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NASALITY IN OGBERIA
Beban Sammy Chumbow
University of Yaoundé, Cameroon

A study of nasality in Ogberia1 leads to the proposal of an
autosegmental analysis that is shown to have significant
advantages over a (linear theory) segmental analysis within
standard generative phonology. In particular, the autoseg-
mental analysis involves one nasality mapping rule that
assigns and spreads nasality to nasality-bearing units, in a
principled and predictable manner, as against (at least) two
rules required by the segmental analysis. Furthermore, the
nasality mapping rule encodes a unidirectional left-to-right
nasality spread, thus providing a natural explanation for
apparent exceptions to nasalization within a linear theory
phonological process. Although Ogberia and Gokana (Hyman,
1982) are fundamentally quite different in terms of (under-
lying) phonological representation of nasality when viewed
from the segmental perspective, the two languages are never-
theless quite similar from the perspective of the
autosegmental analysis. We are thus led to the conclusion
that significant universal properties of nasality may be
missed when languages with inherently suprasegmental
nasality are forced into a linear theory straightjacket.

Une étude des faits de la nasalité en ogbéria nous méne 3
proposer une analyse autosegmentale qui est plus avantageuse
que 1l’analyse (liniaire) segmentale de 1la perspective
générative. Plus précisement, 1’analyse autosegmentale
envisage une seule reéegle d’association qui assigne 1la
nasalité et 1l’étend de maniére prédictable aux éléments
nasalisables au lieu de deux régles (au moins) requises par
1’analyse segmentale générativiste. De plus, cette régle
d’association préconise un mouvement unidirectionnel de
nasalité de gauche a droite, ce qui explique, de facon toute
naturelle, les exceptions a 1la regle phonologique de la
nasalization selon la perspective segmentale. Bien que
1’ogbéria et le gokana (Hyman, 1982) soient fondamentalement
différentes du point de vue de 1la structure phonologique
sous-jacente de nasalité, ils sont cependant trés similaires
du point de vue de 1l’analyse autosegmentale. Nous sommes
donc amenés a la conclusion que certains caractéristiques
universels de la nasalité se perdent quand une langue dont
la nasalité est essentiellement suprasegmentale est figée
dans un paradigm de 1’analyse segmentale.

1. INTRODUCTION

It is now fairly well established that nasality in a number of
languages is better viewed as a suprasegmental rather than a
segmental feature. Thus, in languages like Terena (Bendor-Samuel,
1960), Desano (Kaye, 1971), Guarani (Lunt, 1973), Gokana (Hyman,
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1982) it has been shown that nasality is a ’prosody’ on the same
level as the well known bona fide prosodies or suprasegmentals
like tone and stress. In particular, it is argued that in such
languages a [+nasal] specification covers a domain larger than a
segment. The advent of Autosegmental Phonology (Goldsmith, 1976)
which allows a multi-tiered representation of phonological struc-
ture in terms of autonomous and independent levels such that tone,
for instance, is represented on a separate and autonomous tier
from the vowels and other syllabic elements with which it is
identified, has led to autosegmental treatment of nasality as well
(e.g. McCarthy, 1981, and Hyman, 1982).

The literature on Autosegmental and Metrical Phonology however,
readily shows that there are relatively fewer attempts to autoseg-
mentalize nasality than there are for tone and stress. In this
paper, a study of nasals and nasalization in Ogberia leads to an
autosegmental analysis which is shown to have significant
advantages over a segmental treatment within a linear theory of
Phonology (the standard generative phonology of Chomsky and Halle
(1968).

2. PHONETIC INVENTORY OF OGBERIA SOUNDS

The surface sound segments attested in Ogberia are summarized
in the consonant and vowel charts below.

2.1 PHONETIC VOWEL CHART
High i u
i v
Mid \\ e @ \\ // o 3//
Lo \es\aa/sa/
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2.2 PHONETIC CONSONANT CHART

B L A A P \' L G
i a 1 1 a e a 1l
1 b v v 1 1 b o
a i e e a a i t
b o 0 o t r o) t
i d |1 p a v a
a e a a 1 e 1
1 n r 1 1
t a a
a t r
1 a
1
STOP pb td k g kp gb
k¥ g‘l
NASAL m n n N
oY
FRICATIVE f s z ] h
hV¥
AFFRICATE ts dz ts dz
LATERAL
APPROXIMANT 1
CENTRAL
APPROXIMANT 3 v
TRILL r

2.3 NASAL AND NASALIZED SEGMENTS:

There are four nasal consonants in the language: bilabial [m],
alveolar [n], palatal [p], and velar [p] as evidenced in 2.2.
There are seven oral and seven nasalized vowels in the language as
shown in 2.1 but vowels [&] and [6] are restricted in distribution
(as discussed with exemplification below.)

3. DISTRIBUTION OF NASALITY

With respect to nasality there are three types of lexical
morphemes in Ogberia.

(1) lexical morphemes with no nasal segments.
ko grind leb bite abors tongue
zi steal gob choose okworeé mountain
dzi kill para unite kpolabo vulture
wel that ribé kolanut isisab toad

je2 that ozi thief okpakird table
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(2) lexical morphemes with nasal consonants but not nasalized
(or nasal) in vowels. These are relatively few in number.
(a) nda tray (b) ébiém ~ [ebiem] heap
pka I take idZen ) your
ndzé I go tién ~ [tlen] refuse
mbeé I come ritém heart
(3) lexical morphemes with both nasal consonants and nasalized
vovels.
(a) bin break steak (b) éné mother
ndyp smell émd vater
13m bite opé vife
ogln vall opipe woman
5tam goat onidzé person
iném heavy
ikwén firevood (d) nda tray
m3r> swallow pkwikvip plantain
nébee urinate pkénay bed
nébu defecate pkpakin shoe
bid4n fire mbif I break
R nmé I run
(c) tirim3 veep nnd 1 dance
ugbdma town ntim I bite
rikip3 corpse nkip I carry
ufdmipé blow of wind
dzip5 drink (e) inén your
ghniribu gather ik3mbémén his/her
ukdmipd horse navels
6mén his/her
ik3m, navels
ridzinémén his/her nose

Notice that the restriction on nasalized vowels in (2) are of
twvo types:

(i) In the morphemes in (2a) (where the nasal consonant is
homorganic with an adjacent oral consonant), the oral
consonant, not being a nasality-bearing unit in this
language, does not take up the nasality of the preceding
homorganic nasal and consequently also insulates the
following vowel(s) from the effect of nasality.

(ii) In the morphemes in (2b) the vowels e, o preceding a nasal
consonant do not get nasalized (but are nasalized when
they are preceded by a nasal consonant as evidenced in
(3b) where post nasal e and o in the forms for 'wife’,
'water’, etc. are nasalized).“

In (3), the nasalized vowels are invariably preceded or
followed by nasal consonants. However, whereas all vowels are
nasalized when preceded or followed by a nasal consonant, vowels e
and o are nasalized only when preceded by a nasal consonant and
surface as oral vowels when followed by a nasal consonant as
already mentioned above (see the forms in (3b)).
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4, OVERVIEW OF NASALITY

The relevant facts of nasality (i.e. nasals and nasalization)
in Ogberia can be summarized as follows:

(4a) Vords in the language may consist entirely of oral
segments.

(4b) The language also has words with nasal consonants and
nasalized vowels.

(4c) Nasalized vowels occur only contiguous with nasal
consonants, such that words with nasalized vowels
predictably also have nasal consonants.

(4d) Not all vowels in the vicinity of a nasal consonant are
automatically nasalized however. Vowels e, o when
preceding a nasal consonant are not nasalized.

(4e) There are generally no consonant clusters in the language.
The only case of two adjacent consonants is where the
first consonant is a_ syllabic nasal homorganic with the
succeeding consonant.

5. NASALITY VITHIN MORPHEMES

From the data 1 - 3, in section 3, it is evident that verbs in
Ogberia have the following canonical shape:

+ CV (C(V))(CV)

(5a) k> rgrind’ nd 'dance’ tsd  ‘pull’ CV
gob  choose’ nly 'smell’ bin ‘break’ CVC
béreé climb’ dzim5 ’think’ CvVCv
pébésé ‘urinate’ tirim3 ‘weep’ cvevey

Nouns have the following shape:
V-CV(C(V))((CV)C)

(5b) (i)
ozi "thief’ éné 'mother’ V-CV
asam 'matchet’ >tdm fgoat’ V-CVC
opipe ’woman’ ofém ' town’ V-Cvcv
ikdmipd ‘horse’ ufdmipo ‘wind’ V-CVCVCV
> turukdy ’lantern’ V-CvCveve

CV-v(C(V))

(5b) (ii)
ribe 'kolanut’ bén3 'salt’ CV-CV
ritém 'heart’ ri-dsin 'nose’ CV-CvC
riféné 'lie’ rikdma ferab/’ CV-CVCV

The initial V and CV in 5b(i) and 5b(ii) are noun class prefixes
and function as separate morphemes from the noun stem in that,
among other things, they are normally not nasalized in the
vicinity of a nasal consonant.



The morphemic shape of adjectives and adverbs is similar to
that of nouns, with respect to morpheme initial vowels. However,
whereas the initial vowel of the noun is not nasalized because it
is a noun class morphene, it is nasalized for the other
grammatical categories, because such initial vowels constitute an
intergral part of the stem or lexical morpheme. Consider the data
in (Sc).

(5¢) (i) (ii)
inén 'heavy’ ipdm 'meat’
ipinmi *1like’ opipé woman’
inén 'your’ apin ‘bird’
+VCVC(V) V + CVC(V)

The initial vowels in 5c¢(ii) are separate (noun class) morphemes
whereas the initial vowel in 5c¢(i) belongs to the root or base
morpheme.

Now that the shape of morphemes in the language has been
revieved, it is possible to take a look at the general properties
of nasality in the language as outlined in 4 above with a view to
seeing what the distributional constraints of nasality are and
their implication for the analysis of nasality and nasalization in
the language.

(4a) stipulates that words of the language may consist entirely
of oral segments

(4b) and (4c) stipulate that nasalized vowels occur only
contiguous with nasal consonants.

(4d) observes that not all vowels in the vicinity of nasal

consonants are automatically nasalized. In particular
vovels e and o when preceding a nasal consonant are not
nasalized.

The facts in (4b, ¢ and d) can be captured by the sequence
structure constraints in (6) and (7).

(6) If +(f+segly) [ +sy11] [ +cons] [ +sy11] ([+seglp)+

-cons +nas -cons
Then [ +nas] [ +nas])

Condition 6 stipulates that within a morpheme, if a vowel precedes
or follows a nasal consonant, then that vowel is expected to be a
nasal vowel (irrespective of the number of segments preceding (or
following) the vowel.

(7) If [ +syll Condition (7) stipulates
-cons +CONs that if the vowel that
[ —high} [ +nas ] precedes a nasal consonant
-low is either e or o, then the

vowel remains unnasalized.

Then [-nas]

Condition (6 and (7) would together account for most of the data
in (2) and (3). Condition (7) will account for data of the type
exemplified in (2b), while condition (6) will account for all
other cases.
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There is, however, another generalization made in (4e) that
deserves consideration. (4e) is an observation with respect to
permissible consonant clusters in the language and this can be
captured by condition (8).

(8) If [+cons] (+) [+cons] Condition 8, stipulates
that the first of any
contiguous consonants must

Then [ +nas ] be a syllabic nasal.
+syll

The only consonant cluster attested in the language is, in fact, a
sequence of syllabic nasal /N/ followed by a consonant as
evidenced in data (2a) and (3d) above. The nasal consonant which
may or may not be an independent morpheme is usually homorganic
with the adjacent consonant.

6. NASALITY ACROSS MORPHEME AND WORD BOUNDARIES

The facts of nasality outlined above are true not only of
lexical morphemes but also of all forms larger than the lexical
morpheme i.e., they are applicable to lexical morphemes in isola-
tion or in collocation. A few illuminating examples are presented
in (9) below.

(9a) ko % nkvikviy ——-> kopkwikwéyp
grind plantain 'grind plantain’
ke # ndd —~-> kenda
give tray 'give tray’
sé ¥ nkdpdy ——-> sépkpéy
wash bed 'wash bed’

(9b) iday ¥ iken -——> idiigiken
lizard your ‘your lizard’
ik5m * 6mém ——> ik5mémén
navel his/her 'his/her navel(s)’
bén5 #  ibi ——> benibt
sal my 'my salt’
otdm # itén ——> otamiten
goat our "our goat’
bindy # inén ——-> bindpInén
chairs your 'your chairs’

(9¢) indy # ki + nip --=>  indpkiniip
chair conc. good *good chair’
okwéngé # wo + niip -—->  dkwéndwonily
fish conc. good 'good fish’
034y # ogvi -—> O34 yogvi

tooth my 'my tooth’



ity &  iki > itfipi ki
neck my ‘my neck’
opé # itén —=> Opitén

vife our ‘our wife’
ridzin # dzi ——=> ridzinfdzi
name my "my name’

bu ] émd ~-=>  bwémd

pour vater ’pour water’
tsu # indp ——-> tswindp
pull chair 'pull chair’
dpGad kwénd ———> 4pwbkvéns
small fish *small fish’
ébldy #  jén ——-> &bjidpén
bush this ’this bush’

It can be observed from the forms in (9b) and (9¢) that vowels
preceding and folloving nasal consonants are generally nasalized
irrespective of whether or not the vowel and the putatively
conditioning nasal are separated by morpheme or word boundaries.
The only exceptions are predictably the cases of vowel e and o
wvhen preceding nasal consonants as in (Iod).6 This restriction on
the distribution of nasality across word boundary in the case of
e, o 1is precisely the =same restriction observed for the

distribution of nasality within words.
Consider the following items extracted from (9b):

A B
otdm # itén —_—> otdmf tén
goat our "our goat’
rikimé # ént —> rik3iméné
corpse mother ‘mother of the dead’
ridz{n $§ omén > rid2inomén
nose his/her ‘his/her nose’

It can be seen that o and e followed by nasal consonants are
nasalized in the B forms contrary to condition (7) which requires
that these vowels remain oral (as in their citation forms in A).
It is obvious from these facts that the vowels e and o are
nasalized not by the nasal segment they precede but by the nasal
segment they follow (i.e. the nasal consonants) across morpheme or
word boundary in the preceding words. This establishes the fact
of nasality spread across morpheme and word boundaires in Ogberia.

7. SEGMENTAL ANALYSIS

It is clear from the above facts that the Morpheme Structure
conditions (6), (7), and (B) are not sufficient to account for the
facts of nasality in Ogberia within the standard generative
phonology theory (or, indeed, within any known theory of
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phonology), because nasality spreads beyond morphemes, which alone
constitute the domain and scope of morpheme structure constraints.

Howvever, since much of the nasalization (including nasality
across morpheme and word boundaries) is redundant, phonological
rules can be used to introduce nasalization.

The fundamental question in determining the nature of the
phonological process of nasalization in Ogberia is the determina-
tion of the underlying representation of nasality. It is crucial
to determine which of the surface nasal segments (consonants or
vowels) are basic and which are derived.

It could be assumed that the nasal vowels are basic and should
be underlyingly represented. A priori, this is fairly natural for
there are, indeed, languages such as Ebrie, (Bole-Richard, 1980),
Gbe, (Capo, 1981), Gokana, (Hyman, 1982) etc. where the facts of
nasality warrant assuming underlying nasal vowels to derive
surface nasal consonants. In most of such languages, however,
nasal consonants do not occur_in the vicinity of both oral vowels
and their nasal'counterparts.7 Thus, for instance, the consonants
m, n, p, py would be derived from underlying /b, 1, 3, g/
respectively because the pairs b~ m, 1 ~ n, j ~pand g~ p
maintain a consistently parallel relationship, such that the
second member of the pair consistently occurs in the vicinity of
nasal vovels while the first member consistently occurs in the
vicinity of oral vowels.

In Ogberia, such a consistent parallel does not exist between
nasal consonants and their oral counterparts. There is evidence
of contrast between oral and nasal consonants in the postnasal
vovel position but not in the prenasal vowel position. Thus,
forms like:

(1) 15m 'bite’ niip ‘smell’ and
(2) be ' come’ bin 'break’

(among others) cannot be readily accounted for, since in (1) 1 and
n both occur before nasal vowels and in (2), b occurs before both
oral and nasal vowels.

Furthermore, assuming underlying nasal vowels for Ogberia will
lead to problems of predictability for the resulting rule of
nasalization. Recall that nasal vowels occur only in the vicinity
of nasal consonants (4c); and the converse is not true (i.e. all
nasal consonants do not occur only next to nasal vowels). Nasal
consonants occur in the vicinity of oral vowels as well and some
occur before oral consonants and therefore cannot be said to be
conditioned by a neighbouring nasal vowel. This is evidenced by
words like ritem, tébjem, ewém etc. (2b) and nda pkwikwip, nt5m
mbin etc. (3b). Thus, assuming underlying nasal vowels, it would
be impossible to predict all nasal consonants attested in Ogberia.

These problems do not arise, however, if nasal consonants are
assumed to be phonemic and nasal vowels derived by phonological
rules.



With this assumption, two rules (Rl and R2) would be required
to derive all the nasal vowels from underlying nasal consonants.

Rl Progressive Nasalization

+sy11] -_—> [+nas] /// [ +cons
-cons +nas

A vowel is nasalized when it is preceded by a nasal consonant.

R2 Regressive Nasal Assimilation

+syll +nas
-cons -—> [ +nas] [ +cons]
+high

+low

A vovel which is either high or low is nasalized when it precedes
a nasal consonant.

The two rules concern vowel nasalization and a linguistically
significant generalization would be missed if they are considered
as twvo different processes. One is therefore led to undertake a
conflation and collapsing of Rl and R2 to achieve a unified
process. The angled bracket and brace notations are the only
devices relevant to the conflation and collapsing of Rl and R2 and
the resulting rule is R3 below.

R3 [ +syll ] , [+nasi// [ +cons}
-cons -—- +nas
high
{oion ] L nes 1>

The angled bracket notation that is allowed to enclose and relate
two discontinuous dependencies '’permits’ us to conflate and
collapse R1 and R2. But R3, because of the peculiar nature of the
restriction on nasality, turns out to be a rather ’‘monstrous’ rule
which is not readily amenable to the usual interpretation of
angled brackets.

The normal (permissable) interpretation of R3 with particular
reference to the angled bracket is as follows:

(10) 'A vowel is nasalized when it is preceded by a nasal
consonant but if the vowel is either high or low then it
should precede the nasal consonant.’

(10) is the 1logical prose rendering of R3 that ensures that,
according to convention, the if-Clause refers to the dependency to
left while the then-clause refers to the dependency to the right.
However, what does this logical prose interpretation of R3 really
mean? It actually leads to a semantic confusion.

However, consider the non-logical and unconventional interpre-
tation of the angled bracket in R3 as rendered in (11) below:

(11) A vowel 1is nasalized when it is preceded by a nasal
consonant; but if the nasal consonant follows the vowel
then the vowel must be either [+high] or [+low].
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Neither of the possible interpretations of R3 in (10) and (11) is
satisfactory in that none of them logically reflects the claims of
the original rules R1 and R2.

The angled bracket was intended to capture discontinuous
dependencies essentially within the structural description and the
structural change and not between the structural description and
the context or environment (Chomsky and Halle, 1968; Howard, 1972;
Chumbow, 1975 and Kenstowicz and Kisseberth, 1979). It is
therefore understandable if it cannot be extended to capture the
type of dependencies that the Ogberia data 'compels’ us to
capture. In the face of this impasse, we are forced to conclude
that R3 is not the required rule for predicting nasalization in
Ogberia; for the theoretical machinery of Generative Phonology
rules out such an amalgamation as a natural rule.

It may then be justified to consider Rl and R2 as two separate
but related processes. The two rules will account for the data
both in morphemes and across morpheme and word boundaries without
recourse to the Morpheme Structure Conditions, in the manner
exemplified in (12).

(12)
11

itsen # émo ---> itsenémd (R1 applies twice)
beans water

21
idup # iken ---> iddgiken (R2 and R1 apply)
lizard your 'your lizard’

211
6tam # O6mén -—--> ot@dmomén (R2 applies and Rule 1
goat his 'his goat’ applies twice)

11
ipam # ologo ——-> ip@mGlogo (R1 applies twice)
animal cassava 'animal cassava’

. 211

ikom #% inen ---> 1k5minén (R1 applies
navels their 'their navels’ twice and R2 once)

The segmental analysis proposed here will derive the correct
output for all items involving nasality with the rules of progres-
sive and regressive nasalization applying whenever their
structural description is met.

However the solution is unsatisfactory in a number of
significant respects. Firstly, in some words, like the word for
'animal cassava’ (ipam), the initial vowel is not nasalized even
though it satisfies the condition for the application of R2. With
the information given earlier, to the effect that the initial
vowels in this and similar cases are noun class morphemes, R2
could be modified to include a morpheme boundary in the
appropriate context and will thus make the segmental analysis
observationally adequate. It will, however, still not explain why
there is need for the restriction of R2 from applying across
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morpheme boundary when R1 does apply across all boundaries. As
will be seen later, nasality in Ogberia is basically a charac-
teristic of the morpheme and nasality spread is sensitive to
directionality. These facts do not receive due cognisance and
direct expression in the segmental analysis (which is putatively
the most optimal 1linear analysis compatible with the data) and
that is why it fails to explain the facts of (what is perceived
as) regressive nasalization.

A second weakness is the fact that the Rl has to be constrained
to apply iteratively to its own output (as in (12)) while R2 does
not have to be so constrained.

Thirdly, although the fact that the two rules are subject to
different conditions of rule application supports the decisions to
consider them as two separate processes, there is something
intuitively wrong with the recourse to two rules to account for
vhat is apparently a unified ©process of  nasalization
(characterized by nasality spread).

As Hyman (1982) rightly observed for a similar problem in
Gokana,
‘the need for two rules to capture the automatic spreading
of naslity is unfortunate and due to our decision to
"segmentalize’ the nasal feature...’

Note that an attempt to remedy the situation by maintaining
only one phonological rule, R1l, along with one of the Morpheme
Structure conditions, MSC 7 as proposed for Vowel Harmony (e.g.
Vago, 1973) will not do. Such a solution will be observationally
adequate in that the MSC would account for regressive nasal
assimilation in the roots prior to the application of the
phonological rule, but it still does not resolve the problem of
using two separate devices to account for what is apparently a
unified process. The weakness of using both the MSC and phono-
logical rules to account for vowel harmony have been adequately
articulated in the 1literature (e.g. Clements, 1977, and Jenson,
1977). In Chumbow (1982) it was observed that the bifurcation of
vowel harmony into root harmony (to be accounted for by the MSC)
and affix harmony (to be accounted for by phonological rules)
amounts to claiming that two different processes are involved
contrary to the evidence. To the extent that nasality spread is
similar to vowel harmony, the arguments against the use of both
MSC and phonological rules to account for vowel harmony must apply
to automatic nasality spread as well.

These problems of the lack of a unified account for nasality in
Ogberia arise ostensibly from the fact that whereas nasality has
properties and characteristics of a suprasegmental feature in this
language, it is being forced into the confines of segments. An
autosegmental analysis, that assumes an autonomous level of
representation for nasality in Ogberia will now be examined.

8. AUTOSEGMENTAL ANALYSIS

Goldsmith (1976) and Hyman (1982) have shown that the essential
characteristics of nasality in some languages (like Guarani and
Gokana) can be most insightfully captured within the now well-
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known  theoretical framework of autosegmental phonology.
Basically, the feature [+nas] is autosegmentalized onto a separate
tier from the remaining segmental features and appropriate
association rules subsequently apply to derive the right output.
This in effect means that once the feature [+nas] is abstracted,
none of the remaining features can be [+nasal].

8.1 DOMAIN OF NASALITY

Languages generally situate nasality syntagmatically within an
established sequential domain within which a single [+nas]
specification may reside (Hyman, 1982). In some languages, this
basic domain of nasality may be the segment or a syllable; but in
Ogberia (as shown in (2) and (3), there is at most one [+nasal]
specification per morpheme. The qualification ‘at most’ is used
partly because no morpheme may have more than one [+nas] specifi-
cation but also because there are morphemes (and words) with no
[+nasal] specifications (i.e. they have no underlying nasal speci-
fication and so all segments surface as oral. This will account
for the class of words with no nasal segments mentioned above and
exemplified in (2).

Although the basic domain of nasality is the morpheme, the
[+nas] feature spreads not only to all relevant segments within
the morpheme but also across morphemes and words under specific
conditions. We will return to this aspect 1later, but it is
relevant to the autosegmental analysis.

8.2 NASALITY-BEARING UNITS

With respect to nasality, languages have to designate a set of
features (segments) which may occur with the specification
[+nasal]. Such segments that must be specified as allowing an
opposition in nasality have been called ’‘nasality-bearing units’
(NBU’s) by Hyman (1982). The nasality-bearing units in Ogberia
include all vowels (since all oral vowels have nasal
counterparts). They also include phonetic nasal consonants [m, n,
n, nl. However, since within the autosegmental perspective,
nasality is abstracted and placed on a separate tier, the
nasality-bearing consonants would naturally be the oral counter-
parts of these nasal consonants (i.e. /b, 1, j, g/). Besides being
the natural choice in view of the high degree of phonetic
similarity between the two sets, the choice is further facilitated
by the fact that there is contrast between the pairs 1 ~ n, g ~ yp,
b~m and j ~ p in postnasal vowel position. Thus, both
consonants in the pair do not occur after nasal vowels, only the

nasal consonants occur. However, as mentioned earlier, both
consonants may occur before nasal vowels, but this can be readily
accounted for as will be shown later. Before illustrative

examples of the autosegmental analysis are given, it will be
useful to consider the principles guiding the association of the
[+nas] segment to the nasality-bearing units on the other tier.

8.3 ASSOCIATION CONDITIONS

The data analysis above 1leads to some significant observations
with respect to the relation of an independent [+nas] segment to
nasality-bearing units:
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1. Some morphemes are completely oral and therefore are not
associated with [+nas] segments.

2. Some surface nasal consonants do not affect vowels
preceding them (e.g. ewom, iten).

3. Some morphemes lack the contrast betwveen oral and nasal
consonants {e.g. bin, mé).

All three cases are fairly 1limited statistically and therefore
constitute the exception rather than the rule.

Whereas the (underlying) phonological representation of
morphemes and words is such that the [+nas] segment is generally
not associated to the NBU, the behaviour of these exceptional
cases can be attributed to the fact that they are exceptionally
associated to the [+nasal] autosegment underlyingly. This is
illustrated in (13).

(13)(a) +N +§
i+jab -2 i+555 ——=> ipdm ‘animal’
(b) +N +N
ri+tebdb -2 ri+teb ——=> vritem 'heart’

Thus, the nasality of a in (13a) versus the lack of nasality on e
in (13b) (and all such differences) is attributable to the
difference in the phonological representations where [+N] is not
linked in (13a) but linked in (13b). All the data in (2b) can be
accounted for by this principle of lexically linked or opaque
segments. Implicit in this principle is the claim that nasality
spread is unidirectional and goes from left to right. This claim
will be examined in detail later when more relevant data has been
analysed.

Ve may nov examine the principle that governs the association
of [+N] segments in the majority of cases. In this respect, it
can be observed that the nasality-bearing consonants b, g
systematically do not carry nasality in morpheme initial position
(e.g. bin, giiniribu, a-giin, o-giani). There is therefore a need
for an Initial Nasal Association rule and a mapping rule that will
continue to associate successive contiguous nasality-bearing
units.

R4 (a) Initial Nasal Association Rule

[+N] Assign nasality to the

. first nasality-bearing unit
. in the morpheme except mor-
. pheme initial [b] and [g].

+ant .

+ { “cor} [+seg]
{ -an t]
-cor

Condition: [+seg] = NBU
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The rule skips over any morpheme initial [b] or [g] (if any) and
assigns nasality to the first nasality-bearing unit. This can be
illustrated as in (14) below.

(14)(a) +N N
bil N bil RN bin
(b) +N +,l'\1
orgul  ——-> gul > ogiin
(c) +N +N
lug > Tug - niig
(d) +N +N
A

In (14a), the phonological representation has a [+nasal] autoseg-
ment and therefore the initial Nasal Association rule applies, it
skips [b] and assigns nasality to the first NBU (vowel i). The
nasality automatically spreads to the next NBU (1) and the surface
output in bin.

In (14b), o, is a morpheme with no underlying [+N] autosegment;
so it surfaces as oral; [g] is skipped by R4(a) and nasality
assigned to vowel u and then spreads to the next NBU 1 to yield

oglin.

In (l4c), the initial segment is a NBU which is neither b nor
g, so it is not skipped but is associated with the [+nas] autoseg-
ment. Nasality then spreads rightwards to all contiguous
nasality-bearing units and the result is niiyp.

In (14d) [+N] 1is underlyingly linked to [b], therefore the
Nasal Association rule does not apply but the rightward spreading
of nasality to all contiguous NBU’s takes place and the output is
mé.

It is evident from the above data that the Initial Nasality
Association rule R4(a) does not provide the complete picture of
nasality since once nasality is assigned, it automatically spreads
to the right. To determine the scope of the relevant association
processes or mapping rule that spread nasality, it is pertinent to
look at the relevant facts of nasality across word boundaries

discussed earlier in (9). The autosegmental treatment is
presented in (15).
(15a) +N +N +N +1\{
| SIS
i+kab  # obel —--> ik5b # -obel -—-> ik5momén
(b) +N +N +¥‘ +N
l ’0“\\"\
s+tab # itel —--> >+tab # Titel -———> >tamitén
(c) +N +N

(A%
[N
1

u+sag ¥ iboro ———> u+é5§ #‘\‘iboro -——> u8ipiboro
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(d) +N +N +§. +P
1$;*~_ﬁ ;H
rit+kob> # ele —-> rikbb> # -ele —-—-> rikiméni
(e) +N +N

[ACWEN
/3y =

i+jab # ologo —--> ijab i\‘*ologo —--> ipimdlogo
(f) +N +N +§ +N

.
iy -~ .

e+biag # jel -——-> eblag # Jel ---> eblagpén ——->
ebjipﬁén

In (13a), Nasality Association R4(a) assigns nasality to » after
skipping the non-NBU segment k. But note, that [+N] segment is
lexically linked to [b] in the next word. The nasality assigned
to the first word spreads right to succeeding NBU even across a
word boundary, till it hits the already attached [+N]. The latter
spreads right to all successive NBU.

In (15b), nasality is lexically assigned to the last segment in
the second word of the collocation whereas the first word has a
non-attached [+N] which is assigned by R4a to a, the first NBU
after the morpheme boundary. Nasality spreads right from this
point to all NBU (even across a word boundary) till it reaches a
non-NBU (t).

(15¢) exemplifies collocations where the first word has a {+N}
autosegment while the second does not.

In (15¢), nasality is assigned by R4(a) and spreads across
morpheme boundary until it hits a consonant and then stops. Thus,
nasality spreading across word boundary does not effect consonants
in the next word whether or not such consonants are NBUs.

In (15d), nasality is assigned to the first NBU and spreads right
to all NBUs until it reaches a NBU of the next word that has
already been assigned nasality by R4(a). Note that Vowel Elision
rule applies to delete the first of two contiguous vowels across
wvord boundary. Such deletion does not prevent the nasality of the
deleted segment from spreading to the NBU across word boundary.

In (15e), the second word in the collocation is completely oral
and thus constitutes another good test case of nasality spread
across word boundaries. Nasality assigned to the first word by
R4(a) spreads across to the initial vowel of the next word but
stops at the first consonant even though the consonant /1/ and
vowel /o/ (successive segments) are NBUs.

In (15f), the second word has a [+N] autosegment underlyingly
attached to /1/. Nasality assigned to the first word by R4(a)
spreads right across the semi-vowel j and the vowel e until it
comes to an already associated segment.

The mapping rule that emerges from the above facts is
summarized in R4(b) below.



97

---> R4(b) ’'Let the [+N] continue associating with successive
nasality-bearing units until it hits the word boundary; beyond the
word boundary it should associate with successive vowels and
glides only until it hits a consonant or an attached nasal’.
R4(a) and R4(b) can be 1left as separate aspects of the same
process or collapsed as one rule R4,

R4 [+N]
-ant n
g —<:or:| [+seg]y # [ +seg I
+ —cons]1
l -an t]
-cor
Condition: [+seg] = NBU

Prose Statement of Ré&4:

Skip over any morpheme-initial [b] or [g] (if any) and assign
nasality to the first nasality-bearing wunit; let nasality spread
to any successive number of nasality-bearing units until it hits
word boundary, then continue to associate all successive non-
consonantal NBUs (vowels and semi-vowels) in the next word.

R4 can adequately account for all aspects of nasality as
exemplified in (15) above.

It is pertinent at this point to show how the data with
homorganic nasals would be accounted for under this analysis.
This is exemplified in (16) below:

(16)(a) +N +N +N +N

| |\

b+tab —> bthb —=> mt5m ——-> ntom
(b) +N +N +N +§

| | n

b + kug —> b kug -—-> mkiip -—-—-> pkup
(c) +N +N +N 4N

| |

b+ bil -—-—> b bil ——=> mbin —--> mbin
(d) +N +N +N 4N

| A

b + kalag —--> b + kalag ---> mkdn3y ---> pkéniy
(e) +N +N +N +N

I | | N

b+ be -——-—> b+ be ——> mm& ——> mmd
(f) +N +N +N +N

I
b + kpokil ~———> b + kpokil ——-> mkpokin ——> pkpokin

Incidentally, all syllabic nasals in the language are separate
morphemes (for first person singular and noun class marker etc.)
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Since the syllabic nasals wusually occur at word initial
position and are homorganic with the following consonant, any of
the consonant NBUs can potentially be the underlying syllabic
nasal.

However, recall that earlier it was shown that two consonants
have to be 1lexically associated with [+N] to account for some
exceptional data. 1 has to be lexically associated in morpheme
final position to derive (omen, iten, etc.) while b has to be
lexically linked to account for mé (as opposed to bin). Since
syllabic nasals have to be wunderlyingly associated, these two
consonants are most suitable candidates by reason of economy.
However, lexically associated 1 is restricted so far to morpheme
final position while 1lexically associated b occurs morpheme
initially in the residual cases mentioned earlier. Since syllabic
nasals occur word initially, b is therefore the most appropriate
choice since one can then make the generalisation that lexically
associated b occurs only morpheme initially and morpheme finally
while lexically associated 1 (in all the exceptional data) occurs
only word finally.

The derivation of the homorganic syllabic nasals in (16) is
straightforward, (in the manner illustrated earlier in (15) except
that a homorganic nasal assimilation rule is required to make [m]
hormorganic with the consonant it precedes. The required rule R5
is independently motivated.

R5. [ +cons] -—=> “ant] r ecant,

+nas ﬁcor L Beord
The rule would be independently requ1red to account for data of
the type in (17).

(17)(a) pkpskin ¥ bién ——-> pkpskimbién
shoe this this shoe
n —> m/ b
(b) ébidy # jen -——> ebjappén
bush this this bush

p —>np/ n
9. CONCLUSION

Having examined the facts of nasality in Ogberia it has been
shown that the most optimal segmental analysis within the standard
generative phonology framework compatible with the data proves
problematic and unsatisfactory for a number of reasons, including
the following:

1 (a) Two rules are fequired to account for nasality which in
the language actually constitutes a unified process.

(b) One of the rules, R1, must be extrinsically constrained
to apply iteratively.

(c) The effect of the two rules is the claim that nasality
spreads both ways (left and right).

i
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2 The segmental analysis does not give a principled and
explanatory account of a number of apparently
exceptional data in Ogberia.

(a) The absence of nasality in some pre-nasal vowels like
ipdm versus the presence of nasality in others like bin
cannot be explained; the rule of anticipatory
nasalization, R2, which accounts for the nasality of
the vowel i in bin, is expected to nasalize i in ipdm
as well since the latter satisfies the condition for
the application of R2,

(b) There is no explanation from the two nasalization rules
why vowels e and o should be nasalized in some contexts
but not in others.

Within the autosegmental analysis, a more adequate and
satisfactory account is achieved in that all the problems and
unsatisfactory aspects of the segmental analysis are eliminated.

Firstly, there is only one nasality mapping rule, R4, that
assigns nasality in a principled and predictable manner and
spreads it in an equally principled and predictable manner. This
principle of nasality captures and encodes a left-to-right
direction for nasality spread (ruling out anticipatory
assimilation of the type in R2).

Secondly, the issues raised in 2 above find a straightforward
explanation within the autosegmental analysis in that:

(a) The absence of nasality in segments like the initial
vovel of ipdm, follows from the fact that the basic
domain of nasality is not the segment or the word, but
the morpheme, and such words consist of two morphemes:
the noun class morpheme + the root noun (i+p&m).
Furthermore some morphemes are inherently nasal while
others are inherently oral and the class (and concord)
markers belong to the second category.

(b) The fact that some vowels are not nasalized follows
from the left-to-right directionality explicit in the
mapping rule. It can readily be seen that all vowels
including e and o are nasalized if the nasal
autosegment is associated first to the 1left of the
vowel, so that it can eventually spread to these
vowels. WVhere the nasal autosegment is either
lexically or predictably assigned to a segment to the
right of the vowel, it cannot spread to the left.

Thus, the vowels that are not nasalized are those that
are ruled out in principle by the nature of nasality
spread. (i.e. the nasality mapping rule R4).

The left-to-right directionality is not an artifact of our
analysis but one that is natural and evident in the language.
Recall that o is not nasalized in omén while e is. This accords
with the left-to-right direction. However, the same o is
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nasalized in ikom # omen -—-> ik3mdmén, again in accordance with
the left-to-right spread of nasality from the segment to the left
of the vowel (the m of ikom).

Indeed, left-to-right directionality appears to be fairly
universal for suprasegmentals. It is required for tones (Clements
and Ford, 1979), for vowel Harmony (Chumbow, 1982) and apparently
for nasality as evidenced here (see also Hyman, 1982). This fact
is obscured in the segmental analysis.

Finally, languages that appear to differ considerably in many
significant respects in the way they process nasality when viewed
from the perspective of a linear theory, appear to be quite
similar with respect to nasality when viewed from the perspective
of autosegmental phonology (or any non-linear multitiered theory
of phonology). For instance, in Gokana (Hyman, 1982) the optimal
segmental analysis requires postulating underlying nasal vowels
from which nasal consonants are derived by appropriate rules; in
Ogberia the optimal segmental analysis claims that nasal
consonants are basic and nasal vowels derived from the nasal
consonants by appropriate rules. Yet despite this fundamental
difference in claims with respect to the underlying representation
of nasality, the two languages are quite similar when nasality is
viewed as a suprasegmental feature in an autosegmental analysis.1
This suggests that some significant universal characteristics of
nasality may be missed if languages whose nasality is inherently
suprasegmental are confined to a linear theory straightjacket.

NOTES
10gboria is one of (about) ten languages that make up the Mbe {(Mbube) cluster
spoken in Ogoja local government area of Nigeria. It is therefore a Benue-
Cross language of the Niger Congo family. The author wishes to acknowledge
the contribution of Unegbu (1984) to the data source of this paper. My
thanks alse go to Names Ogar, my language helper and to John Bendor-Samuel

for valuable comments on an earlier draft of the paper, which was presented
at the 17th Congress of West African Linguistics Society, at lIbadan, March
1986.

2The je/we alternation is determined by the <class of noun with which the
deitic ’'that’ occurs.

3Most of the forms in (2a) involve more than one morpheme but the word for
‘tray’, for instance, indicates that nasal homorganicity is not attested only
across lexical morphemes as in the form 'I break’. The non-monomorphemic
examples of homorganic nasals are given here as well because, as will be seen
later, as far as nasality 1is concerned, the distributional constraints that
hold within morphemes alsc hold across morpheme and word boundaries in a
predictable manner.

4Note that although pre-nasal e and o are generally not nasalized they may be
nasalized if they are in turn preceded by a nasal segment and thus wedged in
between two nasal segments, as in the (3e) forms: inén 'your'’, omén
'his/her’ etc. This is frequently the <case at word boundary also as in the
word for ’'his nose’: rid;In ] Slén {in 3e).
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5The syllabic nasal may be hormoganic with nasal consonants as well in which

case the nasality of the second nasal affects succeeding vowels as in the

~ s

following forms (3d): nnd 1 dance’, mme 'I run’.
5Thete are few other apparent exceptions but these are the V- and CV— noun
class markers which function as independent morphemes. Other apparent
exceptions in collocations 1like those in (%a) can be explained when the
directionality of nasality spread is considered (see the Section on
Autosegmental Analysis).

7There are other grounds for the justification of ‘languages without
funderlying) nasal consonants’. For further information, see Bole-Richard
{1980) and capo (1981).

8The use of the device of wunderlyingly linked segments in autosegmental
phonology may not appear satisfactory to some, but the segments involved are
generally very few and constitute a class of exceptions. There is therefore
nothing wrong in using an exceptional device (like underlyingly linked
segments) to account for exceptions. No theory has yet found a better way of
dealing with exceptions than recourse to an exceptional device. Recall the
‘rule features’ of Chomsky and Halle (1968) (among other such exceptional

devices}),

9Hyman (1982) formulates one mapping rule to account for nasality assignment
and spread, although he allows for the possibility of having two rules
(nasality assignment and nasality spread). Clements and Ford (1973) keep the
Initial Tone Association vrule separate from the associatioen condition,
(although it is understood that these are basically related processes.).

10rhis basic similarity between different Kwa languages with respect to
nasality was quite evident when I compared nasality from recent studies with
which I have been associated, e.g. Thionu (1984), Abiodun (1986) and Oyebade
(forthcoming).
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