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ABSTRACT
PHONOLOGICAL (A)SSYMMETRIES OF NASAL PREFIXES IN BANTU
By
Jonathan Nyabuto Choti

This study investigates segmental alternations triggered by Bantu nasal prefixes of class
9/10 and 1SG subject and object (henceforth, /N/). The realization of /N/ is associated with a wide
range of segmental altenations that affect the preceding vowel, /N/ itself, and stem-initial
segments. The alternations examined in this study have been organized into three groups: (a) /N/
in prenasal vocalic and nonlocal alternations; (b) alternations that affect /N/; and (c) postnasal
alternations. The vocalic processes that occur before /N/ include vowel epenthesis, vowel
lengthening, and initial vowel shortening. The behavior of /N/ in nonlocal processes involve
Meinhof’s Law, Dahl’s Law, and nasal-consonant harmony. The processes examined that target
/N/ include nasal place assimilation, effacement, devoicing, aspiration, and syllabicity alternation.
The realization of /N/ before vowel-initial stems is also examined. The effect of /N/ on stem-initial
consonants is reflected in a series of postnasal alternations such as (de)nasalization, (de)voicing,
(de)aspiration, debuccalization, de-implosion, (de)affrication, nasal substitution, consonant
deletion, and hardening. These processes have been described and analyzed.

Thus, thiis dissertation brings together from a sample of 24 Bantu languages the range of
segmental patterns associated with /N/ and formalizes them within two phonological models, that
is, moraic theory and Element-based Dependency (EBD). This study is a big contribution to the
study of nasality in general and develops an overview of the range of issues and data related to the
study of /N/ in Bantu. The main goal of the study is to describe and account for the crosslinguistic

variations of alternations conditioned by /N/. The (non-)occurrence of prenasal vowel epenthesis



and lengthening are attributed to differences related to contrastive vowel length. The two processes
are shown to occur in languages with contrastive vowel length. They arise from the demorification
of /N/. A moraic model is thus adopted to formalize these alternations that occur to rescue the mora
vacated by /N/. /N/ is shown to be non-moraic in languages without contrastive vowel length, and
thus disallow vowel epenthesis and CL before /N/. CL before /N/ is blocked initially due to an
overriding Initial Vowel Shortening rule (1VS) in some Bantu languages.

The consonantal alternations conditioned by /N/ have been formalized within EBD. This
model uses elements as monovalent features to represent segmental structure and processes. The
main operations used to represent processes include linking, deletion/delinking, switching, and
adding. Segmental alterntions that involve simpler and fewer operations are more frequent than
those that involve more and/or complex operations. Switching of elemnts is the most complex
operation while the rest are simple. Nasalization, nasal place assimilation, (de)voicing, and
(de)aspiration are frequent alternations induced by /N/ beacause they each involve a simple and
single operation. Postnasal (de)affrication are infrequent for they involve a switching operation.

The study shows that crosslinguistic variations in the processes triggered by /N/ are
determined by language-specific phonology and the phonological structures of nasal manner, other
manner types, place, and laryngeal properties of segments. Thus, some variations relate to
laryngeal contrasts some of which, for instance, aspiration, voicelessness, and breathy voice have
been reanalyzed as mere crosslinguistic phonetic variations of the same phonological segment

represented by the same element that is used for fricatives.
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CHAPTER 1
1. INTRODUCTION

1.1 Introduction

In Bantu languages, nasal prefixes that mark noun class 9/10 and 1SG (subject and object)
have been associated with a wide range of segmental alternations. The most frequent of these
processes include (de)nasalization, nasal substitution, (de)voicing, (de)aspiration, debuccalization,
postnasal hardening, (de)affrication, postnasal consonant insertion, de-implosion, nasal deletion,
prenasal vowel lengthening, prenasal vowel epenthesis, and nasal place assimilation. In this study,
we use the placeless nasal symbol /N/ to refer to the class 9/10 and 1SG nasal prefixes for the
simple reason that they generally assimilate to the place of articulation of the stem-initial segment.
The segmental processes induced by /N/ tend to vary across languages. Consider the segmental
processes that arise when /N/ occurs before voiceless plosives:?

1) Segmental alternations in N + voiceless stop sequences

a. Kikuyu: IN-kene/ > [ngene] ‘Am I to rejoice?’ (Barlaw 1951:7)
b. Shona: IN-pasa/ > [mhasa] ‘10-mat’ (Fortune 1955:42)

c. Hehe: /N-teefu/ > [neefu] ‘10-red mat’ (Odden & Odden 1985)
d. Rwanda: /N-toora/ > [nhoora] ‘vote for me’(Kimenyi 1979:35)

e. Swahili IN-kaa/ -> [khaa] ‘9/10-crab’  (Meinhof 1932:114)
f. Pokomo: IN-tupa/ > [nt"upa] ‘9/10-bottle> (Huffman &

Hinnebusch 1998:9)

Ln this study, the names of Bantu languages appear without the nominal prefixes such as Ki-,
Shi-, Chi-, Eke-, etc.



The examples in (1) indicate that both /N/ and stem-initial voiceless stops undergo change. In (1),
/N/ undergoes nasal place assimilation to become [n] (1a), [m] (1b), and [n] (1c-d, ). In addition,
IN/ is subject to effacement before the voiceless velar stop /k/ (1c). The changes that occur in the
stem-initial voiceless stops include voicing of /k/ to [g] in Kikuyu (1a) and debuccalization that
changes /p/ and /t/ to [h] in Shona (1b) and Rwanda (1d), respectively. In (1c), Hehe /t/ undergoes
nasal substitution to surface as [n] while /k/ and /t/ are subject to aspiration to surface as [k"] and
[t"] in Swahili (1e) and Pokomo (1f), respectively. This study examines the range of segmental
alternations associated with /N/ to understand the underlying motivation behind the observed
patterns. The main contribution of this study may be seen from four different angles. (a) This
dissertation brings together from different languages the frequent segmental patterns associated
with /N/. (b) The study accounts for the range of segmental patterns associated with /N/ within
moraic theory and EBD. (c) This study contributes to the general study of nasality. (d) This
dissertation develops an overview of the range of issues and data related to the study of /N/.

The behavior of /N/ has been explored in previous studies most of which focus on particular
languages. Given that the segmental processes triggered by /N/ vary across languages, its behavior
in individual languages may not reveal the full range of its phonological properties and
influence.Besides, the asymmetric effect of /N/ on adjacent segments needs to be examined and
explained. Thus, this study builds on previous accounts to bring together segmental patterns
associated with /N/ and account for their occurrence. The main objective of the study is to develop
an overview of the range of questions and data that arise in studying /N/ and account for
crosslinguistic variations observed in the processes induced by /N/. The core aspects of this study
involve identifying, describing, and accounting for the different segmental patterns related to /N/.

The data presented in this study is formalized within two theoretical frameworks, namely moraic
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theory and Element-based Dependency (henceforth, EBD). The study is based on a survey of 24
Bantu languages taken from different zones. The data used in this study was sourced from
descriptive grammars and previous studies of the /N/ phenomenon. The main issues addressed in
this study are as follows:

(a) What are the segmental alternations associated with /N/?

(b) What determines the range of alternations induced by /N/?

(c) How can the alternations induced by /N/ be accounted for in phonological theory?
In the next section, we review some of the previous accounts of /N/ to show the issues and views

generated about the /N/ phenomenon in Bantu.

1.2 Previous accounts

The aspects of /N/ that seem to have attracted much attention in recent studies relate to its
variability in mora count and the question whether prenasalized consonants derived from /N/
constitute a single segment or two separate segments. The latter issue has generated an endless
debate between the unary vs. two-segment views of Bantu NCs. Proponents of the unary segment
account includeWalli-Sagey (1986), Clements (1986), Maddieson & Ladefoged (1993), Stegen
(2002), Marlo & Brown (2003), and Morrison (2009). A number of arguments have been given to
support the unary account: (a) The duration of an NC is more similar to single segments than
clusters. (b) Bantu NCs occur initially and medially where the nasal and obstruent function as an
onset. (c) Some of the phonological processesaffecting NCresult from the fusion of the nasal
obstruent to form a single prenasalized consonant. (d) Native speakers syllabify the nasal as onset
rather than coda. () The two components of an NC are always homorganic and appear to be

tautosyllabic.



The two-segment account of Bantu NCs is defended in Herbert (1975, 1977, 1986),
Hubbard (1995a), Myers (2003), and Downing (2005), among others. This view is supported with
some claims:(a) Durational properties of Bantu NCs vary widely, ranging from one and a half to
four times the length of individual nasals or obstruents. (b) Phonological evidence from tone
assignment and compensatory lengthening suggests that the pre-consonantal nasal must be moraic,
and since onsets cannot be moraic, the nasal cannot be part of the onset. (c) Most NCs in Bantu
occur intervocalically despite the fact that they do occur initially in some languages where they
are always split by a morpheme boundary. (d) Homorganic NCs almost never occur stem-initially
although all other consonants do.The tension between the two views and the issues that arise from
both views underline the problematic nature of /N/.

The moraicity of /N/ is equally intriguing (Clements 1986; Hyman 1992; Downing 2005;
Bickmore 2007). Clements (1986) and Bickmore (2007), among others, argue that /N/ is moraic
underlyingly such that when it is syllabified as part of the onset its mora is set afloat. The stranded
mora is then associated to the preceding vowel, thus resulting in compensatory lengthening (CL)
in the preceding vowel. On the other hand, Downing (2005) argues that the moraicity of /N/ arises
from its syllabification as coda. The two approaches attribute the moraicity of /N/ to different
sources. Hyman (1992) argues that Bantu preconsonantal nasals are ambiguous in their mora
count. Hyman claims that these nasals may count as a mora for one process but not for another. In
Ganda, the preconsonantal nasal counts as a mora for CL, prosodic morphology (i.e.
reduplication), and tone assignment while in Bemba the preconsonantal nasal is moraic for CL but
not for tone assignment. In Runyambo-Haya, the mora count of the preconsonantal nasal varies
between tone and morphology (i.e. reduplication and suffix allomorphy). Thevariations in mora

count of preconsonantal nasals in Bantu led Hyman to propose three solutions to what he terms

4



‘mora mismatches in Bantu’. The first solution is to assume two moraic projections, that is, tonal
moras and quantity moras. The second is to adopt a derivational approach that allows different
numbers of moras at different stages of the derivation. The third is to assume that all moras
contribute to weight but only some count as tone-bearing units (TBUs). These studies show that
the moraicity of /N/ remains a problem.

The behavior of /N/ is asymmetric in the segmental processes it triggers when it interacts
with stem-initial segments. /N/ appears to trigger prenasal CL lengthening in some languages but
not others. Languages that allow prenasal CL include Ganda (Clements 1986), Yao (Ngunga
2000), Kuria (Cammenga 2004), Lungu (Bickmore 2007), and Gusii (Nash 2011). Prenasal CL is
not attested in some languages, e.g. Swahili and Kongo (Meinhof 1923). Vowel epenthesis before
/N/ is also inconsistent given that it is observed only in some languages. VVowel epenthesis before
IN/ is attested in languages such as Rwanda (Kimenyi 1979), Kuria (Cammenga 2004), Gusii
(Cammenga 2002; Nash 2011), and Lungu (Bickmore 2007). This process is not attested in Swabhili
and Kongo (Meinhof 1932), among other languages. The changes that occur in /N/ are also
inconsistent across languages. With the exception of nasal place assimilation, most of the changes
that occur in /N/ vary across languages. The processes that occur in /N/ include deletion (e.g.
Meinhof 1932), devoicing (e.g. Wa Mberia 2001), debuccalization/aspiration (Maganga &
Schadeberg 1992; Huffman & Hinnebusch 1998), and syllabic alternation (Herbert 1986). The
main question that arise from these patterns relate to what motivates their variation.

The effect of /N/ on stem-initial segments is manifested in various postnasal alternations.
These processes include postnasal (de)voicing, postnasal (de)aspiration, postnasal nasalization,
nasal substitution, postnasal consonant deletion, postnasal hardening, postnasal de-implosion,

postnasal consonant insertion, and postnasal (de)affrication (Doke 1922, 1926; Meinhof 1932;
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Kimenyi 1979; Kula 2002; Podile 2002; Hyman 2003; Bickmore 2007). The ability of /N/ to
trigger such a wide range of segmental processes is interesting in different ways. The first issue
relates to what properties of /N/ enables it to condition such a wide range of segmental processes.
The second is what limits the number of possible alternations /N/ can trigger. The third is how to
account the multiple segmental alternations induced by /N/.

The influence /N/ exerts on adjacent segments has been studied in previous works. Parallel
analyses of the effect of nasals on other segments exist in other language families. Examples of
nasal related processes that have been previously examined include postnasal voicing (e.g. Pater
1996, 1999; Hayes & Tanya 2000), postnasal devoicing (e.g. Solé et al. 2009, Halpert 2010, 2012;
Downing & Hamman 2013), and prenasal vowel lengthening (Clements 1986; Ngunga 2000;
Downing 2005; Bickmore 2007). In accounting for postnasal voicing, Pater (1996) formulated a
universal markedness constraint *NC that rules against a sequence of a nasal and a voiceless
obstruent. This constraint is based on articulatory facts given that it is taxing to transition from
voicing to devoicing in the articulation of a homorganic NC. However, this account may not
explain why some languages allow NCs. Hayes and Tanya (2000) also explain postnasal voicing
in terms of articulation, and attribute this process to two mechanisms they term “nasal leak” and
“velar pumping”. In “nasal leak”, postnasal voicing results from air leaking through a nearly closed
velar port during the co-articulatory period between the nasal and oral segment. In “velar
pumping”, postnasal voicing is induced when the closed velum raises in its vertical motion. The
question this account fails to address is what happens in languages that allow NC.Hyman (1998)
formulated the constraint *ND that rules against a sequence of a nasal followed by a voiced
obstruent (NC). Hyman formulated this constraint to account for postnasal devoicing in Bantu (e.g.

Makua, Bubi, Punu) and other language families. Hyman’s (1998) constraint contradicts Pater’s
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(1996). Halpert (2010, 2012) argues that the correct characterization of postnasal voicing in Bantu
is not in terms of *NC but rather nasal place assimilation. Herbert (1986) considers postnasal
voicing to be universal, but views postnasal devoicing in Tswana (Bantu) as ... rather unique and
remains unexplained” (p. 241). Conclusions such as Herbert’s underline the fact that some
phenomena associated with /N/ are puzzling. The phonetic-based accounts of /N/ appear to be
inadequate in explaining crosslinguistic variations in the segmental alternations induced by nasals.

A number of previous instrumental studies have confirmed the existence of some of the
postnasal alternations induced by /N/. Huffman and Hinnebusch (1998) and Solé et al. (2009)
confirmed the occurrence of postnasal aspiration and postnasal devoicing in Pokomo and
Kgalagari, respectively. In addition, Nash (2011) established that the vowel preceding /N/ in Gusii

does undergo lengthening. Experimental results seem to back up phonological processes.

1.3  Theoretical background

The data presented in this study is formalized within two theoretical frameworks, that is,
moraic theory and EBD. Moraic theory is adopted in accounting for crosslinguistic variations in
vowel epenthesis and vowel lengthening before /N/. We will use the EBD framework to explain

postnasal alternations. An overview of moraic theory is presented in §1.3.1 and EBD in 81.3.2.

1.3.1 Moraic theory

In this study, we propose to analyze vowel epenthesis and vowel lengthening before /N/ as
compensatory processes that result from the demorification of /N/. The main argument is that these
processes are attested in languages with contrastive vowel length but unattested in languages

without contrastive vowel length. This proposal agrees with some of the principles of moraic
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theory. Moraic theory is based on the notion mora (p) which is treated as the lowest unit of prosodic
organization. The mora is a unit of phonological. The contemporary use of the mora is linked to
studies on accentuation and syllable weight (e.g. Hyman 1985; Hayes 1989; Topintzi 2006). Since
it is treated as the lowest unit of prosodic organization, the mora links prosodic and segmental
structure. The mora is useful in making a number of phonological distinctions related to syllable
weight and position: (a) Short and long syllables are distinguished by assigning the former one
mora and the latter two moras. (b) In the onset vs. rime asymmetries, onsets are treated as non-
moraic while codas are considered moraic in some languages. (¢) Geminate and “doubled
consonants” are distinguished by the fact that the former have a moraic structure while the latter
do not. The mora plays a crucial role in interpreting phonological phenomena that relate to weight
and other weight-sensitive phenomena since these rely on weight contributed by vowel length and
coda consonants. However, the moraic approach to prosodic and segmental structure is debatable
in the literature.

Hyman (1985) considers all segments to be underlyingly moraic but the Onset Creation
Rule removes moras from prevocalic onset consonants, consequently linking these consonants to
the next mora, as in (2) where a CV vs. CVV syllable contrast is made. In (2), vertical lines are
used to link the different units of the hierarchy, that is, syllable (o), mora (u), and segments (/t, a/).
The input segments /t/ and /a/ are assigned a mora each underlyingly. However, when /t/ is

syllabified as onset, the Onset Creation Rule removes its mora and links /t/ to the next mora:



2 a. CV Syllable b. CVV Syllable

Input Syllabification Input Syllabification
(&) (¢
| ™
,u i 2 o Hopop 2 Hop
| e A7

t a t a t a a t a
Contrary to Hyman (1985), Hayes (1989), among others, maintains that only vowels and geminate
consonants are underlyingly moraic while coda consonants in CVC syllables are assigned moras
by a language-specific rule known as Weight by Position.? Hayes argues that languages with this
rule treat both CVV and CVC syllables as heavy. The Weight by Position rule is illustrated in (3)
(adapted from Hayes (1989:254):
3) Weight by Position rule: heavy CVC syllable
(&)

[Pyt

]
In (3), the two moraic segments constitute a heavy (or bimoraic) syllable. The moraic structure
illustrated in (3) has been used to account for CL illustrated in (4) below (e.g. Hayes 1989). This
view of CL maintains that when a moraic segment is deleted its mora is stranded, but it is
subsequently filled by spreading from the preceding vowel following the rule stated in (4b). This
approach to CL is known as the Mora Conservation Hypothesis, and is illustrated in (4) using s-

deletion in Latin (Hayes 1989:262):

2See Topintzi (2006) for a recent analysis that characterizes onset consonants as moraic.
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4) a. /s/ Deletion
s>0/ [+son, +ant] (segmental tier only)

b. Compensatory lengthening

v Iu’ where ' is a segmentally unaffiliated mora
a',
o (¢} (¢}
L fpop /E pofpp > = [ka:nus] ‘gray’
K a|s! n u| s| k a|1 n u| s|

In Latin, CVC syllables behave as heavy in representing prosodic phenomena such as stress and
metrics. Thus, the assignment of a mora to the coda segment /s/ is based on Latin moraic structure
(4c). In Latin, onsets have no mora; so, when /s/ occurs word-initially it has no mora to strand. The
Latin example in (4) demonstrates the Mora Conservation Hypothesis of CL that has been adopted
in a number of studies (e.g. Hyman 1985; Hayes 1989; McCarthy & Prince 1996).3

Although some aspects of moraic theory are subject to debate, the current study adopts the
Mora Conservation Hypothesis and Hayes’ proposal on CL. The two principles are used to account
for the crosslinguistic variation in vowel lengthening and vowel epenthesis before /N/. The main
claim of Hayes’ (1989:254) proposal is that the prosodic frame that governs CL is partly language-
specific since only languages that have syllable weight distinction allow CL. We will show in
chapter 3 that the Bantu data on vowel lengthening and vowel epenthesis before /N/ are in line

with this proposal. The two processes tend to occur only in languages with contrastive vowel

3For criticisms against the moraic approach to CL see, for example, de Chene & Anderson
(1979); Timberlake (1993); Gordon (1997).
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length. Besides, previous accounts of /N/ in languages with contrastive vowel length conclude that
/N/ is moraic in these languages that include Ganda (Clements 1986; Hyman 1992); Yao (Ngunga
2000); Lungu (Bickmore 2007); and Gusii (Nash 2011). In contrast, /N/ appears to be non-moraic
in languages without contrastive vowel length such as Swahili and Kongo (Meinhof 1932). The
correlation between the CL and contrastive vowel length substantiates the Mora Conservation
Hypothesis and Hayes (1989) proposal. Hayes (1989) identifies prenasalization, glide formation,
and total assimilation as some of the contexts induce CL. These phenomena are robustly attested
in Bantu; for instance, glide formation gives rise to CL only in languages with contrastive length,
hence, corroborating Hayes’ proposal and the Mora Conservation Hypothesis of CL.

In a moraic representation, the mora captures the contrast between light and heavy syllables
in addition to providing a phonological position in which short and long segments can be linked
(Hayes 1989). The two roles of the mora in representations are illustrated in (5-6) with examples
from Gusii, a Bantu language with contrastive vowel length. In (5), the mora shows the contrast
between a light (the first syllable in (5a)) and heavy syllable (the first syllable in (5b):*

(5) A moraic contrast between a light and heavy syllable

a. Light syllable b. Heavy syllable
(¢ (&) (¢ (¢
I\u I\u =[tsma] ‘cut down’ Fu I\u = [t3:ma] ‘try’
t l m a|1 t 3|/m a|

4 Any undocumented Gusii and Swahili data are provided by the author who is a native speaker
and near-native speaker of the two languages, respectively.
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The moraic framework is suitable for explaining the occurrence and no-occurrence of CL and
prenasal vowel epenthesis before /N/. The representations in (6) show this contrast using CL
derived from glide formation in Gusii vs. the lack of CL in Swahili. In Gusii, CL arises when the
vowel /o/ of the syllable /-mo-/ surfaces as a glide [w] before /a/ (6a). The mora assigned to /o/
underlyingly is then reassigned to /a/, giving rise to CL. However, there is no CL following glide
formation in Swabhili, a language with no contrastive vowel length (6b) (o- = augment, -mo- = class
2 prefix, -ana = nominal root):

(6) Occurrence vs. non-occurrence of postglide CL

a. Occurrence of postglide CL in Gusii

/o-mo-ana/ > [omwa:na]  ‘1-child’

Mora assignment Demorification Surface representation
(¢ (&} (0) (¢ (o) (¢
I L L mowo > |u /} B /\ i = [omwa:na] ‘child’
(lm(|) a|;1na|1 c|>mw \Jan L (me\a(n ;L
b. Non-occurrence of postglide CL in Swabhili

/mu-ana/ -> [mwana] “1-child’
Mora assignment Demorification Surface representation

G, (0 (0 (¢

(TR VR TR 2 ﬁl /\u > U W = [mwana] ‘child’

mlla!na| mw a|na| mwz|;1na|

The moraic approach to CL in (6) successfully accounts for the variation of postglide CL between
Gusii and Swabhili. This approach is adopted in chapter 3 where we account for crosslinguistic

variations of CL and vowel epenthesis before /N/. Next is an overview of EBD.
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1.3.2 Element-based Dependency

The consonantal alternations examined in this study are formalized within Element-based
Dependency (EBD) (e.g. Botma 2004). The data presented in this study are however amenable to
most phonological models. A number of reasons motivated the choice of EBD. Firstly, this
framework eliminates some of the challenges facing the traditional binary feature approach. These
challenges include overgeneralization in features such as [+nasal], inability for binary feature
approaches to use relative segmental complexity as a diagnostic for phonological markedness, and
the lack of clear phonetic correlates of features such as [sonorant] and [nasal]. EBD overcomes
these challenges by minimizing featuresand feature values (EBD uses monovalent features).
Secondly, EBD makes two important claims about nasality that we find relevant in to the processes
under study. The two claims are that (a) nasal manner consists of a combination of vocalic and
consonantal manner properties, and (b) nasalization is expressed by a dependent element |L| that
may be interpreted as nasalization or voicing. The dual interpretation of dependent |L| is
advantageous in that it accounts for the complementary distribution of nasalization and voice and
provides a straightforward interpretation of processes that trigger either voicing or nasalization.
Thirdly, EBD is able to capture both articulatory and acoustic properties of segments in the same
representation. Fourthly, the clustering of laryngeal modifications in EBD is crucial in accounting
for some of the variations noted in processes triggered by /N/. Lastly, the use of the same elements
to characterize manner and phonation in EBD, for instance, element |H| for fricative manner and
aspiration, captures the relationship that exists between manner and phonation. This is unlike in
Feature Geometry where aspiration and continuancy belong to different nodes, thus showing no

direct relation between aspiration and continuancy.
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The principles underpinning EBDare drawn from two models, namely Dependency
Phonology and Element Theory. The elements EBD uses as features are borrowed from Element
Theory (Harris & Lindsey 1995; Harris 1994). EBD has borrowed a number of principles from
Dependency Phonology: (a) the idea that phonological structure is maximally binary-branching,
consisting of head-dependency relations. (b) The head component may be assigned a different (but
related) interpretation depending on whether it occurs as a head or a dependent. (c) Manner and
place are the core elements of a segment while phonation is peripheral. (d) Phonological
featuresare monovalent (Anderson and Ewen (1987; Humbert 1995; Smith 2000). Consider the
EBD structures of the labial stops (O = onset):

(7) Phonological structure of labial stops in EBD

a 0] b (0] C. (0] d. 0]
|I_ L ? L ? ? H
| | |
?l U U U
U
m/ /bl Ip/ Ip"!

In (7), the element |L| that occurs directly below the onset represents vocalic (or “sonorant’)
manner while branching |L| represents nasalization (7a) and voicing (7b).> The element |U|
represents labial place while element |?| represents stop manner (7a-d). The branching element |H|
represents aspiration, but can also represent fricative manner. In EBD, branching elements

represent laryngeal modification. Note that the structures in (7a), (7b), and (7d) are binary

® Elements are notated with capital letters enclosed in vertical lines, as in the labial place element
U]
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branching. In every structure, elements are connected with lines that show the dominancy
relationships. The elements linked with the onset are said to be dominated by that subsyllabic
position, and so on.

The notion of dependency refers to a binary but asymmetric relation in which a component
in a construction is the head and the other a dependent. In EBD, manner and place are the core
elements of a segment while phonation elements are dependent on this core. In complex manner
structures (e.g. 7a), the element that is closest to the subsyllabic position is said to dominate the
element that is below it (i.e. the dependent element). For example, in (7a) above, the onset
dominates |L| and |L| dominates |?|, which in turn dominates |U.

In EBD, the elements |?|, |H|, and |L| are used to characterize manner and phonation
properties of segments while the elements |U|, |I|, and |A| are used to specify the place properties
labial, coronal and dorsal in consonants, respectively. In vowels, the element |U| represents
backness, |I| highness, and |A| lowness. There is no element for height, but the absence of |A|
implies [high]. The combined elements |A, 1| and |A, U| represent mid front and mid back vowels.
The manner elements |?|, |H|, and |L| represent the strictures of complete closure, close
approximation, and wide approximation, respectively. The typical segment represented by
theelements |?|, |H|, and |L| are stops, fricatives, and sonorants, respectively. The structures in (8)

demonstrate the elemental structures of four different consonants (8):
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(8) Phonological structure of different segments

a Cl) b. (l) c (0] d. (l)
|
H H ? ?
| | |
[ A H
™S~
| A
/sl /h/ Ikl Il

The EBD model has also borrowed from Element Theory the idea that phonetic
interpretation of elements is context-sensitive. This means that a particular phonetic entity does
not have a unique phonological representation since its representation depends on the phonological
system of the language. Hence, different elemental compositions may map onto identical patterns
in the acoustic signal. This implies that the internal structure of a particular segment is determined
by its phonological behavior, and not by its phonetic realization.

EBD makes two main claims about nasality. The first is that nasal manner consists of a
combination of a head vocalic manner (|L|) and a dependent consonantal manner (|?|). The second
is that nasalization is expressed by a dependent element |L| that may be interpreted as nasalization
or voicing. The interpretation of dependent |L| of nasal manner depends on the structure to which
it is linked. When linked to a sonorant it is interpreted as nasalization, but when linked to an
obstruent it is interpreted as voicing (Botma 2004:2). Botma argues that the dual interpretation of
dependent |L| of nasal manneraccounts for the complementary distribution of nasalization and
voice across languages. This duality also explains the lack of cross-linguistic evidence for
languages with contrastive voiced sonorants or nasalized obstruents. Besides, the dual
interpretation of dependent |L| accounts for the crosslinguistic cases of postnasal voicing and

nasalization. The EBD derivations in (9) show postnasal voicing (9a) and nasalization (9b). EBD
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uses a number of operations on elements to show segmental processes. These operations include
linking, delinking/deletion, switching, and addition of elements. The linking operation is
represented by dotted lines as in (9a-b) below:

9 Postnasal voicing and nasalization in EBD

a. Postnasal voicing in Yao: /N-pat-il-e/ - [mbatile] ‘got me’ (Ngunga 2000:60)

0] (0] 0] @)
l\,—*”'—’—l [\/I
L L ? > L L °?
-
? \‘\\\ ?

U U

IN+p/ > [mb]

b. Nasalization in Ganda: /N-londa/—>[nnonda]‘I choose’ (Ashton et al 1954)

@) ) O @)
l\,—”’/ —I
L L L > L L L
| | |
25 ? ? ?
. |
. H |
N
|

IN+I/ = [nn]
In (9a), postnasal voicing that changes /p/ to [b] is achieved by linking dependent |L| of the nasal
to the dependent position of the obstruent /p/. This is accompanied by linking the place element
|U| of /p/ to the stop element |?| of the nasal to show nasal place assimilation. In (9b), postnasal
nasalization changes /I/ to [n]. This process is achieved by linking dependent |L| of the nasal to the
dependent position of the sonorant /l/ and deleting the manner element |H| of the liquid. The place

element |ljof /I/ is linked to the stop element |?| to show nasal place assimilation.
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That EBD uses the elements |?|, |H|, and |L| to represent both manner and phonation is
appropriate because manner and phonation share certain general articulatory and acoustic
characteristics. Phonological evidence from lenition and debuccalization processes suggests a
relation between manner and phonation. Lenition processes in which voiceless stops are weakened
to |?|or |H|receive a straightforward interpretation if their outputis already present in the structure
of the affected segments (Harris & Lindsey 1995). In EBD, phonation is represented as a dependent
component and subsumes different laryngeal modifications. The view that the phonetic
interpretation of elements is context-sensitive implies that the realization of phonation varies
across phonological systems. The EBD categorization and realization of laryngeal contrasts are
shown in (10). The phonation contrasts in (10) indicate that there are three laryngeal contrasts
represented by elements |?|, |H|, and |L| that have different phonetic realizations:

(10)  Laryngeal contrasts and phonetic realizations

a. |?| : glottalization, ejection, creaky voice, implosion
b. [H : aspiration, breathy voice, voicelessness
c. | : voice, nasalization

The phonetic realization of laryngeal contrasts |?|, |H|, and |L| varies according to language-specific
phonetic implementation and the manner structure to which an element is associated. However,
not all manner types are compatible with all phonation types. Segments that have |?| as the head
manner element (i.e. stops and affricates) are compatible with all types of phonation. Segments
with |H| as the head manner element (i.e. fricatives) are compatible with voicing, aspiration, and
glottalization. Segments that have |L| as their head element, that is, sonorants are compatible with

aspiration and glottalization. To explain the phonetic realization of phonation elements, take
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dependent |H|, for example. This phonation element is interpreted as aspiration or breathy voice or
voicelessness. Consider examples of segment types with dependent [H| in (11) (Botma 2004:89):

(11) Phonetic realization of dependent |H|

a. @) b. @) C. @) d. @)
? H H H L H L H
| | | |
U I A ?
|
U
Ip" /s fa /m"/

In (11), the phonation element |H| occurs as a dependent element and its presence yields a variety
of segments depending on the manner type to which it is linked. The consonantal alternations
associated with /N/ will be formalized in terms of changes in manner, place and laryngeal contrast

using EBD representations. The next section presents an overview of Bantu languages.

1.4 Overview of Bantu languages and data

This subsection presents basic facts about Bantu languages and the data used in this study.
The information about Bantu languages provided in 8§1.5.1 relates to their classification and basic
characteristics. The languages that constitute the study sample in this study are also listed in this

section. In §1.5.2 we give an overview of the data used in this study.

1.4.1 Overview of Bantu languages
Bantu languages are spoken in Africa particularly in the area below the line from Nigeria in the
west to Kenya in the east. The Bantu language family forms part of the Niger-Congo phylum.

Some of the putative properties of Bantu languages include the following: (a) a fairly simple and
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symmetric vowel system; (b) a system of grammatical genders; (c) a vocabulary part of which
can be related by fixed rules to a set of common roots; (d) an agglutinative word-forming process
based on a set of invariable consonant-vowel-consonant roots. The exact number of languages in
the Bantu family is not known, although a rough estimate of five hundred languages is suggested
(Nurse and Philippson 2003). Bantu languages have been classified for ease of identification
(e.g. Guthrie 1948-1971). Guthrie classifies the whole Bantu-speaking area into sixteen
geographical zones identified with alphabetical letters in upper case. These zones divide into a
number of groups presented in decades such as A10, A20, A30, A40, A50, A60, and A70. A
single decade refers to a group of languages within a given zone. The alphanumerical symbols
such as All, A12, A13, Al4, and Al5 are used to designate specific languages within a group.
The first numeral refers to the group and the second the language. The sample of languages used
in this study is presented in (12):

(12) List of Bantu Languages cited according to their Zones

Babole (C.101) Luyana (K.31)
Rwanda (D. 16) Lungu (M.14)
Nande (D. 42) Nyamwezi (M.22)
Ganda (E.15) Konde/Nyakyusa (M.31)
Nyambo (E.21) Bemba (M.42)
Gusii (E.42) Lamba (M.54)
Jita (E.25) Yao (P.31)

Kikuyu (E. 51) Shona (S.10)

Tharaka (E.54) Tswana (S.31)

Swabhili (G.42) Kgalagari (S.31d)
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Kongo (H.16) Xhosa (5.41)

Yaka (H.31) Zulu (S.42)

1.4.2 Overview of the data

The data used in this study contains class 9/10 nominal stems with the prefix /N/ and verbal
stems with 1SG subject and object prefix /N/. In this subsection, we provide examples from
different languages to show the three contexts of /N/ and some of the segmental alternations
associated with /N/. The nominal stems in (12) show /N/ of class 9/10 in Swahili:

(13) Noun class 9/10 /N/ in Swahili

a. /N-gumu/ -> [ngumu] ‘9/10-hard’

b. N-refu/ > [ndefu] ‘9/10-long, tall, high’
c. /N-wili/ > [mbili] ‘10-two’

d. /N-kubwa/ > [K'ubwa] ‘9/10-big’

e. /N-pya/ -> [mpya] ‘9/10-new’

f. /N-eupe/ -> [neupe] ‘9/10-while’

In (13), Swahili /N/ assimilates the place of articulation of the stem-initial consonant. Swahili
stem-initial approximants /w/ (13c) and /r/ (13b) undergo postnasal hardening before /N/ to
become plosives [b] and [d], respectively. Swahili /N/ deletes before voiceless consonants in
polysyllabic stems (13d) but is retained before voiceless consonants in monosyllabic stems where
it surfaces syllabic (13e). The deletion of Swahili /N/ before voiceless consonants is accompanied

by postnasal aspiration (13d). When it occurs before a vowel, Swahili /N/ is realized as a palatal

nasal [n] (13f).
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In Bantu, /N/ occurs as the 1SG prefix in a number of languages such as Jita (Downing
1996). The behavior of /N/ in Jita differs from that of Swahili in two ways: (a) Jita /N/ is retained
before voiceless consonants; (b) Jita /N/ induces lengthening in the preceding vowel. The data in
(14) shows the behavior of 1SG object /N/ in Jita(Downing 1996:23):

(14) Realization of 1SG object /N/ in Jita

a. /o-ku-N-sa:kura/ > [oku:nsa:kura] ‘to grab away from me’
b. /o-ku-N-ganira/ -> [oku:nganira] ‘to tell me (a story)’

c. /o-ku-N-cu:mya/ -> [oku:ncu:mya] ‘to make me jump’

d. /o-ku-N-taja/ -> [oku:ntaja] ‘to step on me’

The 1SG subject prefix occurs as /N/ in a number of languages, for example, Kikuyu (Barlaw
1951). In Kikuyu, 1SG /N/ causes postnasal nasalization in stem-initial consonants if the stem
contains a lexical nasal or NC (15a-b). However, postnasal nasalization does not arise if the stem
does not have a lexical nasal or NC (15c¢-d). When preceded by /N/, Kikuyu /r/ undergoes postnasal
hardening to surface as [d] (15c-d) (Barlaw 1951:7):

(15) Realization of 1SG subject /N/ in Kikuyu

a. /N-rim-e/ -> [ntime] ‘Am I to bite?’

b. /N-ring-e/ -> [ninge] ‘Am I to strike?’
c. /N-reki-e/ -> [ndekie] ‘Am I to let go?’
d. /N-ra6i-e/ -> [ndabie] ‘Am I to shoot?’

In (15a-b), Kikuyu /r/ is replaced by a homorganic nasal due to postnasal nasalization, a process
widely known as Meinhof’s Law (ML) in Bantu linguistics. In (15¢-d), /r/ becomes [d] after /N/

when the conditions for ML are not met.
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The data in (13) — (15) show that /N/ is associated with a variety of segmental alternations.
In (13), Swahili /N/ undergoes deletion, homorganization, and syllabicity alternation, and triggers
postnasal hardening and aspiration in stem-initial obstruents. In (14), Jita /N/ surfaces homorganic
and induces prenasal vowel lengthening but is retained before voiceless and voiced consonants. In
Kikuyu (15), /N/ undergoes homorganization, causes postnasal nasalization, and postnasal
hardening. Note that /N/ triggers much more alternations than the ones observed in (13-15). Other
alternations induced by /N/ include denasalization and nasal degemination observed in Yaka
(Kidima 1991:4). Yaka denasalization occurs when initial /N+n/ surfaces as [d] (16a) and /N+m/
as [b]. In (16a), /N/ undergoes deletion. In (16b), stem-initial /b/ is unaffected but in (16d), /I/ is
subject to postnasal hardening to become [b] (Kidima 1991:4-5):5
(16) Denasalization and nasal degemination in Yaka
a. IN-nuuk-ili/ > [dadkini] ‘I sniffed’
b. /IN-mak-ili/ > [mbakini] ‘I carved’
c. IN-bak-idi/ - [mbakidi] ‘T caught’
d. /N-luuk-ili/ > [nduukidii] ‘I became wise’
Note that it is the stem with an initial heavy syllable /nu:/ that conditions denasalization and nasal
deletion (16a). The stem in which the initial syllable is light /ma/ retains /N/ (16b).
The data in (17) show additional postnasal alternations conditioned by /N/. These processes
include voicing, affrication, consonant deletion, and consonant epenthesis (Ngunga 2000:60, Kula

2002:66-73, Hyman 2003:49-52):

¢ In Yaka, [d, n] may occur as variants of /I/, with [d] surfacing before /i/ (19¢-d) and [n] due to
nasal harmony (19a-b).
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(17) Postnasal alternations in Bantu

a. Yao postnasal voicing: /ku-N-pélék-a/ > [kuu-m-bélek-a]‘to send me’
b. Kongo postnasal affrication: /ku-N-fil-a/ > [ka-m-pfil-a] ‘to lead me’
c. Bemba postnasal epenthesis: /N-alul-a/ -> [ng-alul-a] ‘I redirect’

d. Shona deaffrication: /bvum-a/ ‘agree’ 2 [m-vum-0]  ‘permission’
e. Yao postnasal deletion: /ku-N-gonéka/ > [kuu-nonek-a]‘to make me sleep’

In (17a), postnasal voicing in Yao changes /p/ to [b] while in (17b) Kongo stem-initial /f/
undergoes affrication to become [pf] after /N/. In (17¢), Bemba [g] is “inserted” between /N/ and
the stem-initial vowel /a/. In (17d), Shona /bv/ undergoes postnasal deaffrication to appear as [b].
In (17e), /N/ causes postnasal devoicing in Shona /b/ to become [p].

The study of /N/ includes its behavior in nonlocal processes, that is, Dahl’s Law (DL),
nasal-consonant harmony (NCH), and Meinhof’s law (ML). Dahl’s Law is a voicing dissimilation
process in which the onset of a syllable undergoes voicing if the next syllable onset is voiceless.
For example, in Gusii, /N/ appears to be transparent to DL when it occurs between the trigger and
target. Consider the Gusii examples in (18):

(18) Transparent /N/ in Dahl’s Law in Gusii

a. /o-ko-N-tur-a/ > [0-yoo-n-tura] ‘to wake me up’
b. /o-ko-N-kun-a/ > [0-y00-p-kuna] ‘to touch me’

c. /o-ko-N-sipa/ > [0-y00-n-sifa] ‘to tie me’

d. /o-ko-N-piim-a/ -> [0-y00-m-piima] ‘to examine me’
e. /o-ko-N-caay-a/ -> [0-y00-p-caaya] ‘to despise me’

In (18), /k/ of the infinitive prefix /ko/ undergoes voicing to surface as [y] due to DL triggered by

the stem-initial voices obstruents /t, k, p, ¢/, respectively.
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Meinhof’s Law (ML) is a nasalization process in which a stem-internal lexical nasal or NC
conditions /N/ to trigger postnasal nasalization in a stem-initial voiced consonant. The stem-initial
voiced consonant always becomes a homorganic nasal. The data in (19) shows ML in Ganda
involving 1SG subject /N/ (19a-b) and class 10 /N/ (19c¢-d) (Ashton et al 1954:156):

(19) Ganda /N/ in Meinhof’s Law

a. /N-bomba/ -> [mmomba] ‘I escape’
b. /N-linda/ > [nninda] ‘I wait’

c. /e-N-gendo/ -> [ennendo] ‘10-journey’
d. /e-N-limi/ -> [ennimi] ‘10-tongue’

In (19), Ganda stem-initial voiced consonants /b, I, g/ undergo nasalization to become [m, n, n]
when preceded by /N/ in stems with a plain nasal (19d) or voiced NCs (19a-c). The nasalization
of stem-initial voiced consonants in (19) creates initial geminate nasals. An overview of the

structure of the dissertation is provided next.

1.5  Organization of the dissertation

This dissertation is organized into six chapters. Chapter 2 presents the basic characteristics
of the phonology and morphology of Bantu languages. The facts about Bantu phonology in this
chapter include vowel and consonant inventories, syllable structure, tones, and segmental process
involving vowels and oral consonants, respectively. The details on Bantu morphology provided in
chapter 2 relate to nominal and verbal stems. Chapter 2 shows that in Bantu, nominals are put in
classes and a noun may consist of four (or less) morphemes such as the preprefix (or
augment/initial vowel), class prefix, nominal root, and nominalizing suffix. Verbal stems in Bantu

consist of numerous affixes that include subject markers, tense markers, relative pronouns, object
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markers, focus markers, negative markers, verbal root, and a series of extension suffixes (e.g.
applicative, reciprocal, stative, causative, and passive markers). The distribution of /N/ in nominal
and verbal stems is also presented in chapter 2.

Chapter 3 discusses segmental alternations that affect the vowel preceding /N/ and the
behavior of /N/ in nonlocal alternations. The prenasal processes examined in this chapter include
vowel lengthening, vowel epenthesis, and vowel shortening. Prenasal vowel lengthening and
prenasal vowel epenthesis are analyzed within moraic theory. The main generalization made
regarding the two processes is that they correlate with contrastive vowel length. Vowel shortening
before /N/ is attributed to Initial Vowel Shortening (IVS) which overrides CL. The behavior of
Bantu /N/ in nonlocal processes involves processes such as nasal-consonant harmony (NCH),
Dahl’s Law (DL), and Meinhof’s Law (ML). The behavior of /N/ in DL is discussed and four
possible explanationsoffered to explain its behavior. The inability of Bantu /N/ to trigger NCH
arises from the fact that /N/ as a prefix /N/ occurs outside of the domain of NCH which is the stem.
The behavior of /N/ in ML is explained in terms of postnasal nasalization of sonorants and
language-specific phonology.

Chapter 4 deals with the alternations that target /N/ itself when it interacts with stem-initial
segments. When /N/ occurs before stem-initial vowels and/or glides it is always realized as a dorsal
nasal, that is, palatal [n] or velar [n], hence, [m] and [n] are excluded. Other alternations that affect
IN/ are triggered by oral consonants, and include nasal effacement, degemination, nasal place
assimilation, nasal devoicing, and nasal aspiration. Bantu /N/ also alternates in its syllabicity. The
alternations that affect /N/ have been formalized within EBD. In EBD, the changes that occur in
/N/ are regulated by cluster licensing in individual languages and the properties of nasals and orals

consonants.
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Chapter 5 deals with the various processes /N/ conditions on stem-initial segments.
Included in this chapter are cases where /N/ fails to trigger any alternation in some stem-initial
segments. The postnasal processes discussed in this chapter include postnasal hardening, postnasal
(de)voicing, postnasal (de)affrication, postnasal consonant insertion, postnasal consonant deletion,
postnasal de-implosion, postnasal aspiration, and postnasal denasalization. These processes have
been analyzed within EBD. Chapter 6 presents the summary and conclusion of the study. The next

chapter provides an overview of Bantu phonology and morphology.
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CHAPTER 2
2. CHARACTERISTICS OF BANTU PHONOLOGY AND MORPHOLOGY

2.1 Introduction

This chapter presents the basic facts about the phonology and morphology of Bantu
languages. The purpose of this chapter is to lay the ground for chapters 3, 4, and 5 that deal with
the phonological and morphological properties of /N/. The chapter is divided into two sections,
that is, characteristics of Bantu phonology and characteristics of Bantu morphology. The section
on phonology (82.2) provides basic information about vowel and consonant inventories, syllable
structure, tones, and phonological processes. The section on morphology (82.3) focuses on
nominal and verbal stems, and is divided into nominal morphology and verbal morphology. The

summary of the chapter appears in §2.4.

2.2  Characteristics of Bantu phonology
2.2.1 Vowel inventories and vocalic processes

The exact number and quality of vowels reconstructed for Proto-Bantu (PB) is debatable.
Meinhof’s (1932:27) reconstruction of PB vowels includes *u, * v, *i, *1, *¢, *5, *a.” Alternative
reconstructions show that PB had both short and long phonemic vowels. Some reconstructions
suggest that vowel length in PB was contrastive except before prenasalized consonants. The

example vowel inventory in PB given in (1) consists of short and long vowels (Hyman 2003:45):

7 Meinhof (1932) uses the term Ur-Bantu as an alternative term for Proto-Bantu.
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1) Proto-Bantu vowel phonemes

111 u uy
111 u uu
€ ee 0 00
a aa

The vowel system in (1) shows that PB vowels contrasted at four levels on the vertical dimension
but three at the horizontal level. On height, PB vowels occurred as close, close-mid, open mid, and
open. The high vowels contrast between [+ATR] (*i [i] and *u [u]) and [-ATR] (*i [1] and *u [ov]).
At the horizontal level, PB vowels occurred as [front], [central], and [back]. As far as vowel
sequences were concerned, PB had few vowel sequences that were restricted to the first (only)
syllable of roots and morpheme boundaries (Schadeberg 2003:147). Sequences of dissimilar
vowels in PB gave rise to glides especially if V1 was non-low while sequences of identical vowels
induced phonetic length in vowels (Meinhof 1932:23).

Present-day Bantu languages have simple vowel systems but differ in a number of aspects.
They differ in terms of vowel inventories, phonemic vowel length, vowel distribution across stem
syllables, vowel sequences, and vocalic processes (Nurse & Philippson 2003:7; Hyman 2003:45-
49; Schadeberg 2003:147). Most daughter languages consist of seven or five vowel systems, with
a few languages having more than seven vowels. The vowel inventories in (2) may not represent
all attested inventories across Bantu, but they represent four different regions of the Bantu speaking
area. The inventories are from Rwanda (Kimenyi 1979:1), Nyamwezi (1992:26), Yaka (Kidima

1991:2), and Shona (Mudzingwa 2010:39):
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)

Vowel inventories in four Bantu languages

@) Rwanda vowels

i i uu u
e ee 00O
a aa

(c) Yaka vowels

(b)

(d)

Nyamwezi vowels

Shona vowels

The vowel inventories in (2) show that the short vowel /i, e, a, o, u/ are common among the four

languages while vowel length is contrastive in Rwanda (2a) and Yaka (2c). Nyamwezi (2b) and

Shona (2d) have only short vowels, but Nyamwezi vowels contrast at four height levels. The

examples in (3) illustrate contrastive vowel length in Rwanda (Kimenyi 1979:1-2):

3)
(@)
(b)
(©)
(d)
(€)

Contrastive vowel length in Rwanda

lil vs. liil: [gusiRa]
lel vs. leel:  [gusega]
ful vs. luu/:  [gusura]
lal vs. laal:  [gutaka]

o/ vs. loo/:  [isoko]

‘to erase’

‘toclimb a tree’

‘to fart’

‘to scream’

‘market’

VS.

VS.

VS.

VS.

VS.

[qusiilia]

[guseega]
[gusuura]
[gutaaka]

[is6oko]

‘to be absent’
‘to beg’

‘to visit’

‘to ornate’

‘source’

A range of vocalic processes are observed across Bantu languages The most frequent

examples of alternations that affect vowels include vowel lengthening, vowel harmony, vowel

deletion, vowel coalescence, vowel shortening, and gliding. Vowel lengthening occurs in different
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environments, for example, before /N/, after glide formation, vowel concatenation, and
penultimate syllables (vowel lengthening before /N/ is discussed in detail in chapter 3). Vowel
lengthening due to vowel concatenation occurs when a morphological rule causes two
heteromorphemic vowels to be adjacent. Vowel lengthening in this context means that the input
vowels originate in different morphemes but their output is a long tautosyllabic vowel. This kind
of vowel lengthening may be preceded by other vowel alternations, for instance, vowel harmony
or vowel deletion. The data in (4) show vowel lengthening due to concatenation. The vowels /a, e,
o/ undergo deletion (or total harmony with the following non-identical vowel), causing vowel
lengthening (Hyman 2003:48):

(4)  Vowel lengthening due to vowel concatenation in Ganda

a. /mu-sibé + 0-m0/ > [mu.si.b66.m{] ‘one prisoner’
b. /mu-wala + 0-ma/ -> [mu.wa.l60.m{] ‘one girl’

c. /n-diga+e-mu/ > [n.di.gée.md] ‘one sheep’

d. /ba-kd + a-ba-o/ > [ba.kaa.bo] ‘those in-laws’

In (4), le+o/ (4a) and /a+o/ (4b) undergo harmonization with concomitant lengthening to surface
as [00]. The vowel sequences /a+e/ (4c) and /o+a/ (4d) are realized as [ee] and [aa], respectively.
VVowel lengthening due to concatenation in Ganda occurs to conserve the mora count of the input
while at the same time resolving the vowel hiatus created by concatenation. Bantu vowel
lengthening due to vowel concatenation is restricted to languages with contrastive vowel length.
Languages such as Swahili and Kongo that lack contrastive vowel length do not allow vowel

lengthening due to vowel concatenation, as evident in the Swahili examples in (5):
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(5)  Short vowel and gliding across morpheme boundary in Swahili

a. /wa- +-angu/ - [wangu] ‘1/2, 3-my’
b. /ku- +-ingia/ - [kwingia] ‘to enter’
c. /pa- +-enu/ - [penu] ‘16-your (plural).’

d. /ku-  +-gpuka/ - [kwepuka] ‘to evade’

In (5a) the vowel sequences /a+a/ surface as short [a] whereas in (5b, d) the vowel sequences /u+i/
and /u+e/ inducegliding of /u/ to [w]. In (5¢), the vowel sequence /a+e/ surfaces as [&]; this implies
that /a/ is deleted or the two vowels coalescence. Note that in Swahili, neither postglide vowel
lengthening nor vowel lengthening due to vowel concatenation is observed. In order to resolve
vowel hiatus, Swahili deletes one of the identical vowels of the sequence and changes a high vowel
to a glide when that vowel is followed by a non-identical vowel, as in (5b, d).

Bantu vowel lengthening is also observed in penultimate syllables in some languages. This
phenomenon is common especially in eastern and southern zones (Hyman 2003). The data in (6)
show penultimate vowel lengthening in Shona (Hyman 2009:195). The lengthening targets
different syllables that occur in the penultimate position when verbal stems gain additional
suffixes, for example, applicative and causative markers (6):

(6) VVowel lengthening in penultimate syllables in Shona

a. ku-se:k-a ‘to laugh’

b. ku-sek-e:s-a

c. ku-sek-e:r-a

d. ku-sek-es-e:r-a

‘to cause to laugh’
‘to laugh at’

‘to cause to laugh at’
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In (6a), the vowel in the penultimate syllable /se:/ is long but becomes a short vowel in (6b-d)
when it occurs in non-penultimate positions after the verbal stem acquires more suffixes. Hence,
only vowels in penultimate syllables /se:/ (6a) /ke:/ (6b-c) and /se:/ (6d) surface as long vowels.

In some languages, vowel lengthening occurs as a result of vowel coalescence across
morpheme boundary and adjacent words. Bantu vowel coalescence may be of two kinds,
depending on the quality of vowels involved. First, two adjacent vowels of the same quality may
combine to form a single vowel of the same quality. Secondly, two vowels of a different quality
may fuse to form a single vowel whose quality differs from that of the individual input vowels.
The data in (7) show vowel lengthening due to coalescence in Yao (Ngunga 2000:21):

(7 Vowel lengthening due to vowel coalescence in Yao

a. /di+ina/ -> [dii.nd] ‘name’
b. /mu+unu/ > [mut.u] ‘graphite’
c. /ma+iso/ > [méé.sd] ‘eyes’
d. /ma+anu/ > [mod.nu] ‘pumpkins’

In (7a-b), two identical vowels /i+i/ and /u+u/ combine to form a single long vowel of the same
quality as the input vowels. However, in (7c-d), two non-identical vowels coalesce to form a long
vowel of a different quality from the input vowels. The data in (7) suggests that some languages
allow vowel coalescence with concomitant lengthening to resolve vowel hiatus across morpheme
boundary.

Vowel harmony is a common alternation in Bantu, and involves different features such as
[height], [ATR], and [round]. Vowel height harmony (VHH) is the most common. In Bantu
languages, VHH originates in stems and spreads to extensions (Ngunga 2000, Hyman 2003). VHH

may vary in terms of [front] vs. [back] vowels, five-vowel vs. seven-vowel systems, and from

33



region to region (Leitch 1996; Hyman 1999). In Swahili, for example, VHH conditions the
applicative morpheme /-i-/ to surface either as [i] or [e], depending on the preceding stem vowel 8
The Swabhili applicative /i/ vowel remains [i] if the stem vowel is high (/i, u/) or low (/a/), but [e]
if the stem vowel is a mid vowel (/e, of). Swahili VHH is illustrated in (8) where the applicative
vowel is in the penultimate syllable (Ngonyani 1996:16):

(8) VVowel height harmony in Swabhili applicative verbal stems

a. /-fifa/ ‘hide’ - [-fiia] ‘hide for/at/with’
b. /-funga/ ‘close’ - [-fungia] ‘close for/at/on’
c. /-kata/ ‘cut’ - [-katia] ‘cut for/at/on’

d. /-peleka/ ‘send’ - [-pelekea] ‘send to/for’

e. /-omba/ ‘request’ - [-ombea] ‘request for/with’

In (8), the Swahili applicative morpheme /-i-/ surfaces as [i] when the stem vowel in /i/ (8a), /u/
(8b), and /a/ (8c). The same morpheme becomes [e] when preceded by /e/ (8d) and /o/ (8e) as stem
vowels. Thus, the Swahili data (8) exhibits vowel height harmony (except in (8c) where the default
applicative suffix /-i-/ is retained after the stem vowel /-a-/).

Bantu vowels may undergo [ATR] harmony, as observed in Nande. In this language,
underlying [-ATR] vowels /i, u, e, o/ become [+ATR] when followed by [+ATR] vowels /i, u/.
Nande has a seven-vowel inventory consisting of /1, u, 1, u, €, 0, a/ 9 The second degree vowels /1,

u/ shift to higher vowels equivalent to first degree vowels /i, y/ when they precede the [+ATR]

8 Historical and comparative evidence suggests that /I/ of the applicative morpheme /-il-/ was lost
in Swabhili (most Bantu languages have /-il-, -ir-/ as the applicative morpheme (the vowel of the
applicative suffix may vary across languages).

® The Nande seven-vowel system may be described as degree one /i, v/, degree two /1, v/, degree
three /e, o/, and degree four /a/.
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vowels. Nande vowel height shift is triggered by suffixes such the recent past /-ir-e/ and agentive
/-1/ (Kenstowicz 2008:7):

9) [ATR] harmony in Nande

Infinitive Recent past Agentive
a. e-ri-lim-a mo-twa-1im-ir-e o-my-lim-i  ‘cultivate’
b. e-ri-hék-a mo-twa-hék-ir-e o-my-hék-i  ‘carry’
c. e-ri-him-a mo-twa-him-ir-e o-my-hym-i ‘beat’

In (9), lexical [-ATR] vowels /i,/ (9a) /e/ (9b), /u/ (9¢c) become [+ATR] /i/ /¢/, and /u/ when
followed by the [+ATR] vowel /i/ of the recent past and agentive suffixes.

In some languages, vowels are subject to a shortening alternation mostly in initial and final
syllables. In (10), Rwanda stem-initial vowels that normally occur as long vowels word-medially
surface as short vowels initially due to a vowel shortening rule. In (10), /o, a, u/ occur as long
vowel medially but as a short vowel word-initially (Kimenyi 1979:25-26):

(10)  Word-initial vowel shortening in Rwanda

Medial position Initial position
a. /ku-6og-a/ > [kboga] ‘to swim’ VS. [oga] ‘swim’
b. /ku-aak-a/ -> [kwaaka] ‘to ask’ VS. [aka] ‘ask’
c. /ku-Gumva/ - [kwlumva]  ‘to steal’ VS. [umva] ‘steal’

In Lungu, when /u/ becomes a glide, the following vowel undergoes compensatory lengthening
(CL) word-medially. However, postglide vowel lengthening in Lungu is blocked word-finally due
to a vowel shortening rule in this position. The data in (11) show word-final vowel shortening in

Lungu (Bickmore 2007:53):
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(11) Word-final vowel shortening in Lungu

a. /0-ku-zu-il-a/ > [0-ka-zw-ii-3] ‘to leak on’

b. /0-ku-zu-a/ > [0-ka-zw-4] ‘to leak’

Cc. /0-ku-zu-a sdana/ > [0-k(-zw-a saand]  ‘to leak a lot’
In (11a) CL occurs word-medially to change /i/ to [i:] after /u/ becomes a glide [w]. However, in
(11b-c) final /a/ surfaces as a short vowel [a] in spite of preceding /u/ becoming a glide [w] similar
to medial /u/ in (11a). The lack of CL in (11b-c) is due to a final vowel shortening rule.

Vowel deletion and vowel epenthesis are also noted in Bantu in particular contexts (vowel
epenthesis before /N/ will be discussed in chapter 3). Bantu vowel deletion (or total assimilation)
involves particular qualities of vowels that delete in the context of non-identical vowels. In
languages such as Yao and Kuria, vowel deletion induces vowel lengthening. This kind of vowel
lengthening may be treated as CL as it arises to compensate for the mora lost due to vowel deletion.
This phenomenon may also be interpreted as derived length due to total assimilation. Vowel
deletion in Bantu languages may occur across adjacent morphemes or words. The forms in (12)
show vowel deletion in Yao (Ngunga 2000:31) and Kuria (Cammenga 2004). Note that the input
vowels differ in quality, but the output vowel is always identical to either vowel in the input:

(12)  Vowel deletion in Yao and Kuria
a. Yao: [e+i—>ee] [-sele-im-e/ > [-seleem-e]  ‘slid” (-selem ‘slide)
b. Yao: [e+tu->ee] /saasileuné/ -> [saasileené] ‘I said (lit.: said I’)
c. Yao: [eta—>aa] /-dilleapa/ -> [-diilaapa] ‘ate here’ (-di- ‘eat’)
d. Kuria: [atu > uu] /N-RBa-ra-uruur-i/ > [mbarulratri] ‘they’ll cause to float’
e. Kuria: [ato > 00] /a-ka-omo/ > [akoomo] “12-dry’
f. Kuria: [ato 2> 00] /a-Ra-ol-a/ > [aRas03a] ‘2-fearful’
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In Yao, the vowels /i/ (12a) and /u/ (12b) delete after /e/ while /e/ deletes before /a/ (12c¢). In Kuria,
/al deletes before /u/ (12d), /a/ before /o/ (12e), and /a/ before /o/ (12f). The long vowels formed
are [ee] (12a-b), [aa] (12c), [uu] (12d), [0o0] (16€), and [0o] (12f). We now turn to the phonology

of Bantu consonants.

2.2.2 Consonants inventories and consonantal processes
The reconstructed consonant inventory for PB consists of few phonemes while consonant
inventories in daughter languages range from simple to complex. The two sets of reconstructed

PB consonant phonemes in (13) reveal some inconsistencies in these phonemes for PB:*°

(13) (a) PB Consonants (Schadeberg 2003:146) (b) PB consonants (Hyman 2003:42)
p t ¢ Kk p t ck
b Ud yj g b dj g
m n ny m n n

mp nt nc nk

mb nd nj ng
The PB inventories in (13) differ in two main respects. First, inventory (13a) includes prenasalized
stops while inventory (13b) does not. Secondly, (13a) treats the pairs *d/*| and *j/*y as alternants
while (13b) treats *d and *j as separate phonemes. In Bantu linguistics, it is generally accepted
that *p, *t, *k were stops. However, the status of *b, *d, *g as stops or continuants *3, *I, *y is

not clear. The status of *c and *j is also unclear, as it is not certain whether they should be classified

10 The symbols in angle brackets are used instead of the IPA symbols shown in parentheses: <c>,
<ch> (1), <y> (/j]), <j> (I&/), <sh> (/f1), <ny> (/n/), <ng> (/ng/), <nk> (/nk/), etc. In this study,
| follow this transcription style except in cases where the sources have used different symbols.
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as palatal stops or affricates, or whether they were palatal (Hyman 2003). In most Bantu languages
*c is realized as /s/, and *j as /z/ while in some languages *j is realized as /y/ or /j/ (Hyman
2003:42). Due to these uncertainties, orthographic (rather than IPA) symbols are used for these
segments. In this regard, some of the data cited in this study contain transcriptions based on
orthographic symbols.

The consonant inventories in modern-day Bantu languages show crosslinguistic
similarities and variations in the number and type of phonemes attested. These facts are noted in
the figures below that show consonant inventories in four languages taken from different zones.
This four randomly sampled from the sample of languages on which the study of /N/ is based.
They include Ganda (E15), Xhosa (S41), Yao (P13), and Lungu (M14):

Table 1: Yao consonants (Ngunga 2000:5-8)

Labial Alveolar Palatal Velar Glottal
Plosives p b t d Kk g
Fricatives v S
Affricates ) &
Nasals m n n n
Liquids I
Glides w y
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Table 2: Xhosa consonants (Podile 2002)

Bilabial | Labio- Alveolar | Post- Palatal | Velar | Glottal
dental alveolar
Plosive pp" b t " d cc" |k k"
g
Implosive 6
Nasal
m n n |
Trill
r*
Fricative fov S z S A
Y
Lateral ! k
fricative
Affricate f &
Approximant | (w) (w)
i
Lateral
approxim. I
Clicks Click Aspir. Nasal Breath. | Glottal Voiced
Nas. nasal
Dental | " n| 0’| ¥ gl
Alveolar ! Ih n! ng! nk! g!
Lateral I In nl ngl nkl gl
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Table 3: Ganda consonants (Ashton et al (1954)

Bilabial Labio- Alveolar Palatal Velar
dental
Plosives p t d c ] k g
pp tt dd ccjj kk g9
Fricatives B f % S z
Bp | ff  wv |ss 2z
Nasals m n n n
mm nn nn ny
Lateral frictionless I
Rolled r
Glides w y
Table 4: Lungu consonants (Bickmore 2007:426)
Labial Labio- Alveolar Alveo-palatal Velar
dental
Stops p b t d k
Fricatives | f v S z I
Affricates c ]
Liquids |
Nasals m n ny n
Glides y w

The consonant inventories above include contain the main manner categories, that is, stops,
fricatives, affricates, nasals, liquids, and glides. There is variation in the total number of phonemes
since Xhosa has 48, Ganda 30, Lungu 20, and Yao 17. The status of /w/ varies; it may function as
a phoneme as in Ganda, a derived semi-vowel as in Xhosa, and an off-glide, as in Gusii. The most

common affricates are /47 (c) and /dz/ (j). Click phonemes (/n!, |, n9|/), aspirated stops (/p", t", k"/),
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and implosives (/6/) do occur in Xhosa. Ganda has geminate consonants that occur as stops /pp, tt,
dad/, fricatives /B3R, ss, zz/ and nasals /mm, nn, nn, ny/ (Ashton et al 1954).

Besides alternations that involve /N/, the most common consonantal alternations in Bantu
include palatalization, palatal harmony, Dahl’s Law (DL), spirantization, consonant insertion,
metathesis, and deletion. These processes will be described and illustrated in turn. Front
(semi)vowels /i, e, y/ may condition the articulatory point of adjacent consonants to shift to the
palate (or front part) of the oral cavity. This is process is commonly known as palatalization. In
the languages under study, palatalization is observed in Rwanda (Kimenyi 1979), Swahili
(Meinhof 1932), and Nyamwezi (Maganga & Schadeberg 1992), among others. Rwanda velar
stops /k, g/ undergo palatalization to become [k, g] before vowels /i, e/ (Kimenyi 1979:41-42):

(14) Palatalization in Rwanda

a. la-rek-e/ >  [areke] ‘he should stop’

b. /a-rog-e/ -> [aroge] ‘he should poison’
c. /ku-sek-ir-a/ > [gusekira]  ‘to smile at’

d. /ku-tuk-ir-a/ > [gutukira] ‘to insult for’

Palatal harmony occurs when a non-palatal consonant becomes palatal to agree in [place]
with the following non-contiguous palatal consonant that triggers the process. Palatal harmony is
observed in Rwanda where it is regressive and iterative. Rwanda palatal harmony is triggered by
palatals /8, y/ and targets alveolar fricatives /s, z/. Thus, this alternation involves segments with
adjacent place features such as alveolars and palatals. The data in (15) demonstrate palatal

harmony in Rwanda caused by palatals /y, §/ and targets alveolars /z, s/ (Kimenyi 1979:43):
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(15) Palatal harmony in Rwanda
a. /ku-sooz-iis-a/ 2> [gusoozeesa] ‘to cause to finish’ (Cf. ku-sooz-a ‘to finish”)
b. /a-sas-ye/ > [asase] ‘he just made the bed’ (Cf. ku-sas-a ‘to make bed”)
c. /Ku-saaz-iis-a/ 2> [gusaaziisa] ‘to causeto getold  (Cf. ku-saaz-a ‘to get old’)
d. /ku-uzuz-iis-a/ 2> [kuuzuziisa] ‘to cause to fill’ (ku-uzuz-a ‘to fill)

In some languages, consonants are also subject to a voicing dissimilation process known
as Dahl’s Law (DL). In DL, a voiceless onset undergoes voicing triggered by a voiceless onset of
the next syllable. Thus, the trigger and target consonants of DL are normally separated by a
vowel(s). DL is regressive given that the target precedes the trigger. In some languages, DL is
iterative. DL occurs in languages such as Kikuyu, Meru, Kuria, Gusii, and Tharaka (Armstrong
1967; Davy & Nurse 1982; Cammenga 2002; Cammenga 2004). The data in (16) illustrate DL in
Kuria (Cammenga 2004:86):

(16) Dahl’s Law in Kuria

a. la-ka-seese/ > [ayaséésé] ‘small dog’
b. /a-ka-te/ > [ayaté] ‘small tree’
c. /o-ko-kam-a/ -> [oyokdma]  ‘to milk’
d. /e-ke-keB-i/ > [eyekéRi] ‘knife’

The voiceless segments that condition DL in Kuria are /s/ (16a, c), /t/ (16b), and /k/ (16c-d). The
target of DL is /k/ of the previous syllable that changes to a voiced velar fricative [y] (note that the
velar obstruents in Kuria are /k, y/; the plain velar stop [g] is not attested but occurs as a
prenasalized stop). So, the alternation of /k/ to [y] is dictated by the phonemic inventory.

Some Bantu languages allow spirantization, a type of lenition in which stops undergo

weakening to become spirants, that is, fricatives or affricates (Kenstowicz 1994:35). In these
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languages, spirantization occurs before high vowels /i, u/. This process is observed in languages
such as Nyamwezi (Maganga & Schadeberg 1992) and Bemba (Kula 2002). In Nyamwezi, for
example, the suffix /i/ used to derive agent nouns and suffix /u/ used to derive quality nominals
(adjectives and nouns) may lead to spirantization that causes underlying /I/ to surface as [z]
(Maganga & Schadeberg 1992:19):

(17)  Spirantization in Nyamwezi

a. /-toola/ ‘to marry’ > [mtoozi] ‘groom’
b. /-suld/ ‘forge ’ > [msuzi] ‘blacksmith’
c. [-kald/ ‘become dry’ > [-kazu] ‘dry’ (adj.)
d. /-hol&/ ‘become calm’ > [Rohozu] ‘peace’

The data in (17) show that /I/ occurs as the onset of the stem-final syllable surfaces as [z] when
followed by the suffix vowels /i/ (17a-b) and /u/ (17c-d).

Consonant insertion in Bantu is not very common, but is observed in Rwanda where it
occurs in four different contexts: (a) between a consonant and a glide; (b) between the prefix -iN
(class 10) and stem vowel; (c) before the aspect marker -ye when preceded by the causative suffix
-y- or -iis-; and (d) between the vowel of a verbal stem and another morpheme starting with a
vowel. The forms in (18) illustrate the four contexts of consonant insertion in Rwanda (Kimenyi
1979:47-51):

(18) Consonant insertion in Rwanda

a. /tu-aanga/ -> [tkwaanga] ‘we hate’

b. /iN-eémbe/ -> [inzeémbe] ‘10-razor’

c. /ku-kin-iis-ir-a/ -> [gukiniisiriza] ‘to play for with’
d. /Ra-aa-uumv-a/ -> [Raakutumva] ‘they would hear’
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In (18a), the velar voiceless stop [K] is inserted between the alveolar stop /t/ and the derived glide
[w] while in (18b) [z] is inserted between the class 10 prefix /iN-/ and the initial vowel of the stem.
In (18c) [z] is inserted between the aspect marker /-a/ and the applicative morpheme /-ir-/. In (18d)
[-k-I'is inserted between the stem vowel and conditional tense marker /-aa-/.

Metathesis is not a common process among Bantu languages but it occurs in Rwanda
(Kimenyi 1979) and Gusii (Bickmore 1998). Metathesis refers to the relocation of a segment from
its original position to another position within a phonological word. In Rwanda, this process occurs
in two different contexts. In one context, /y/ of the perfective marker /-ye/ shifts to the front of the
passive morpheme /-w-/ and then deletes but vowel /e/ of suffix /-ye/ is retained. The palatalization
of /s/ to [$] and the insertion of [k] and [z] confirm that /y/ undergoes metathesis in this context
prior to deletion. In the second case, /-r-/ of the applicative suffix /-ir-/ shifts to the position before
the fricative /z/ at the end of the verb stem (Kimenyi 1979:61-62):

(19) Metathesis in Rwanda

a. /Ra-ras-w-ye/ > [Baraskwe] ‘they just got shot’

b. /Ra-vug-w-ye/ > [Ravuzgwe] ‘they just got talked about’
c. /ku-sékoz-ir-a/ > [gusbdkoreza] ‘tocombfor’

d. /ku-Raz-ir-a/ > [kuRariza] ‘to ask for’

In languages such as Yao (Ngunga 2000) and Rwanda (Kimenyi 1979), consonant deletion
may occur in certain environments. In Rwanda, consonants that are subject to deletion include
glides /y, w/, liquid /r/, palatal nasal /p/, and half of the nasal geminate (/N/ deletion is discussed
in detail in chapter 4). In Rwanda, /y/ deletes in three environments: (a) when used as the causative
suffix and followed by the insertion of /-iz/, (b) before the labio-velar glide /w/, and (c) after palatal

consonants (Kimenyi 1979). The deletion of /w/ occurs after consonant insertion if the consonant
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that triggers insertion is bilabial (/p, b, m/). The liquid /r/ also deletes if it is part of the applicative
marker /-ir-/ and is preceded by a long vowel. Consonant deletion in Rwanda is exemplified in
(20) (Kimenyi 1979:56-57):
(20)  Consonant deletion in Rwanda

a. /ku-ri-a/ > Ikuryga/ -> [karga] ‘to eat’

b. /umu-dana/ > /lumwnaana/ > [umpaana]  ‘child’

c. /Ba-kin-ir-ye > [Rakiniye] ‘they played for’

d. /Ra-raar-ye/ -> [Raraaye] they are spending the night’
In (20a) [y] derived from /i/ deletes after the insertion of the palatal consonant [g]. We noted earlier
that in Rwanda a palatal consonant is inserted between a consonant and palatal glide. The palatal
glide [y] is then deleted after the insertion of the palatal consonant. In (20b), the derived labiovelar
glide [w] is dropped after the insertion of the velar nasal [g]. In (20c-d) /r/ deletion before /y/
occurs in polysyllabic stems. In monosyllabic stems, /r/ is retained but a vowel is inserted between

Ir/ and /y/ (e.g. /Ra-gu-ir-ye/ - [Ragwiiriye] ‘they just fell on”). In the next subsection, we provide

an overview of Bantu syllables.

2.2.3 Bantu syllables

The basic syllable structure reconstructed for PB is *(N)CV, but other syllable structures
posited include CVV, V and N. These structures imply that PB syllables were consistently open.
The majority of PB syllables consisted of a single consonant followed by a short or long vowel. In
some cases, the consonant would be preceded by a homorganic nasal. Syllables consisting of a
short vowel or syllabic nasal appeared mainly in prefixes. Some of the reconstructed roots in PB

had sequences of non-identical vowels which were treated as heterosyllabic. Syllabic nasals in PB
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involved the nasal prefixes of class 9/10, 1SG subject, and 1SG object. In PB, the nasal in
morpheme-internal NCs was not syllabic but conditioned lengthening on the preceding vowel.
Syllabic nasals also arose from the loss of the vowel in *mo- prefixes of noun classes 1, 3, and 18.
The typical syllable structure in PB roots was CVC on which morphological rules applied to create
open syllables. The data in (21) illustrate syllable structure in PB (Meeussen 1980):

(21)  Syllable structures in PB

a. CV *nda ‘9/10-flea’
b. CVC *pad- ‘scrape’

c. Cv.v.C *biad- ‘give birth’
d. CVC *gend- ‘walk’

In most modern Bantu languages, open syllables are frequent, with CV as the basic syllable
structure. However, crosslinguistic variations occur and new syllable structures have been added
in some languages through segment loss and loanword adaptation. In most cases, morphological
rules maintain the preferred open syllables in surface forms. We illustrate syllable structure in
modern Bantu languages with examples from Lungu where syllables are always open, e.g. NCV,
CGV, CV(V), V (Bickmore 2007). Nasal-obstruent (NC) and consonant + glide (CG) sequences
are the only consonant clusters in Lungu (Bickmore 2007:15-17):

(22)  Syllable structure in Lungu

a. V.CGV i.fwa ‘5-leaf’
b. V.CV.CV a.mu.ti ‘3-tree’
c. V.NCVV.NCV i.nkod.nde ‘9-banana’
d. V.NCV i.nda ‘9-stomach’

We will complete the overview of Bantu phonology with tones in the next subsection.
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2.2.4 Bantu tones

The majority of Bantu languages are tonal although there are significant crosslinguistic
variations in tonal patterns. Languages that are non-tonal include Swahili and Tumbuka. These
languages usually utilize ‘stress’ (or ‘accent’) to mark prominent syllables, and many of them place
prominence on the penultimate syllable. Prominence is signaled by vowel length or pitch
perturbation (Kisseberth 2003). Tonal languages distinguish two surface tones, that is, high (H)
and low (L), usually analyzed as H vs. toneless (&). The four main tonal processes involving Bantu
tones are the following: (a) down-step between Hs; (b) spreading (usually to the right); (c)
avoidance of contour tones; and (d) disfavoring successive Hs (Nurse & Philippson 2003). For
example, in Lungu, the High tone from the 1PL subject prefix /ta-/ can spread rightward through
the penultimate syllable of an underlyingly toneless verbal root, as in (21) (Bickmore 2007:148):

(21)  Tone spreading in Lungu

UR SR Meaning
a. [ta-ku-mu-ful-a/ [ta-ka-mu-fal-a] ‘we are washing him/her’
b. /ta-ku-mu-ful-il-a/ [ta-ka-mu-fal-il-a]  “we are washing for him/her’
c. [ta-ku-mu-lamuk-a/ [ti-ku-mu-lamuk-a]  ‘we are greeting him/her’
d. /ta-ku-mu-nyemul-a/ [ta-ka-mu-nyémul-a] ‘we are lifting him/her’
e. [ta-ku-mu-sukilil-a/ [ti-ku-mu-sukilil-a]  ‘we are accompanying him/her’
f. /ta-ku-mu-suel-il-a/ [ta-ka-mu-swéél-¢l-a] ‘we are brewing for him/her’

Tones in Bantu languages vary across lexical categories, for example, nominals vs. verbs.
Nominal tonology is simple, with disyllabic nominals having four possible tonal patterns HH, HL,
LH or LL. The noun class prefix is L and preprefix H while derivational suffixes display distinctive

tones. Since Bantu verbal morphology is complex, verbal tonology is equally complicated. In

47



many languages, verbal stems have lexical tone and grammatical morphemes carry tone. For
instance, 1% and 2" person object markers and singular person subject markers are L in many
languages. The rest of the object and subject markers are H. Some grammatical morphemes are
typically toneless (e.g. causative, stative, reciprocal, applicative, and reversive). In the Gusii nouns
in (22), the augment surfaces with H and class prefixes L while the underlying stem H spreads
rightward to the final syllable (Nash 2011:84):

(22)  Left-edge low tones in Gusii

UR SR Meaning
a. /béki/ [6-ke-baki] ‘hawk’
b. /bori/ [6-m-b6ri] ‘goat’
c. /bdko/ [5-kd-b3k3] ‘hand’
d. /séni/ [6-m0-sbni] ‘tailor’

The tone bearing unit (TBU) in Bantu languages is uncertain (Kisseberth 2003). In
languages without vowel length, it is impossible to distinguish between syllable and mora as TBU.
Yet, evidence is contradictory in languages with vowel length. In Matuumbi, the mora is the TBU
since certain generalizations are based on vowel count (mora), for example, assigning H to the
third vowel irrespective of syllable count (Odden 1995a). Moreover, rising and falling tones in
Matuumbi are restricted to bimoraic syllables. The contrast between rising and falling tone is never
represented underlyingly in Bantu. In Babole, the syllable is taken to be the TBU because Babole

does not have contrastive length (Leitch 2003). In this language, there are four basic tone patterns
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on disyllabic noun stems: HL, HH, LL, and LH.!! Babole nominal prefixes have L. In verbs, a

lexical tone (H or L) is always associated with the initial syllable of the root. The non-initial stem

syllables take a tone specification provided by the suffixal inflection tone melodies. According to

Leitch (2003), underlyingly, the non-initial syllables in the Babole verb stem can be analyzed as

toneless, except for the final vowel. Minimal tone pairs in Babole in disyllabic nouns are given in

(23):

(23)

a.

b.

Minimal tone pairs in Babole disyllabic noun stems

HL: e-longo ‘stable’

LH: e-longo ‘caterpillar’
LL:  mu-pgolo ‘tobacco’

HH:  mu-pngolod ‘watershortcut’

The tonal behavior of /N/ tends to vary across languages (Hyman 1992). The status of pre-

consonantal /N/ as a TBU is problematic. Nevertheless, Bickmore (2007) argues that in Lungu the

mora is the TBU and that /N/ sponsors a tone realized as shown in (24) (Bickmore 2007:455):

(24)

a.

b.

Moraic status of Lungu pre-consonantal /N/

/n-lim-é/ > [(Dn-di'm-é] ‘that I farm’
/n-ful-é/ > [(Dm-fi'l-é] ‘that I wash’
/n-luk-il-¢/ > [(()n-dul-il-é] ‘that I weave for’
/n-ku-ful-a/ > [()n-ku-fal-a] ‘I am washing’
/n-la-ful-a + H/ > [(i)n-da-ful-&] ‘T will wash’

11 Although Babole is not classified in Guthrie (1967/70), in Maho’s (2009) revision of Guthrie’s
(1948) classification of Bantu languages, Babole is classified as C101.
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In (24), the 1SG subject prefix /n/ sponsors a H tone which undergoes rightward spreading. Lungu
/N/ undergoes demorification when syllabified as part of the onset, but its mora is recovered
through the insertion of [i] before the nasal. In other words, initial [i] epenthesis in Lungu occurs
to recover the mora abandoned by /N/ (this issue will be expounded in chapter 3). The following

subsection presents an overview of Bantu morphology.

2.3  Characteristics of Bantu morphology

Bantu languages have an intricate agglutinative nominal and verbal morphology. Verbs
especially have an elaborate set of affixes in addition to preverbal agreement morphemes and other
inflections. Nouns may be non-derived or derived, with the latter having inflectional prefixes and
derivational suffixes. The next two subsections provide details about Bantu nominal and verbal

morphology.

2.3.1 Bantu nominal morphology

Nouns in PB were lexically specified for class and gender and morphologically marked by
a nominal prefix to reflect their specific classes (Meinhof 1932). However, proper nouns and
kinship terms occurred as single morphemes. In PB, grammatical number (singular/plural) was
encoded on nominal prefixes. The maximum number of noun classes in PB was twenty-four. The
first recorded numerical classification of Bantu nouns appeared in Bleek (1862). Significant
changes on this system were done by Meinhof (1899/1932, 1906) but retained Bleek’s numbering
system. The number of noun classes and the morphophonological shapes of noun prefixes may

vary across Bantu. There is no one single language with all the twenty-four noun classes of PB,
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but languages such as Ganda have as high as twenty-one.'> The Swahili noun classes in

illustrate the Bantu nominal system (PB prefixes are from Meinhof 1932):

(25)  Noun classes in Swabhili

Class Prefix
1 m-
2 wa-
3 m-
4 mi-
5 ji-

6 ma-
7 ki-
8 Vi-
9 N-
10 N-
11 u-
14 u-
15 ku-
16 pa-
17 ku-
18 mu-

Example
m-tu
wa-tu
m-ti
mi-ti
ji-no
me-no
Ki-chwa
vi-chwa
ny-umba
ny-umba
u-ta
u-zuri
ku-la
pa-zuri
Ku-zuri

m-zuri

Gloss

person

persons

tree

trees

tooth

teeth

head

heads

house

houses

bow

goodness

to eat, eating
good (specific)
good (indefinite)

good (inside)

PB prefixes
*mu-

*va

*mu-

*mi

*i-

*ma-

*Ki-

*vi-

*ni-

*1i-, *ni-
*lu-
*UU'

*Ku-

(25)

2A number of Bantu languages have an extra prefix known as the preprefix (or augment/initial
vowel) that precedes the noun prefix, e.g. o- in the Gusii noun 0-mo-nto ‘person’.
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These nouns consist of two morphemes, that is, the prefix and root (Swahili does not have
preprefixes). In Swahili, as in most Bantu languages, the class 9/10 prefix occurs as a nasal prefix
IN/ (this is one of the prefixes discussed in the subsequent chapters). In Bantu nominal systems,
the class 10 prefix /N/ serves as the plural marker for class 9 and 11.

Deverbal nouns constitute a special class of nouns in Bantu. These nouns are derived from
verbal stems, and in most languages, they include a suffix that marks the change from verb to
noun. In languages that have an augment, deverbal nouns consist of four morphemes, that is, the
augment, class prefix, root, and the nominalizing suffix. Consider the Gusii data in (26):

(26)  Deverbal nouns in Gusii

Verb Deverbal noun
a. ko-gook-a ‘to be happy’ 0-Mo-gook-o  ‘3-happiness’
b. yo-taar-a ‘to walk’ e-taar-o ‘9-walk’
C. ko-root-a ‘to dream’ e-n-doot-o ‘9-dream’
d. ko-iBR-a ‘to steal’ 0-Ro-iB-i ‘14-theft’

The remainder of this chapter provides an overview of Bantu verbal morphology.

2.3.2 Bantu verbal morphology

Bantu verbs have a complex morphology that is a direct result of the fact the verb
agglutinates numerous affixes that encode different grammatical and lexical information. The
number of affixes in a single Bantu verbal word may be as high as fourteen. In PB, the stem
constituent is generally accepted as having consisted of (a) an obligatory verb root or radical, (b)
optional extensions (either derivational suffixes or formal “expansions”), and (c) an obligatory

inflectional final vowel (FV), e.g. the /-a/ ending found in most verb forms. The morphemes that
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occur in the verbal word are ordered before and after the root or radical. Below is the verbal
template proposed by Meeussen (1967):

(27)  PB verbal template proposed by Meeussen (1967)

Verbal unit
/\
pre-stem /stK
base FV
radical extensions

In the template (27), the constituent that is less understandable is the pre-stem; it is not well
understood whether the pre-stem was a constituent, and whether it was part of the stem or occurred
as an independent entity. However, according to Meeussen (1967), the pre-stem consisted of the
following elements:

(28)  Structure of the pre-stem

Pre-initial + Subject + Negative + Tense + Formative + Object (followed by verb stem)

The verbal template (27) and the structure of the pre-stem (28) show that the verbal unit consists
of numerous constituents. Subject, negative, and object markers are some of the prefixes that occur
before the verbal stem. The stem is made up of the base and the final vowel. Bantu languages have
many extension suffixes some of which increase the valency of the verb. These include causative,
stative, reciprocal, reversive, applicative and passive suffixes. We will illustrate some of the
constituents of the Bantu verbal unit. Most verbal roots in Bantu end in a consonant, as in Yao (28)

(Ngunga 2000):
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(29)  Verbal roots in Yao

a. /-di-/ [-dy-] ‘cat’
b. /-aas-/ [-aas-] ‘lose’
c. [-vak-/ [-vak-] ‘build’

When suffixes are added onto the verbal root, the verbal stem formed may be simplex, derivational,
inflectional, reduplicated, or macro stem. A simplex stem consists of the root and the default final
vowel. The final vowel is the morpheme that occurs in the final position of a verb form, and in
most languages it occurs as /-a/ (however, some rules may alter it). The data in (30) contain simplex
verbal stems in Shona (Fortune 1955:159):

(30)  Simplex verbal stems in Shona

a. /-end-a/ ‘got’

b. /-om-a/ ‘become dry’
c. [-ibv-a/ ‘become ripe’
d. /-umb-a/ ‘mould’

The derivational stem is formed by adding derivational suffixes between the root and the
final vowel of the simplex stem. The derivational stem may also be formed by adding derivational
suffixes to stems of other lexical categories such as nouns, adjectives, and adverbs. In (31), Swahili
derivational verbal stems are in the right column (derivational suffixes are in bold):

(31) Derivational verbal stems in Swahili

a. [-pat-a/ ‘get’ -> [-pat-i-a/ ‘give to’

b. /-end-a/ ‘g0’ -> /-end-e-a/ ‘go to’

c. [-pit-a/ ‘pass’ -> [-piti-an-a/  ‘pass (a) each other’
d. /-fupi/ ‘short’ -> [-fupi-sh-a/  ‘shorten’
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The inflectional stem in Bantu consists of the root, or derivational stem, and inflectional suffixes.
The data in (32) demonstrate inflectional stems from Swahili:
(32) Inflectional stems in Swahili

a. /-lim-a/ ‘cultivate’ 2> [-lim-w-a/ ‘cultivated’

b. /-lim-a/ ‘cultivate’ 2> [-lim-i-w-a/  “‘cultivated for’
A reduplicated stem includes prefixes and a reduplicant (repeating element), and can be a whole
or part of a verb. The data in (33) consists of Swahili reduplicated stems:

(33) Reduplicated verbal stems in Swahili

a. /-ni-pig-e pig-e/ ‘hit me repeatedly’
b. /a-som-e som-e/ ‘s/he to read with breaks’
c. /chek-a chek-a/ ‘laugh repeatedly’

In Bantu verbal stems, nasal prefixes may occur as 1SG subject and object (some studies
show that nasal prefixes may also occur as the focus and negative marker (e.g. Cammenga 2002)).
In Jita, /N/ may occur as 1SG object, as shown in the infinitival verb stems in (34). The Jita
examples in (34) demonstrate the location of 1SG nasal prefix in the verbal unit (o = augment, -
ku- = infinitive marker, -a = final vowel (Downing 1996:23):

(34) Jita verbal stems with 1SG object /N/

a. /o-ku-N-sa:kur-a/ -> [0-ku:-n-sa:kur-a] ‘to grab away from me’
b. /o-ku-N-gan-ir-a/ > [0-ku:-p-gan-ir-a] ‘to tell me (a story)’

c. /lo-ku-N-cu:my-a/ -> [0-ku:-n-cu:my-a] ‘to make me jump’

d. /o-ku-N-taja/ -> [0-ku:-n-taj-a] ‘to step on me’

More details about the behavior of /N/ in nominal and verbal stems will be seen in the subsequent

chapters where /N/ is the subject of study. The next subsections sums up this chapter.
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24 Summary

This chapter presented the basic phonological and morphological properties of Bantu
languages. Bantu languages have simple vowel inventories, mostly five-to-seven vowels. Some
languages have contrastive vowel length. The vowels are subject to a number of processes
including lengthening, shortening, deletion/assimilation, coalescence, ATR harmony, and height
harmony. A number of the languages have simple consonant inventories, but some have complex
consonant systems. The common consonantal processes include palatalization, palatal harmony,
dissimilation, spirantization, insertion, deletion, and metathesis. Most languages are tonal and
syllables are generally open. The common processes involving tones are down-step in Hs, right
spreading, and avoidance of contour tones and successive Hs. The morphology of nominals in
Bantu is simple. Nouns are classified into classes that are marked by prefixes. Nasal prefixes occur
as markers of class 3, 18, and 9/10. Verbal stems are complex, with the root agglutinating a series
of affixes that mark negation, tense, aspect, mood, subject, object, stative, causative, passive,
reversive, and reciprocal. In addition, Bantu verbs have a default final vowel /-a/. In verbal stems,

/N/ marks 1SG subject and 1SG object.
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CHAPTER 3
3. BANTU /N/ IN PRENASAL AND NONLOCAL ALTERNATIONS

3.1 Introduction

This chapter examines the segmental processes that occur in the vowel preceding /N/ and
the behavior of /N/ in three nonlocal segmental processes. The chapter has two main goals. The
first is to describe and explain the asymmetry observed in the vowel realized before /N/. The
second goal is to describe and account for the behavior of /N/ in three nonlocal segmental
processes, namely nasal-consonant harmony (NCH), Dahl’s Law (DL), and Meinhof’s Law (ML).
Before we examine the behavior of /N/ in these contexts, we will first distinguish the syllabic nasal
prefix /m/ from /N/. This chapter is organized as follows. In §3.1, we present the properties of the
syllabic nasal prefix /m/. Prenasal alternations are presented in 83.2, that is, vowel epenthesis
(83.2.1), vowel lengthening (83.2.2), and initial vowel shortening (83.2.3). The analysis of
prenasal processes is given in 83.2.4. In 83.3, weexamine the behavior of /N/ in nasal-consonant
harmony (NCH) (§3.3.1), Dahl’s Law (DL) (§3.3.2), analysis of DL (§3.3.3), Meinhof>s Law (ML)

(83.3.4), and summary (83.4)

3.2 The Bantu syllabic nasal /m/

There are two kinds of nasal prefixes in Bantu languages, that is, bilabial and syllabic /m/
and /N/ (e.g. Odden 1986; Hyman & Ngunga 1997; Ngunga 2000). These nasal prefixes may be
traced back to Proto-Bantu syllables *mu- and *ni-, respectively (Meinhof 1932). Nonetheless, a
number of present-day Bantu languages have retained the syllables *mu- and *ni-. Although this

study is about /N/, we will present some basic facts about /m/ to distinguish it from /N/.
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The Bantu bilabial nasal prefix /m/ occurs regularly as the marker for noun classes 1, 3,
and 18; 2PL subject, and 3SG object. There are however some crosslinguistic variations in the
distribution, shape, and influence of /m/ on adjacent segments. For instance, in Swahili, Proto-
Bantu (PB) *mu has two allomorphs /m/ and /mu/. The former tends to occur before consonants
while the latter occurs before vowels. When followed by a non-identical vowel, the /u/ of /mu/
may become a glide [w]. In Gusii, PB *mu is realized as /mo/. The data in (1) show the distribution
and realization of *mu in Swahili and Gusii (Gusii nouns contain the augment /o/):

1) Realization of PB *mu in Swahili and Gusii

Swahili /m/ Gusii /mo/
a. /m-tu/ -> [mtu] /-0-mo-nto/ - [omo:nto] ‘1-person’
b. /m-kate/ -> [mkate] /o-mo-gaati/ > [omogaati] ‘3-bread’
c. /m-baya/ -> [mbaya] /o-mo-Pe/ - [omope] ‘1/3-bad’
d. /m-lal-¢/ -> [mlale] /mo-raar-e/ > [moraare] ‘you pl.sleep’
e. /m-fuat-¢/ -> [mfuate] /mo-Buati-e/ > [mofwa:ti] ‘follow him’
f. /mu-on-¢/ -> [mwone] ‘see him’ /mo-oni-e/ > [mo:ni] ‘sell him’

The examples indicate that Swahili retained *mu before vowels (1f) while /m/ of noun class 1 and
3 occurs before different consonants, for example, voiceless stops (1a-b), voiced stops (1c), liquids
(1d), and voiced fricatives (1e).

The behavior of /m/ varies across languages. In Swahili, /m/does not undergo any change
nor does it trigger alternations in stem-initial segments. However, in Yao, /m/undergoes nasal
place assimilation, causes postnasal hardening in approximants /w, v/, and postnasal nasalization

in liquid /I/ and glide /y/ (Hyman & Ngunga 1997; Ngunga 2000). Yet, Yao /m/ has no effect on
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voiceless and voiced stops as well as nasals. The examples in (2) illustrate the behavior of Yao /m/
of 3SG (2a) and 2SG (2b-e) (Adapted from Ngunga 2000:73):13

2 Alternations caused by /m/ in Yao

a. /tu-m-vak-i-il-le/ > [tu-m-baciil-e] ‘we built for him’
b. /tu-m-pat-il-e/ > [tu-m-pat-il-e] ‘we got you/him/her’
c. [tu-m-jiim-il-e/ > [tu-p-jiim-il-e] ‘we did not give you’
d. /tu-m-nik-ile/ -> [tu-n-nic-il-e] ‘we dyed for you’
e. /tu-m-yi-il-k-e/ -> [tu-n-piic-e] ‘we reached you’

In (2), /m/ causes the stem-initial voiced bilabial fricative /v/ to undergo hardening and surface as
[b] (2a) while/p/ (2b), /j/ (2c), and /n/ (2d) are not affected by /m/. However, /y/ undergoes
nasalization after /m/ to become a palatal nasal [n].

In Matuumbi, /m/assimilates the place of articulation of the stem-initial segment and
triggers postnasal nasalization and hardening. Matuumbi /m/ also conditions lengthening in the
preceding vowel. The data in (3) demonstrate the behavior of Matuumbi /m/ of class 18 (3a), 3SG
(3b, 3d), and 2SG (3c) (Odden 1996:79-84):

3) Alternations caused by /m/ in Matuumbi

a. /m-liitébo/ -> [nniitébo] ‘in the hole’

b. /ku-m-télekya/ > [kuyntélekyal] ‘to cook for him’
c. /m-teleké/ > [nteleké] ‘you should cook’
d. /m-némuli/ -> [nnémuli] ‘dancer’

13In Ngunga (2000) Yao /m/ is represented as /mu/ underlyingly, but the vowelis not realized.
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In (3) Matumbi, /m/ assimilates the place of articulation of the stem initial segment (3a-d). In (3a),
stem-initial /lI/ undergoes nasalization to become [n]. In (3b-c), /m/ has no effect on /t/ but it
conditions lengthening in the preceding vowel /u/ (3b) (for more facts about /m/ see Odden 1986;
Ngunga 2000). In some languages /m/ and /N/ differ in the way they interact with adjacent
segments; in others they may have common properties. In (3), we saw the behavior of /m/ in
Matuumbi. Now consider the distribution and behavior of Matuumbi /N/ (Odden 1996:88-97):

4) The distribution and effect of Matuumbi /N/

a. /N-béau/ > [mbéu] “10-rib’

b. /N-limi/ > [ndimi] “10-tibgue

c. /N-paléai/ > [mbalaai] ‘10-bald head’

d. /N-yokd/ > [njoka] ‘10-stomach warm’
e. /N-mana/ -> [mana] ‘I know’

In (4), /N/ occurs as the prefix for class 9/10, 1SG subject, and 1SG object, and undergoes two
changes, that is, place assimilation (4a-d) and deletion before stem initial nasals (4€). Besides, /N/
causes postnasal voicing (4d), delateralization (4c), and postnasal hardening (4d) of /y/ to [j]. In
Matumbi, both /m/ and /N/ undergo nasal place assimilation and cause postnasal hardening.
However, /m/ causes prenasal vowel lengthening and nasalization while /N/ does not. On the other
hand, /N/ causes postnasal voicing and deletes before nasals while /m/ does not. Having
distinguished between the two nasal prefixes in Bantu, we now focus our attention to /N/. In the

next subsection, we explore the effect of /N/ on the preceding vowel.
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3.3 Prenasal alternations in Bantu

In a number of languages, the realization of /N/ is associated with three vocalic processes,
namely vowel epenthesis, vowel lengthening, and initial vowel shortening. The occurrence of these
processes tends to vary across contexts and languages. In the following four subsections, we

examine these vocalic processes that occur before /N/.

3.3.1 Vowel epenthesis before Bantu /N/

In a number of languages, the realization of /N/ is accompanied by an epenthetic vowel
word initially. Some of the languages in which this process is attested include Rwanda (Kimenyi
1979), Kuria (Cammenga 2004), Lungu (Bickmore 2007), and Gusii (Nash 2011). In these
languages, the vowel inserted before /N/ is the high front vowel /i/. In these languages, when /N/
occurs word-medially the preceding short vowel undergoes lengthening. This situation suggests
that vowel lengthening and vowel epenthesis before /N/ are related processes. In some of these
languages, for example, Gusii and Lungu, the insertion of [i] before /N/ is optional such that when
the epenthetic vowel is not realized, /N/ surfaces syllabic if followed by a consonant. VVowel
epenthesis before /N/ in Gusii is illustrated (5) with /N/ of 1SG subject (Adapted from Nash 2011):

(5) VVowel epenthesis before /N/ in Gusii

a. /N-kéan-e/ > [(()n-kéan-€] ‘I refuse’

b. /N-rém-e/ > [(()n-dom-4] ‘I bite’

c. /N-ta-a-kéan-a/ -> [(Dn-ta-4-kaan-a] ‘I do not refuse’

d. /N-na-akdn-ir-e/ -> [()na-a-kan-ir-e] ‘I have touched (just now)’
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Prenasal vowel epenthesis in Lungu is exemplified in (7) where initial /N/ of 1SG subject

is assigned a high tone, but the tone is reassigned the optional epenthetic vowel [i] in surface forms

(Bickmore 2007:173):

(6)

VVowel epenthesis before /N/ in Lungu

/n-Ku-ziik-a/ > [(i)n-ka-ziik-a] ‘I am burying’
/n-ku-ful-a/ > [()n-ka-ful-3] ‘I am washing’
/n-ku-mu-ful-il-a/ > [()n-ka-ma-fal-il-a] ‘I am washing for him/her’

Prenasal vowel epenthesis before /N/ is not observed in some languages such as

Konde/Nyakyusa, Swabhili, and Kongo (Meinhof 1932). In these languages, word-initial /N/ is

realized without a preceding epenthetic vowel. The examples in (7) illustrate the non-occurrence

of vowel epenthesis before /N/ of 1SG subject in Konde (Meinhof 1932:136):

(7)

e.

f.

Non-occurrence of vowel epenthesis before /N/ in Konde

IN-t"um-il-e/ > [ndumile] ‘I have sent’
IN-kMam-il-e/ > [ngamile] ‘I have milked’
IN-phon-il-e/ > [mbonile] ‘T have recovered’
IN-yw-il-e/ -> [ngwile] ‘I have fallen’
/N-lond-il-e/ > [ndondile] ‘I have sought’
/N-von-il-e/ -> [mbwenile] ‘I have seen’

In (7),/N/ surfaces without a preceding epenthetic vowel but causes voicing in stem initial voiceless

aspirated stops /t", k", p"/, changing them to [d, g, b]. Besides, Konde /N/ conditions postnasal

hardening of approximants /I, v/, changing them to voiced stops [d, b].
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Kongo is another language where vowel epenthesis before /N/ is not attested. The Kongo

data in (8) illustrate this fact (Meinhof 1932:159). In (8), /N/ of 1SG subject is realized before

voiceless stops and conditions hardening of the liquid /I/ to a stop [d] (8d) and /v/ to [p] (8c):

(8)

a.

b.

Lack of vowel epenthesis before /N/ in Kongo

/N-kemi/

/N-tumini/

/N-veni/

. IN-lendi/

9

9

9

>

[pkemi]

[ntumini]

[mpeni]

[ndendi]

‘I have squeezed’
‘I have sent’
‘I have given’

‘T have followed’

In Babole, prenasal vowel epenthesis involves oral and nasalized vowels. When /N/ is

dropped before voiceless obstruents, the epenthetic vowel is nasalized. However, when /N/ is

retained before voiced obstruents, the epenthetic vowel is oral. Apparently, the epenthetic vowel

is nasalized to preserve the nasality of /N/ that undergoes effacement. The need to preserve nasality

does not arise when /N/ is present; so the epenthetic vowel is oral (Leitch 2003:397):

9)

Initial vowel epenthesis before /N/ in Babole

IN-bésé/
IN-dénga/
/Ngondo/
IN-pako/
IN-tehi/
IN-tsetsi/
IN-Keti/

IN-saelo/

>

2 2 2N 2N 2 2 2

[i."bé.sé]
[i."dé."ga]
[i.°go."do]
[1.pa.ko]
[1.te.hi]
[1.tse.tsi]
[1.ke.ti]

[i.548.10]
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‘turtle (species)’

‘unmarried person’
‘chimpanzee’

‘stubbornness’

‘saliva’

‘the ripping apart of something’

‘anger’

‘downstream’



The question that arises from the variations noted in vowel epenthesis before /N/ concerns the
cause of the (non)-occurrence of prenasal vowel epenthesis in Bantu. This question will be
addressed in 83.2.4. Vowel lengthening before /N/ is also characterized by crosslinguistic

variations, as we will see in the following subsection.

3.3.2  Vowel lengthening before Bantu /N/

The other notable prenasal alternation associated with /N/ is vowel lengthening. This
alternation is noted in a number of languages such as Rwanda (Kimenyi 1979), Matuumbi (Odden
1996), Jita (Downing 1996), Yao (Ngunga 2000), Kuria (Cammenga 2004), Gusii (Cammenga
2002; Nash 2011), and Lungu (Bickmore 2007).Yet, vowel lengthening before /N/ is not allowed
in some languages including Swahili, Kongo, and Konde, (Meinhof 1932). Vowel lengthening
before /N/ may arise when /N/ occurs before vowels, nasals, or oral consonants. Consider the Kuria
examples of vowel lengthening before /N/ of 1SG object (10a-c) and class 10a (10d) (Cammenga
2004:114-115):1

(10)  Vowel lengthening before /N/ in Kuria

a. [lo-N-ok-er-i/ > [uunokiiyi] ‘you have lit for me (today)’

b. /o-N-ep-er-er-e/ > [uupeferé] ‘you have forgotten me (today)’
c. lo-N-ay-er-er-e/ > [uupayeéye] ‘you have weeded for me’

d. /eN-aNy-o/ > [iipaango] ‘9a-quick’

14 The word-initial short vowels in Kuria that are subject to prenasal lengthening also undergo
raising, e.g. /e/ - [i] and /o/ - [u].
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In (10), the stem-initial short vowels /o, e/ surface as long vowels before /N/. Kuria /N/ is realized
as a palatal nasal [n] before stem-initial vowels (the behavior of /N/ before vowels is discussed in
detail in chapter 4).

VVowel lengthening before /N/ is also noted when /N/ occurs before another nasal as well
as an oral consonant, as in Jita (11). In (11), prenasal vowel lengthening arises when /N/ is put
before an obstruent (11a-b) and before a nasal (11c-d). In (11), /N/ occurs as the 1SG object prefix
(Downing 1996:114):

(11)  Vowel lengthening before /N/ in Jita

a. /o-ku-N-té:ker-a/ > [oku:ntu:keéra] ‘to cook for me’
b. /o-ku-N-jing-a/ -> [oku:nji:nga] ‘to surround me’
c. /lo-ku-N-mir-a/ > [oku:mira] ‘to swallow me’
d. /o-ku-N-nénesy-a/ > [oku:nénesya] ‘to make me fat’

Note that when /N/ occurs before a nasal (11c-d), only one nasal is realized implying that geminate
nasals are disallowed in Jita.

In some languages, for example, Rwanda, vowel lengthening before /N/ may occur in all
the three different contexts, that is, when /N/ is prefixed before a vowel, nasal, and obstruent. The
Rwanda data in (12) demonstrate this fact with /N/ of 1SG object (Kimenyi 1979:18-19). Note that
Rwanda /N/ undergoes effacement in nasal-initial stems (12c-d):

(12)  Prenasal vowel lengthening in Rwanda

a. /ku-N-gaya/ -> [ku:ngaya] ‘to despise me’
b. /mu-N-Rona/ -> [mu:mbona] ‘you see me’
c. /ku-N-men-a/ -> [ku:mena] ‘to know me’
d. /Ra-N-nanir-a/ -> [Ra:nanira] ‘they tire me’
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e. /Ba-N-aaka/ 2> [Ra:paka] ‘they ask me’
f. /ku-N-iiRa/ -> [kO:niRa] ‘to robe me, to steal me’

VVowel lengthening before /N/ is disallowed in some languages, for example, Zulu, Swabhili,
Kongo, and Konde. The Zulu forms in (13) show that class 10 /N/ surfaces without causing
lengthening in the preceding vowel /i/. Note that Zulu /N/ causes stem-initial aspirated stops to
become ejectives postnasally (Meinhof 1932:88):

(13) Non-occurrence of vowel lengthening before /N/ in Zulu

a. lizi-N-k"ezo/ > [izink’ezo] “10-spoon’
b. /izi-N-k"amba/ > [izigk’amba] “10-vessel’
c. /izi-N-t"ango/ > [izint’ango] “10-fence’
d. /izi-N-p"ondo/ -> [izimp’ondo] ‘10-horn’
e. /izi-N-p"asa/ > [izimpa’asa] “10-roof’

The inability of /N/ to trigger prenasal vowel lengthening is also observed in Kongo, as seen in
(14) where the short vowels preceding /N/ surface unchanged. Kongo 1SG object /N/ causes
hardening that turns /I/ to [d] and /v/ to [p] but does not affect voiceless stops /t, k/ (Meinhof
1932:159):

(14)  Non-occurrence of vowel lengthening before /N/ in Kongo

a. /ba-N-land-a/ > [bandanda] ‘they followed me’
b. /ba-N-tum-il-e/ > [bantumini] ‘they have sent me’
c. /ba-N-ven-i/ -> [bampeni] ‘they have given me’
d. /ba-N-keng-i/ -> [bankengi] ‘they have bound me’

The data on vowel epenthesis and lengthening before /N/ reveal that the languages that allow one

also allow the other. On the other hand, languages that do not allow vowel epenthesis also do not
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allow vowel lengthening before /N/. The asymmetry involving the two prenasal alternations will
be analyzed in §3.3.3. The other aspect of vowel lengthening before /N/ that needs to be addressed
is the fact that this process appears to be blocked word-initially in some languages. In the next

subsection, we discuss initial prenasal vowel shortening in Bantu.

3.3.3 Initial vowel shortening before Bantu /N/

In some of the languages that allow vowel lengthening before /N/, this process is not
observed word-initially. This situation may be attributed to a rule known as Initial Vowel
Shortening (1VS) (e.g. Hyman 2003). IVS overrides prenasal vowel lengthening since it appears
to shorten long vowels appearing before /N/ in languages that allow vowel lengthening before /N/.
VVowel shortening in Bantu is also active word-finally (Ngunga 2000; Hyman 2003; Bickmore
2007;and Nash 2011). Vowel shortening in the two locations suggests a preference for short
vowels at word edges. Still, some languages do allow vowel lengthening before /N/ word-initially.
The effect of IVS is that it creates an asymmetry of vowel length before /N/ in languages that allow
prenasal vowel lengthening. This asymmetry needs to be demonstrated and explained.

The shortening of initial vowels before /N/ is observed in a number of languages, among
them Rwanda (Kimenyi 1979), Gusii (Nash 2011), and Lungu (Bickmore 2007). Rwanda allows
vowel lengthening before /N/ word-medially (15), but this lengthening is blocked word-initially
(16). The data in (15) and (16) show the variation of prenasal vowel length in Rwanda. In (15), /N/
of 1SG conditions lengthening in the preceding vowel but this alternation is blocked word-initially

in (16) (Kimenyi 1979:25-26):
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(15) Word medial vowel lengthening before /N/ in Rwanda

a. /ku-N-gaya/ ->
b. /mu-N-Rona/ >
c. /ku-N-mep-a/ >
d. /Ra-N-aka/ >
e. /ku-N-iRa/ >

[kuupgaya] ‘to despise me’
[muumbona] ‘you see me’

[kuumena] ‘to know me’

[Raapaka] ‘they ask me’

[kulnilia] ‘to robe me, to steal me’

In (15), Rwanda short vowels preceding /N/ undergo lengthening but this process does not arise

word-initially, as the data in (16) demonstrate (Kimenyi 1979:25):

(16) Initial vowel shortening before /N/ in Rwanda

a. /iN-da/ >
b. /iN-zu/ ->
c. /u-N-gur-ir-a/ ->
d. /a-N-Ron-a/ ->

[inda] ‘O-pregnancy, stomach’
[inzu] ‘O-house’

[upgurira] ‘you buy for me’
[ambona] ‘he sees me’

In (16), vowels /i, u, a/ that precede /N/ are expected to undergo lengthening, but instead they

surface as short vowels. The intra-linguistic variation of vowel lengthening before /N/ may be

attributed to IVS that shortens initial vowels. We will not have anything to add about this

alternation beyond this point. In the next subsection we analyze vowel epenthesis and vowel

lengthening before /N/.
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3.3.4 Moraic analysis of CL and prenasal vowel epenthesis

Two basic questions arise from the data on vowel epenthesis and vowel lengthening before
IN/: (a) what determines crosslinguistic variations of prenasal vowel epenthesis and vowel
lengthening? (b) How can the variations be accounted for? The proposal we put forward is that the
two processes arise from CL in languages with contrastive vowel length. In other words, these
processes do not occur in languages without contrastive vowel length. The two processes can be
accounted for adequately within moraic theory (e.g. Hayes 1989). There are two principles of
moraic theory that are particularly relevant to our proposal, namely the Mora Conservation
Hypothesis and Hayes’ (1989) proposal that the prosodic frame that governs CL is partly language-
specific. We interpret Hayes’ (1989) proposal to imply that CL is possible in languages with
contrastive vowel length but not languages without contrastive vowel length. The Mora
Conservation Hypothesis holds that CL occurs when a moraic segment is deleted and its mora is
stranded but is filled by spreading from the preceding vowel.

The data presented in the previous subsections showed that prenasal vowel epenthesis and
vowel lengthening occur only in languages with contrastive vowel length. A number of previous
accounts analyzed /N/ as a moraic nasal in languages with contrastive vowel length, for instance,
Ganda (Clements 1986), Yao (Hyman and Ngunga 1997; Ngunga 2000), Gusii (Nash 2011), and
Lungu (Bickmore 2007). Thus, prenasal vowel epenthesis and lengthening occur in languages
where /N/ is treated as moraic. In other words, /N/ is treated as moraic in languages with contrastive
vowel length. The data in (17) illustrate contrastive vowel length in Lungu, a language in which
IN/ is treated as moraic and allows vowel epenthesis and lengthening before /N/ (Bickmore

2007:42):
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(17) Contrastive vowel lengthening in Lungu

a. [0-k0-zik-a8]  ‘to be deep’ VS. [0-kG-ziik-a] ‘to burry’
b. [0-kU-pél-a] ‘to shave’ VS. [0-ka-péél-a] ‘to swing’
c. [u-ka-lay-a] ‘to say goodbye VS. [U-ki-14ay-a] “to set off early’

There is no analysis that we know of that shows that /N/ is moraic in languages that do not have
contrastive vowel length such as Swahili, Kongo, Zulu, and Konde. Moreover, these languages do
not allow prenasal vowel epenthesis and lengthening. The logical conclusion is that the two
processes correlate with contrastive vowel length. The moraicity of /N/ can also be said to correlate
with contrastive vowel length. These facts from Bantu demonstrate Hayes (1989) proposal that the
prosodic frame that governs CL is partly language-specific. In this case, vowel lengthening before
/IN/ is best analyzed as CL, and happens in languages with contrastive vowel length. In these
languages, /N/ behaves moraic, and has been treated as so in some languages.

There is additional evidence in Bantu that CL and prenasal vowel epenthesis correlate with
contrastive vowel length. Hayes (1989) treats vowel lengthening due to glide formation as an
instance of CL. In Bantu, CL due to glide formation tends to occur only in languages with
contrastive vowel length. In Bantu, postglide CL is unattested in languages that do not have
contrastive vowel length. These facts support Hayes’ (1989) proposal on CL. Postglide CL results
from the mora abandoned by the vowel that becomes a glide. This process is observed in languages
with contrastive vowel length such as Lungu, Ganda, Kuria, Rwanda, Bemba, and Gusii. The
Lungu data below show the parallelism in prenasal CL (18) and postglide CL (19) (Bickmore

2007):
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(18)  Prenasal CL in Lungu

a. /0-k(0-N-manyé/ > [0-kau-méanya] ‘to know me’
b. /4-ku-N-ful-a/ > [UkaG-m-fa-a] ‘to wash for me’
c. la-ka-N-baazo/ > [&k&a-m-baéazo] ‘small carving axe’

(19) Postglide CL in Lungu

a. /ta-ku-vi-um-a/ > [td-k(-'vy-Gadm-a]  ‘we are putting them (C8)’
b. /tu-ku-ela/ > [takweéela] ‘we are winnowing’
c. /td-ku-ak-i-a/ > [tikwaash-4] ‘we are lighting’

In (18), the short vowels /u, a/ that occur before /N/ surface as long vowels [u:, a:] whether /N/ is
realized (18b-c) or deleted (18a). In (19), when the high vowels /i/ (19a) and /u/ (19b-c) surface as
glides [y, w] when followed by dissimilar vowels, the postglide vowels /u, e, a/ undergo
lengthening to surface as [u:] (19a), [e:] (19b), and [a:] (19c¢).

On the other hand, languages without contrastive vowel length allow neither postglide CL
nor prenasal CL. Languages in this group include Kongo and Swahili. The Kongo data in (20) and
(21) demonstrate the non-occurrence of prenasal CL (19) and postglide CL (20):

(20)  Non-occurrence of prenasal CL in Kongo (Meinhof 1932:159)

a. /ba-N-kengi/ > [bankengi] ‘they have bound me’
b. /ba-N-tumini/ > [bantumini] ‘they have sent me’
c. /ba-N-landa/ > [bandanda] ‘they followed me’

(21)  Non-occurrence of postglide CL in Kongo (Meinhof 1932:164)

a. /ki-ata/ -> [kyata] ‘chap, crack under the foot’
b. /di-ambu/ > [dyambu] ‘word’
c. /ku-ata/ -> [kwata] ‘seize’
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d. /lo-kua/ 2> [lokwa] ‘to be witched’
In (20), the vowel /a/ preceding /N/ fails to undergo lengthening similar to the vowel /a/ that
follows the derived glides[y, w] in (21). The non-occurrence of CL in Kongo correlates with the
lack of contrastive vowel length is this language and others in this group.

Table 3.1 below summarizes results showing the correlation between contrastive vowel
length and CL in a sample of twelve Bantu languages. The results show that the four languages
that do not have contrastive vowel length lack prenasal and postglide CL. These languages include
Kongo, Konde, Shona, and Swahili. The rest of the languages in the sample have contrastive vowel
length and allow both prenasal and postglide CL. The languages in this group include Bemba,
Gusii, Jita, Lungu, Kuria, Nyamwezi, Rwanda, and Yao. In the table, “yes” indicates that the
phenomenon in question is attested while “no” denotes that it is unattested. Note that the languages
that allow CL also allow prenasal vowel epenthesis.

Table 5: Correlation between contrastive vowel length and CL

Language | Contrastive vowel length | Prenasal CL Postglide CL
Bemba yes yes yes
Gusii yes yes yes
Jita yes yes yes
Kongo no no no
Konde no no no
Kuria yes yes yes
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Table 5 (cont’d)

Lungu yes yes yes
Nyamwezi yes yes yes
Rwanda yes yes yes
Shona no no no
Swahili no no no
Yao yes yes yes

In the moraic framework we adopt in this study, /N/ is assigned a mora underlyingly in
languages with contrastive vowel length (e.g. Bickmore 2007; Hyman & Ngunga 1997; Ngunga
2000; Nash 2011). Thus, /N/ and short lexical vowels are assigned a mora each underlyingly. When
IN/ is deleted or syllabified as part of the onset of the following syllable, vowel epenthesis occurs
to preserve the mora vacated by /N/. Prenasal CL also has a similar motivation. In CL, the mora
abandoned by /N/ is disassociated and attached to the vowel of the preceding syllable. The

diagrams in (22a-b) represent the derivation of vowel epenthesis (22a) and CL (22b) before /N/ in

Gusii and Lungu, respectively:
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(22) a. Moraic account of vowel epenthesis before /N/ in Gusii

N-B-¢ ‘I be’ UR
v r Mora assignment
I|\I-B-s
(&)
p/\ Demorification & Syllabification
mb ¢
c o© Vowel epenthesis & SR
+ = [()mbe]
i m

In (22a), /N/ and the short nucleus vowel /e/ are assigned a mora each underlyingly. However, /N/
undergoes demorification when it is syllabified as part of the onset of the next syllable /be/. As a
result, the mora assigned to /N/ is set afloat (in bold). Vowel epenthesis occurs to preservethe
stranded mora. In (22b), CL arises when the mora vacated by deleted /N/ is linked to the preceding

vowel in the Lungu example /u-ku-many-a/ ‘to know me’ (Bickmore 2007:51):
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(22) b. Moraic account of CL before /N/ in Lungu
u-ku-N-many-a UR
[V TRl Mora assignment

Tt
L]

u-ku-N-many-a

c © c c Demorification & Syllabification
l:l r n fi 1
u-k u- m any- L
c c CL&SR
2 fT /T = [ukuumanya]

m a ny-a
In (22b), Lungu assigns a mora underlyingly to /N/ and each short lexical vowel. When /N/
undergoes deletion before the nasal /m/, its mora is set afloat. The stranded mora is attached to the
vowel /u/ of the preceding syllable, thus making it a bimoraic or long syllable [ku:].

The non-occurrence of vowel epenthesis and vowel lengthening before /N/ in some
languages is a direct consequence of the non-moraic status of /N/ in such languages. The non-
moraic status of /N/ in these languages is based on the fact that these languages lack contrastive
vowel length in their prosodic frame. In Kongo /N-kemi/ ‘I have squeezed’ (23a), vowel epenthesis
does not arise before /N/ because this nasal / has no mora to set afloat after demorification.
Similarly, in Kongo /ba-N-landa/ ‘they followed me’ (23b), CL does not arise before /N/ for the

same reason vowel epenthesis does not arisez:
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(23) a. Non-occurrence of vowel epenthesis before /N/ in Kongo

N-kemi ‘I have squeezed”  UR

i.l Mora assignment
N- kemi
o o Syllabification & SR
/ i u = [gkemi]
nk e| m l

In (23a), Kongo does not assign a mora to /N/ underlyingly; only underlying short vowels are
assigned moras in this language. So, when /N/ is syllabified as part of the onset of the following
syllable, it has no mora to set free to attract prenasal vowel epenthesis. A similar situation obtains
in (23b) where medial /N/ fails to trigger CL in the vowel of the preceding syllable:

(23) b. Non-occurrence of CL before /N/ in Kongo

ba-N-landa ‘they followed me’ UR
v Mora assignment
ba|1-N-Iand a
Syllabification & SR
f / = [bandanda]
a nd a| nd

The representations in (21-23) attribute the variation of vowel epenthesis and lengthening before
/N/ to language-specific phonology. It has been shown that the two processes occur in languages

where vowel length is contrastive and /N/ is treated as a moraic segment. On the other hand, these
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processes are not attested in languages without contrastive vowel length and thus /N/ must be non-
moraic. More asymmetries of /N/ are noted in its behavior in nonlocal processes. In the next
section, we examine the behavior of /N/ in three nonlocal processes, namely nasal consonant

harmony (NCH), Dahl’s Law (DL), and Meinhof’s Law (ML).

3.4 Bantu /N/ in nonlocal alternations

The behavior of /N/ in nonlocal processes reveals some of its morphophonological
properties. The relevant nonlocal processes are nasal consonant harmony (NCH), Dahl’s Law
(DL), and Meinhof’s Law (ML). The examination of /N/ in these contexts is presented as follows:
nasal consonant harmony (3.3.1), Dahl’s Law (3.3.2), analysis of /N/ in DL (§3.3.3), and

Meinhof’s Law (ML) (3.4.3).

3.4.1 Bantu/N/ in nasal consonant harmony

Nasal consonant harmony (NCH) occurs when a nasal in the stem (i.e. root and suffixes)
triggers nasalization in certain voiced consonants in the suffix (Kidima 1991; Ao 1991; Marten et
el. 2000). NCH affects liquids /I, r/ and the voiced alveolar stop /d/ and conditions each of these
consonants to surface as [n]. In Herero, NCH causes nasalization of suffixal /r/ of the perfective
suffix /-ire/ to [n] (due to vowel harmony /-ire/ is realized either as /ine/ or /ene/). Consider the
Herero examples in (24) (Marten et al. 2000, adapted from Kula 2002:65):

(24) Herero NCH triggered by prevocalic stem nasals

a. /N-ba-mun-ire/ > [mbamun-ine] ‘I had seen’
b. /N-ba-man-ire/ > [mbaman-ene] ‘I had finished’
c. /N-ba-pem-ire/ > [mbapem-ene] ‘I had blown my nose’
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In (24), suffixal /r/ becomes [n] due to nasalization triggered by the root nasals /n, m/. The data
(24) portray NCH as progressive assimilation given that the trigger nasal precedes the target.
Intervening non-target segments, that is, vowels, voiceless consonants, and NCs remain neutral or
transparent to NCH. Besides, lexical and affixal preconsonantal nasals do not trigger NCH. NCH
is observed in a number of languages such as Kongo, Yaka, Bemba, Chokwe, Herero, lla,
Kwanyama, Lamba, Lunda, Subiya, and Tonga (Kula 2002). The forms in (25) reveal that /N/ and
stem-internal lexical preconsonantal nasals do not induce NCH in Herero; thus, suffixal /r/ surfaces
unaffected (Marten et al. 2000, adapted from Kula 2002:65):

(25) /N/ and pre-consonantal nasals do not trigger NCH in Herero

a. /N-ba-kumb-ire/ -> [mbakumb-ire] ‘I had asked’

b. /N-ba-hing-ire/ -> [mbahing-ire] ‘I had chased’
c. /N-ba-hing-ire/ -> [mbahing-ire] ‘I had chased’
d. /N-ba-jend-ere/ -> [mbajend-ere] ‘I had walked’
e. /N-ba-hit-ire/ > [mbahit-ire] ‘I had entered’

In Herero, /N/ fails to trigger NCH because it is a prefix; NCH is triggered by stem-internal
prevocalic nasals.

In Kongo, NCH targets /d/ and /I/ of the perfective active suffix /idi/ and perfective passive
suffix /ulu/ and changes them to /ini/ and /unu/, respectively. Kongo NCH is also triggered by stem
internal nasals (26a-b). /N/ is unable to trigger NCH; so, the target segments /I, d/ surface unaltered
(26¢-f) (A0 1991:194):

(26)  Trigger and non-trigger nasals of NCH in Kongo
a. /tu-kun-idi/ -> [tu-kun-ini] ‘we planted’
b. /tu-mik-idi/ > [tu-mik-ini] ‘we ground’
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c. /N-bud-idi/ > [m-bud-idi] ‘T hit’

d. /N-bul-ulu/ > [m-bul-ulu] ‘I was hit’

e. IN-suk-idi/ > [n-suk-idi] ‘I washed’

f. /N-suk-ulu/ -> [n-suk-ulu] ‘I was washed’

Evidence from Yaka suggests that NCH occurs prior to /N/ prefixation (Kidima 1991). In
Yaka, /N/ causes denasalization (27a-b) and postnasal hardening (27d) in stem-initial segments
(Kidima 1991:4-5). In (27a-b), stem-initial nasals /m, n/ cause NCH that changes suffixal /d/ to
[n]. In (27a-b), /N/ causes denasalization in stem-initial nasals /m, n/ changing them to [b, d],
respectively. These facts suggest that denasalization of /m, n/ occurs after these nasals have
induced NCH. NCH would not arise if denasalized occurred first (Kidima 1991:4-5):

(27)  NCH and Denasalization in Yaka

a. /N-mak-idi/ > [mbakini] ‘T carved’
b. /N-nuuk-idi/ > [nduukini] ‘I sniffed’
c. /N-bak-idi/ > [mbakidi] ‘I caught’
d. /N-luuk-idi/ > [nduukidi] ‘I became wise’

Note that Yaka NCH does not obtain in (27c-d) because there is no lexical nasal within the stem.
Therefore, /N/ cannot trigger NCH in (27-c-d) because it is a prefix, and thus lies outside of the
domain of NCH (i.e. the stem).

The examples from Herero, Kongo, and Yaka provide conclusive evidence that /N/ cannot
trigger NCH because as a prefix it occurs beyond the domain of NCH. The domain of NCH is the
stem, and thus only stem-internal plain nasals can trigger NCH. This conclusion is reinforced by
denasalization that is caused by /N/ and affects stem-initial nasals in Yaka. NCH and

denasalization are sequenced processes with denasalization happening after NCH, as in (28):

79



(28) Domains of NCH and denasalization in Yaka

a. Derivation:  /N-mak-idi/ > [mbakini]
b. 1% cycle: [mak-idi]stem] -> [mak-ini]stem
¢

c. 2" cycle: [N-[mak-ini]sem]word = [ml-—[bfak-ini]stem]word
The derivation in (28a) involves both NCH and denasalization happening is succession. In (28b),
NCH is triggered by stem-initial /m/ and alters suffixal /d/ to [n]. In (28c), /N/ occurs outside of
the stem boundary. In this position /N/ can induce denasalization of stem-initial /m/ to [b]
(postnasal nasalization and denasalization are analyzed in chapter 5). It would be in order to

conclude that Yaka denasalization gets rid of geminate nasals in favor of NCs.

3.4.2 Bantu /N/in Dahl’s Law (DL)

Dahl’s Law (DL) is a term used for a common voicing dissimilation process in Bantu in
which the onset of a syllable undergoes voicing when followed by a voiceless onset of the next
syllable (e.g. Davy & Nurse 1982). Thus, the domain of DL covers two adjacent syllables. The
trigger of DL may be any voiceless consonant, but the target in most languages is the voiceless
velar stop /k/ that becomes [g] or [y]. In some languages the target may be any voiceless
consonant. DL is a regressive dissimilation process in that the target precedes the trigger. DL is
observed in a number of languages, for example, Gusii, Kikuyu, Kuria, Embu, Meru, Lungu, and
Nyamwezi (Davy & Nurse 1982; Maganga & Schadeberg 1992; Kula 2000). The data in (29)

illustrate DL in Gusii (a = augment, -ka- = class 12 prefix; ko- infinitive prefix):

80



(29) Dahl’s Law in Gusii

a. /a-ka-sese/ -> [a-ya-sese] ‘a small dog’

b. /a-ka-tue/ -> [a-ya-tu] ‘a small head’

c. /a-ka-cuure/ -> [a-ya-cuure] ‘a small deer’

d. /a-ka-kara/ -> [a-ya-kara] ‘a small piece of coal’

In (29), the voiceless velar stop /k/ of the class 12 prefix /-ka-/ surfaces as a voiced velar fricative
[y] due to DL triggered by the voiceless consonants /s, t, c, k/, respectively. Note that the velar
stop /k/ becomes a velar fricative [y] because Gusii does not have /g/ in its phonemic inventory.
When /N/ occurs between the trigger and target of DL it appears to be transparent, as in (30):

(30)  Transparent /N/ in Gusii DL

a. /ko-N-tur-a/ -> [yo:-n-tur-a] ‘to wake me up’
b. /ko-N-kun-a/ > [yo:-n-kun-a] ‘to touch me’

c. /ko-N-sari-a/ > [yo:-n-sari-a] ‘to spoil me’

d. /ko-N-ciik-a/ > [yo:-n-ciik-a] ‘to invite me’

In (30), /k/ of the infinitive prefix /ko/ ‘to’ surfaces as [y] due to DL. If it is correct to consider /N/
as transparent in (30), then the triggers are voiceless consonants /t, k, s, ¢/. There are however four
competing interpretations of the behavior of /N/ in (30). We will turn to them shortly.

The other aspect of DL that relates to /N/ is the fact that DL can affect a voiceless consonant
preceded by /N/ in an NC. The Gusii data in (31) illustrate this situation. In (31), postnasal /k/ of
the 2SG prefix /ko-/ is realized as [g] due to DL triggered by voiceless consonants /k, t, s, ¢/ (/N/

occurs as the 1SG subject prefix):
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(31) DL targets /k/ in an NC in Gusii

a. /N-ko-koon-¢/ -> [1-go-koon-¢] ‘I help you’
b. /N-ko-tom-e/ -> [n-go-tom-¢] ‘I send you’
c. /N-ko-saB-e/ -> [n-go-sak-e] ‘I beg you’
d. /N-ko-ciik-e/ -> [n-go-ciik-e] ‘I invite you’

It was stated earlier that there are four competing views on the behavior of /N/ in DL. In the next

subsection, we discuss these views as we analyze the behavior of /N/ in DL.

3.4.3 Analysis of /N/in DL

The behavior of /N/ in DL is ambiguous, attracting at least four possible interpretations.
The first is to treat /N/ in an NC as a devoiced nasal capable of triggering DL (see w Mberia 2002).
Devoiced nasals have been proposed in Bantu (e.g. Maganga & Schadeberg 1992; wa Mberia
2002). The second view is to treat /N/ as transparent to DL for being a coda, and argue that DL
involves onset consonants (for coda view of /N/ see e.g. Odden 1994; Downing 2005). The third
view is to treat /N/ in NCs as a component of a voiceless prenasalized stop onset that can trigger
DL (for prenasalized stop view see e.g. Morrison 2011). The fourth is that as a prefix /N/ cannot
trigger DL (as in NCH). These views are represented in (32a-d) using the Gusii example: /ko-N-

kuna/ 2 [yo:gkuna] ‘to touch me’ (O = onset, R = rhyme, N = nucleus):
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(32) a. Coda analysis of /N/in DL

o o o
™
O R O R OR
AN | |
N C N N
|| | |
BN
y on k un a
t 1

b. Nasal devoicing in DL

NN

O R O R OR

N N \
i " h
gkun a

Y 0
T_DL_T
c. /N/as component of voiceless prenasalized stop

c c c
™\ AR
O R O R OR

N N N

> H il
y O % u n a
t 1
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d. Prefix analysis of /N/ in DL

/yo-N-kuna/ - [yo:-n-kuna]
¢

The four accounts in (32a-d) are possible explanations of the behavior of /N/ in DL. However, it
is unlikely that all are correct. We will discuss each view.

The coda analysis of /N/ (32a) is unpersuasive given that the basic syllable structure in
Bantu is open (i.e. CV). In the absence of independent evidence for codas in DL languages, the
coda account is simply farfetched. The other challenge of this view relates to CL before /N/. In
83.2.4, it was shown that the (non-)occurrence of CL before /N/ is best attributed to the varying
moraicity of /N/, which in turn depends on whether a languages has contrastive vowel length or
not. However, Downing (1996; 2005) and Odden (1994) favor the coda account. Downing (1996)
attributes prenasal vowel lengthening in Jita to the syllabification of /N/ as coda. However, this
account cannot explain prenasal lengthening in N+V sequences where /N/ is syllabified
unambiguously as an onset as in the forms in (33):

(33) Prenasal CL in N+V sequences in Gusii

a. /ko-N-it-a/ > [ko:pita] ‘to beat me’

b. /ko-N-eR-a/ > [ko:neRa], [ko:nelRa] ‘to forget me’
c. /ko-N-oombi-a/ > [ko:noombia] ‘to assume me ’
d. /ko-uuBi-a/ > [ko:nuRya] ‘to block me’

The data in (33) argues against the coda analysis of vowel lengthening before /N/. They support
the view that /N/ is assigned a mora underlyingly (or by rule). This view accounts fully for the data

in (33) and the facts in /ko-N-kuna/ - [yo0:pkuna] ‘to touch me’.
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The nasal devoicing analysis (32b) is a viable account of /N/ in DL except that it is still
debatable if Bantu NCs are clusters or unitary prenasalized segments. The unitary segment account
(32c) is also viable but for the unresolved tension between the cluster vs. unary views of Bantu
NCs. Both the nasal devoicing and unary segment views can tolerably account for prenasal CLand
the behavior of /N/in DL. In the nasal devoicing analysis, the voiceless [gk] unit is considered a
voiceless onset capable of triggering DL. In the unary segment account, the prenasalized voiceless
stop [?K] is also capable of triggering DL.

The prefix analysis of /N/ (32d) is not viable since DL involves affixes. In the example /ko-
N-kuna/ in (32), DL targets the prefix /k/. Suffixes also play a role in DL, for example, /t/ of the
past tense suffix /-et-/ in Gusii (34):

(34) Role of suffixes in Gusii DL

a. /-yook-et-e/ -> [yo:yete] ‘came off’
b. /-ik-et-e/ -> [iyete] ‘arrived’

c. /- PBeek-et-e/ > [Be:yete] ‘put [past]’
d. /-sook-et-e/ > [so:yete] ‘went out’

In (34), /t/ of the past tense suffix /-et-/ triggers DL that changes root final /k/ to [y]. Since DL
involves segments in prefixes and suffixes, it is unlikely that /N/ is transparent to DL because it is
a prefix. This conclusion leaves the nasal devoicing and prenasalized stop accounts as the most
likely accounts of the behavior of /N/ in DL. The behavior of /N/ in Meinhof’s Law (ML) reveals

more properties of this prefix as we will see in the next subsection.
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3.4.4 Bantu/N/in Meinhof’s Law (ML)

Meinhof’s Law (ML), also known as Ganda Law, is a process observed in some Bantu
languages. In ML, /N/causes postnasal nasalization in stem initial voiced consonants when a
lexical NC or plain nasal occurs in stem-internally (Hebert 1975, 1977, 1986; Katamba & Hyman
1991; Kula 2002). Consider the Ganda examples of ML in (35):

(35) Meinhof’s Law in Ganda

a. /N-ge:nd-a/ -> [pye:nda] ‘I go’

b. /N-bomb-a/ -> [mmomba] ‘I escape’
c. /N-lond-a/ -> [nnonda] ‘I choose’
d. /N-limi/ > [nnimi] ‘10-tongue’
e. /e-N-gero/ -> [engero] ‘10-story’

In (35),/N/ causes the nasalization of stem-initial /g, b, I/ to surface as [, m, n] in stems that contain
/nd, mb, nd, m/, respectively. Ganda nasalization creates geminate nasals [gn, mm, nn] initially.
Note that ML does not arise in (35¢) since the stem lacks a trigger NC or plain nasal.

There are crosslinguistic variations in the operation of ML. The target NC may surface as
a short nasal in some languages but a geminate nasal in others as in Ganda (35). Besides, the stem-
internal trigger of ML may be a plain nasal or an NC. In some languages, the NC containing /N/
may act as a trigger and simplify the target lexical NC to a C. In most languages, ML involves
NCs only but there are some that take NCs as triggers. ML has both local and nonlocal dimensions.
The local aspect of ML involves the nasalization of stem-initial obstruents when preceded by /N/.
The nonlocal aspect of ML is noted when the effect of /N/ is regulated by a non-adjacent stem-

internal NC or nasal. Let us look at the crosslinguistic variations of ML.
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In Bemba, ML results in a geminate nasal and the interacting NCs must be separated by a

vowel (36a-c). However, ML fails to occur in (35d) when the target is an NC (/Np/). In (36e), ML

does not arise because the trigger and target NCs are separated by a CV instead of a V. In the

vowel-initial stem (36c), the velar nasal /y/ is “inserted” between the vowel and /N/ to create a

geminate nasal. The Bemba data involves /N/ of 1SG subject (Kula 2002:70):

(36)

Meinhof’s Law in Bemba

IN-B6:mbel-e/
IN-la:ndil-e/
IN-6:ndel-e/
IN-pé&:ngil-e/

IN-péle:ngel-e/

>

>

>

>

>

[mmd:mbele]
[nna:ndile]
[nno:ndele]
[mpa:pgile]

[mbéle:ngele]

‘I have worked’

‘I have spoken’

‘I have become thin’
‘I have made’

‘T have read’

In Kikuyu, ML is triggered by a plain nasal or NC and word-initial nasalization produces

short nasals. ML in Kikuyu causes the NCs /N-y/ (37a-b) and /N-r/ (37c-d) to surface as short

nasals [g] and [n], respectively. In (37¢), ML does not occur since there is no trigger NC or nasal

in the stem. Thus, in (37e), /r/ undergoes postnasal hardening to become [d] (Barlaw 1951:7):

(37)

a.

b.

Meinhof’s Law in Kikuyu
/N-yaamb-e/ >
/N-yan-e/ >
IN-rim-e/ >
IN-ring-e/ ->
IN-reki-e/ ->

[naambe]
[nane]
[nime]
[ninge]

[ndekie]
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‘Am I to recite (a story)?’
‘Am I to bite?’

‘Am I to strike?’

‘Am I to go?’



In Kwanyama, an interesting version of ML is observed. Kwanyama ML does not lead to
postnasal nasalization after /N/. Instead, the lexical NC in the final syllable drops the nasal, hence
reducing the lexical NC to a C. This version of ML suggests that the NC containing /N/ acts as a
trigger while the lexical NC is the target. Kwanyama ML is progressive while the other cases of
ML we have examined are regressive. The Kwanyama facts are illustrated in (38) (Tirronen 19774,

adapted from Kula 2002):

(38) Meinhof’s Law in Kwanyama

a. /o-N-gandu/ -> [ongadu] ‘crocodile’
b. /o-N-gombe/ -> [ongobe] ‘beast’

c. /0-N-bambi/ -> [ombabi] ‘steenbuck’
d. /o-N-bafidje/ -> [ombadje] ‘jackal’

e. /o-N-djambi/ -> [ofidjabi] ‘reward’

The last case of ML we will consider occurs in Lamba (Doke 1922). Lamba ML is also
unique in its own right. In Lamba, ML may be triggered by an NC or NC and causes the reduction
of initial NC to a short homorganic nasal, similar to Kikuyu. In (39), Lamba stem-initial voiced
consonants /B, I/ are replaced by a homorganic nasal due to ML (the initial vowel /i/ is the augment)
(Doke 1922):

(39) Meinhof’s Law in Lamba

a. /i-N-pango/ -> [imango] ‘bonds’

b. /i-N-pansa/ -> [imansa] ‘courtyard’

c. /i-N-lembo/ -> [inembo] ‘tattoo’

d. /i-N-lumbulula/ -> [inumbulula] ‘yellow fungus’
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3.5 Summary

In this chapter we examined the effect of /N/ on the preceding vowel and its behavior in
non-local processes NCH, DL, and ML. It emerged that both vowel epenthesis before and vowel
lengthening before /N/ occur in languages with contrastive vowel length following the
demorification of a moraic /N/. These alternations are not observed in languages without
contrastive vowel length where /N/ may not be moraic. In some languages, prenasal CL may be
blocked initially by the IVS. In NCH languages, /N/ fails to trigger this process because it is a
prefix while NCH is triggered by prevocalic lexical nasals within the stem. In DL, we concluded
that /N/ is part of the trigger onset either because it is devoiced or a component of a voiceless
prenasalized stop. The ML data we examined revealed that /N/ exhibits different behavioral
patterns. First, when /N/ occurs in the target NC, it triggers nasalization in the stem-initial
consonant, creating a geminate nasal. Secondly, /N/ may cause nasal substitution in the stem-initial
consonant when it occurs in the target NC. Thirdly, when /N/ occurs in the trigger NC both /N/
and the stem-initial consonant surface unchanged. Fourthly, /N/ may trigger nasal substitution of
the next consonant in ML triggered by a voiceless NC. It is apparent that the role /N/ plays in ML
depends on language-specific phonology. However, the main alternation /N/ induces on stem-
initial voiced consonants is nasalization. We will postpone the formalization of this process to

chapter 5 where the range of postnasal alternations triggered by /N/ is formalized.
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CHAPTER 4
4. ALTERNATIONS IN BANTU /N/

4.1 Introduction

This chapter investigates the processes that affect /N/ when it interacts with stem-initial
segments. The most common changes that occur in /N/ include nasal place assimilation, aspiration,
devoicing, effacement, and syllabicity alternation. A number of these processes are shared across
Bantu; others vary, while most of them are determined by the type of stem-initial segment. The
changes that occur in /N/ have been observed is specific languages, for instance, Swahili, Kongo,
Zulu, and Konde (Meinhof 1932), Tswana (Cole 1955), Kikuyu (Barlaw (1954), Shona (Fortune
(1955), Rwanda (Kimenyi 1979), and Yao (Ngunga 2000). The main objective of this chapter is
to bring together from different languages these processes and account for their occurrence and
variation within the Element-based Dependency framework (EBD) (e.g. Botma 2004). The chapter
is organized as follows: realization of /N/ before vowel-initial stems (84.1), nasal place
assimilation (84.2), syllabicity alternations of /N/ (84.3), nasal devoicing (84.4, nasal aspiration

(84.5), analysis (84.6), and summary (84.7).

4.2  Realization of /N/ before vowel-initial stems

When /N/ occurs before vowel-initial stems, it is always realized as a dorsal nasal, that is,
palatal [n] or velar [g]. The labial [m, m] and alveolar [n] nasals seem to be excluded from this
context. The behavior of /N/ before vowel-initial stems is uncovered when examined across

multiple languages. We will illustrate the crosslinguistic behavior of /N/ before vowel-initial stems
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with examples from Swahili, Kuria, and Gusii. Swahili has five contrastive vowels /i, €, a, o, u/
and four nasal phonemes /m, n, n, n/. However when /N/ of class 9/10 occurs before vowel-initial
stems it always surfaces as a palatal nasal [n]. This situation is illustrated in (1):

1) Realization of /N/ before vowel-initial stems in Swahili

a. /N-embe/ > [n-embe] ‘10-razor’
b. /N-imbo/ > [p-imbo] ‘10-song’

c. /N-uki/ > [n-uki] ‘9/10-bee’
d. /N-orora/ -> [p-ororo] ‘9/10-soft’
e. /N-eupe/ -> [n-eupe] ‘9/10-white’

The data indicates that Swahili /N/ becomes a palatal nasal [n] before vowel /e/ (1a, ), /i/ (1b), /u/
(1c), and /o/ (1d). Thus, Swahili /N/ is realized as a palatal nasal before various vowels.

In Kuria, /N/ occurs as the prefix for class 9/10 and 1SG (subject and object). In (2), /N/ of
1SG object (2a-c) and class 10a surface as a palatal nasal before vowel-initial stems (Cammenga
2004:114-115):

2 Realization of /N/ before vowel-initial stems in Kuria

e. [lo-N-ok-er-i/ > [uupokiiyi] ‘you have lit for me (today)’

f. /o-N-ep-er-er-e/ > [uupePeré] ‘you have forgotten me (today)’
g. /o-N-ay-er-er-e/ > [uupayeéye] ‘you have weeded for me’

h. /eN-aNy-o/ > [iipaango] ‘9a-quick’

In Gusii, /N/ may surface as a palatal [n] or velar [n] nasal before vowel-initial stems. Gusii
has four nasal phonemes /m, n, n, n/ and fourteen contrastive vowels, seven short and seven long.
The vowel phonemes in Gusii include /a/, /aal, /el, leel, I¢l, Ieel, I, liil, lol, [ool, Ial, [2al, lul, uu/

(Cammenga 2002; Nash 2011). When Gusii /N/ occurs before vowel-initial stems it always
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surfaces either as a palatal [n] or velar [g] nasal. An optional epenthetic vowel [i] may appear
before /N/ in Gusii (vowel epenthesis before /N/ was discussed in chapter 3). The examples in (3)
demonstrate the behavior of /N/ before vowel-initial stems in Gusii. /N/ surfaces as a velar nasal
[n] in (3a-d), but as either a palatal [n] or velar [n] nasal in (3e-Q):

3) Realization of /N/ before vowel-initial stems in Gusii

a. /N-at-e/ -> [ig-ate], *[ip-ate] ‘I break, burst’

b. /N-et-e/ -> [in-ete], *[ip-ete] ‘I pass’

c. /N-ombi-e/ -> [ig-oombi], *[ip-oombi] ‘I assume’

d. /N-uut-e/ -> [ig-uute], *[ip-uute] ‘I blow, start a fire’
e. /N-ik-e/ -> [ip-ike], [in-ike] ‘I come down’

f.  /N-oki-e/ > [ip-oki], [ig-oki] ‘T light’

g. /N-er-e/ -> [ip-ere], [ig-ere] ‘I sieve’

The behavior of /N/ before vowel-initial stems in Swahili, Kuria and Gusii reveals that both
/N/ and the vowel are realized (neither segment undergoes deletion) and /N/ is always realized as
a palatal [n] or velar [n] nasal. The nasals [m, m, n] are not realized in this environment. The
realization of /N/ as a palatal [n] or velar [n] nasal before vowel-initial stems was observed across
a subsample of ten languages. The results from this sample are shown in Table 6. These results
show that /N/ is realized as a palatal nasal [n] in all the ten languages, with one language, Gusii,

allowing /N/ to surface as a palatal [n] and velar [n] nasal:
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Table 6: Realization of /N/ before vowel-initial stems

Language Nasal variant preferred before vowels
Gusii (Cammenga 2002, Nash 2011) [n], [n]

Jita (Downing 1996) [n]

Konde/Nyakyusa (Meinhof 1932) [n]

Kuria (Cammenga 2004) [n]

Matuumbi (Odden 1996) [n]

Nyamwezi (Maganga & Schadeberg 1992) | [n]

Rwanda (Kimenyi 1979) [n]
Shona (Fortune 1955) [n]
Swahili (Meinhof 1932) [n]
Zulu (Meinhof 1932) [n]

The issue related to the behavior of /N/ before vowel-initial stems is the motivation behind the
preference for dorsal nasals in this context. This issue will be discussed in §4.6. The changes that
occur in /N/ before consonant-initial stems are more interesting and exhibit far more patterns than
the ones observed before vowel-initial stems. In the subsequent sections, we will examine different

alternations that occur in /N/ before consonant-initial stems, starting with nasal place assimilation.
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4.3 Nasal place assimilation

The most pervasive alternation observed in /N/ is nasal place assimilation. When it occurs
before consonant-initial stems, /N/ always assimilates to the place of articulation of the consonant.
Nasal place assimilation before consonant-initial stems conditions /N/ to assume various surface
shapes, that is, labial [m], labio-dental [m], alveolar [n], palatal[n], and velar [n]. The realization
of /N/ as a homorganic nasal before consonant-initial stems is attested across Bantu, for example,
Lamba (Doke 1922), Swahili, Kongo, Zulu, and Konde (Meinhof 1932), Shona (Fortune 1954),
Tswana (Cole 1955), Rwanda (Kimenyi 1979), Yaka, (Kidima 1991), Matuumbi (Odden 1996),
Yao (Ngunga 2000), Bemba (Kula 2002), Gusii (Cammenga 2002), and Lungu (Bickmore 2007).
However, we will limit our illustration of nasal place assimilation to three languages, namely
Bemba (Kula 2002), Yao (Ngunga 2000), and Rwanda (Kimenyi 1979).

In Bemba, /N/ assimilates to the place of articulation of stem-initial obstruents (both
voiceless and voiced) and nasal stops. Bemba has four phonemic nasals that include /m, n, p, n/.
In the Bemba data below (4), /N/ occurs as the prefix for 1SG subject (Kula 2002:67-68):%°

4) Nasal place assimilation in Bemba

a. /N-pat-a/ -> [mpat-a] ‘I hate’
b. /N-fut-a/ > [mfut-a] ‘I pay’
c. IN-RBil-a/ > [mbil-a] ‘Isew’
d. /N-mas-a/ -> [mmas-a] ‘I plaster walls’
e. /N-lek-a/ -> [ndek-a] ‘I stop’

15 There are no underlying voiced oral obstruents in Bemba, but voiced continuants /8, I/ undergo
postnasal hardening after /N/ to become [b, d], respectively.
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f. /N-nak-a/ > [nnak-a] ‘I get tired’

g. /N-nuing-a/ - [nnu:ng-a] ‘I sieve’

h. /N-kal-a/ > [gkul-a] ‘T grow’
Bemba /N/ becomes labial ([m, m]) before stem-initial labials /p, f, b, m/ (4a-d), alveolar ([n])
before stem-initial alveolars /d, n/ (4e-f), palatal ([n]) before the palatal nasal /p/ (4g) and velar
([n]) before a velar stop /k/ (4i). The Bemba labio-dental nasal [m] is not phonemic but occurs as
a phonetic variant of /N/.

The next set of data is from Yao, a language with four nasal phonemes /m, n, n, /. Nasal
place assimilation of /N/ in Yao is illustrated in (5) with /N/ of 1SG object. The stem-initial
segments that condition this alternation include voiceless consonants /p/ (5a) and /t/ (5b); voiced
consonants /g/ (5¢) and /I/ (5d), and nasals /m/ (5e) and /p/ (5f) (Ngunga 2000:60):

(5) Nasal place assimilation in Yao

a. /ju-N-pat-il-e/ -> [Juu-m-bat-il-e] ‘s/he got me’

b. /ju-N-tiis-il-e/ -> [Juu-n-diis-il-e] ‘s/he ran away from me’
c. /ju-N-gav-il-e/ > [juu-n-av-il-e] ‘s/he cut me’

d. /ju-N-loomb-il-e/ > [juu-n-oomb-il-e] ‘he married me’

e. /ju-N-met-il-e/ > [juu-m-et-il-e] ‘s/he shaved me’

f.  /ju-N-paku-il-1-e/ > [juu-p-akwiil-e] ‘s/he lifted me’

The data indicate that Yao /N/ becomes [m] before /p/ but /p/ undergoes postnasal voicing to
become [b] (5a). In (5b), /N/ assimilates the alveolar place of /t/ and surfaces as [n]; /t/ is subject
to postnasal voicing to surface as [d]. In (5¢c), /N/ is realized as [n] before the voiced velar stop /g/
with concurrent /g/ effacement. In (5d), Yao /N/ becomes an alveolar nasal [n] before the liquid

/I/, but the liquid undergoes deletion. When Yao /N/ occurs before nasals (5e-f), only one nasal is
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realized implying /N/ deletion. Note that Yao /N/ undergoes deletion before nasals, but induces
nasalization in voiced consonants /g, I, m, n/ and voicing in voiceless consonants /p, t/ (the
influence of /N/ on stem-initial consonants is discussed in chapter 5).

Nasal place assimilation in Rwanda gives rise to four surface forms of /N/, namely [m, n,
n, n]. Rwanda has three nasal phonemes /m, n, /. The velar nasal [n] occurs only as a variant of
IN/ before velar consonants. The examples in (6) demonstrate nasal place assimilation in Rwanda
involving /N/ of class 9/10 (6a-d) and 1SG subject (6e) (the augment [i] precedes /N/ in nominal
stems) (Kimenyi 1979:34-35):

(6) Nasal place assimilation in Rwanda

a. [iN-bwa/ > [imbwa] ‘dog’

b. /iN-da/ -> [inda] ‘stomach, pregnancy’
c. /iN-RBoga/ > [imbdga] ‘vegetables’

d. /iN-papuro/ -> [imhapuro] ‘paper’

e. /N-toora/ > [nhoora] ‘I vote’, ‘vote for me’

In (6a), /N/ assimilates labial place of /b/ and surfaces as [m] while in (6b) it surfaces as [n] before
the voiced alveolar stop /d/. In (6c¢), /N/ is homorganic with stem-initial /B/, surfacing as [m] while
/3/ changes to [b]. In (6d-e), homorganic /N/ becomes devoiced to become [m, n] before voiceless
stops /p, t/ which undergo debuccalization (or aspiration) to surface as a laryngeal fricative [h],
respectively (nasal devoicing and aspiration are discussed below while postnasal
debuccalization/aspiration and devoicing are discussed in chapter 5). Syllabicity alternations of
/N/ are considered next. Included in this alternation is /N/ effacement because the same data is

used to illustrate the two alternations.
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4.4  Syllabic alternations of /N/

In a number of languages, /N/ is conditioned to undergo effacement in specific contexts.
The common segment types that condition /N/ effacement include voiceless obstruents and nasals.
The deletion of /N/ is especially common before voiceless fricatives /s, f, h/ as observed in
languages such as Swahili (Meinhof 1932), Luyana (Givon 1970), Ndali (Vail 1972), Umbundu
(Schadeberg 1982), and Yao (Ngunga 2000). The deletion of /N/ before other voiceless obstruents
is attested in languages such as Tswana (Cole 1955), Shona (Fortune 1955), and Swahili (Meinhof
1932). In these languages, /N/ deletes before voiceless obstruents in polysyllabic stems but
surfaces in monosyllabic stems. We will provide data from a couple languages to demonstrate the
contexts that condition /N/ effacement.

In Swahili, /N/ undergoes deletion before voiceless obstruents in polysyllabic stems. The
trigger segments undergo aspiration following /N/ deletion.However, Swahili /N/ is retained in
monosyllabic stems where it surfaces as a syllabic nasal. In other words, Swahili /N/ is non-syllabic
in polysyllabic stems but surfaces syllabic in monosyllabic stems. The Swahili examples in (7)
demonstrate /N/ effacement before voiceless obstruents in polysyllabic stems:

(7) IN/ deletion before voiceless obstruents in Swahili:

a. IN-kubwa/ > [K'ubwa] ‘9/10-big’
b. /N-panga/ > [p"anga] ‘9/10-machete’
c. /N-tatu/ > [thatu] “10-three’
d. /N-tfatfe/ > [t"ate] “10-few’

The data reveal that Swahili /N/ deletes before stem-initial voiceless obstruents /k, p, t, 4/ which
in turn undergo aspiration to surface as [k", p", t", 4"]. Nonetheless, /N/ effacement in Swahili is

blocked in monosyllabic stems where /N/ is retained as a syllabic nasal, as shown in (8):

97



(8) IN/ retention before voiceless obstruents in Swahili monosyllabic stems

a. I/N-fi/ -> [ng"i] ‘9/10-country’
b. /N-swi/ > [nswi] “9/10-fish’

c. IN-ta/ > [nt"a] ‘9-wax’

d. /N-pya/ > [mp"ya] ‘9/10-new’
e. IN-a/ > [ng"a] ‘9/10-edge’

The data in (8) show that Swabhili class 9/10 /N/ resists effacement before voiceless consonants in
monosyllabic stems. The realization of Swahili /N/ as a syllabic nasal in these stems is crucial in
that it enables the stems to meet the minimal word-size requirement of two moras in content words
(Park 1997). Thus, the retention vs. deletion of Swahili /N/ depends on the [voice] feature of the
stem-initial obstruent and the size of the host stem. The minimal word-size requirement seems to
override effacement as a repair strategy in NC sequences in Swahili.

Another language that allows /N/ effacement is Tswana. In Tswana, similar to Swahili, /N/
is deleted before voiceless obstruents in polysyllabic stems but is retained in monosyllabic stems.
The realization of Tswana /N/ in monosyllabic stems is accompanied by postnasal devoicing and
hardening. Tswana /N/ deletion before voiceless consonants is illustrated in (9). In (9a), stem-
initial /d/ undergoes devoicing to surface as [t], implying that /N/ deletion is conditioned by [t]. In
(9b), /N/ triggers the change of /f/ to [p"] after which the nasal undergoes effacement. In (9c), /r/
becomes [t] after /N/, and then the nasal is deleted. In (9d), /N/ deletion is accompanied by the

devoicing of /b/ to [p] (adapted from Cole 1955:40):16

16 In Tswana, /N/ of 1SG object is always retained irrespective of the size of the stem (Cole
1955:41).
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€)] IN/ deletion before voiceless obstruents in Tswana

a. /N-dird/ > [tird] ‘work’ (< -dira ‘do, make”)

b. /N-fénd/ -> [p"énd] ‘victory’ (< -féna ‘conquer’

c. IN-rut"o/ -> [tut"o] ‘teaching’ (< -ruta ‘teach”)

d. /di-N-baka/ -> [dipaka] ‘times/occasions’ (< lo-baka ‘time/occasion)

The voiceless stops that trigger nasal deletion in Tswana are /t, p", p/. On the other hand, Tswana
IN/ effacement is blocked in monosyllabic stems where /N/ is realized as a syllabic nasal. Consider
the behavior of Tswana /N/ in the monosyllabic stem (Cole 1955: 40, 87):

(10)  /N/ retention in Tswana monosyllabic stems

a. /N-fo/ -> [mp"6] ‘gift’
b. /N-lwa/ > [ntwa] ‘war’
c. /N-go/ -> [nkgo] ‘water pot’
d. /N-tsa/ -> [ntsa] ‘dog’

In (10), /N/ is retained before voiceless obstruents [p, t, kg, t§] in monosyllabic stems. Postnasal
hardening induced by /N/ changes /f/ to [p"] (10a), /I/ to [t] (10b), and /r/ to [t"] (10d). Tswana /N/
induces postnasal devoicing in (10c) where /d/ surfaces as [t] after /N/.

The deletion of /N/ before voiceless consonants is not attested in all Bantu languages. There
are a number of languages that allow /N/ to surface before voiceless obstruents in polysyllabic
stems. The realization of /N/ before voiceless obstruents is observed in languages such as
Nyamwezi (Maganga & Schadeberg 1992), Tharaka (wa Mberia 2002), and Gusii (Cammenga
2002; Nash 2011). The examples in (11) are proof that that /N/ is allowed to surface as a devoiced

nasal before voiceless consonants in these languages:
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11)

e.

f.

Bantu /N/ retention before voiceless consonants
Nyamwezi:

Nyamwezi:

Tharaka:

Tharaka:

Gusii:

Gusii:

IN-[iimbé&/
IN-seRud/
/ka-N-tan-¢/
/ka-N-ko:r-¢/
/N-son-e/

/N-tom-¢e/

> [n/iimba]
[nselud]

[yantang]

[nsone]

[ntome]

N
N
> [yapko:re]
N
N

‘9/10-lion’
‘9/10-hot’

‘let me circumcise’
‘let me uproot’

‘I sew’

‘I send’

In Nyamwezi, /N/ is realized before voiceless fricatives /f/ (11a) and /s/ (11b) (Maganga &

Schadeberg 1992:17). In Tharaka, /N/ surfaces before voiceless consonants /t/ (11c) and /k/ (11d)

(wa Mberia 2002). Gusii /N/ is also allowed to surfacebefore /s/ (11e) and /t/ (11f). It appears that

the devoicing of /N/ is what prevents it from effacement in the data shown in (11). In other words,

languages that allow /N/ deletion before voiceless obstruents do so because they disallow nasal

devoicing. This proposal will be developed and formalized in 84.6.

In some languages, stem-initial nasals condition /N/ to undergo effacement, especially in

word medial position. Nasal deletion before other nasals is attested in a number of languages, for

example, Lungu (Bickmore 2007), Gusii (Nash 2011), and Yao (Ngunga 2000). In Lungu, when

IN/ deletes before anasal this triggers vowel epenthesis word-initially (Bickmore 2007):%’

(12)

a.
b. /n-mila +H/

c. /n-mo-a +H/

/N/ deletion before another nasal in Lungu

Mh-mil-é/

>

>

>

[i-mil-6]
[imil-4]

[i-mw-4]

‘that I swallow’

‘and when I swallowed’

‘and then I drank’

17 Bickmore (2007) uses /n/ for the nasal prefixes we represent as /N/ in this study.

100



d. /h-pép-é/ > [i-né'p-€] ‘that I tie a knot’
In (12), when /N/ is prefixed before nasals it is not allowed to surface. In (12a-c), Lungu /N/
undergoes effacement before stem-initial /m/ and in (12d) before /n/. Note that /N/ effacement in
(12) is accompanied by [i] epenthesis before the stem-initial nasal (prenasal vowel epenthesis was
discussed in chapter 3).
The deletion of /N/ before stem-initial nasalsin word-medial position is illustrated in (13)
with examples from Gusii. In Gusii, medial /N/ deletion triggers vowel lengthening before /N/:

(13)  Medial /N/ deletion before stem-initial nasals in Gusii

a. /ko-N-mer-a/ -> [ko:mera] ‘to swallow me’

b. /ko-N-nar-a/ -> [ko:nara] ‘to get used to me’
c. /ko-N-noor-a/ -> [ko:oora] ‘to find me’

d. /ko-N-nain-a/ -> [ko:naina] ‘to lie to me’

In (13), the 1SG object /N/ deletes before stem-initial nasals /m/ (13a), /n/ 13b), /n/ (13¢), and /n/
(13d). The facts in (13) suggest that Gusii disallows geminate nasals medially.However, word-
initially, Gusii /N/ may be retained as a syllabic nasal before stem-initial nasals. Whenever Gusii
/N/ undergoes deletion word-initially, epenthetic [i] appears before the stem-initial nasal. The data
in (14) demonstrates /N/ retention before stem-initial nasals in Gusii:

(14) Initial /N/ retention in Gusii N+N sequences

a. /N-mer-e/ > [mmere], [imere] ‘I swallow’

b. /N-nar-¢/ -> [nnare], [inare] ‘I get used to’

c. /N-poor-¢/ -> [npoore], [ipoore] ‘I find’

d. /N-paan-¢/ -> [gnaane], [ipaane] ‘I move/migrate’
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In (14), /N/ is allowed to surface as a homorganic nasal before stem-initial nasals /m/ (14a), /n/
(14b), In/ (14c), and /y/ (14d). Thus, Gusii /N/ deletion before nasals is limited to medial position
as /N/ may surface initially in Gusii. The Gusii examples indicate that the location in a word where
/N/ occurs determines whether it will undergo effacement or not. The data also show that when
IN/ is allowed to surface initially it becomes syllabic.

Stem-initial nasals in condition /N/ to undergo deletion in some languages, for instance,
Yao. The Yao examples in (15) illustrate this pattern (Ngunga 2000:60). In (15), Yao /N/ is
dropped before stem-initial nasals /m/ (15a), /n/ (15b), /n/ (15¢), and /y/ (15d). Note that the
deletion of /N/ in Yao induces lengthening in the preceding vowel:

(15)  /N/ deletion before stem-initial nasals in Yao

a. /ju-N-met-il-e/ -> [Juu-met-il-e] ‘s/he shaved me’

b. /ju-N-nik-il-e/ > [juu-nic-il-e] ‘s/he dyed me’

C. /ju-N- paku-il-l-e/ > [Juu- nakwiil-e] ‘s/he lifted me’

d. /ju-N-no-el-e-il-I-e/ > [Juu-pweeleel-e] ‘s/he drunk for me’

In this section we presented data to illustrate syllabicity alternations of /N/ and the related
phenomenon of /N/ effacement. It emerged that /N/ undergoes effacement especially before
voiceless obstruents and nasals in polysyllabic stems. Two main questions stem from these
patterns: (a) what is the motivation behind /N/ deletion before voiceless obstruants and nasals? (b)
What is the implication of /N/ retention before the same segments in other languages? These
questions will be addressed in §4.6. We also observed that when /N/ is retained before voiceless

obstruents it is subject to devoicing. Let us examine further /N/ devoicing in the next subsection.
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45  Nasal devoicing

We noted in §4.3 that when /N/ surfaces before voiceless consonants it becomes a devoiced
nasal [N] in languages such as Nyamwezi (Maganga & Schadeberg 1992), Pokomo (Hinnebusch
1975), Rwanda (Kimenyi 1979), and Tharaka (wa Mberia 2002). We will provide data from some
of these languages to illustrate /N/ devoicing. In Pokomo, /N/ undergoes devoicing when it
surfaces before aspirated obstruents and voiceless fricatives (Hinnebusch 1975). In this language,
IN/ of class 9/10 causes aspiration in stem-initial voiceless stops (16a-c) but not in voiceless
fricatives (16d). The Pokomo data shows /N/ devoicing before aspirated stops (16a-c) and a
voiceless fricative (16d) (Hinnebusch 1975):

(16)  /N/ devoicing in Pokomo (Masalani and Lower)

a. /N-pego/ -> [mpPedo] ‘wind’ (*N-pepo)
b. /N-tahu/ > [nt"ahu] ‘three’ (*N-tatu)

c. /N-kuyu/ > [nk"uyu] ‘big’ (*N-kudu)
d. /N-funda -> [mfunda] ‘cheek’ (*N-funda)

In (16), Pokomo /N/ of class 9/10 becomes devoiced when it surfaces before aspirated stops [p",
th, k"] and [f]. These data suggest that devoiced /N/ is preferred before voiceless aspirated stops or
voiceless fricatives. This suggests that voiceless aspirated stops and voiceless fricatives share some
phonological properties. This issue will be explained in chapter 5 where we discuss postnasal
alternations. It will be argued that voiceless and aspirated nasals are different phonetic realizations
of the same phonological segment.

Nasal devoicing is also attested in Nyamwezi. Nyamwezi has phonemic voiceless nasals

represented as /mh, nh, ph, nh/ in Maganga and Schadeberg (192:15). In Nyamwezi, /N/ of class
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9/10 is realized as a voiceless nasal before stem initial voiceless fricatives and affricates /f, s, [, {7,
as in the examples in (17) (Maganga & Schadeberg 1992:17):18

(17)  IN/ devoicing in Nyamwezi

a. /N-fuld/ > [mfula] < -fuld ‘good’

b. /N-seBuu/ > [nselul] < -seflud ‘hot’

c. IN-fiht/ -> [nfihd] < -fiha ‘deep’

d. /N-fiRa/ > [ngika] < -fiR4 ‘block a hole’

In (17), /N/ devoicing in Nyamwezi is triggered by voiceless fricatives and affricates. However,
when /N/ precedes voiceless stops such as /p, t, k/ the stops undergo postnasal aspiration to become
[h], respectively, similar to Pokomo. In some languages, /N/ is said to undergo aspiration in

particular contexts. This alternation is considered in the following subsection.

4.6  Nasal aspiration

The realization of /N/ as an aspirated nasal is noted in a number of languages including
Nyamwezi (Maganga and Schadeberg 1992), Shona (Fortune 1955), and Rwanda (1979). In these
languages, /N/ may be treated as an aspirated nasal when it surfaces as a breathy voiced nasal or
is followed by an aspirated obstruent or glottal fricative. In Nyamwezi, Maganga and Schadeberg
(1992) maintain that when /N/ occurs before voiceless consonants it surfaces either as a voiceless

or aspirated nasal. This conclusion supports our proposal that devoiced and aspirated nasals are

18 In Maganga and Schadeberg (1992), the symbols /mh, nh, nh, nh/ and [m, n, I, g] are used
interchangeably to denote voiceless nasals in Nyamwezi.
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two phonetic interpretations of the same phonological segment. The Nyamwezi data in (18)
illustrate /N/ aspiration arising from postnasal debuccalization (Maganga & Schadeberg 1992:17):

(18)  /N/ aspiration in Nyamwezi

a. /N-paana/ > [mhaana] ‘9/10-healthy’
b. /N-tuubu/ > [nhuuBu] ‘9/10-misery’
c. IN-kazu/ > [ghazu] ‘9/10-dry’

In (18), /N/ causes stem-initial voiceless stops /p, t, k/ to lose their [place] feature and become [h]
(i.e. debuccalization), respectively. We follow Maganga and Schadeberg’s (1992) and treat the
surface forms [mh, nh, nh] as aspirated nasals. The realization of /N/ as an aspirated nasal is also
observed in languages such as Rwanda (Kimenyi 1979) and Shona (Fortune 1955). In these
languages, /N/ influences stem-initial voiceless stops /p, t, k/ to surface as [h], similar to
Nyamwezi. The data in (19) demonstrate /N/ aspiration in Rwanda (Kimenyi 1979:35) and Shona
(Fortune 1955:83):

(19)  /N/ aspiration in Rwanda and Shona

a. Shona: /N-pasa/ > [mhasa] ‘10-mat’

b. Shona: IN-tivi/ > [nhivi] “10-side’

c. Rwanda: /N-keeka/ > [pheeka] ‘guess me’

d. Rwanda: /N-toora/ > [nhoora] ‘vote for me, vote me’
e. Rwanda: /N-papuro/ > [imhapuro] ‘9/10-paper’

In (19), stem-initial voiceless stops /p, t/ k/ are neutralized after /N/ to surface as the glottal fricative
[h] in both Shona and Rwanda. The data on /N/ aspiration completes our description of changes
that affect /N/. The range of data provided in the preceding sections show that /N/ is subject to a

variety of alternations, namely nasal place assimilation, syllabicity alternation, effacement,
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devoicing, and aspiration. It also emerged that before vowel-initial stems /N/ always surfaces as a

palatal [n] or velar [n] nasal. We will analyze these processes within EBD in §4.6.

4.7 Analysis

In this section we address four questions that arise from the alternations that occur in /N/.
(a) Why are palatal and velar nasals preferred before vowel-initial stems? (b) What makes some
languages to retain /N/ in contexts where other languages allow /N/ effacement? (c) What is the
motivation behind /N/ devoicing and aspiration and why are they not attested in other languages?
(d) How can the various alternations of /N/ be formalized? The alternations that occur in /N/ will
be formalized within Element-based Dependency (EBD) (e.g. Botma 2004). The analysis
presented here will be organized around the preceding questions.

The realization of /N/ as a palatal [n] or velar [n] nasal before vowel-initial stems reveals
the asymmetry among nasal stops /m, m, n, n, n/. The labial [m, m] and alveolar [n] nasals are
disfavored before vowel-initial stems in the concerned languages. This asymmetry is grounded in
the phonetics. Acoustic and articulatory properties of nasals indicate that palatal and velar nasals
are more vocalicthan labial and alveolar nasals (e.g. Ohala and Ohala 1993). In their articulation,
transitions of the dorsal nasals /p, n/ are relatively long and more glide-like than the shorter
transitions of the labial /m, m/ and apical /n/ nasals. These articulatory mechanisms translate into
vocalic properties for dorsal nasals and strong consonantal properties for front nasals. Therefore,
dorsal nasals are preferred before stem-initial vowels because they are more vowel-like than front
nasals. So, front nasals are excluded from this context because of their strong consonantal
properties. In this respect, the realization of /N/ as a dorsal nasal before vowel-initial stems
manifests some sort of harmony.

106



In EBD, the asymmetry between dorsal and front nasals may be reflected at the level of
place elements. This is appropriate because all nasals have the same manner structure in which the
vocalic element |L| dominates the consonantal element |?|. To show the realization of /N/ as a
dorsal nasal before vowel-initial stems in the EBD framework, the placeless nasal is represented
without a place element before the derivation but with palatal or velar place elements after the
derivation. Although Botma (2004) proposes two nasals, inert and active, in this study we adopt
only the latter because we find the structure of an inert nasal to be ambiguous as it does not refer
to a contrastive phoneme. The diagrams in (20) show the structures of active nasals specified for
bilabial, alveolar, palatal, and velar places. In (20), the sonorant manner element |L| is dominated
by an onset while |L| in turn dominates the stop element |?|. The dependent element |L| shows that
the nasal is active, that is, is capable of causing voicing or nasalization when linked to the
dependent position of the target segment.®

(20)  Elemental structure of nasals

d
0
™~

c— *\J—I_7O L
_—@—770 o
Ay

>

Im/ In/ In/ I/

19 In this study, we assume the nasal and other consonants are dominated by onset unless specified
otherwise.
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In (20), /m/ and /n/ are characterized by labial |U|and alveolar |l|place elements, respectively. The
palatal nasal /p/ consists of a complex place component, with head || and dependent |A| while the
velar nasal is characterized by the place element |A|. The two dorsal nasals share the place element
|A] which makes them attractive for vowel-initial stems. The representation that shows the
alternation of /N/ to a dorsal nasal is given in (21). The EBD representations used here show the
structures of segments before and after the alternations. The operations used to indicate
alternations include linking, deletion/delinking, switching, and addition of elements (O = onset; N
= nucleus):

(21) Realization of /N/ as a dorsal nasal

Swabhili: /N-eupe/ > [n-eupe] ‘9/10-white’
(PRX)  (STEM) (PR|’X) (STI|EM)

T .
T + L -> I|_ L
? A|, ! ?

" ™S

I A I A Al

IN + &/ = [ne]

In (21), the stem-initial vowel /¢/ is dominated by a nucleus position while /N/ is dominated by
onset position. In both segments, the sonorant manner element |L| is dominated by a subsyllabic
position. The place elements for the vowel /¢/ are |A, 1|. When /N/ occurs before /e/ it by default
acquires the dorsal place elements |I, A| for consonants (shown by dotted lines before the
derivation). The representation shows that after the derivation /N/ becomes a palatal [n] nasal.
Nasal place assimilation of /N/ before stem-initial consonants can be formalized within the

EBD framework. In EBD, nasal place assimilation is represented by linking the place element of
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the trigger consonant to the stop |?| element of the nasal. This is so because between the two manner
elements of nasal manner, that is, vocalic |L| and consonantal |?|, it is the latter that determines the
place specification of the nasal. This view is supported by the fact that nasal stops share place
specifications with oral stops across languages. The diagrams in (22) show nasal place assimilation
at labial (22a), alveolar (22b), palatal (22c), and velar (22d) places:

(22)  Nasal place assimilation in EBD

a. Rwanda: /iN-bwa/ > [imbwa] ‘dog’ (Kimenyi 1979:34)

ﬁPFX) (STEM) (PFX) (ST|E|V|)
h ~

i_ L+ ? L >

2 ?

IN+b/ > [mb]

b. Rwanda: /iN-da/ -> [inda] ‘stomach, pregnancy’ (Kimenyi 1979:34)

(PRX) (STEM) (PEX)  (STEM)
O + O > 0 0
|[ L 2 L L L+ 2 L

?\\\\\\\ ‘ ?\'I

IN+d/ = [nd]
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C. Swahili: /N-fi/ > [ngi]  “9/10-country’

(PEX)  (STEM) (PFEX) (STEM)
0 @] o) O
N >~ |
I[ L+ '|1> 2> L L ]|>
e H ? H

]
Al A

IN+{1 > [nf]

d. Swahili: /N-goma/ > [pgoma] ‘9/10-drum’
(PITX) (STEM) (PRX) (STEM)
O 0 > O O
I|_ L + ? L L L ? L

P ?
A A

IN+g/ - [ng]

In (22a), nasal place assimilation is represented by linking the labial place element |U| of /b/ to the

stop manner element |?| of the nasal while in (22b), the alveolar place element |I| of /d/ is linked to

|?] of the nasal. In (22c-d), the alveo-palatal elements |A, 1| and velar element |A| are linked to the

manner element |?| of the nasal to represent nasal place assimilation at these places.

The deletion of /N/ was observed before nasals and voiceless obstruents. /N/ deletion

before nasals may be analyzed as nasal degemination. Studies on geminate sonorants show that

these segments are disfavored across languages (Taylor 1985; Podesva 2002; Kahawara 2005).

Geminate sonorants are marked segments because they are confusable with their corresponding

singletons. This situation arises since it is more difficult to perceive the segmental length of
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sonorous segments. Besides, it is more demanding to articulate voiced geminate consonants. This
IS SO because sustaining sonorant length requires that vocal cords be drawn close together for a
longer duration in order to maintain voicing throughout the articulation period. This difficulty is
eased in word-initial position where it is possible to break the geminate nasal into two prosodic
parts, namely a syllabic first half and an onset second half (see Hayes 1989). This prosodic division
explains why geminate nasals involving /N/ tend to appear initially but not medially.

The deletion of /N/ before voiceless obstruents also appears to be motivated by articulatory
factors. /N/ effacement in this context gets rid of a sequence of a homorganic nasal followed by a
voiceless obstruent especially in languages that disallow nasal devoicing. This sequence is taxing
to articulate since it involves a gesture for voicing and another for voicelessness with concomitant
occlusion at the same point of articulation. Thus, nasal deletion before voiceless obstruents
circumvents articulatory difficulties. Alternative strategies may include nasal devoicing, postnasal
debuccalization and aspiration, postnasal voicing, and nasalization; all these typological
alternations are attested in Bantu. Nasal deletion may be formalized in EBD as in (23) where /N/
deletion occurs before /p/ (23a), /s/ (23b), and /n/ (23c¢):

(23) EBD representation of /N/ deletion

a. Swabhili: IN-pana/ > [p"ana] ‘9/10-rat’
(PFX) (STEM) (STEM)
|
@) 0] o)
| JN
|L L + ?| > ?| H
? U U

IN +p/ > [p"
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Yao: [/N-saadi-il-l-e/>

(PRX) (STEM)

L +

|
@) 0]
™~ |
H
|
|

~N—Tr

IN +s/ > [s]

Yao: /N-paku-il-l-e/ -

(PEX) (STEM)
i !
™S~ ™
||_ L+ ||_ L
? ?
™
I A
IN+7/ = [n]

[saadiil-e] ‘told me’ (Ngunga 2000:61)

(STEM)

@)

|
> H
|
|

[nakwiil-e]

before /n/, implying that Yao disallows geminate nasals.
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‘lifted me’

(STEM)

(Ngunga 2000:60)

In (23a), /N/ deletion is accompanied by the change of /p/ to [p"], that is, aspiration. Aspiration is
represented by the phonation element |H|, the same element that represents fricative manner (23Db).
In (23b), /N/ is deleted before /s/ which has |H| as the sole manner element. The representations in
(23a-b) indicate that nasals disfavor |H| segments after them, be they characterized by manner or
laryngeal properties. We propose that languages that allow nasal effacement in this context do not
tolerate aspirated or devoiced nasals in their phonological systems. The facts in (23a-b) support
the EBD idea of using the same elements for manner and laryngeal contrasts since |H| of fricative

manner and |H| of laryngeal specification have the same effect on the nasal. In (23c), /N/ deletes



EBD treats laryngeal contrasts aspiration, breathy voice, and voicelessness as different
phonetic interpretations of the same phonological segment represented by the phonation element
|H|. The Bantu data we examined in the previous sections showed that /N/ undergoes both
devoicing and aspiration. EBD treats the two alternations as variants the same phonological
segment represented by the phonation element |H|. In the literature, voiceless nasals and other
voiceless sonorants have been analyzed as aspirated (e.g. Anderson & Ewen 1987; Lombardi
1991). In traditional phonological theories, the feature [spread glottis] was used to characterize
voiceless sonorants and voiceless stops (Halle & Stevens 1971; Lombardi 1991). EBD follows the
same view by denoting aspiration, breathy voice, and voicelessness with a single phonation
element |H|. In EBD, a laryngeal segment does not contrast with a corresponding laryngeal
modification within a subsyllabic category such as an onset (in EBD, laryngeal elements contrast
at the subsyllabic position, and are thus dominated by that position). This means that an aspirated
nasal and a sequence of a nasal and a glottal fricative are not contrastive within a subsyllabic
category. Therefore, the units [m", mh] are not contrastive and may be interpreted as a voiceless
or aspirated or breathy bilabial nasal, and is formalized as a single segment as in (24):

(24)  Nasal aspiration/devoicing

Shona: IN-pasa/ > [mhasa] ‘10-mat’ (Fortune 1955:83)
(PRX)  (STEM) (PRX)
o4 ]
L[ L + 1|> > :L\H
? e ?
Y l|J

IN +p/ = [m"], [mh]
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In (24), postnasal debuccalization of /p/ to a laryngeal fricative [h] gives rise to the aspirated
bilabial nasal that may be transcribed as [m"] or [mh]. Note that in EBD, this segment may be
represented as a single aspirated nasal as in (24) or a nasal followed by a laryngeal fricative.
Phonetically, this nasal may be interpreted as a voiceless or aspirated or breathy voiced, depending
on the language. In (24), [m", mh] is represented by the dependent element |H| of nasal manner.
This is achieved by substituting dependent |L| of nasal manner with |H]|.

The realization of /N/ as a syllabic nasal is not consistent; it surfaces syllabic in
monosyllabic stems and when it occurs in a geminate nasal. Elsewhere, it is non-syllabic. In EBD,
syllabicity alternation of /N/ may be represented by varying the subsyllabic category that
dominates nasal manner. In EBD, the structure of nasal manner consists of a vocalic element |L|
dominated by a subsyllabic category and a consonantal element |?| dominated by the vocalic
element |L|. When /N/ surfaces non-syllabic, this means that its sonorant element |L| is dominated
by the onset (O) (25a) but when it surfaces syllabic its sonorant element |L| is dominated by the
nucleus (N) (25b):

(25)  Syllabicity alternation of /N/
a. Non-syllabic /N/
Tswana:  /N-rata/ > [ntata] ‘love me’ (Cole 1955:41)
o) o) O

] .

L + L > L L ? H

L
l\ | \I
? \\\\ H ?
.y
I

IN+1/ = [nt"]
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b. Syllabic /N/

Tswana: /N-twa/ -> [ntwa] ‘war’ (Cole 1955:41)
N O N O
Il_\L + 1|> -> I’_\L 'L

T |
IN+t/ - [nt]

In (25a-b), the realization of /N/ as an alveolar nasal [n] is represented by linking the place element
|1] to the stop manner element |?| of the nasal. In (25a), /N/ is dominated by an onset, meaning that
it is non-syllabic. Aspiration of the postnasal alveolar stop is represented by the dependent element

|H|. In (25b), /N/ is dominated by a nucleus, interpreted that it is syllabic.

4.8 Summary

In this chapter, we set out to describe and formalize alternations that occur in /N/ when it
interacts with stem-initial segments. The changes observed in /N/ when it interacts with stem-
initial segments include nasal place assimilation, aspiration, devoicing, effacement, and syllabicity
alternation. Besides, when /N/ is placed before vowel-initial stems it surfaces as a dorsal nasal (i.e.
[n, n]). These changes raised a number of questions: (a) why does /N/ assimilate to the place of
articulation of the stem-initial segment? (b) Why does /N/ become a dorsal nasal before vowel-
initial stems? (c) Why do some languages allow nasal devoicing, aspiration and effacement in

some contexts while others do not? (d) What are the implications of syllabicity alternations of /N/?
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(d) How can the changes of /N/ be formalized in phonological theory? We did not raise answers
to all the questions, but the EBD approach revealed that some of the changes that occur in /N/ are
expected in nasals generally but crosslinguistic variations abound. As stops, nasals are expected to
share place features with oral stops, that is, be articulated at labial, alveolar, palatal, and velar
places. Since nasals consist of vocalic and consonantal properties, they may function as onset or
syllable nucleus, hence the syllabicity alternations of /N/. Owing to their vowel-like phonetic
features that derive from their dorsal place feature, palatal and velar nasals are preferred before
vowel-initial stems in Bantu. Nasal devoicing and nasal aspiration are different phonetic
implementations of the same phonological segment represented in EBD by the phonation element
|H|. The (non-)occurrence of nasal effacement, devoicing, and aspiration depend on the language.

The next chapter explores postnasal alternations associated with /N/.
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CHAPTER 5
5. POSTNASAL ALTERNATIONS

5.1 Introduction

In this chapter we examine the influence /N/ exerts on stem-initial consonants, and the
postnasal patterns that emerge from this influence. The realization of /N/ in consonant-initial stems
yields a wide range of postnasal alternations. The postnasal processes induced by /N/ tend to vary
within and across languages. Yet, in some languages /N/ does not affect certain stem-initial
consonants. This chapter investigates the range of postnasal patterns associated with /N/. The main
goal of the chapter is to assemble postnasal alternations triggered by /N/ and account for them
within Element-based Dependency (EBD) (Botma 2004). Since manner is an essential property of
segments, this chapter is organized around manner types as follows: nasal-stop interaction (85.1),
nasal-affricate interaction (5.2), nasal-fricative interaction (85.3), and nasal-sonorant interaction

(85.4). The analysis and discussion appears in 85.5 and the summary 85.6.

5.2  Nasal-stop interaction

There are at least five kinds of stops observed in Bantu languages, namely voiced,
voiceless, aspirated, implosive, and ejective stops. The interaction between /N/ and stem-initial
stops shows that some stops undergo change when preceded by /N/ while others do not. We will
examine the interaction between /N/ and each of the stop types, starting with voiceless stops. When
IN/ occurs before voiceless stops the latter may surface unchanged or undergo a variety of
alternations. The most common of such alternations are nasal substitution, voicing, and aspiration.
Bantu languages in which voiceless stops remain unchanged after /N/ include Gusii (Cammenga

2002; Nash 2011), Lamba (Doke 1922), Lungu (Bickmore 2007), Ganda (Ashton at al. 1954), and
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Tswana (Cole 1955). In Lamba, the voiceless stops /p, t, ¢, k/ surface unaltered when preceded by
IN/, as illustratedin (1). In (1), 1SG /N/ in Lamba, as in other Bantu languages, assimilates to the
place of articulation of the stem-initial stop (Doke 1922):

1) Unchanged postnasal voiceless stops in Lamba

f. /N-pape/ -> [mpape] ‘let me carry a pick’
g. /N-tinte/ > [ntinte] ‘let me tug’

h. /N-cite/ -> [ncite] ‘let me do’

i. /N-kake/ > [nkake] ‘bind me’

The examples in (1) demonstrate that the realization of Lamba /N/ does not affect in any way stem-
initial voiceless stops /p/ (1a), /t/ (1b), /c/ (1c) and /k/ (1d).

However, in a number of languages, /N/ triggers postnasal voicing in stem-initial voiceless
stops. This process is attested in languages such as Kikuyu (Barlaw 1951), Konde (Meinhof 1932),
and Yao (Ngunga 2000). The data in (2) illustrate postnasal stop voicing in the aforementioned
languages in which /k/ surfaces as [g] (2a, ), /t/ as [d] (2b, e), and /p/ as [b] (2d):

2 Postnasal stop voicing in Konde, Kikuyu, and Yao

a. Konde: /IN-kuku/ -> [inguku] ‘9-fowl’

b. Kikuyu: /N-tem-e/ > [ndeme] ‘Am I to cut?’

c. Kikuyu: /N-ken-e/ > [ngene] ‘Am I to rejoice?’

d. Yao: /ju-N-pat-il-e/ > [jJuumbatile] ‘s/he got me’

e. Yao: /ju-N-tiis-il-e/ -> [juundiisile] ‘s/he ran away from me’
f. Yao: /ju-N-kam-il-e/ -> [juungamile] ‘s/he milked me’

In addition to voicing, voiceless stops may undergo postnasal aspiration after /N/. This

alternation is observed in some languages including Shona (Fortune 1955), Pokomo (Hinnebusch
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1975), Rwanda (Kimenyi 1979), and Nyamwezi (Maganga & Schadeberg 1992). The examples in
(3) demonstrate postnasal aspiration of voiceless stops in Shona (Fortune 1955) and Nyamwezi
(Maganga & Schadeberg 1992). In (3), stem-initial voiceless stops /p, t, k/ are subject to postnasal
debuccalization (or aspiration) to surface as a glottal fricative [h] in Shona (3a-c) and Nyamwezi
(3d-e). In (3c) the nasal undergoes effacement before /k/, but /k/ surfaces as [h]:

3) Postnasal aspiration of voiceless stops in Shona and Nyamwezi

a. Shona: /N-pasa/ > [mhasa] ‘10-mat’
b. Shona: IN-tivi/ > [nhivi] ‘10-side’
c. Shona: /N-kuni/ -> [huni] ‘10-log’
d. Nyamwezi: /N-paana/ -> [mhaana] ‘10-healthy’
e. Nyamwezi:  /N-tuulRa/ > [nhuuRd] ‘10-misery’

In some Bantu languages, for example, Hehe (Odden & Odden 1985) and Luyana (Givon
1970Db), /N/ substitutes stem-initial voiceless stops but retains their place specifications. This
alternation is known as “nasal substitution” in the literature.?’ The effect of nasal substitution in
these languages is that an NC input in which C is a voiceless stop is realized as a short homorganic
nasal. The data in (4) show nasal substitution in Hehe (4a-b) (Odden & Odden 1985) and Luyana
(4c-e) (Givon 1970b). The target stops in Hehe are /t/ (4a) and /k/ (4b) and in Luyana the target

stops are /p/ (4c), /t/ (4d), and /k/ (4e):

20 Nasal substitution refers to the replacement of a root-initial voiceless obstruent by a homorganic
nasal (Pater 1996). Similar to Austronesian languages (Halle & Clements 1983:125; Pater 1996),
nasal substitution in Bantu languages appears to target voiceless stops.
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(4)

e.

Nasal substitution in Hehe and Luyana

Hehe:
Hehe:
Luyana:
Luyana:

Luyana:

IN-teefu/
IN-kaanzi/
/N-poko/
IN-tabi/

IN-kuku/

N2 2 2/

9

[neefu] ‘red mats’
[paanzi] ‘walls’
[moko] ‘arm, knife’
[nabi] ‘prince’
[guku] ‘chicken’

In (4), [n] replaces /t/ (4a, d), [n] replaces /k/ (4b, ¢), and [m] replaces /p/ (4¢).

The interaction between /N/ and stem-initial voiced stops also leads to different postnasal

patterns. The voiced stop may remain unaltered or undergo two alternations, namely devoicing

and nasalization. Languages in which voiced stops surface unaltered after /N/ include Shona

(Fortune 1955), Swahili (Meinhof 1932), Rwanda (Kimenyi 1979), Lungu (Bickmore 2007), Gusii

(Cammenga 2002; Nash 2011), and Ganda (Ashton et al. 1954). In (5), stem-initial voiced stops

/b, d, g/ surface unaltered in Shona (5a-b), Ganda (5c-d), and Rwanda (5e-f):

(5)

a.

b.

Unaffected postnasal voiced stops in Shona, Ganda and Rwanda

Shona:

Shona:

Ganda:

Ganda:

Rwanda;

Rwanda;

/N-banje/
IN-darama/
/N-gaba/
IN-duuma/
/i-N-bwa /

/i-N-gwe/

>

v v

>

[mbanje] ‘wild’

[ndarama] ‘gold’

[ngaba] ‘I divide’
[nduuma] ‘I command’
[imbwa] ‘dog’
[ingwe] ‘leopard’

In some languages, /N/ may cause postnasal devoicing, a process common in the Sotho-

Tswana subgroup of Bantu that includes Tswana, Kgalagari, and Sotho. In (6), Tswana stem-initial
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voiced stop /b/ becomes [p] (6a-b) (Cole 1955:41) while Kgalagari stem-initial voiced stops /b, d,
g,/ surface as [p, t, k, c] (6¢-f) when preceded by /N/ (Solé et al. 2009:303):

(6) Postnasal stop devoicing in Tswana and Kgalagari

a. Tswana: /N-bona/ > [mpdna] ‘see me’

b. Tswana: /iN-bona/ > [goipdna] ‘to see oneself’
c. Kgalagari: /yu-N-bon-& > [yompoOn4] ‘to see me’

d. Kgalagari:  /xu-N-duz-a/ -> [yontuza] ‘to anoint me’
e. Kgalagari:  /yuo-N-gét-a/ > [yonkata] ‘to like me’

f. Kgalagari:  /yo-N-pis-a/ > [yoncisa] ‘to feed me’

In both Tswana and Kgalagari, plosives and affricates are contrastive at three laryngeal
specifications, that is, voiceless aspirated, voiceless unaspirated, and voiced. Thus, postnasal
devoicing in these languages neutralizes laryngeal specification postnasally in addition to
producing a segment type attested in their phonemic inventories. Note that postnasal devoicing in
these languages also affects other segment types such as liquids and fricatives but devoicing in
approximants is always accompanied by postnasal hardening.

Postnasal nasalization is observed in some languages especially in the context of Meinhot’s
Law (ML). We saw in chapter 3 that in ML, generally /N/ conditions nasalization in stem-initial
voiced consonants if the onset of the second syllable is an NC or plain nasal. Nasalization of stem-
initial voiced consonants ensures that no oral consonant intervenes between /N/ and the stem-
internal nasal or NC. The nasalization of voiced stops due to ML is observed in languages such as
Ganda (Ashton et al. 1954), Kikuyu (Barlaw 1951), Nyamwezi (Maganga & Schadeberg 1992),
Lamba (Cole 1922), and Bemba (Kula 2000). However, nasalization in stem-initial voiced stops

is not limited to ML languages only. In languages such as Yao (Ngunga 2000), the nasalization of
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voiced consonants mayoccur in the absence of ML. The data in (7) illustrate nasalization of voiced
stops after /N/ whereby in (7a-d) nasalization of voiced stops is conditioned by ML in Ganda (7a-
b) (Ashton et al. 1954) and Nyamwezi (7c-d) (Maganga & Schadeberg 1992). In (7e-f), Yao
nasalization of voiced stops is not due to ML (Ngunga 2000):

@) Postnasal nasalization of voiced stops

a. Ganda: IN-ge:nd-a/ -> [ppe:nda] ‘I go

b. Ganda: /N-bu:mb-a/ -> [mmu:mba] ‘I mould’

c. Nyamwezi: /N-goma/ -> [yoma] ‘10-drum’

d. Nyamwezi: /N-geendo/ -> [yeendo] ‘10-travels’

e. Yao: /ju-N-bedud-i-il-1-e/ > [Juumedudiile]‘s/he broke off for me’
f. Yao: /ju-N-gav-il-e/ -> [juupavile]  ‘s/he cut me’

Ganda stem-initial voiced stops /g, b/ become [, m] (7a-b) and Nyamwezi /g/ becomes [n] (7c-d)
after 1SG /N/ in the context of ML. In Ganda, nasalization produces geminate nasals [nn] (7a) and
[mm] (7b), but in Nyamwezi, nasalization results in a short nasal [n] (7c-d). In Yao nasalization,
stem-initial voiced stops /b, g/ are replaced with homorganic nasals [m, ] (7fe-f).

Aspirated stops are also influenced by /N/ as is evident in at least two alternations, namely
postnasal voicing and deaspiration. Languages that allow postnasal voicing of aspirated stops
include Tswana (Cole 1955) and Konde (Meinhof 1932). In these languages, postnasal voicing
affects all kinds of obstruents. The examples in (8) demonstrate postnasal voicing of aspirated
stops in Konde. In (8), Konde /N/ occurs as the prefix for 9/10 (8a-b) and 1SG (8c-e) (the augment

/il occurs in (8a-b) (adapted from Meinhof 1932:136):
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(8) Postnasal voicing of aspirated stops in Konde

a. [iN-t"eko/ > [indeko] ‘9-pot’

b. /i-N-pimba/ > [imbimba] ‘9/10-short’

c. /N-p"on-il-e/ > [mbonile] ‘I have gotten well’
d. /N-t"um-il-e/ > [ndumile] ‘I have sent’

e. /N-kK"am-il-e/ > [ngamile] ‘I have milked’

In (8), stem-initial aspirated stops /t", p", k"/ undergo postnasal deaspiration and voicing after /N/
to become voiced stops [d, b, g], respectively. Konde postnasal voicing of aspirated stops thus
neutralizes the aspirated/voiced contrast postnasally.

Aspirated stops may be subject to deaspiration before /N/ in some languages. Languages
that allow postnasal deaspiration include Zulu and Xhosa. In both languages, plosives and
affricates have a three-way contrast in laryngeal features, namely voiceless aspirated, ejective, and
voiced. In these languages, when /N/ occurs before voiceless aspirated stops /p", t", k"/ they
undergo deaspiration and surface as ejective stops [p’, t’, k’]. The data in (9) shows postnasal
deaspiration in Zulu (Doke 1926:66-71) and Xhosa (Podile 2002:105). The examples in (9) contain
IN/ of class 9/10 (the augment /i/ occurs before /N/):

9) Postnasal deaspiration after /N/ in Zulu and Xhosa

a. Zulu: lizi-N-t"i/ > [izint’i] “10-stick’

b. Zulu: fizi-N-p"a:pPe/ -> [izimp’a:p"e] ‘10-feather’
c. Zulu: /i-N-k"at"a:zo/ -> [ink’at’4:z0] ‘9-trouble’
d. Xhosa: /iN-t"et"o/ > [int’et"o] ‘9-speech’

e. Xhosa: /iN-p"azamo/ > [imp’azamo] ‘9-mistake’
f. Xhosa: /iN-K"ut"alo/ > [ink’utalo] ‘9-diligence’
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In languages that have implosive stops in their inventories, the interaction between /N/ and
implosive stops results in de-implosion that produces plosive stops. The most common implosive
stops in Bantu languages are bilabial /6/ and alveolar /dl. Implosive stops are attested in some
languages such as Zulu, Ndebele, Shona, and Xhosa. When preceded by /N/ implosive stops /6, d
/ undergo de-implosion and surface as plosive stops [b, d], but in Xhosa de-implosion produces
breathy voiced stops. The data in (10) show postnasal de-implosion induced by /N/ of class 9/10
IN/ in Zulu (Doke 1926:66), Shona (Fortune 1955), and Xhosa Podile 2002:109):

(10)  Postnasal de-implosion after /N/ in Zulu, Xhosa, and Shona

a. Zulu: [iN-bG:zi / > [imbu:zi] ‘9-goat’

b. Zulu: lezi-N-6i:li/ > [ézimbi:li]  “9-two’

c. Xhosa: /IN-beko/ -> [imbeko] ‘9-reverence’
d. Xhosa: /iN-Bali/ -> [imbali] ‘9-story, history’
e. Shona: IN-berek/ -> [mbereko] ‘9-cradle skin’
f.  Shona: IN-diki/ > [ndiki] ‘9-small’

In (10), the Zulu implosive stop /6/ becomes a plosive stop [b](10a-b), parallel to Shona /6/ that
changes to [b] after /N/ (10e). The Shona alveolar implosive /dl becomes a plosive stop [d] after
/N/ (10f) while in Xhosa the bilabial implosive stop /6/ changes to a breathy voiced stop [b] after
/N/ (10c-d). The data in (10) shows that the implosive/plosive contrast in Zulu, Xhosa, and Shona
is neutralized postnasally where only the plosive allophones are allowed.

Ejective stops seem to surface unaffected by /N/ in languages where they occur, for
example, Zulu (Doke 1926) and Tswana (Cole 1955). In both Zulu and Tswana, stem-initial

ejective stops remain unchanged when preceded by /N/. The Zulu examples in (11) indicate that
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IN/ has no effect on ejective stops. In (11), Zulu ejective stops /p’, t’, k’/ surface unaltered after
/N/ of class 9/10 /N/ (Adapted from Doke 1926):
(11) Unaffected ejective stops after /N/ in Zulu

a. [i-N-p’ot’emp’a:t’e/ - [imp’ot’emp’a:t’e]  ‘9-mashy food’

b. /izi-N-p’a:1a/ > [izimp’&:1a] “10-good’
c. [i-zi-N-t’unt:nu/ > [izint’und:nu] ‘10-person with large buttocks’
d. /izi-N-k’obo/ > [izink’5bo] ‘10-wristlet wire’

In Table 1 below we summarize the influence /N/ exerts on stem-initial stops:

Table 7: Summary of the effect of /N/ on stem-initial stops

Stop type Postnasal alternations

Voiced stops unaffected, devoicing, nasalization

Voiceless stops | unaffected, voicing, aspiration, nasal substitution

Aspirated stops | voicing, deaspiration

Implosive stops | de-implosion/plosivization

Ejective stops Unaffected

The observed facts about the effect of /N/ on stem-initial stops raise a number of questions. (a)
What determines the crosslinguistic variations in the processes triggered when /N/ interacts with a
given type of stop? (b) Why are some stops unaffected by /N/? (c) What enables /N/ to induce a
large number of postnasal alternations in stops? These questions will be addressed in 85.5. In the

next section we examine the influence /N/ has on stem-initial affricates.

125



5.3  Nasal-affricate interaction

The interaction between /N/ and stem-initial affricates yields few postnasal changes. In a
number of languages, affricates remain unaltered when preceded by /N/. However, postnasal
deaffrication in voiceless affricates is observed in Rwanda (Kimenyi 1979). Bantu languages
whose affricates surface unaffected after /N/ include Lungu (Bickmore 2007), Zulu (Doke 1926),
Shona (Fortune 1955), and Swahili (Meinhof 1932). The data in (12) show that in Shona both
voiced and voiceless affricates surface unaltered after /N/ of class 9/10. Note that in Shona /N/
undergoes effacement before affricates. In (12), Shona stem-initial affricates that surface
unaffected include /pf/ (12a), /ts/ (12b), /ts/ (12c), /bv/ (12d), and /dz/ (12e) (Fortune 1955):

(12)  Unaltered stem-initial affricates in Shona

a. /N-pfuta/ -> [pfuta] ‘9/10-castor-oil’
b. /N-tsara/ -> [tsara] ‘9/10-row’

c. /N-tsuku/ -> [tsuku] ‘9/1010-red’

d. /N-bvumirano/ > [bvumirano] “9/10-agreement’
e. /N-dziviso/ > [dziviso] ‘9/10-obstacle’

In Rwanda, /N/ conditions stem-initial affricates to undergo deaffrication and surface as
fricatives (Kimenyi 1979). Rwanda has three underlying voiceless affricates /pf, ts, t§/ that become
fricatives [f, s, §] when preceded by /N/. The data in (13) illustrate Rwanda postnasal deaffrication
of /pf/ (13a), /ts/ (13b-c), and /t§/ (13d) to fricatives [f, s, §] (Adapted from Kimenyi 1979):

(13) Postnasal deaffrication in Rwanda

a. /iN-pfara/ -> [imfura] ‘noble’
b. /iN-tsina/ -> [insina] ‘banana tree’
c. /iN-tsipika/ -> [insipika] ‘time’
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d. /iN-tsuro/ > [insuro] ‘wild dog’
The table below gives a summary of the effect /N/ has on stem-initial affricates:

Table 8: Summary of the effect of /N/ on stem-initial affricates

Affricative type Postnasal alternation
Voiced affricates Unaffected
Voiceless affricates unaffected, deaffrication

The interaction between /N/ and stem-initial affricates raise two main questions: (a) why are voiced
affricates not subject to deaffrication parallel to voiceless affricates? (b) How do we interpret the
failure of /N/ to alter both voiced and voiceless affricates in some languages? The analysis
presented in 85.5 will address these issues.The interaction between /N/ and stem-initial fricatives

is considered in the following section.

5.4  Nasal-fricative interaction

The influence /N/ exerts on stem-initial fricatives is manifested in different postnasal
patterns. In some languages, /N/ deletes before fricatives, leaving the fricatives unchanged. In other
languages both the nasal and fricative may be retained, and yet the fricative surfaces unchanged.
However, in a number of languages, /N/ may cause various changes in stem-initial fricatives. The
most frequent of such changes include hardening, affrication, and nasalization. The hardening of
fricatives after /N/ is sometimes accompanied by aspiration, devoicing, or voicing. Thus, /N/
affects both the manner and phonation of stem-initial fricatives. The examples in (14) show stem-
initial fricatives that surface unaltered after /N/ in Kikuyu (Barlaw 1951:7), Lamba (Doke 1922),

Shona (Fortune 1955), Ganda (Ashton et al. 1954), and Yao (Ngunga 2000:61):
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(14)  Unaltered postnasal fricatives

a. Kikuyu: /N-hiire/ -> [hiire] ‘Am I to beat?’
b. Lamba: /N-sumine/ -> [nsumine] ‘let me agree’
c. Shona: /eN-funda/ -> [emfunda] ‘narrow’

d. Shona: /N-vuto/ -> [mvuto] ‘bellows’

e. Ganda: /eN-zito/ -> [enzito] ‘heavy’

f. Yao: /ju-N-saadi-il-le/ -> [Juusaadiile] ‘s/he told me’

In (14), both voiced /v, z/ and voiceless /h, s, f/ fricatives surface unaffected after /N/. This situation
obtains whether or not the nasal is realized. In (14a), Kikuyu /N/ is deleted before /h/, leaving the
glottal fricative to surface unaffected. In (14b-e), both the nasal and the fricative are realized but
the stem-initial fricatives /s, f, v, z/ remain unchanged. In (14f), /s/ surfaces unaltered in Yao, a
language that allows postnasal voicing.

In some languages, stem-initial fricatives become affricates when preceded by /N/. Some
of the languages that allow postnasal affrication are Kongo (Meinhof 1932; Hyman 2003), Zulu
(Doke 1926), Tswana (Cole 1955), and Shona (Fortune 1955). In Zulu, /N/ causes affrication in
voiced and voiceless fricatives, as in (15) (the data involves class 9/10 /N/ (Doke 1926:69-70):

(15) Postnasal affrication in Zulu

a. lizi-N-fudu/ > [izimgfG:du] ‘10-tortoise’
b. /izi-N-vemdvane/ > [izimdbvemdvaneg] “10-butterfly’
c. lizi-N-sizi/ -> [izints’:izi] ‘10-sorrow’
d. /izi-N-zime/ > [isindzi:me] ‘10-walking staff’
e. [iz-N-15:60/ -> [izint¥5:60] ‘10-species’
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The data in (15) show that /f/ undergoes affrication to become [¢pf’] (15a), /v/ to [dV] (15b), /s/ to
[ts’] (15¢), /z/ to [dz] (15d), and /¥ to [t1’] (15¢). The derived voiceless affricates in Zulu surface
as ejectives since ejection is one of three laryngeal contrasts made in Zulu.

Postnasal affrication in Bantu languages is also attested in Tswana where the derived
voiceless affricates become aspirated. Postnasal affrication in Tswana changes voiceless fricatives
/s, §/to aspirated affricates [ts", t5"]. In (16), Tswana stem-initial voiceless fricatives /s/ (16a, c)
and /8/ (16b, d) become affricates after class 9/10 and 1SG object /N/ (Cole 1955:40-41):

(16) Postnasal affrication and aspiration in Tswana

a. /N-sébo/ > [ts"ébo] ‘9-scandal’
b. /N-s"otl6/ > [ts"otl6] ‘9-derision’
c. /N-sega/ > [ntshega] ‘cut me’

d. /N-3apa/ > [ntshapa] ‘thrash me’

In Tswana, class 9/10 /N/ is omitted in polysyllabic stems (16a-b) but 1SG /N/ is retainedregardless
of the size of the stem (16¢-d). In (16), affrication occurs whether or not /N/ surfaces.

Stem-initial fricatives may be subject to postnasal hardening after /N/ to become plosives.
Postnasal hardening affects both voiced and voiceless fricatives. However, voiced fricatives tend
to undergo postnasal hardening more frequently than voiceless fricatives. Postnasal hardening of
fricatives is observed in many languages including Gusii (Cammenga 2002; Nash 2011), Shona
(Fortune 1955), Kikuyu (Barlaw 1951), Rwanda (Kimenyi 1979), and Ganda (Ashton et al. 1954).

The data in (17) show hardening of fricatives after /N/ in four different languages:
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(17) Postnasal fricative hardening

a. Gusii: /N-Book-e/ -> [mbooke] ‘I getup’

b. Gusii: IN-yon-¢/ -> [ngone] ‘I snore’

c. Tswana: /ko-iN-fitl"a/ > [goiphitia] ‘to hide oneself
d. Tswana: IN-humé/ > [k"umaé] “10-wealth

e. Rwanda: /i-N-RBoga/ > [imbdga] ‘10-vegetable’

f. Shona: /N-RBoni/ -> [mboni] ‘9/10-pupil of eye’

In (17), the postnasal bilabial fricative // becomes [b] in Gusii (17a), Rwanda (17e), and Shona
(17f). Gusii /y/ is also realized as a plosive [g] after /N/ (17b). In Tswana, the voiceless fricative
[t/ is subject to postnasal hardening with concomitant aspiration to surface as an aspirated plosive
[P"] (17c) while the voiceless glottal fricative /h/ becomes an aspirated velar plosive [k"] (17d).
Voiced fricatives in Bantu languages may undergo postnasal nasalization after /N/.
Postnasal nasalization is a common phonological process in Bantu languages, and is observed in a
number of languages including Lamba (Doke 1922), Ganda (Ashton et al. 1954), Kikuyu (Barlaw
1951), Nyamwezi (Maganga & Schadeberg 1992), Bemba (Kula 2000), and Yao (Ngunga 2000).
In these languages, nasalization targets voiced consonants. The examples in (18) demonstrate
nasalization of voiced fricatives after /N/. In Yao, /v/ surfaces as [m] (18a), Bemba /RR/ as [m] (18b),
Kikuyu /y/ as [n] (18c), and Ganda // as [m] (18d). Although we demonstrated that nasal
substitution affects voiced stops, it is important to show that other segments types undergo this

process as we search for what determines alternations in different segments:
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(18) Postnasal nasalization of voiced fricatives after /N/

a. Yao: /ju-N-vak-i-il-1-e/ -> [Juumaciile] ‘s/he built for me’
b. Kikuyu: /N-yan-eet-¢/ -> [paneete] ‘I had recounted’
c. Bemba: IN-R6:mbel-e/ > [mmo6:mbele] ‘T have worked’
d. Ganda: /N-Bomba/ -> [mmomba] ‘I escape’

The nasalization of voiced fricatives in (18) produces short and geminate nasals from NC inputs.
In Yao (18a) and Kikuyu (18b) postnasal nasalization results in short homorganic nasals that
substitute voiced fricatives /v, y/, respectively. In Bemba (18c) and Ganda (18d) postnasal
nasalization of voiced fricatives creates a geminate nasal [mm], respectively.

Postnasal voicing of stem-initial fricatives induced by N/ is observed in Bantu, for instance,
in Kikuyu (Barlaw 1951) where the sibilant /[/ changes to [j] after /N/, as in /N-fin-e/ = [njine]
‘Am I to burn (it)?” (Barlaw1951:7). The changes that /N/ causes in fricatives are summarized in
Table 9:

Table 9: Summary of the effect of /N/ on stem-initial fricatives

Fricative type Postnasal alternation
Voiced fricatives unaffected, affrication, hardening, nasalization
Voiceless fricatives unaffected, affrication, voicing

Table 9 shows that both voiced and voiceless fricatives may surface unaffected postnasally. In
addition, both voiced and voiceless fricatives are subject to postnasal affrication and hardening.
However, only voiced fricatives undergo postnasal nasalization. Postnasal fricative voicing is also
attested. These facts raise some questions: (a) what is the interpretation of the deaffrication of

both voiced and voiceless fricatives? (b) Why are voiced and voiceless fricatives unaffected by
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/N/ in some languages? (c) Why do we have postnasal voicing in fricatives and not devoicing? (d)
Why do postnasal hardening and nasalization affect voiced fricatives and not voiceless ones? We
will attempt to answer these questions in §5.5. In the next section we examine the interaction

between /N/ and stem-initial sonorants.

55  Nasal-sonorant interaction

This section considers the interaction between /N/ and stem-initial sonorants. The
sonorants to be examined include liquids, glides, and nasals. The effect /N/ has on each of these
segments will be investigated in turn, starting with stem-initial liquids. The interaction between
/N/ and stem-initial glides results in postnasal hardening, nasalization, and deletion. Postnasal
hardening of glides changes /w, y/ to voiced stops [b, j]. This alternation is attested in a number of
languages, for instance, Gusii (Cammenga 2002; Nash 2011), Swahili (Meinhof 1932), Lamba
(Doke 1922), Matuumbi (Odden 1996), Ganda (Ashton et al. 1954), and Shona (Fortune 1955).
The data in (24) reveal hardening in stem-initial glides /w, y/ after /N/:

(19) Postnasal hardening of glides

a. Gusii: IN-yeeng-e/ > [nyemge] ‘I dance’

b. Swahili: IN-wili/ > [mbili] ‘9/10-two’

c. Lamba: /N-yolewa/ > [njolewe] ‘I shout’

d. Matuumbi:  /N-yiméa/ > [yima] ‘10-pole’

e. Ganda: /eN-we/ -> [empe] ‘10-hen perch’

f. Shona: /N-von-i/ -> [mboni] ‘9/10-pupil of eye’

In (19), Gusii stem-initial /y/ hardens to [j] (19a), Swahili /w/ to [b] (19b), Lamba /y/ to [j],

Matuumbi /y/ to [j] (19d), Ganda /w/ to [p] (19¢) and Shona /v/ to [b] (19f).
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Glides may also undergo deletion after /N/ but this alternation appears to be uncommon.
This process occurs in Yao where stem-initial /y/ is deleted along with /N/(Ngunga 2000:60):
(20)  Postnasal /y/ deletion after /N/ in Yao

a. /juu-N-yuuy-i-i-i-e/ -> [juu...iic-€] ‘s/he swung me’
b. /juu-/N-yi-il-k-e/ -> [Juu..uuyiiy-e] ‘s/he reached me’

The realization of /N/ before glides may cause them to undergo nasalization in some
languages. When they are subject to postnasal nasalization, glides surface as homorganic nasals.
In some languages the nasalization of stem-initial glides produces initial geminate nasals as in
Ganda (Ashton et al. 1954). In other languages,the stem-initial glide undergoes nasal substitution,
as in Lamba (Doke 1922). We consider nasal substitution and nasalization to be the same process
on that is nasal substitution a short homorganic nasal appears. The forms in (21) demonstrate
postnasal nasalization of /y/ in Lamba (21a) (Doke 1922) and Ganda (21b-c) (Ashton et al. 1954):

(21) Nasalization of stem-initial glides after /N/

a. Lamba: /N-yundangile/ > [nundangile] ‘be last one left’
b. Ganda: /N-yimba/ -> [npimba] ‘I sing’
c. Ganda: /eN-yangu/ -> [enpangu] ‘10-light’

In both Lamba (21a) and Ganda (21b-c), underlying /y/ is realized as the palatal nasal [n] when
preceded by /N/. However, in Lamba (21a) the nasal-glide sequence is realized as a short
homorganic nasal while in Ganda (21b-c) a similar sequence surfaces as a geminate nasal.
Liquids that appear after /N/ are subject to two main alternations, namely postnasal
hardening and postnasal nasalization. In a number of languages, /N/ causes the hardening of liquids
/1, r/ to [d]. Thus, the contrast between the two liquids is neutralized postnasally in those languages.

However, in Tswana the contrast between /I/ and /r/ is maintained phonetically after /N/ since /1/

133



surfaces as [t] and /r/ as [t"] (Cole 1955). The hardening of liquids after /N/ is illustrated in (22)

with data from Tswana, Swahili and Gusii. In (22a), postnasal hardening of /I/ is accompanied by

devoicing to become [t] (22a). In (22b), /r/ undergoes hardening, devoicing, and aspiration to

surface as [t"]. In Swahili, /I/ and /r/ become [d] after /N/ (22¢c-d) while in Gusii, /r/ becomes [d]

>
N
N
N
N

after /N/ of 1SG subject:
(22)  Postnasal hardening of liquids
a. Tswana: IN-loma/
b. Tswana: /N-rata/
c. Swahili: IN-limi/
d. Swahili: IN-refu/
e. Gusii: IN-rome/
f. Gusii: IN-rar-¢/

>

[ntoma]
[nt"ata]
[ndimi]
[ndefu]
[ndome]

[ndare]

‘bite me’

‘love me’
‘10-tongue’
‘9/10-long, tall’
‘I bite’

‘I sleep’

In some languages stem-initial liquids /I, r/ undergo nasalization after /N/. Postnasal

nasalization of liquids occurs especially in languages that allow Meinhof’s Law (ML). We saw in

chapter 3 that in ML, stem-initial voiced consonants undergo nasalization after /N/ when the

syllable of the second syllable is an NC or plain nasal. The examples in (23) show postnasal liquid

nasalization in Lamba (Doke 1922), Kikuyu (Barlaw 1951), and Ganda (Ashton et al. 1954):

(23)

a.

b.

Postnasal liquid nasalization after /N/

Lamba;

Lamba;

Yao:

Kikuyu:

Kikuyu:

/iN-lembo/

/iN-lumbulula/

/juu-N-loomb-il-e/

IN-rame/

IN-ringe/

[inembo]
[inumbulula]
[juunoombile]

[ntime]

N2 2 N N2

[ninge]
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f. Ganda: /N-londa/ 2> [nnonda] ‘I choose’
The nasalization of liquids in (23) changes the liquids /I, r/ to the alveolar nasal [n]. The nasal-
liquid sequence may surface as a short nasal (23a-e) or geminate nasal (23f). The nasalization of
liquids after /N/ in (23) occurs in the context of Meinhof’s Law (ML).

The realization of /N/ before stem-initial nasals may cause denasalization of stem-initial
nasals, as observed in Yaka (Kidima (1991). The data in (24) show that stem initial /m/ (24a) and
In/ (24b) surface as voiced stops [b] and [d], respectively, after /N/ (Kidima 1991:4-5):

(24) Postnasal denasalization in Yaka
a. /N-mak-idi/ > [mbakini] ‘T carved’
b. /N-nuuk-idi/ -> [nduukini] ‘I sniffed’
The effect of /N/ on stem-initial sonorants is summarized in the table below:

Table 10: Summary of the effect on /N/ on stem-initial sonorants

Type of sonorant | Postnasal alternation

Glides Hardening, deletion, nasalization
Liquids Hardening (with aspiration, devoicing), nasalization
Nasals Denasalization

The main issues that stem from the interaction between /N/ and sonorants are as follows: (a) Why
do some languages allow hardening of glides and liquids while others subject them to deletion
and/or nasalization? (b) On what basis do some languages allow denasalization of stem-initial

nasals while others do not? These are some of the issues we address in §5.5 below.
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56  Analysis and discussion

The preceding sections revealed that /N/ causes a series of alternations in stem-initial
segments. The main questions that arise from this fact are two: (a) what causes the variations in
postnasal alternations? (b) How to we account for the noted postnasal variations? We will address
these issues within the Element-based Dependency (EBD) framework (Botma 2004). Most of the
alternations induced by /N/ involve changes in manner and laryngeal specification of stem-initial
consonants. Postnasal debuccalization is the only alternation that combined a change in the [place]
feature and manner of target consonants. We will start our analysis with postnasal patterns that
involve a change(s) in laryngeal specification.

Postnasal alternations that affect laryngeal specification include nasalization, voicing,
aspiration, de-aspiration, debuccalization, devoicing, and de-implosion. In EBD, nasalization is
treated at a par with voicing. We will adopt the EBD account that categorizes laryngeal contrasts
into three groups represented by the elements |L|, |?|, |[H|(Botma 2004:215):

(25) Laryngeal contrasts in EBD

a. |?|: glottalization, ejection, creaky voice, implosion

b. |H|: aspiration, breathy voice, voicelessness

c. |LJ: voice, nasalization
The main claim EBD makes about laryngeal contrasts is that phonological segments represented
by the phonation elements |?|, |H|, and |L| have different phonetic interpretations shown in each
group. The phonetic realization of a phonological segment depends on differences in phonetic
implementation and the manner structure to which a phonation element is associated. Besides,
EBD maintains that nasals are subject to two phonation types, namely aspiration and glottalization.

These claims predict some of the observed postnasal patterns associated with /N/. Some of the
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predictions EBD makes include the following: (a) nasalization targets sonorants while voicing
targets obstruents. (b) Nasals may undergo aspiration or glottalization. (c) Nasal place assimilation
targets places of oral stop articulation, i.e. bilabial, alveolar, palatal, and velar places. (d) A single
phonological segment may have different phonetic realizations depending on the language and
segment type. (e) Some alternations caused by a nasal will involve its stop property while others
will involve its vocalic property.

Let us now consider postnasal alternations that involve the phonation element [L|. In the
EBD phonological structure of segments, the phonation element |L| represents nasalization or
voicing. Nasalization and voicing are predicted to occur when phonation |L| is linked to sonorant
and obstruent manner, respectively. The alternations associated with /N/ that involve phonation |L|
include nasalization, nasal substitution, denasalization, and voicing. In nasalization, phonation |L|
of the nasal is linked to the dependent position of a sonorant and the place element of the target
sonorant linked to the stop element |?| of the nasal to show place assimilation (26a). In nasal
substitution, the stop element |?| of the obstruent is delinked and its place element linked to the
stop element |?| of the nasal (26b). In denasalization, the sonorant element |L| of the nasal is
delinked and the place element of the lexical nasal linked to the stop |?| element of /N/ (26c). In
the voicing of an aspirated voiceless stop, the phonation element |?| of the stop is delinked and
substituted with |L| which is then linked to the phonation |L| of the nasal. Then, the place element
of the oral is linked to the stop element |?| of the nasal. So, all segments that are subjected to
nasalization are sonorants in their respective phonological systems. Note that nasalization of
sonorants and voicing of obstruents involve less and simpler operations; so, they are preferred.

The diagrams in (26) represent these alternations where each derivation shows the structure of
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segments before and after the derivation. The relevant operations include linking,
delinking/deleting, addition, and switching of elements (dotted lines show a linking operation):?:

(26) Postnasal (de)nasalization, nasal substitution, and voicing

a. Postnasal nasalization
Ganda:/N-bo:mb-a/ -> [mmo:mba] ‘I escape’ (Ashton et al. 1954:156)
o) 0 o) o)

/N + b/ 2 [mm]

b. Nasal substitution
Luyana: IN-kuku/ -> [guku] ‘chicken’ (Givon 1970b)
0] (0] (0]
L L + ? -> I|_ L
|
T ?
|
A A
IN + Kkl = [n]

21 In this study, nasals and oral consonants are dominated by onset (O) unless indicated
otherwise.
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C. Postnasal denasalization

Yaka: IN-mak-idi/ > [mbakini] ‘I carved” (Kidima 1991:4)
0] 0] 0] 0]
L L + I|_ L > L L ? L
|
VT ? ?
e
U U
/N +m/ - [mb]
d. Postnasal voicing and deaspiration
Konde: /iN-theko/ = [indeko] ‘9-pot” (Meinhof 1932:136)
o) 0] 0) O]

L L +H 2?2 > L L 2
L.
PR ?
| !

IN +t"/ > [nd]
The choice to subject a segment to change(s) that affect manner and/or laryngeal contrast are a
language-specific matter. Thus, languages may allow or disallow the alternations sketched in (26).
However, alternations that involve less complex operations are preferred. The postnasal
alternations represented in (26) indicate that nasalization affects sonorants while voicing affects
obstruents. Nasal substitution may target both sonorants and obstruents. Postnasal denasalization
is rare in Bantu, but it seems to avoid nasal deletion and geminate nasals in favor of NCs. This
alternation is achieved by delinking the vocalic element |L| of nasal manner. In postnasal voicing

of an aspirated stop /t"/, the presence of dependent |H| in the structure blocks the spreading of
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dependent |L| of the nasal to cause voicing. This linking is made possible by replacing dependent
|H| with |L|, and this changes [t"] to [d].

The representations in (27) show postnasal hardening and the realization of voiceless
obstruents postnasally. In (27a), the place element of /r/ is linked to the stop element |?| of the
nasal to show place assimilation. The phonation element |H| of /r/ is delinked while its sonorant
element |L| is replaced with the stop element |?|. The phonation element |L| is added to indicate
voicing. In (27b), the voiceless postnasal stop is realized unchanged, so the only operation here is
the linking of the velar place element |A| of the stop to the consonantal element |?| of the nasal to
show nasal place assimilation.

(27) a. Postnasal hardening

Shona: /N-rimi/ -> [ndimi] ‘10-tongue’ (Fortune 1955)
o) 0] o) o)
™~ | ™S~ ™~
L L + L > L L ? L
N -
VT H ?
| I

IN + 1/ > [nd]

b. Realization of a postnasal voiceless stop

Lamba: /N-kake/ -> [nkake] ‘bind me’ (Doke 1922)
O 0] o) O
™S~ | | |
L L + ? 2 L ?
l\ \l
[N ?
A A
IN + k/ =2 [nK]

140



In (27a), Shona /r/ (although a sonorant) does not undergo nasalization but is instead subject to
postnasal hardening to become [d]. The lack of nasalization in (27a) must be attributed to language-
specific phonology. In (27b), the velar voiceless stop /k/ surfaces unaffected after /N/ in Lamba,
also due to the phonology of this language. In other languages, /k/ would undergo nasal substitution
or voicing, or the nasal would undergo deletion. A nasal followed by a voiceless obstruent is likely
to be aspirated or devoiced (NC sequences like (27b) need experimental verification).

The next cluster of postnasal patterns we will consider involves the phonation element |H|.
In EBD, the phonation element |H| subsumes aspiration, breathy voice, and voicelessness. These
alternations are represented in (28). In (28), /N/ becomes a homorganic nasal when the place
element of the obstruent is linked to the stop element |?| of the nasal. In (28a), postnasal devoicing
of /b/ to [p] is represented by the substitution of dependent |L| with |H|. In (28b), postnasal
deaspiration involves the replacement of dependent |[H| with |?|, thus changing the aspirated stop
/K" to an ejective stop [k’]. Note that the Xhosa phonemic inventory has contrasts aspirated,
ejective, and voiced obstruents. In postnasal aspiration (28c), the phonation element |H| is added
to the dependent position of /p/, changing it to [p"]. In debuccalization (28d), /p/ loses the stop
element |?| and takes up the phonation element [H|, thus becoming [h] that may surface as either a
separate segment after the nasal (i.e. [mh]) or as aspiration on the nasal (i.e. [m"]) (the diagram
shows [m"]). Note that the phonation element |H| has different phonetic realizations, that is,
voicelessness (28a), aspiration (28b), and debuccalization (28d). The various realizations of |H|
postnasally stem from crosslinguistic differences in phonetic implementation. The substitution of
|H| with |?| in (28c) is determined by the phonemic system of Xhosa that excludes |H| consonants

in its inventory.
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(28)  Postnasal devoicing, (de)aspiration, and debuccalization

a. Postnasal devoicing
Tswana: /IN-bbéna/ > [mpdna] ‘see me’ (Cole 1955:41)
o) 0] o) O
II_ L+ L ? = L L ?
? T ?
U U

/N + b/ > [mp]

b. Postnasal deaspiration

Xhosa: /iN-khut'alo/ > [ink’ut"alo]  9-diligence’ (Podile 2002:105)

o) 0 o 0
~~ X | ]
L L+H ? > L 2?2 ?

IN + k" > [nk’]
C. Postnasal aspiration

Pokomo: /N-pana/ > [mp"apa] °9/10-rat’ (Huffman & Hinnebusch 1998:9)

(@] (@] 0
I[ L + ? > L L H ?
?\\‘\\\ \l

U U

IN + p/ > [mp"]
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d. Postnasal debuccalization

Shona: /N-pasa/ -> [mhasa] ‘10-mat’ (Cole 1955)
0] 0] o)
RN + ™S~
II_ L + ? 2> I|_ H
? T ?
|
U U

IN +p/ > [m"]

The postnasal patterns observed in Bantu languages indicate that some of the patterns
involve the phonation element |?| that in EBD includes glottalization, ejection, creaky voice, and
implosion. It was observed in the previous section that implosive stops undergo de-implosion and
become voiced plosive stops or breathy voiced stops while ejective stops surface unchanged.
However, glottalization and creaky voice were not observed after /N/. Breathy voice is represented
by a combination of dominated |L| in the head manner component and dependent |H|. The diagrams
in (29) show postnasal ejective stops, derived voiced stops, and breathy voiced stops:

(29) Postnasal behavior of ejectiveand implosive stops

a. Postnasal de-implosion

Zulu: /iN-bG:zi/ > [imbu:zi] ‘9-goat’ (Doke 1926:66)

O O O O
N X N
L L+?2 °? -> L L L?
N ¥
L ?
]
U] U

IN + 6/ > [mb]
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b. Postnasal breathy voiced stops

Xhosa: /iN-bali/ -> [imbali] ‘9-story, history’ (Podile 2002: 109)
@) @) @) @)
N X | d
L L+ ? 'T > L H ’T
77 L ?\/L
-
U U

IN + 6/ = [mb"]
c. Postnasal ejective stops

Zulu: /izi-N-k’sbo/ > [izink’dbo]  “10-wristlet wire’ (Doke 1926)

o) o) o) 0]

N NS

|[ L+7? ?| > L L? ?

. |

P b ?\\/_
™

A A

IN+Kk/ = [nk’]
In postnasal de-implosion (29a), the phonation element |?| that marks implosion is delinked
together with the manner element |L|. The phonation element |L| replaces |?| in the derivation of a
voiced plosive stop [b] from the underlying implosive stop /6/. The linking of the labial element
|U| of /6/ to the stop element of |?| of the nasal changes /N/ to [m]. Thus, the implosive stop /6/
undergoes internal change to surface as a plosive stop postnasally. In (29¢), postnasal de-implosion
produces a breathy voiced stop [b"] indicated by the phonation element |?|. In (29c), the ejective
stop surfaces unchanged, as its phonation element |?| and the manner elements |?| and |L| remain
intact. Apparently, implosive stops are disfavored postnasally while plosives are favored in

languages such as Xhosa and Zulu.
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A number of postnasal alternations change the manner element(s) of the target segment.
Examples of alternations in this category include postnasal hardening and affrication. Postnasal
hardening converts lexical glides, liquids, and fricatives to plosives while affrication changes
fricatives to affricates. In EBD, postnasal hardening is achieved by deleting the manner element
|H| and adding the phonation element |?| to the dependent position of the approximant. In postnasal
affrication, the manner elements |?| and |H| swop places; the former dominates the latter in the
structure of an affricate, but |H| dominates |?| in a fricative. The EBD derivations in (30) show
postnasal hardening of a voiced fricative (30a) and affrication of a voiceless fricative (30b):

(30)  Postnasal hardening
a. Gusii: /N-Book-e/ -> [mbooke] ‘I getup’

0 0 0 0
[\\ + N

H > L L L7
\ |

7 ?
e

U U

IN +R /= [mb]

b. Postnasal affrication

0 0 0 0

N | ™~ |

T L + T > L L T

P2 $\\\\\\T
e

u u

IN + f/ = [mpf]
Postnasal hardening and affrication exemplify fortition in that both alternations produce stronger

consonants as represented in the dominant manner element |?| in the output postnasal segments.
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The different postnasal patterns observed in Bantu languages are explained in EBD in a way that

incorporates clearly the manner, place and laryngeal contrasts of segments.

5.7 Summary

This chapter brought together the series of segmental alternations that occur in stem-initial
segments at the influence of /N/. The processes examined include postnasal (de)nasalization,
(de)voicing, (de)aspiration, (de)affrication, hardening, de-implosion, nasal substitution, and
consonant insertion. These alternations were analyzed within EBD. The various postnasal
processes show the range of choices available to different languages in the adaptation of NC or
NN sequences. However, it emerged that within the EBD model, languages resort to “less
expensive” alternations. By “less expensive” we mean processes that involve the least number of
operations and less complex operations. Linking, delinking, and addition of elements to represent
an alternation are some of the most favored operations. Switching of elements is more complex,
and so processes that involve this operation are less popular. Nasalization targets sonorants
because this process involves the fewest and least complex operations similar to the voicing in
obstruents. Alternations like denasalization, affrications and deaffrication are less popular because
they involve more operations that are also more complex. Nasalization of voiced obstruents is one
of the most “expensive” alternations, so it was not attested. The alternative to this process is nasal
substitution which is a simpler process. Languages also make options on the phonetic realization
of laryngeal contrasts in segments. Nasal devoicing and nasal aspiration are two choices languages
have for the same process. Nasal place assimilation is pervasive because it involves a single linking
operation. Postnasal debuccalization and postnasal aspiration are similar and simple, and so

relatively common. Postnasal hardening is also common because it involves few and less complex
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operations. The Postnasal de-aspiration changes the phonetic interpretation of the same segment;
so, it is easy to implement phonetically and phonologically using the EBD model. Postnasal de-
implosion is to make nasals more sonorous before breathy voiced obstruents, and involves few
operations as well. Postnasal affrication involves more operations, so it is less popular in Bantu.
Deaffrication also involves a more complex operation (i.e. switching operation), thus it is

uncommon.
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CHAPTER 6
6. SUMMARY AND CONCLUSION

This chapter presents a summary of the preceding chapters and the conclusion of the study.
In this chapter we present a unified account of the behavior of /N/ based on the findings presented
mainly in chapter 3, 4, and 5. The summary provided here contains the description of the various
alternations caused by /N/ and how they were formalized within the two theoretical models
adopted in the study, that is, moraic theory and EBD. The chapter also presents answers to the
questions that this study set out to answer: (a) what are the segmental alternations associated with
IN/? (b) What determines the range of alternations induced by /N/? (c) How can the alternations
induced by /N/ be accounted for in phonological theory? Answers to these questions were
presented in chapters 3, 4, and 5. In 86.1, we summarize the content of chapters 3, 4, and 5 and in

86.2 we present the main generalizations that aise from the study findings.

6.1 Summary

In chapter 2, we presented the basic phonological and morphological characteristics of
Bantu languages. The phonological facts presented in this chapter concern vowel and consonant
inventories and phonological processes involving vowels and consonants. Bantu languages have
simple vowel inventories, most of which consist of five-to-seven vowels. In some of the languages
vowel length is contrastive. Vowels are subject to a variety of phonological processes including
lengthening, shortening, deletion or assimilation, coalescence, ATR harmony, and height
harmony. In vowel harmony patterns, affixal vowels assimilate the feature(s) of the root vowel(s).
Bantu languages have simple consonant inventories although some languages have complex

consonant systems. The frequent segmental alternations that affect consonants include
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palatalization, palatal harmony, dissimilation, spirantization, consonant insertion, consonant
deletion, and metathesis. Syllables are generally open, and the basic syllable structure is CV(V).
A good number of languages are tonal. The tone bearing unit (TBU) is debatable between a syllable
and a mora. The common processes that affect tones in these languages are down-step in Hs, right
spreading, and avoidance of both contour tones and successive Hs. The morphology of nominal
and verbal stems is complex. Although proper nouns have a simple morphology, common nouns
may consist of at most four morphermes. The different morphemes that comprise common noun
include the augment (also known as reprefix or initial vowel), class prefix, root, and nominalizing
suffix. Bantu nouns are normally categorized into classes, with correspoinding class prefixes. In
nominal stems, /N/ occurs as the marker of class 9/10. Verbal roots agglutinate a wide range of
prefixes and suffixes that mark different meanings on the verbal stem, for example, negation, tense,
aspect, mood, subject, object(s), and relative pronoun. The suffixes that occur on verbal stems may
be inflectional or derivational, and express various meanings that range from stative to causative,
passive, reversive, and reciprocal. Verbs have a default final vowel /-a/ that may change shape
when additional meansing are marked on the verb such as negation or subjunctive. In verbal stems,
/N/ may occur as the prefix for 1SG subject and object.

In chapter 3, we distinguished between bilabial syllabic nasal prefix /m/ and /N/. The two
prefixes are considered to be historical relics of the Pro-Bantu syllables /mo-/ and /ni-/,
respectively. We demonstrated that the distribution and phonological properties of /m/. We also
showed how this nasal prefix differs from /N/ using Yao and Matuumbi examples. The bulky of
chapter 3 discussed the behavior of /N/ in relation to its role in prenasal and nonlocal alternations.
We showed that three main segmental alternations occur before /N/, namely vowel epenthesis,

vowel lengthening, and initial vowel shortening. The data provided in this chapter led to the
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conclusion that the crosslinguistic variations in vowel epenthesis and vowel lengthening before
IN/ correlate with contrastive vowel length. The two prenasal alternations were found to occur in
languages with contrastive vowel length, but not in those languages without contrastive vowel
length. We also established that languages that treat /N/ as moraic are the ones that allow vowel
epenthesis and lengthening before /N/. These languages include Lungu, Gusii, Rwanda, Ganda,
and Jita. We concluded that /N/ may not be moraic in languages that disallow prenasal vowel
epenthesis and lengthening, for example, Kongo, Konde, and Swahili. We also concluded that
vowel epenthesis and lengthening before /N/ must be treated as compensatory processes that arise
from the suspended mora vacated by /N/ after it is demorified. We found some parallelism between
prenasal CL and postglide CL in Bantu; this situation backed up our conclusion that languages that
allow vowel epenthesis, prenasal CL, and postglide CL have contrastive vowel length and their
/N/ must be moraic. Vowel epenthesis and CL before /N/ were formalized within the moraic model
where the epenthetic vowel and CL arose from the mora set afloat by a demorified /N/. Initial
vowel shortening before /N/ was attributed to an overarching Initial Vowel Shortening (1VS) rule.
This rule seems to take precedence over prenasal CL. Thus, the absence of prenasal CL word-
initially in languages that allow this process was accounted for in terms of the interaction between
IVS and CL. IVS overrides CL.

The behavior of /N/ in three nonlocal processes, that is, nasal-consonant harmony (NCH),
Dahl’s Law (DL), and Meinhof’s law (ML) revealed that as a prefix, /N/ cannot trigger NCH. NCH
is always triggered by lexical prevovcalic nasals that lie within the stems, the domain of NCH. In
ML, /N/ was found to cause nasalization in stem-initial voiced oral consonants when the second
syllable of the stem has an NC or plain nasal as onset. Nasalization triggered by /N/ may create

initial geminate nasals (as in Ganda and Bemba) or short nasals (as in Kikuyu and Lamba). We
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concluded that the segments that undergo nasalization due to ML must be sonorants in their
respective phonological systems as claimed by EBD. When it comes to DL, we discussed four
possible views to account for the behavior of /N/ in this process: (a) coda analysis; (b) prenasalized
analysis; (c) nasal devoicing analysis; and (d) prefix anaalysis. We concluded that /N/ is not
transparent to DL when it occurs between the trigger and target, but it is part of the trigger onset.
This is possible if we analyze /N/ in NCs as devoiced and/or part of a voiceless prenasalized stop.

In chapter 4, we examined alternations that affect /N/ when it interacts with stem-initial
segments. The results obtained indicate that when /N/ occurs before stem-initial vowels it is
realized as a dorsal nasal, that is, palatal [n] or velar [g]. The front nasals /m, n/ are excluded from
this context. The facts from the sample languages demonstrated that the palatal nasal [n] nasal is
the most preferred in this environment. This pattern fits very well with phonetic studies that have
established that front nasals [m, n] have strong consonantal properties while dorsal nasals have
more vocalic properties in their perception and articulation. On this basis, we concluded that the
preference of dorsal nasals in this context is due to their vocalic properties. In other words, vowel-
initial stems in Bantu tend to prefer nasals with more vocalic properties before them for harmony
reasons. In EBD, this preference is represented using the place elements for dorsal nasals. So,
linking their place elements to the consonantal element of nasal manner represents the realization
of dorsal nasals before vowel-initial stems.

When /N/ occurs before stem-initial consonants it undergoes a number of alternations. /N/
always assimilates to the place of articulation of a stem-initial consonant. In EBD, this is achieved
by linking the place element of the oral to the stop element of the nasal. Thus, this linking operation
produces the realizations of /N/ as [m], [m], [n], [n], and [n]. Deletion is another change that occurs

in /N/, and it occurs mostly before voiceless obstruents (especially fricatives) and other nasals. The
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deletion of /N/ before other nasals was attributed to the general marked status of geminate
sonorants crosslinguistically. Perceptually, it is hard to distinguish geminate and singleton
sonorants. /N/ deletion before voiceless obstruents avoids NCs in languages where they are
outlawed. NCs are marked sequences on articulatory grounds, as the voiceless obstruent may
causes devoicing or aspiration in the nasal. In languages that disfavor these types of nasals, /N/
deletion becomes the best option. In EBD, it is easy to represent /N/ deletion than voicing or other
options available in the adaptation of NCs. /N/ deletion in EBD involves delinking the manner
elements of the nasal. Nasal aspiration and devoicing were also observed in /N/. In EBD, these
two are treated as crosslinguistic variants of the same phonological segment represented by the
phonation element |H|. Nasal aspiration is achieved by substituting dependent |L| of the nasal with
|H|. This is a more complex operation than linking, addition, or delinking. Thus, on theoretical
grounds alone, postnasal aspiration and devoicing are disfavored alternations. Phonetically, it is
difficult to articulate devoiced or aspirated nasals. It was also observed in chapter 4 that /N/
alternates in its syllabicity. In polysyllabic stems, /N/ surfaces as non-syllabic but in monosyllabic
stems it becomes syllabic. This alternation is expected because /N/ is a sonorant, and in EBD this
is shown by having the vocalic element |L| dominate the consonantal element |?| of nasal manner.
When /N/ is non-syllabic, the EBD model will show /N/ dominated by the onset position but when
syllabic by the nucleus.

In chapter 5, we addressed the range of alternations that /N/ causes on stem-initial
consonants. The interaction of /N/ and stem-initial consonants in this chapter was organized along
the manner categories of the postnasal segments, that is, stops, affricates, fricatives, and sonorants
(i.e. glides, liquids, and nasals). The effect of /N/ on different obstruents also followed various

laryngeal contrasts of segments in each manner category. The interaction between /N/ and stops
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looked all the five different kinds of stops attested in Bantu, i.e., voiceless, voiced, aspirated,
implosive, and ejective stops. When /N/ interacts with voiceless stops the latter may surface
unaffected or undergo postnasal voicing, or aspiration, or nasal substitution. Bantu voiced stops
may also surface unaffected or be subject to devoicing or nasalization after /N/. Aspirated stops
undergo two alternations in Bantu when preceded by /N/; these are voicing and deaspiration. In
Bantu, ejective stops surface unaltered after /N/ while implosive stops undergo de-ipmlosion to
become plosives. When preceded by /N/, voiced and voiceless affricates may remain unaffected
although voicless affricates may undergo deaffrication and become fricatives. The main effects of
/N/ on glides and liquids are manifested as postnasal hardening and nasalization although glides
may delete postnasally in some languages. Postnasal hardening of liquids may be accompanied by
aspiration and devoicing. When /N/ occurs before fricatives, voiceless fricatives may remain
unaffected or become voiced or affricates. In Bantu, voiced fricatives may also surface unatered
after /N/ but may also undergo nasalization or hardening or affrication.

Postnasal alternations in Bantu were formalized within the EBD model. EBD explains
postnasal processes in terms of the interaction between elements of manner, place and and
phonation. In EBD, segmental alternations that involve fewer and less complex operations are
predicted to be more frequent across languages. Postnasal nasalization targets sonorants because
it involves one linking operation (in addition to linking place elements to show nasal place
assimilation which is common in all alternations involving /N/). Postnasal voicing of obstruents is
also preferred because it involves one linking operation. In a nutshell, alternations that involve
fewer and simpler operations (e.g. linking, deletion, addition) are more common than those that
involve more and complex operations. Postnasal nasalization and voicing were represented by

linking dependent |L| of the nasal to the dependent position of the sonorant and obstrent,
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respectively. Postnasal devoicing was represented by simply delinking dependent |L| of the
obstruent. Nasal substitution was achieved by delinking the manner element of the obstruent and
linking its place element to the consonantal element |?| of the nasal. Because it involves more than
one operation, nasal substitution is not very common in Bantu. The representaion of postnasal
hardening varied depending on the target approximant. Postnasal hardening of liquids and voiced
fricatives involved delinking |H| with concomitant linking of the stop element |?| of the nasal to
the place element || of the approximant being plosivized. In postnasal glide hardening, |?| of the
nasal was linked to the place element of the glide. In postnasal de-aspiration, dependent |H| of the
input obstruent is delinked while in postnasal aspiration dependent |H| is added to the dependent
position of the nasal, with concomitant delinking of |?| of the obstruent. These are many operations,
and so postnasal aspiration must be marked alternation. Postnasal de-implosion involved the
delinking of dependent |?| of the obstruent. Postnasal affrication and de-affrication were
represented by switching the manner elements |?| and |H| of the obstruents. These two are predicted

to be uncommon because they involve more and complex operations.

6.2  Conclusion

In this section, we present the general conclusion and a number of specific concluding
statements about the behavior of /N/. The preceding examination and analysis of /N/ led to one
general conclusion that nasal clusters (i.e. NC, NN) are marked phenomena in Bantu because of
the multiple repair strategies adopted to alter them. The segmental alternations observed in the
realization of /N/ are conditioned by two main factors, namely, language-specific phonology and
the phonological properties of /N/ and the segments with which it interacts. Unlike NC and NN,

NV sequences appear to be unamarked. Therefore, when /N/ occurs before vowel-initial stems, it
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is always retained and conditioned to surface as a dorsal nasal. The variations noted in prenasal
CL and vowel epenthesis stem from the varying moraic status of /N/ which also depends on
whether a language has contrastive length or not. /N/ is moraic in languages with contrastive vowel
length; these are the languages that exhibit prenasal CL and prenasal vowel epenthesis. Thus, /N/
must be non-moraic in languages without contrastive vowel length; these do not allow prenasal
CL and prenasal vowel epenthesis. These facts align with some basic principles of moraic theory
especially the Mora Conservation Hypthesis and the proposal that language-specific phonology
conditions CL. The interaction between prenasal CL and the Initial Vowel Shortening (IVS) rule
causes the lack of long vowels before /N/ word-initially in some languages.

The inability of /N/ to trigger NCH is due to the fact that it is a prefix while NCH occurs
within the stem. In DL, /N/ is not transparent when it intervenes between the trigger and target,
but it is part of the voiceless prenasalized stop that triggers DL. That /N/ causes nasalization on
stem-initial voiced obstruents under ML implies that the segments that undergo nasalization are
all sonorants. The distinction between sonorants and obstruents, thus affects the kind of alternation
a consonant will undergo when it interacts with /N/; voiced obstruents will undergo voicing,
hardening, and so on while sonorants may undergo nasalization, among other processes. Stops,
fricatives, affricates, sonorants (vowels, liquids, and glides) interact with /N/ in different ways but
may exhibit similar alternations. Laryngeal contrasts such as voicing, voicelessness, ejection,
implosion, breathy voice, glottalization, aspiration interact with nasal manner in different ways.
So, the range of processes /N/ is able to trigger is based on the multiple properties of segments in

addition to language-specific preferences.
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Figure 1: Map: This map shows Bantu speaking area and Guthrie's sixteen zones

157



BIBLIOGRAPHY

158



BIBLIOGRAPHY

Ashton, E. O. E. M. K. Mulira, E. G. M. Ndwula, and A. N. Tucker. (1954). A Luganda Grammar.
London, New York and Toronto: Longmans, Green and Co.

Barlaw, A. Ruffel. (1951). Studies in Kikuyu Grammar and Idiom. Edinburgh: William Blackwood &
Sons Ltd.

Bickmore, Lee. (2007). Cilungu phonology. Stanford: Center for the Study of Languages and
Information.

Botma, Bert. (2004). Phonological aspects of nasality: an Element-based approach. LOT Trans 10:
Utrecht.

Bust, Robert. (2012). One mark per word? Some patterns of dissimilation in Austronesian and
Australian languages. Phonology 29.355-381.

Cammenga, Jelle. (2002). Phonology and morphology of Ekegusii: a Bantu language of Kenya. Kéln:
Ridiger Koppe Verlag. Cammenga, Jelle. 2004. Igikuria phonology and morphology: a Bantu
language of south-west Kenya and north-west Tanzania. KoIn: Rudiger Képpe Verlag.

Choti, Jonathan. In pres. Phonological asymmetries of Bantu nasal prefixes. Selected proceedings of
the 44™ Annual Conference on African Linguistics, ed. Ruth Krammer et al., Somerville, MA:
Cascadilla Proceedings Project.

Clements, George N. (1996). Compensatory lengthening and consonant gemination in LuGanda. InL.
Wetzels and E. Sezer , eds., Studies in compensatory lengthening. Dortrecht: Foris, 37-77.

Cole, Desmond T. (1955). An Introduction to Tswana Grammar. London: Longman & Green.

Doke, Clement M. (1922). The Grammar of the Lamba Language. London: Kegan Paul, Trench,
Trubner & Co. Ltd.

Doke, Clement M. (1926). The Phonetics of the Zulu Language. Johannesburg: University of
Witwatersrand Press.

Downing, Laura. (1996). The tonal phonology of Jita. Miinchen-Castle: Lincom Europa.
Downing, Laura. (2005). On the ambiguous segmental status in homorganic NC sequences. In Marc

van Oostendorp and Jeroen van de Wijer (eds.), The Internal Organization of Phonological
Segments. Berlin, New York: Mouton de Gruyter.

159



Halle, Morris, and G.N. Clements. 1983). Problem Book in Phonology. MIT Press, Cambridge.

Hamann, Silke and Downing, Laura. (2013). NT revisited again: An approach to postnasal laryngeal
alternations with perceptual CUE constraints. 21% conference on Phonetics and Phonology of
Subsaharan Languages. Johannesburg.

Fortune, G. S. J. (1955). An analytical grammar of Shona. London, Cape Town: Longmans, Green
and Co.

F.X. Katamba & L.M. Hyman. 1991. Nasality and morpheme structure constraints in Luganda.
Africanistische Arbeitspapiere 25.175-211.

Givon, T. (1970b). The Si-Luyana language. Lusaka: University of Zambia Institute for Social
Research.

Halpert, Claire. (2010). Place assimilation changes its triggers. Paper presented at te MIT Phonology
circle, May 22.

Halpert, Claire. (2012). Argument licensing and agreement in Zulu (Doctoral dissertation). University
of Massachusetts Institute of Technology.

Hayes, Bruce. (1989). Compensatory lengthening in moraic theory. Linguistic Inquiry 20, 235-306.

Herbert, Robert K. (1975). Reanalyzing prenasalized consonants. Studies in African Linguistics 6,
105-123.

Herbert, Robert K. (1977). Phonetic analysis in phonological description: prenasalized consonants and
Meinhof’s Rule. Lingua 43: 339-373.

Herbert, Robert K. (1986). Language Universals, markedness theory, and natural phonetic processes.
Berlin: Mouton de Gruyter.

Hubbard, Kathleen. (1995a). Prenasalized consonants and syllable timing: evidence from Runyambo
and Luganda. Phonology 12, 235-256.

Hyman, Larry M. 1985. A Theory of Phonological Weight. Dordrecht: Foris Publications.

Hyman, Larry M. (2003). Segmental phonology. In Derek Nurse and Gérard Phillipson (eds.), The
Bantu Languages, 42-58. London: Routledge/Curzon.

Hyman, Larry M. (2001). On the limits of phonetic determinism in phonology: *NC revisited. In Beth
Hume and Keith Johnson (eds), The Role of Speech Perception in Phonology. San Diego:
Academic Press, 141-185.

Hyman, Larry M. (1992). Moraic mismatches in Bantu. Phonology 9.255-265.

160



Hyman, Larry M. and Francis X Katamba. (1999). The syllable in Luganda phonology and
morphology. In Harry van der Hulst and Nancy Ritter (eds), The syllable: views and facts, 349-
416. Mouton de Gruyter.

Kimenyi, Alexandre. (1979). Studies in Kinyarwanda and Bantu Phonology. Alberta: Linguistic
Research Inc.

Kula, Nancy. (2002). The phonology of verbal derivation in Bemba. Utrecht: LOT.

Leitch, Myles. (2003). Babole. In Derek Nurse and Gérard Phillipson (eds.), The Bantu Languages,
392-421. London: Routledge/Curzon.

Maganga Clement and Thilo, C. Schadeberg. (1992). Kinyamwezi: Grammar, Texts, Vocabulary.
Koln: Rudiger Koppe Verlag.

Meeussen, A.E. 1967. Bantu grammatical reconstructions. Tervuren: Annales du Musée Royal
de I’ Afrique Centrale. Série 80, no. 61, 81-121. Mutaka, M. N. 2000. Penultimate
Lengthening and stress

Meinhof, Carl. (1932). Introduction to the Phonology of the Bantu Languages. Berlin: Dietrich
Reimer.

Nash, Carlos M. (2011). Tone in Ekegusii: a description of nominal and verbal tonology. Ph.D.
dissertation, University of California, Santa Barbara.

Ngunga, Armindo. (2000). Phonology and morphology of the Ciyao Verb. CSLI: Stanford, California.
Odden, David. (1996). The Phonology and Morphology of Kimatuumbi. Oxford: Clarendon Press.

Odden, David. and Mary Odden. (1985). Ordered reduplication in Kihehe. Linguistic Inquiry 16, 497-
503.

Podile, Kholisa. (2002). The dependency relation within Xhosa phonological processes. MA thesis,
University of South Africa.

Steriade, Donca. (1993). Positional neutralization. Presentation at the 23" meeting of the North East
Linguistic Society, University of Massachusetts, Amherst.

Park, Jae-lck. (1995). Minimality effects in Swahili. In Akinbiyi Akinlabi (ed.), Theoretical
Approaches to African linguistics. Africa World Press, Inc.: Trenton.

Pater, Joe. (1999). Austronesian nasal substitution and NC effects. In René Kager, Harry van der Hust,
and Wim Zonneveld (eds), The prosody-morphology interface. Cambridge University Press.

161



Solé, Maria-Joseph, Larry M. Hyman, and Kemmonye C. Monaka. (2009). More on postnasal
devoicing: the Case of Shekgagalagari. UC Berkeley Lab Annual Report.

Tirronen, T.E. (1977a). OshiKwanyama shetu. Windhoek: Inboorlingtaalburo van die department van
Bantoe-onderwys.

Topintzi, Nina. (2006). Moraic onsets. Unpublished Ph.D. dissertation, University College London.

162



