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Glide-onset formation between vowels
in Akan

Seth Antwi Ofori
University of Ghana, Legon

This paper examines complex alternations involved in glide-onset formation be-
tween vowels in Akan. A glide-onset formed between vowels is realized as either
[w] or [j], largely aligning with the place specification of an abutting vowel. I pro-
pose that two inviolable phonotactic constraints underlie the [w] and [j] glide-
onset formation process — "V, pigh) Vao[-iigh) and "C*V1apia1) — which are sometimes
in conflict with one another. To avoid such impermissible structures, glide-onsets
are formed that ultimately preserve V,’s contrastive features. It will be shown that,
surprisingly, /u/ and /s5/ as V;s behave differently in glide-onset formation.

1 Introduction

In Akan, a Niger-Congo language of the New Kwa sub-branch, forms in which
one might expect a V[, High) V[-High] sequence are instead produced with a glide-
onset inserted between the vowels. I will henceforth call the process glide-onset
formation. Data for the current study were gathered through direct data elicita-
tion from 30 native speakers of the language, alongside my intuition as a native
speaker of Akan. Written sources such as de Jong & Obeng (2000), Dolphyne
(1988), and Ofori (2006, 2008, 2013, 2018, 2019) were also useful in determining
the underlying representations of the data that were collected. The following is
a brief introduction of the problem.

Dolphyne (1988: 8-14) lists and describes the vowel sequences in Figure 1 as
permissible in Akan. Here, and in tables elsewhere throughout this chapter, grey
cells show impermissible forms. The sequences under consideration here are
bolded (and later presented in Table 10).
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Figure 1: Vowel sequences in Akan (Dolphyne 19838: 8-14)

Given the possible sequences in Figure 1, the generalizations in (1) can be
stated, based on Dolphyne (1988).

1 a
b.

aF][aF]: identical vowel sequences are allowed
+High][—High]: high followed by non-high is allowed
—High|[+High]: non-high followed by high is allowed

+High][+High]: two high vowels (round followed by non-round) are
allowed

f— p— p— p—

e oo

It is not explicitly stated in Dolphyne’s book at what level of representation
these vowel sequences are acceptable, and whether the vowel sequences in (1b),
in particular, are the same at both the underlying and surface levels of repre-
sentation in Akan. The current study seeks to bring determinacy to this mat-
ter by providing the relevant phonetic evidence that these vowel sequences are
only present underlyingly. On the surface, however, there are markedness and
sonority-based syllable sequencing constraints coupled with the need to preserve
segmental/feature contrasts that militate against a surface V[, nigh] Va[-High] S€-
quence. As such, a glide-onset must be formed between the involved vowels to
satisfy all these conditions. Therefore, the claim in this paper is that, on the sur-
face, there is glide-onset formation between an underlying Vi, 1igh) V2[-High] Se-
quence. One goal of this paper is to establish the rules leading up to glide-onset
formation which achieve phonotactic well-formedness while also preserving un-
derlyingly contrastive distinctions. The interactions that result in glide-onset for-
mation, have implications for markedness theory, perspectives on the sonority
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3 Glide-onset formation between vowels in Akan

scale, and for syllable theory, including for the Syllable Contact Law (Murray &
Vennemann 1983).

For expository purposes, Tables 1 through 5 illustrate instances of glide-onset
formation in Akan that will be further explored below. Here and elsewhere, un-
derlying (phonological) forms are given between slashed brackets, and surface
(phonetic forms) are not bracketed.

As seen in Table 1, glide-onset formation is realized as [j] when the V; is an
underlyingly high coronal vowel. It can also be realized as [w], when V; is an
underlyingly high labial (i.e., round) vowel, as in Tables 2 and 3.

Table 1: [j] glide-onset formation Table 2: [w] glide-onset for-
when Vi, is /i/ or /1/ mation when Vi, gy s /05/
a. /efié/ efijé ‘house’ a. /ebsd/  ebdéwd  ‘stone’
b. /abiésa/ abijesa ‘three’ b. /&t55/  etéwd  ‘butt’
c. /&fié/ efijé ‘vomit’ c. /ekss/ ekéwd o ‘buffalo’
d. /bid/ bijo ‘again, further- d. /ksa4/  kdwa ‘bend over’
more’ e. /bsad/  bswa  ‘help’
e. /aptd/  apija  ‘itchy powdered f. /tda/  tdwa  ‘enjoin’
substance’
Table 4: [j] glide-onset for-
Table 3: [w] glide-onset for- mation in Akuapem when
mation when Vi, i is /u/ VifsHigh] 18 /o/
a. /buad/ buwa  ‘answer’ a. /bud/ buwa  ‘answer’
b. /pué/ puwé  ‘goout’ b. /pué/ puwé  ‘goout’
c. /ébud/ eébuwod  ‘coop’ c. /ébud/ ebuwd  ‘coop’

As will become clear, typical outcomes of glide insertion like those just shown
are not realized in all instances. For example, forms in Table 4, which are found
only in the Akuapem dialect, involve additional rules of delabialization and labio-
palatalization that affect an underlying /z5/, yielding unique surface forms.

In addition, there is variation in forms with underlying V; /u/. While a [w] is
often found after a labial consonant, as in Table 3, other forms with [j] are also
attested in Table 5a-b in this context; these further entail vowel delabialization to
[i]. After a non-labial consonant, there are alternative forms with delabialization
to [1], with subsequent labio-palatalization (Table 5c-h).
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Table 5: Alternative glide insertion for V; /u/

a. /bua/ bija ‘answer’

b. /pué/ pijé ‘go out’

c. /tud/ t'ja ‘settle debt’

d. /etao/ &t'ijo ‘gun’

e. /kuad/ k'ija ‘farming’

f. /ekuao/ ek'ijo ‘group/association’
g. /dué/ d'jjé ‘bid apologies’

h.  /adwdwdite'i/  edyijdwdteyi  ‘eighty’

The remainder of this paper is organized as follows. §2 defines the relevant
phonological background for the analysis introduced above. §3 presents and an-
alyzes the data within rule-based phonology. §4 connects findings in §3 with
principles of markedness, sonority and syllable theories, and research on Akan
phonology.

2 Phonological background

Table 6 shows features that I assume to be associated with the nine vowel pho-
nemes in Akan. Redundant features appear in parentheses.! Certain feature def-
initions are particularly important for this paper. Notably, I extend place fea-
tures to vowels. Doing so follows Hume (1992) and provides a unified and more
meaningful account of vowel-consonant and consonant-vowel feature interac-
tions in this study. Note that one could alternatively analyze [+Labial] vowels
[tRound], but given their interaction with Labial consonants, the former is an-
alytically preferable. A binary + distinction for [Labial] place for consonants is
necessary, as consonant-based phonological processes actively reference these
values independently. The same is not the case for vowels, and therefore [Labial]
is treated privatively for vowels. Since there is no evidence to suggest its bina-
rity, the [Coronal] feature is also treated privatively. Privative features, when
present, are marked with “/” in Table 6. In general, I assume featural binarity
unless there is reason to posit otherwise.

The feature classes defined in Table 7 provide a reference to be used through-
out this paper, with V; and V, indicated for convenience. Phonotactic constraints
refer to these classes, and they aid in defining the context and processes that un-
derlie alternations.

'There is an additional low vowel represented as [z], which is underlyingly /a/ but appears
allophonically in [+ATR] contexts.
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3 Glide-onset formation between vowels in Akan

Table 6: The Akan vowel feature matrix

i I e € a u v o0 2
+High + + - (=) + o+ - - -
ow  (5) () - - o+ () () - -
+ATR + -+ - - o+ -+ -
Labial v v v/

Coronal v Vv Vv V/

Table 7: Vowel feature classes

Vi Vs
itus [+High] ecgaoo [-High]
us [+High, Labial] 02 [-High, Labial]
i1 [+High, Coronal] e« [-High, Coronal]
iu [+High, +ATR] a [+Low]
16 [+High, -ATR]

In Akan, there is a constraint forbidding unadvanced [-ATR] and advanced
[+ATR] vowels from co-occurring either within words (roots, stems, and com-
pound words) or between words in a phrase. This phonotactic state of affairs
is typically resolved by favoring [+ATR] over [-ATR] such that an unadvanced
vowel becomes advanced. The process is called “[+ATR] harmony”, and is caused
by the [+ATR] harmony rule (Dolphyne 1988), in recognition of the direction of
sound change. Generally speaking, [-ATR] vowels, /1, ©, €, 9, a/, in a given do-
main, are pronounced [i, u, e, o, 2], respectively, without a meaning change. For
example, there is regressive [+ATR] harmony in which the future marker /be-/ is
pronounced [be-] before a [+ATR] vowel (e.g., /be-di/ — [bedi] ‘will eat’).

Progressive [+ATR] harmony also occurs in Akan, but strictly between two
vowels without an intervening consonant, the second of which is [-Low]. For
example, />-di-1-¢/ (3sG-eat-PsT-EMP) is realized [odiije] ‘s/he ate it’. Here, [+ATR]
harmony spreads from /i/, the root vowel, to /1/, the past/perfect marker, but does
not spread to /¢/, the emphatic marker. Such outcomes are relevant to the current
paper in that [j] glide-onset formation precedes and blocks the spread of [+ ATR]
to /e/.2

’The [+ATR] harmony process will only be discussed in this paper where its application inter-
acts with processes that contribute to glide-onset formation as described above. The interested
reader could consult Dolphyne (1988: 14-18) for when and how the [+ATR] harmony rule ap-

plies in Akan.
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Table 8 is based on Dolphyne (1988: 29, 48) and provides readers with informa-
tion concerning the consonantal phonemes of Akan. The phonetic realization(s)
of each phoneme appear(s) in square brackets, where relevant.

Table 8: Akan consonant system (Dolphyne 1988: 29, 48)

Labial Coronal Dorsal Glottal

Plosive

Voiceless p t [t, ts] k [k, kw, te, tey]

Voiced b d[d,r,1, dz] g (g, tw, dz, dzy]

Prepalatal ~ Velar

Fricative f s ¢ ey h
Nasal n nny 1§ QW
Lateral 1
Trill r
Glide j w [w, y]

In this paper, I am concerned with only a subset of these consonants. In several
instances, the phonemes /t, d, s, k, g/ behave differently from /p, b, f, m, w/ in
that they undergo labialization triggered by Vi, High/Labial]- A opposing delabi-
alization process also applies in the language, which derives the coronal vowels
[i, 1] from the labial vowels /u, v/, respectively. I view the latter as a repair that
is necessary to ensure that a C*V{i 5pia1) sequence does not occur on the surface.

Depending on the quality of the following vowel, a C[_p sp;a1] may be labialized
(i.e., [C¥]), or ultimately labio-palatalized ([C"]). In both instances, the trigger is
V[Labial]» though this vowel ultimately loses its labiality by rule to become coro-
nal. The processes taken together displace the vowel’s labiality onto the conso-
nant while subsequently satisfying an Obligatory Contour Principle (OCP, Leben
1973) constraint on adjacent segments specified for [Labial]. Vowel delabializa-
tion yields an environment which, in turn, sets the stage for labio-palatalization,
with the former, in essence, feeding the latter.

Independent evidence for these outcomes is seen in that /u/ is optionally delabi-
alized when preceded by an inherently labial consonant (e.g., /bud/ — [buwa] ~
[bija] ‘to answer’). As seen in this example, such inputs have two non-contrastive
output forms: i) V; [u] with a [w] glide-onset, and ii) V; [i] with a [j] glide-onset.
Employing the feature [Labial] for vowels and consonants allows one to capture
both the aforementioned phenomena as instances of [Labial][Labial] dissimila-
tion whereby the second instance of the feature is removed. As discussion of
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3 Glide-onset formation between vowels in Akan

these outcomes continues, the feature classes in Table 9 will prove important in
capturing the outcomes witnessed in Akan. The focus here is on consonants, but
some vowels are included to illustrate the classes within which consonants and
vowels pattern in the language’s phonological processes.

Table 9: Feature classes

[+Labial]  Consonants: p, b, f, m, w Labial

[+Labial] Labialized consonants: C¥ Labialized
[+Labial]  Labio-palatalized consonants: C* Labio-palatalized
[-Labial] Consonants: t, d,s,j, k, g Non-labial
[Coronal] Consonants: t, d, s, j Coronal

[Dorsal]  Consonants: k, g Dorsal

[Labial] Vowels: u, &, 0, 2 Labial

With reference to the feature classes in Table 9, the glide-onset [w] patterns
with [+Labial] consonants and labial vowels, while the [j] glide-onset patterns
with [-Labial] consonants and vowels. In addition, the [j] glide-onset patterns
with [Coronal] consonants. Where there is the need to discuss /k, g/ separately,
[Dorsal] is used.

It is clear that the vowels [i, 1] are coronal given their role in [j] glide-onset
formation. Also, /e, ¢/ are coronal, which is supported by the fact that even when
they are in V, position, they dictate [j] glide-formation when Vj is /t/, and also
when [w] glide-onset formation would be phonotactically and/or semantically
costly. It is typically, but not always, in the absence or inability of [j] glide-onset
formation to apply that a [w] glide-onset is formed. As will be shown, context is
everything.

With the relevant features and feature classes defined, we can now turn to
more details of the Akan data. To aid in doing so, Table 10 presents a subset
of the vowel sequences that were given in Figure 1 in order to focus strictly
on those relevant to the current study. These sequences can be described as
Vi[+High] V2[-High]-

Important to this paper is that a glide is formed between these vowel sequences
and comes to serve as an onset to Vy[_pjgh): coronal vowels introduce a [j] glide-
onset, and labial vowels introduce a [w] glide-onset. The morphological structure
of a word plays no role in glide-onset formation or in processes associated with
it. As a requirement, a glide-onset must agree with an adjacent surface vowel
for place, either [Coronal] or [Labial], with a preference for the former over the
latter. This preference is partly based on contrast preservation, but perhaps also
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Table 10: Vowel sequences under consideration

Vz —ngh

-Low

-Round +Round +Low

e 3 o 2 a
< -Round i ie ie 1io id ia
T I Ie 1a

+
" +Round u ue uo ua
> o v (S5} va

in markedness. [j] is coronal, whereas [w] is labial, with the former being less
sonorous, and perhaps a better syllable onset in the language. But, although this
is the preferred outcome, others are observed that are predicated on several in-
terrelated featural and phonotactic factors. The description and analysis in §3
aims to establish how context affects a given rule’s application, and how rule
interactions derive output forms.

3 A rule-based analysis of glide-onset formation

This section analyzes data on glide-onset formation in Akan drawing upon con-
cepts and principles of rule-based phonology. Data are sub-divided into two
broad categories, namely [j] glide-onset formation (§3.1) and [w] glide-onset for-
mation (§3.2). Rules and their relevant refinements are fully expressed in §3.3.

As elsewhere in this chapter, input forms are given in slashed brackets. The
second column of each table shows the output for a given input. As will be shown,
for some inputs, onset formation is more complex than simple glide insertion.
There are indeed instances in which the onset formation trigger (a Vi[,nigh]) is
altered by rule before a glide-onset is formed. There are also situations in which a
preferred alternation is not phonotactically and/or semantically feasible, leading
to another outcome instigated by a non-high, coronal V.

3.1 Domains of [j] glide-onset formation

This section focuses on instances when onset-formation is realized as [j] between
a Vi[+High] V2[-High] vowel sequence. The goal here is to establish requirements
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3 Glide-onset formation between vowels in Akan

for the formation of the [j] glide-onset and to formulate linear rules to formalize
the outcomes.

As shown in Tables 11 and 12, Akan avoids a V[, High] V2[-High] VOWel sequence
by introducing [j], the coronal glide.

Table 11: Input /1¢/ and /1a/ sequences

a. /&¢fig/  efijg ‘vomit’
b. /ti¢/  tij¢  ‘discipline’
c. /apid/ apija ‘itchy powdered substance’
d. /tid/ tija  ‘shoutat’
Table 12: Input /ie/, /io/, and /ia/ sequences
a. /efié¢/ efijé ‘house’
b. /tié/ tijé ‘listen’
c. /bié¢/ bijé ‘open’
d. /pié/ pijé ‘go out’
e. /bid/ bijé ‘again, furthermore’
f. /abiesd/  eebijésa  ‘three’
g. /aniédin/ enijedin  ‘persistence’
h. /pia/ pija ‘push’
i /afia/ fija ‘Friday female name’

Prosodically, the augmented [j] comes to form an onset for the syllable con-
taining Vy[_pjgh]- A common characteristic of the vowel sequences in these tables
is that Vy is both [+High] and [Coronal] - the only notable featural difference
between the vowels in V; is their [ATR] status, which is [~ATR] in Table 11, but
[+ATR] in Table 12. The Vs, which are all [-High], can be of either [ATR] value.

Though I have not listed them in the table, the forms in Table 12, /bié/ ‘to
open’ and /pié/ ‘to go out’, are sometimes realized as the variants [buwé] ‘to
open’ and [puwé] ‘to go out’, respectively, with a [w] glide onset, with no change
in meaning. While each retains its Vs, it is the Vs that witness variation. This
variation, in turn, underlies their difference in glide-onset formation: a labial
Vi[+High] Will select [w], whereas a coronal V[, pjgn) Will select [j]. The latter
outcome is relevant in Tables 11 and 12, given that the glide that is inserted and
the V[, hjgn) that precedes it are both coronal.
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It is unclear at this point how best to treat this variation. One plausible ex-
planation is that these items have a Vi[,yign) that is underspecified for place.
Coronality might be assigned by default, resulting in the [j] glide-onset, while
the [w] glide-onset is derived via Vy labialization from the preceding consonant.
This is a matter to be explored in future research given that their counterparts
in Table 12 with V /i/ are always realized with a [j] glide-onset. From the data,
it is clear that V[_pjgn) plays no role in this matter. Rule (2) captures [j]-onset
formation in these forms.

(2) jglide-onset formation:
0 — [J] /V1[+High, Coronal] —— V2[—High]

It was mentioned that the presence of a labial V; often yields a [w] glide-onset
to prevent a Vi, High) V2[-High] Sequence, but this is not what obtains in Tables 13
through 16. Although V[, yjgn) is underlyingly labial (either /u/ or /»5/), it loses its
labiality to a preceding non-labial consonant, becoming coronal and triggering
a [j] glide-onset. /&5/ only appears as Vy[,High] in Table 16 and is always followed
by /e/. /u/ is the Vi[,pign) for the input forms in Tables 13 through 15, with a
non-high V,.

Table 13: Input /ue/

sequences with non- Table 14: Input /uo/ sequences with non-
Labial C Labial C
a. /tué/ t'jé  ‘pierce’ a. /etud/ et'jo ‘gun’
b. /dué/ d%jé ‘sorry’ b. /ensud/ éns'ijo ‘water’
c. /ekuo/ ek'jo ‘group’
d. /adwdwiteyi/ ed'ijdwdteyi 80’

Table 15: Input /ua/ se- Table 16: Input /5¢/ sequences with
quences with non-Labial C non-Labial C
a. /tua/ thja  ‘settle debt’ a. /toé/ thjé  ‘remove from fire’
b. /dua/ d%ja ‘plant’ b. /ssé/ s'ijé  Coffload’
c. /suad/ s"jA  ‘imitate’
d. /kaa/ k'ja ‘farming’

The following are shared characteristics of forms in Tables 13 through 16, aside
from their shared Vi[,high, Labial] V2[-High] vowel sequences: i) the consonant af-
ter which the glide-onset is added is underlyingly non-labial, ii) the underlying
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consonants become labio-palatalized, iii) the underlying V[, nigh, Labial] becomes
coronal, and iv) onset-formation yields [j], triggered by a derived coronal V;.
Given the place alternation of labial Vs to coronal, and the context in which
Rule (2) applies, the rule responsible for the labial-to-coronal alternation must
apply before the glide formation rule. I call this the V; delabialization rule.

There are other instances in which the consonant preceding V[, yjgn) becomes
labio-palatalized, and this can only apply after V; delabialization. In Akan, a
labial vowel can only labialize, but not labio-palatalize a consonant. For exam-
ple, the stems ak3s ‘has gone’ and dba ‘has come’ merge to derive the expres-
sion: akwadba [ak“aaba] ‘welcome’. Here, /o/ would labialize /k/ to derive the
intermediate output [ak¥oaba|. To avoid the *k¥5 sequence, /o/ is deleted, and the
low vowel that follows it lengthens to compensate for this deletion to ultimately
yield [ak¥aaba]. The [w] that is superimposed on /k/ in [akV4aba] does not be-
come labio-palatalized because the succeeding vowel is not (or does not become)
a high coronal. In Akan, it is only a labial glide that can become labio-palatalized
before a coronal vowel. The word /w1/ ‘to chew’ is pronounced [yi] - that is, /w/
(labio)palatalizes to [y] before the coronal vowel /1/.

From the examples above, it can be argued that there are three rules that apply
consecutively (in a feeding relation) to render labio-palatalized a non-labial con-
sonant preceding Vi[,p;]- The three rules are (ii) consonant labialization, (ii) V;
delabialization, and (iii) labio-palatalization. According to the consonant labial-
ization rule, a non-labial consonant followed by the vowel-sequence, V[, pj, Lab]
V;(-mi) becomes labialized (i.e., C*).

For the current study, one must formulate two separate consonant labialization
rules, one for when /u/ is Vy, with V, specified broadly as V,[_p;j) (see 3a), and a
second consonant labialization rule for when V; is /x/, with a V, that is strictly
/¢/ as in (see 3b). This is necessary because forms with /t5/ as Vi, as in Table 16,
opt out of [j] glide-onset formation when V, is /a/ or /5/. Forms with V; /u/ do
not.

A consonant labialization rule focusing strictly on the /e/ vowel sequence
(Rule 3b) ensures that output forms with /sa/ and /:50/ sequences are not wrongly
predicted to have a [j] glide-onset. That is, Rule (3a) has diverse V,s and, there-
fore, is more productive than Rule (3b) whose application is restricted to when
the sequence following the underlyingly non-labial consonant is /ee/.

(3) a. Consonant labialization:
Cl-Labial] = C[-Labial]" /__V1[+High, Labial, +ATR] Y 2[-High]
b. Consonant labialization:
Cl-Labial] = C[-Labial]" /__V1[+High, Labial, +ATR] V2[-High, Coronal]
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c. Vj delabialization (avoidance of C*V[rapjal):
v[Labial] - V[Coronal] / C[—Labial] v__

d. Labio-palatalization:
CY—C'/C__ V1[C0r0nal]

e. j glide-onset formation:
0 — [J] /V1[+High, Coronal] —— VZ[—High]

The two rules of consonant labialization, in effect, derive an impermissible
consonant-vowel sequence, C*V[,High, Labial]- This, in turn, motivates the appli-
cation of the V; delabialization (Rule 3c) to derive the intermediate output,
C*V[4High, Coronal]- This sequence then motivates labio-palatalization of the labi-
alized consonant (Rule 3d) and [j] glide-onset formation (Rule 3e). The labio-
palatalization and [j] glide-onset rules must apply after the V; delabialization
rule; labio-palatalization and the [j] onset-formation rules need not be ordered
crucially.

In Table 16, it was shown that a non-labial consonant preceding /z/ is realized
with labialization as a secondary articulation: C[_papjal] — C[-Labial]"- In these
instances, V; /o/ delabializes to [1], and consequently, a [j] glide is formed to
avoid the [+High][-High] vowel-sequence, in that order.

A different procedure occurs in words like those in Table 17, however. Conso-
nant labialization and V; delabialization do not apply to yield [j] onset-formation,
and yet a [j]-onset is formed nonetheless. The consonants preceding // in Ta-
ble 17 are underlyingly labial, which is the only way that these forms differ from
those in Table 16.

Table 17: Input /e/ sequences with a preceding labial consonant

a. /bsé/  bsjé ‘be crunchy’
b. /f5é/  f5j¢ ‘beill’

Comparing Tables 16 and 17, one can see that consonant labialization, with its
associated V delabialization, does not apply when the consonant preceding // is
underlyingly labial. It is expected, in the absence of consonant labialization and
resultant V; delabialization, that [w] will be formed (i.e., to derive: *[b&dwé] and
*[fswé]) given that V] remains /5/ and labial, yet this does not happen. Rather,
the V, /¢/ dictates onset formation. Hence, these output forms emerge with the
[j] onset. Note that *[we] is not a permissible phonetic sequence/syllable in Akan,
and any attempt to avoid this structure by extending labiality further to /¢/ would
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therefore yield attested Akan words: [bsw3] ‘stone’ and [{53] ‘buffalo’. To avoid
such an outcome, a [j]-onset, triggered by /e/, is the preferred option. Rule (4)
shows insertion of [j] after C[,.abial)V[Labial] 2and before V; /e/.

(4) V,/e/, [j] onset-glide formation:
@ — [j]/ ClsLabial] V1[+High, Labial, ~ATR] __ V2[-High, Coronal]

The data in Table 17 suggest that consonant labialization with V; delabializa-
tion fails to apply when the consonant preceding /z5/ is underlyingly labial. It
will also be shown in Tables 22 and 27 that onset-formation between a /a/ se-
quence, irrespective of the place of articulation of the preceding consonant, is
typically [w]. The output forms in Table 18, observed in the Akuapem dialect
of Akan, might seem to contradict these two positions. However, this is not en-
tirely true, as these forms are simply variants of those seen elsewhere, which
are observed for all dialects of Akan. In other words, the underlyingly /a/ word-
forms in Akuapem optionally involve consonant labialization, which triggers the
processes that derive the forms in Table 18.

Table 18: Input /a/ sequences in Akuapem Twi

/bsa/  b'ja  ‘help’

/fsa/ 54 ‘agree with’
/t5a/  tija ‘enjoin’

/sta/  s'tja ‘carry over head’
/ksa/  Kk'ja  ‘bend over’

o pn TR

Given these facts, I propose the optional consonant-labialization rule in (5),
which applies only in the Akuapem dialect of Akan.

(5) Consonant labialization (in Akuapem):
C — [C¥]/ __ Vi[+High, Labial, -ATR] V2[+Low]

With this optional consonant labialization rule now added, the V; delabializa-
tion rule proposed above in (3c) must be refined to accommodate the instances
of V; delabialization seen in Table 18. The only way to do this is to remove the
feature [-Labial], as in the amended Rule (6), so that the V; delabialization rule
applies regardless of whether a labialized consonant is underlyingly labial or
non-labial.

(6)  V[Labial] — V[Coronal] / C¥ __
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I have illustrated thus far that there are three contexts triggering [j] onset for-
mation: i) a V[, gjgh) that is underlyingly coronal (Tables 11 and 12), ii) a derived
coronal vowel from an underlyingly high labial vowel (Tables 13 through 16), and
iii) a coronal Vy[_yjgn) preceded by C[,Labial] V[+High, Labial, -ATR] (Table 17). Thus,
a derived coronal-trigger of the [j]-onset emerges after consonant labialization
and V; delabialization.

In addition, I have proposed three consonant labialization rules. In two of them,
the consonant preceding a labial V is underlyingly non-labial. The third is an op-
tional consonant labialization rule found only in Akuapem that affects any conso-
nant before a V/:5/V,/a/ sequence. To these, one can also add a V; delabialization
rule which targets either /u/ or /©5/ when preceded by a labialized consonant.

The rule relationships identified here are of the feeding type, which holds
among consonant labialization, V; delabialization, and [j] onset-formation and
labio-palatalization, in that order. The V; delabialization rule applies to avoid a
[Labialized][Labial] (consonant-vowel) sequence, and the [j]-onset is formed to
prevent a [+High][-High] vowel-sequence.

The vowel /u/ triggers consonant labialization and also undergoes V; delabial-
ization to condition the [j] glide-onset more than /t/. Cross-dialectally, V; delabi-
alization involving /«/ applies when the surrounding sounds (both consonants
and vowels) are underlyingly coronal.

3.2 Domains of [w] glide-onset formation

This subsection discusses input vowel sequences that result in [w] glide-onset
formation. The first portion focuses on data in Tables 19 through 23 which in-
volve vowel sequences preceded by a labial consonant. In most instances, the
expected [w] glide-onset emerges. However, Table 24 is given for comparison as
it contains data discussed earlier where the language distinctly but unexpectedly
opts out of [w] onset-formation.

Data from Tables 19 through 22, and also Table 23 below, exhibit the following
shared properties: i) Vi[,p;gh) is underlyingly high and labial, ii) the consonant
preceding V is labial, and iii) V, is [-High]. Rule (7) accounts for [w] glide-onset
formation in these instances and is not restricted to V; being only /25/ or /u/.

(7)  w glide-onset formation:
@ — [W] /C4Labial] Vi[+High, Labial] __ V2[-High]

This rule applies broadly, when C is underlyingly labial, V; is high and labial,
and V, is [-High]. Exceptions to it contain inputs with V,/¢/ (as in Table 24)
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Table 19: Input /uo/ se-
quences

Table 20: Input /oo/ se-
quences

a. /ebuo/
b. /afuo/

by 7 7 3 3
eébuwod  ‘coop

2fuwd  ‘farm’

a. /&bsd/
b. /ef&55/

‘stone’
‘buffalo’

ebdw)
efowd

Table 21: Input /ua/ se-

quences Table 22: Input /a/ sequences

a. /bud/ buwa ‘answer’ a. /bba/ bdwa  ‘help’

b. /fua/ fawa ‘single’ b. /fba/  fowa  “agree with’
Table 23: Input /ue/ se- Table 24: Input /ve/ se-
quences quences

a. /pué/ puwé ‘goout’ a. /bsé/  bsjé ‘be crunchy’

b. /bué/ buwé ‘open’ b. /f5¢/  f5j¢ ‘beill’

which seem immune to it. To account for such outcomes, Rule (4), proposed
above, must be ordered before Rule (7). In these instances involving /e/, the gram-

mar prioritizes [j] onset-formation rule over [w] onset-formation. The deriva-
tions in Table 25 illustrates this outcome.

Table 25: Effect of V,, /¢/

/bisé/ /bué/

Rule 4 basjé -
Rule 7 - buwé
[b&5jé] [buwé]
‘be crunchy’  ‘open’

In Table 25, the /e/-specific [j]-onset rule bleeds the [w]-onset rule, yielding
/bsé/ — [bsjé]. Reversing the rules would derive unattested *[bdwé]. The [j]-

onset rule does not apply to /bué/ whose V, is [+ATR], resulting instead in
[buwé].
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The last of the [w]-onset cases to be analyzed involve the forms in Tables 26
and 27. The vowel sequences are underlyingly /0/ and /wa/, just like those in Ta-
bles 21 and 22, but they differ in that they are preceded by non-labial consonants.

Table 26: Input /t59/ sequences

a. /&t65/  iowd ‘butt’
b. /&ék&s/  ekdswd ‘buffalo’

Table 27: Input /5a/ sequences

a. /tb4/ tdwa  ‘enjoin’
b. /sba/ sdwa  ‘carry over head’
c. /k&d/ kdwa  ‘bend over’

Rule (8) captures [w] onset-formation as it applies to forms in Tables 26 and 27.

(8) w glide-onset formation for C[_gapiar) V1/0/:
@ — [W] /C[_Labia1]) V1[+High, Labial, ~ATR] — V2[-High]

We can see that this rule is restricted to applying to V; // because vowel-
sequences /uo/ and /ua/, when preceded by non-labial consonants, submit in-
stead to the [j]-onset rule. The outcomes in Table 28 illustrate key differences
that extend from these differing vocalic environments, which are captured by

rule ordering.

Table 28: Effect of V; /x5/ vs. /u/ and C labiality

[(e)tS5/  /tsa/ /bsa/ /bsé/ /bua/ /bué/
Rule 4 - - - bdsjé - -
Rule 7 - - biswa - buwa buwé
Rule 8 tswd towa - - - -

[tswd] [tdwa] [bdwa] [b3jé] [buwa] [buwé]

‘butt”  ‘join”  ‘help’  ‘be crunchy’  ‘help’  ‘open’
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3.3 Rules and their refinements

Table 29 presents, in no particular order, a summary of the rules proposed thus
far to be responsible for [j] and [w] onset-formation between high and non-
high vowel-sequences in Akan; any ordering relationships that hold between
rules are discussed below. In the interest of space, feature names are abbrevi-
ated. Taken together, these repair strategies in Akan prevent *Vi[,gigh] V2[-High]
vowel sequences and *[Labialized][Labial] consonant-vowel sequences in CVV
words. For ease of reference, rules are numbered here according where they were
first discussed earlier in this chapter. Rules contributing to [j] onset-formation
are Rules (2) and (4), and those responsible for [w] onset-formation are Rules (7)
and (8). Thus, there are two rules directly responsible for forming each onset; one
occurs in a very specific vocalic environment, and one that applies more broadly.

Table 29: Rule summary

Rule Name Context

4 V, /¢/-conditioned [j]-onset @ — [3]/ Crerab] Vipsmi, ab, ~ATR] — Va[-Hi, Cor]
2 Vi(shi, cory [j]-onset @ — [j]/ Vi, cor] — Va[-mi

8 [w]-onset, non-Labial C, Vi/s/ @ — [W]/Cl_pap) Vi[sHi, Lab, -aTR] — Va[-Hi]

7 [w]-onset, Labial C @ — [W]/Cpirap) Vi Lab] — Va[-i

3a  Consonant labialization 1 Cl-1ab)—Crab] "/ Vi[+mi, Lab, +ATR] V2[-Hi]

3b  Consonant labialization 2 Cl-1ab)—Crab] "/ V1[+ni, Lab, ~ATR] V 2[-Hi, Cor]
5 C-Labialization (Akuapem), /sa/ C — [CY]/__ V,[u; vab, -aTR] Va[+Low]

6 V, delabialization Virap) — [Cor]/C¥ __

3d  Labio-palatalization C¥ — CY_Vipmi cor

In the remainder of this section, I illustrate various interactions that arise be-
tween rules in Table 29. It has been shown thus far that rule ordering is critical in
a number of instances. For example it was shown in Table 25 that Rule (4) must
crucially precede Rule (7). I also discussed that Rule (5), which applies only in the
Akuapem dialect, sets the stage for V; delabialization via Rule (6), and thereafter
[j] glide-onset formation (Rule 2) and labio-palatalization (Rule 3d).

In Rule (4), [j] onset-formation is conditioned by a non-high coronal V, when
the preceding CV sequence is /C[,1abial0/- Given what occurs elsewhere in Akan,
other potential outcomes could have been: i) for V; /&5/ to delabialize to [1] and
then for [1] to have conditioned the [j]-onset (i.e., f5¢ — fijé ‘vomit’), or ii) for V,
/ss/ to have conditioned a [w]-onset, which would thereafter trigger an alterna-
tion of /¢/ to [2] as in: bdsé — bdwé — bsw)). Both outcomes would have been
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semantically costly, however. That is, [j] onset-formation conditioned by V, /¢/
blocks a V[ apial] delabialization rule and also a [w] onset-formation rule, which
Thave demonstrated above disrupts the semantic identity of C[,apiar) /5¢/ inputs.
As such, /v5/ as Vi must retain its labiality and must not be allowed to trigger the
[w] glide-onset.

The [j] glide-formation rule (Rule 2) applies in contexts where such semantic
issues are not relevant. That is, the rule applies when V[, High, Labial] delabializa-
tion (via Rule 6) has applied to V; /o5/ or /u/, changing them to a coronal, [1] or
[i], respectively, or when V; is inherently coronal. Note that the consonant labi-
alization rules in (3a) and (3b) create the context required for the application of
Rule (6); these labialization rules apply when the initial consonant of the word
is [-Labial].

A third consonant labialization rule (Rule 5) applies only in the Akuapem di-
alect and affects both labial and non-labial consonants before the vowel sequence
/wa/. This rule is just like the labialization rules (3a) and (3b) in that it feeds
Vi[+High, +Labial] delabialization. It can therefore be said that C[_apiay) labializa-
tion, via whichever of the three labialization rules applies in a given environ-
ment, is a process that feeds Vy[yapia)) delabialization which, in turn, feeds [j]
glide-onset formation triggered by V[, High, Coronal]-

In sum, consonant labialization applies to preserve V; labiality, V; delabial-
ization prevents an impermissible C*Vy[y apia1) sequence, and [j] glide-onset for-
mation prevents "Vi[,High] V2[-High] Sequence. As shown, the vowel /u/ is more
susceptible to these processes than /z/.

Concerning the two [w] onset-formation rules, Rules (7) and (8), a [w] glide-
onset is formed when V[, jgp) is underlyingly labial and remains so on the sur-
face. Rule (8) is restricted to applying when V[,yjgp) is /o/ and the consonant
preceding it is non-labial. In Rule (3b), the environment conditioning consonant
labialization is similar to that of [w] glide-onset formation. For both, the initial
consonant is non-labial, and V is /&s/. The only difference between them is the
content of V, which is broadly [-High] in Rule (7), while narrowly [-High, -
Coronal] in Rule (3b). As such, the narrower rule must precede the broader rule,
as shown in Table 30, so that /t5¢é/ ‘to remove from fire’ can be spared of [w] glide-
onset formation. Even reversing the order of the two rules in Table 30 would yield
an unattested form for /t&¢/ — *[towé], illustrating that other factors must be at
play.

Table 31 shows the attested outcome [t"ijé] is created owing to the downstream
effects of V; delabialization, consonant labio-palatalization, and [j] glide-onset
formation, which must consecutively apply and act upon the output of Rule (3b).
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Table 30: Consonant labialization precedes [w] glide-onset

[t5€/ J(ENES/ /t54/
Rule 3b tsé - -
Rule 8 - (&)téwd tbwa
*[t€] [(et5w3]  [tdwa]
‘remove from fire’ ‘butt’ ‘enjoin’

The input forms /(¢)t53/ ‘butt’ and /tsa/ ‘to enjoin’ are not subject to Vy delabi-
alization, consonant labio-palatalization, and [j] glide-onset formation, as they
have not undergone consonant labialization, on which these rules depend.

Table 31: Feeding effects

/tsé] [(&)t55/ /t54/
Rule 3b tVoé - -
Rule 8 - (A)téwd tswa
Rule 6 tVié - -
Rule 3d t'ié - -
Rule 2 thjé - -
“[t"j€] [(e)t5wS]  [tdwa]
‘remove from fire’ ‘butt’ ‘enjoin’

The broader [w] glide-onset rule, Rule (7), applies in instances where Vi, pigh)
and the consonant preceding it are [+Labial]. Notably, V, must be a non-high
vowel. The context of the narrower [j] onset formation rule triggered by V, /e/,
Rule (4), is similar, illustrating that the latter must be ordered before the former
in order for it to have any visible effect. This ordering, yielding [bdjé] ‘to be
crunchy’ from input /bd¢/ illustrates the necessity of this ordering in Table 32.
Other inputs whose V, differs are not affected by the more stringent rule.

What I hope is clear is that Vy is the primary conditioner of glide-onset for-
mation. V, has a limited, but nonetheless significant, role to play. Concerning
the two high labial Vs, /5/ generally conditions [w] glide-onset formation. It
only conditions consonant labialization (with accompanying V; delabialization,
consonant labio-palatalization, and [j] glide-onset formation rules) when the pre-
ceding consonant is non-labial and the succeeding vowel is /¢/. There are cases
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Table 32: Ordering [j] glide-onset before [w] glide-onset

/bSé/ /(&)b35/ /bua/ /bué/ /(€)buad/ /bua/
Rule 4 bdsjé - - - - -
Rule 7 - (&)bSw bswa buwé (é)buwd buwa
[b&sjé] [(¢)bsw3] [boswa] [buwé] [(&)buwd]  [buwa]
‘be crunchy’ ‘stone’ ‘help”  ‘open’ ‘coop’ ‘answer’

where /¢/ is the V; (i.e., in C,ppia1)/ve/ words), and therefore V;, steps in to trig-
ger a [j] glide-onset when V; cannot act in either of the ways described above
(i.e., when neither consonant labialization nor the [w] glide-onset formation rule
could apply). V; /u/ generally conditions consonant labialization, followed by
V, delabialization, consonant labio-palatalization, and [j] glide-onset formation.
It only conditions [w] glide-onset formation when the preceding consonant is
labial.

In Akuapem, consonant labialization and its accompanying rules, on the one
hand, and the rule of [w] glide-onset formation, on the other, apply indepen-
dently (irrespective on the place of articulation of the initial consonant) to de-
rive variant output realizations in /C&a/ input cases. That is, these forms un-
dergo either [j] glide-onset formation with the initial consonant becoming labio-
palatalized, or [w] glide-onset formation with the initial consonant being intact.?

4 Conclusion

In this section, I situate the findings presented above within phonological theory
to shed more light on the motivations for the observed vowel and consonant
behaviors as well as the prosodic aspects of the glide-onset formations under
consideration in this paper.

The following is a brief overview of some essential principles of markedness
theory and sonority theory to which the findings relate. The theory of marked-
ness (de Lacy 2002, 2006, Lombardi 2002) posits that “not all elements in a phono-
logical system are of equal status” (Rice 2007). The unmarked/marked distinction
between any two segments often dictates which phonological processes they can

3The approach taken here has been rule-based. In non-linear phonological terms, consonant
labialization and both [j] and [w] glide-onset formation, could be conceived of and represented
by place feature spreading — not a complete spreading of a vowel as one reviewer suggested —
either regressively or progressively.
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be subject to. The tendency is to preserve marked units over unmarked ones in
situations where one of them must be deleted in a given phonological domain. In
terms of height (from marked to unmarked) the following relationships can be
proposed for Akan vowels: [-High] > [+High] and [+Low] > [-Low]. Taken to-
gether, high vowels are the least marked, and so forth, as vowel height moves to
mid and low: a > o, 9, ¢, e > &, u, i, 1). For consonant place, coronal is unmarked.

As noted by Zec (2007: 178-179), “[s]onority ... steers the crucial aspects of syl-
lable internal segment sequencing” [and that] “[t]he second mode of constraining
sonority is syntagmatic in nature” Argued to underlie intra- and inter-syllabic or-
ganization of segments, the sonority scale/hierarchy has been represented as fol-
lows (from the most to least sonorous): V (low > mid > high) > L (rhotics > lat-
erals) > N (nasals) > O (voiced fricatives >> voiced stops >> voiceless fricatives >
voiceless stops) (Zec 2007: 178). As reiterated by Zec, “[b]y taking into account the
ordering [as given above], the arrangement of segments within the syllable fol-
lows a clear pattern: the most sonorous segment occupies the nucleus, while the
less sonorous ones occur towards the margins. [Syntagmatically], [c]onstraints
on sonority distance have the task to optimize the sonority slope between mar-
gins and peaks, both within and across syllables”. I would argue that Syllable
Contact Law (SCL, Murray & Vennemann 1983), focusing on vowel sequences
between syllables, motivates onset formation in Akan.

Prosodically, what begins as a /CV.V/ syllable sequence (with the second onset-
less syllable being marked) undergoes glide-onset formation to become [CV.CV].
The outcome is two unmarked CV syllables. What is fascinating is how the lan-
guage employs an unmarked prosodic strategy to obviate the phonotactically ill-
formed *[+High][-High] vowel sequence. In achieving this objective, templates
have to be modified (e.g., a C has to be inserted on the CV-tier) to allow for
the onset and glide formations (i.e., the prosodic and segmental/featural reme-
dies, respectively) which apply concurrently to right this phonotactic blunder.
To meet this objective, there is alignment (i.e., association), re-alignment (i.e.,
re-association), and de-association of units of the different levels of input rep-
resentation, which could easily be illustrated in a non-linear representational
model.

This re-organization of features and prosodic units is required to prevent a
marked [+High][-High] phonotactic sequence, in a context where the feature
[+High] (i.e., the unmarked value) is lexically significant and must be preserved.
The unmarked status of [+High] is established based on how sounds with this
feature respond when adjacent to those with the feature [-High]. The word,
par‘split’, when reduplicated to parpar, is pronounced [paapar]. That is, /1/ (be-
ing unmarked in Akan) is lost in pronunciation, and /a/ (being marked in Akan)
is doubled to compensate for the loss.
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Also contributing to the observed outcomes is that, historically, the sounds [te,
dz, y, ¢] are said to have been originally /k, g, w, h/, respectively, word-initially
before Vi[;High, Coronal, +ATR] V2[-High]- The V; /i/ was deleted alongside the coro-
nalization of the two plosives /k, g/ to [te, dz], respectively. Thus, what was once
a disyllabic root became monosyllabic. Interestingly, the [+ATR] feature of the
deleted /i/ still triggers regressive [+ATR] harmony in the language. The so-called
historical reduction was made possible by the fact that the high vowel was not
contrastive in said domain. Words in the language that are argued to have been
subjected to the two processes are: agya [edza] ‘father’, gya [dza] ‘leave’, and
egya [edza] ‘fire’, as well as, twa [tgya], ‘to cut’, and dwa [dzya] ‘to peel off’. De
Jong & Obeng (2000) (also, see de Jong 2024 [this volume]) use the term palatal-
ization to refer to the above historical process in Akan.

Via this process, an unmarked [+High] vowel was deleted, and a marked
[-High] vowel preserved, illustrating another instance of faithfulness to the
marked, masking of the unmarked, submergence of the unmarked (de Lacy 2002,
2006, Rice 1999, 2002). The impermissible [+High][-High] vowel sequence can-
not be prevented by deleting the unmarked high vowel in the data under consid-
eration in the current paper. This is because the unmarked high vowel is lexically
significant - i.e., its deletion would create another attested word. The formation
of a glide-onset, therefore, precludes the unmarked [+High] vowel from deletion.

Based on the current study, I would argue that glide-onset formation is a
strategy for preservation of the unmarked. The unmarked high vowel is under
threat of deletion by a succeeding non-high vowel. The argument in this paper
is that principles of sonority underlie the determination of what is marked and
unmarked in Akan grammar and that the two factors combined are significant in
the construction of syllable-sequences in Akan grammar. Glide-onset formation
applies to prevent an unmarked/less-sonorous vowel from the encroachment of,
and subsequent deletion by, a marked/more-sonorous vowel in sequence. With
Vi[+High) being less sonorous than Vy, the [j] or [w] glide is inserted to create a
syllable onset for the second vowel.

My analytical position is that sonority is not only significant in the organi-
zation of segments within syllables (Bybee 1976, Clements 1990, Jespersen 1904,
Selkirk 1984, Steriade 1982, Vennemann 1972, Zec 1988), and in constraining sylla-
ble contact sequences via the Syllable Contact Law (Murray & Vennemann 1983),
but it is also equally relevant in the sequencing of vowels at the syllable-boundary
in open syllable languages like Akan. Thus, it would appear that Syllable Con-
tact Law motivates glide-onset formation. Glide-onset formation is necessitated
by the fact that V;, which ends the first syllable, is less sonorous than a follow-
ing V,. The argument, therefore, is that glide formation applies to ensure that
the left edge of the second syllable is lower in sonority than the right edge of
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the first syllable. Glides are well-suited for this because they are lower on the
sonority scale than the high vowels which end the first syllable, but it should
also be noted that liquids, nasals, obstruents are also lower on the sonority scale
than high vowels, and, on that basis, one might consider them equally plausible
candidates for the V, onset slot. So, this leads to a question of why glides are
preferred over non-glides preceding V.

The answer would appear to rest in the fact that glide-onset formation must
be pursued in ways that preserve meaning, and the grammar meets this objec-
tive by employing more predictable, meaning-preserving processes, which the
[w] and [j] glide-onset formation can achieve. That is, the transition from a less
sonorous vocalic unit to the more sonorous vocalic unit of abutting syllables must
be avoided, and is so achieved through glide-onset formation conditioned by an
abutting vowel in the sequence in this preference order: [i, 1] > [e, €] > [u, v].
The conditioning vowel must be preserved, to the extent possible, to maintain
the root’s lexical identity.

This (re)syllabification effort is significant for achieving both phonotactic and
functional/semantic well-formedness. In the end, contrastive units/features are
preserved, and conditions regulating the sequencing of phonological (segmental
and featural) units (which are markedness- and sonority-based) under the um-
brella term, phonotactics, are observed.

That V;[_pigh] is more sonorous than Vi, yjgp], and the outcomes surrounding
them as presented here, is conceived as a fortitioning strategy aimed at preserv-
ing an unmarked but contrastive feature. This occurs predictably in all instances.
It is guaranteed by the extension a vowel’s place feature — either [Coronal] or
[Labial] - to the newly created onset slot. We see the tendency of /u/ (but not /z/)
to lose its labiality, and, therefore, for the [j] glide-onset to be generated often for
forms with underlying /u/. This trend can be viewed as principled if one bears in
mind that /u/ is higher than //, and therefore less marked based on the reason-
ing above. The vowel trapezium in Dolphyne (1988: 7) supports these findings.
Indeed, what the current study has done is to have offered the relevant empirical
phonological support for Dolphyne’s Akan vowel chart.

Lastly, on the semantic/functional side of the argument, glide-onset formation
applies when the repair of phonotactically impermissible vowel sequences via
loss of one of the two segments would be functionally/semantically costly. There-
fore, glide-onset formation comes across as the more convenient, alternative re-
pair strategy that significantly preserves essential elements of the two vowels
without the output resulting in any meaning difference. Thus, Akan’s grammar
appears to restrict the application of phonological to specific units and domains,
and demands that certain rules be ordered, so preserve both meaning and phono-
tactic well-formedness.
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Abbreviations

ATR Advanced Tongue Root Lab Labial

C Consonant Lo Low
Cor Coronal PST Past
Dor Dorsal Rd Round
EMP Emphatic SG  Singular
Hi  High \% Vowel
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