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DISTINCTIVE NASALITY IN KWAWU:
A PROSODIC ACCOUNT

Outi Bat-El
UCLA

Nasality in Kwawu is distinctive in vowels but predictable
in consonants. This uncommon distribution is interpreted
here in prosodic terms. It is claimed that the feature
[+nasal] is represented on morae rather than on individual
segments. The assignment of the feature [+nasal] is inte-
grated with syllabification rules, which explains the pro-
sodic characteristics of nasality. Further evidence is
drawn from the distribution of nasality in reduplicated
forms; the moraic representation of the feature [+nasal]
is crucial for the analysis of reduplicated CV stems.

0. Introduction

Kwawu, spoken in the Eastern Region of Ghana, is a dialect of Akan, a
member of the Kwa sub-branch of the Niger-Congo Family.l This article is
concerned with nasality in Kwawu, in particular the correlation between the
syllable structure and the distinctive distribution of the feature [nasal]
(where distinctive distribution refers to representations prior to local as-
similation rules). Like in other dialects of Akan (see Schachter and Fromkin
[1968] and Dolphyne [1987]), nasality in Kwawu is distinctive in vowels only,
while predictable in consonants. I will argue that this uncommon distribu-
tion of nasality can be best accounted for in prosodic terms, and suggest
that the feature [+nasal] is underlyingly represented on the mora, from
where it percolates to the segments dominated by this mora, while [-nasall

is assigned by default. The direct relation between the syllable structure

11 wish to thank Mr. Yaw Ntiamoah Agyakwa for his consultant work. Mr.
Yaw was born and raised in Obomen, Kwawu, and lived in Kumase, Asante for 4
years.
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and nasality is demonstrated by the incorporation of the assignment of nasal-
ity with syllabification rules.

Further evidence for this proposal is given by the distribution of nasal-
ity in reduplicated forms. Reduplication in Kwawu is roughly a stem copy,
with some modification of the copied vowel in monosyllabic stems. Deviation
from this generalization is exhibited by C3 stems, where C 1is oral; in
this case the feature [+nasal] is not copied. I will argue on independent
grounds that in Kwawu a 1is underspecified, thus represented by an empty
root node, and assumelthat [+nasal] cannot percolate to an empty node. Re-
duplication, which does not copy the moraic tier, applies before the empty
node is specified and thus before the feature [+nasal] is licenced to perco-
late. Therefore, the copied segmental material does not include the feature
[+nasal].

The article is organized as follows. In section 1 I present the syllable
structure in Kwawu, with particular emphasis on CVN syllables (where N stands
for a nasal consonant), whose structure is ambiguous amongst languages. I
then propose a set of syllabification rules which derive all permissible syl-
lables. In section 2 I examine the distinctive distribution of nasality, and
point out the disadvantages of a linear analysis which assumes that the pho-
nemic inventory of the language consists of oral vowels, nasal vowels, and
oral (but not nasal) consonants. I will then offer a representation in which
the feature [+nasal] is underlyingly specified on the mora. The benefit of
this representation is reflected by the direct relation between the syllable
structure and the distinctive distribution of nasality. I will show that
the distinctive distribution of nasality can be properly incorporated into
syllabification rules, which explains its prosodic characteristics. Further
evidence for this proposal is given in section 3 where the behaviour of the
feature [+nasal] in reduplicated forms is perused. I will show that the pe-
culiar behaviour of nasality in reduplicated forms can be best accounted for

under the assumption that [+nasal] is represented on the mora.

1. The Syllable Structure

The syllable structure in Kwawu is a crucial factor in the analysis of
the distinctive distribution of nasality proposed here. In section 1.1 I

outline the theoretical concepts relevant to my discussion, pointing out the
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advantages of the moraic theory for the present analysis (the reader is re-
ferred to the references mentioned there for more comprehensive exposition).
In section 1.2 I examine the syllable structure in Kwawu, in particular the
structure of CVN syllables, which are known to be ambiguous with respect to
their moraic structure. I then propose a set of syllabification rules which

derive all possible syllable structures.

1.1. Theoretical background. Considerable attention has been given in re-

cent work to the study of the syllable structure, where two fundamentally
different structures have been proposed to account for various syllable-sen-
sitive phenomena: the more traditional onset-rhyme structure (see Clements
and Keyser [1983] for discussion and references) and the moraic structure
(Hyman [1985], McCarthy and Prince [1986], and Hayes [1988]). Both views
crucially distinguish between light and heavy syllables, as this contrast

has been found to play a major role in phonological processes.

(1) a. The onset-rhyme structure
Light Heavy

o g o = syllable
A A A 0= onser
0 R (o] R 0 R R = rhyme
I I | /\ | V = vowel
C0 v C0 vv C0 v e C = consonant
b. The moraic structure
Light Heavy

[¢] o) o g

| l A\ A

u u U U U = mora
/\ N A A |
C0 \' C0 Ve C0 \"ARY C0 vVce

In the onset-rhyme structure a heavy syllable is characterized by complex
rhyme, while in the moraic structure a heavy syllable is characterized by
two morae. The distinction between the two types of structure relevant to
the present discussion rests on the constituent elements in a heavy ClVC2
syllable. In the onset-rhyme structure V and c, form a constituent

([CI[VC2]])’ while in the moraic structure C1 and V form a constitutent
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([[CIV]C2])° Nasality in Kwawu provides strong evidence for the moraic
syllable structure, since Cy and V must agree in nasality, while V and c,
must not. Only in the moraic structure are C, and V exclusively dominated by
a mora, and as will be argued later on, the mora is the domain of nasality.2

The moraic structure, unlike the onset-rhyme structure, reflects the
cross-linguistic distinction between heavy and light CVC syllables. As ar-
gued in Hayes [1988], some aspects of the syllable structure are language-
specific. In languages whose phonology does not manipulate any weight dis-
tinction or treat CVC and CV syllables alike (as opposed to CVV syllables, if
any), a CVC syllable is monomoraic. Alternatively, in languages which pro-
vide evidence for weight distinction or treat CVV and CVC syllables alike (as
opposed to CV syllables), a CVC syllable is bimoraic. A different type of
evidence 1s given here to show that in Kwawu a CVC syllable is bimoraic, but
due to dialect interaction some CVC syllables are interpreted as monomoraic
for the purpose of one process only.

A somewhat different syllable structure is assumed in McCarthy and Prince
[1986] and Hayes [1988], where it is suggested that the prevocalic consonant is
not linked to the mora of the first vowel as in (2a), but rather directly to
the syllable node, as in (2b):

(2) a. T b. o
u u

/1 I

cVv cvVv

The structure in (2b) is found unsuitable for Kwawu, since the prevocalic
consonant and the vowel must form a constituent for the purpose of nasality,
therefore both should be dominated by the same mora. I presume that struc-
tures (2a) and (2b) are chosen on language-specific grounds, as 1is the
case withpostvocalic consonants mentioned earlier, i.e. that in the CVC syl-
lable the final C can be linked to the mora of the vowel, or to an indepen-

dent mora.

25ee Hayes [1988] for a discussion presenting arguments for the advan-
tages of the moraic structure.
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The moraic theory neatly accounts for the distinction between short and
long vowels and diphthongs. Short vowels and diphthongs are linked to one

mora, while long vowels and diphthongs are linked to two morae.

(3) short long
vowel diphthong vowel diphthong
f A vooord
\' V:l V2 \' Vl V2

The syllable structure is derived by universal rules subject to language
specific constraints. The first rule, as proposed in Hyman [1985], is the
Onset Creation rule, which links a consonant to the mora of the following
vowel. Hyman assumes that each segment is underlyingly linked to a mora.
Therefore, the mora of the prevocalic consonant is deleted. Hayes [1988]
raises the problems posited by the assumption that all segments are underly-
ingly linked to a mora. This representation does not distinguish between
high vowels and their corresponding glides. Since high vowels tend to alter-
nate with glides, it has been assumed that glides and vowels have the same
melodic features. But if both are underlyingly linked to morae there is no
way to distinguish between u and w or i and y . Therefore Hayes
suggests, following Guerssel [1986], that only vowels are lexically linked

to morae, while consonants are free..

(4) high vowels glides
(B
i u i u

The assumption that vowels are underlyingly linked to morae is crucial to the
analysis proposed here, since the mora must be given underlyingly in order to
host the feature [+nasal].

Assuming that vowels are underlyingly linked to morae we must then aban-
don the claim that underlying representations are subject to the Obligatory
Contour Principle (OCP), which prohibits identical adjacent (auto) segments.
As shown in Janeway [1987], Luganda permits sequences of glides and high vow-

els, as in kuwummula 'rest' and kusiiyiika 'scorch'. Three possible
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structures can be assumed for these forms, but only one seems appropriate:

(a) If we assume that onsets are linked to the syllable node and that
the OCP is in force, the resulting representation (5a) is rather odd. As not-
ed by Janeway [1987:28],

"The oddness of this representation is no argument against it, but it
does have implications. First, prosodic well-formedness conditions
must be revised to allow ambisyllabic vocalic melodies... Second, this
predicts that in a language which has such forms, and also some rule
that alters the featural specification of vowels (e.g. | + e/ k),
then the entire melody will undergo this rule."

(b) If we assume that a prevocalic consonant is linked to the mora and
the OCP is in force (5b), the underlying representation, would not reflect
the correct surface form.

(c) Therefore it is assumed that the prevocalic consonant is linked to

the mora and that the OCP is not in force (5¢).

(5) a. o] o
s 1 k a

u
|
k u
b. [of [of (] o]
A A
U U H u
A //»\Q§Y4£/y A1 X, ot
k u s i k a = kusilllka
c. o4 g o o
I A A |
U uu v u

K//l é//A¥/ i/ﬁx/ K//l

As shown in Odden [1986] OCP violation is not a rare phenomenon, therefore
the structure in (5¢) 1is not far-fetched.

The structure of the syllable is mainly rule driven, where partial under-
lying prosodic structure is often required. The resulting representations
consist of three tiers: the syllabic tier, the moraic tier (which is redun-
dant in languages with light syllables only), and the segmental/melodic tier

(where segments are short hand for a feature matrix). The advantage of this



Distinctive Nasality in Kwawu 179

representation is that each tier can be independently manipulated by phono-
logical or morphological processes. In addition, as proposed in Clements
[1985], Sagey [1986] and others, the feature matrix has an internal hierarch-
ical structure, with an intermediate root node which links the hierarchically
organized features to the mora. The exact organization of the features is
still controversial. As argued in Archangeli [1984] and Christdas [1988],
not all features are underlyingly specified, but here again, the authors do

not agree on the degree of underspecification.

1.2, The syllable structure in Kwawu. The following are the surface sylla-

bles permitted in Kwawu:

(6) cv Kké 'bite' p%nf 'agree'
Vv  3k& 'he bites' sté "hide'
Iil F?ké 'not bite' pémr‘? 'sewed'
r frf 'go out' pfé 'sweep'
VN  3nké 'he doesn't bite' t1ém 'cry out'
CVN bdm 'embrace' tintdm ‘'wrestle'

A VN syllable results from morpheme concatenation (/o+N+ko/ + 3pk3 ‘'he
should go', /tie+mu/ -+ t1ém 'cry out'), and it behaves exactly like a CVN
syllable. Syllabic r results from vowel deletion before r (/firf/ -
fﬁf 'go out'), and stems of the surface shape CFV behave like disyllabic
stems. No special consideration will be given to these surface syllables.

The syllabic structure of a stem can be determined on the basis of the
verbal tone pattern. Monosyllabic verb stems, typically CV, have high tone
(H), while disyllabic verb stems, typically CVCV, have low high tone (LH).
CVV stems are disyllabic, since their tone pattern is LH, like that of CVCV
stems. CVN stems are monosyllabic since their tone pattern is H, like that
of CV stems. The following Verbal Tone rule assigns the H tone, while L is
assigned by default:
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(7) Verbal Tone
H

[(0) &

It would be incorrect to state the environment of Verbal Tone as the first
syllable from the end since in reduplicated disyllabic verbs, where the cop-
ied stem is prefixed, the H tone is also on the second syllable, kasdkasad
'speak'. The L tone at the end of the form is assigned by default. Similar-
ly, in careful speech a L tone is assigned by default to the final consonant
in CVN stems.

What is crucial for the ensuing discussion is the structure of the CVN
syllable. As noted in section 1.1, the structure of CVC syllables is deter-
mined on language-specific grounds, as it can be monomoraic in some languages,
and bimoraic in others. InKwawu a CVN syllable is bimoraic. The argument is
based on a vocalization rule, by which a word final nasal velar becomes a

high nasal vowel agreeing in rounding and ATR with the preceding vowel.

(8) Nasal Velar Vocalization

+cons > -cons N
[+nasal around around
-labial BATR BATR
+high

Since Kwawu permits only velar and bilabial nasals in word final position,
the featuer [~labial] is sufficient to make sure that the rule would not turn
final m into a vowel. The output of Nasal Velar Vocalization undergoes a
Vowel-to-Vowel Nasalization rule, by which a vowel is nasalized when followed

by a nasal vowel. Some examples are given below:3

3(1) The evidence for underlying final nasal velar comes from the past
tense forms, where the nasal velar surfaces. Past tense is formed by suffix-
ing an empty mora, to which the final segment spreads:

Present Past
k& kaa 'bite'
t3n t3nf 'sell’

The first L tone is derived by a Past Lowering rule, which simply lowers the
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9 Nasal Velar Vowel-to-Vowél
Vocalization Nasalization

don > doo > d8% 'to soak'
ton + 129 > téé 'to sell’
odan + odal - 5dé% 'room'
san + sal > s&t 'to return'
bug > bl > bf% 'to be hot'
sen + sel > st 'to hang on'
den + deT > dé} 'strength’

As mentioned earlier, CVN stems are monosyllabic as their tone pattern is
H, like that of CV stems (additional evidence for the monosyllabicity of CVN
syllables is drawn from reduplicated forms; see section 3). Now, the ques-
tion is whether the CVN syllable is monomoraic or bimoraic. If CVN is mono-
moraic, the output of Nasal Velar Vocalization must be monomoraic as well,
and hence CV, where V is a short vowel (in case the vowel in the CVN syllable
is high) or a short diphthong (see the structural distinction between short
and long vowels and diphthongs in (3) above). Phonetically it is clear that
Nasal Velar Vocalization results in a long vowel or a long diphthong, which
must be represented by two morae. Therefore, it is concluded that CVN sylla-
bles are bimoraic, as it is implausible that Nasal Velar Vocalization would
have an effect on the syllable structure, changing monomoraic structure to
bimoraic. The process of Nasal Velar Vocalization and Vowel-to-Vowel Nasal-
ization is illustrated below:

(10) Nasal Velar Vowel-to-Vowel
Vocalization Nasalization

A A A
> /4 + /4 L

|
de T d

=

a.
o
m

NS
O —T

tone of the leftmost syllable in the past tense. The last L tone is assigned
by default.

(ii) Vowel-to-Vowel Nasalization is presumably a general rule. There are Qo
vocalic sequences [-nasall[+nasal], but there are [+nasal]l[-nasal], e.g. m®a
'gather', as well as [+nasal][+nasall, e.g. mua 'crumple'.
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As will be shown in section 3, due to dialectal variation C3N stems are re-
alized as monomoraic for the purpose of reduplication.
Establishing that the CVN syllable is bimoraic, the following are the pos-

sible underlying syllable structures in Kwawu:

(11) «cv V or q CVN
T T /;{\ syllabic tier
/& T u 'T moraic tier
cVv V/N CV N segmental tier

Notice that, as pointed out in Hyman [1985], syllable final nasal and syllab-
ic nasal, which are each the sole element dominated by the mora, contrast
only on the syllabic tier. Syllabic nasals are not specified for place fea-
tures since they always agree in place of articulation with the adjacent con-
sonant. Therefore, in order to distinguish between a syllabic (nasal) conso-
nant and a nasal vowel which constitute syllables, I assume that consonants
are specified for the feature [+consonantal].

Given the above underlying syllable structures, the following set of
rules 1s proposed for deriving these structures:

(12) a. Underlyingly each vowel is linked to a mora, while consonants are
free (C stands for unspecified consonant)

I (i (I i
dub dua Ckoko od i cpabcC
b. Link a free segment to the adjacent mora to the right (non
iterative)
Al-l /AHT oo ooy u
dub dua Ckoko od i CpabcC

c. Build a syllable on every mora

o o0 g O g o [+
l I [ I I
u U uoou u oy u
/1 A AN 1/ /l
dub dua Ckoko od i CpabcC
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d. Assign a mora to a free segment

o g g g
| I |
) - u u u ——— u U uu
A | A/ | AT
dub C ko ko cpabcC
e. Link a free mora to the adjacent syllable on the left (non iterative)
° N
u o e -— -—— TR TR T
ANl A1
dub CpabcC
f. Build a syllable on each remaining free mora
g o ¢ g o o
RN N
T A A T AT
Ckokb>d CpabcC
nim dbé Hkdks Sdf hpamh
'suck' 'tree' 'chicken' 'he eats' "not sewed'

The syllabification rules provided above do not account for the nasal seg-
ments. This will be elaborated in the ensuing section, where the assignment

of nasality is incorporated in the syllabification rules.

2. The Assignment of the Feature [Nasal]

The distinctive distribution of the feature [nasal] given in section 2.1
below could in principle be analyzed in linear terms, as presented in section
2.2., but this analysis is found inappropriate on universal and language
specific grounds. I thus provide in section 2.3 a prosodic account, where it
is argued that the feature [+nasal] is represented on the mora. The prosodic
characteristic of the feature [nasal] is manifested by a revised version of
the syllabification rules proposed in (12) above, with which the assignment
of nasality is integrated.

2.1. Descriptive background. The following is the distinctive distribution

of nasality in Kwawu:
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(13) a.
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A nasal consonant must be followed by a nasal vowel
c v * ¢ v
[+nasal][+nasal] [+nasal][-nasal]
’
m3d 'give' *ma
nt 'his/her’ *ni
An oral voiced consonant must be followed by an oral vowel
* ¢ v c v
[-nasal][+nasa1] [—nasal][—nasal]
+voice +voice
*b3 b4 'come'
*dT df  ‘'eat'
A voiceless consonant can be followed by an oral or nasal vowel
C \' C \'
[-nasal][+nasall [-nasal][-nasal]
~voice -voice
pépé 'palm branch' papd 'father'
’
&tT  'it scratches' &tf  'head'
Syllable final consonants must be nasal regardless of the preceding
vowel
c v c c v c
[+nasal] [+nasal] [-nasal][+nasal]
Stém 'diapers’' 3tdm 'he wrestles'
’
t3n  'to leave distance' 300 'sold'
Kwawu has syllabic nasals, which are confined to the edge of the

word

L

?wbma 'book'

\ ’
?t&mé 'cloth' TpémT 'not sewed'
@qf? 'not chew'

Only the distinctive distribution of nasality is given above. Due to

various nasal assimilation rules these facts are not always surface true.

For instance, the rule of Vowel-to-Vowel Nasalization mentioned in section

1.2 yields a sequence of a voiced consonant followed by a nasal vowel, e.g.

den =~

Ié
deT (Nasal Velar Vocalization) - d&t (Vowel-to-Vowel Nasaliza-

tion) 'strength', in violation of (13b). Similarly, surface violation of

(13a) is created by a rule of Nasal Assimilation by which a voiced consonant
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is nasalized when preceded by a nasal consonant, yielding a nasal consonant
followed by an oral vowel (/N+bd/ - Tmé 'not give'). Notice that nasal
consonants agree in place of articulation with the adjacent consonant on the
right."

The facts given above show dependency in nasality within the mora; a
voiced consonant and a vowel dominated by the same mora must agree in nasali-
ty. Thus, in a CVN syllable C and V must agree in nasality (if C is voiced),

but V and N must not, since N is dominated by an independent mora.

2,2, A linear account. Within a linear account it must be assumed that in

Kwawu nasality is distinctive in vowels only, while all consonants are pho-
nemically oral. This line has been taken in Schachter and Fromkin [1968]
with respect to other dialects of Akan, and Capo [1983] with respect to Gbe
dialects. The following rules are then required for Kwawu under this assump-

tion:

(14) a. Prevocalic Consonant Nasalization
c - [+nasal !/ v
+voice [+nasal]
b. Syllable Final Nasalization®

C - [4nasal] / O]

Rule (1l4a) accounts for nasal consonants which precede a nasal vowel, e.g.
/bd&/ > m& ‘'give', and rule (14b) accounts for syllabic nasals and syllable
final nasals, both in syllable final position, e.g. /Cpdb/ = Tpém 'not

sew') .

“But if the nasal consonant is followed by h , the former agrees in
place of articulation with_ the vowel which follows the h ; it becomes 0
when the vowel is back (thham 'wave') and p when the vowel is front
(hTphTm 'wave'). As argued in Hayes [1986] and Steriade [1987], h (as well
as ? ) does not have place features, thus allowing long-distance assimila-
tion.

5Rule (14b) could be stated as the following morpheme structure con-
straint: *[+consonantal -nasal] g), i.e. an oral consonant cannot appear at
the end of a syllable. This would require the assumption that Kwawu has
phonemic nasal consonants, since a constraint does not assign a feature but
rather limits its distribution.
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This analysis is found undesirable on both universal and language-specif-
ic grounds. Universally, there are just a few languages in which nasality is
distinctive in vowels only. According to a survey conducted by Cohn [1987],
at most 10 out of 164 languages fall into this category. Cohn herself wonders
whether "these cases are prosodic in nature, but were described or interpreted
by someone who did not consider the possibility of [nasal] playing a role in a
domain larger than the segment” [Cohn 1987:17]. This state of affairs is in-
deed strange, since thé generalization about the phonetic distribution of na-
sality in languages is very different. If a language has nasal vowels it
must have nasal consonants, but if a language has nasal consonants it does
not necessarily have nasal vowels. Therefore, the assumption that the phone-
mic inventory of a language consists of nasal vowels but not nasal consonants
is unfeasible considering this universal distribution.

From a language-specific point of view, the linear analysis derives the
low level nasality on consonants in a rather diverse manner. Prevocalic con-
sonants get their nasal specification on the basis of segmental structure on-
ly, while post vocalic and syllabic consonants get their nasality specifica-

tion on the basis of syllable structure.

2.3. A prosodic analysis. The prosodic analysis advocated here eliminates

this undesirable situation. First, neither vowels nor consonants are phone-
mically distinguished for nasality, it is rather the mora which exhibits this
distinction. The claim is that the feature [+nasal] is represented on the
mora, while [-nasal] is assigned by default at a later stage in the deriva-
tion. Second, all segments get their nasality specification in a unified
way, on the basis of the syllable structure. The feature [+nasal] percolates
to all nasal bearing segments dominated by the mora it specifies; the nasal
bearing units in Kwawu are voiced consonants and vowels.

It has already been established in the literature that in some languages
the feature [nasal] has prosodic characteristics, as it tends to spread over
domains larger than the segment, e.g. Guarani [Goldsmith 1976] and Gokana
[Hyman 1982]. Like tone, which in some languages is represented on the mora

and in others on the syllable, nasality is represented in some language on
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the consonant and in others on the mora or a larger unit.®

It is thus natural that nasality, being a prosodic feature, is interrelat-
ed with other prosodic phenomena, which in this case is the syllable struc-
ture. This relation is neatly accounted for by incorporating the assignment
of nasality with syllabification rules. As shown below, two of the syllabifi-
cation rules given in (12) above need to be modified in order to derive the

appropriate distribution of the feature [nasal].

(15) a. (modified) Underlyingly each vowel is linked either to a [+nasal] mo-
ra (marked N) or to an unspecified mora, while consonants are free
I [ (IR I
du b dua C kokod odi C pab ¢
b. Link a free segment to the adjacent mora on the right (non iterative)
A A AA T/
du b dua C koko od i C pab cC
c. Build a syllable on overy mora
i [ T i
i il AA T/ i
du b dua C koko od i C pab C

d. (modified) Assign a [+nasal] mora to a free segment

[o} g ag g

I [ I

UN uN —-—— W uou —-_—— uN  u uN uN
I A Al

u b C ko ko C pab C

SAnother way to account for nasal vowels is to assume an abstract repre-
sentation of monomoraic VN, where V becomes nasal and N is later deleted (see
Stahlke [1971] for this view with respect to nasal vowels in Ewe). If this
is the case diachronically, it is not implausible that the feature [+nasall]
is represented on the mora at a later stage of the language. A similar dia-
chronic process is exhibited by tonogenesis, whereby a segmental distinction
at one stage becomes a tonal distinction at a later stage (see Gil [1986]
and references there). Thus the syllables CVC and .CVC, (where C1 # C.) be-
come CVIl and cvT2 (where T = tone and Tl # ng. Here, as well, the earlier
segmental distinction is manifested on a prosodic domain.
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e. Link a free mora to the adjacent syllable on the left (non

iterative)

o o

UN uN -— -——- -— TN W uN uN
du b C pab C

f. Build a syllable on each remaining free mora

T i NT
—_— —— L|1N /T U ——— lilN Au TN 1'1N

C ko ko C pab C

g. Feature percolation

o oo a o o o o o o o
™N |1 I | N
H U uou u u u H H H Uy
/A A A 4 I A1
ntd m dua N koko od i N pam m
ndm dua nkokos odi pammp
'suck' "tree' 'chicken' 'he eats' 'not sewed'

As mentioned earlier, the unspecified nasal consonant (N) agrees in place of
articulation with the adjacent consonant.

One may argue that since vowels are lexically linked to morae, the propo-
sal that [4nasal] is lexically specified on the mora is a notational variant
to phonemic nasal vowels. An analogical example would be a language with
phonemic stress and only monomoraic syllables. Assuming that vowels are lex-
ically linked to a mora, stress would be then lexically specified on the mo-
ra. But I doubt that the phonemic inventory of this language could be ar-
gued to consist of stressed and stressless vowels, as it is by now well es-
tablished that stress is a prosodic feature. Nasality in Kwawu is similar to
to stress in this hypothetical language. Therefore, morae specified for the

feature nasal are not notational variants of nasal vowels.

3. Nasality in Reduplicated Forms

Verbs in Kwawu are reduplicated to indicate distributive meaning or mul-

tiple object or subject, as in k& ‘'bite' ~ kikd ‘'keep biting', t3p
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'sell' ~ tontdn 'sell to many people'. Disyllabic stems are reduplicated
by copying the whole stem as it is; kasd ~ kashkdsd ‘'speak', bisd =

bYsdblsd 'ask', tdd ~ 134t33 ‘'run after', sié ~ sléslé ‘'hide'. Mono-
syllabic stems are reduplicated by stem copying as well, but here the copied

vowel surfaces as high, agreeing in rounding and ATR with the stem vowel.”’

(16) ké kiké 'bite'
pé pipé 'search’
hi huhd 'sieve'
b3 bob3 'break’'
fém fimfém 'lend'
tam tintém 'wrestle'
kdn  kinkén 'read" [K&Y, Kkink&t
t3n  tontdn "sell’ (133, tont53

Two cases deviate from this generalization:

a. The copied vowel does not agree in rounding with the stem vowel
when the stem vowel is a and the stem initial consonant is
/b, p, f, m; k%, or sY/. Then, the copied vowel is [+round] as
in (17a).

b. The copied vowel does not agree in ATR with the stem vowel when the
stem vowel is a and the stem initial consonant is what is termed
in Clements [1981] a high consonant (CY). Then, the copied vowel
is [+ATR] as in (17b).

(17) a. f4 foth 'take'
ma mama 'give'
pé popé 'strike'
kw4 KWokwA 'polish’
pam pompam 'sew' (cf£. fém fimfém 'lend')
bam bodmbém 'embrace'
b. ¢Y4 gHigH4 ‘peel’ (cf. ¢4 ¢Yig4é '1look")
tcué th1t¢qé 'cut'

7Reduplication may reapply to its own output (rarely in disyllabic stems).
Reduplicated monosyllabic stems are reduplicated like disyllabic stems, as in
(bd ) bdbAd ~ bobébobd 'come'.
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cY3m gUtgUsm 'pull away'

'be small'

The contrast between mono- and disyllabic stems is manifested by the cop-
ied vowel. The question is then what information is to be specified in the
reduplication rule to account for this distinction. In the spirit of Marantz
[1982], reduplication is viewed here as affixation of a prosodic unit unspec-
ified for segmental material. I uphold however McCarthy and Prince's [1986]
idea that the affixed unit is not composed of timing units (C- and V-slots)
as proposed by Marantz, but rather of prosodic units (mora, syllable, etc.).
The segmental material is later copied from the base stem and associated with
the affixed prosodic unit. The distinction between mono- and disyllabic re-
duplication lies on the copied prosodic unit; only monosyllabic prefixes are
prespecified for the feature [+high], which takes precedence over any contra-
dicting feature contributed by the stem.

The first stage of reduplication is copying the syllabic tier of the stem
and placing it on the left of the base.

(18) Syllabic tier copying

o o o o0 0o ¢
l [

H u H

A AN

b o kasa

The difference between mono- and disyllabic reduplicated stems falls at the
succeeding stage, where the feature [+high] is linked to a monosyllabic pre-
fix only. By convention, the intermediate prosodic structure (in this case

the mora) is automatically set, to link between the feature and the syllable.

(19) Prespecification of [+high] to monosyllabic prefix

o o
I |
u "
| A
b o
[+high]

The next stage is to copy the stem and to link it to the prefixed syllable(s):
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(20) Stem copying

(o} (o2 (o} (o] (o] g
| I [
1A AAAA
b/] b o kas/‘ada s'a > kashkasd 'speak'
[+high]
-high ]
+round

Since the features [+high] and [-high] contradict each other, the feature
[-high] is deleted, giving precedence to the prespecified feature. [-ATR]
is assigned by default.

(21) <|1

A

bo + bobd

A\

b
[+high ]
+round
-ATR
Reduplication in Kwawu is basically stem copying, but it applies in two
stages: (i) copy the syllabic tier, and (ii) copy the segmental tier. A
specific rule which applies between the two stages, linking the feature
[+high] to monosyllabic prefixes, is responsible for the surface distinction
between mono- and disyllabic reduplicated stems. Notice that CVN stems, be-
ing monosyllabic, are reduplicated like CV stems, regardless of the number of
morae.
underspecification: Relevant to the present discussion is the behavior
of monosyllabic stems with a (hereafter a-stems) with respect to rounding.
As mentioned earlier, in reduplicated a-stems the copied vowel is [+round]
if the stem initial consonant is a nonpalatal labial or is labialised (b, p,
f, my, sY, k¥) and [-round] elsewhere (also in the environment of labialised
palatals like tg4 and g4 ). This situation can be well accounted for as-
suming that a 1is underspecified and is thus represented by a mora linked to
an empty root node. The notion of underspecification is discussed in length

in Archangeli [1984] and Christdas [1988] where it has been argued that seg-
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ments are not fully specified in the underlying representation. In Kwawu, as
I will show below, there is strong evidence for underspecifying a , which

yields the following feature matrix of vowels ([ATR] is omitted):

(22) i u e o a
high + + - -

round - -~ - =~

The feature [round] must be specified for its two values in order to distin-
guish between reduplicated a-stems, where the vowel does not contribute a
value for [round] to the copied material, and e/i-stems, where the copied
vowel is always [-round] (cf. pa&m pompém ‘'sew' vs. fém fimfém ‘'lend’).
As for [high], McCarthy and Prince [1986] argue that this feature is speci-
fied for its negative value only. I find this representation inappropriate
since there are consonants in Kwawu which must be underlyingly specified for
secondary articulation [+high], and it is implausible that [+high] in conso-
nants is different from [+high] in vowels (I will return to the analysis of
McCarthy and Prince at the end of this section).

After reduplication, the feature [+labial] spreads from a [+labial] non-
palatal consonant to the following vowel, as formulated below ( ° stands

for a root node):

(23) Labial Spreading

PN

° o

[-palatall [+high]

-
—

[+1abial]
I assume that the feature [+labial] is realized as [+round] when linked to
vowels. Labial Spreading applies after the segmental material is copied,
such that it does not affect the stem a ; the feature [+high] is thus cru-
cial in the structural description. Notice that Labial Spreading is a fill-
in rule, rather than feature-changing rule and therefore does not affect high

vowels which are already specified for the feature round. Thus, f{ ~ flf{
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'go out' would not become *t6 ~ fofd . Wor Would it affect the copied vow-
el in e-stems since e contributes its [-round] feature to the copied vowel.
Thus, fém fimfém 'lend' would not become *fbmfém .

The following default rules then apply to fill in the missing features:
(24) a. [aback] - / [ ---]

around
b. U
1 -+ | +low

+back

-round

-ATR
Rule (24a) fills in the value for [back], which is later required for the Na-
sal Assimilation rule across h (see footnote 4). Rule (24b) fully speci-
fies the features for a .8

It is worth mentioning the advantage of a complete underspecified a re-
garding [ATR]. As argued in Clements [1981] [+ATR] is specified on stems
while [-ATR] is assigned by default, with the exception of a , which is un-
derlyingly specified for [-ATR]. That is, not only is a the single vowel
specified for this feature, it is also specified for the default value. A
complete underspecification of a eliminates this cumbersome representation,
assuming that vowel harmony applies after a gets its features via rule
(24b). This is not a remote assumption since vowel harmony affects the ver-
bal clitics, which indicates its late application.

Recall also that in cases where the stem vowel is a and the stem ini-
tial consonant is CY , the copied vowel is always [+ATR], regardless of the
stem vowel. We must therefore assume a minor rule which links the feature
[+ATR] to a root node specified for [+high] only when preceded by this par-

ticular class of consonants. Notice that here again, in order to distinguish

8These rules are not crucially ordered. If (24a) applies first, it fails
to assign a value for [back] to the empty root node in the absence of the
feature [round]. If (24a) applies second, it does not affect the feature ma-
trix of a , filled in by rule (24b), since it is a feature-filling rule and
not a feature-changing rule.
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between ¢44 ~ GUlgHE "'peel' and ¢4& ~ gUigYE 'look', where only in
the former the copied vowel is [+ATR], we must assume that a is underspeci-
fied. Otherwise the copied vowel would be [+high -round] in both cases, and
there would be no way to account for the fact that [+ATR] is linked only when
the stem vowel is a .

The process of reduplication of a-stems is illustrated below for béd ~
bobd 'come' (irrelevant features of b are omitted for simplicity):

(25) a. Reduplication (syllabic tier copying, high specification, segmental
tier copying)

o3 (o]
| |
u U
o o ° °

[+labial [+high] [+labiall

b. Labial Spreading (23)

a
|
u
////”\\\\ ///’/H\\\ interpreted as

o o ° o
-

[+lablal] [+high] [+labiall
(|7 g

e e

] o o o

[+labia1] [+high ] [+labial]
+round

c. Default rule (24b)

a o

l l

4 u
PN

+round

[+labial] [+high ] [+labial]
+back
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d. Default rule (24b)

(o} (o)

| |
I |

[+1labial] [+high [+1labial]l | +low
+round +back
+back -round
-ATR
b ° b a ([-ATR] is assigned to o by

default)

In stems where Labial Spreading does not apply, e.g. k& ~ kikd ‘'bite',
the negative value for [round] is assigned by default.

Thus, in order to account for the peculiar behaviour of a-stems it has
been assumed that a is underspecified. Labial Spreading, which spreads the
feature [+labial] from the stem initial non-palatal labial or labialized con-
sonant to the following [+high] vowel is responsible for the feature [+round]
(and consequently [+back]).

reduplication and nasality: The underspecification of a 1is a crucial
factor in the distribution of nasality in reduplicated a-stems. In disyl-
labic stems nasality is copied along with the other features, e.g. k}sé N
k'sik'sy 'turn over'. In monosyllabic stems the situation is more compli-

cated as can be seen from the data below:

(26) a. K& kik& 'say'
& sish 'change'
b. tf titf 'scratch’
hi htini 'see'
c. m mma 'give'
n& ntn 'find'
d. 4m féqfém 'embrace'
sém s&nsdm 'worship'

The generalizations to be drawn from the above data are as follows:
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a. In a CV stem (C is oral) where V is [-high] (thus must be a ),2
the copied vowel is oral.

b. In a CV stem where V is [+high], the copied vowel is nasal.

¢. In a NV(N) stem, the copied vowel is always nasal (regardless of vow-
el height).

d. 1In a CUN stem, the copied vowel is always nasal (regardless of vowel

height).

Following the assumption that a is underspecified (thus represented by
an empty root node linked to a mora), my claim is that the feature [+nasall]
fails to percolate from the mora to the empty root node. That is, [+nasall]
cannot be the sole feature dominated by a node (recall that syllabic nasals
are specified for [+ consonantal], thus they license percolation). When redupli-
cation applies, the feature [+nmasal] is still located on the mora, there-
fore not copied along with the segmental tier. Later on, when the empty root
node receives the features for a via rule (24b), the feature [+nasal] perco-
lates, as it must eventually end up on the segmental tier. Recall that re-
duplication involves copying of the syllabic and the segmental tiers, but not
the moraic tier. Therefore, the feature [+nasal] cannot be copied if it is
still located on the mora. This explains why in reduplicated CV stems, which
consist of an oral consonant and a low nasal vowel, the copied vowel is oral.

In N3 stems the feature [+nasal] does percolate, as there 1is a specified
nasal bearing unit dominated by the mora, i.e. the consonant. It is thus as-
sumed that [+nasal] can be the sole feature dominated by a root node only if
it is doubly-linked, and the second root node is specified for other fea-
tures.l® That is, the representation in (27a) is ill-formed while that in
(27b) 1is acceptable:

®There are no phonemic mid nasal vowels in Kwawu. The only source of
mid nasal vowels is the rule of Vowel-to-Vowel Nasalization mentioned in
section 1.2, whereby a vowel is nasalized when followed by a nasal vowel.

10gimilar restrictions are discussed in Itd [1986]. In Italian, for
example, obstruents (other than s ) can appear in coda position only if they
are doubly-linked, e.g. labbro 'lip' but *aptro . The syllable structure
is (C)cvce.
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(27) a. b. o °

o

[+nasal] [aplace] [+nasall]

I assume that the representation is exhaustive, that is, features which are
not specified are not there. Thus in (27a) the root node is specified for
(+nasal] only, and therefore the representation is ill-formed. In (27b) the
feature [+nasal] is doubly-linked, which licenses one empty root node.

The behavior of C3N stems does not conform with the above analysis, I be-
lieve for historical reasons. On the basis of the analysis provided above
the prediction is that the copied vowel in C3N stems is oral, as it is the
case with C3 stems; but this is wrong (see data in (26d). The problem is
that C3N stems are reduplicated as if they were monomoraic, i.e. & and N
are dominated by the same mora, as in N& stems. This is evident from the
copied nasal vowel.

As described in Dolphyne [1987] for other dialects of Akan, many CVN
stems are historically derived from CVNV stems. This actually explains the
bimoraic structure of CVN stems at the current stage of the language: a di-
syllabic bimoraic stem became monosyllabic without effect on the moraic

structure. The relevant details are as follows:

(1) ¢ v N VvV > C V N (i) ¢ v N V > C V N
[+high] [+high] [-high] [-high]

The nasalization of a high vowel preceding a nasal consonant is a syn-
chronic rule in Kwawu (as well as in some other dialects of Akan). The evi-
dence comes from surface forms like bim 'bark' whose underlying forms must
be bum in accordance with the generalization given in (13b) that an oral
voiced consonant must be followed by an oral vowel.

These are the cases which do not cause any problems. CVN stems, where V
is oral, are underlyingly represented as bimoraic, as has been argued earlier
and also in accordance with the historical facts. CVUN stems, where ¥ is
high, are underlyingly bimoraic CVN stems. High Vowel Nasalization precedes
reduplication, as is evident from pairs like (kim =) kim kﬁnkﬁm 'kill',
t3n (153) ~ tontdn (tdnt3d) ‘'sell'. If High Vowel Nasalization followed

reduplication, we would expect *t3ntdn .
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The problem is then limited to C3N stems, which are historically monomor-
aic. Otherwise we would not expect the vowel to be nasal (recall that CaNV >
CaN and not C3N). In general, historical considerations cannot provide evi-
dence for synchronic analysis, since native speakers (at least infants and
uneducated adults) do not have knowledge of the history of their language.
But in this particular case the historical evidence is reflected in the neigh-
boring dialects, and all dialects of Akan are mutually intelligible. The dia-
lects which optionally preserve the final vowel are Asante and Akuapem, and
surprisingly enough Mr. Yaw, who provided the data for this paper, is a flu-
ent speaker of Asante (but a native speaker of Kwawu—see footnote 1). It is
very possible then that in order to solve some surface irregularities, speak-
ers search for a clue in another dialect.

My claim is that CaN stems are interpreted as bimoraic since they corres-
pond to disyllabic stems in other dialects (and those which do not corres-
pond to bisyllabic stems are regularized). C3N cannot correspond to disyl-
labic stems since the vowel is nasal and is therefore interpreted as monomor-
aic with respect to reduplication. This explains why the copied vowel in re-
duplicated C3N stems is nasal. As in N3 stems, [+nasal] is licensed to
percolate since there is at least one specified root node which can dominate
it, i.e. the syllable final consonant.

Notice, however, that this interpretation does not hold for Nasal Velar
Vocalization (8), where all CVN syllables behave alike, i.e. as bimoraic.
This is clearly reflected by the minimal pair tintdn (tén) ‘'dislike' =
t%ntéq (téq) 'leave distance', which after Nasal Velar Vocalization becomes
tintdT ~ tintdT . The distinction between tan and t3n is lost after
Nasal Velar Vocalization, resulting in t&t , since they are both treated as
bimoraic. But for the purpose of reduplication téo is interpreted as mono-
moraic.

The cumbersome solution I suggest reflects the inconsistency of the lan-
guage, which results from historical change. It 1s possible that there is
an additional syllabification rule which merges two [+nasal] morae dominated
by the same syllable:
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(28) g o
uN uN > N

This representation is appropriate for feature percolation and reduplication.
High Vowel Nasalization applies after reduplication. Therefore, we must as-
sume that (28) is undone before this rule. Informally, all CVN stems are
treated alike, i.e. as bimoraic, for the purpose of High Vowel Nasalization.

Another problem arises with disyllabic stems, where & 1s copied as it
is, e.g. kisd ~ kis3kisd 'turn over' (*kisakisd) . To reconcile this
discrepancy I assume that reduplicated disyllabic stems are subject to the
Identity Constraint proposed in Wilbur [1973], which accounts for the tendency
to preserve the identity between the stem and the copied material. In Taga-
log for example, there is a Nasal Assimilation rule (man+bigay -+ mamigay
'give (Modal)') and a reduplication rule which copies the first CV of the
stem (sulat ~ susulat 'write (Future)'). Since reduplication applies be-
fore the prefix man- is attached, the expected prefixed reduplicated form
of man+bi+bigay 1is *mamibigay , where only the first b , i.e. the copied
one, is affected by Nasal Assimilation. The actual form is however
mamimigay 'give (Future)', where both b's are nasalized (although only the
first one is preceded by a nasal consonant) in accordance with the Identity
Constraint. Similarly in Kwawu, since in most disyllabic reduplicated stems
the copied material is identical to the base, disyllabic stems with 3 are
regularized.

I turn now to the analysis of reduplication of other dialects of Akan
presented in McCarthy and Prince [1986]. I abstract away from irrelevant

11

disagreements which are due to dialectal variation. Prespecification has

11MZcCarthy and Prince argue that the mora is the relevant unit for redup-
lication. In their data CVN stems are either monomoraic or bimoraic, as some
are reduplicated as monomoraic, i.e. monosyllabic, and others as bimoraic,
i.e. disyllabic. In Kwawu all CVN stems are reduplicated as monosyllabic.
So the minimal pair pam ~ pampam (bimoraic) 'drive out' vs. pam =~
ptmpam (monomoraic) 'sew' does not appear in Kwawu. The reduplicated form
of both is pompdm . Similarly, dan ~ dandan (bimoraic) 'turn' appears in
Kwawu as a disyllabic stem danil , thus reduplicated danidant .
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been rejected by McCarthy and Prince mainly because it allows a wide range of
possibilities which are not attested. For instance, McCarthy and Prince note
that r , or probably consonants in general, are never found as the prespeci-
fied element. I believe that the absence of prespecified consonants (or con-
sonantal features) lies in the ill-formedness of a structure in which a pro-
sodic unit, mora or syllable, is linked to a consonant. Since the affixed
material in reduplication is prosodic in nature, and does not consist of seg-
mental positions (C- and V- slots), the prespecified element must be a poten-
tial syllabic nucleus. Indeed, languages which permit syllabic consonants
should in principle allow reduplicated affixes with prespecified consonants
(only those which participate as syllabic in the language). But this situa-
tion does not arise since consonants are not topical syllabic nucleis, as they
gain this property via the prosodic structure, and may lose it when prespeci-
fied at the stage which the rest of the stem is copied.

The alternative solution proposed by McCarthy and Prince, which abolishes
prespecification, is that in monosyllabic stems only part of the segmental
material is copied. Assuming that vowels are specified for [*round], [-low],
and [-high], only [round] and [low] are copied; [+high] is assigned later by
default to the copied vowel.

The major problem with the assumption that [+high] is a default feature
lies in consonants which must be underlying specified for the secondary articu-

lation [+high]. Consider Kwawu's phonemic inventory:

(28) Labial Alveolar Palatal Velar
Stops p b t d k g
labialized k¥
Affricates te dz
labialized tew dz¥
Fricatives f [ ¢
palatalized sY
labialized [
labiopalatalized s4

Liquids & Glides r y W
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As argued in Keating [1988], palatals are complex segments, i.e. they involve
double articulation, one of which is [+high]. In addition, in order to dis-
tinguish between s and sY the feature [+high] must be available. It is
not to claim that vowels and consonants share the same features, but rather
that consonants may have a secondary articulator, which is a vocalic feature.
It would be far-fetched to believe that a secondary articulator [F] on conso-
nants is not the same as the primary articulator [F] in vowels, especially in
the presence of consonant - vowel assimilation rules, as Labial Spreading
(23) and Nasal Assimilation (footnote 4). Therefore [+high] cannot be under-
specified in Kwawu, which subsequently requires that monosyllabic reduplicat-
ed prefixes must be assigned a [+high] feature prior to copying the melodic
material.

Another argument against the analysis presented by McCarthy and Prince is
the feature geometry they assume. Given the underlying features [round],
[low], and [high], they propose that only [round] and [low] are copied in
monomoraic reduplication (while all the features are copied in bimoraic re-
duplication). Therefore they suggest that [round] and [low] are grouped to-
gether separate from [high]. This classification is rather odd since one
would expect height features, i.e. [low] and [high], to be grouped together.

Empirical evidence against this proposal for Kwawu rests on the behavior
of a with respect to rounding. Under this account there would be no expla-
nation why Labial Spreading affects the copied vowel of pam ‘'sew' (pompém)
but not of fém 'lend' (flmfém) , if it applies after [+high] is assigned
by default. If Labial Spreading applies before- [+high] is assigned, there is
no explanation why the a of the stem is not affected. I thus conclude that

McCarthy and Prince's analysis is not compatible with Kwawu data.

4. Conclusion

The account of distribution of nasality suggested here centers on the
view that features are not necessarily represented on the segmental node in
the underlying representation. This view is adopted from several studies
which propose units larger than the segment as feature bearers, in order to

account for the surface distribution of this feature within a domain larger
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than the segment.

This, indeed, is not the immediate conclusion which comes to mind when
observing the distribution of nasality in Kwawu, since its domain 1s a small
prosodic unit. But I believe that the arguments set forth do demand the pro-
posed conclusion. It has been shown that the alternative linear analysis
does not coincide with universal observations, and it seems rather odd from
a language specific point of view.

In addition, the behavior of nasality in reduplicated forms provides a
strong support for the representation of the feature [+nasal] on the mora.
Since the mora is not involved in reduplication, the feature [+nasal] is not

copied when it fails to percolate.
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