Vocalic|, between a syllable onset and its nucleus, is offered as a new way to motivate CVV
glide formation in general.

The most significant contribution of the present analysis of glide formation in Akan
is the claim that consonants — in particular, secondary glide articulations — are sensitive to
ATR harmony constraints. Furthermore, the analysis predicts that this ability to harmonize
is subject to different pressures than is vowel-to-vowel harmony. Key to this observation is
that while ATR consonant harmony may be crucial in one dialect (Asante), it can be a low-
ranked priority in another dialect (Akuapem). However, the general claim that glides
participate in the harmony system significantly adds to a larger body of literature on
consonant-vowel and vowel-consonant harmony, ¢.g. for Turkish (Clements & Sezer 1982,
cited in Shaw 1991).

Glide formation, and labio-palatalization in particular, is an interesting phonological
process in Akan and a rare occurrence typologically. Determining its possible motivations
and the constraints on its dialectal distribution sheds new light on the general segmental

constraints at work within the synchronic system of Akan.
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Appendix A: The Segment Inventory

Consonants

The Akan consonant inventory given below is adapted from Dolphyne (1988). It includes
all surface phonemes. The segments designated with (FA) are only present in the Fante
dialect; the segment designated with (AK) only occurs in the Akuapem dialect. All labial
consonants are specified as [+Round], while all other places of articulations have both

[+Round] and [-Round] segments, although not for the alveolar plosive and affricate classes.

LABIAL ALVEOLAR PALATAL VELAR GLOTTAL
-RND +RND | -RND | +RND | -RND | +RND | -RND | +RND
Plosive P t k K
d g g"
Fricative f S SW 9 j‘q h hw
s
Affricate ts (FA) t¢ tey]
dz (FA
z (FA) d3 d3y
Nﬂ.fdl m n Il. Il.q 1:] IJW
Lateral 1
Trill r (AK)
Apprﬂx- 1 q W
imant

Akan has three undetlying glides: palatal, [-Round] /j/; palatal, [+Round] /y/; and

velar /w/. Although /t/ usually emerges from surface constraints such as those discussed
in the analysis in {3, it does exist, albeit rarely, as an underlying segment. Examples include

the word /yie/, ‘to finish,’ and /oyie/, ‘sun’ (Dolphyne 1988:31; Abakah 2004a:100).
Dolphyne (1988:46) notes that /{/ only occurs before front vowels except for the one word

in Asante, /4d/, ‘to do’.

T anren Hall_T ew Pace 32 3/15/04



Vowels

The representation of the Akan vowel system given in the table below (adapted from
Schachter & Fromkin 1967:30) gives the entire vowel inventory, including ATR and
nasalization. ‘ATR’ refers to the advancement of the tongue root, which has been shown to
best correlate with the distinctions between these vowel sets, as opposed to a tense/lax
distinction (Ladefoged 1964; Stewart 1967). Akan has either a 10-vowel system or a 9-vowel
system, depending on the dialect or the particular phonological analysis. The 10-vowel

system is divided into two groups of five, one group of advanced (+ATR) vowels, {i, u, ¢, o,

&}, and the other group of non-advanced (-ATR) vowels, {1, U, €, 9,a}. The 9-vowel

system is the same as the 10-vowel system minus the [&] vowel. For the 9-vowel system, [a]
is a default vowel that occurs in both +ATR and —ATR environments. The existence of

underlying [&] (or [9] or [A], which have also been given as corresponding to the +ATR
variant of [a]) is highly debated (see Abakah 2004a), and figures largely in discussions of

Akan vowel harmony. Regardless of the analysis, the low vowels /&/ and /a/ are typically

unspecified for backness. The 9-vowel system is argued for the Standard/Iguae Fante and
Anee Fante dialects, while the 10-vowel system is attributed to the Asante, Akuapem, and
Boka Fante dialects (see Stewart 1983); but some authors claim that all Akan dialects only

have the 9-vowel system, which is the point of view taken in the present paper.

-BACK +BACK
+ATR -ATR +ATR | -ATR
+HIGH, -Low i 1 i G +NASAL
i I u U -NASAL
-HIGH, -Low e e o 5 -NASAL
-HiGH, +Low ®, A +NASAL
®, a -NASAL
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Syllable Structure

According to Schachter and Fromkin (1968:49-51), the Akan root syllable is of the form
C(V)V(C). The first segment is a consonant or a glide; the second segment is a vowel. The
second segment of a syllable may also be a glide, in some dialects. The presence of a
syllable-final consonant is debatable (see Dolphyne 1988:53). Schachter and Fromkin (1968)
note that both vowel segments in a CVV(C) sequence must agree in tone, nasality, and ATR
specification. But while Schachter and Fromkin (1968) allow for vowel sequences within
one syllable, Dolphyne argues: “each vowel in a vowel sequence belongs to a different
syllable” (1988:53). Evidence from tone supports this, in that a single syllable cannot be
specified for more than one tone, so that the presence of a tonal contour on a single vowel is
analyzed as two adjacent vowels with the same place features. In the CVV sequences

analyzed in the present paper, all vowels are considered independent nuclei.
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Appendix B: The Data

Forms with the secondary labio-palatal glide are in grey and those with the secondary labial
glide are left in white. The data are organized according to the place of articulation of the
(initial) consonant and the ATR specification of the V,V, sequence. One modification made
to the dataset below concerns the data for Akuapem in (iiia-d). In Abakah (2004a:143), these
data are written with the glide /w/. However, from the prose description of his data, the
data ate actually supposed to have the glide /y/. This fact was confirmed by personal
communication (Emmanuel N. Abakah, August 2005; see also Dolphyne (1988:145-146) for
some slight differences in representation that may be due to changes in real time).
Furthermore, Abakah (2000:143) analyzes the labio-palatal pronunciation of the first token,
/d%e/ (an ‘expression of condolence’), to be an exceptional pronunciation in Fante and
Akuapem that is due to a borrowing from the Asante pronunciation. Since this is the only
example in the literature of Fante or Akuapem labio-palatalization in this particular

phonological environment, I see no reason to disagree.

The data are given on the following page. Labio-palatal forms are highlighted in grey.

T anren Hall_T ew Pace 35 3/15/04



ELDER BRONG  FANTE AKUAPEM ASANTE GLOSS
i. (CVV = C + [+ATR] + /e/)
a. due d'ie d'ie d'ie excpression of
condolence
b. tue twei t“ue thie ‘to puncture’
c. bue bwei b%ue blie ‘to open’
pue pwei pYue plie ‘to go out’
e. hue mei h“ue ¢lie ‘to pout’
ii. (CVV = C + [+ATR] + /a/)
. nua n'fia n'fia n'fia ‘sibling’
dua d'ia d'ia d'ia ‘tree’
c. tua t'ia t'ia t'ia ‘to apply
suppository’
d. stia stia stia stia ‘to learn’
e. afua efu(w)a efwua efia proper name
f. kua kYMu(w)a k“ua k'ia ‘farming’
g. htia A(W)a h“ta ¢'ia ‘scent’
h. mia m“i(W)a m“ua m'ia ‘shut (mouth)’
i. pua pYa(w)a p“ua plia type of hairent
iii. (CVV = C + [-ATR] + /a/)
a. nva n'ia n'ia n"oa ‘to cook’
b. dva d'ra d'ra d“va ‘to arrest’
c. tua t'ia t'ia t“ua ‘to join’
d. sua s'ia s'ia sVua ‘to carry’
e. fua fYo6(w)a fYua fYua ‘to add’
f. akuva ak™Oo(w)a ak™va ak™va ‘servant’
g. hua Mu(W)a h%“va h%“va ‘to fade’
h. moa m"“i(w)a m™“oa m™“oa ‘to dent’
i. bua b“G(W)a b“va b“va ‘to help’
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Dialect Tableaux

Appendix C
Akuapem Twi
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tue, ‘to puncture’
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Asante Twi

I OCP(+cor) ! ID-C

AGRPLsgg

IDRND | IDATR

AGRVOC ! AGRATRoN | AGRPLON |

" AGRATRNN
tua, ‘to apply suppository’ (also relevant for tue, ‘to puncture’)

*1
*|

*1

*1

*1

*1
*|

*1

*1

*1

*|

*1
*|
*1
*1

*|

1. tua

. twa
3. t"ua
4. tua

5. = tlia

tva, ‘to join’
7. tua
twa

6. tia

9. = t“Ua
10. thua
11. tha
12. f1a

tue, hypothetical non-harmonic candidate

13. tue
14. twe
15. tYue
16. te
17. tue

Elder Brong

18. tYue
19. = lie

ALL OTHER CONSTRAINTS

IDC

*|

*1
*|

*|

*|

tua, ‘to apply suppository’

= tua

twa

ua
thua

tlia

tia

6.
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