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4
Contrastive features and the relationship between
inventory and behaviour

“Feature markedness refers to the likelihood (or the uitliked) of
certain features co-occurring. For instance, vowel heighures and
tongue root features have a close connection (see Archafgel
Pulleyblank 1994): Tongue root advancement, [+ATR], and [+high] a
compatible, as are [+low] and tongue root retraction (or [-ATRhe
opposite combinations are not compatible” (Archangeli 1998).54

The above point of view is widely accepted and does indaed some validity. It is
clear that there is good evidence that certain combinatiohgight and tongue-root
features can be treated as especially marked (Cda¥Hd: 2). However, in vowel
inventories with ATR contrast in the high vowells &ndu/uv), there is evidence that
(1], [0] often occur with very high frequency, characteristichlhve unrestricted
distributions, and may have a wider distribution than their [RAGounterparts [i],
[u] (Casali 2002, 2012).

This typological generalisation, coupled with the difficulty identifying certain
vowels in previous studies and the tendency of these vowelsinctidn in
contradictory ways vis-a-vis the vowel-harmony systemnisndicator that an /i, e,
&, 8,9, 0, U/ inventory analysis of the Mbam languages is inadeglmmany ways,
the misanalysis of the Mbam vowel inventories is not surgrisbthers have noted
as Schadeberg (1994/95: 74) that “linguists are all timm anfluenced by their own
spellings.?*°

4.1Vowel inventories and vowel harmony

Languages with the most clear and ideal form of ATR harmong ten contrastive
vowels which divide into two mutually exclusive sets of fixavels: a [-ATR] set
and a [+ATR] set, which vary at each chart position onlyheir ATR value, see
Table 63.

#9ncluding, | doubt not, myself.
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Table 63: Ideal ten-vowel ATR-harmony languages

a. [-ATR] vowels front central back
high I

mid € )

low a

b. [+ATR] vowels front central back
high i u

mid e 0

low )

Ten-vowel systems however are not the most common. Megeént are languages
which lack a contrastive [+ATR] counterpart of /a/. Thkeaves nine contrastive
vowels which divide into five [-ATR] vowels but only fourATR] vowels, see
Table 64.

Table 64: Nine-vowel ATR-harmony languages

a. [-ATR] vowels front central back
high 1

mid € )

low a

b. [+ATR] vowels front central back
high i u

mid e 0

low

Another common vowel system in ATR-harmony languages iZ/e&owel system.
These languages have seven contrastive vowels and twdomddipredictable
vowels. Malila (Kutsch Lojenga 2006: 2-3) has seven ugitgylvowels but nine
surface realisations with [e] and [0] as the allophonic [+AV&]ants of ¢/ and /.
In addition, as with some 9-vowel systems, /a/, alifnophonetically [-ATR], is
neutral, and may occur in [+ATR] environments.

Among the seven-vowel languages which have ATR harmony. @yes of
systems are attested: type (1) which lack [+ATR] mid vewel and /o/ as in Table
65, and type (2) which lack the [-ATR] high vowelsand 4/, as in Table 66. Type
(1) seven-vowel languages tend to have ATR harmony (Casal).209pe (2)
seven-vowel languages tend to have a retracted root har(RdmR) (Casali 2003,
Leitch 1996).
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Table 65: Seven-vowel systems (type 1)

a. [-ATR] vowels front central back
high I

mid € )

low a

b. [+ATR] vowels front central back
high i u

mid
low

An eight-vowel variant of the (type 1) vowel system, wati+ATR] counterpart of
the central vowel also exists.

Table 66: Seven-vowel systems (type 2)

a. [-ATR] vowels front central back
high
mid € )

low a

b. [+ATR] vowels front central back
high i u

mid e 0

low

These are typical vowel inventories commonly found in Béariguages. The vowel
inventories of three Mbam languages, Mmala, Yangben andréMifiuthe very
typical and frequent 9-vowel system presented above ireTablwhich is common
in many ATR-harmony languages. A fourth language, Baca, ah&10-vowel
inventory consisting of nine contrastive and one non-coiteagbwel, B]. Most of
the Mbam languages, however, have a less typical inveniitigse will be
discussed in section 4.1.1 below.

4.1.1The high front vowel in the Mbam 8-vowel languages

A number of the Mbam languages, however, do not have particidarhmon

vowel inventories. The 8-vowel languages appear asynonwtien one looks at
them from a merely phonetic perspective with two [+/-ATRirs of back/round
vowels and only one [+/-ATR] pair of front vowels, see T&iie
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Table 67: Mbam 8-vowel vowel inventory (phonetic speddations)

Front Centre back/round
High i u [+ATR]
[0}
Mid ) 0 [+ATR]
€ b}
Low a

Hyman proposes a “bottom-up” or “system-driven” approachnéoanalysis of the
vowels of two Mbam languages, Yangben and Gunu. He (Hyman 2001, 2003a)
identifies only those features which are “phonologically &:tim the vowel system,

and suggests four active features either present or om=enprin the Mbam
languages. For example, Hyman (2003a) proposes four contrdsttuges for
Yangben (Kaly): ATR, front, round and open (or non-high). Table 68 illussa
how Hyman's (2001, 2003a) features present a more symahetnentory which

we will see fits the phonological characteristicshaf Mbam languages, Table 68.

Table 68: Mbam 8-vowel inventory modified Hyman (2001, 208

[(+front) -round)] [(-front)+round]

[-open] i u [+ATR]
1(g) 0

[+open] 3 o] [+ATR]
a 2

The [+/-ATR pair] [i]/[¢] illustrates an asymmetry in the Mbam 8-vowel inzeigs.
Although phonetically and acoustically a mid vowe],datterns phonologically as a
high vowel, 1/.

Maande gives evidence that this [-ATR] front vowel is atfua high rather than a
mid vowel. Noun class 5 in many of the Mbam languages-isi-; however, in
Maande, the nasal is palatalised before high front voweliesnoun-class 5 prefix

in Maande ispr-/pi-. In Example 337, the noun-class 5 prefix in Maande is
compared with the same prefix in a selection of other Miemguages. Where
Maande hagy/ before a high front vowel, the others have /n/.
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Example 337: Variation in prefix nasal in NC 5 before igh front vowels

previous analyses this study gloss
Maande nybana ni#béana breast, teat
nyikeku nizkadka beard
Mmala n#bana breast, teat
ni#selu chin
Gunu rtbanya m£bdna latrine
nihené nizhéné tree sp.
Yambeta ndom nzdom breast, teat
nigau niguu village

The Maande high vowels, /i/ and, /in the causative suffixes and-is-i and in the
neuter suffix-1, will cause anticipatory palatalisation of alveolaralagn/ to p/
(right-to-left). In the case of the causative suffixeguodng at the right edge of the
verb word, /i/ will trigger the iterative palatalisatiohseveral alveolar nasals in the
verb word. In Example 338 (a), the verbal suffixes and-in become-op and-in
(bolded below) preceding the causative suffixes (underlinBay palatalisation is
not limited to the suffix immediately preceding the eive, multiple suffixes with
/n/ may be palatalised by the causative suffias in Example 338 (b).

Example 338: Palatalisation of /n/ in Maande causativeonistructions

(&) otbol-6t-in-o become red o#bol-6t-Op-is-i to make red
2hol-in-a pass by o#hal-ip-i transmit, cause to pass
(b) O#sim-in-ing to enclose
d£lat-in-in-a to add, enlarge
OAton-ip-ip-i to show

The neuter suffix, unlike the causatives, occurs either in the first opsé suffix
slot after the root (see Example 339 (b) below). In thisitjpm, there are never
multiple targets for palatalisation. Non-high vowels willock the spread of
palatalisation (see Example 339 (c) below). In Example 839He alveolar nasal of
the verb root£san disperse,(bolded below) is palatalised by the neuter suffix
(underlined).

Example 339: Palatalisation of /n/ with the Maande nea@r suffix -1

(@) od#s&n-a disperse d#s&-i-a  escape, flee, scatter oneselves

(b)  Otfik-il-i-an-5 arrange, classify
d¢hati-ak-in-a catch, stop as a group

(c) o#bdn-is-i-a punish

Other suffixes and extensions with high vowels /i/ibdb not cause palatalisation.
In Example 340, the applicative suffin (underlined) does not palatalise .

%0 35ee footnote 47 above.



284 The phonological systems of the Mbam languages

Example 340: Non-palatalisation by applicative suffixe/-in (Maande)
0£ldn-d love, desire 0O-bi#ldn-in-3 rejoice in, take pleasure in
d#tfan-a split d#tfanin-a split (aPPL)

In conclusion, although previously analysed otherwise,[{A€R] front vowel is
high and is best analysed as For what reason does an underlying high [-ATR]
front vowel f/ have a surface form as][ One reason may be that, with a lack of
underlying front mid vowels, the [-ATR] high vowel is lowered. Rog001: 4), in
his theoretical article on vowel-inventory tendencies, tposhree underlying
assumptions:

1. “there is a range of possible vowel locations that makesa
perceptual “space”;

2. there is a tendency to maximise contrast between vowidsnva
particular inventory;

3. contrast = distance in the perceptual space”

It is the second and third of these assumptions which arertidybar interest as a
possible explanation to 1) the lowering dfto [¢] in the 8-vowel inventories, and 2)
the tendency in most of the Mbam languages for all the [+ATR] vowels to be
higher than all of the [-ATR] vowels as is the casenviien (Bancel 1999: 3). The
acoustic “distance” maximises the contrast between[-h€R] vowels and their
corresponding [+ATR] counterparts. So the [+ATR] vowelnist acoustically
adjacent to its [-ATR] counterpart. While//and /o/ may be very close to each other
in the acoustic space, they are acoustically quite distanmt their tongue-root
counterparts, /u/ and/l In the case of the front vowels/ has two allophonesj][
and E], in 9-vowel languages, but with the loss of tbe pair in the 8-vowel
languages, i/ maximises the distance from /i/ and always surfacege]la This
acoustic distance between the [+ATR] and the [-ATR] membéa pair facilitates
the ability to “hear” the difference between them, angan explains whyd/ has
been often confused with /o/ (a¥). For the native speaker, there is no ambiguity
between 4/ and /o/ as these two vowels never occur in the same plgyicailo
context.

Figure 24 below, illustrates the general order of posititrased on the acoustic
data) of the vowels in most of the Mbam 9- and 8-voweajlages. The [+/-ATR]
pairs are indicated by the connecting lines. While custbyn&ATR] high vowels
are presented as being above [+ATR] mid vowels, as hexs sleown elsewhere in
many of the Mbam languages, the [-ATR] high vowels adcait have a higher F1
than the [+ATR] mid vowels. This tendency is seen belowl &ighlights the
maximum contrast (distance) between the members in th&TR]-vowel pairs.

#1The exceptions are Elip, Baca and Mbure. In thiesse languages, the [-ATR] high vowelsand b/
have a lower F1 than the [+ATR] mid vowels /e/ aod Ih the other seven languages, the Fl/aird
[vl is higherthan the F1 of the mid vowels /e/ and /o/.
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Figure 24: Positions and [+/-ATR] pairs of 8- and 9-vowenventories®®

The phonetic content of a phoneme is determined by itdefpéng’ and “the
behaviour of a phoneme is a function of its contrastiveifea” (Dresher 2009: 72).
By this definition, the patterning of the [-ATR] counterpaof /i/ differs
phonologically from /i/ only in the contrastive feature [ATR], d&sfis tendency to
have acoustically a rather high F1. It patterns as avuglel.

4.1.2Comparison of the Mbam vowel systems

The Mbam languages have two sets of vowels that are muaxallusive within the
phonological word. One set is [+ATR] and usually “dominant” thigeo [-ATR]
and usually “recessive”. These pairs vary somewhat depermudintpe language.
Table 69 below shows the [+ATR]/[-ATR] vowel pairs forrkdanguage. The non-
contrastive forms are noted in phonetic brackets.

In some of the languages, the underlying front [-ATR] high veveelrface with a
high F1. Interestingly, these languages are the ones whitdnger have two pairs
of front vowels f/i ande/e). An additional independent phenomenon, a fronting of
/ol to [e], is also taking place. Table 69 lists eactheflanguages in this study, and
the [+/-ATR] vowel pairs attested. Two of the language@se non-contrastive
vowels included. These are Tuki, which has a non-conteagt}; which is the
[+ATR] counterpart of d/, and Baca, which has a non-contrastije \which is the
[+ATR] counterpart of /a/. These two non-contrastive Veveee bolded below.

%2 The values of these charts are taken from theagesrof the vowel formants for two representative
languages, one eight-vowel language (Nen), ancheevowel language (Yangben).
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Table 69: Comparison of the [-/+ATR] pairs in the Mbamlanguages

Name [+/-ATR] vowel pairs

Nen ii - ab s/o olu
Maande ifi - ab o/o ulu
Yambeta ifi - ab o/o ulu
Tuki i/i - ala, e o/[0] olu
Gunu ifi - ales o/o ulu
Elip i/i - ale o/o olu
Mmala ifi ele ale o/o ulu
Yangben i/i ele ale s/o olu
Baca ii ele a/B] s/o olu
Mbure ii ele ale olo olu

In addition to ATR harmony, all of the Mbam languages exf@pBaca and Mbure

also have rounding harmony. There are two sets of vowetsetthat have a
contrastive feature for rounding and either trigger or uralevgnding assimilation,

and those that are neutral to rounding harmony even ifateyphonetically round.

Rounding-neutral vowels fall into two types in the Mbamgliaages: opaque neutral
vowels (indicated in the shaded cells) and transparent neatral (indicated in the

non-shaded cells in the neutral column in Table 70. Neutraéls will be discussed
at greater length in section 4.3 below. Yangben froniagnony functions as the
mirror image of rounding harmony. The high vowels in Yanglrentrmansparent in

both fronting and rounding harmony.

Table 70: Comparison of vowels sets in rounding/fronting &rmony

Name [+round] [-round] neutral
Nen 0,0 a,o i, 1, u,o
Maande 0y a,o i, 1, u,o
Yambeta 0y a,o i, 1, u,o
Tuki ) a i, 1, u,o
Gunu 0,0 a,o i1, u,o
Elip 0,9 a, e i1, u,o
Mmala 0,9 a, e i1, u,o
Yangben 09 a, e i1, u,o
Baca
Mbure
[+front] [-front] neutral
Yangben eg a, ed) i, T u,v

23 The [+ATR] counterpart of /a/, although often fouwith a relatively high F2, with some speakers is
slightly centralised. Due to this, Robinson (1983) 8onsidered it a central vowel. A similar sitoatis
found in Tuki, and Hyman (2003: 87) states coneggr¥angben that "While some speakers pronounce
schwa, others convert it to [e]..." It is clearttdaspite the high F2, [e] as the [+ATR] counterpdia/ is
derived from a central vowel.
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Height harmony, reminiscent of the Bantu Vowel-Heiglaridony (presented in
detail in section 4.3.3.1 below) with the high vowelgafd * lowering to*e and*s
(Hyman 1999: 236-7) is found only in Mmala. Only the [-ATiRyh vowels are
targeted by the harmony and only the [-ATR] mid vowelsahd 4/ trigger height
harmony, although some speakers will idiosyncratically tofeand &/ also in the
context of /a/. The [+ATR] vowels never participate ingmeiharmony, as in Table
71 below.

Table 71: Height-harmony vowel sets in Mmala
-ATR
[+mid] | [-mid]

+ATR

Mmala 1,0 L e, 0 a lie,ou

The two principal types of vowel harmony found in the Mbam langsia8TR and
rounding, are attested in both 9-vowel and 8-vowel inv@goFronting and height
harmonies are found in only one language each, both of which Sawsvel
inventories. The vowels tend to divide into subsetsraiicg to whether or not they
participate in a given vowel-harmony type.

4.2The vowel /a/ in ATR-harmony systems.

In vowel-harmony languages with seven- or nine-vowel ntwées, the vowel /a/
does not have a contrastive [+ATR] counterpart. The behawabtinis vowel in
these systems is noteworthy and therefore merits fudibeussion.

4.2.1An overview of the behaviour of /a/ in ATR-harmony systers

The vowel /a/ is inherently [-ATR], but in some languagésnay occur in a
[+ATR] environment. In languages where /a/ occurs in a [+pdivironment, there
are three harmony-resolution processes found:

1) The vowel /a/ is realised as [a] and is neutral withpeet to vowel-
harmony spreading, namely it can be either transparenbpaque.
Although it is [-ATR], it occurs in both [+ATR] and [-ATRYyowel sets.
The vowel /a/ may be transparent, in that it does not blddR Barmony,
as in languages such as Kibudu (D35) (Kutsch Lojenga 1994; 928)
opaque, in that it will block ATR harmony, as in languadige Akan
(Clements 1976: 27). Blocking is the more common type ofraleld/
according to typological and theoretical studies.

2) The vowel /a/ has a predictable [+ATR] variant whishnibt contrastive.
Kinande (Mutaka 1995: 42) is an example.
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3) In some languages, the [+ATR] counterpart of /a/ is redles a mid front
or mid back round [+ATR] vowel, [e] or [0]. In some langes, the /a/
may not occur in a [+ATR] environment and the back vowel /o/ fansti
as the [+ATR] counterpart of both//and /a/. Lika, a Bantu language of the
northern Bantu borderland spoken in the north-east of thedd ®ngo, is
an example (Kutsch Lojenga 2008). In other languages, a\ioovel /e/
functions as the [+ATR] counterpart both ef and /a/. Alur, a Western-
Nilotic language of the D.R. of Congo is an example (Kutsofenga
1989).

Of the ATR-harmony resolution techniques for /a/ listedvaball three are attested
in various Mbam ATR-harmony languages.

4.2.2Behaviour of /a/ in the Mbam languages

As discussed above, there are various types of harmesmution processes when
the [-ATR] /a/ is found in a [+ATR] environment.

Nen, Maande, Yambeta and Ttfkieach have atypical eight-vowel systems with
four pairs of [+/-ATR] vowels:i/1, a/a, o/> and u/o. Two additional languages,
Gunut®® and Elip, have a variation in which the [+ATR] counterpirta/ is more
fronted, so that the four pairs are e/a o/s andu/o. In all these languages except
Tuki, the vowels /e/ oro/ occur without exceptidfi® as the [+ATR] counterpart of
/al within the phonological word.

In the 9-vowel Mbam languages, such as Mbure, Yangben andayithal vowel
which functions as the [+ATR] counterpart of /a/ is is=d as an open front [+ATR]
vowel, /e/ (option 3, above). In the case of Yangben and Mmal&atmever occurs
in a [+ATR] context.

In Baca, the vowel /a/ in [+ATR] contexts is realiseddsa predictable [+ATR]
variant which is not contrastive (option 2, above). In all [RATontexts, this non-
contrastive counterpart of the vowel /a/ is found.

The most interesting is the behaviour of /a/ in Tuki and MiBio¢h these languages
have a contrastive [+ATR] counterpart to /a/, yet bottglages, unlike all the
others, allow /a/ to occur as unchanged in certain [+ADR}exts.

%4 Tuki does not have a contrastive [+ATR] counterpéro/.

265 Robinson (1984: 50) notes in his Phonologie dwgparler yambassa that “Chez certains locuteurs la
réalisation [du phonéme /e/] est légérement ceséal’ This being the case, Robinson defines /& as
central vowel.

256 Nen has an instance of post-lexical anticipatoffRfharmony involvinga/s and affecting only the last
vowel of the word, see section 3.2.2 below. In soabes, a [+ATR] word may have a final /a/ if the
following word is [-ATR]. The reverse is true as el [-ATR] word may have a finab/ if the following
word is [+ATR].
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The greatest co-occurrence restrictions on /a/ in [+Adddtexts are found in the
noun root. In both Tuki and Mbure, the [+ATR] counterpartadf namely /e/ or/,

will occur in a#ZCVCV noun root. InTable 72 below, Yin #CVCV noun roots
must respect ATR harmony and is limited to either a hapen, front or round
vowel in Mbure. In Tuki, ¥ may only be high, open or round. Certain combinations
are neutralised, such &8 ande-¢ in Mbure. In Tuki,i-u andi-o are lowered to [i-0]
and [-o] due to a constraint of having two high vowels together. Hame
constraint lowers-1 to [0-i] and causes a change in vowel harmony.

Table 72: Mbure

V1/V2 [ high | open front/round | high | open | front/round
i i ie

e e-i e-e (e-e)

0 O-i o-e 0-0

u u-e

1 — 1-a —

3 (e-e) e-a e-¢g

a a a-a ae

) o-1 0-a 0-0

0 --- v-a -

Tuki

V1/V2 | high | open | round high | open | round
i i i-o i-u ([i-o])

e o-i 9-9 o-u

u u-i u-o u-u

1 I-1 -a -0 ([1-0])
a at a-a av

) -1 287 ' 970

U u-1 ([0-1]) v-a | 0-0

Vowel harmony in the verb is limited to the verb stenboth Tuki and Mbure. The
final vowel /a/ will assimilate to the ATR value of therk root in Tuki (see
Example 341), but many verbal suffixes will block ATR hany.

%7The absence @»Ca is due to rounding harmony, so underlying formdaze as [GCo)].
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Example 341: The behaviour of the final vowel in Tuki @C verb stems

Rt vowel ATR Round FV example gloss

i X -9 #hit-5 coil (rope)

I -a #it-a draw (water)
) X =) #pat-3 seal (door)

a -a #pat-a pick (fruit)

) X ) #80t-5 dwell, inhabit
U -a #kot-4 dry (INTR)

u X 9 #sUs$ ask, demand

In Mbure, however, vowel harmony is more restrictBue final vowel is realised as
the [+ATR] counterpart /e/, only in the context of thehhigpwels /i/ and /u/. In all
other cases, the vowel /a/ in affixes is realised asfan with other [+ATR] verb-
root vowels (note the bolded examples) in Example 342.

Example 342: The behaviour of the final vowel in Mbure &C verb stems

ATR surface form gloss
i X #thib-é pierce
I #min-a drink
e X #pél-a call
€ #Sér-a flow
a #s&-a chop
) #s5d-a live
o} X #s0g-a wash
0 #poh-a bark (dog)
u X #ptug-e close

In both Tuki and Mbure, the domain of vowel harmony is esagntthe root.
Within the root, the vowel /e/ is the [+ATR] counterpart/af and occurs in all
[+ATR] contexts. This extends, in Tuki in particular, to theafivowel in verbs,
whereas other affixes with the vowel /a/ occur as [a] andh@toundergo ATR
harmony.

4.2.3 Conclusion

With the exception of the eight-vowel languages where the vowbhfaa [+ATR]
counterpart, the vowel /a/ in the Mbam languages fits oriereé patterns. In most

of the nine-vowel languages, /a/ in a [+ATR] context has alRJAcounterpart, /e/.
Baca, however, has a non-contrastive vowglin [+ATR] contexts. In Mbure (nine
vowels) and Tuki (seven vowels), /a/ in [+ATR] contewidl take the [+ATR]
counterpart /e/ ow/ within noun roots and between the verb root and the final vowel,
but where the vowel /a/ occurs in other affixes, it eutral and blocks ATR
harmony from spreading.
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4.3Neutral vowels

All types of Mbam vowel harmony have neutral vowels. But whaieiutral in ATR
harmony is not neutral in rounding harmony and vice versa. AdiRral vowels
will be discussed in section 4.3.1. Rounding and fronting akeutwels will be
discussed in section 4.3.2. Neutral vowels in rounding harnaoayparticularly
challenging as they demonstrate both opaque and transpenelencies. Height-
harmony neutral vowels are presented in section 4.3.3, aaltl/fiin section 4.3.4,
we will consider various analyses of opaque and transparemahegatvels and
discuss their merits in the context of rounding harmonfiénMbam languages.

4.3.1Neutral vowels in ATR harmony

One of the more complex problems in analysing vowel-harnsystems involves
the occurrence of neutral vowels. According to Van destfid Smith (1986: 234),
neutral vowels may occur in one of two circumstances, (1l)yevie two non-

overlapping sets of vowels intersect, resulting in a situatiberev one or more
vowels do not have a harmonic counterpart, and (2) wheré.t harmony system is
“obscured” by the presence of vowels which, although theyhalve a harmonic
counterpart [...] fail to harmonise, either in particutaasrphemes, or everywhere.”

In both these circumstances, neutral vowels may eithé&rabsparent, in which the
harmony, so to speak, passes through the vowel as if & m@rthere, or opaque
where the neutral vowel blocks the harmony process. ThenMaaguages have
both circumstances where neutral vowels may occur, asanedtby Van der Hulst
and Smith (1986) above: those that do not have a harmonitecpart and those
that do, but fail to harmonise. In addition, certain voveeks neutral in relationship
to ATR harmony, but they participate in rounding harmonyl athers there are
others that are neutral in relationship to rounding harmomypéarticipate in ATR

harmony. These will be discussed in turn below.

4.3.1.1 Neutral vowel /a/ in ATR harmony

Two languages, Mbure and Tuki, have an ATR-neutral véa/elin both cases, the
vowel /a/ has a harmonic counterpart /e/ofirwhich occurs predominantly in roots.
As Van der Hulst and Smith (1986: 234) find, “the harmonyesysis obscured”
because the vowel /a/ fails to harmonise in particularphemes. In both Tuki and
Mbure, the vowel /a/ occurs external to the root and is opdgoeking-ATR
harmony spread. In Example 343, the bolded elements+&ER]. The suffixes
with /a/ which block ATR harmony are underlined.
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Example 343: Suffixes blocking ATR-harmony spread in th verb stem

Mbure £En-ani see
#SEecONT-CAUS
#matik-ani divide, separate
#dividedNTENS-CONT-CAUS
Tuki  #ham- #him-ana exit / sprout
#eXit-CONT-FV
#di"g-d #di'g-ana love / love e.o.
#love-RECRFV
-Betumb-j-3 #tumb-Ur-ana bathe / swimIteR)

-REFLtbathe-?Frv  #batheEXTENS-CONT-FV

In both Mbure and Tuki, noun-class prefixes with the voweld@/not have a
[+ATR] counterpart. The prefix vowel is realised as gjen with [+ATR] vowels
in the noun root, as indicated by the bolding in Example 344.

Example 344: Neutral vowel /a/ in prefixes

Mbure [pakéd] patkad women
[pakoéni] pazkoni adults

Tuki [pakoto] Batkotd women, wives
[pawnt3] BaAwit-3 farmers

Outside the root, the only affix in Tuki with the vowel fahich optionally
undergoes ATR harmony is the reflexive verb prefis. The [+ATR] elements are
bolded in Example 345.

Example 345: Optional ATR harmony of the reflexive prefk in Tuki

O-Pé&Ai)- 3 ~  O-BaAt-3 ~  U-BAt-3 embrace, hug
C3REFL£hug+FV

O-p&ttam-in-a ~ O-Pd£tam-in-&  ~ U-Pa#tdm-in-a  lie down, sleep
C3-REFL£SleepAPPL-FV

0-Ba£hun-3 ~  O-pa£hdn-3 ~ U-Ba£han-3 blow (nose)

C3-REFL#blow-Fv

In Tuki, if the prefix /a/ undergoes ATR harmony, other peito its left may also
undergo ATR harmony. If the prefix /a/ does not undergo ATR baymit is
neutral and blocks the spread of ATR.

4.3.1.2 Other neutral vowels in ATR harmony

While the vowel /a/ is the most common neutral vowel in A¥dRmony, Tuki has
another neutral segment with a high [-ATR] neutral vowel. Hpplicative

suffix -in (underlined) occurs in verbs as neutral and blocks ATR&iay from

spreading, although the vowel thas a [+ATR] counterpart /i/.
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Tuki -Bd#tdm-in-a lie down, sleep
-REFL£SleepAPPL-FV
#00n4 #gun-in-a drive away
#drive.awayAPPL-FV
Z#eit-in-j-3 harmonise

#harmoniseaPPL-CAUS-FV

While most ATR-neutral vowels are [-ATR], there is a difaih of [+ATR] neutral
vowels found in Tuki and Maande noun-class prefixes. In the ca$ekbf noun-
class prefixes 5, 8, and 19 are invariably [+ATR] even with noots which are [-
ATR] as in Example 346.

Example 346: Invariable [+ATR] noun-class prefixes in Tii

i#tani c5.rock

i£bumu c5.stomach
piztordd c8.navels

Bitati c8.roosters
i£hora c19.broom
i£kdka c19.breast, chest

Taylor (1990: 5) notes that in Maande, there are a fé&WH] words which are
exceptional in that their prefix may optionally be [+ATRJ. the three cases given
by Taylor (see Example 347 below), two are from nourscl&&®,

Example 347: Optional disharmonic [+ATR] prefixes in Maarde

Maande hekalokaty  ~ hi#kal5katd cl9.wasp
hi#5f3 ~ hi#5f c19.fish
i#bala ~ i#bala c9.leopard

Prepositions in Maande will generally become [+ATR] when follobwgd [+ATR]
noun as seen in Example 348 (a). However, these disharrpmigh, +ATR]
prefixes are not dominant; rather like [-ATR] words, thdy not cause the
preposition to become [+ATR], as seen in Example 348 (c) and cethpéth (b).

Example 348: Maande disharmonic [+ATR] prefixes in nan phrases
a) ibalans histi®®® leopard and duiker

b) tondan&na hilana pots and clothes

c)  najfdys na hikldkstd bee and wasp

The disharmonic [+high, +ATR] prefixes, although they are neubwels, cannot
be said to be either transparent or opaque to vowel harmanyhel Mbam
languages, [-ATR] does not spread, rather it is the defallte. Thus in Example
348 above, one cannot speak of [-ATR] spreading through a “tn@mp+ATR]

268t js not surprising that noun class 19 would B&TR] since it is a reflex of the proto-Bantu *pi-.
29 The first two examples come from Taylor (1990w&h my phonetic transcriptions.



294  The phonological systems of the Mbam languages

vowel. Rather, the [+ATR] vowel is disharmonic but not dominamttigt its
[+ATR] feature does not spread to the preposition which tbeaces in its default
form.

4.3.1.3 Relevance of neutral vowels in the context of the Mbamitguges

As mentioned above, one of the more complex problems in amglywel-
harmony systems involves the occurrence of neutral vovielghe following
sections, we will look at how neutral vowels (both opaque smsparent) have
been previously analysed and discuss some of the problemshegh analyses
given the facts of the behaviour of neutral vowels in tagous vowel-harmony
types present in the Mbam languages.

First, in sectons 4.3.2 and 4.3.3 we will discuss Mbam riagnéronting and height
harmonies and their neutral vowels, placing these vowel haesam the wider
context of Bantu and African lingustics. Then in sectibB8.4, we will look at
various analyses of neutral vowels taking into account theactesistics and
behaviours of neutral vowels in Mbam rounding harmony, aisdussing the
problems they pose to the theories pertaining to neutral volagisr in section 4.4,
we will consider the interaction of vowel inventory and voinaimony in the Mbam
languages and what they can reveal about neutral vowels.

4.3.2Neutral vowels in rounding and fronting harmony

Rounding and fronting harmony are less common in African or Banguages, but,
especially in the case of the former, are robustly atteistehe Mbam languages.
This section looks at these two harmonies in the wideregbif African languages
(sections 4.3.2.1 and 4.3.2.2 respectively), in order to plaeerounding and
fronting harmony of the Mbam languages into the wider conteidiggr-Congo and

other African languages. Then in section 4.3.2.3, we wiltus neutral vowels in
rounding (and fronting) harmony. Neutral vowels occur in bothndng and

fronting harmony. However, fronting harmony occurs only in Yangired patterns
identically with rounding harmony. For this reasomnting neutral vowels will be
discussed with Yangben rounding neutral vowels.

Rounding neutral vowels include both opaque and transparentsvdveelexample,
the vowels (/i/, d, /u/ and #/) are all neutral in rounding and fronting harmony and
can be either transparent or opaque depending on the languagesOihterest is
that in Tuki, the vowels /i/ and//are opaque to rounding harmony, and the vowels
/ul and ¢/ are transparent, but in Gunu, the opposite is true: the vawersl/t/ are
transparent to rounding harmony and the vowels /u/@raté opaque to it.

4.3.2.1 Overview of rounding harmony

Rounding harmony “is a phonological process whereby ceviaivels surface as
rounded under the influence of a neighbouring rounded vowelli{kz004: 87).
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Rounding or round harmony is common in the Turkic, Mongolian andydsia
branches of Altaic, but it is also found in many Niger-@manguages. Rounding
harmony is often restricted, and only applies when thectdtl vowel happens to
“agree with respect to a second feature like height derteess” (Kramer 2003: 7).

Akan, a Kwa (Niger-Congo) language of Ghana, is destrilyeO'Keefe (2003) as
having both ATR and rounding harmony. O'Keefe looks at tHialects of Akan:
Asante, Akuapem and Fante. In this section, | look only at @H&eefe says about
Akan rounding harmony. He lists several Akan prefixes whiwdtetgo rounding as
well as ATR harmony (2003: 10). In particular, the futurefig is either /be-/ or
/be-/ in Akuapem and Asante dialects, but it can also suréscéo-/ or /b-/ in
Fante (O'Keefe 2003: 11), when the verb root has a round viowdnte, when the
root vowel is not round, the future prefix is not round. diees the following in
Example 349 as evidence. The rounded future prefix is badddthe round root
vowel, which triggers rounding, is underlined:

Example 349: Akan rounding harmony in verbal prefixes

Dialect [-ATR] gloss [+ATR] gloss
Akuapem/Asante a.be.ko he will fight  o.be.tu he will dig it up
Fante 2.ba.ko he will fight  o.bo.tu he will dig it up

0.be.dzi he will eat it

In Example 350, O'Keefe (2003: 15-16) demonstrates a cassaime where both
rounding and ATR harmony are at work. A past tense sufifxe/ and a nominal
suffix which is a mid vowel undergo both ATR and/or rounding hagmdhe target
vowel is bolded and the trigger vowels are underlined.

Example 350: Akan fAsante) rounding harmony in suffixes

Suffix [-ATR gloss +ATR] gloss

-V:iye o.bonwu:ye he sewed it o.kanrye he read it

-Vimidg] ad.e thing esie anthill
£WOU.D honey owu.0 death

4.3.2.2 Overview of fronting harmony

Fronting harmony is commonly found in Finno-Ugric and Tutiirguages, among
others (Kramer 2003: 6), where it is more generalliedgbalatal or back harmony.
All vowels in the domain, often the phonological word, are eifhent vowels or
back vowels. As in other types of vowel harmony, therecddten some vowels
which are neutral, either transparent or opaque to theMzavmony.

Unlike the Uralic languages, which have two mutually exchisets of vowels
differing only in regards to the feature back, many Afriearguages have a fronting
vowel harmony where the feature affects only susceptible lgowe
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Kera, an East Chadic (A.3) language of south-western Chaddight, fronting and
rounding harmony (Pearce 2007: 94). In Kera, heighmbay is bidirectional and
will raise a low vowel (ex.¢/ or /a/) to high in the environment of a high vowel
(Pearce 2003: 8 and 2007: 93), as is seen when the suffbetomes /-i/ when it is
added to /uzg/ emptyor the suffix /-i/ causes /ba:d/ashto assimilate to Ad/ as in
Example 351. Fronting harmony in Kera is illustrated mviiee underlying high
central vowel, i/, is fronted to /i/ by an underlying high front vowel éfee 2007:
94), as is seen in the wordsi/tieadand isk/ hearwhen the suffix /-i/ is added also
in Example 351 below.

Example 351: Fronting harmony in Kera (Pearce 2003: 8)
underlying form  surface form  gloss

H. trigger/target g-i Clirt: your (f) head
isk-i 1ski: hear you (f)

non-H trigger V.g-€ viigi is emptying

non-H target baad-i HolN wash you (f)

Pearce (2003: 9, 14; 2007: 95) also identifies another typeonfing harmony
triggered by a front suffix vowel and targeting central gsain the same fodt?
Example 352 Kera feet are identified by parentheses. Matefionting does not
occur across the foot boundaries.

Example 352: Kera suffix-triggered fronting (Pearce 2003: @07)
underlying form surface form  gloss

single foot is€ (1st) to sit down
bin-¢ (bini:) to open
bale (bek) to love
fal-e (féle:) to find

two feet isk-e (is)(ki?) sit you (f) down
fal-t-e (faly(t¢:) find (HAB)

Konni, a Gur language of Ghana, has a type of front asgionl which occurs
where a sequen@Cr optionally becomesCi if the C is coronal (Cabhill 2007: 277),
as in Example 353 (a). When the intervening consonant idaa @e labial, front

assimilation does not occur, as in Example 353 (b).

#"Kera is a weight-sensitive language. Feet maydelone or two syllables. The licensed feet are 1)
one heavy (CV: or CVC) syllable, 2) a light syllab@\) with a heavy syllable, or 3) two light syllables
(Pearce 2003: 22).
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Example 353: Konni fronting of /a/ with coronal (Cahill 2007: 277-8)

(a) bat ~ kel speak (v)
tas ~ test kick (v)
gbatan ~ gkeridn earthworm
gbakgr ~ gkelhgr be tired
pias ~ pest ask
kpias ~ kpest chickens

(b) dag show (v)
nmak shatter

Fronting harmony is probably the least attested vowembay in African
languages, with only a few languages found having it. Wthigefronting harmony
of Yangben is more general and robust than is found in thedaeg above, it does
illustrate that although perhaps rare, the fronting harmonyasfgben is not an
anomaly.

4.3.2.3 Neutral vowels in rounding harmony

While the neutral vowel /a/ in ATR harmony is clearly gpea or occurs at the word
edge, the neutral vowels in rounding harmony are more cortgdlicéhe fact that /i,
1, u, o/ are neutral to rounding harmony is not exceptionaices they are
phonologically-motivated non-participating vowels (Finley 2009: 18&)lowing
Dresher (2009: 9), who proposes assigning “contrastive featased on an
ordering of features into a hierarchy” rather than “basedninimal differences
between fully specified phonemes...” none of the high vovil&/{ /u/, b/ in the
Mbam languages has a contrastive feature [round], sd®rset4 for a more
complete discussion of Dresher's contrastive-featurarciey and its application to
the Mbam languages.

The question therefore is why there is variation betwdsen Mbam languages
concerning the opacity or the transparency of these high v@ivels/, /u/, /) in
rounding harmony. Four patterns are attested: (1) both high d&mhthigh back
vowels are opaque and block rounding harmony, (2) only high frownels are
opaque, (3) only high back vowels are opaque, (4) neitigér fhdnt nor high back
vowels are opaque:

High front and high back vowels are opaque to rounding harmown.

In Nen and Maande, all high vowels block rounding harmony fromasiimg from
the verb root to the final vowel, as in Example 354.
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Example 354: All high vowels are opaque to rounding harwny

Nen 0#kdn-6n-a tip oversepPARFV
w£hol-in-3 wrap UpAPPL-FV
O£mist-il-a press (v)pIM-FV

Maande 3#bdn-6n-a find, obtainSEPARFV
Orbok-t-5 cry-DIM-FV

In Yambeta, high front vowels are clearly opaque to roundéiermony in the verb
stem. Very few examples of suffixes with high back voveeésfound in the corpus,
and the few examples found either do not have a targetl Valyer occur on verbs
without a non-high (open) round vowel. However, in Yambeta pbavenorphemes,
the high back vowels do block rounding harmony, see section 3ahdve.

Example 355: Yambeta opaque high front vowels
Yambeta #3p-in-a crushAPpPL-FV
#k6s4n-3 coughconT-FV

Only high front vowels are opaque

While high front vowels are opaque, high back vowels are tragmspdn Tuki, only

/ol triggers rounding harmony. The high back vowelsand /u/ do not trigger or
block rounding harmony. Example 356 shows the opacity of e fnont vowels

/il and /i/, but it shows also thai//is transparent to rounding harmony. Since the
[+ATR] [0] is not contrastive, examples of the transpayesfdu/ are precluded.

Example 356: High front vowels are opaque

Tuki #nd'g-it-a fold-DIM-FV
#tomb-ij - calm o0.s.€AUsSFV
#t[Ok-6mAj-e Narrow-STATIMCAUSFV
#dm-6n-3 aCCUSESEPARFV
#t5%g-5r-0n-3 admireSEPARFV

Only high back vowels are opaque

While high back vowels are opaque, high front vowels are pigaest to rounding
harmony. In contrast to Tuki, high back vowels in Gune apaque and block
rounding harmony, while even multiple high front vowels armngparent to
rounding harmony, as in Example 357.
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Example 357: High back vowels are opaque

Gunu #s5m-in->
#301-1g-5
#pol-in-0
#bdn-ig-i-0
#3j-0g-a
#job-om-&"

aCCUSeAPPL-FV
iNSIStANTENSFV
pierceAPPL-FV

cause to drinkNTENSFV
wake UpSEPARFV
staggersTATIVFV

High front and high back vowels are transparent to rounding harmony

In three Mbam languages, Elip, Mmala and Yangben, all high vaxelsansparent
to rounding harmony. Example 358 below illustrates Elip aadgfen.

Example 358: All high vowels are transparent to roundingharmony

Elip #ddl-ig-dn
#s0nig-op-&°2
#3™p-oN-dn-in
#ord-0g-on-é

Yangben #pdrd-ik-on
#0k-1k-0n
#op-il-3
#tot-in-5
#0m-Uk-0s-i
#ks-on-3

set fish trapiNTENSCONT
iNSertiINTENSCONT-CAUS
peelSEPARRECPAPPL
heal-?-<CONT-CAUS
ShrinkANTENSCONT

bank a fireNTENSCONT
stutter, babble-#v
smileAPPL-FV

honour, praiSeSEPARCAUS
COUghSEPARFV

In Mmala, the intensive extensieig lowers to-eg due to height harmony triggered
by // in the verb root. It is underlyingly a high vowel, see secc7.3.2.4. The
separative suffixon never surfaces with a [-ATR] vowel in the context &f see
Example 359. The reasons for this are discussed iroset#.4 below.

Example 359: Transparent high vowels in Mmala

Mmala -bd#dsl-£g-5n
#g0g-d-op-i
#3n-un-5
#3™-tn-3
#ol-un-o

REFL£IIStenINTENSCONT
pull-DIM-RECP-CAUS

sell, bartersePARFV
pealSEPARFV

unwrap, UntieSEPARFV

As with rounding harmony, no high vowels block fronting harmonyangben, as
is seen in Example 360 (a). However, there is loss aitrast between
[+ATR/-front] and [+ATR/+front] harmony combinations. Since frés dominant
in Yangben, it is assumed that the final vowelis due to fronting and ATR
harmony rather than merely to ATR harmony in Example B%0 (

21 No [+ATR] examples were found in the Gunu corpubesause /o/ is less commonly found in roots.
272 As indicated above, most dialects of Elip nevemndthe final vowel, see section 2.6.3.2.4 above.
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Example 360: High-vowel transparency in fronting harmony

Yangben (a) #tet-in-¢ trembleiNTENSFV
#8ES-ON-¢ crush, step OrsEPARFV
(b) #s&-ul-e tickleEXTENSFV
#péepin-e palpitate (of heart)yNTENSFV

4.3.3Neutral vowels in height harmony

While height harmony is fairly common in Bantu languagesly one Mbam
language, Mmala, has a robust and active height harmonge &lip has only
unproductive traces of height harmony in its noun-class systemill not be

discussed in this section. An overview of Bantu heighimioaly is presented in
section 4.3.3.1, and a description of Mmala height-newtralels is discussed in
section 4.3.3.2.

4.3.3.1 Overview of height harmony in Bantu languages

Hyman identifies vowel height harmony (VHH) as the harmangisif the historical
degree-2 vowels*(, *v) in height with a preceding mid vowel. This process imay
different with respect to the back vs. front vowels (Hyr2803: 46).

Hyman (1999: 236-8) identifies certain characteristics demsd canonical in
vowel-height harmonies in Bantu languages. These chast®e@re that only mid
root vowels trigger vowel harmony. The high vowels undergo harraadythe low
vowel /a/ is generally opaque. Vowel-height harmony usudfcte only certain
derivational suffixes and may be symmetric as in the cagroto-Equatorial Bantu,
or asymmetric, as in the case of proto-Savannah Bantwewherfront mid vowels
do not trigger the harmonic lowering of /u/.

Kinande (D/J.42) has a 7/9-vowel system ([e] and [0] arecootrastive) and
asymmetric vowel-height harmony where both high voweldaavered after a back
mid vowel, but only the front high vowel is lowered aftdrant mid vowel (Hyman
1999: 237). In Example 361, given by Mutaka (1995:%3he suffixes-ul and-ir
in the bolded examples are lowerted-sl and-er after the back mid voweb/, but
only -ir is lowered after the front mid vowel//

23 There is more going on in Kinande that | go ineseh This example does not take into account more
recent analyses.
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Example 361: Kinande VHH (Mutaka 1995: 43)

-lim-a -lim-ir-a to work (for)
-hek-a -hek-er-a to carry (for)
-seng-a -sng-ul-a to (un)pack
-hat-a -hat-ir-a to peel (for)
-log-a -bg-er-a to bewitch (for)
-Boh-a Poh-ol-a to (un)tie

-lung-a -lung-ul-a to join (straighten)

Unlike in the previous example, where the front mid vowedsndit trigger lowering
of the round mid vowels, vowel-height harmony in many Weste Equatorial
Bantu languages have symmetrical VHH in which bothftbet and the back mid
vowel(s) will lower all high vowels of the extensions to mitiyman (2003: 47)
illustrates symmetric VHH of Mongo (7-vowel system) inafple 362. Note (in
the bolded examples) that both suffixesand ol are lowered teel and-al (bolded)

after both ¢/ and 4/ in the verb root (underlined).

Example 362: Mongo-Nkundo VHH (Hyman 2003: 47)

-iy-el steal for -is-ol- uncover
-ét-el- call for/at -bet-ol- wake up
-kend-el- go for/at -Eng-l- straighten out
-kamb-el work for/at -béak-ol- untie

-kot-el- cut for/at -mm-ol- unglue
-tébm-el send for/at -komb-ol-  open

-lak-el- paddle for -kund-ol- dig up

4.3.3.2 Neutral vowels in Mmala height harmony

Height harmony spreads from right-to-left from a height-daminsuffix or root

vowel to all [-ATR] high vowels. The vowel /a/ is opaquehtght harmony unless
it has also undergone rounding harmony. The vowelwhether it is underlyingly
/ol or the result of rounding harmony, always participates ightéharmony. The

[+ATR] disharmonic vowel /u/ is transparent to height hamgnin Mmala.

In Example 363 (a), the height-dominant suffin (underlined) triggers lowering of
the vowel in the verb root, the reflexive prefii-, and the near-future prefix
gago- (bolded). The vowel /a/ in the tense markers is neutrdl ldocks height
harmony to the c1 (3s) concowsd, which does not undergo lowering.

In Example 363 (b), the height-dominant root vowel (underlined) eduse
lowering in the vowel of the negative preverbal morphelingbolded). As 4/ also
triggers rounding harmony, both the final vowel and the tenagkerswith the
vowel /a/ are rounded. The rounded vowel gt opaque to height harmony,
allowing the height harmony to trigger the lowering of the voimethe negative
marker.
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Due to the [+ATR] disharmonic vowel in the context of (see section 4.4.4 for a
full discussion on the disharmonic [+ATR] high back vowel in Madd the high
back vowels are [+ATR] and as such do not participate in heigirntdmgy, as seen in
Example 363 (c). However, these disharmonic [+ATR] high vowe¢ransparent
to height harmony as well as rounding harmony. In Exardp8& (d), the verb root
with /o/ triggers height harmony in the first person plural concordpitk the fact
that the [+ATR] /u/ is in the present tense maikér

Example 363: Height harmony in Mmala preverbal morphemes
(& UF o-sa-bi#dog-en S/he put her load on her head.
SF  o-sabéAdig-en
c1-P1ReFL£loadAPPL

UF  0O-gagh-bizddg-¢n S/he will put her load on her head.
SF  o-gagh-bé#dig-¢n
Cc1lFT1-REFLA0ad-APPL

(b) UF n-di-ma-g#on-a | am not laughing at you.
SF  n-d&-mj-gv#£dn-3
1sNEG-P0-2s10-laugh-FV

(c) UF o-gagr#din-a S/he will sing.
SF  U-ggu-dbn-5
clTl-sing-FV

(d) UF d-go#dnd-a my£3bd We are buying fish
SF  d&-gldd-H mvabd
1p-PREStbuy mutfish

4.3.4Various analyses of neutral vowels

Neutral vowels, especially transparent vowels, have be@pia of discussion in
many phonological theories:

“... vowel transparency flies in the face of the assusnpthaintained in
this dissertation that assimilation only applies betwstictly adjacent
segments” (Bakoéi 2000: 266).

Many efforts have been made to explain why certain neutkgels “seem to allow
the opposite value of the harmonic feature to pass rigbtighrthem...” (Bakowi
2000: 265). Bakovi (2000: 266-8) summarises three different analyses of
transparent vowels, favouring the last one:
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* Non-local assimilation The harmonising feature skips over the
transparent vowel. There have been many arguments adamst t
analysis in the literature.

« Feature copying The transparent vowel blocks the spread of
vowel harmony, as though it were opaque, but then the harmonic
feature is copied onto a vowel on the opposite side of theaheut
vowel and vowel harmony continues as usual.

» Derivational opacity: The neutral vowel is harmonic at an
intermediate level, which later is neutralised atdindace level.

Van der Hulst and Smith (1986: 261) propose classing vowelstwi categories
“accessible” and “inaccessible”. Inaccessible vowel® opaque. They are
represented autosegmentally as having segmental boundarigs exténd to the
harmonic tier. Accessible vowels fall into two subsets: éhibsit are underlyingly
associated (i.e. transparent vowels) and those that areasmuciated (i.e.
harmonising vowels). Opaque vowels are those which are outsidesctpe of a
feature” and cannot associate to it or are associataddature within a segmental
domain and cannot associate to a feature outside that midivian der Hulst &
Smith 1986: 260). Van der Hulst and Smith's analgs@imes privative features for
vowels, with the unassociated vowels taking a default value.

Archangeli and Pulleyblank (1994) propose that the lackootrast may underlie
the transparency of these vowels. That is, in Wolof, ribe-contrastiveness of
[+high,-ATR] vowels is reflected in their neutrality to vowermony.

Finley (2008) proposes an adaptation on Goldrick's (2001) ditybiheory to
explain the occurrences of opaque and transparent neutral inwelsel harmony.
Finley (2008: 127-8) explains that

“In Turbid Spreading, all features have three levelsepfesentation: an
underlying form, a projection (abstract) form and a pkiongsurface)
form. These three levels interact such that spreadirigitiated by an
underlying form and applies through the projection levelcaBse the
pronunciation representation need not share the same fgatueeas the
projection level, vowels may undergo spreading abstrdmttypronounce
a different feature, providing an account of transparent ovidecause
this mismatch of pronunciation and projection comes at a(ciotating a
RECIPROCITY constraint), some rankings will produce transparent non-
participating vowels, while other rankings will produce opaquoa-
participating vowels.”

So transparent vowels are those that undergo spreading Hbstiad their
underlying form is pronounced, while opaque vowels are those thadtdoave a
mismatch of pronunciation and projection.
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Following Finley's (2008) examples but using the feature [roumsi¢ad of [ATR],
her Turbid Spreading does account for some of the Mbam dht.modified
features used therefore are:

e *[+high, +round]: high vowels may not beontrastivelyround (following
Dresher's (2009) contrastive-feature hierar¢pge Section 4.4). The high
back vowels /u/ andy/, which are redundantly round, are also neutral.

e SPREAD [+round]-R: Rounding harmony spreads to the righdu(fid] does
not spread).

* RECIPROCITY: “When projection and pronunciation are mismatchtesl,
RECIPROCITYconstraint is violated” (Finley 2008: 65).

« ID[round]: “ID[F]*"*is violated by any segment that is projected by its
surface representation or the projection of one of its beigts” (Finley
2008: 88).

e The down arrow () represents a phonologically unchanged (faithful)
representation; a projection from the underlying form. $ide arrows {,

- ) represent spreading from a neighbouring form (Finley 2008: 75

Taking an example from Yangben (Table 73), in which all higiwvels are

transparent to rounding harmony and as well an exampleNtaamde (Table 74) in
which all high vowels are opaque, Finley's model warkihier well. In Finley's
model, SPREADIF] involves the spread of both [+F] and.[Hr]order to best fit the
data of the Mbam languages, this study claims that [embyund] spreads. For the
neutral vowels to be transparent, SPREAD is ordered bete@FROCITY.

2 ID(F) is featureal identity and "...governs thdatienship between the underlying form and the
projection level" (Finley 2008: 88).
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Table 73: Transparency & Turbid Spreading (Finley 2008: 95)Yangben

[#psrd-k-an/ *[+high, Spread Recipro- ID [round]
[#pdrd-ik-dn] +round] [+round] - | city
ShrinkINTENSCONT R
a [+ - -/ **| *
! !
+ - Ed -
[+ - ]
b /+ - -/ * *
= |
+ - o+ 5+
L.
c I+ - -/ **|
! ! !
+ - -
[+ - ]
d /+ - -/ *| *
!
+ 5 o+ o+
[+ + +]

In Yangben, where all high vowels are transparent to roundimgdmsy, options (a)
and (c) are excluded due to the lack of spreading roundimgoimgr Option (d) is
excluded because it produces the ungrammatical [+high, +reondl. This leaves
the winner as (b) even though reciprocity is violated.

In Maande (Table 74), where all high vowels are opaque, REQMRTY is ordered

before SPREAD. Option (a) is excluded because it peslibe ungrammatical
[+high, +round] vowel. Options (b) and (d) are excluded bexaesiprocity is

violated. This leaves the winner as (c), although spreadlated.
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Table 74: Opacity & Turbid Spreading (Finley 2008: 96):Maande

[£bok-t-3/ *[+high, Recipro- Spread ID [round]
[#bOk-it-3] +round] city [+round] -
cry-DIM-FV R

a I+ - -/ *| *

[+ - ]
c I+ - -/ *x
& | ! !
_+. - -
[+ - -]
d /+ _ _ *%| *%

+ - o+ o+

-]

Finley (2008: 91) states, “If RECIPROCITY is ranked ab@RREAD, the non-

participating vowel is opaque. If RECIPROCITY is rankedohelSPREAD, the

non-participating vowel is transparent” (Finley 2008: 91). i/this works for those

languages which have only transparent or only opaque vowdlkigasited above),

the problem with Finley's Turbid Spreading becomes appaiémthose languages
with both opaque and transparent vowels active in the samvel-harmony process.
It is not clear what kind of ranking would permit certdilgh vowels to be

transparent while others are opaque to rounding harmony. Thémeonsistency

between the languages about whether the [+high, +backélsave transparent or
opaque to rounding harmony. In Gunu, the [+high, +back] vowelspaque, but in

Tuki, they are transparent (see Example 356 and Exarbplal®ve).

Kiparsky and Pajusalu (2006: 221) following Van der Hulst ant5¢(986) posit
three typological generalisations concerning neutral vowglys:Unmarkedness
meaning that the neutral vowel is [-F] where [F] is thlenfonic feature. (2)
Uniformity meaning that all vowels with a given valweH] will be either opaque or
transparent. [-F] neutral vowels are transparent, [+F] vowets opaque. (3)
Asymmetryn that transparent vowels are predictably [-F].

The rounding neutral vowels in the Mbam languages do not suldjpatsky and
Pajusalu's generalisations. Vowels transparent to rourtdingony in the Mbam
languages are not predictably [-round]. In some of the Mbargubges with
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rounding harmony, the high [+round] vowels /u/ antiare transparent and in others
the high [-round] vowels, /i/ and//are opague to rounding harmony or vice versa.

Generally, Optimality Theory assumes strict segmentallitycand that “no outputs
are generated in which a single featural autosegmensagiated with segments S1
and S3 but not an intervening segment S2” (Walker 2012: 585upport of this
strict segmental locality, Ni Chiosain and Padgett (2a94)m that intervening
consonants also participate in vowel harmony, but may notriceiped as altered.

Following a similar line, Gafos and Dye (2011) discuss the plwobases of vowel
harmony in general and of neutral vowels in particular. Atiogrto Gafos and Dye
and others (2011: 22-3), there is a discontinuity in bdig articulatory and
electromyographic measures of lip rounding when Engliskaleggrs pronounce
identical vowels with an intervening consonant (uCu). Thera itsough in the
electromyographic signal co-occurrent with the productiontha intervening
consonant. “The cessation of muscle activity durirgdbnsonant is consistent with
the analysis that [...] the rounding of the two identical Meweepresents] two
independent events”. However when a speaker of a vowel-harlangyage, like
Turkish, produces a similar uCu utterance, instead of glrdhere is a “plateau of
continuous activity” through the production of the consonant.

“... the linguistic representation underlying the praehrcof lip rounding
in Turkish is consistent with a central idea of autosegmehtry,
namely, that assimilation and harmony involve representaitionbich a
single instance of the assimilating or harmonising ergpextends over a
domain encompassing all segments required to agree ompriberty”
(Gafos and Dye 2011: 23).

If vowel harmony extends throughout the domain, affecting ewsonants, the
logical conclusion would be that even transparent vowels@rehow affected by
rounding harmony in the Mbam languages. Then, it is assumedvatthe high [-
round] vowels, /il andil, are affected by rounding harmony even though they do not
show any perceptible rounding to [y] and. [

“If the phonetics of ‘rounding’ is pursued with some carel@@®in 1991, Disner
1983), lip posture can be hypothesised to spread through theeinitey [i] without

a substantial effect on its acoustics. Overall, thenpthasible hypothesis is that
transparency is not failure to participate in harmonyfailire to produce salient
acoustic consequences of harmdinyy italics) on a specific class of segments”
(Walker 2012: 25). It is generally held that lip rounding Wwillver all three of the
first formants. So, if rounding harmony spreads thoughrtresparent vowels, there
should be some symptom of this rounding (even if it is sob@hic) in the acoustic
output of the transparent vowels. With this theory in mindusiio measures were
taken for two languages, Yangben with all transparegh hiowels in rounding
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harmony, and Maande with all opaque high vowels in rounding harnmmsge
whether there was any acoustic difference between tamsfiarent” vowels of
Yangben and the “opaque” vowels of Maande. The tokens analysed &zand in
Example 364. The shaded cells indicate high vowels inctmext of rounding
harmony.

Example 364: Rounding neutral suffixes in Yangben and Mande

Yangben #pird-ik-don shrink-CONT
#0k-ik-0n bank a firecoNT
#jop-il-5 stutter, babbleeXTENSFV
#t5:t-in-5 SMmileAPPL-FV
#kds-on-3 COUghSEPARFV
#6m-uk-0s-i honour, praiSeSEPARCAUS
#kit-ik-én-i find (at some placeNTENSCONTCAUS
#amb-ik-an spread out, dryNTENSCONT
#simdl-e surprise, be astonisheekTENSFV
#sik-il-a notch, carve something small and rouExiFENSFV
#Hat-in-an carve, sharpemPpPL-CONT
#anon-a examineseEPARFV
#at-ok-¢n get up and leaveEPARFV
#tép-uk-és-i pass, traverseseEPARCAUS

Maande  #bjn-on-a find, obtainSEPARFV
#s3l-6n-a"° extractSEPARFV
#5t-0k-in-a attachSEPARAPPL-FV
#0t-in-3 water, sprinkleAPpPL-Fv
#dp-it-a call, invite-DIM-FV
#bok-t-3 Cry-DIM-FV
#al-6n-a succeed, lead tSEPARFV
#fan-on-a unhookSEPARFV
#tak-in-a plan, organisesIM-Fv
#bi-biénin-3 REFLEXgive birthAPPL-FV
#fan4it-a woundpIM-Fv
#al-it-a weed a littlebIM-FV
#lih-it-5 last, remainbIM-Fv

In Yangben, where all the high vowels are transparerduoding harmony, there is
an indication that the high vowels have slightly lower @ieseies in the context of
rounding harmony than where there is no rounding harmony. Thelydwand
in particular have, on average, lower F3 formants, somdewhat lower F1 (for the
vowel /i) or F2 (for the vowelif). The high back vowels /u/ and//are less

25 No example of the [+ATRJun suffix in a [+round] context was found in the cospiVhile examples
were found for non-round verb roots, these werduebed due to the lack of the corresponding round ve
roots.
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consistent which may be due to the fact that they aredsirphonetically round
vowels. However, a similar phenomenon is evident in Maanwtere all the high
vowels are opaque to rounding harmony. The high front vowebnd/ i/ were
perhaps even more consistently lowered in the rounding harownigxts than in
Yangben. The shaded boxes in Example 365 indicate the lomearib averages for
the neutral vowels in rounding harmony, and the italiocswshvhere the lower
formant averages showed up in the non-round contexts.

Example 365: Variation in F1/F2/F3 values of neutral vowels [+/-round]
verbs: Yangben

AVE | in [+round] verbs in [-round] verbs

F1 F2 F3 F1 F2 F3
lil 203 2215 2896 265 2172 2994
N 335 2027 2723 321 2099 2789
Ju/ 287 893 2524 272 891 2325
ol 347 955 2572 334 1225 2229
[+/-round] verbs: Maande
AVE | in [+round] verbs in [-round] verbs

F1 F2 F3 F1 F2 F3
fil 216 2077 3075 268 2285 3102
N 444 2129 2684 400 2156 2815
Juf’® | - —— —— — —— ——
[ol 510 1028 2552 471 979 2584

“The hypothesis grounding transparency in articulataguatic relations may also
allow us to understand why certain vowels exhibit transparencythet similar
vowels exhibit opacity” (Gafos and Dye 2011: 25). In thise® Mbam languages,
however, there is not much evidence that the loweringefrequencies of the first
three formants in the context of rounding harmony is diffiein a language with
transparent vowels than it is in a language with opaquelsoWee most that can be
said from this limited data is that there is some irtthoathat the frequencies of all
rounding-neutral vowels are slightly lowered in the contéxbonding harmony as
opposed to the same vowels in non-round contexts. This sligktitayy too slight
to make a perceptible difference, is perhaps suffidierjustify Ni Chiosain and
Padgett (2001) and Gafos and Dye (2011)'s hypothesis/tinal harmony does
encompass all segments occurring in the vowel-harmony donadihiding
transparent vowels.

In rounding harmony, all the high vowels are neutral. Tihay be either transparent
or opaque, but none of the high vowels, even the phoneticaihd vowels /u/ and
lol, are phonologically [+round]. While no one disputest tha and &/ are

278 No example of /u/ in suffixes in a [+round] corttevas found in the corpus.
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phonetically round “... the question [...] is whether theyction phonologicallyas
though they are specified...” for rounding (Dresher 2009:.175)

It is possible that, with more sophisticated testing a larger data sample, those
languages where all the high vowels are transparentitaling harmony (Yangben,
Mmala and Elip) will provide evidence that the transpavemtels do undergo some
phonetic variations as a result of rounding harmony, hadthose languages where
all the high vowels are opaque to rounding harmony (Maaxele, Yambeta, etc.),
the opaque vowels are not (or less) affected by the pborsetations caused by the
rounding harmony. As a result, the vowel harmony is blocked.

The neutral vowels in ATR harmony are different. The ATRtra vowels, unlike
the rounding-neutral vowels, are contrastively indicae@tATR]. Since they do in
fact have the opposite value of the harmonising featurihisncase [+ATR], these
vowels are invariably opaque.

4.4Interaction of vowel inventory and vowel harmony

In this section we will look a phonological framework @ontrastive features
proposed by Dresher (2009) to explain a number of anomaliédbam vowel-
harmony systems. While Dresher's approach is used, | amway claiming that it
is superior to other approaches, nor do | try to improve othéhary as such. After
looking at a number of other approaches, | found it aulidebl to enhance the
description of the Mbam languages and the peculiarities of toevel-harmony
systems. Section 4.4.1 describes Dresher's (2009) coveréestiture hierarchy and
section 4.4.2 gives further information about Dresher'sqp®8bdified Contrastive
Specification (MCS) which is used to assign an orderh& dontrastive-feature
specifications into a hierarchy. Then in section 4.4.3willeapply Dresher's model
to the Mbam languages and in section 4.4.4 discuss sothe ahomalies on which
it sheds light.

4.4.1Contrastive-feature hierarchy in phonology (Dresher 2009)

“Phonological contrast refers to those properties of phondhesare
distinctive in a given phonological system. In most theasfgghonology,
this means determining which features are contrastivevdndh are
redundant” (Dresher 2009: 2).

In the Mbam languages, it is evident, by this definititmat ATR must be a
contrastive feature. But what are the other vowel featwigich account for the
secondary vowel harmonies present in these languages andohae account for
the differences in the vowel-harmony systems with simitowel inventories?
Dresher (2009: 169) proposes a contrastive-feature higrastich makes two
empirical claims:
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1. “Distinctive features in each language are organised into a
hierarchy.”

2. “This hierarchy determines which feature values are cstivmin a
given language.”

Dresher (2009) considers that the most logical approachnasSapntrastive

features based on an ordering of features into a hierafEhgsher 2009: 9) rather
than “based on minimal differences between fully specifiechemes.” He lists five
diagnostics for identifying contrastive features.

Figure 25: Diagnostics for identifying contrastive feature (Dresher 2009: 72)

A phonemep has the contrastive feature F if:

a. ¢ enters into an alternation or neutralisation that is &gsgined if F is part of
0.

b. ¢ causes other phonemes to alternate or neutralise in thatag best
explained if F is part of.

C. ¢ participates in a series with other phonenpesyith respect to phonotactic
distribution, where F is required to characteqisa a general way.

d. the set of allophones which makeqgpll have F in common.

e. speakers adapt a sound from another language in a wagthag¢ explained by
supposing that they assign F to the foreign sound.

According to Dresher (2009: 74), “Only contrastive fesguege active in the
phonology. System-redundant features are inert.” This viewctefldyman's in his
discussions of the vowel-harmony systems ofol{glyangben) and Gunu. Hyman
proposes a “bottom-up” or “system-driven” approach to thalyais of Yangben
vowel harmony in which “the study of languages is inforrbgdtheory” (Hyman
2003a: 85). He follows a similar approach for Gunu (Hyr2@01).

Hyman (2001, 2003a) identifies only those features which“phh@nologically
active” in the vowel system, and suggests four actiatufes either present or once
present in the Mbam languages. For example, Hyman (2003gpsa® four
contrastive features for Yangben (K@t ATR, front, round and open. In Table 75,
reproduced from Hyman (2003a: 8), the double line indicateenth underlying
vowel b/ which surfaces as [e]. This tenth vowel is phoneticafidistinguishable
from /e/.

Table 75: Hyman's (2003a: 8) contrastive features for Yanglne(Kalap)

i u 1(1) oU) e 0 € ) a ole]

+ + + + +

+ + + +

oxm>
+
+
+
+
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These four features are the only ones Hyman (2001, 2003d} teeccount for,
and they explain all the types of vowel harmony found in Gund Kaby
(Yangbeny’’ Dresher has a different approach to determine theastivie features
of a phoneme based on its behaviour within the system.eWioith Hyman and
Dresher identify the “phonologically active” features, ythdiffer in how these
features are determined. Dresher proposes an algorithm fiaingecontrast and
redundancy for members of an inventory as indicated in T&ble 7

Table 76: The Successive Division Algorithm (Dresher@®9: 16-7)
Begin with no feature specifications: assume all seward allophones of a
single undifferentiated phoneme.

b.|f the set is found to consist of more than one contrastemlmer, select a
feature and divide the set into as many subsets as theef@dibws for.

C.  Repeat step (b) in each subset: keep dividing up the inveintorgets,
applying successive features in turn, until every sgtomdy one member.

While both Hyman and Dresher speak of “phonologically attfeatures, Hyman

does not assume a hierarchical organisation of thesgrdésaiAs a result, although
Hyman's (2003a) contrastive features for Yangben do explairh of the vowel-

harmony processes, it does leave open the question why thedvigls, which do

have a feature round or front, do not participate in roxqn@ind fronting harmony.
Hyman's solution is “... since /i/ and /u/ do not caodiffront or rounding harmony,
we need a feature open on which these harmonies areitipafgs/man 2003a: 5).

Why this should be true is not explained.

Dresher's (2009) contrastive-feature hierarchy provideiffarent rationale as to
why the high vowels do not participate in rounding and frmntharmony in
Yangben. Using Dresher's (2009: 16-7) Successive Divisigaréhm (SDA) as in
Table 76 above, we can identify the contrastive specibicati‘by splitting the
inventory by means of successive divisions, governedrbgrdering of features”
(Dresher 2009: 16) as in Figure 26 below. The height feasuf+/-open] following
Hyman (2001, 2003a). Only two height levels are required for wfodte Mbam
languages. For reasons which will become clear in the discusf the contrastive-
feature hierarchy for Mmala (section 4.4.3.3), | préégren] to [low] as it is more
general and with the addition of a feature [mid] for Mmal&ts the pattern better.

While this hierarchical ordering of features necessitatiEsature “back” as well as a
feature “front”, that Hyman (2003a) doesn't require, &l for high vowels not to
have the contrastive features “round” and “front” and thusagxplwhy they do not
undergo rounding or fronting harmony.

2TWhile Hyman (2003a) only finds seven surface vewke effectively argues that Yangben must have
nine underlying vowels based on the active featofebe language and the vowel-harmony processes.
His (2001) treatment of Gunu is similar.
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[Open]
/\_
[Round] [Back]
=1 =
[ATR] [ATR]
[o] [o] [e] [e]l [a] [w] o] [ 1]

Figure 26: Contrastive-feature hierarchy for Yangben vowed

Dresher's ordering of contrastive features and his prettmiget is only contrastive
features that are phonologically active are both eleméntsn approach to
phonology that comes out of research done at the Universityrohiftosince the
mid 1990s known as Modified Contrastive Specification @M

4.4.2 Modified Contrastive Specification

Modified Contrastive Specification (MCS) assigns a k&@ntole to contrastive
feature specifications and has two main tenets (DreX)@9: 75):

1) “Only contrastive feature specifications are actimethe phonology (the
Contrastivist Hypothesis)”

2) “Contrastive features are assigned by ordering theifes and applying the
Successive Division Algorithm (SDA)”

Modified Contrastive Specification started as a focusarhplexity in phonology

and grew into a discussion of the interrelation betweenrasinand markedness.
Dresher's notion of markedness is structural (logicaferahan phonetic (natural),
and as a result relative to a particular inventory $bee 2009: 164, footnote 2). In
the MCS model, complexity in phonology is driven by both asitand structural

markedness. Features are binary with both marked and unmaked rather than
privative. Complexity is driven only by marked features,segments with fewer



314 The phonological systems of the Mbam languages

marked features are less complex than those with moreethdelatures (Dresher
2009: 163-4).

“MCS proposes that contrasts are determined by the SDAtimgeion a
hierarchy of features. Since a more marked representati permitted
only if needed to establish a contrast with a less maskedthe theory of
MCS leads us to expect a relation between the amount of se&me
markedness a system allows and the number and natwenwésts it
has” (Dresher 2009: 163-4).

The MCS approach assumes that phonology is underspecifiedregffect to
phonetics. While “the number and nature of contrasts thegganent enters into
influence, [they] do not determine its phonetic realigatTherefore, the contrastive
specifications assigned by the phonological component mustig@esnented by
further principles to derive the detailed phonetic specificatif a speech sound”
(Dresher 2009: 168). As a result, the concept of phonetieneelment is adapted by
MCS.

Phonetic enhancement is posited by Stevens, Keyser amdskki (1986) and
Stevens and Keyser (1989), who propose that “phonological astsitican be
enhancedy phonetic specification of non-contrastive featurese@ber 2009: 168).
Phonetic enhancement also explains why certain vowelniakies are more
common than others.

4.4.3Contrastive-feature hierarchy and MCS analysis of the Mbamanguages

The Mbam languages, despite similar vowel inventorieg hather distinct vowel-
harmony systems. Given Dresher's premise that only ctivgafeatures are
phonologically active and that features are hierarchicatlered, the differences in
what vowel harmonies occur are the function of whidtuees are active and their
position in the language-specific contrastive-feature hierafgbyfeature can occur
at different levels within the hierarchy of any givendaage, nor does the level of
the feature tell us anything about the robustness of thelviearmony associated
with it. Languages with very robust ATR harmony may r&TIR high or low. The
most important aspect of the contrastive-feature hieydscthat it determines which
vowels are affected by which feature. Vowels such as /éb/oin Yangben (see
Figure 26 above), although they are clearly round vowelsngtically), are not
contrastively round. The feature [+round] affects only [+opemyels in Yangben.

4.4.3.1 Yangben

As discussed above in Figure 26 and reproduced in Figurel@w,béangben has a
contrastive-feature hierarchy, open>>round/back>>front>>ATR.
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[Open]
/\_
[Round] [Back]
+ + .
[Front]
+ s
[ATR] [ATR] [ATR] [ATR]

ATAANEATE

Figure 27: Contrastive-feature h|erarchy for Yangben vowes

The first contrast divides the vowels into [+opes]d, a, s, 0) and [-open]i( 1, u,

0) separated in Table 77 below by the double line. As Drg20€9: 177) finds for
Classical Manchu, “Splitting the inventory in this manhas the effect of allowing
for different contrasts in each set.” The next featUtes;k] and [round] (separated
by the heavy line) apply to different sets. The featilrack] applies only to the
[-open] vowels and distinguishes between andu, . The feature [round] only
applies to the [+open] vowels. It distinguistegs from a, £, e The [round] feature
is relevant in Yangben for rounding harmony, the [-open]ealsweveru, v are not
contrastive for rounding and do not participate in or block dowgharmony. The
next feature, [front], applies only to the [-round] vowatsl aistinguishes, e from

a. The [front] feature (indicated by the fine line)é&evant in Yangben for fronting
harmony. The [-open] vowels, evemandr are not contrastive for [front] and hence
do not participate in fronting harmony. The last contvastieature is [ATR]
(distinguished by the dashed lines). It distinguishes betvadlenf the remaining
pairs except foa. The [ATR] contrast fom is determined in Yangben by the next
higher node, which in this case is the feature [front],astakes its [+ATR]
counterpart from the [front] node, hence /e/.
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Table 77: Contrastive features for Yangben

355
355
Yo

[round}

The contrastive-feature hierarchy differs between theows Mbam languages.
Baca and Mbure, which have inventories similar to Yangbdo'siot have fronting
harmony.

4.4.3.2 Baca and Mbure

Baca and Mbure both have 9-vowel systems with similaufea to Yangben, but
with a different order. While the features [front] afh¢k] are at the same level,
[front] is associated with the [-open] vowels in Baaad aMbure, and with the
[+open] vowels for Yangben. Since the vowels /e/ aidave not contrastive for
[front], they do not undergo fronting harmony. There is siléd for a contrastive
feature [round] (needed to distinguish between /a/ andotied vowelsd/ and /o/),
and to account for the trace of rounding in both these langu@bescontrastive-
feature hierarchy for Baca and Mbure is: open>>backfrenaund>>ATR, as
illustrated in Figure 28.

[Open]

LS .

[Front]

[ATR] [ATR] [ATR] [ATR]

+
1
+
1
+
1

AL -

o] [l [a] [e] [e] G o [ [

Figure 28: Contrastive-feature hierarchy for Baca and Mhure vowels
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Like with Yangben, both Baca and Mbure first divide vowsighe feature [+open].
Unlike Yangben, the next contrastive feature [back] agptinly to [+open] vowels
and the contrastive feature [front] only to [-open] vowels distinguishes, 1 from
u, u. This slight change is the reason why fronting harmony doesccur in either
Baca or Mbure. The feature [back] distinguiste®,» from e, ¢. The feature
[round] distinguisheso,», from a. The final contrastive feature, [ATR],
distinguishes between all the remaining pairs except,fovhich does not have a
[+ATR] counterpart in certain environments and uses /ethars.

4.4.3.3 Mmala

Mmala, which is unique for its active height harmony, lasather different
contrastive-feature hierarchy. The feature [mid] ispps®d rather than [front] to
distinguish the [+open] mid vowels & from a. Unlike the languages discussed
above, the feature [ATR] is the highest ranked. The featflvack] and [round] are
similarly ranked after [mid] with [back] affecting onlthe [-open] vowels and
[round] affecting only the [+open] vowels. The contrestfeature hierarchy for
Mmala is: ATR>> open>>mid >>round/back as illustrated guFé 29.
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[ATR]

[Open] [Open]
+ - + -

[Mid]

+ -
[Round] [Back] [Round] [Back]
ANV /\/\ VAN
[o] [l [ul [i1 [o] [e] [a] [0l  [1]

Figure 29: Contrastive-feature hierarchy for Mmala vowels

[ATR] is the highest-ranked feature in the hierarchyNonala. It separateis u, €,
ando from1, u, 3, ¢, anda. Second in the hierarchy is [open] which applies to both
[+ATR] and [-ATR] vowels. The feature [mid] applies only [FATR], [+open]
vowels and distinguishes € from a. The feature [mid] is required to account for
height harmony in Mmala, which is triggered b dnd £/ but not generally by /a/.
The lowest-ranked features in the Mmala hierarchyjraxend], which applies to all
[+open] vowels and [back] which only applies to [-open] visw@his distinction
accounts for why rounding harmony in Mmala only affeb&s[+open] vowels.

Table 79: Contrastive features for Mmala

e a7 /

1\ [mid]
4.4.3.4 The 8-vowel languages

Five languages with 8-vowel systems, Elip, Gunu, Neaahdle and Yambeta, all
have similar contrastive feature hierarchies. As withtrmbghe other languages, the
highest-ranked feature is [open] and separateso, o fromi, 1, u, v. Since there is
no fronting harmony, only the feature [back] is necgskardistinguishing between
the [-open] vowels. The [+round] feature is needed towddor rounding harmony
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in the [+open] vowels. The contrastive-feature hierarfcinythe 8-vowel languages
is open >>round/back>>ATR as illustrated Figure 30.

[Open]
+ -
[Round] [Back]
[ATR] [ATR] [ATR] [ATR]
+ - + - + - + -
[o] [¢]1  [e]  [a] [u]  [v] [i] [1]

Figure 30: Contrastive-feature hierarchy for the 8-vowelanguages

Like the 9-vowel systems, the feature [round] applies td+tbpen] vowels and the
feature [back] to the [-open] vowels. Unlike the 9-vowgstems, /a/ in the 8-vowel
languages has a distinct [+ATR] counterpart.

Table 80: Contrastive features for the 8-vowel Mbam language

AR Al Iy u
I [back]
7 Y
K
5/;&/{
////////////// . . S 7 @
4.4.3.5 Tuki

The tenth language, Tuki, has only seven contrastive vowelsnghdest the
[+ATR] open vowel /o/, which now only occurs as an allophonk/dh a [+ATR]
context. The contrastive-feature hierarchy of Tuki rahksféature [ATR] as second
after [open]. The lowest-ranked contrastive features baek] and [round]. The
contrastive-feature hierarchy for Tuki is open>>ATR>>rounckbas illustrated in
Figure 31.
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[Open]

[ATR]

- + -

IN [Back] [Back]
[3] [2] [a]

Figure 31: Contrastive-feature hierarchy for Tuki

Tuki, like Mmala, places [ATR] high in the contrastiveafure hierarchy. The
features [open] and [ATR] affect all vowels. The featu[back] and [round] are
ranked last; the former applies only to [-open] vowels andldtier to [+open]
vowels. The feature round is needed to distinguish betvséamd /a/ and accounts
for the rounding harmony, which occurs in the word root.

Table 81: Contrastive features for Tuki

4.4.3.6 Summary of the contrastive feature hierarchies of the Mam
languages

Yangben, Mbure and Baca have similar contrastive featlmgisthe ranking is
different. The differences in ranking affect whiclpég of vowel harmony are
present. While both Baca and Mbure, like Yangben, haverdrastive feature
[front], this feature, because of its position in thetdea hierarchy, only applies to
the [-open] vowels and does not trigger fronting harmony.

Mmala, unique among the 9-vowel languages, does not havateastive feature
[front]. It is replaced with the feature [mid] which @ls for the height harmony
found in the language.
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The 8-vowel languages, Elip, Gunu, Nen, Maande and Yambeta, dieniar
contrastive features to Tuki, but the ranking differshfiRTR] ranking higher than
[round/back] in Tuki. Table 82 summarises the contrasteatures of the Mbam
languages and their hierarchical ranking.

Table 82: Summary of the contrastive-feature hierarchy fothe Mbam
languages

Yangben [open]>>[round/back]>>[front]>>[ATR]
Mbure, Baca [open]>>[back/front]>>[round]>>[ATR]
Mmala [ATR]>>[open]>>[mid]>>[round/back]
Eg?ﬁtil:;u, Nen, Maande, [open]>>[round/back]>>[ATR]

Tuki [open]>>[ATR]>>[round/back]

While Dresher's (2009) contrastive-feature hierarchieafures is useful to explain
how vowel harmony is triggered and to some degree witaiocevowels do not
participate (e.g. why the high vowels do not trigger ding or fronting harmony),
the situation is less clear about why some segmentgrameparent and others
opaque. “There are various reasons why segments may blociorg not all
derived from their contrastive status. Similarly, tasgmay be restricted for reasons
beyond their contrastive status” (Dresher 2009: 176 footnotejuhding harmony,
in particular, the high vowels, /i, u, v/ do not have the contrastive feature
[+/-round] (or in the case of fronting harmony the featj#/-front]) and thus do not
participate in rounding or fronting harmony. In cert@induages, however, they are
all transparent, while in other languages, they are afjugpand in some casesi/i,
are opaque while /w/ are transparent or vice versa.

Van der Hulst and Smith (1986: 246) propose a universathat a neutral vowel is
transparent if it shares the dominant value, and is opddqtéas the recessive
value. This hypothesis does not work in the Mbam languages Dresher's model
with regards to rounding harmony, since neutral vowels are thosels that have
no specification at all for the harmonising (contrastifeature. Even the concept
“phonetic enhancement”, posited by Stevens, Keyser andasaki (1986) and
Stevens and Keyser (1989), which adds phonetic spewficaith non-contrastive
features, does not help. It cannot account for why evemhbeetically-enhanced
round vowels, /u/ andu/,?’® (i.e. the dominant feature) are opaque to rounding
harmony in Gunu and transparent to rounding harmony in Tukéwise it cannot
account for why /i/ andi/ (i.e. the recessive value vis-a-vis rounding harmasy)
transparent in Gunu (as well as Elip, Mmala and Yanglsemw) opaque in Tuki (and
Nen and Maande). This study can offer no solution for teeblems, but it is

28|f the high vowels are phonetically enhanced, duld make sense to associate the redundant feature
[+round] with [+back], but this still doesn't hels. The vowels /u/ and/ in Gunu are [+back], thus
redundantly [+round], but they block rounding hanypowhile /i/ and ¥, which are [-back], thus
redundantly [-round], are transparent to roundiagrony.



322 The phonological systems of the Mbam languages

hoped that the issues and questions brought forward here witibete to the
understanding of the behaviour of neutral vowels.

In the 9-vowel inventory, Dresher's contrastive-featureahidy can explain in part
why the [+ATR] counterpart of /a/ surfaces as /e/ and abtds happens in a
number of other Bantu languages. Several methods are foundddepem the
language:

1) The [+ATR] counterpart of the odd vowel is drawn from the&tregher
node.

2) A non-contrastive [+ATR] allophone occurs in [+ATR] contexts.

3) /al occurs without alternation in [+ATR] contexts (i.€.iganeutral).

lllustration of method (1): The [+ATR] counterpart of fa//e/ in Yangben and
Mmala. Where there is a lack of a contrastive [+ATRlinterpart [ we must go
up to the first superior node which can provide it totget[+ATR] counterpart for
/al. In Yangben, which has [ATR] as the lowest node, the [#ADRnterpart of /a/
([+open]>>[-round]>>[-front]) must come from the [front] nodehich is the
immediately superior node, see Figure 26 above. So we go th@+front] side to
get to the [ATR] node, which gives us /e/ ([+open]>> [-round]>frdnt]>>
[+ATR]) as the [+ATR] counterpart of /a/.

In Mmala, since [ATR] is the highest node, we must get[tATR] counterpart of
lal ([-ATR]>>[+open]>>[-mid]) from the highest node. We mug down the
[+ATR] side and chose [+open] (since /a/ is an open vowek) [-round] (since /a/
is [-round] phonetically, even though not [-round] contrastivahd hence not
specified as [-round]). The [+ATR] counterpart of /a/ irmmila therefore is /e/
([+ATR]>> [+open]>> [-round]), see Figure 29 above.

Method (2) above, is illustrated in Baca. A non-contrasthATR] vowel ] occurs
in [+ATR] contexts in Baca.

Since “... harmony observes limitations that are not dueontrast, but to other
factors, that is, having a contrastive feature is aesgary but not sufficient
condition for triggering harmony...” (Dresher 2009: 184 see two methods at
work in Mbure and Tuki.

In Tuki, it is the voweld/ (not /a/) that lacks a contrastive [+ATR] counterpauki
uses method (2) and has a non-contrastive allophone [0] occumrifigATR]
contexts.
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However, for both Tuki and Mbure, the vowel /a/ functionéedéntly depending on
its position: within the word root or in affixes. In nouoots, the vowel /a/ must
undergo ATR harmony. Both languages use method (1) for the [+&dWRiterpart.

In Mbure, the [+ATR] counterpart of /a/ is /el. Since (pfopen]>>[+back]>>

[-round]) has no [ATR] value in the feature hierarchy, iisinget it through the
superior node, [back]. As the feature [round] distinguishesdm /o/ and 4/ and is

hierarchically higher than [ATR], the vowel /a/ must gstATR value from the

node higher than [round], that is the [back] node, sear&i@8 above. There we
must take the [-back] side and choose the [+ATR] side/t{+epen]>>[-back]>>

[+ATR]) when imposed by [+ATR] dominance within the root. Inix$, both

languages use method (3): the vowel /a/ occurs unaltered iMR}Bontexts in

prefixes and suffixes.

The choice between these methods is language speaidid)@sher's model offers
an explanation only for the first.

4.4.4The problem of ATR disharmony in Mmala

“Any new theory puts old questions into a new light...” (Dies2009:
138).

As seen earlier, Mmala has an unusual ATR disharmony vgiaichot be explained
by either positional neutralisations of [ATR] contrasts the favouring of a
disharmonic but faithful candidate over a spreading one. Theal®l ATR
disharmony is not the instance of a [-ATR] segment oaagiin a [+ATR] context,
but rather that of a [+ATR] segment occurring exceptignadla [-ATR] context.
The context is extremely limited and it seems impossiblntba way of ordering
OT constraints to account for it. Descriptively, ie&sy to define:

« Allinstances ofd#/ found in the context ob/ in the phonological word will
surface as a [+ATR] vowel, /u/.

e o/ will trigger rounding harmony, and height harmonyiirblit not in /.

«  The [+open] allophone ofs/*"° will trigger height harmony in both//and
fol, but it never triggers rounding harmony.

There are numerous examples found both in prefixes and suffixasuns and
verbs. In Example 366, the vowel is underlined and the effect on the [-ATR],
high back vowel is bolded. In Example 367, the rounding harnraggered by 4/

is also underlined.

29With the limitation of symbols, this allophone rhie written as3"; however, phonologically, it is
not identical to the contrastive vowel./ The vowel 4/ has a contrastive feature [+round] whereas the
allophone of ¥/ does not, as we will see below, the contrasteagures of this allophone are [-ATR],
[+open] and [+back], while the contrastive featuoé b/ are [-ATR], [+open], [+mid] and [+round]
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Example 366: Mmala ATR disharmony in nouns

bo#nany cl4.yam (generic)

no#maedi / do#£maedi c11/13.wild cat

bu£l3g c 14.meat

nuzbdmj / dii#bomd cl1/13.river

nu#b3l / duzbsl cl1/13.rain

Example 367: Mmala ATR disharmony in verbs

[#3n-3] join [#3n-Un-3] separate
[#n6n-6n] ~ [Mdn-3n] evade [#n6n-6n-3] evade (cont)
[U-d#s5s-¢d] s/he smoked.

cl-P2tsmokepim

[g95-nU-n#£gdl-¢n] you (pl) take me.
DIST-2p-1slCGttakeIMP-APPL

[U-g3gu-ddn-3] sihe will sing
c1+T11-sing-FV

However easy it may be to describe the phenomengiaining itis more difficult.
While OT constraints and orderings do not shed light, Dresbensastive-feature
hierarchy does. This study will argue that, instead befng an unexpected
occurrence of [+ATR], the presence of /u/ is an instaf@height analysis.

While Dresher does not speak about allophones in detailp&e state that “the set
of allophones which make up all have F in common...” (Dresher 2009: 72).
Regardless of how similar a particular allophone mighplbeneticallyto another
phoneme,$, the allophone(s) ofp will have similar contrastive features tg
varying frome only within the hierarchical position gf Therefore, allophones will
have only the contrastive features of the phoneme; thityheti assume additional
contrastive features from elsewhere in the hierarchy.

For example, in Mmala, the high vowels (see Figure 29 above}amteastively
[+/-ATR]>>[-open]>>[+/-back]. Their allophonic variationherefore, must include
only these contrastive features, and therefore logically only be [+/-ATR] or
[+/-open] or [+/-back]. So theoretically, there aré pbssible allophones of//

([-ATR]>>[-open]>>[+back]):

* [-ATR]>>[-0open]>>[+back]: p].
e [-ATR]>>[-open]>>[-back]: []. This does not occur as an allophoneuwdfith
Mmala
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* [-ATR]>>[+open]>>[+back]: the feature [+back] is not a castive element
for the [+open] node. It would be interpreted as somethingedo p], but
lacking the contrastive feature [+round]. This does occunealaphone for
/ol in Mmala.

e [-ATR]>>[+open]>>[-back]: the feature [-back] is not a costiege element
for the [+open] node. It would be interpreted as something ¢togg. This
does not occur as an allophonewfih Mmala.

o [+ATR]>>[-open]>>[+back]: [u]. This does occur as an allophondubfin
Mmala.

* [+ATR]>>[-open]>>[-back]: [i]. This does not occur as an alloph of 4/ in
Mmala.

o [+ATR]>>[+open]>>[+back]: the feature [+back] is not a conirastlement
for the [+open] node and does not occur as an allophomré iof Mmala.

« [+ATR]>>[+open]>>[-back]: the feature [-back] is not a aastive element
for the [+open] node and does not occur as an allophomé iof Mmala.

In Mmala, at least, an allophone, of any given phonemey, will allow for only
one feature to vary; so that the allophones of &re actually reduced to four
possibilities:

e [-ATR]>>[-open]>>[+back]: &/
[-ATR]>>[+open]>>[+back]: similar toq]
[+ATR]>>[-open]>>[+back]: /u/
*[-ATR]>>[-open]>>[-back]: [i]

Of these options, the first three are found in Mmalakebise, for
([-ATR]>>[-open]>>[-back]), the possible allophones are:

[-ATR]>>[-open]>>[-back]: {/
[-ATR]>>[+open]>>[-back]: similar to{]
*[+ATR]>>[-open]>>[-backK]: /i/
*[-ATR]>>[-open]>>[+back]: b/

280

Of these options, the first two are found fir /

While phonetically the same, or at least very similse,dontrastive features of in
Mmala are very different from those of thg?* allophone of 4/. The former has
the contrastive features [-ATR]>>[+open]>>[+mid]>>[+round]hile the latter,
since it is the [+open] allophone af// is [-ATR]>>[+open]>>[+back]. As a result,

280 This allophone occurs wherever height harmony tevié

#lgince the contrastive features of these two vowsisvery different, | choose to consider them as
entirely different vowels despite their phonetimiarity, hence the the usage of the square brackét
rather than referring to it as// which featurally, it is not.
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[0], not having a contrastive feature [round] will nevégder rounding harmony,
but since itdoeshave the feature [+open] it will trigger height harmony.

In Mmala, b/ is lowered predominantly in closed syllabfsThis lowering will

also trigger lowering in preceding (including open) syllablasExample 368, the
underlying 6/ ([-ATR]>>[-open]>>[+back]) in roots is lowered to o]

([-ATR]>>[+open]>>[+back]) in closed syllables and will triggemwlering of the
prefix vowel (bolded).

A second allophone ofu/ occurs within the phonological word witho//
([-ATR]>>[+open]>>[+mid]>>[+round]). While 4/ generally triggers height
harmony, which lowers high affix vowels, in this case, theosjip occurs, ands/
in a prefix is raised and surfaces as /u/ ([+ATR]>>¢mjr>[+back]). The surface
variation of the prefix vowel is bolded in Example 368 below.

Example 368: Comparaison of#/ and b/ in Mmala.

Underlying &/ in root Underlying b/ in root
go£ddm ~ | g#ddm send something gu£ddm eat first fruits
go#gdl ~ | gl crush, grind gu£gdl take

noz£bdg ~ | m#bdg c11/13.prophecy | bu#ldg 14/6.meat

Logically, ATR harmony must be triggered by a vowel whishcontrastive for
ATR, which b/ evidently is not. The disharmonic variation of # [u] in the context
of /o/ is therefore not due to any spread of ATR. This disbaim variation
precludes the height-harmony lowering of by h/. Since the allophone o6/ is

[+ATR], it is excluded from height harmony as are all [#7 vowels.

4.5Conclusions
In this chapter we looked at two questions:

e Is there a relationship between vowel inventory and ATR hayncooss-
linguistically?

« Can we account for the apparent gaps in vowel harmony in the Mbam
languages by using language-specific feature hierarabiédentify which
features are phonologically active and which are phonologiiredty?

4.5.1The relationship of vowel inventory and ATR harmony.

Casali (2003, 2008) gives good typological evidence that thera strong
correspondence between vowel inventory and tongue-root harsotlyat [+ATR]

282 Refer to chapter 2, section 2.7.3. Some speatti@syncratically lowerd/ even in open syllables. The
tendency to phonetically lower the [-ATR] high vowés a common occurrence in many of the Mbam
languages, and as we have seen elsewhere, acliyigticas, even in its non-lowered form, a rathagh

F1.
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is normally dominant in languages with an [ATR] contrast among) kigwvels,
whereas [-ATR] generally serves as the dominant vahuéamguages in which
[ATR] contrasts only for non-high vowels (Casali 20887).

Previous studies of the Mbam languages (Nen, Yarf§bend Gunu in particular)
seem to contradict Casali's findings of a correspondeneeéertvowel inventories
and ATR harmony, as all previous studies of the Mbam languames analysed
these as 7-vowel systems with contrast in the non-higfels@and robust dominant
[+ATR] harmony. However, almost all these studies g@esit an underlying or a
historical 9/10-vowel inventory. While there has been desgent on this point,
Casali's typological arguments lend credence to thoseigseahich argue for an
ATR contrast in the high vowels.

It is the premise of this study that, while certain etsnvn the Mbam languages are
realised phonetically and acoustically as rather lowabiyg 4/ and &/, they function
phonologicallyas high vowels. In other words, it is not the phonetic make-uphwhi
determines what a phoneme is, rather the phoneme is determiitebhaviour in
the system. The behaviour of a phoneme in the systefuicton of its contrastive
features (Dresher 2009: 72). As a result, rather than hawogv@l inventories with
[+ATR] contrast in the non-high vowels and having a typdally atypical
dominant [+ATR] harmony, these languages are better anahgsbdving an [ATR]
contrast in the high vowels, and having a typologically expegteminant [+ATR]
harmony.

4.5.2Gaps in vowel harmony and language-specific feature hierahies

Dresher (2009) argues that only phonologically active featare contrastive, and
by extension, in the domain of vowel harmony, in that fit@ry triggers should be
contrastive features” (Dresher 2009: 175). In consideribgrivrounding harmony,
the high back vowels /u/ and/[ although phonetically round, are roantrastively
round. Roundness is a redundant feature for the high voweltharedore inert and
cannot trigger rounding harmony. The fact that /u/ asiddb not participate in
rounding harmony is phonetic evidence that the feature [rasnaiispecified for the
high vowels.

Dresher's (2009) contrastive-feature hierarchy also mplahy languages with
similar vowel inventories and even similar contrastieatfires may have rather
different vowel-harmony processes. Within the feature hibga certain features
may apply only to a subset. In the cases of Yangben, /& Baca, the second-
highest features apply separately, the first of theéoséte [+open] subset, the second
to the [-open] subset, as illustrated in Table 83.

283 Referred to as Kalong or Nukalonge in much oflitieeature.
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Table 83: Comparison of Yangben, Baca and Mbure contraste hierarchies

+ round >> front] >> ATR
Yangben [open] >> - { [[back] o [ ] [[ATR]]
+ back] >> round] >> ATR
Mbure, Baca  [open] >> { %front]] - [ ] [,[ATR]]

The difference in the hierarchical order and to which sussel feature is applied
accounts for the difference in vowel harmony between tlaeggiages. In Yangben,
rounding and fronting harmony apply to the only vowel whichath [-round] and
[-front], /a/. Both these harmonies target /a/ and caus® iassimilate to the
contrastive feature wherever it occurs within the phonotdgicord. As the high
[-open] vowels have neither [round] nor [front] as costire features, they do not
participate in rounding or fronting harmony.

The difference in the hierarchical order of featureBata and Mbure cause the
feature [front] to apply only to the high [-open] voweRince [front] is not a
contrastive feature to distinguish /a/ from other vowildoes not trigger fronting
harmony. A minimal rounding harmony does occur in Mburd wtems, which is
consistent with the presence of [round] as a contragi@rire separating /a/ from
the back vowelso/ and /o/. In the case of Baca, although it also maanf]
applying to differentiate /a/ from//and /o/, it does not have any rounding harmony
tendencies. Hence, while vowel harmanystbe triggered by a contrastive feature,
the presence of a contrastive feature doesn't obligapeélence of vowel harmony.



