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ABSTRACT: Previous assumptions suggest that there is no regressive vowel nasalisation in
Edo, a language spoken in southern Nigeria. It is also generally believed that the process of glide
formation applies automatically in the Edo syllable patterning whenever the condition is met (that
is, if a high(er) vowel immediately occurs before another vowel). Prevailing evidence from
synchronic data, including 85 cases in which glide formation was expected to have occurred,
suggests a different understanding of nasalisation and glide formation, as well as their effects on the
Edo syllable structure. The aim of this study is to investigate the conditions under which glide
formation fails to occur when vowels co-occur in a given context. The data for the study are sourced
from Edo speakers in several speech contexts. The data were organized, analyzed with both
perceptual and acoustic methods and observed carefully with the aim of achieving the set goal. The
study reveals that regressive nasalisation is manifested in the language, and its interaction with glide
formation questions the presumed automatic nature of vowel gliding in Edo syllable. The paper also
goes further to suggest an alternative account of glide formation: that its rule does not always apply,
but is suspended in certain context by a ‘glide formation suspension rule’. It is maintained, herein,
that Edo manifests the CVV syllable structure, in addition to the V and CV.
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Introduction

This paper focuses on the Edo syllable structure. It provides evidence to
show that the glide formation in the language is doubtful or not automatic, at least.
The study uses the case of nasalisation to illustrate how the process is suspended,
or non-existent, in certain contexts.

Edo has over one million native speakers (National Bureau of Statistics,
2016). It is a Kwa language that belongs to the Proto-Edoid family (Elugbe, 1989)
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and is also classified under the New Benue Congo family (Williamson and
Blench, 2000). Its speakers are found in Oredo, Ikpoba-Okha, Ovia South-West,
Ovia North-East, Egor, Uhunmwode and Orhionmwon local government areas of
present-day Edo State. Imasuen (1998) has observed that Edo native speakers are
also found in Oza N’Ogogo in Delta State and Okitipupa, Akotogbo, Idoani and
Akure in Ondo State. Edo is a tonal language (Evbuomwan, 2014, 2018;
Edionhon, 2016).

The data used for the study were collected from the three municipal local
government areas (i.e. Oredo, Ikpoba-Okha and Egor) in Benin City. They include
lexical items that were excerpted from the speeches of the eighteen (18) Edo
speakers in different controlled and uncontrolled contexts. The items were
organized according to their syllable structures, as well as the occurrence or non-
occurrence of nasality on the occurring syllable peaks. The analysis of the data
was done using both perceptual and acoustic methods (using the KayPENTAX
Computerized Speech Lab, CSL4500) to test for evidence of regressive
nasalization. The results were observed against the syllable structure conditions
in the Edo language.

Edo Syllable Structure

The syllable has increasingly become a subject of discourse in phonology,
given the assumption that “a word is phonotactically well-formed if it can be
divided exhaustively into one or more well-formed syllables” (Booij, 1999, p. 53).
There are several definitions of the syllable in the phonological literature (Gimson,
1980, Katamba, 1989, Giegerich, 1992, Laver, 1994, Roach, 2000, 2009, Ugorji,
2002, Ugechi & Ayugah, 2021, Inusah, 2024, and Evbuomwan & Asoro, 2025)
and each definition differs in line with the aspect of syllable analysis that
motivates such definition. Syllable weights are considered in view of the
constituents of the peak or coda, hence languages with a V, CV, or CCV syllable
structure have light syllables while languages with VC, CVV, CVC, CVCC, etc.
are said to have heavy syllable weight. Onsets do not contribute to syllable weight
(Hyman, 1985, Hyes, 1989, Broselow, Chen and Hoffman, 1997, Gordon, 2002).

Edo is claimed to manifest light syllables (Evbuomwan & Evbayiro,
2024) as shown in the following.

1. a) V Syllable tree b) CV Syllable tree
o o
| /\
N o) N
\Y C AY

The V syllable structure has a vowel (the nucleus, which occupies the
position of the syllable peak) as its only segment while the CV syllable structure
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is made up of an onset (i.e. a consonant) and a nucleus (i.e. a vowel). Edo syllables
do not have coda (i.e. arresting consonants). The language operates an open
syllable structure in which all syllables end in vowels. The understanding of the
Edo syllable structure is central to the present study because of the effect of glide
formation on the syllable structure of words in which they occur, changing a CvVV
to CCV. These syllable structures are illustrated in the examples below.
2.V —Syllable
a)l /il T
b) u/u/ “You
c) o /o/ ‘Him/She’
d)i/i/ ‘neg. marker’
3. CV - Syllable
a) lo/lof ‘use’
b) le/le/ ‘cook’
¢)  ban/ba/ ‘rip off
d)  si/si/ ‘creep’
e) mu/mu/ ‘carry’
)  re/liel ‘eat’
g) wu/wi/ ‘die’
h)  rre/ré/ ‘arrive’
i)  go/go/ ‘shout/wail’
j) ka/ka/ ‘count’
k) so/so/ ‘sing’
I) ma/ma/ ‘mold’
m) do /do/ ‘trade/weave’
n) tan/ta/ ‘spread (to dry)’
0) se/s¢l ‘sew’
p) ko /kd/ ‘plant’
q) ren 11€] “yes’
r) ren /3§ ‘know’

These structures can combine in Edo words in different formations which
could be di-syllabic, tri-syllabic, etc. (Omozuwa, 1992, 1997, 2010) as in the
following:

4.V -CV

a

e —
—
< 2
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As in the following examples:
5. a) omo /5md/ ‘child’
b) oko /0kd/ ‘canoe’
c) uwu fuwd/ ‘death’
d) odo /5d5/ ‘husband’
e) owe /6wé/ ‘broom’
f) ota /ota/ ‘evening
g) ede /edé/ “grey hair’
And
6.V-CV-CV

g

c/\c
AN

g
N 0/ T o] N
A C \Y C v
As in the following examples:
7. a) oghede /oyede/ ‘plantain’

b)  edede /¢dedé¢/ ‘old woman’
c) ekponmwe /ékp5mé/ ‘appreciation’
d) isanren /isaié/ ‘key’
€)  €gogo /£g6gol ‘bell’
f)  urhukpa /urukpa/ ‘lamp/light’
The combination is not restricted to the derivation of three-syllable words,
but several other syllable combinations are possible, as in the examples in 8,
below. _
8. a) ugboloko /ugboloko/ ‘bone’
b) ahuemwomwa /ahtuemdma/ ‘love’
¢) erhunmwurriarria /érumuriaria/ ‘butterfly’
Beside illustrating the combination of several syllable structures, these
examples also show the open syllabicity requirement of the Edo language.

Glide Formation
In Omozuwa (2010, p. 221), glide formation is defined as “the process
whereby a high vowel is de-syllabified to form a corresponding glide”. A glide is
characterized by a movement from one position of articulation to another in its
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production. This de-syllabification can be accounted for in terms of distinctive
features (Chomsky and Halle, 1968, Schane, 1973) as shown below:
9. Distinctive feature rule for de-syllabification in vowel gliding

+syll —syll +syll
+high — | ~high

Glide formation gives rise to a derived CCV (or CGV, where G = glide)
syllable structure in Edo from a CVV, where the first occurring vowel is high, as
in the following examples:

10a. Syllable tree showing the realization of CVV as CCV

G
O
N

N O/G\N
PN

‘ N _—, O
C v v C C v
b) Condition for glide formation.
CV(high)V — CCV
The changes in syllable structure accounts for the following examples:
11. a) sua /sua/ — [swa] ‘push’

b) tue /tue/ — [twe] ‘bleed/pour’

c) kue /kue/  — [kwe] ‘agree’

d) lue /lue/ — [Iwe] ‘chew’

e) ogui /6gui/ — [6gwi] ‘bush mango’

f) igue figue/  — [igwe] ‘kneel’

g) odueki /5dugki/ — [ddweki] ‘trader’
12. a) tie /tie/ — [tjé] ‘call/read’

b) wia /wia/  — [wja] ‘to smell’

c) ekia /ékia/  — [ékja] ‘penis’

d) maimia /miamia/— [mjamja] ‘forget’

e) erriarria /ériaria/ — [¢érjarja] ‘sand fly’

f) okiekie /oki¢kie/ — [dkjékjé] jest’

g) khiakhia /xiaxia/— [xjaxja] ‘scrape’

These suggest a general preference for light syllables in the language, given
that the CVV which bears a branching nucleus becomes a CCV, thereby reducing
the syllable weight from heavy to a light one. This glide formation, becomes
guestionable in the face of several CV.V, data in which the second occurring
vowel (i.e. V>) is inherently nasal. This brings to doubt, the issue of automatic
glide formation and places the scientific observer under pressure to believe that it
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may not be present in the data or, at least, suspended in that context. These will
be the subject of discussion in the subsequent sections.

Regressive Vowel Nasality in Edo
Data in Edo language suggest the occurrence of regressive vowel nasality
in Edo. Consider the following for example.

13.  a) ohuen /6hug/ — [6hii] ‘cough’
b) tian /tia/ — [tia] ‘sing praise of’
c) suan /sua/ — [slia] ‘aspire’
d) ihuan /ihaa/ — [ihiia] ‘song’
e) rruan /rua/ — [rua] “tie (a cloth)’
f) sien /sié/ — [si€] ‘deny’
g) ladian /ladia/ — [lad1a] “step out’
h) ihuen /ihaé/ — [ihdi&] “dirt’
i) iroen /idéE/ —> [i15€] ‘himself/herself’
j) okhaen /axag/ — [5X&€] “porcupine’
K) uvien favig/ — [GVig] ‘line’
) avien /avié/ — [avi£] ‘lining’
m) esagien /ésagie/  — [ésagi¢] ‘blood’
n) suen /sug/ — [sli] ‘start/begin’

0) ihienhien /ihighi&/  — [ihihig] ‘great grandchild’

The spread of nasality from an inherent nasal vowel on the oral vowel
preceding it in the above examples questions the true nature of the presumed
automatic process of glide formation in the language. This drives two
assumptions: 1) that there is glide formation in the examples above, in which case
one must also assume that the derived glide is nasalized. This way, CVV is
realized as CCV as in /6hua/ “sheep’ becomes [0hwi], and 2) that there is no glide
formation in these examples, in which case it is a simple case of regressive
nasalization, i.e. CVV is realized as CVV, as in /6htia/ ‘sheep’ becomes [6hiid].
Acoustic evidence, as the nasal formants in Fig. 1-3 below show, favours the
argument that the language manifests regressive nasality, in which case an
inherent nasal vowel spreads nasality on the preceding vowel in this syllable
environment. Nasality involves the lowering of the velum, thereby allowing the
coupling of the nasal and oral cavities (Ohala and Ohala, 1993, Pruthi and Epsy-
Wilson, 2004). What this does “is to shift the natural frequency of the vocal tract
(i.e. the formant frequencies for the non-nasal)” (Hawkins and Stevens, 1985, p.
1560).

Identifying vowel nasality on a spectrogram is not an easy task. However,
one common acoustic cue is the appearance of the nasal formant (also nasal
resonance) on the spectrum. “The nasal resonance would appear above the first
resonance (formant) only for very high vowels ... otherwise, the nasal resonance
appeared below the first resonance.” (Glass, 1984, p. 71). Other general acoustic
cues for the identification of nasals and nasalized vowels include a shift in F1 and
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F3 values (which corresponds to the lowering of the velum), longer segment
duration, weaker waveform (due to damping), the appearance of a spectral
prominence above F1 at about 1000Hz, heavy voicing bar and more visible F3 at
about 2500Hz (Fant, 1960, Berger, 2007, Chang, 2008, Omozuwa, 2010, Manyah,
2011, Styler, 2015). A comparison of the Edo front-high and back-high vowels on
a spectrogram are shown in Fig.1 below.

Fig.1. Spectrographic analysis of [u] and [1], [i] and [i] in the environment
of [b], showing the occurrence of nasal formants just above F1.

'-T_lew:t;oqr-nfrsvc)_ ) L . e ‘—
;i 200
1000 A ‘3
My Lol L Al
Clwl s [bi] b

The —» points to the observed nasal formants.

When the formant structures of the oral and nasal counterparts of the vowels
in the same environment (in Fig.1.) are compared, one observes that the nasal
formants (Fn) which are observed in the spectrum of the nasal vowels are clearly
absent in the cases of the oral vowels.

The data analyzed in this study show a consistence appearance of the nasal
formant on both vowels in the CVV position when the final vowel is an inherent
nasal. Consider the spectrograms below.

Fig. 2. Spectrogram showing nasal formant for nasalized [i] and [d] in
before [a] in C_V context.
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The —»points to the observed nasal formants.
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Fig. 3. Spectrogram showing nasal formant for nasalized [i] and [{i] in C_V
position.

>

[sul —[sug] [s] [siE]

The 5 points to the observed nasal formants.

The pointing arrow shows the observed nasal formant, Fn (or nasal
resonance) on the nasalized high vowel. Note that the nasality is more on the
inherently nasal (word final) vowels, since the nasality only spreads regressively
to the preceding vowels. This position (of regressive nasality) is driven by the fact
that a CCV analysis is not plausible. The non-plausibility, is further supported by
the fact that all data collected for this study manifest regressive nasality in this
environment, thereby suggesting a contrary view to general assumptions in the
phonological literature: that there is no regressive vowel nasalisation in Edo.

Alternative Account
An alternative explanation to this phenomenon is to make a case for a rule
within nasalisation that suspends glide formation in Edo. This glide formation
suspension rule can be stated as follows:
14. Glide-formation suspension rule:
When there is regressive nasalization,
glide formation is suspended.

Giventhis rule, the CVV syllable structure is retained. Edo has five inherent
the Language (i.e. /i, 1, u, U/) are expected to become corresponding glides in the
specified context. However, any of the oral high vowels that immediately precede
a nasal vowel is regressively nasalized, hence, only nasalized (not inherently
nasal) vowels can be found in that environment. Any of the non-high nasal vowel
that occurs immediately after another vowel in a word in the language spreads
nasality on the preceding vowel and suspends the occurrence of the envisaged
glide formation, if any, as the following sets of examples show:
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15. Where [4] restricts glide formation
a) ohuan /6hua/ — [6hiia] ‘sheep’
b) khuan /xua/ — [x0a] ‘earn money’
c) khian /xia/ — [xia] ‘walk/become’
d) fian /fia/l  — [fi3] ‘cut’
e) vian /via/ [Vié] nag’
f) ebian /ebia/ — [ebla] extract(N)
g) eghian /eyla/ — [ey1a] enemy’
h) ikian /ikia/ — [1k1a] ‘house fly’
i) udian /udia/  — [udia] “tsetse fly’
j) okhian /oxia/ — [0x1a] ‘soldier ants’
16. Where [£] restricts glide formation
a) ehien /¢hié/ — [¢hié] ‘pepper’
b) ovien /3vié/ — [3ViE] ‘slave’
¢) eghoen /&y5e/— [&y5¢] ‘stranger’
d) gien /gie/  — [gi] ‘to burn’
e) bien /bie/  — [big] ‘slice’
f) khien /xig/  — [xi£] “sell’
g) dien /die/  — [di£] ‘be older than’
h) zien /zie/ ~ — [z1€] ‘get stuck’ (i.e. a vehicle in mud)
i) rrienrrien /rigrié/— [1ierié] ‘sweet’
j) akhaen /axag/ — [axag] ‘evil’
17. Where [3] restricts glide formation
a) edion /édi3/ — [&di5] ‘elders’
b) vuon Vid/  — [vli3] ‘be full’
¢) orrion /ori3/ — [ori5] ‘mind’

Following from the above discussion, it is evident that CVV is an attested
syllable structure in the language, in addition to the already established ones. The
present study, hereby, argues that Edo has the V, CV and CVV syllable structures,
as revealed in the analysis presented which has relied on both auditory and
acoustic methods.

Conclusion

This paper focused on the Edo syllable structure, with particular reference
to observed regressive nasalisation of the two high vowels in the language ([i] and
[u]) when they occurred immediately before nasal vowels in word final position.
The paper examined data in view of this, using spectrographic analysis (i.e. the
Analysis Synthesis Laboratory Tool of the KayPENTAX Computerized Speech
Lab 4500) to corroborate the result of the auditory method, and showed that
regressive nasalisation is evident in the language. The paper also made a case for
a glide formation suspension rule. This rule suspends glide formation in the
context of regressive nasalisation of high vowels that are expected to form glides,
giving rise to the realization of CVV as CVV. Edo manifests a CVV syllable
structure in addition to the VV and CV structures already established, in which case,
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the Edo syllable structures are V, CV, CVV. This paper, therefore, represents an
invitation to linguists to examine the phenomena of nasalisation and glide
formation in a new light in Edo syllable structure.
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