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ABSTRACT

This study concerns the domain in &hich lexical
tones interact with each other. By lexical tones are .
meant the inherent tones for which.morphemés are
specified in the lexicon before being inserted into
larger structures. The study focuses ppimarily on the
interaction of the noun root tone!with the tones of
morphemes that precede or follow the rodt eifher within

the word or across word boundaries.

Lam Nso noun roots are monosyllabic. The most basic
form of the noun consists of a root andfone or two
optional prefixes. The tones on these_morphemes do not
interact with each other as long as each tone remains
in its original segmental domain. Iexical tones only
interact when a tone that does not have a segmental
domain (i.e. a floating tone) enters into the segmental
domain of another tone. Floating tonesémaonriginate
from the underlying lexical represeptation where tones
may be unassociated or from phonological,procesées that

rob a tone of its segmental domain.

Within one segmental domain tones may either fuse
or be compounded depending on the type of bbundary the

floating tone crosses to enter the domain of a segmental
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tone. Tone fusion occurs acréss formative (morpheme)
boundaries while tone compounding occurs across word
boundaries. Tone fusion results in two distinct tones
becoming one tone while compounding adds tones sequen-
tially without significant changes. Thus, by fusion

low and high become mid but by compounding they form

the contour, low-high. The study demonstrates that
phonological boundaries play a role no# only in
regulating phonological processes but also in regulating

tonological ones.
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Ghapter One

Phonological Processes and Tbne

1.0, General aim of the study

This study is concerned with the domain in which
tones interact in the noun tone system of Lam Nso. Its
purpose is to determine the lexical (inﬁerent) tones of
nouns with single roots and to establish the rules
according to which the noun root tone iﬁteracts with the
tone of the noun prefix and with the tone of any mor~

pheme that may follow the noun root.

2.0, Lam Nso |

Lam Nso, [lém nsa?], is the language of the Nso
pecple who live in Bui Division of the North West
Province of the United Republic of Cameroon. _Literally
translated, Lam Nso means ‘language (of) Nso'. The Nso
people number in excess of 100,000 inhabitants, all of
whom speak their language without significant dialectal

variations.

Greenberg's classification of African languages
provides the larger framework for placing Lam Nso in
relation to other African Languages (Greenberg 1966).
Greenberg does not actually list Lam Nso but in his

classification it is subsumed under the label Bantu which
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comprises-hundreds of separate languages. He lists
Bantu as é member of the Bantoid branch which in furn is
a member of the Benue-Congo group. Benue-Congo is a
subfamily of the larger Niger-Congo family. Willjamson
(1971) divides Greenberg's Bantoid further into (1) Non~
Bantu Bantoid and (2) Bantu. Under Bantu she lists ILam
Nso as a member of the Grasslands Bantu subgroup. |
Through the work of the Grassfields Bantu Working Group,
a multinational effort directed by Hyman and Voorhoeve
(1980), Williamson's Grasslands Bantu has been further
subdivided into (1) Western Grassfields Bantu, and (2)
Eastern Grassfields Bantu or Mbam-Nkam. This classifi-
cation relies particularly on comparison of the noun
class systems of the various languages. Stallcup (l9é0),
the member of the Grassfields Wo:king Group who wrote the
report on the geographic distribution of the GrasSfields
languages, divided Western Grassfields into four sub-
groups: Ring, Menchum, Widikum, and Mundani-Njen. For
thé Ring subgroup he lists 14 languages. These are sit-
uated along the Ring Road which encirclés the central
highlands of North West Province. The languages with the
largest populations of the Ring subgrouﬁvare"Kom and
Lamwyso: Lam Nso is spoken in mugﬁ of Bu% Division which
straddles the north-eastern part of the Ring 3oad. Two

other languages spoken in Bul Division are Oku and Noni,
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each of which numbers about 30,000 speaﬁers. Oku is
closely related to Lam Nso, being a member of the Ring
subgroup. Noni is not closely related. It is classi-

fied as being outside of the Grassfields languages.

2.0. Sources and fieldwork

My research on Lam Nso was part of a program that
included development of an orthography, collection and
transcription of oral traditions, development and test-
ing of literacy materials, encouragementfof natiye
authored literature and preparation of translated nater-
ials. My wife and I have been involved in this Lam Nso
program on and off for seven years during the period
1972-1952. During that time we resided in Kumbo (in
Lam Nso Esimbé‘?]), the main town of Bui Division, and

the traditional capital of the Nso chiefdom.

This study is based on data received for the most
part from Patrick Siiyatan of Kumbo Town, representing
the central region of the Nso land, All conclusions on
tone have been crosschecked with Alfred W. Vensu who
grew up in Waynama®?, a village on the southern border
of the Nso land. Beyond that my language3assistants and
I worked with a large bddy of texts recordgd from speak-

ers representing a cross-section of the Nso community

and the geographic regions. Some of the results of my
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research and that of my wife are contained in the follow-

“ing works (see References for precise bibliographic

description of works):

a. A_phonology of the Nso Language by:Karl and
Winnifred Grebe; 1973, revised 1976. This work is an
unpublished manuscript. It outlines the phonological
structures of Lam Nso. Following Pike's approach it
describes phonological units in relation to their

distribution within a phonological hierarchy.

b. Yerb Tone Patterns in ILam Nso by Karl and Winnifred
Grebe; published 1975 in Linguistics, Volume 149. This
is a description of the tone patterns that occur on
verps when they are marked for the varioﬁs tenses and
aspects, and of the tones associated with various verb-

derived adjectives.

¢. Yerb Clusters in Iam Nso by Karl Grebe; published
1975 in Network Grammar, Joe Grimes, ed. In Lam Nso one
subject may be associated with a series of verbé. Such
series are analyzed as series of clauseé:in which an
identical subject is deleted successivelj after its

first occurrence. The basic structures of such clauses

and some of the anaphoric relations that obtain between
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them are described in this article in tefms of the aug-
mented transition network grammar model developed by

W.A. Woods (1969).

4d. ati 2 ied to N by XKarl Grebe;
published 1976 in Calgary Working Paspers in Linguistics.

This paper deals with the grammatical functions of noun
phrases in Lam Nso showing how case is assigned to them

after the application of syntactic rules.

e. A _morpheme concordance based on 150 pages of text

was prepared in 1972. This document has served as an

important source of data for syntactic and morphologi-

cal and tonal analysis.

£. A dictionary file of more than 6000 entries. This

file is being prepared for publication as a bilingual
dictionary. Presently most entries are marked for tone,
form class, subcategorizations for verbs and noun class
affiliation for nouns. Perturbed tones for nouns are
also provided. Many entries are accompahied by a

sentence illustrating the entry in context.

g. Nouns, Noun Classes and Tone in lam Nso by Karl
Grebe; unpublished Tanuscript 1982. This is a first

draft description of the noun tone and the noun class
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systems showing how the two systems interact to determine
the tone pattern a noun takes in a gi?en context. A
tonal description of all the noun phrase constituents

is also included. This work constitutes the basic

research for the present thesis.

Qutside of my own work and that of my wife I am
aware of only one other linguistic publication that
deals with some aspects of Lam Nso, Les classes nominales
dans le Bantou des Grassfields edited by larry M. Hyman
and Jan Voorhoeve. This work was publiéhed in 1980 and
constitutes a collection of reports on the noun class
studies carried out by the Grassfields Bantu Working
Grouﬁ. One of the reports, Babenki and the Rin oup,
by Hyman concerns the subgroup of which Lam Nso is a
member. In this report Hyman describes the noun classes
of Babanki in detail and lists his findings on the
correspondences of the noun class markers for all the
Ring languages including Lam Nso. Hymah does not
provide data for his Lam Nso conclusions which I found
to match my own on most points as presented in Chapter
Two. I have relied on Hyman's study for the correspond-
ences of Lam Nso noun clasées to those of Proto-Bantu,

as well as for insights based on comparative data.



4,0, The problem illustrated

| Lam Nso nouns censist typically of a mqnosyllabic
root and an optional prefix. The prefix is a grammatical
morpheme marking number: singular versus piural. Thus,
the lexeme 'bed' is realized in the singular as ki-kin

and in the plural as vi-k@n. On some nouns the singular

is unmarked. TFor example, 'person' is kéz in the

singular and d-kdy® in the blural. Other nouns have no
prefix in the singular or the plural. They mark the
plural by the clitic si such as 'hat' which is tan in
the singular and tén gi in the plural.' Thus, there are
maeny monosyllabic nouns in Laﬁ Nso; i.e; roots which do
not take a prefix. Noun prefixes and agreement markers
on noun modifiers establish morphological classes common-
ly referred to as noun classes by Bantu scholars. Noun

classes will be discussed in Chapter Two.

When nouns are pronounced in isolation seven dif-
ferent tone pabtterns contrast on monosyllabic nouns as
jllustrated in (1). These tone patterné occur at three
pitch heights, high, mid and low. At each height a level
tone contrasts with one that has a slight downglide at
the end of its duration span giving the six contrastive
patterns exemplified in (la~-f). The seventh tone pattern

is a fall from high to low as shown in (1g).




(1) Noun isolation tones:

a. high [Cdownglidé] kéy [ T ] reaves'

b. high E-downglidé;] xay' [ ™ 7T tcharcoal’

c. mid E-downgiide] 03:;;1 [""] 'a dance'

d. mid  [rdownglide) pam' [ = ] *nina

e. low [downglias] kdy [ . ] 'rat’

£. low faownglide) kﬁy'[_ﬂ 1 *person

g. high-low k8y [-\ ] 1fence’

Note: In the text [3downglidé] is abbreviated as

iDG].l In conjunction with tone diacritics

and tone letters the value [+Dé]is marked by
a raised dot; the value [rDG].is not marked.
The tone patterns of (la-g) can be represent-
ed by tone 1ettérs as H, H", M, M*, L, L',

and HL respectively.

It will be shown that the tone patterns of (1) are
the surface tones of monosyllabic noun roots. Noun
root tones can underge four types of changes:

(1) neutralization of [+Dd) and [-DG],

(ii) lowering by syllable fusion,

(iii) gremmatical lowering, and

(iv) = tone compounding.

In contexts where another morpheme follows a noun

without an intervening pause, {(i.e. in non-prepause




position), tones are phonetically [+DG] and [-DG] in
isolation are neutralized in favour of [-DG]. For
example, the nouns 'eaves' and Ycharcoal', which éontrast
tonally in (la-b), are ?ealized with identical tones in
(2a,b), i.e. high [-D6}. This neutralization applies to
the surface tones of all words. Thus, Ehe oﬁly surface
tones that occur in non-prepause position (i.e. for
purposes of this study, anywhere in a phrase except
phrase finally) are H, M, L, and HL while those that
occur in isolation or before pause are H, H', M, M°, L,
L* and HL (c¢f. (1)). Where necessary, for the sake of
clarity, I shall refer to the tone that a morpheme has

in isolation or before pause as its isolation tone and

to the tone it has in non-prepause position as its

contextual tone.

6.
(2) a. wid yén kéy { én}
e

d"

there
'he saw the eaves here /'

b. wi yén k&y (fen }

he saw eaves{

_ there there
he saw charcoall heref'he saw the charcoall heref'

In (2), inspite of the fact that 'eaves' and
tcharcoal' have identical contexbtual tones, these two

nouns have different ftonological effects on the
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locationals ‘'there! and 'here' which follow them. In
(2a), following 'eaves', which has a -ﬁ@] isolation
tone, 'there' and 'here' are realized as f£§' and f&n
respectively. In (2b), however, where these locationals
follow the noun 'charcoal' which has a (¥DG] isolation
tone, 'there' is realized as £o' and ‘here' as fén',i.e.
H* is lowered to M° and HL is lowered to L'. These
different tonal realizations of locatiohals indicate

L &

that kéy 'eaves' and kdy® 'charcoal' have different
underlying tones even though they are neutralized in the
context of (2). It will be shown that the underlying
lexical tones of noun roots are H, M, L and HL but that
nouns which have [+DG] isolation tones and nouns which

have a HI isolation tone have an underlying low floating

tone word finally. I shall refer to this as a lexical

‘floating tone by which I mean a tone that is part of the

underlying representation of a morpheme without being

associated with a vowel or a syllabic consonant of that

morpheme. On the surface the lexical low floating tone

.exerts two effects: (i) it conditions tone lowering on

morphemes like 'there' and 'here' when these follow the
noun, and (ii) it determines the realization of the
surface feature, [¥DG], on nouns in isolation or before
pause. [+DG) is realized only on tones that are underly-
ingly levels i.e. H, M and L. On the contour HL the

fall from high to low overrides the realization of [DG].
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However, the fact that a surface HL isilowered to L
ED@] on £én vs. fén' in (2a,b) indicates that words
which have a HL isolation tone also have a lexical low

floating tone.

I shall refer to tone lowering as illustrated in
(2) as lexical lowering because it is conditioned by a
lexical floating tone interacting with a neighbouring
lexical tone. The tonal processes of lexical lowering

can be summarized as in (3).

(3) a. L+ H --» M

Note: dot under tone letter indicates floating tone

There are many nouns that have an initial prenasal-
ized consonant such as Egﬁg‘ 'message's By a prenasal-
i1zed consonant I meen a consonant that consists of a
n@sal element, the prenasal,land an oral element which
together constitute one phonetic unit. The.prenasal of
this unit does not have a syllabic beat nor does it
carry a tone. Being a sonorant, the prenasal has pitch
but its pitch is always the same as that of the vowel
that follows. Furthermore, the point of articulation
of the prenasal is always homorganic to;that of the oral

element of the prenasalized consonant. It will be shown
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that in certain cases the prenasal derives from an under-
lying syllabic nasal prefix that fuses with the root,
lowering the root tone in the process as illustrated in

(4). I shall refer to this process as gyllable fusion.
(4) N + tGm* =-=> l:ntﬁm'] 'message'

It will be further shown that a CV- noun prefix
can also fuse with a root, not a noun root, but the root
of a noun modifier on which the prefix marks agreement
with the noun. This is illustrated in (5) where the
possessive pronoun mem is marked for agreement with the

noun mési ‘'cats'.

(5) mé + si né + &ém --> [mési mEmJ‘my cats®
prefix mnoun prefix poss. cats my
root root

In both (&) and (5) syllable fusion brings a L and
a H together on one syllable which then interact in that
domain to become a M tone. This is parallel to the tonal

effect of lexical lowering as stated in (3a).

In certain grammatical environments the root tone
is lowered on most nouns. I shall refer to this process
as grammatical lowering. This occurs most regularly

when a noun has the grammatical function of genitive,
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locative or vocative, Grammatical lowering interacts
intricately with the noun class system. Nouns of some
classes are never lowered while those of other classes
are not only lowered when they have the_above mentioned
grammatical functions but also when they have grammati-
cal functions in which most nouns are not lowered, such
as the subject. A deséription of grammatical lowering
is beyond the purpose of this paper. I;shall restrict
my descriptionto the interaction of noun root tones with
neighbouring lexical tones. Nouns are never grammati-
cally lowered when they fuhction as object; that is in
the post-verbal position as in (2). It is in this
position that the interaction of the noun tones with

neighbouring lexical tones will be investigated.

Tone compounding is the process by which a tone is
added to the tone of a word-final syllable without the

original tone of that syllable or the additional tone
undergoing significant changes{ This occurs most reg-
ularly when the segments of a grammatical particle are
elided. The tone of that particle having lost its seg-
mental support becomes a floating tone which is then
compounded onto an adjacent syllable. By this process
various contour tones are created that do not occur on

monosyllabic nouns in isolation. 1 shall refer to such
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tone patterns as gcompound topmes. It will be shown that
compound tones occur on short vowels but are similar

to tone patterns that occur on geminate vowels which
represent two syllables. Tone compoundipg is briefly
illustrated in (6) where two alternate pronounciations
of the same sentence are given. On the left the prepo-
sition 'in' is realized as &. In the alternate pronoun-
ciation to the right, the vowel of the preposition is

elided and its high tone is compounded onto ‘cloth',

giving ndz3¥y.

(6) wi yun ndzdy & way OR wil yun ndzd¥y way
he bought cloth prep. market
'he bought some cloth in the market'

Tone compounding produces a different tonal result
than lexical lowering and syllable fusion. All three
processes add a lexical tone to a segment that already
bears a tone. Thus, two lexical tones are Juxtaposed
within one segmental domain with the result that L and
H become M in the case of lexical lowering and syllable
fusion. In the case of compounding, however, L.and H

appear as contour on a single vowel.

These examples suffice to establish the point that
the noun root tone interacts differently'with various

neighbouring lexical tones. This study addresses the
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‘following three questions:

(i) what are the underlying tones. of noun prefixes
and roots;

(ii) bow does the noun root tone interact with
neighbouring lexical tones; and

(iii) what are the rules that govern these inter-
actlons?v

In seeking to answer these questions I shall confine
my investigation to the relevant tonal ﬁrocesses_as they
occur on nouns with monosyllabic stems and on some of
the noun phrase constituents that are marked for agree-
ment with the noun, in particular the nﬁmerals, the
demonstrative pronoun, the possessive pronoun and the

associative marker.

In the ?emainder of this chapter an overview of the
segmental phonology and the morphology is provided with
special emphasis given to those phonological rules that
either precipitate or occuf in conjunction with the tono-
logical processes under consideration. 'Phonological
rules will be stated in terms of Chomsky and Halle's
(1968) approach to generative phonology wﬁich assumes
that phonemes are bundles of distinctive features and
that rules are stated in terms of these.features. of
particular importancé will be the recognition of phono-

logical boundaries in the phonological rules. In later
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sections the roles these boundaries play in motivating or

blocking tonological processes is explored.

~ In Chapter Two the noun prefix and the tonological
processes associated with it will be described. It will

be shown that the noun prefix functions as a noun class

marker on the noun as well as on its modifiers and that

the prefix fuses with the root it marks in certain cases

causing tonal changes on the root.

In Chapter Three the noun root tone.will be des-
cribed to determine what the underlying tones of noun
roots are and how these interact with the tones of mor-

phemes that follow them.

5.0. Segmental phonology
5;1. Consonants and vowels

TLam Nso is characterized by the consonants and
vowels listed in (7). Each letter, diagraph or trigraph
in (7) stands for a single phoneme. All of these con-
trast on the surface except for §.and E.ﬁhich are
realized on the surface as a series of prenasalized
consonants. These-will be discussed in detail in
section 5.6. The approximate phonetic values of the
phonemes listed in (7) can be inferred from their

positions in the chart. The vertical columns in the
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consonant chart refer to points of artidulation which are
from left %o right: unspecified (i.e. ¥ and J), labial,
alveolar, palatal, labialized palatal, velar, labialized

velar, labiovelar, and glottal.

(7)  CONSONANTS

stops: t k kw kp 7
b d g gw gb
fricatives f s sh shw
v gh
affricates: c
| i g
liquids/glides: i
r 3y W
nasals ' : -
non-syllabic: N m n ny D g
syllabic: N (w)
VOWELS
i u contrastive vowel length: VV

5.2. Important phonetic variants
The consonants t, 4, k, 8, gh, &, m are realized as

[ts, dz, xf, gv, ghv, bv, mv] respectively when they



\
\
\
\
1
\
\
\

18

precede the vowel a. The consonants f and s are realized
as E?f, té] respectively when they follow N or ¥ (see

section 5.6. for the rules involved).

5.%, Labialized consonants

The labialized consonants in (7) are interpreted as
single consonants because they pattern with single
consonants stem-initially. They cannot be interpreted
as sequences of a consonant and the vowel u because
there are no non-homorganic vowel sequences in Lam Nso
except for some rare cases in proper nouns. Labialized
consonants have a restricted distribution. ' They occur

only before the vowels i, g, and &a.

5.4, @ong vowels

| Vowels may be phonemically short or long; e.g.
kib4°® ‘scab' versus kibad®' ‘'madness'. Long vowels are
wfitten as geminate vowels but the tone diacritic is
marked only on the second vowel letter td show that this
long vowel represents one syllable nucleus. There is
evidence from the tone system that some 'long' vowels
are bisyllabic. These will be discussed_in defail in-
section 1.2. of Chapter Three. Bisyllabic 'long’ vowels
are also written as geminate vowels but each vowel letter

is marked for tone to show that they represent two
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syllable nuclei; e.g. kishiiy® ‘day', nybo ‘'sauce'.

5.5. Segmental domain of tone

For the purposes of this study, tone is assumed to
be associated with syllabic segments (i.e. [+sylI)) on
the surface. In other words, a tone éan only be pro-
nounced as part of a [}syli] segment.‘ Furthermore, on
the surface every &syl{]_segment has to be associated

with a tone.

In its underlying representation a [+syli] segnent
may be associated with & tone or not; i.e. it may have an
inherent tone or not. If not, a tone has 1 be mapped
onto it by rule before it can surface. Underlyingly
a tone may also be unassocisted; i.e. be a floating tone.
A [;sylil segment can not be associated with a tone at
any level of representation. The naturegof noun tones
and how they are associated with segments at fhe various
levels will emerge in Chapter Three. What is important
to realize here in connection with phonological rules is
that only [+sylﬂ segments can bear a tone.and tﬁat

[—sylﬂ ones cannot; they can only have pitch.

5.6. Trenasalized consonants

I shall discuss the interpretation of prenasalized
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consonants in some detail here because of their import-
ance to the morphotonemics of nouns. Word initially a
series of prenasalized consonants contrasts with pure

nasals and non-nasal consonants as in (8).

(8) a. [t&87] ‘50 want!'
be. [ntE?‘J 'a chair!

Ce [nﬁ"_':] ta cow'

Prenasalized consonants are typical of nouns.
Besides that they occur on a few verbs which are treated
as exceptions. Prenasalized consonants pattern word
initially with single consonants and would have to be

interpreted as single phonemes in a striect taxonomic

approach. One would have to set up a large number of

prenesalized consonants as phonemes in order to account

for the examples listed in (9).

(2 a. [mpfig] *snake hole' g. [Ukwér{] 'a mark'
b. [nt'é"":) 'chair! n. [ ®pav* ] -a rat'
Ce [nts§°a 'quarrel’ i. [ndzév]_ 'a river!
a. [Peal 'antelope' g [Pson 1 'a thorn'
e. [ncwiﬂ] 'handle' k.['ggém ] '*tarantula’
f. [Ukém] 'basket’ 1. [Ugwé‘?] *society’
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However, such an analysis cannot account for the
following facts in a systematic wajy:
(i) Word medial sequences of homorganic nasal and

non-nasal are derived from the same source as pre-

nasalized consonants.

(ii) On some nouns the nasal element of a prenasal-
ized consonant functions as a morpheme while it does
not on others. .

(iii) Prenasalized consonants are always_[}continuant].

Fact (i) is illustrated in (10) by nouns that form
their plurals by adding the prefix g&- to the singular

form.

(10) ,éingular plural
a.[UkSm' ] [én.kam'] tcarver(s)"
b [ oty ] [ am.pfuy '] 'thatcher(s)'
c.[nkém ] Eéﬁ.kém ] 'basket(s)!
d.[mpfig J [ém.pfig] 'snake hole(s)'

Note: dot on the liﬁe is syllable boundary

In the singular each noun has a prenasalized consonant
word initially. However, in the plural a syllable
boundary breaks this prenasalized consonént down into a

sequence of homorganic nasal and oral consonant. It is

evident that both the prenasalized consonant and the
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word medial nasal/oral sequence come from the same source

and are subject to the same assimilations. In a strict

taxonomic approach one would still have to recognize

prenasalized consonants as single phonemes that occur
word initially, while interpreting word medial sequences
of homorganic nasal and non-nasal as two separate
phonemes which function in separate syllables; i.e.

the nasal functions as the coda of the syllable to left
of the boundary and the non-nasal functions as the onset

of the syllable to right of the boundary.

Facts (ii) and (iii) are illustrated in (11) where
the nouns in (1la,;b) are derived from the verbs to the
left by prenasalizing the initial consonants of those
verbs. Here the phonetic prenasal obviously represents
a morpheme, suggesting separate segmental stétus. Cn
the nouns in (llc,d), however, the prenasal does not
represent a morpheme; that is, it is not morphemic and
not segmentable. No verb stem is recognizable in these
nouns; In the few verbs that have a prenasalized con-

sonant like [njé7] 'to wag', the prenasal is always

non-morphemic.
(11) “yverb noun

2. [kém‘] 'to carve' [Ukﬁm‘] ‘a carver'
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b. [fﬁ:_f] 'to thateh' [mpfﬁy':l 'a thatcher’
- [9xém ] ‘'a vasket!
d. - [®pfiy] ‘a snake hole'

Three phonological/tonological processes are observed in
(11). First, the prenasal assimilates to the point of
articulation of the following consonant in all cases.
Secondly, consonants that are [+continuan€] become
[;continuanﬁj following the prenasal; e.g., £ ==» pf in
(11b). Thirdly, when the prenasal is a morpheme as in
(1la,b) tone lowering occurs; i.e. H -->M and HL --» L
disregarding word final [iDG]. When the prénasal is
non-morphemic as in (1llc,d) tone lowering does not seen

to apply since these examples have H Tones.

To account for these facts, two archiphonemic nasals
which are neutral for place of articulation have been set
up as underlying phonemes, a non-syllabic one, N, and a
syllabic one, ¥, (see (7)). The former stands for the
non;morphemic prenasal while the latter stands for the
morphemic one. In this way all prenasalized consonants
and word medial sequences of homorganic nasal.ahd oral
consorant can be derived from the underlying sequences,

NC and ¥+C, by the rules provided in (12).
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(12) a. Continuant Assimilation Rule:

ey 7 oo Aol

b. Nasal Assimilation Rule:

[+nasal -—> Eplacéj / #

E(place]
¢. Nasal Desyllabification Rule:

+nasal y ( : ;
: — ~3711 - C

The environments of Rules (12a,b) are stated in
such a way that these rules only apply if the nasal
follows a # boundary. Boundaries are part of the under-
lying representation of the phonological word. Their
function is to motivate rules or to block rules from
applying beyond a given domain. There are boundaries
of different strengths. A # boundary is strénger than a
+ boundary. It is proposed that Rules (1l2a,b) are
motivated by a # boundary to the left of the nasal and
that they operate across the + boundary of the sequence
N +C. A detailed justification for these boundaries in
the underlying representation of nouns will be given in
section 6.3.2. of this chapter. Word initially a g

boundary is implied by universal rule.

The environment of Rule (l2¢) is limited to nouns.
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This is necessary in order to block this rule from apply-
ing to the phomeme g which is listed in (7). This is a
marginal phoneme which occurs as a prefix on numbers to
mark the digital ten; e.g. taAr 'three' vs. mtalyp
'thirty'. It also represents a free form, first person
subject pronoun, i.e. @ 'I'. In both cases the m is
clearly distinguished from the N because the p does not

desyllabify nor does it assimilate to the following

consonant.

Given the rules of (12) the derivation of[mpfig]
'snake hole', which has a non-morphemic prenasal

(¢.f. (118)), is as illustrated in (13).

(13) a. Nfiﬁ by Continuant Assimilation Rule (1l2a) —»
 b. Npfip by Nasal Assimilation Rule (12b) -->
c. mpfié by low level rules —-- |
a. [®psin | 'snake hole' | i

The step (13c) to (13d) requires some low level rules
which convert a word initial sequence of nasal and
non-nasal into a phonetic unit; i.e. a prenasalized
consonant. The nature of such low level rules will nob
be discussed since they have no bearing on the tonal

processes which are the focus of this paper.
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The derivation of |“pfiy‘] 'thatcher', which has a
morphemic prenasal (c.f. (11b)), is as illustrated in (14).

(14) a. ﬁ+fﬁy by Continuant Assimiiation (122) -=>»
b. ﬁ+pfﬁy by Nasal Assimilation (12b) —-»
c. ﬁ;pfﬁy by Desyllebification (12¢) -=-x
d. m‘;pfﬁy. by tone rules --»
e. m +pfﬁy' by low level rules --»
£. [mpfﬁy' - 'thatcher'

' Note: tone on nasal indicates that nasal is [}syli}

From (14) it can be seen how phonological processes
precipitate tonological ones. I have tentatively
assigned a L tone to the morphemic nasal in (14a).
Evidence for this‘L tone will be provided in Chapter Two.
By desyllabification of the nasal via Rule (12¢) this L
tone loses its original segmental domain and becomes &
floating tone in (1l4d). As a floating tone it then
interacts with the root tone. Assuming a L tone on the
morphemic nasal the tone processes observed in (11) and

(14) can now be summarized as in (15).

(15) a. L + H —> M
b. L + HL == L

Note: dot under tone letter indicates floating tone
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Word medial sequences of homorganic nasal and oral

consonant were illustrated in (10) by nouns which take

the plural prefix d-. This is further illustrated in

(16) where the set of nouns to the right is derived

from those to the left by adding the prefix ki-.

(16) a. [@pfﬁy' 'thatcher! [kim.pfﬁyi] 'thatching'
b. [Uké"‘ J 'arrangement’' [kig.ké"' J ‘a promise'’
c. [n'bsé"?’] ‘a joint! [k:tn.tse"'"'] 'a line up'

It will be shown in Chapter Two that the prefixes ki~
and 8- both mark noun class besides number and that they
occupy the same position withiﬁ the noun structure. The
nasal/oral consonant sequences of the bisyllabic nouns
of (10) and (16) can all be derived via the rules of
(12) assuming that the noun class prefix is followed

by 2 # boundary as illustrated in (17).

(17) a. & # N + £y --> [ém.pfﬁyi] 'thatcher!
b, ki # N + fiy --» [kim.pfiy’] ‘thatching'
c. 4 # Nfip -—> [ém.pfig]  ‘snake holes'

It is noted that surface syllable boundaries do not

overlap with the phonological boundaries in the under-

lying representations. Syllable boundaries are inserted
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on the surface after all the other phonological rules
have applied. A syllable boundary is inserted before
every phonetic CV sequence with the result that word
medial CC clusters are split up. However, affricates
and labialized consonants are never split up even if
they intervene between two vowels as in [?.gwﬁn'] 'hills®
and [ki.bv67"] 'dust'. It will be recalled that [gw]
and fbv] are derived as phonetic units from their under-
lying phonemes gw and b respectively (c¢.f. (7) and 5.2.).
Assuming a rule that converts word initial nasal/oral
consonant sequences into phonetic units,. the rule for
insertion of syllable boundaries can be stated with

reference to surface segments as in (18).

(18) Syllable Boundary Rule:
g --> &/ ___[-syllabic] [+syllabic ]

Note: & is boundary of surface syllable

_ Thus, the surface realizations of prenasalized
consonants and word medial sequences of homorganic nasal
and oral consonant can be accounted for by the rules of
(12) and (lé) from an underlying NC or N+C. Of the
consonants listed in (7) (which we take to be underlying
phonemes) all except ? occur morpheme initially. In the
underlying sequence N+C any one of the morpheme initial

consonants co-occurs with § except the nasals and 1.
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All the consonant alternations that the Continuant

Assimilation Rule (12a) effects in such sequences are

exemplified in (19). The effects of Rules (12b,c) and

(18) are also evident. The archiphonemic nasal is never

realized as a palatal nasal even when it precedes a pure

palatal in underlying form as in examples (12d,e). This

indicates that the Continuant Assimilation Rule (12a)

applies before the Nasal Assimilation Rule (12b). By

Rule (12a) the pure palatals, y and sh, of (12d,e)

become j and ¢ respectively; i.e. affricates with a

primary point of articulation that is alveolar. Sub-

sequently the archiphonemic nasal assimilates to the

primary point of articulation of these affricates by

Rule (12b). Thus, Rule (12a) partially bleeds the

environment of Rule (12b) and has to be ordered to

precede it.

(19) Consonant alternations:

a. gh -» ¢ gh8?+nin
ki#ﬁ+ghﬁ9+nin'
b. w =->» @v wiy
kﬁ¥ﬁ+wiy
Co W => BW —> & wov+ri®
kiAV+wov+ri®
d. ¥y -» ] ' y&7
kiﬁﬁ%yé’

‘*to overpower'
[kig.gé’.nini] ‘miracle’
'to come'

Egiﬁ.gwiyf] ' newcomer'

[kig.gdv.rii]'improvision'
‘to shake'

[_k:i‘.n-. Jar ] 'fever!
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e. sh =3 ¢ o shiy 'to watch!
N+shiy [nciyi] 'herdsman'
a#hl+shiy [én.ciyi] 'herdsmen'
f.r-» 4 -= dz rém ‘ 'Yo smell'

kﬁ¥ﬁ+r§m [kin.dzénf] 'a smell’
g. 8 - ts s87?° 'to join'
N+sd 2 [hts57'] 'a joint®
KidN+s5 2" [lcin.tsé"?j ‘a line-up’
he £ -5 pf . ray 'to thatch'
I\‘I+fﬁy mefﬁy‘] *thatcher'
kﬁ¥ﬁ+fﬁy [?im.pfﬂyi] *thatching'

Note that in (19¢) gw becomes g before ¢ since gw occurs
only before i, a, & (cf. section 5.3.). In (19f) the
phoneme r becomes thé phoneme 4 by the Continuant
Assimilation Rule (712a). The phoneme & in turn is re-
alized in that example by its phonetic variant [dz]

because it precedes the vowel a2 (cf. section 5.2.)

In conclusion, homorganic nasals on nouns may be
morphologically functional or non-functional. All
homorganic nasals, whether noun initially or medially,
derive from either #NC or #I:T-I-C via the rules in (12)

which are motivated by the # boundary to the left of

the sequence and operate across the + boundary
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intervening between N and C. By Rule (12a) the conso-
nant assimilstes to the nasal by becoming [-cbnt) result-
ing in the consonant alternations illustrated in (19).
The nasal assimilates tc the place of articulation of

the consonant. By desyllabification via Rule (12c¢) the
tone of ﬁ becomes & floating tone which then interacts

with the tone to the right across the + boundary.

5.7. Transcription conventions
Throughout the rest of this paper I shall in general

maintain a broad phonetic transcription of the segments .
for examples without enclosing them in phonetic brackets.
I shall write the vowels and consonants as they are listed
in (7) except for the N and §. In addition I shall write.
the phonetic.variants of the consonants &, 4, k, £, £h,
b, and m. When these consonants occur before the vowel
2 I shall write them as ts, dz, kf, gv, ghv, bv, and mv
respectively, (ef. 5.2.). The underlying sequences NC
and ¥+C I shall transcribe as sequences of surface
segments which might be any one of the following:

mpf nt nts nc new gk ﬁkf ﬁkw |
mb mbv nd ndz nj njw ﬁg ﬁgv ﬁgw |
Where more than one level of representation is presented

whether of tone or segments, I shall enclose the surface

representation in phonetic brackets and leave the
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underlying representation and.any intermediate steps in
derivations unmarked. Only the symbols in (7) will be

used to represent underlying forms.

6.0. Morphology

It is postulated that phonological boundaries play
an important role not only in regulating phonological
processes but also tonological ones. In section 5.6,
certain noun internal boundaries were posited to account
for phonological processes related to the realization
of homorganic nasals. In order to justify those
boundaries on the basis of phonological processes, one
needs to make reference to the word structures of both
verbs and nouns. A summary of those structures is
provided in section 6.1. through 6.3. In section 6.4,

the noun internal boundaries will be disbussed.

6.1. Morpheme structures

In characterizing the syllable structures of ILam
Nso morphemes it is necessary to distinguish between
lexical roots and affixes. All roots are monosyllabic.
Yerb roots are CV(V)(C). With few exceptions noun roots
are generally of the same shape but may; in addition,

have an initial N giving the structure (N)CV(V)(C).

‘Adjectives and adverbs are derived fromfverbs by adding

various suffixes. Furthermore, verbs can be nominalized
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by taking a noun prefix, either the underlying ﬁ- as
discussed in section 5.6. or a Ccv- prefix; (e.g. baéd’
'to be mad' vs. kibad' 'madness’'). The N on noun roots
is probably a historic noun prefix analogous to the ﬁ-
prefix. However, since this cannot be established from
synchronic evidence we take the underlying non-morphemic
N to be part of the noun root. The canonical syllable

structufes of lexical roots can be summarized as follows:

Root syllable structure: (N)ClV(V)(Ce)

Root syllables have the following characteristics:
(i) They may have a non-syllabic prenasél, N.
(i1) ©, can be any consonant listed in (7) except
2, por XN. |
(iii) The stem vowel may be any one of the six vowels.
It may be either short or long, (i.e. V vs. VV).
(iv) C, is restricted to the following:
D, 0, Dy ¥y, Iy Xy 2
(v) The root tone may be any one of the seven

isolation tone patterns illustrated in (1).

The root formula is an abbreviation of the syllable

patterns illustrated in (20) by verb and noun roots which

function as monosyllabic words.
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(20) C,V t4° ‘Yo nail shi’® 'to dream'

| C,vv taﬁ' 'to frame' shii°® 'a need'
C,VC, t&m* 'a branch' shiy’® 'to guard'
C,VVC, taém® 'to ache' shiiy‘ '%o reside’

NC,V nca 'antelope' npka® 'a garden'
- NG, Vv gkod  'trunk' nkeé* 'a shield'
NC,VC, nta?" 'chair! ngwi?  'association'

NC,VVC, mbuly® 'pillow® ngody” 'a seed!

The structures of affix syllables can be summarized

as in (21).

(21) Affix syllable structure: (Ca)v(ce)
N
m,

, As seen from (21) affixes can take three general

forms. Of these the (C)V(C) form is the most common.

The form g is very limited as discussed in section 5.6.

preceding example (13). Some general characteristics of

affixes are as follows:

(i) They never have a homorganic nasal, N, preceding C;.

(ii) 05 is restricted to a few consonants and in part-
icular is never one of the labialized consonants:
kw, gw, pw, shw, Jjw.

(iii) The affix vowel is.never long. It is always a
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front vowel which is g in a V- prefix and i or ¢ in
CV- prefixes. The suffix vowel is always i which
is, however, subject to the general vowel assimila-

‘tion rules of (25).

6.2, The verb

Most verb roots can function as monosyllabic words
as illustrated in (20). Verb roots never take prefixes
but can take up to two suffixes at a time. The verb
structure is summarized in (22), which includes a list
of the suffixes that occur. The columné in (22) repre-
sent positions within the verb. Suffixes in each column
are mubtually exclusive. It is noted thét there is also
a small group of verbs that have a prenasal root initially.

These are treated as exceptions.

suffix, of (22) is closely aligned to the root. It
subcategorizes roots according to lexical criteria such
as distributive (-kir, -ti, -ri), causative (-ir, -si),
inchoative (~sin, -im, -iy), reciprocal (-nin), dimin-

utive (-tir). By adding one of these suffixes to a verd

root other lexical meanings are derived as illustrated in

(23).
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(22) The verb structure:

stem
p —— —
root (suffixl)(suffixa)

CV(V)(C) + (CIV(C)#V(C)
It IT g GT
i ~kir -in (GT VII)
I -nin -in (GT VIII)

-ti -in (GT IX)

~7i -i (GT I)

Il & N
!

t &

e b

H

..j_'y

lexical tone: H' or HL

-
|
|_l
L]

Note: 1T
@

GY = grammatical tone melody

no inherent tone

As seen from (22) suffix, does not have an inherent
tone. Its tone is copied from the root tone as illus-
trated in (23%) where the high tone of the root k6?* is

copied onto suffix,. If the root has a high-low tone

then the low tone is copied; (e.g. wiy 'to come' vs.

wiykir® ‘'to come (distributive)').

E




