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ABSTRACT

This paper presents a systematic description ofltheowel phonemes (seven oral and four
nasal vowels) of Siwu, the language of the peodleAkpafu and Lolobi through a
spectrographic analysis. The paper determines mmtdc basis, the underlying acoustic
parameters that characterize the vowel systemwil.SThe result of the study defines the
acoustic vowel space of the language and shows ttietvowels are adequately dispersed
within the vowel space as predicted by the maxidigpersion theory. The result further
reveals that there are no significant dialectdiedd#nces between the two towns, (Akpafu and
Lolobi) that constitute the Siwu language commugityn the acoustic level.
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1. INTRODUCTION

The main aim of this paper is to establish a peeaisd systematic description of
the quality of the vowels of the Siwu language tigio spectrographic analysis.
The study will determine on scientific basis thel@rlying acoustic parameters
that characterize the vowel system of the language.

Siwu is one of the Ghana-Togo Mountain languageIM¥{s These
languages, formerly called Togorestsprachen (Togmrant Languages) and
Central Togo languages, are a group of about feartenguages spoken in the
mountains of the Ghana-Togo borderland. These Eyggiare part of the Kwa
subgroup of the Volta-Comoe branch of the Niger@@olanguage family.

Siwu is spoken by the people of Akpafu and Lol&wu is closely related
to Skpele (the language of the people of Likpe) and Lelefaicording to the
2000 population census, there are about 16,779endus speakers of Siwu in
the Hohoe district of the Volta Region. The peopleAkpafu and Lolobi call
themselves Mawu. Akpafu and Lolobi represent twaually intelligible dialect
areas of the Siwu language. The Mawu people liveigimt towns within the
Hohoe district of the Volta region. Along the Hohtssikan road, lie
Mempeasem, Todzi and Odomi. The rest are Hunyageorkor, Ashiambi,
Sokpoo and Kumasi. All eight Siwu towns are locatathim 7-15 miles north of
Hohoe. The boundaries of Akpafu and Lolobi tradiibareas stretch along the
mountains north of Santrokofi, and the ridges uph® forest reserve, east of
Nkonya. They share a common boundary with Bowid &uem to the north,
Likpe to the east and to the south Ewe (for Lolalnigi Santrokofi (for Akpafu).
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The Mawu people are peasant farmers who grow bithps such as brown
rice, cocoa, corn, cassava, yam, and plantaindBsdarming, the Mawu people
take pride in having been involved in an indigenaws industry, which
collapsed toward the end of the nineteenth cenduly to the influx of cheap
European steel products. Remains of iron mininggelsng, and forging
activities can still be seen in Todzi, the oldestvi town and the only one that
is still atop the mountain (All Mawu towns were enlocated on top of the
mountains).

The Siwu language, according to the classificatipriHeine (1968), belongs
to the Na-Togo Sub-group of the Ghana Togo Mounkanguages. Just like
Santrokofi, Logba and Avatime, almost all the speslof Siwu are bilingual in
Siwu and Ewe (the predominant language in the rggiBiwu has a seven
phonemic oral vowel system which consists of [ig,&, u, 0,]. These vowels
are traditionally classified as high front [i], hidpack [u], mid front [eg] mid
back [0,0] and the central low [a].

Since spectrographic analysis became availables tkehe natural tendency
to try to relate what was known as articulatorypamies to what is now being
investigated as acoustic or spectral propertietafPe 1951). Strengthening the
position, Ladefoged (1993), asserts that the st articulatory description of
vowels is not very satisfactory. He points out thaivels described as “high”
across languages do not have the same height,hahdhe so-called “back”
vowels vary considerably in their degree of backnd$e maintains that the
front/back and high/low dimensions used to contkestels of languages are
best described using acoustic terms. Referringgdeight of the tongue and the
front/back description of vowels, Ladefoged stadked "There is no doubt these
terms are appropriate for describing the relatigpssihetween different vowel
qualities, but to some extent, phoneticians mayhsen using these terms and
labels to specify acoustic dimensions rather tisadescriptions of actual tongue
positions".

Lado (1957) presented a systematic technique topammtwo sound
systems. In the tradition of contrastive analysiado predicted that careful
analysis of two separate sound systems ¢faid L) will allow the prediction,
detection and correction of pronunciation problefos L, learners. He
suggested that such analysis must involve manyragctlating to the sound
system, such as phonetics, phonemic sequencesookeplies and intonation
patterns. For Lado, the goal of such analysis igmprove foreign language
instruction and create better learning materialddarners.

According to Akpanglo-Nartey (2006), the main camncef every language
teacher is that he presents the structure of thgukge(s) he teaches as
truthfully as possible. He adds that an accuraserg&ion of the language must
be made available to the language teacher at\adldeof grammar including,
phonetic, phonological, morphological, syntactiad assemantic levels. In the
light of this, the present study will help in thesign and development of
syllabus for the teaching and learning of Englisraasecond language with this
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language community. It will also help in the desagrd development of syllabus
for the teaching and learning of Siwu as coursestotly in this language
community.

Since it has been established that there are gulfierences among vowels
transcribed with similar symbols in different larges, there is the need for an
adequate instrumental study to give precise antesydic description of the
vowels of each language. The present study willrefloee show these
differences.

2.1 DATA COLLECTION

The speakers were randomly picked and intervievaad. of the interview 40
speakers, 20 males and 20 females who are betWweeages of 20 and 60years
were selected from the two main towns of the Simanglage community for the
recording; that is, 10 males and 10 females froohdawn in order to ensure
gender balance among speakers. The equal numlmeales and females is to
ensure balanced frequency values for the vowelss iBhbecause for female
voices, the formant frequency values are aboub1Ib%6 higher, on account of
the fact that the resonance cavities in the fewadal tract are smaller (shorter)
by about 10 to 15% than those of male speakersydamlies of vowel quality
that confirm this cross-linguistic difference irethowels of males and females
abounds in the literature: (Chiba & Kajiyama, 19&ant, 1960, 1965, 1975;
Cox, 2002). Even though Akpanglo-Nartey, R. A. (20agrees with the finding
that gender affects vowel quality, she found tlmat difference between male
and female are not consistent for all vowel typad thus concludes that gender
may not be entirely responsible for such differendéne effect of gender is not
discussed in the present paper. However, in oaget frequency values that
will be the truest representation of a people daraguage community, there
must be a balance between the male and female giagul All the selected
subjects demonstrated normal speech and hearifigeabiThe subjects are all
natives who have been living in these towns anceHhasen using the Siwu
language for their daily interactions.

The procedure in this study is modeled after Petei& Barney (1952),
replicated by Wells, (1962). Wells conducted a spgcaphic study on the pure
vowels of British English as embedded in /h-d/ meytl@abic words. He noted
that vowels are found to be characterized by pestkenergy around the
frequencies corresponding to the natural frequenaig¢he supraglottal cavities,
as they move during the articulation of the soumdsicerned and these
frequency bands are the formants. He also noted different vowels are
characterized by different formant frequencies dnyd peaks of energy at
different frequencies. According to his explanatidifferent shapes of the vocal
tract and the different positions of the tongue @raracterized by their varying
corresponding frequency responses and pass bands gifie rise to different
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formants. He stated that in order to be able txifp¢he vowel sounds of a
language in acoustic terms, it is necessary te,sthong other things, the
frequencies of at least some of the formant charatics of those vowels.

The study analyzed the 11 vowel phonemes of thas $anguage. These
include seven oral and four nasal vowels. Theseel®were placed in CV
contexts for production. Words exemplifying the esevoral and four nasal
vowel contrasts were selected such that the taxq®els are preceded by [b].
The combination of the target vowels and the coast: resulted in the
following series of wordshi, be, fz, ba, b, bo, bu, BiI k&, ba, B, for both oral
and nasal vowels. The words containing the targefels were embedded in the
carrier frame, “kpere—tutuutu” meaning ‘say—exactifere the target vowel
occupies the blank space. Each sentence contdimengirget vowel was written
on a card and was presented to the speakers to Eeatl sentence repeated
three times yielding a total of 33 tokens of targ@tvels per speaker, that is, 11
vowels in three repetitions for each vowel. 660 gbwkens were obtained for
the 11 vowels for each dialect community of Siwu.all, 1320 vowel tokens
were elicited from the 40 native speakers who veslected from Akpafu and
Lolobi.

The subjects were made to read the carrier sergescaaturally as possible
for the recording. The English gloss of each testdacontaining the target
vowels was written in parenthesis beneath eachwtesd. This is to eliminate
any type of ambiguity that may occur as a resutboél variations.

The recordings were made by a Sony IC recorder gquiat room. The
volume of the microphone was controlled and a cdast mouth-to-microphone
distance was maintained for all speakers.

2.2 DATA PRESENTATION

Measurements of vowels were taken using a comnaeed acoustic analysis
system (Kay Elemetrics, CLS-4500). Each vowel semyas fed from the Sony
IC recorder (IDC-MS 252) into a computer interfacedh a Computerized
Speech Lab (CSL-4500) at a sampling rate of 11025H® Computerized
Speech Lab (CSL) produces a graphic display of eedp sample which is
conventionally called a spectrogram.

Formant resonances of vowels and the effects afgd®in pitch and vocal
effort were exemplified in spectrograms of natuspkech. The spectrograph
provides a spectral analysis (spectrogram) of thergy present at each
frequency or band of frequencies within a compleoustic signal. It is possible
to analyze sounds so that one can measure thd &etgaencies of formants.
Vowels are segmented to show the visual representat their component
formant frequencies in wideband spectrograms. Tist fwo formants were
measured using the Kay Elemetrics Multi Speeche®ysFor each vowel token,
a steady state portion was found near the midmditite vowel. The midpoints
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of the target vowels were selected so as to mimntie influence of the
adjacent segments and also minimize any transiteffect on the vowels.

Figure 1 shows the spectrogram for a male speaksr Eolobi producing
the vowel [0] in the utterance “kpere bo tutuuta’three repetitions with the
waveform in the top box and the wideband spectmycarepresentation in the
bottom box.

PO =1 |

Figure 1. Waveform and spectrogram of Lolobi male speakeay@ng ‘kpere_lw tutuutu’ in three
repetitions

Waveforms and spectrograms are very useful repiasmms in an acoustic
study. The waveforms show variations in air presag the speaker makes the
utterances. Periods of vibration of the vocal cavdse shown by vertical pulses
whereas period of silence are shown by a singledwal line. The wideband
spectrogram also shows vertical striations whiglresent the vibrations of the
vocal cords during the utterance. The signals i lboxes were synchronized,
mapping each waveform onto its spectrographic ssoration.

On the spectrogram, a time scale (with an arbitséayting point) is shown
along the bottom of the picture, and the verticales shows the frequencies in
Hertz (Hz). The relative intensity of each compdrfeaquency is shown by the
darkness of the mark. As a result, the formantsvalyw as dark horizontal bars.
From the bottom of the horizontal bar, the firstotiormants are said to
determine the quality of vowels whereas the highess: fourth, fifth, etc. are
not known to be linguistically significant.

The First formant, (F1), inversely corresponds tovel height (openness)
while the second formant, (F2), corresponds to bes& The formant frequency
values of formant one (F1) and formant two (F2}ha# individual vowels per
dialect were tabulated. The distance between fotsnavo and one were also

calculated. The distance between F1 and F2) (EZound to be more directly
related to vowel frontness than the F2 (Lindau,8lark & Yallop, 1990).
Formant one values were plotted on the verticak gerdinate) against the

difference between formants two and one (F2-FI1)df2the horizontal axis
(abscissa).
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The Statistical Program for Social Sciences (SP@jvare package was
used for the analysis. A one-way analysis of vaeafANOVA) was conducted
to determine the means and standard deviation y¥d@ueesach vowel (oral and
nasalized) and variations within the language. Trfisrmation was used for the
description of the vowels. Tukey Post Hoc testssignificant differences were
performed separately on F1 and F2 values for oppig vowel pairs.

3. RESULTS

Formant frequency values for the two lowest forma(fl and F2) were
measured. The F2' (F2-F1) values for each of treetrepetitions of each vowel
per speaker was calculated. The results of thessumements are presented in a
form of tables and figures. The tables containntieans and standard deviations
of the F1 and F2' (F2-F1) of all vowel tokens.

The figures present the F1 values plotted agdiesE? values which are on
the vertical and the horizontal axes respectivélye means and the standard

deviations of F1 and F2vere used in the plotting of the vowels on the Bark
scale and also in drawing Ellipses for each vo#lipses were drawn using

two standard deviation values of F1 and, E®vering about 97% of the area
within which tokens of each vowel were scatteredvdls of significance are
used to show significant differences between thwel® of the individual
communities as well as between the two communifdisthe descriptions of
vowels are based on normalized data taking intcsidenation, the means,
standard deviations and the level of significance.

3.1 AKPAFUVOWELS

Table 1 F1 and FZ means and standard deviations of the formant #aqu values of each
oral vowel of Akpafu

F i e € a ) o} u

F1 |Mean 309 406 549 729 583 404 333

Std.Dev. |40 46 57 81 70 50 41

F2' | Mean 1995 1745 1411 805 449 501 521

Std.Dev. | 224 212 172 145 87 63 107

Table 1 presents the summary of the means andasthd@viations of F1 and

F2' values of each of the seven oral vowels utterethbywenty speakers of the
Akpafu town. These values are used in plottingvibveel points indicated on the
Akpafu vowel chart (Figure 2) described here. FegRrshows the Akpafu oral
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vowel space plotted as ellipses using two standirdation values of an
average of 58 tokens per vowel. The ellipses camut 97% of the areas
within which the tokens of each vowel are locaf€de ellipses drawn around
the individual vowels reveal that there are ovesldgetween adjacent front
vowels as well as the adjacent back vowels. Thelameing between the front
vowels are similar to the overlapping of the baolvels.

F2'(F2-F1)Hz

VTTN dh
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\[ AT TN AT TN
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1] 900

Figure 2. Ellipses of Akpafu oral vowels

Figure 2 shows the mean plots of each of the sewahvowels of Akpafu
uttered by the twenty speakers. There are threg tmwels [i, eg], three back
vowels [u, 0p] and one central vowel [a]. The front high vowi¢ig more front
than [e] which is located below it. [i] is locatati309Hz on the vertical axis and
at 1995Hz on the horizontal axig] [s located below [e] and slightly less front.
The space between [e] ang [s wider than the space between [i] and [e]. [a]
which is located at 729Hz on the vertical axis ahd05Hz on the horizontal
axis, is positioned far below][and p].

Table 2 F1 and F2 means and standard deviations of the formant feaqu values of each
nasal vowel of the Akpafu dialect of Siwu

F T £ a ]

F1 Mean 390 464 685 543
Std.Dev. |34 64 59 87

F2' Mean 1872 1734 689 403
Std.Dev. 362 161 79 75
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On the part of the back vowels, the high front vbjm¢ is located high above
and less back than [0]. The back high vowel [u}lightly lower than its front
counterpart, [i]. The space between [u] and itaeelpt vowel [0] is similar to
the space between their front counterparts [i][@hdo] is located far below [0].
It is the most back of the three back vowels.

Table 2 further presents the summary of the meamts the standard
deviations of the F1 and FR2alues of each of the four nasal vowels of Akpafu.
The nasal vowels includ€]i[€], [4] and p]. Ellipses drawn around these
vowels show a strong overlap betwegrafd E].
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Figure 3. Ellipses of Akpafu nasal vowels

As can be seen from figure 3, Akpafu has two froasal vowels,i[ €], one
back nasalized vowel3] and one central nasal vowel [&f] [s a high front
vowel which located above and slightly more frdmrt E]. The ellipses show
[@] standing distinctly separate from its compagaldwel, p]. [d] is located at
the low central position of the nasal vowel spggjes a mid-low back vowel.

Figure 4 shows the comparison between the oral reamhl vowels of
Akpafu. As indicated by the figure, the differentcestween the oral vowels and
the nasal counterparts do not follow any systengattern. While the front high
vowel [i] is higher and more front than its nasauwterpart 7, the mid-low
front vowel ] is rather lower and less front than its nasalnterpart §]. [a] is
lower and less back than its nasal counterparffd]and p] seemed to be
located at almost the same position in terms ofhtewith the nasalj|
occurring just a little more back.
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F2'(F2-F1)Hz

c 0 Q0 9  C O C QoO0C o Q0 ©C C ©Q
c oo o o o O & OgQOO%OO
© T N O 0 O T o Q @< k © <t o™
N NN N~ = - —

= = —— O 300
|
o
|1.Re 0
TN 400
\ e
~ ~
2 [EN S| \ Lk
£ N 1200 i
\\ Y/
AN 500
N
N )
\% p”
Ya d 700
800
aq00

Oral Nasalized =—==—=—==—-—

Figure 4. Akpafu oral and nasal vowel space

3.2 LOLOBIVOWELS

The vowels of Lolobi were recorded from twenty dmra (ten men and ten
women) between the ages of 20 and 60years. Alspleakers were natives of
Lolobi who spent almost all their lives within thelobi community. The results
obtained after normalizing the data are presemetie Tables 3—4 and Figure
5-8.

Table 3 F1 and F2 means and standard deviations of the formant feaqu values of each
oral vowel of Lolobi

F [ e € a > o] u

F1 Mean 314 | 406 549 770 583 404 333
Std.Dev. |40 46 57 81 70 50 41

F2' Mean 1992 1745 | 1411 726 449 501 521
Std.Dev. | 224 | 212 172 145 87 63 107

Table 3 presents the summary of the means andasthaeviations of F1 and

F2' values of each of the seven oral vowels utterethbytwenty speakers from
the Lolobi dialect community.
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Figure 5. Ellipses of Lolobi vowels

Figure 5 shows the vowel space of Lolobi voweldtplb using the means and
standard deviations of the F1 and R2lues presented in table 3 above. The
ellipses show an overlap between adjacent vowels as [i, €] and [&] in the
front as well as [u, 0] and [@] at the back region of the vowel space. The
ellipsis drawn around [a] stands alone even thaugan be inferred that there is
a slight interdependence between [a] afjd terms of height.

Lolobi has three front vowels [i, €], three back vowels [u, ®] and one
central vowel, [a]. The front high vowel, [i] isdhier and clearly more front than
its comparable vowel, [e]. [i] which is located3t4Hz on the vertical axis and
at 1992Hz on the horizontal axis is also slightiyhler than its back counterpart,
[u]. [i], [e] and [e] are clearly distinct from one another. The figgh®ws that,
the distance between [i] and [e] is similar to thtance between [e] angdl.[[a]
is located very low, at 770Hz on the vertical axmgl 726Hz on the horizontal
axis. As already seen in the ellipses of this dial@igure 3.2.1), the production
of [a] is quite unstable, since it can be uttered point as low as 900Hz and as
high as 600Hz in the F1 dimension. Even thoughtbk back vowel [u] a little
lower than its front counterpart, it is distant egb from [a] as to allow a
distinctive distribution of [0] ando] in between them. However, the space
between [u] and [0] is not as wide as the spaoedeet their front counterparts,
[i] and [e]. The space between [0] and i wider than the space between [u]
and [o]. p] is the most back of all the back vowel with [@ibg the least back.
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Table 4. F1 and F2Zmeans and standard deviations of the formant feaqu values of each
nasal vowel of the Lolobi dialect of Siwu

~

F ' £ a 5

F1 Mean 402 523 723 543
Std.Dev. |47 97 58.71 87

F2' Mean 1883 1586 646 403
Std.Dev. | 348 245 63.25 75

The means and standard deviations of the F1 ahdfRBe formant frequency
values of the nasalized vowels uttered by the sgsadf Lolobi are presented in
table 4.

F2'(F2-F1)Hz
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Figure 6. Ellipses of Lolobi nasal vowels

Lolobi nasal vowel space as shown by the ellipsaguite similar to that of the
Akpafu nasal vowel space. There is an overlap batwide ellipses drawn
around T) and E]. The ellipses of"Jiand E] are quite big suggesting that the
tokens of these two vowels cover very wide areasnestokens ofi] scatter
between 1200Hz and 2600Hz in the' Flmension whilst the tokens of]][
scattered between 300Hz and 700Hz in the F1 dirmensi
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Figure 7. Lolobi oral and nasal vowel space

A comparison between the oral and the nasal vowekes of Lolobi is
displayed in figure 7.7Tiis lower than its oral counterpari] [s located at the
same place as [e] on the vertical axig] is rather higher than its oral
counterpart, thereby shrinking the space betwesatf iand ). While [1] is less
front than its oral counterparg][is rather more front than its oral counterpart,
[€]. On the part of the central low nasalized vowa| |t is located higher and
less central than its oral counterpasi. if also higher and more back than its
oral counterpart. The distance between [a] ahds[very similar to the distance
between their nasalized counterparts [4] &hd [
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3.3 THEVOWELS OFSIWU

Table 5. F1 and F2 means and standard deviations of the formant feaqu values of each
oral vowel of Siwu

F [ e € a > 0 u

F1 Mean 310 403 537 |766 572 414 |326
Std.Dev. |50 46 64 79 |64 57 |55

F2' Mean 1993 | 1750 |1431 765 |411 469 |514
Std.Dev. 256 | 198 181 158 94 |78 |95

The Siwu language is made up of two dialects, Akpafid Lolobi. Table 5

presents the means and standard deviations of FF2Arnvalues of the seven
oral vowels of the Siwu uttered by the twenty smealeach from Akpafu and
Lolobi.
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Figure 8. Ellipses of Siwu vowels

Figure 8 presents the vowels of Siwu plotted aipssbs using the means and
standard deviation values of an average of 116n®ler vowel. The ellipses
show an overlap between almost all adjacent voWdis suggests that there is
an intersection of the areas covered by the tokéfis €], [e -¢], [u - 0] as well
as [0 -0]. The ellipses drawn around the front high voVi¢land the low central
vowel [a], are very wide because of the differebeéween female and male
values.
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The mean locations of the vowels of Siwu as produbg the twenty
speakers from Akpafu and Lolobi established thatwuSias three front and three
back vowels as well as one central vowel. The lEgfrent vowel is [i] which is
also the most front of the three front vowels. dtlocated at 310Hz on the
vertical axis and at 1993Hz on the horizontal aXise front high vowel [i] is
also slightly higher than its back counterpart [Ufe low central vowel [a] is
very distant from [i] thereby allowing a fairly rexe distribution of [e] ande]
in between them. [a] is located at 766Hz on thé&cadraxis and at 765Hz on the
horizontal axis. [e] is located higher and morenfrthan f]. The space between
[e] and E] is slightly wider than the space between [i] §ald

The low central vowel [a] is slightly closer to] than it is to §]. [o] is the
most back of three back vowels and is located bétdwThe back high vowel
[u] is the least back and the highest of the bamkels. [u] is located at 326Hz
on the vertical axis and at 514Hz on the horizoatas. Just like their front
counterparts, the space betwegand [0] is wider than that of [u] and [o0]. It is
clearly observable that all the front vowels aighdly higher than their back
counterparts. The three point vowels [i, a, u] lacated at the three corners of
the vowel space with the other vowels occurringetween them.

Table 6. F1 and F2 means and standard deviations of the formant feaqu values of each
nasal vowel of Siwu

F T £ a 5

F1 Mean 396 488 704 543
Std.Dev. |41 82 60 84

F2' Mean 1878 1673 667 403
Std.Dev. |343 206 73 72

Table 6 presents the summary of the means andasthunléviations of the F1

and F2 values of each of the nasal vowels uttered bylemty speakers from
Siwu. These nasal vowels include two front vow§ls,[€], one central vowel
[a] and one back voweb]
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Figure 9. Ellipses of the nasal vowels of Siwu

Figure 9 shows the means and standard deviatiofd afnd F2of the Siwu
nasal vowels plot as ellipses using two standaxdatiens. [i, the high front
vowel is located at 396Hz on the vertical axis ah@43Hz on the horizontal.
[€] is located closer to][than to [&] since there is no vowel in betwegrafd
[€]. This explains why the ellipses 6f fnd E] overlapped

Table 7. Results of Tukey Post Hoc comparing F1 andrR@ans values separately for the
oral vowels of Siwu

Vowel F1/Height F2'/Backness
i—e 0.000 0.000
e-¢ 0.000 0.000
€-a 0.000 0.000
a-o 0.000 0.000
5-0 0.000 0.488
o—u 0.000 0.792

The results of the Post Hoc Test performed on thkanmparable vowel pairs
are presented in table 7. At a confidence levé@58f, the results show that in
terms of height, all the comparable vowels arertladistinct from one another,
in spite of the overlapping displayed by the etips There is a slight

interdependence between-[o] in the F2dimension at 0.488.

191



Nordic Journal of African Studies

There is however, a strong interdependence betyeeeru] at 0.792, in the

F2' dimension. This shows that in spite of the oveniag in the ellipses around
adjacent vowels, each vowel is completely diffefemtn others.
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Figure 10. Mean plot of the oral vowels across the two dialect

To compare the vowels of the two dialects in ortfersee the similarity or
otherwise between them, the two vowel spaces ateedltogether as shown in
figure 10. The vowel points of Akpafu are indicatedthe yellow boxes whilst
those of Lolobi are marked by the red boxes. Thatpanarked by the black
asterisks are the vowel points of the Siwu langu&djght differences do exist
between the vowel spaces of the two dialects. Thd&rences do not follow
any systematic pattern. The front [i] of Akpafunsore front than the [i] of
Lolobi and that of the Siwu language, even thoutiholithem occurred at
almost the same point on the vertical axis. Lolgband that of the language
(Siwu), are closer together. In terms of [e], tle¢ ¢f all the three dialects
occurred at almost the same point in the front/bask dimension with Lolobi
[e] positioned slightly higher than that of Akpadad the language. Apart from
[i], the vowels of Lolobi are located higher thdre tvowels of Akpafu. Lolobi
[a] is more central than Akpafu [a]. The [a] of fheguage is located in between
those of Lolobi and Akpafu in the front/backnesseinsion. On the part of the
back vowels, the vowels of Lolobi are more backttieose of Akpafu.

For the two dialects as well as for the languaggofcurred almost at the
same place. The distribution of [0] for the twoldas and that of the language
Is not so different from the distribution of [uh terms of $], Lolobi [o] is more
back than that of Akpafu with the][of the language positioned in between
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them. To find out whether these differences araifsg@nt enough to make the
vowels of one dialect distinctively different fraime vowels of the other dialect,
a pair test is conducted on the individual vowélghe two dialects.

Table 8 Tukey Post Hoc Test comparing F1 and F2an values for individual sounds
across the two communities

Vowels Communities F1/Height F2'/Backness
i Akpafu - Lolobi 1.000 1.000
e Akpafu - Lolobi 0.970 1.000
€ Akpafu - Lolobi 0.478 1.000
a Akpafu - Lolobi 0.528 0.944
3 Akpafu - Lolobi 0.383 0.892
0 Akpafu - Lolobi 1.000 0.962
u Akpafu - Lolobi 0.999 1.000

The results of the one-way analysis of variancedasied out to determine how
significantly different are the vowels of one detlérom the vowels of the other
are presented in table 8. The results show thatyalwvels of the two dialects are
virtually the same. There is however, some sligffetnce between the two
dialects in relation to the height of][[o] and [a]. This difference is however,
not significant enough to make us consider the V®wé the two dialects as
different from each other.

4. CONCLUSION

There are four distinctive vowel heights establisifieom the analysis of the
Siwu vowels. The difference between the front venahd the back vowels in
terms of height, follow a systematic pattern. Aletfront vowels are slightly
higher than their back counterparts. The high frewel [i] is the highest and
most front of the front vowels and it is also highiean its back counterpart [u].
[u] is located in the high BACK position and] [is the most back of the back
vowels. The vowels of Siwu occupy quite a wide gpac

On the individual dialectal level, the two diale¢fkpafu and Lolobi) use
similar vowel spaces. In terms of height, all th&ldbi vowels except [i] are
located slightly higher than the Akpafu vowelsisltpertinent to note that, the
consistent and almost systematic difference betwbenvowels of the two
dialects in terms of height is however insignificafskpafu [i] is located at the
same position as Lolobi [i] in terms of height. Hower, Akpafu [i] is slightly
more front than the Lolobi [i]. The vowel points thfe two dialects are located
very close to the mean plots.

Comparing the nasalized vowels to their oral caynates in the two dialects
of Siwu, it has been observed th&tif located higher than its oral counterpart
[€]. This discovery run counter to the findings of @bk, N. (2006) and
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Akpanglo-Nartey, R. A. (2006) in Ewe and GaDange®pectively in which for
at least front vowels, the nasal vowels are locdtager than their oral
counterparts. However, according to Jackson, E.2BD§), some exceptions
must be expected for whatever is considered a -diraggistic tendency, no
matter how strong. Further investigation is themefoequired to be able to
explain which principles are responsible for thevidtion in the location of the
front mid low nasal vowel in Siwu.

The vowels of Siwu, a seven oral vowel inventoryngaage, are
“sufficiently” dispersed in the acoustic vowel spaconfirming the claim by
Lindblom (1990) that phonetic values should showenariations in small than
in large systems. In spite of the slight overlapsween adjacent vowels, the
Siwu space demonstrates an adaptive dispersioovedls indicating a sufficient
perceptual contrast between the vowels.
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