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ABSTRACT

This dissertation examines the phonology and morphology of the Bantu language
Shimakonde. This study provides the first extensive description of the language and
explores contemporary issues in the phonological and linguistic theory. Along with a
descriptive account of the aspects of phonology and morphology of the language, this
dissertation also investigates in depth the core phonological processes of segmental
phonology, syllable prosody, nominal and verbal tone, and nominal phrase phonology
and raises a number of problems which have some theoretical interest. Specifically, this
dissertation documents a large range of types of phonological processes, such as V-V
sequences and shows that there are many patterns of V-V resolution including Glide
Formation, coalescence, fusion, deletion of the first vowel of the sequence and
homorganic glide deletion. An examination of the patterns of hiatus resolution reveals
that aithough V-V resolution in Bantu languages has been investigated before, predictions
made by a theory of phonological timing do not reflect a universal account of V-V
sequences. Namely, a prevocalic mid vowel undergoes Glide Formation just like a
prevocalic high vowel does, and Glide Formation is obligatory in the penult, and optional
before the penult. The position-induced optional Glide Formation introduces a n:aw

pattern of V-V resolution which has not been documented yet. The bases for optional

Glide Formation are not clear, so this fact requires further investigation.
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Second, this dissertation deals with unfamiliar process of stress-induced phonological
vowel reduction in a typically Bantu tone language. In Shimakonde, both short mid
vowels /e, o/ and long mid vowels [ee, oo] derived from /a+e/ and /a+o0/, respectively,
reduce to [a] in unstressed syllables. Reduction interacts with V-V resolution and also
with harmony, and reduction should apply after V-V resolution creates long vowels.
Harmony feeds into reduction, and reduction makes harmony to be opaque, because
reduction removes all relevant vocalic features which are crucial for proper application of
harmony. Furthermore, there is a restriction in the pattern of reduction when this process
involves a sequence of contiguous reducible vowels. This restriction requires that vowel
reduction applies to a vowel beginning at one point from the left edge of the stem to the
right, and once the rule stops applying, it cannot restart applying again. Acoustic
measurements and perceptual test show that the surface {a] derived from reduction of mid
vowels is indistinguishable phonetically from the surface stressed vowel [a].

Finally, this dissertation examines phonological rules that apply at the phrase level.
This investigation provides data which are counterexamples to all current theories of
syntax-phonology interaction. Although syntax-phonology interaction has been
investigated before, this study is the first to examine structures involving a noun before

multiple modifiers.

i




All current theories of syntax-phonology interaction predict correctly, that a noun and a
modifier phrase together phonologically, if the two words are within the same maximal
projection, i.e. the syntactic constituent XP. Shimakonde shows that the combination of a
noun before multiple modifiers triggers the same phonological changes which apply to a
noun before a single modifier. Surprisingly these phonological changes also apply to a
modifier before another modifier. Phrasal phonological rules apply to two elements even
if they are in separate clauses. These facts cannot be explained by the major theories of
syntax-phonology interaction. I propose an account which claims that a phonological rule
applies between two words if the trigger and the target words are bounded within the
same NP, and any relevant phrasal phonological rule applies to elements which are

contained in different XP constituents.
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CHAPTER 1

INTRODUCTION

1.0 Introduction

This dissertation has both descriptive and theoretical goals. First, I present data and
analysis of the morphology and phonology of Shimakonde. Second, I provide the first
extensive description of the language and explore contemporary issues in phonological
and linguistic theory based upon the data findings presented. This dissertation documents
some of the range of phonological patterns found in Shimakonde, specifically this
dissertation investigates in depth the core phonological processes of segmental

phonology, syllable prosody, tone and phrasal phonology. This dissertation is not a

complete grammar of Shimakonde. But, it represents a thorough account of several

phonological phenomena encountered in the language. In addition to describing the
phonology and morphology of the language, this dissertation raises a number of
theoretical questions.

This dissertation is organized as follow. Following the introductory chapter, there is a
discussion of the preliminaries of morphology presented in chapter 2. In chapter 3 and 4 I

deal with segmental phonology focusing on consonantal and vocalic alternations.




In chapter 5 I analyze harmony and vowel reduction. In chapter 6 I deal with the verbal
tone system and provide a theoretical account of the major tonal processes. In chapter 7 1

discuss nominal phrase phonology, and finally, in chapter 8, I present conclusions.

1.1 Facts about Shimakonde

- Shimakonde is a Bantu language spoken in Northeastern Mozambique and Southern
Tanzania, but it is not possible to cite the exact number of speakers in each country where
it is spoken. According to Yukawa (1985) the number of Shimakonde speakers iﬁ
Tanzama is around 400,000. According to the report of the 1990 census, in Mozambique,
Shimakonde is spoken in various districts of Cabo Delgado Province, namely in
Ancuabe, Macomia, Mocimboa da Praia, Mueda, Muidumbe, Nangade, Palma and
Quissanga. According to this report there were 224,662 native speakers of Shimakonde.
Due to recent migrations of the population particularly after independence (in 1975),
speakers of the Shimakonde language may be found in a significant numbers in various
districts throughout the country. This includes Shimakonde speakers in the Ibo district, in
the city of Pemba, Meluco, Nampula Province, Niassa Province, Zambezia Province and
Maputo, where Shimakonde is not spoken by original populations.

In Guthrie’s (1967-71) classification of Bantu languages, Shimakonde is placed in

Zone P, Group 23, hence coded as Pp3 making this language genetically close to better-

attested languages like Emakhuwa, Ciyao, and Kimatuumbi. Emakhuwa is discussed in



Cheng and Kisseberth (1979, 1980, 1981). Kimatuumbi is analyzed in Odden (1996) and
details of Ciyao are presented in Whiteley (1966}, Odden (1987) and Ngunga (1997).

In Mozambique, there are two dialects of Makonde, namely Shimakonde and
Shimakodnde, the later also know as Cindoonde spoken in the West low land area along
the Rovuma river basin. In Tanzania, there are reported two dialects of Makonde, namely
Chimahuta and Chimaraba (Odden, 1990). There are considerable lexical, phonetic and
tonal differences between the variety of Shimakonde spoken in the northern Mozambique
and the dialects spoken in Tanzania. Within the Mozambican varieties there are small

differences in the lexicon, phonetics and tone between the speakers of the low land areas

and speakers of the plateaus of Mueda and Macomia areas.

There is a wide spread misconception, sometimes among the Shimakonde speakers
that the linguistic nucleus or historical origin of Shimakonde is located in the plateau of
Mueda district, also referred to as Planalto dos Makondes (Makonde Plateau), though
there is no linguist and historical evidence yet to support such claim. From a geographical
standpoint, the plateaus of Cabo Delgado Province where Shimakonde is spoken
comprehend two distinct areas, namely, the plateau of Macomia in the South, and the
Mueda plateau in the North. The Mueda plateau in particular covers an area which
includes the districts of Mueda, Muidumbe and Nangade. Excluding the district of
Muidumbe, the districts df Mueda and Nangade are also included on the Northern plateau

of Newala in Tanzania, where Shimakonde is also spoken.




Moreover, the plateau of Mueda also covers the Western area of the Mocimboa da
Praia district including Diaca area and Niniili (see the map of the plateau region of Cabo
Delgado in the appendix A).

This dissertation describes the variety of Shimakonde spoken in Mocimboa da Praia
and includes the contiguous areas including the Eastern part of Mueda and Muidumbe
districts as well as the northern part of Macomia district and the southern area of Palma
district which border on Mocimboa da Praia. The choice of this variety was governed by
the fact that the author is a native speaker of this Shimakonde variety, which has not been

described yet.

1.2 Previous Works

The first written works in Western languages about Shimakonde include works
written by German missionaries and published in Germany. The best know written works
are “Grundriss einer Grammatik der Kondesprache” by van Schumann (1898) and
“Entwurf einer Kimakonde Grammatik™ by van Lorenz (1914). An .examinatjon of these
preliminary written works show that they do not include any relevant linguistic data
which correspond to the actual variety of Shimakonde spoken in present day. It can be
concluded from these previous works that what van Schumann and van Lorenz consider
as Shimakonde data are collections of linguistic data from various related languages

spoken in southern Tanzania.



Relevant linguistic data included in this previous studies suggest that German
missionaries may have included in the survey data from Mwera (Chimweela) described in
Harries (1950}, Nyakyusa, Cimakwe spoken in Palma district, Ciyao and some dialects of
Cingoni (Nguni) spoken in Nangade district (for details see NELIMO, 1991/1993).

Almost half of a century since the first works were published, the first attempt at
describing the basic linguistic facts about the variant of Shimakonde spoken in
Mozambique is found in Guerreiro (1963), who provides an incomplete survey. Recent
written works on Shimakonde include Yukawa (1985), Odden (1989, 1990) and Liphola
(1991). All the previous works are preliminary and none of the previous studies deal with
the morphology of the language and how this component of grammar interacts with other
levels of grammar.

Like most Bantu languages of Zone P, Shimakonde has not been fully described, but
there are some theoretical aspects of the grammar of the language which are known from
previous works (Yukawa, 1985 and Odden 1989, 1990) and from other genetically
closely related languages. Yukawa (1985) describes the tonology of Makonde verbs

focusing on the variant spoken in Tanzania. Odden (1989, 1990) examines tone in two

dialects of Makonde, namely Chimahuta and Chimaraba, both spoken in Tanzania.

Liphola (1991) provides a preliminary analysis of nominal tone system in the

Shimakonde variety spoken in Mozambique.




1.3 Theoretical Implications

Given the problems raised in describing the phonology and morphol‘ogy of
Shimakonde, I begin with a summary of theoretical issues. First, this dissertation shows
that predictions made by the theory of phonological timing proposed by Clements (1986)
do not reflect a universal account of the resolution of Vowel-Vowel sequences for
underlying identical vowels.

Second, there is a question about how to account for the interaction between the
principles of tone assignment, spreading processes and tone delinking rules which derive
different surface tones depending on the length of the verb stem. It will be shown that
surface tone differences are due to interaction between tone assignment, spreading and
tone delinking rules which prevent H from appearing on the original vowel. These
surface tone patterns cannot be explained in a theory where there are no steps in a
derivation or specific instructions for how to repair constraint violations. One other
related phenomenon found in Shimakonde involves the interaction between Vowel
Harmony and Vowel Reduction and this interaction has no explanation in a theory which

neither has sequential steps in a derivation, nor specific repair strategies.



The third area of theoretical interest involves phonological changes in nasal
+consonant (N+C) interaction found in various languages. In many languages, N+C
sequences trigger the same unified set of assimilatory changes. In Shimakonde, different
N+C sequences trigger different phonological changes, because these changes depend on
the class of prefixes that are involved and also on whether the process applies to verbs or
nouns. The question is what is the basis for the distinction in changes involving N+C

sequences, and ultimately, how this distinction relates to typological questions. Finally,

this dissertation presents data which are a counterexample of all current theories of

syntax-phonology interaction. Theories of syntax-phonology interaction predict that
nouns and modifiers phrase together phonologically if they are within the same maximal
syntactic projection, and words outside of that domain phrase separately. Predictions
made by the main theories of syntax-phonology interaction account correctly for
Shimakonde phrase phonology only in the case of nouns combined with a single
modifier, but there is no explanation of phonological changes affecting nouns before

multiple modifiers found in the language.

1.4 Sound Inventory and Orthography
The sound inventory of Shimakonde found in previous works has been presented
using different orthographic systems. Guerreiro (1963) does not present an exhaustive

sound system of the language, but he transcribes the phonemes of the language based on

Portuguese orthography.




Yukawa (1985) prefers to follow the “traditional orthography of the language”, which
reflects the orthographic system of Kiswahili, since the author has developed his research
on dialects of Shimakonde spoken in Tanzania, where Kiswahili has a long written
tradition. However, Yukawa also uses simultaneously the [PA system for phonetic
transcriptions. Odden (1990) examines the Chimahuta and Chimaraba dialects without
making any explicit claim about the system used in transcribing the sound system of
Makonde dialects, but it can be extracted that his transcn’ptic;ns follow the informal
American system. In this dissertation, I use the standard orthography approved by
NELIMO (1989) for Shimakonde to spell out the phonemes. The only exceptions to
NELIMO's standard orthography is that instead of using the symbol ny for the palatal
nasal [ n ], I use the symbol /ii/ for the palatal nasal. The symbol ny is reserved for a
palatalized alveolar nasal which is contrastive with the previous sound. In addition, vowel
length and tone are marked, which are not included in the NELIMO’s standard

orthography'.

'In Shimakonde the palatal nasal 7i is contrastive with the palatalized alveolar nasal ny.

Thus, kii-nyeéla ‘to eat on his/her behalf’ contrasts with kii-ieéla ‘to defecate on him/her’.



1.4.1 The Vocalic Phonemes
There are 5 phonemic vowels in Shimakonde, namely, /a, €, i, o, u/. There is no
underlying contrast between short and long vowels in the language and long vowels that

appear on the surface are derived from various phonological rules.

The vocalic phonemes are shown in (1.1).

(1.1) Vocalic phonemes:

kua-paat-a ‘to get’
kd-péét-a ‘to sift’
ka-piit-a ‘to pass’
ka-péot-a ‘to twist’

kd-puit-a ‘to wash’

Shimakonde has a five-way tone contrasts and all of them can be found in the penult.
Level high H (4) or (48), where “a” stands for a tone bearing unit; unmarked low L (aa),
rising LH (ad), falling HL (4a) and rise-fall LHL (ad) as illustrated in the examples in

(1.2).

(1.2) Surface tones Tone marking Gloss

a. Level H: asin ly-ddku ‘type of basket’

b. Rising LH: asin ly-ulingu ‘medicinal root’




c. Falling HL.: asin ly-Gungu ‘type of squash’
d. Rise-fall LHL.: asin ly-ulingu ‘caterpillar’

e. Level L: asin my-uuku ‘pockets’

The vowel in the penultimate syllable in (1.1) - (1.2) becomes long, and the question is

why the vowel in the penult should be lengthened.

1.4.2 Penultimate Vowel Lengthening
In Shimakonde, the penultimate vowel within the word or phrase is lengthened as

shown in the following examples in (1.3).

(1.3) Penult vowel lengthening:

ki-pifima ‘to measure’

ki-pimiila ‘to measure for’
ka-pimédna ‘to measure each other’
ki-pimaéniila ‘to measure for each other’
ku-pimédpimadnga ‘to measure repeatedly’

I suggest that the reason why penultimate vowel gets lengthened is because of stress
assigned to the penult syliable, and lengthening in the penult is a correlate of that stress.

The stress assignment rule is formalized in (1.4).
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(1.4) Stress-Lengthening:

[+stress]
G

Q)->;§x

The rule (1.4) says that a stressed vowel gets an extra mora. In Shimakonde, stress is
phonetically more obvious in utterance-final position due to extra vowel length, but it is
not phonetically obvious in utterance-medial words, because stress-induced lengthening
is reduced by a late post lexical rule. Details and discussion about stress are presented in

chapter 5.

1.4.3 Consonantal Phonemes
Shimakonde has 18 consonantal phonemes, namely, /b, ¢, d, g, j, k, ], m,n, fi,n’ p, s,

sh, t, v, w, y/, which can be grouped according to the chart shown in (1.5) below.




(1.5) Consonantal phonemes of Shimakonde:

Labial Coronal Palatal Dorsal
Stop p t k

b d g
Fricative v s sh
Affricate C

J

Liquid ]
Nasal m n fi n’
Glide w y

The following examples in (1.6) illustrate each of the phonemes presented in

alphabetic order followed by a phonetic description.

(1.6) lllustration of the consonantal phonemes:

/b/: voiced bilabial stop [b], as in: bdaba ‘father’
i-bakuiuli ‘bowl’
ka-bééba ‘to carry’

fcl: voiceless alveopalatal affricate [tf], as in:  cddcé ‘wow!’
i-cadma ‘party’

kd-ciigwa  ‘to bark’

{d/: voiced alveolar stop [d], as in: déengu ‘name of glass beads’
li-do6do ‘leg’
ki-déénga ‘to construct’
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{g/: voiced velar stop [g], as in:

/jf: voiced alveopalatal affricate, [d3} as in:

/k/: voiceless velar stop [k], as in:

/i alveolar lateral [1], as in:

/m/: bilabial nasal {m], as in:

galodla
li-gadga
ka-g66ma
jajimuunu
li-jdanga
kdu-ja
kaaka

ki-kimuidla

ki-kikdova
laila
li-ladla

maiama

ki-mamééna

‘lock!”’
‘dry cassava’

‘to strike’

‘mother’

‘stone’

‘to come back’

‘brother’
‘to hold’

‘be slow’
‘sleep!’
‘coconut leaf’

‘mother’

‘to gnaw’

/n/: alveolar nasal [n], as in: namaako ‘non-initiated girl’

ninuunu ‘baby-caring mother’

ffi/: palatal nasal [p], as in: nanduka ‘little girl’

kd-ndona ‘to make a noise’
‘chicken’

‘a bed bug’

/n’/: velar nasal [n], as in: n’duku

n’an’ddni

paamba ‘cotton’

/p/: voiceless bilabial stop [p], as in:

li-pddpa ‘broken basket’

sy-aamuilo  ‘comb’

ki-séidiila

/s!: voiceless alveolar fricative [s], as in

‘to help’




/sh/; voiceless alveopalatal fricative [f] as in:

/t/: voiceless alveolar stop [t], as in:

/v/: voiced labio-dental [v], as in:

/wi: bilabial glide [w], as in:

/y/: palatal glide [j], as in:

shii-ja ‘thigh’
kd-pwashééla ‘to help’

tatakeéla ‘give up!’

ku-taidta ‘to pop’

vadva ‘scratch!’

kid-viina ‘to dance’

wiino ‘paint’

ka-wééna ‘to walk’

yadna ‘morning sun shining’
yéomba ‘fish’

There is a phonetic /sh/ ~ fc/ ~ /s/ dialect distinctions in Makonde found in

Shimakonde, not *Cimakonde vs. Cimahuta, where this distinction is reflected in the

names of the two variants. However, the pattern of /sh/ ~ /c/ ~ /s/ alternations is not clear,

because the voiceless fricatives /s/, /sh/ and the voiceless palatal affricate /c/ show a very

highly marginal phonemic contrast in Shimakonde. Generally, the voiceless palatal /c/ is

pronounced as fricative /sh/ for some speakers, but this alternation is not applicable in all

words. Due to highly marginal contrast, some speakers also alternate /sh/ ~ /s/ in certain

words. There are a few words where /c/ is always [c] vs. /sh/ which is realized [sh] as

shown in (1.7).
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(1.7) /c/ vs. /sh/ contrast:

i-cadma ‘party’ cf. shy-adndo ‘plait of palm lives’
caambo ‘allurement’  cf. shi-ngaanga ‘name of a drum’
ki-cinjiila  ‘to spy’ cf. ki-shifma ‘to close’

The data in (1.7) establish that marginally sk and ¢ are phonemes. The examples in (1.8a)
show /s/ which is always realized as (s], and in (1.8b) I provide some examples involving

fs/ ~ /shf alternation.

(1.8) /sh/ ~ /s/ alternation:
a. sitma *shitma ‘well’
ku-seéna *ku-sheéna ‘to the hell’
b. shiinu ~ sifnu *cifnu ‘thing’
sheépo ~ se€po *ceépo ‘fruit’
kd-shiima ~ ki-sfima  *ki-ciima ‘to close’

We see that (1.8a) establishes that sh and s are phonemes, but (1.8b) contradicts the
treatment of these sounds as different phonemes. Additional reasons for why /c/ ~ /sh/ ~ /s/

alternations occur are explained in chapter 3.
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CHAPTER 2

PRELIMINARIES ON MORPHOLOGY AND

GRAMMATICAL STRUCTURE OF SHIMAKONDE

2.0 Introduction

This chapter provides the basic facts about the morphology of Shimakonde. The
purpose of this chapter is to provide a quick reference to the major grammatical
categories and the general principles of Shimakonde morphology. The topics discussed
in this chapter include noun classes and class-agreement, tenses of the language, and a
brief survey on verb extensions. It will be shown that there are many inflectional
categories of the verb in the language, so certain examples are given as representative to
illustrate each tense-aspect. The description of the basic facts about the morphology also
includes an examination of dertvational morphology in verbs which shows that a number
of suffixes also known as verb extensions can be added to simpler verbal stems to derive

an extended stem.
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2.1 Noun Morphology

Like most Bantu languages, each noun in Shimakonde belongs to a particular noun
class. The class of the noun is indicated by a prefix. The semantics of the noun class
prefixes is not transparent, because while some noun classes are associated with
particular semantics (e.g., class 1/2 includes only people) this fact is not completely
consistent in other noun classes. In (2.1) I provide a full list of underlying noun class

prefixes of Shimakonde.

(2.1) Shimakonde noun class prefixes:

Prefix Class # ~ Example Noun  Gloss

mu- 1 mudl-nu ‘person’
va- 2 vaa-nu ‘people’
mu- 3 mui-ti *head’
mi- 4 mii-ti ‘heads’
li- 5 li-doddo ‘leg’
ma- 6 ma-doddo ‘legs’
shi- 7 shi-puiila ‘knife’
vi- 8 vi-puiila ‘knives’
(i)-N 9 (1)-mbaadi ‘goat’
di- 10 di-mbiadi ‘goats’
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lu- 11 ld-ngaau net’
(10) di-ngaau ‘nets’
ka- (dim.) 12 ka-puiila ‘small knife’
tu- (augm.) 13 tu-puila ‘big knife’
u- 14 - u-kodti ‘neck’
(6) ma-kodti ‘necks’
ku- (infin.) 15 ki-kéldénga ‘to fry’
pa- (locat.) 16 pa-di-ngaau ‘on the nets’
ku- (locat.) 17 ku-Mosiimbwa ‘tofat Mocimboa’
mu- (locat.) I8 mu-li-do6do ‘into the leg’

The classes group as follows (singular/plural): 1/2, 3/4, 5/6, 7/8, 9/10, 11/10, 12/13, 14/6,
15, 16, 17, 18. In most Bantu languages including Shimakonde, class 14 comprises
mainly mass or abstract nouns like #-niriiili ‘brain’, u-gwadli ‘corn paste’, ii-kdlaau
‘cruelness’, etc.). In this respect Shimakonde is similar to other Bantu languages.
However, unlike other Bantu languages, Shimakonde shows that class 14 groups
three sub-categories of nouns in terms of plural marking. One sub-class comprises
countable nouns which include parts of the human body like u-tusimbo ‘intestine’, u-kodti
‘neck’, #-tuiin’u ‘cheek’, etc., which have obliga.tory corresponding plural forms
selecting the prefix ma- of class 6 as in ma-tuimbo ‘intestines, ma-kodti ‘necks’ and md-

tuun'u ‘cheeks’.
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Within the category of countable nouns of class 14, there is a sub-class of nouns which
includes names of animals like wii-ndi ‘eagle’, uii-ngo ‘civet’, and wii-shwa ‘termite’.
These nouns obligatorily select the plural prefix of class 2 (va-) as in vd-iliindi ‘eagles’
vd-tiungo ‘civgts’, etc.

Finally, there is a third sub-category of class 14 nouns which do not select either the
plural prefix of class 6 (ma-) or the plural prefix of class 2 (va-). This class includes mass
nouns like su-shi ‘honey’, wii-pi ‘ashes’, etc., which have no corresponding plural. In
Shimakonde, there are mass nouns belonging to other class nouns which have no
corresponding plural. For example, class 5 has a singular prefix [i- and the corresponding
plural prefix is ma- of class 6. Certain nouns of this class like lif-u ‘ashes’, lif-pa ‘name

| of alcoholic drink’ have no corresponding plural prefix ma-, so *mad-u and *mad-pa do

not exist in the language.

2.2 Number Pairings

Number pairings in Shimakonde show that for the classes 1-10 and 12-13, the
singulars and plurals are paired. So, class 1 and class 2 represent the singular and plural
of the noun. Optionally, class 3 and class 9 pair with class 8 and 2, respectively.
Excluding the pairing of 12-13, above class 10, the singular and plural do not pair with

the numerically adjacent classes. Number pairing is shown in (2.2).
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(2.2) Noun class pairings:

Noun class Singular/Plural

Gloss

1,2 mud-nu

ui-mo  (sg.)

‘one person’

~mud-nu jud-mo  (sg.) =
vad-nu va-viili  (pl.) ‘two people’
3,4 mud-ti  ud-mo (sg.) ‘one head’
mii-ti  mi-vifli  (pl.) ‘two heads’
~8 ~mii-ti  vi-viili (pl.) =
5,6 li-doddo  lii-mo (sg.) ‘one leg’
ma-doddo ma-viili (pl.) ‘two legs’
7,8 shi-puiila shii-mo (sg.) ‘one knife’
vi-pulila ~ vi-viili  (pl.}  ‘two knives’
9,10 i-mbdudi  ii-mo (sg.} ‘one goat
~9 ~mbilddi  ud-mo ~ juimo (sg.) =
(10) di-mbdidi m-biflli (pl.)  ‘two goats
~2 vi-mbaddi va-viili (pl.) =
11,10 ld-ngaau lud-mo (sg.)  ‘one net’
(10) di-ngaau  m-biilli (pl.)  ‘two nets’
12,13 | ka-puilla kad-mo (sg.) ‘one small knife’
tu-pulita  tu-viili (pl)  ‘two big knives’
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14,6 u-koéti ud-mo (sg.) ‘one neck’
ma-koéti ma-viili (pl.) ‘two necks’

15 ki-kéldbdnga kui-mo ‘one frying’

What we see that class 5 and class 14 pair with class 6 to form the plural and class 9 and

11 both take the plural in class 10.

2.3 Class Agreement

In Shimakonde there is agreement within NP between the head nouﬁ and the
modifier. There is also agreement between the subject NP and the verb. Finally, there is
no agreement for objects, rather, object prefixes (OP) reflect the noun claés of the
pronominalized object. Thus when adjectives, numbers, demonstratives and determines
combine with a noun they have a class prefix that is the same morphological class of the
noun they modify. This section provides an overview of the most common nominal

complements, and the class agreement of subject and object prefixes.
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2.3.1 Subject Prefixes

In Shimakonde, verbs do not use noun class prefixes, but for every noun class, except
locative classes, there is a subject prefix (SP). The SP and the noun-class prefix for
classes 5, 7, 10,11, 12, 13, 14 and 15 are phonologically identical, but in some classes

including classes 1, 3, 4, 6 and 9 the SP has a different shape from the noun-class prefix

as seen in (2.3).

(2.3) Subject prefixes:
SP’s Class IHustration Gloss
ni- 1 (1* 5g.) ni-ndi-guguvaila ‘I had kneeled’
tu- 1 (1% pl.) ti-ndi-guguvaila ‘we had kneeled’
u- 1 (2™ sg.) ti-ndi-guguvaila ‘you had kneeled’
mu- | (2™ pl.) mu-ndi-guguvaila  ‘you had kneeled’
a- | (3" sg.) 4-ndi-guguvaila ‘(s)/he had kneeled’
va- 2 (3" pl.) va-ndi-guguvaila ‘they had kneeled’
u- 3 mu-ti u-ndi-tumbukainga ‘the head had broken’
vi- 4 mii-ti vi-ndi-tumbukainga ‘the heads had broken’
li- 5 li-putiputti  li-ndi-guguvaila ‘the sheep had kneeled’
a- 6 ma-putiputiti  A-ndi-guguvaila ‘the sheep had kneeled’
shi- 7 shi-puflla shi-ndi-pindikutlka  ‘the knife had turned over’
vi- 8 vi-puiila vi-ndi-pindikutika ‘the knives had turned over’
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(hm- 9 (i-ymbiddi  i-ndi-guguvadla ‘the got had kneeled’

a- (1)  mbuadi a-ndi-guguvaila ‘the goat had kneeled’
di- 10 di-mbuadi di-ndi-guguvaila ‘the goats had kneeled’
lu- 11 lu-ngagjo li-ndi-pindikutika  ‘the foot had turned over’

(10) di-ngajjo di-ndi-pindikuika ‘the feet had turned over’

ka- 12 ka-puiila ka-ndi-pindikutika  ‘the small knife had turned over’
tu- 13 tu-puilla td-ndi-pindikuika  ‘the big knives had turned over’
u- 14 u-tuimbo il-ndi-pindikuiika ‘the intestine had tumed over’
a- (6) ma-tudmbo  d-ndi-pindikuiika ‘the intestines had turned over’

ku- 15 ki-kaldanga ku-ndi-malilitka ‘frying had finished’

2.3.2 Object Prefixes

The object prefixes (OP’s) also reflect class agreement. However, unlike other class
agreement where every noun class has the corresponding prefix, OP’s are very restricted
in Shimakonde. In the most Bantu languages almost every noun class has an OP. For
example, Odden (1990) points out that in Chimahuta dialect of Makonde, the verbs like
ku-chi-teleeka ‘cook it’ are possible, where the morpheme —chi- is the OP of the verb
cook for class 7. Unlike Chimahuta and other Bantu languages, verbs in Shimakonde
only take OP’s of classes 1 and 2, which have a feature [+human]. Thus, there are only
six OP’s corresponding to the three pairs of the singular vs. plural of the 1%, 2°¢ and 3"

grammatical persons.
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(2.4) Object prefixes:

OP’s Class ustration Gloss

ngu- 1 (1% sg.) vé-ndi-ngua-talakeéla ‘théy had cooked for me’

tu- 1 (1%pl) vé-ndi-td-talakeéla  ‘they had cooked for us’

ku- 1 (2™ sg.) | vd-ndi-ki-talakeéla ‘they had cooked for you’

n- (mu-) 1 (2" pl) vi-ndi-n-talakeéla  ‘they had cooked for you’

n- (mu-) 1 (3" sg.) va-ndi-n-talakeéla  ‘they had cooked for him/her’
va- 2 (3¢ pl.) va-ndi-va-talakeéla ‘they had cooked for them’

In addition to the OP’s in (2.4) there is a reflexive prefix —li- which is common to all

classes as shown in (2.9).

(2.5) Reflexive prefix:
SP’s Reflexive Gloss
ni- ni-nku-li-lodla ‘I am looking at myself’
tu- tu-nku-li-loéla ‘we are looking at our selves’
u- u-nku-li-lodla ‘you are looking at yourself’
mu- mu-nku-li-lodla ‘you are looking at yourselves’
a- a-nku-li-lodla ‘he is looking at himself’
va- va-nku-li-lodla ‘they are looking at themselves’
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In Shimakonde, any object can be realized as the reflexive prefix —fi-, provided that the

verb is transitive. We see that different grammatical persons are realized as reflexive -li-.

2.3.3 Adjectives

In Shimakonde, all adjectives take agreement prefixes. There are many adjectives in
the language and the adjective prefixes are mostly the same as the noun class prefixes.
The modifier of class 3 agrees with the preceding noun, but it has a different shape from

that used in the noun. In addition, class 4 has two options in terms of agreement between

the noun and the modifier. One option is to agree with the class of the preceding noun

and another option is to agree in class 8.

(2.6) Nouns before Adjective:

Class Noun + Adjective Agreement Prefix Gloss

n-giliguuma n- {mu-) ‘round person’

va-mboéne ‘good people’
mi-ti  d-galiguuma ‘round head’
mi-t{ mi-giliguuma i ‘round heads’
mi-ti vy-4ambodne ‘good heads’
1i-déd6  li-galiguuma i ‘round leg’

midédé ma-giliguuma ‘round legs’




7 shi-pila  shy-ddmbodne  shy- (shi-) ‘good knife’
8 vi-pald  vi-giliguuma vi- ‘round knives’

9 (Nm-badi (i)n-gdliguuma (i)N- ‘round goat’

10 di-mbidi dy-4ambobne dy- (di-) ‘good goats’

11 l4-ngdt  la-guliguuma lu- ‘round net’

(10) di-ngdd  di-gidliguuma di- ‘round nets’

12 ka-puala ka-mbodne ka- ‘small good knife’
13 ti-palé td-galiguuma tu- ‘big round knives'
14 U-tdimbé  G-giliguuma u- ‘round intestine’

15 ki-kdldngd kw-ddmbodne kw- (ku-) ‘good fry’
16 pi-di-ngdd pa-gdliguuma  pa- ‘on the round nets’
17 ka-Mésimbw4 kw-ddmbodne kw- (ku-)  ‘at good Mocimboa’

18 mu-li-dédé mi-giliguuma mu- ‘into round leg’

The adjectives that modify the class 3 nouns pattern morphologically the same as the
class 14 nouns. The adjective prefix of class 1 is a syllabic nasal which derives from
deletion of the underlying vowel of the prefix /mu-/. The surface outcome of the
agreement prefix may differ from its underlying form due to phonological rules, which

are discussed in chapter 3 and 4.

26



2.3.4 The Possessives

Possessives take an agreement marker determined by the class of the noun that they
modify. However, there are differences in the phonological shape of the class agreement
of classes 3, 4, 6 and 9. First, the concord possessive prefix for class 6 is la- which differs
from the noun class prefix (ma-). Second, the possessive prefix of class 1 is /u-/, which
differs from the prefix of the head noun (mu-). Class 3 behaves like the adjective which
has the agreement marker u-. Class 9 has two options. If the noun prefix i- is overtly
expressed, the possessive takes the agreement marker y-. If the prefix i- is not overtly
expressed, then the class agreement of the possessive is w-. Finally, class 4 obligatorily
takes the agreement marker vy- /vi-/ and there is no optional form with *mi-. The surface
outcome of the possessive prefix can differ from its underlying form due to glide

formation when two vowels are brought together. Discussion of segmental vocalic

phonology is presented in chapter 4. The forms of the possessive change to agree with the

noun class of the head noun. The following examples in (2.7) show the agreement

between the possessor and the possessed.




oy ——

(2.7) Nouns before Possessive:

Class Noun + Possessive  Agreement Prefix Gloss

1 mu-nu w-4angu w- (u-) ‘my person’
2 va-nu v-dangu va- ‘my people’
3 mu-ti w-Aangu w- (-u) ‘my head’

4 mi-ti vy-dangu vy- (vi-) ‘my heads’
5 li-d6dé ly-dangu ly- (li-) ‘my leg’

6 ma-dodo l-dangu la- ‘my legs’

7 shi-pila shy-dangu  shy- (shi-) ‘my knife’

8 vi-pila vy-dangu vy- (vi-) ‘my knives’
9 i-mbadi y-dangu y- (1-) ‘my goat’
~ mbudi w-adngu w- (u-) ‘my goat’

10 di-mbadi dy-dangu dy- (di-) ‘my goats’

11 li-ngad lw-dangu Iw- (lu-) ‘my net’

12 ka-pild k-dangu ka- ‘my small knife’
13 td-pala tw-dangu tw- (tu-) ‘my big knives’
14 u-timbod w-dangu w- (u-) ‘my intestine’
(6) ma-timbd I-dangu la- ‘my intestines’

15 kd-kalangd  kw-4angu kw- (ku-) ‘my frying’

28



16  pa-di-ngdd  p-dangu pa- ‘on my nets’
17 ki-Mdsimbwa kw-dangu  kw- (ku-) ‘to my Mocimboa’
18 ma-li-dédé6 mw-dangu  mw- (mu-)  ‘into my leg’

~ mu-li-dédé  ly-dangu ly- (li-)

The optional form of the last example of class 18 shows that the possessive may
optionally agree with the second noun prefix in a sequence (/i-}, but not both. As we can

see, in many cases, the possessive prefix is identical to the noun prefix.

2.3.5 Demonstratives and Determiners

Demonstratives and determines also take a class prefix to indicate the agreement. In
Shimakonde, these grammatical categories generally follow the nouns they modify, but in
emphatic speech, demonstratives can precede the noun they modify.

The following examples in (2.8) show the agreement markers between the noun
classes and the demonstratives. The shape of the agreement for a demonstrative is very
much like the possessive agreement. The demonstrative is formed of the linking vowel /a/
which is followed by the corresponding class agreement morpheme. Note that class 4
patterns the same as class 8, and this pattern is identical to that of the possessive class

agreement.




(2.8) Nouns before Demonstratives:

Class Noun + Demonstrative

Gloss

10
11
(10)
12
(13)

14

(6)

mui-nw

vi-nw

{-mbudy
di-mbuidy
lG-ngaw
di-ngaw
ka-pal’
ta-pal’
0-timbw

ma-timbw

4a-vi

ai-li

aa-la

44-shi

A4-vi
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‘this person’
‘these people’
‘this head’
‘these heads’
‘this leg’

‘these legs’

‘this knife’
‘these knives’
‘this goat’

‘these goats’
‘this net’

‘these nets’

‘this small knife’
‘these big knives’
‘this intestine’

‘these intestines’



(15)  kid-kalang’ ‘this frying’
(16) pa-shinw ‘on this place’

(18) mu-lidédw - ‘into this leg’

2.3.6 Numbers
In Shimakonde, only the digits one, two and three have class agreement. All other

digits have no agreement marker. Consider the following examples in (2.9).

(2.9) Nouns before numbers:

Class # Noun + Numeral Numeral prefix Gloss

mut-nu jui-mo ~ud-mo  (ju- ‘one person’
vad-nu va-viili va- ‘two people’
vai-nu va-taitu ‘three people’
mua-ti ui-mo ‘one head’
mii-ti mi-viili i ‘two heads’
mii-ti mi-taitu ] ‘three heads’
li-doddo lii-mo i ‘one leg’
ma-dobtdo ma-viili ‘two legs’

ma-doddo ma-taitu ‘three legs’




7 shi-puiila shii-mo shi- ‘one knife’

8 vi-puiila vi-viili vi- ‘two knives’

8 vi-puiila vi-tadtu vi- ‘three knives’

9 {-mbiidi ii-mo i- ‘one goat’

g ~ mbuiidi jui-mo ju- =

10 di-mbaudi m-biili m- ‘two goats’

11 hi-ngaau lui-mo lu- ‘one net’

(10)  di-ngaau m-biili m- ‘two nets’

(10) di-ngaau n-naitu n- ‘three nets’

12 ka-puiila kaa-mo ka- ‘one small knife’
13 tu-puiila tui-viili tu- ‘two big knives’
(13) tu-puillla tu-taatu tu- ‘three big knives’
14 u-tuiimbo ui-mo u- ‘one intestine’

6 ma-tuimbo  ma-viili ma- ‘two intestines’
6 ma-tuimbo  ma-taitu ma- ‘three intestines’

We also see that there are phonetic differences between [bili] ~ [vili] ‘two’ (cf. class 2, 4,
6, and 10) and [tatu] ~ [natu) ‘three’ (class 2, 4, 6, and 10). The [v] ~ {b] and [t] ~ [n]
alternations are conditioned by the noun-prefix /N-/ which triggers nasal + consonant

interaction discussed in chapter 3.
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The following examples in (2.10) show that the digits from four and higher have no

agreement marker, and the lack of the agreement marker is indicated by zero.

(2.10) Numerals lacking class agreement:

Class #

Noun + Numeral

Numeral prefix

Gloss

2

ma-doddo
ma-doddo
ma-doddo
ma-doddo
vi-puilla
vi-puilla

vi-puilla

nceece

mwaanu

mwainu na jud-mo
kutmi

nceece

mwaanu

mwainu na ugd-mo
kutdmi

nceece

mwadinu

mwainu na lii-mo
kutimi

nceece

mwainu

kuimi

@

@
%
@
@
%
Q.
%)
@
@
@
%
o
?
@

‘four people’
‘five people’
‘six people’
‘ten people’
‘four heads’
‘five heads’
‘six heads’
‘ten heads’
‘four legs’
‘five legs’
‘six legs’
‘ten legs’
‘four knives’
‘five knives’

‘ten knives’




10 di-mbiindi nceece %] ‘goats’

10 di-mbiidi  mwadnu %] ‘five goats’
10 di-mbitidi  mwadnu nanceece @ ‘nine goats’
10 di-mbuddi kudmi @ ‘ten goats’
10 di-mbuddi ma-kumi kudmi & ‘100 goats’

Recall from the previous table in (2.9) that the digits 1 — 3 have numeral class agreement
prefixes for all nouns. The data in (2.10) show that the class agreement prefix is never
realized for numerals four, five and ten. So the lack of the numeral agreement prefix in
(2.10) is not due to the noun-class, but rather to the digits four, five, ten and due to a

combination of these decimal numeric values.

2.4 Verbal Tense-aspects and Inflectional Prefixes

In Shimakonde there are 23 positive verbal tenses. Almost every tense has a
corresponding negative form, so the total number of verbal tenses is 45, because there is
one tense, namely the volitional future, which has no a corresponding negative form. The
inflectional category of the verb is marked by segmental tense-prefixes and tone, or both,
It is not the goal of this section to provide a full description of verbal system of
Shimakonde, instead it provides a general review of tenses, focusing on tense-prefixes
and how each inflectional category differs from other tenses both segmentally and

tonally.
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In certain tenses there are optional patterns of tone spreading, so vd-ndd-guguvadla
and vd-ndd-gigiivadla ‘they kneel’ are tonally possible outcomes, but the discussion and
details of the underlying principles which govern the verbal tone system are presented in
chapter 6. In this review section only one tone option is considered. However, optional
segmental alternations involving tense-prefixes are included in the transcriptions, so that
we can see what the segmental differences of tense-prefixes are. The relevant examples

of verbal tenses of Shimakonde are given in (2.11).

(2.11) Verbal tenses:

Tenses: Positive Negative

(11a) Infinitive:
ka-ghgavaidla meé(ne) ki-gaguvadla
‘to kneel’ ‘to not kneel’

(11b) Recent past:

va-ndi-glgivaila a-va-gugiveéle

‘they kneeled’ ‘they did not kneel’

{11¢) Remote Past:
va-ndi-guguvaila a-va-guguveéle

‘they had kneeled’ ‘they had not kneeled’




(11d} Present Habitual:

va-nda-guguvaila
~ va-na-guguvaila

‘they kneel’

(11e) Present Progressive:
va-nku-guguviila
‘they are kneeling

(11f) Volitional Present Progressive:

va-lota kd-gugivaila

-va-na-guguviila
~ a-va-na-guguvaila

‘they do not kneel’

a-va-na-guguvdld siinu

‘they are not kneeling’

a-va-naldtd sinu ka-glgivaila

‘they are intending to kneel” ‘they are not intending to kneel’

(11g) Present Progressive Relative:
va-guguvaala
‘that they are kneeling’
(11h) Progressive Imperfective:
va-si-ndd-guguvaila
‘they were kneeling’
(111) Past Progressive Relative:
va-si-glglvaila

¥

‘that they were kneeling
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va-kd-guguvaala

‘that they are not kneeling’

a-va-si-guguviila

‘they were not kneeling’

va-Kéa-si-gagivaala

‘that they were not kneeling’



(11j) Present Habitual Relative:
vé-na-ghguvaila va-kd-nd-giglvaila
‘that they kneel’ ‘that they do not kneel’
(11k) Future:
va-nda-gigivaila
va-na-gigivadla a-va-guguvaala
‘they will kneel’ ‘they will not kneel’
(111) Volitional Future:
va-10td ~ va-lambé’ kui-ghgivadla
‘they intend to keel’
(11m) Imperative:
guguvaila a-va-na-gugidvaale
‘kneel!’ (they) do not kneel?’

(11n) Conditional:

va-ka-guguvaila va-ka-guguvaale

‘if they kneel’ ‘if they do not kneel’
(110) Participial /Gerund:
va-gligavaala va-ka-na-guguvidla

‘(they) kneeling’ ‘(they) not kneeling’




(11p) Subjunctive:
va-guguvadle
a-va-na-guglvaale
(11q) Suggestive:
va-ké-ndi-guguvaila
‘they should kneel’
(11r) Perfective-when:
va-guguveele
‘when they have kneeled’
(11s) Recent Past Perfective-when:
pé-va-gigiveele
‘when they kneeled’
(11t) Remote Past Perfective-when:
pa-va-guguvetle
‘when they had kneeled’
(11u) Imperfective-when: pi-vi-si-gligiivddla
‘when they were kneeling’
(11v) Present Progressive-when:
pa-va-giglvaala

‘when they are kneeling’
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‘let them kneel’

‘let them not kneel’

va-ka-na-guguvaale

‘they should not kneel’

va-kKa-gugiveéle

‘when they have not kneeled’

pé-va-ka-guguveéle

‘when they did not kneel’

pé-vi-ké-guguveéle
‘when they had not kneeled’
pa-va-ka-si-gigivaila

‘when they were not kneeling’

pé-vé-ké-_guguvaala

‘when they are not kneeling’



(11w) Present Habitual-when:
pé-va-na-glgavaala pa-vé-na-ka-gigivaala

‘when they kneel’ ‘when they do not kneel’

2.4.1 Tense-Aspect Morphology

In Shimakonde, there are 9 tense-aspect prefixes illustrated in (2.12).

(2.12) Tense-prefixes in Shimakonde:

Prefix Possible environment Examples Gloss

ku-  Infinitive ku-guigivaila ‘to kneel’

Present progressive va-nku-gigivadla ‘they are kneeling’

Past tense va-ndi-gigivaila ‘they kneeled’
Subordinate tenses va-si-gagavaila ‘that they were kneeling’
Negative a-va-si-guguvadila ‘they were not kneeling’
Future va-nda-glglivaala ‘they will kneel’
Negative a-va-na-guguvdila  ‘they do not kneel’
Conditional va-ka-guguvaila ‘if they kneel’

When-tenses pa-ghglvaala ‘when (s)he is kneeling’




We see that though the verb stem in (2.11) -~ (2.12) is the same, there are segmental
differences on the pre-stem prefixes. Specifically, all verbs in the infinitive have the H
toned tense-prefix ku-, which belongs to the noun class 15. This tense-prefix also appears

in volitional tenses.

2.5 Verbal Morphology
Following recent works in Bantu verb morphology (Odden 1996a, Downing

1997), I analyze the verb structure as shown in figure (2.13).

(2.13) Verb structure in Shimakonde:

-Verb
Inflectional Macrostem
Prefixes
Obj’ect Prefixes /t(m
\
Root Extensions  Final Vowel
va-ka-si tu guguval 1 a

The macrostem includes the stem and the object prefixes. The stem includes the verbal
root (guguval), derivational suffixes also known as extensions (-i/-) and the final vowel

morpheme (-a).



The inflectional component of the verb stem may contain the subject prefix (SP) (va-),

the tense-aspect and relative markers (si-) and a negative prefix (ka-).

2.5.1 Verbal Root
In Shimakonde, the verbal root, which never stands on its own, has different syllabic
structures. The basic verbal root is CV, but the full set of common root types includes a

number of different verbal roots shown in (2.14).

(2.14) Common verbal roots in Shimakonde:

Root type Illustration

a. Roots with plain consonants:
Root Illustration Gloss
C kdd-p-a ‘to give’
Ccv ku-jas-a ‘to throw away’

vC kw-€éév-a ‘to segregate’

CVC ku-pdat-a ‘to get’

VCVC kw-{itik-a ‘to respond’
CVCVC ka-kadmuul-a ‘to hold’
VCVCVC kw-iipipaél-a ‘to be short’

CVCVCVC ki-gagivaal-a ‘to kneel’




b. Roots with stem glides:

CG kil-py-a ‘to burn’

CcGv ku-byda-a ‘to kall’

CVG kad-juagw-a ‘to request’

CGVC ki-twéal-a .‘to take’

NGVC ki-n’wait-a ‘to stretch an arrow bow’
CVNCG ku-l6ombw-a ‘to be married’

¢. Roots with nasal plus an oral consonant:

NC kii-mb-a ‘to mold clay’
VNC kw-66mb-a ‘to beat’
CVNC ki-166mb-a ‘to marry’
VNCVCVC kw-fingiliit-a ‘to roll down’

The verbal root may be a single consonant as in kifi-p-a or a combination of nasal plus an

oral consonant or a nasal plus an oral consonant plus a glide.

2.5.2 Verbal Stem
The verb stem includes necessarily the root of the verb, followed by various verb
extensions and a final vowel morpheme. Like in many Bantu languages the stem-final

vowel is usually the morphologically default low vowel —a as seen previously in (2.14).
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Some exceptions are found specifically, in certain verbs borrowed from Arabic and

Kiswahili where the stem-final vowel is a high vowel /i/ or /u/ as shown in (2.135).

(2.15) Exceptions to morphologically default stem-final vowel:

Tense: Illustration Gloss

Infinitive: ki-kdbaal-i ‘to accept’
kw-admiin-i ‘to trust’
kd-shakadl-u ‘to thank’

ku-kuapadl-u ‘to blaspheme’

Recent past positive: va-ndi-kiibaal-i ‘they agreed’

va-ndi-shuikudl-u ‘they thanked’

In Shimakonde, the morphologically default stem-final morpheme —a appears in the
indicative verbs, but certain tenses like the subjunctive and the perfective-when select the

final morpheme —e.

The following examples in (2.16) include the subjunctive positive and negative tenses

which have the final vowel morpheme —-e, since these verbs do not select the

morphologically default vowel —a.




(2.16) Stem-final vowel in the subjunctive:

Positive Negative
vaa-p-é ‘let them give’ a-va-nad-p-¢ ‘let them not give’
vaa-fi-é ‘let them defecate” a-va-naa-fi-e ‘let them not defecate’
vaa-gw-¢é ‘let them fall down’ a-va-nad-gw-e ‘let them not fall down’
vaa-ly-é ‘let them eat’ a-va-nad-ly-e ‘let them not eat’
va-pait-e ‘let them get’ a-va-na-pdat-e ‘let them not get’
va-piit-e ‘let them pass’ a-va-na-piit-e ‘let them not pass’
va-tukutit-e  ‘let them run’ a-va-na-tukuut-e ‘let them not run’

va-takatudk-e ‘let them stand up’  a-va-na-tdkituuk-e  ‘let them not stand up’

va-guguvail-e ‘let them kneel’ a-va-na-guguvaal-e  ‘let them not kneel’

What (2.16) shows is that though the final morpheme is not a morphologically default

low vowel, that final morpheme is still a single vowel.

2.5.3 Perfective Stem

Verbs in the perfective also do not take the morphologically default stem-final low
vowel. Instead, there are four separate patterns of the perfective. There is one general
pattern in which the perfective stem ends with the suffix —ile as in avalék-iile ‘they did

not leave’.



The second pattern of the perfective stem selects the morpheme —idye, just in case the

stem ends in a glide as in ava-tuiidiidye from /-tu-uudy-a/ ‘they did not ask us’. The third

class includes perfective stems which undergo “imbrication™, a process by which there is
a morphological overlap, when the perfective morpheme follows another morpheme that
ends in a coronal as ava-téngweél-e derived from /ava-tongo-il-l-e/ ‘they did not talk’.
Finally, Shimakonde has a class of a very marked verb stems that ends in the perfective -

ite morpheme, which may in certain cases alternate with the morpheme —ile.

2.5.3.1 Perfective with Plain C-Fina} Stem
Most C(VC) perfective stems take the morpheme -ile as shown in the following

examples in (2.17).

(2.17) C(VC) roots with —ile morpheme:

ava-fi-iile ‘they did not defecate cf. fi-aa ‘defecate!’
ava-pét-ifle ‘they did not get’ cf. pait-a ‘get!
ava-lék-iile ‘they did not leave’ cf. leék-a ‘leave!’
ava-lip-iile ‘they did not pay’ cf. lifp-a ‘pay?’
ava-div-ifle ‘they did not close’ cf. diiv-a ‘close!’
ava-pind-iile ‘they did not bend’ cf. piind-a ‘bend!’

ava-tén-iile ‘they did not pinch’ cf. toén-a ‘pinch!’

ava-déb-iile ‘they did not get tired’ cf. dodb-a ‘get tired!”




ava-kut-tile
ava-plt-iile
ava-shime-iile

ava-um-iile

?

‘they did not scream
‘they did not wash’
‘they did not buy’

‘they did not get out’

cf. kuit-a
cf. puiit-a
cf. shuim-a

c¢f. uim-a

‘scream!’
‘wash!’
‘buy!’

‘get out!’

Some roots ending in a coronal /l/ take the general —ile morpheme, but the root-final

consonant changes to [d] due to an independent phonological rule of consonant hardening

as shown in (2.18).

(2.18) /I/ hardening:
ava-pad-iile
adi-méd-iile
ava-péd-ifle
ava-lid-iile
ava-16d-ifle
ava-tad-iile
ava-tétéd-ifle
ava-kimbid-iile

ava-ivilid-iile

‘they did not scratch’
‘they did not sprout’
‘they did not die’
‘they did not cry’
‘they did not look at’
‘they did not unload’
‘they did not crow’
‘they did not drink’

¥

‘they did not cover
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cf. padl-a

cf. meél-a
cf. peél-a

cf. lifl-a

cf. lodl-a

cf. tual-a

cf. teteél-a
cf. kumbiil-a

cf. iviliil-a

‘scraich!
‘sprout!’
‘die!’
ey’
‘look at!’
‘unload!’
‘crow!
‘drink!’

‘cover!’



However, not all roots ending in a coronal /I/ undergo /I/ — [d] alternation or take the
morpheme —ile. Shimakonde has a class of verbal roots about to be described which end

in /I/ and do not pattern with those in (2.18).

2.5.3.2 Perfective with Stem-Final Glide

If the perfective stem ends in a glide (CVCG), the perfective morpheme is realized as
—idye as in the following examples in (2.19). This pattern also includes certain roots
ending in a palatal consonant which can be analyzed as having an underlying stem-final

glide (for discussion of the patterns glides in Shimakonde see Liphola and Odden (2000).

(2.19) CVCG with ~idye perfective morpheme:

a. Glide final stem:

ava-ld-iidye ‘they did not ask’ cf. uudy-a ‘ask!’
ava-tu-im-iidye  ‘they did not cause us get out’ cf. uumy-a ‘cause to get out!’
. ava-16d-iidye ‘they did not point out’ cf. loody-a ‘point out!
ava-tinddan-iidye ‘they did not rebound’ cf. tunduuny-a ‘rebound!’

ava-shélégw-iidye ‘they were not late’ cf. sheleegw-a ‘be late!”




b. Palatal root-final;

ava-kash-iidye  ‘they did not slice’ cf. kaash-a  ‘slice!’
ava-tish-iidye ‘they did not threaten’ cf. tiish-a ‘threaten!’
ava-shildsh-iidye ‘they did not sell’ cf. shuluush-a ‘sell!’
ava-noén-iidye ‘they did not make noise’ cf. fioofi-a ‘make noise!’
ava-fidkdii-iidye  ‘they did not make noise’ cf. lakooii-a ‘make noise’

In Shimakonde, stems ending in a glide or in a palatal consonant show two separate
patterns. In one pattern these stems select the suffix —idye as in (2.19). The second pattern

follows the larger set of stems which take the suffix —ile as in (2.20).

(2.20) Glide and palatal root-final:

ava-gw-iile ‘they did not fall down’ cf. gw-aa ‘fall down!’
ava-jugw-iile ‘they did not ask’ cf. juigw-a  ‘ask!’
ava-péii-iile ‘they did not skip’ cf. peéii-a ‘skip’
ava-béii-iile ‘they did not crush’ cf. bobii-a ‘crash!’
ava-miii-iile ‘they did not squeeze’ cf. miiii-a ‘squeeze!’
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2.5.3.3 Perfective with Imbrication

When the perfective morpheme follows certain disyllabic stems, there is a process of
morphological overlap or infixation referred to as “imbrication”. I will not be exploring
the mechanics of this process in Shimakonde. However, in (2.21) I provide a few

examples that show a third patiern of the perfective.

(2.21) Imbrication:
ava-gagadwiile /-gagadu-il-l-e/ ‘they did not bite’ cf. gagadudl-a ‘bite!’
ava-tweéte [-twa-il-l-e/ ‘they did not take’ cf. twadl-a ‘take!’
ava-tipwifle  /-tipu-il-l-e/ ‘they did not pound’ cf. tipudl-a  ‘pound!’

ava-tipwifke  /-tipu-il-k-e/ ‘they did not run away’  cf. tipudk-a  ‘run away!’

ava-tbngweéle /-tongo-il-l-e/  ‘they did not talk’ cf. tongod6l-a ‘talk!

ava-limbeéte /-lumba-il-t-e/  ‘they did not hunt’ cf. lumbait-a ‘hunt!’
ava-tukwiite  /-tuku-il-t-e/ ‘they did not run’ cf. tukudt-a  ‘run!’
ava-pumwiile /-pumu-il-l-e/  ‘they did not breath’ cf. pumudl-a ‘breath!’

ava-ilwitke  /-ulu-il-k-e/ ‘they did not fly’ cf. uluik-a  ‘fly!’




2.5.3.4 Perfective with Final -ite ~ -ile Alternation

The last pattern of the perfective includes a class of marked CVC stems which take
the morpheme —ite. Generally any stem ending in a perfective morpheme —ite also allows
—ile ~ -ite altemation, and this alternation shows that these stems also follow the general

pattern which takes the morpheme —ile as shown in the following examples in (2.22).

(2.22) CVC roots with —ile ~ -jte alternation:

a-i-téi-iite ~ a-i-toii-iile ‘it did not rain’
ava-jé-iite ~ ava-jé-iile ‘they did not throw away’
ava-té-iite ~ ava-ti-iile ‘they did not pour’
ava-Uj-iite ~ ava-lj-iile ‘they did not come back’
a-va-mifi-ifte ~ a-va-mifi-iile ‘they did not squeeze’
a-va-méf-iite ~ a-va-man-iile ‘they did not know’
a-va-jugw-iite ~ a-va-jligw-iile ‘they did not request’
a-va-shigw-iite ~ a-va-shigw-iile ‘they did not bark’
a-va-maman-iite *a-va-maman-iile ‘they did chew’
a-va-mimin-iite *a-va-mimin-ifle ‘they did not pour’

We see that stems which take —ire also take —ile, except that the last two examples of
(2.22) only select —ire. I will assume that there is exceptional treatment of stems like

memena ‘chew’ due to lexicon properties of certain words.
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The following table presents the summary of the stem-final inflectional suffix. As
seen, the final morpheme can be a single vowel as in the indicative and the subjunctive or

that final morpheme can be a disyllabic morpheme, not a single vowel.

(2.23) Stem-final morphemes:

Morpheme Tense/Aspect Examples Gloss

-a Default/Indicative: va-ndi-loémb-a ‘they got married’

-€ Subjunctive: va-loémb-e ‘let them marry’

-ile Perfective: a-va-lémb-iile ‘they did not marry’

-idye Glide final stem perfective: a-va-ldmbw-iidye  ‘they did not get married’
CV-il-C-e Imbrication: ava-tangol-ile — ava-tangw-eél-e ‘they did not talk’
-ile ~ -ite  Marked perfective stems:  a-va-mfii-iite ‘they did not request’

~ ava-min-iile =




2.5.4 Verbal Extensions

The most common verb extensions in Shimakonde extracted from the structure in

(2.13) are given in (2.24). The verbal root may combine with a single verb extension or a

number of verb extensions.

(2.24) Verb extensions in Shimakonde:

Extension Suffix lustration Gloss
Applied -il- ka-liim-a ‘to cultivate’
ku-lim-ifl-a ‘to cultivate for’
Causative direct -1y- kd-lim-iiy-a ‘to cause cultivate’
Causative indirect ~ -shy-+-y-  kid-lim-iishy-a ‘to cause cultivate’
-id- + -y- ki-1im-iidy-a ‘to cause cultivate’
Impositive -ik- ku-lim-fik-a ‘to be cultivated’
-uk- kii-shiim-a ‘to close’
ku-shim-tidk-a ‘to be open’
Intensive -ish- + -y- kd-lim-iish-y-a ‘to make cultivate intensive’
ku-tiukuu-sh-y-a ‘to make run intensively’
-1y- kd-pwamw-iiy-a ‘to urinate intensively’
Passive -W- ki-166mb-a ‘to marry’
ki-l6omb-w-a ‘to be married’
-igw- k&-lfﬁ-ii gw-a ‘to be cultivated’
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Repetitive ki-lim-dang-a ‘to cultivate repeatedly’
Reversive ki-shiim-a ‘to close’
kid-shim-ail-a ‘to open’
‘to tie’
‘to untie’
Reciprocal kd-shéém-a ‘to call’

ki-shém-adn-a ‘to call each other’

Stative i _ ku-lim-iik-a ‘to be able be cultivated’

' Harries (1950) designates —ang- suffix as an “excessive” derivative which is merged
with the “intensive”. —ang- indicates an action that is extended in time or space and in
some Bantu languages there is an idea of “plurality”.




If more than two verb extensions combine with the verbal root, there are a number of
constraints which dictaté what suffixes and in which order must combine. For example,
when the reciprocal —an-, the repetitive ~ang- and the applied -il- suffixes come in a
sequence, the reciprocal must follow immediately the verbal root and the applied suffix is

the last in a sequence as shown in (2.25).

(2.25) Suffix precedence ordering:
ki-shém-an-4ng-iil-a ‘to call for each other repeatedly’
kua-16két-an-ang-iil-a ‘to to pick up for each other repeatedly’
* kﬁ-lél‘(ét-éng-én-fﬂ-a

* ki-shém-4ng-an-iil-a

The morphological principle governing the combination of suffixes in (2.25) is the
precedence with respect to the verbal root. The precedence principle simply says that
given suffixes X and Z in a sequence, Z must follow or precede Z. This sequence is
independently stipulated and the template of the order of the extensions in Shimakonde is

given in (2.26).

(2.26) Template of the extensions:
Root -an- -ang-  -il- -W- -V

Reciprocal Repetitive Applied Passive Final vowel
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CHAPTER 3

CONSONANTAL PHONOLOGY

3.0 Introduction

This chapter describes the basic phonological rules involving consonants. The most
common segmental rules found in Shimakonde are also found in most Bantu languages,
but it will be seen that there are differences between Shimakonde and other Bantu

languages.

3.1 Nasal Assimilation

One of the most common segmental processes found in many languages is nasal place

assimilation. This process simply says that a nasal assimilates the place of articulation of

the following consonant.

(3.1) Nasal place assimilation:

n - [cplace ]/ — Stop
o place




The following examples provided in (3.2) show nasal place assimilation. As we can

see, the nasal assimilates the place of articulation of the following consonant.

(3.2) Simple pattern of nasal place assimilation:

‘kd-mut-pa. /kid-mu-pa/ ‘to gibe him/her’

ki-muu-fia /kd-ma-na/ ‘to defecate him/her’
kd-m-palakeéla /ku-mu-palakéla/ ‘to see him/her off’

kd-n-tuima /kii-mu-tima/ ‘to order him/her’
‘ki-i-jeleéla /ka-mu-jeleéla/ ‘to throw something to him/her’

ki-n’-kamuila fkd-mu-kamila/ ‘to hold him/her’

The last four examples of (3.2) show that the vowel of the 3 sg. object prefix mu- de]ete;
as long as the vowel is not stressed and lengthened, and the resulting syllabic nasal
assimilates the place of articulation of the following vowel. The type of nasal-consonant
interaction seen above is the most common case of nasal assimilation where the nasals

condition the same unified set of assimilatory changes.

3.1.1 Prefixal Reduction and Nasal + Consonant Interaction
Shimakonde has a complex kind of nasal assimilation where the patterns of
alternations in N + C sequences differ depending on the noun class of the prefix that is

involved and also on whether the process applies to verbs or nouns.
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The following examples in (3.3) show that just like the previous data in (3.2), the
sequence N + C can derive from deletion of the vowel of the prefix. Here deletion of high

vowels /if and /u/ is optional.

(3.3) Complex pattern of N + C interaction:

ni-shi-né-tale€ka n-ci-né-taleéka ‘I was cooking’

ni-na-taleéka n-na-taleéka ‘I cook’

ngi-tileeka n-nileeka ‘when I was cooking’
ngt-tangoola n;n_éqgoola ‘when I was talking’
e

There are two ways of explaining the data in (3.3). One way is to say that there are three
underlying allomorphs /ngu-/, /ni-/ and /n-/ for the 1sg. subject prefix, and the morpheme
{n-/ can be selected most of the time. So the surface form n-ndleeka ‘when I was cooking’
could come from either /ngi-tdleekal or /n-tdleekal. In case the underlying form /n-
taleekal is assumed, we can explain the nasalization of the stem-initial consonant due to
the preceding nasal. One other way of explaining these data is to assume that the subject
prefix for the 1sg. ni- and ngu- reduces to just a nasal due to deletion of the vowel prefix.
In the case of ngu- prefix, there is also deletion of the obstruent consonant which creates
a sequence N + C.

The following examples in (3.4) show that the prefix ngu- also reduces to a nasal if

used as an object prefix. Due to reduction, that prefix is realized as a nasal.




(3.4) Complex N + C interaction:

va-nku-ngu-shulushiidya ~ va-nkd-fi-fiulushiidya ‘they are selling for me’
va-nku-ngi-talakeéla ~ va-nki-n-nalakeéla  ‘they are cooking for me’
va-nku-ngui-tangoodya ~ va-nku-n-nangoodya ‘they are causing me to speak’

The data in (3.3) and (3.4) are similar in terms of prefix-to-nasal reduction. Specifically,

the high vowel of the ni-/ngu- prefixes in the first column deletes before the tense-prefix

or before the root-initial vowel giving a sequence NC seen in the second column. I refer

to this as prefix-to-nasal reduction. There are two independent rules which derive the

surface forms in (3.3) and (3.4) as formalized in (3.5).

3.5) a.

[ +syll
+high’ - @1— +C Prefix V-deletion
+Pref. 1sg
-syll. - [+nasal ] / [+nasal] —  C-nasalization
-voice :

b ’.'

The rule (3.5a) feeds the rule in (3.5b), since the first one derives the N+C sequence by

deleting the prefix vowel. Later, the derived nasal triggers nasalization of the following

consonant by (3.5b).
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3.1.2 Nasalization of Voiceless Consonants

The generalization about the process that nasalizes voiceless consonants after a nasal
due to the rule in (3.5b) is that all of the voiceless stops become a nasal after a nasal, if
the trigger nasal derives from prefix-to-nasal reduction. The data in (3.4) show that along
with prefix-to-nasal reduction, there is another process which turns a voiceless consonant

into a nasal after a nasal. Additional data of C-nasalization are given in (3.6).

(3.6) C-nasalization:
va-nku-ngd-pambiila ~ va-nkii-m-mambifla  ‘they are clasping for me’
va-nku-ngu-talakeéla ~ va-nkd-n-nalakeéla  ‘they are cooking for me’
va-nku-ngd-kamuliila ~ va-nkid-n’-n’amulifla  ‘they are holding for me’
va-nku-ngi-shameéla ~ va-nkid-fi-nameéla ‘they are calling me for’

va-nku-ngi-saidiila ‘they are helping me’

We see that all of the voiceless stops become a nasal after the nasal and the resulting

surface nasal retains the place node of the underlying consonant. The change that turns

/k/ into a dorsal nasal [n’] and /p/ — [m)] afier a nasal can be represented as in (3.7a) and

(3.7b), respectively.




(3.7) Voiceless consonant nasalization:

a. root root b. root root
[nasal] Place [nasal] Place
Dorsal Labial

Since C-nasalization only changes nasality of the consonant, when a voiceless bilabial
consonant becomes a nasal, the corresponding nasal will be a bilabial, because the place
of articulation of the underlying consonant is retained, except that the /sh, s/ — [ 1 ]
change requires some explanation. The relationship between the place of articulation of

the underlying voiceless consonant and its corresponding nasal is shown in (3.8)

(3.8) Predictable consonant-to-nasal change:

Underlying consonant Surface nasal
ip/ [m]

/t/ [n]

Ik/ [n]

/sh/ [fi]

/s/ (7]
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We see that the voiceless palatal fricative /sh/ becomes a palatal nasal [fi]. The same
alternation also affects the voiceless alveolar fricative /s/ which becomes a palatal nasal.
The nasalization of the voiceless alveolar fricative [s] is because of the existence of the
marginal phonemic contrast involving /s, sh, c/. Furthermore, there is a /c/ and /sh/ dialect
distinction. However, the basis for why this alternation applies only to certain words is
not clear. Due to marginal phonemic contrast and because of the dialect distinction some

speakers interchange /s/, /sh/ and /c/ in certain words as shown in (3.9).

(3.9) [sh] ~ [c] ~ [s] alternation:
kid-shiigwa ~ kd-suigwa ‘to bark’
kid-shééma ~ ki-sééma Eé ‘to call’
ki-shangtila ~ ki-sénguula ~ ki-cingidla ‘to cut hair’

kua-shiinga ~ ki-sauinga *kd-cdinga  ‘to watch for’

kt-shaidiila ~ kud-séidiila *ki-cdidiila  ‘to help’

3 +

i-shadma *i-sadma icadma party
i-shad.a ~i-saf.a *a-cafi.a ‘watch’
*shii-ma sfi-ma *cii-ma ‘well’

*ku-sheéna ku-seéna *ku-ceéna ‘to the hell’




One other analogous process that relates to the /c/ ~ /sh/ ~ /s/ alternation involves the
sequence /N+ sh/. The voiceless palatal fricative and alveolar fricative are always
pronounced as [c] after a nasal, since the sequences /N+ sh/ and /N+s/ are never

pronounced in Shimakonde. The relevant examples are given in (3.10).

(3.10) /sh/ ~ fc/ ~ /s/ alternation:

a. n-ciima *n-siima /mu-siima/ ‘in the well’ (cl. 18-3)
n-ciila *n-shiila /mu-shila/ ‘tail’ (cl. 3)
mi-shiila ~ mi-ciila /mi-shila/ ‘tails’ (cl. 4)
mu-n-ciila *mu-n-shiila /mu-mu-shila/ ‘in the tails’ (cl. 18-3)

b. va-nku-ngd-sheéma ~ va-nkd-ceéma  /vanku-ngd-shéma/ ‘they are calling me’
~ va-nkid-fi-fieéma =
va-nkd-n-ceéma * va-nkd-n-sheéma /vanku-mi-shéma/ ‘they are calling him’

* va-nki-fi-fieéma =

The examples of the (10a) show that when the vowel of the class 3 (mu-) deletes, the
voiceless fricative is realized as a voiceless palatal affricate. The examples of (3.10b)
show that /sh/ nasalizes after the nasal derived from -ngu- reduction, but /sh/ does not
nasalize when the object prefix 3 sg. mu- reduces to a nasal. So, different prefixes trigger

different phonological processes in Shimakonde.
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What the examples in (3.6) and (3.10) show is that some prefixes trigger one set of
consonantal changes, and other prefixes trigger different consonantal changes. I will
consider this second set of prefixes, exemplified by the class 3 prefix, later.

The summary of different effects of N + C between (3.10a) and (310b) is seen in

(3.11).

(3.11) Summary of the effects on N + C sequences:

a. N + C — N C
[-voi] [+nasal] asin/N+p/ — [mm]

N + C - N C
[+cont] [-cont] asin/N+sh/ — [Nc]

3.1.3 Non-nasalization of Voiced Consonants
This section deals with N + C patterns affecting voiced consonants. Nasalization does

not apply to voiced consonants /b, d, g, j, 1, v/ and the question that still needs further

investigation is what is the basis for the different phonological behavior of N + C

interaction.

3.1.3.1 Consonant Hardening

The next process is hardening which involves voiced consonants. First, voiced
continuants /1, v/ become voiced alveolar and voiced bilabial stops [d, b] respectively,
after a nasal derived from prefixes ni- and ngu- reduction as shown in (3.12).
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(3.12) C-hardening;:
va-nku-ngi-leéka ~ va-nkd-n-deéka  ‘they are leaving me’

va-ni-ngi-lilpa ~ va-nd-n-diipa ‘they pay me’

t

va-nku-ngu-viniila va-nkd-m-biniila  ‘they are dancing for me’

t

va-nku-ngi-valeéka

1

va-nkid-m-baleéka ‘they are holding on to me as a baby’
Hardening is formalized in (3.13).

(3.13) Voiced consonant hardening:
+cont.

+voice - [-cont} / [+nasal] —
-syll

The rule in (3.13) eliminates a sequence of nasal plus voiced continuants /1, v/ explaining
why.N + 1 and N + v sequences are lacking in Shimakonde. The examples in (3.12) show
that the preceding nasal does not trigger C-nasalization on the fél]owing consonant,
instead there is consonant hardening.

Second, voiced stops /b, d, g/ and the voiced palatal affricate /j/ are totally immune to
C-nasalization after a nasal derived from —ngu- reduction, so C-nasalization does not

apply to voiced stops that follow the nasal as in (3.14).



(3.14) No C-nasalization of voiced stops:
va-nku-ngi-byada va-nki-m-byada ‘they are killing me’
va-nku-ngi-dutima va-nkid-n-duima ‘they are counseling me’

va-nku-ngi-galoleéla ~ va-nkd-n’-galole€la ‘they are locking me in for’

va-nku-ngd-juagwa va-nkd-n-juigwa ‘they are requesting me’

We see that C-nasalization after ni- and ngu- reduction does not apply in (3.14), since this
process only applies to voiceless stops. There is one exceptional word found in the
language in which the voiced velar stop undergoes optional C-nasalization after ngu-

reduction as illustrated by the examples in (3.15).

(3.15) Optional voiced velar stop nasalization:

va-nku-ngi-guguvaadya ~ va-nki-n’-n’uguvaadya ‘they are making me kneel’

va-nku-ngi-gan’odla - *va-nkd-n’-n’an’odla ‘they are pushing me’

va-nku-ngi-galoleéla *va-nkd-n’-n’-aloleéla  ‘they are locking me in for’

1 explain nasalization of the voiced velar stop in (3.15) in terms of a lexically restricted
rule, since we do not see any apparent phonological reason why this process should only
apply to the voiced velar stop. The rule which nasalizes the voiced velar stop is
formalized in such a way that only this voiced consonént is subject to nasalization, but in

addition, only this one root undergoes the rule.




(3.16) Voiced velar stop nasalization:

gl — [+nasal] / [+nasal] —

Now I consider the surface patterns derived from deletion of the vowel /u/ of the 3sg.
object prefix and 2" pl. object prefix mu-. In Shimakonde, the object prefix of the 2 pl.
is phonologically identical to the object prefix of the 3sg. We shall see that Shimakonde
has a distinction on the surface patterns derived from N + C sequences depending on the
noun class prefix which is involved. Specifically, some prefixes trigger one set of
consonantal changes and other prefixes trigger different consonantal changes.

The next examples in (3.17) motivate the underlying 2pl. and 3sg. object prefixes,

mu-, which appear without vowel deletion in a stressed penult syllable.

(3.17) Underlying object prefix /mu-/:

va-nkd-mui-pa ‘they are giving him/you’ cf. va-nkud-pa  ‘they are giving’
va-nkd-muu-shya ‘they are removing him/you’ cf. va-nkuil-shya ‘they are removing’
va-nki-muu-dya ‘they are ask‘jng him/you’ cf. va-nkul-dya  ‘they are asking’
va-nku-mw-aulifla ‘they are telling him/you’ cf. va-nkw-alila ‘.they are telling’
va-nkl’l-mw;eéka ‘they are laughing him/you’  cf. va-nkw-ééka  ‘they are laughing’

va-nki-mw-oéna  ‘they are seeing him/you’  cf. va-nkw-oéna  ‘they are seeing’
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The vowel of the prefix mu- (also pronounced mw- before a vowel) appears in the prefix
if that prefix is located in the stressed penult syllable. However, the vowel of the prefix
mu- deletes when it appears in the pre-penult position giving the sequence N + C.

A nasal derived from mu- reduction will always assimilate the place of articulation of
the following consonant by the rule seen in (3.1). Nasal place assimilation is shown in the

following examples in (3.18).

(3.18) Prefix vowel deletion and N-assimilation:
va-nkd-m-piima ‘they are measuring him/you’
va-nku-piima ‘they are measuring’
va-nkid-m-beéba ‘they are carrying him/you as a baby’
va-nku-bééba ‘they are carrying as a baby’
va-nki-n-todta ‘they are sewing him/you’
va-nku-t66ta ‘they are sewing’
va-nki-n-dadn’a ‘they are jumping on him/you’
va-nku-dain’a ‘they are jumping’
va-nki-n’-koéma ‘they are beating him/you’
va-nku-kééma ‘they are beating’

va-nki-n’-guguvaadya ‘they are causing him/you to kneel’

va-nku-gligivaadya ‘they are causing to kneel’




va-nki-n-culinga ‘they are taking care of him/you’

cf. va-nku-shitnga ‘they are taking care of’
va-nkd-n-juigwa ‘they are asking him/you’
cf. va-nku-jaigwa ‘they are asking’

We see that the nasal derived from mu- reduction does not trigger nasalization of the
following voiceless consonant. In this respect, the prefix mu- differs from the 1sg. ngu-
and ni- prefixes in terms of triggering different consonantal changes.

Surprisingly, the voiced continuants /v, I/ are subject to C-nasalization after a nasal

derived from mu- reduction as seen in (3.19)

(3.19) Nasalization of voiced continuants:

va-nki-m-miniila ‘they are dancing for him’

cf. va-nku-viniila ‘they are dancing for’
va-nki-m-miika ‘they are putting him/you’

cf. va-nku-vitka ‘they are putting’
va-nkid-n-nodla ‘they are looking at him/you’

cf. va-nku-166la ‘they are looking at’
va-nku-i-n-nimiila ‘they are cultivating for him/you’
va-nku-limiila ‘they are cultivating for’
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Recall from the previous examples in (3.12) that /1, v/ becomes [d, b] respectively after a
nasal due to hardening. Furthermore, the data in (3.19) show that the sequences /N + I/
and /N + v/ are never pronounced, but the actual surface outcome differs depending on
the trigger prefix.

The data in (3.20) shows the different outcomes of the N + C interaction.

(3.20) Outcomes of N+C interaction:

Trigger Segment type  Example Process

/ngu-/ —-syll ] ngui-taleeka

— N | -voice | ~ n-nélecka C-nasalization
fni-/ —
+cont ngi-liipa

+voice | ~ n-diipa ‘paying’ C-hardening

-cont ngu-viina

+voice | ~ m-biina ‘dancing’ N-assimilation

_-syll ] va-piiya ‘hiding’

vi-m-piiya ‘hiding him!”  N-assimilation

+cont

*

+voice ka-limiila ‘to cultivate

~ ki-n-nimifla ‘to cultivate C-nasalization

for him’




The patterns of C-nasalization triggered by ni- and ngu- and mu- reduction discussed
previously include verbs. Now I consider the patterns of N + C in nouns. There are two
patterns triggered by N + C in nouns. First, the noun prefix of the class 1 and 3 is mu- and
the vowel of that prefix deletes before the continuant /I/ giving the sequence /N + I/.
Second, the voiced continuant /I/ changes to an alveolar nasal [n] after a nasal due to C-
nasalization, since the sequence [N + 1] is unpronounceable in Shimakonde, but that
voiced alveolar consonant never undergoes hardening.

The examples in (3.21) motivate the underlying noun class prefix which is /mu-/.

(3.21) Noun class prefix mu-:

muii-nu (cl. 1) ‘person’
mw-4ana (cl. 1) ‘child’
mud-ti (cl. 3) ‘head’
mw-aaka (cl. 3) ‘year’

The next examples in (3.22) show the prefix mu- in the pre-penult position where the
vowel of the prefix is unstressed and subject to deletion. The resulting combination of

nasal plus /l/ then undergoes nasalization.

70




a. n-noume

va-liime

n-naingo

mi-ladngo

n-niingo

mi-liingo

n-ndandi

mi-laandi

. n-neémba

va-neémba

n-nuingu

va-nulingu

*m-ldime
*n-didme
*vé-niume
*m-laingo
*n-dadngo
*mi-naingo
*m-hingo
*n-difngo
*mi-niingo
*m-ldandi
*n-ddandi
*mi-naandi
*m-leémba
*va-deémba
*va-leémba
*m-luiingu
*n-dutingu

*va-ladingu

(3.22) Voiced continuant /l/ nasalization:

/ma-lime/

fva-himef

/mu-lango/

/mi-lango/

/mu-lingo/

/mi-lingo/

/mui-landi/

/mi-14ndi/

/mu-némba/

fva-némba/

/mu-ningu/

fva-ningu/

‘male person’

‘male people’

‘entrance’

‘entrances’

‘measure’

‘measures’

‘tree’




Surprisingly, the examples in (3.22) show that the voiced continuant /I/ does not change
to [d] by the C-hardening rule, but consistent with the examples seen in (3.19), which
involves the verbal prefix /mu-/ this consonant becomes a nasal after a nasal derived from
mu- prefix reduction. So, the question is why the sequence /N+l/ does not trigger the
same unified segmental change?

Different prefixes have different effects on N + C interaction. So the distinctions in
the surface forms derived from N + C reflect the differences of the prefixes which trigger
these consonantal changes. Contrasting changes triggered by different prefixes can be
seen in (3.23). The noun prefix /mu/ triggers nasalization, and the object prefix /ngu/

triggers hardening.

(3.23) Different effects of N + C:

a. n-niime * n-didme /mi-lime/ ‘male person’
n-naingo * n-dadngo {mu-lango/ ‘entrance’
n-naandi * n-ddandi /mu-landi/ ‘tree’
m-milodngo  ~ mu-vi-loéngo /mu-vi-léngo/ ‘in the pan’

b. va-nki-n-deéka *va-nkd-n-neéka  /vanku-ngi-leéka/  ‘they are leaving me’
va-nd-n-diipa  *va-né-n-niipa /vana-ngu-liipa/ ‘they will pay me’

The data in (3.23a) simply show that C-hardening does not apply to a continuant /)/ after
a nasal derived from mu- prefix, since that /I/ undergoes nasalization. However, C-

hardening is obligatory in (3.23b) where the trigger is the prefix ngu-.
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A Similar segmental distinction in the patteins of N+C phonology is found in nouns
of class 3 and 4 in which the root begins in a stop consonant, where C-nasalization does
not apply either. When the vowel of the prefix deletes before a root-initial stop, the
preceding nasal assimilates the place of articulation of the following stop consonant due

to nasal assimilation giving the patterns seen in (3.24).

(3.24) Non-nasalization of consonants in nouns:
m-piini *m-miini /mu-pini/ . ‘handle’
mi-piini /mi-pini/ . *handles’
m-buibu /mui-bibu/ . *head shaved’
mibddbu /mi-bibu/ . pl.
n-diidi fmi-didi/
mi-diidi /mi-didi/
n-tudpa /mu-tapa/
mi-tutipa /mi-tipa/ . pl.
n’-kipiita *n’-n’dpiita  /ma-kapita/ . ‘passenger’

véa-kapiita /vé-kapita/ . ‘passengers’

The question that needs further research is how the distinction in the surface patterns

resulting from N + C relates to typological questions, that is, why should some nasals

behave one way and others behave differently.




® Specifically, is this distinction triggered by a nasal at certain places of articulation, hence
/m/ versus /n/, or would different prosodic properties of nasals be responsible for causing

the nasals to act differently? The later solution is correct for Kimatuumbi (Odden, 1996),

® where moraic and non-moraic nasals trigger different rules. We see no clear answer at
this time for this question in Shimakonde, which lacks phonological evidence for a

° distinction between moraic and non-moraic nasal. Since we do not find the same set of
unified changes in N + C phonology, I simply conclude that in Shimakonde, some
prefixes trigger one set of consonantal changes, and other prefixes trigger different

® consonantal changes.
3.1.3.2 Consonant with Labial Off-Glide

¢ One of the common characteristic features of Bantu is the possibility of having a
sequence of consonant plus glide. In Shimakonde, any consonant can precede a labial

® glide when that consonant appears before back rounded vowels [u] or [0], except that )
there is no labial glide after a labial fricative consonant /v/. The discussion of
processes which trigger consonant plus glide sequence is presented in chapter 4. The’

L following chart in (3.25) gives all of the surface outputs of complex segments involving a
consonant with a labial off-glide.

®

®
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(3.25) C with labial off-glide:

Labial Coronal

W

p
bW
Fricative

Affricate

Liquid

Nasal

The following data in (3.26) illustrate each of the consonants with a secondary

articulation.

(3.26) [p"] ki-pwilééla  ‘to dry’ cf. ki-pdlééta ‘to pass through’
[b™] ki-bwédda  ‘to boil’ cf. ku-bééba ‘to hold as a baby’
] ki-twadla ‘to take’ cf. ki-tééla  ‘to arm a trap’
[d"] Shi-dwaidwa ‘name’ cf. shi-deéde ‘trigger’
(k™ ki-kwadma  ‘to get stuck’ cf. kid-kddma ‘to be tightened’
("] ka-gwaila ‘to dress’ cf. kd-gdaga ‘to become complex’
[s™] ki-swééka  ‘to string’ cf. ki-séépa  ‘to be small’
[sh*] ui-shwa ‘termites’ cf. uusha ‘take it away!’

" Iw-adndo ‘tattoo’ cf. lu-ngadjo ‘foot print’




[m*] mw-4aka ‘year’ cf. maa-ka ‘condiment’
[n™] n-nwééle ‘sick person’ cf. n-neéma ‘bat’

(7% di-fiwaishwa ‘trash’ cf. di-fiadma ‘meat’
[n'¥] di-n’weéna  ‘crocodiles’ cf. di-n’aima ‘paints’

3.1.3.3. Consonant with Palatal Off-Glide

In Shimakonde a consonant may be followed by a palatal glide when that consonant
appears before the front vowels [i] or [e], except that velar consonants never precede a
palatal glide, so *[k”, g*, n"*] are not found in the language.

The table in (3.27) provides the surface outcomes of the consonant with a palatal

glide.

(3.27) C with palatal off-glide:

Labial Coronal Palatal Dorsal
Stop P’ tY k

b & g
Fricative v s’ sh
Affricate c

]

Liquid I’
Nasal m’ n’ fi n’
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There is no way one could tell whether palatal consonants can precede a palatal glide in

Shimakonde, since these would be hard to hear and would be pronounced the same as the

plain palatals.

The examples in (3.28) include some minimal pairs and near-pairs showing a

consonant with off-glide contrasted with the corresponding plain consonants.

(3.28) C with palatal glide Example

Gloss Plain C Gloss

[p’] kad-pya
[b¥] kii-byééna
'] kid-tdutya
[d*] ki-dyiitika
v'] vy-4dkuiilya
M ly-uiindi
[m¥] my-daka
[n"] ki-n-nyeéla

ki-fi-fieéla

‘to burn’ cf. kid-pa_. ‘to give’
‘tokille.o’  cf. ki-bidna ‘to be loose’

‘to cause pop’ cf. ki-ttita  ‘to pop’

‘to resuscitate’ cf. ki-dddma ‘to advice’
‘food’ cf. va-kuulya ‘people who eat’

‘cloud’ cf. lud-ndi = ‘river’

Y
%,

‘years’ cf. mda-ka  ‘condiment’

‘to eat for him’ cf. kd-n-neéla ‘to look after him’

‘to defecate on him’

One observation about the data above is that apart from the surface distinction between -

consonant plus glide clusters and plain consonants, the last example of (3.28) shows that

there is a triple pair involving the plain coronal nasal (kii-n-neéla), coronal nasal plus

glide (ki-n-n’eéla) and the plain palatal nasal (ki-7i-fieéla).




- 3.2 Consonant Mutation

In this section I deal with special cases of consonantal phonology, namely C-
hardening of the lateral /I/ in verbs and consonant frication when a consonant appears
before certain verb extensions. The major difference between the processes treated in this
section and those discussed in previous sections is that the conditioning factor for
consonantal changes is not a preceding nasal, instead the trigger of consonantal changes
is a specific verb extension. I begin illustrating consonantal changes in the verbal root
triggered by the suffix by examining the process of consonant hardening of the voiced
continuant /l/ of the root-final position before the causative verb extension. I then extend
the analysis to other processes which affect the root-final consonants.

In Shimakonde, the causative verbal suffix triggers phonological changes on the
preceding root-final consonant. There are two causative suffixes and only one of the

suffixes conditions the consonant changes.

3.2.1 Voiced Lateral Hardening
In Shimakonde, the root-final coronal continuant /I/ becomes a voiced stop [d] before

the causative —y-.

(3.29) I-hardening before suffix —y-:
a. anku-gugdvaad-y-a  *glguvaal-y-a  /-glguval-y-a/ ‘he is causing to kneel’

cf. anku-giguvail-a /-guguval-a/ ‘he is kneeling’
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. anku-tangood-y-a *tingool-y-a /-tongol-y-a/ ‘he is causing to talk’

. anku-tang6dl-a /-tongol-a/ ‘he is talking’
anku-malaad-y-a *malal-y-a /-malal-y-a/ ‘he is causing to be quite’

. anku-malaal-a /-malal-a/ ‘he is quite’

. anku-péed-y-a {/-pel-y-a/ ‘he is causing to die’

. anku-péél-a {-pel-a/ ‘he is dying’
anku-miid-y-a /-mil-y-af ‘he is causing to swallow’

. anku-mifl-a /-mil-a/ ‘he is swallowing’

The examples in (3.29) show that the root-final liquid changes to a voiced alveolar stop
before the causative glide.
The following examples in (3.30) show that there are root-penult glides in the

language, but they do not trigger the same phonological change.

(3.30) Blocking of /I/ hardening before —Iy- morpheme:
ly-aa *dy-aa /l-1-af ‘eat!’

lity-a *d-iiy-a /l-iy-a/ ‘cause to eat!’

anku-gugdavaliiya *anku-glgivad-iiya /-guguval-iya/ ‘he is well kneeling’

anku-tingéleeya *anku-tdngad-eey-a /-tongol-ey-a/ ‘he is well talking’
anku-miliiya *anku-mid-iiy-a {-mil-iy-a/ ‘he is well swallowing’

anku-l-iiy-a *anku-d-iiy-a f-l-iy-a/ ‘he is causing to eat’
o

Pl

¢




The major segmental difference between the examples in (3.29) and (3.30) is that only
one morpheme —y- triggers the change of the root-final consonant, but the suffix [-iy-]
does not trigger the change. Note that in the first example of (3.30) there is a glide after
the consonant, but that glide is not a morpheme and it does not trigger the change on the
-preccding consonant. The pattern of root-final consonant in (3.30), where the coronal _
liquid resists hardening is similar to the pattern found in all verbs when they take the
causative morpheme —iy-.

The next data in (3.31) show that the root-final lateral consonant does not undergo

hardening before the causative —iy-.

(3.31) Blocking of hardening of the root-final consonant in the indirect causative:
anku-glgival-iiy-a  *gigivad-iiy-a /-guguval-iy-a/  ‘he is causing to kneel’
anku-téngdl-eey-a  *téngdd-eey-a /-tongo]-iy-af ‘he is causing to talk’

anku-mfl-iiy-a *mid-iiy-a /-mil-iy-a/ ‘he is causing to swallow’

I posit that the reason why hardening does not apply to the root-final consonant in (3.31)
is because there is a vowel before the root-final consonant and the penult glide is the
onset of the final syllable. I argue that the blocking of hardening on the root-final
consonant is not governed by the morphological category of the causative suffix per se,

but rather because of the differences in the prosodic structure.
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The following examples include verbal roots, where the root-penult coronal liquid also

does not undergo hardening before the underlying root-final glide as seen in (3.32).

(3.32) Blocking of hardening before root-final underlying glides:
vanku-kduly-a */vanku-kidl-a/ * va-nku-kdudy-a ‘they are digging with finger nails’
vanku-kéely-a  */vanku-kél-a/  * va-nku-kéedy-a ‘they are rasping’

va-nku-tdoly-a */vanku-tél-a/ * va-nku-téody-a ‘they are taking care of’

The explanation for why there is no hardening in (3.32) is because the root-final glide is
not a morpheme. Moreover, these examples still show that it is the prosodic structure
which triggers hardening of the root-final coronal consonant, not the presence of the root-

final glide by itself.

3.2.2 Consonant Frication
Another process which affects the root-final consonant is frication. Frication says that
voiceless coronal and dorsal stops become a voiceless coronal fricative before the

causative suffix. Observe the relevant examples of consonant frication in (3.33).

(3.33) Consonant frication before direct causative suffix:

anku-tikuus-y-a *anku-tdkuut-y-a  /-tukut-/  ‘he is causing to run’

cf. anku-tikuaat-a ‘he is running’




anku-tdkoos-y-a *anku-tdkoot-y-a  /-takot-/ ‘he is causing to cook a lot’

cf. anku-takéét-a ‘he being cooked’
anku-pélees-y-a *anku-pilet-y-a  /-pelet-/ ‘he is causing to pass’

cf. anku-paléét-a ‘he is passing through’
vanku-shius-y-a *anku-shduk-y-a  /-shuk-/ ‘they are causing the trap to fall’

cf. anku-shuik-a ‘they are falling’
anku-lées-y-a *anku-léek-y-a /-lek-/  ‘he is causing to be prohibit’

cf. anku-léék-a ‘he is leaving’

Let’s assume that the alveolar stop and velar stop become alveolar fricative by a special

phonological rule formalized in (3.34).

(3.34) Frication of /t/ and /k/:

Wk - [s]/ — +y

The reason why /t, k/ become [s] before the causative suffix is because of the restriction
against [ty-] and {ky-] sequences. In Shimakonde, there are few verb stems which have a

[ty-] sequence on the surface. Representative examples are given (3.35).
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(3.35) Blocking of frication of /t/:
vanku-tiut-y-a *vanku-tius-y-a ‘they are causing to pop’

cf. vanku-tuat-a ‘they are popping’

vanku-ngi-tiit-y-a  *vanku-ngi-tiis-y-a  ‘they are causing me to blind

cf. vanku-ngu-tiit-a ‘they are blinding me’

Verbs like those in (3.35) can be treated as exceptions. The conclusion is that the
consonantal phonology of Shimakonde presents the most common processes found in the
most Bantu languages such as nasal place assimilation, nasalization and hardening. These

processes can be treated as repair strategies which avoid having unwanted surface forms.




CHAPTER 4

HIATUS RESOLUTION

4.0 Introduction

This chapter deals with processes that apply when two vowels are brought together
word internally or at the phrase level. 1 will first consider the outcomes of vowel-vowel
sequences word-internally and then examine the patterns of hiatus resolution at the phrase
level. There are two outcomes which relate to hiatus resolution word-internally: (1) glide
formation and compensatory lengthening (CL) and (2) assimilation of the first vowel to
the second. The process of assimilation of the first vowel to the second can be divided
into two subcategories, namely vowel coalescence and identical vowel fusion. At the

phrasal level, there is no coalescence or CL, but a vowel deletion process applies.

4.1 Hiatus Resolution

When two vowels come together word-internally or phrasally, the sequence is
eliminated by a number of phonological processes. There is compensatory lengthening
associated with all of the word-internal vowel fusion processes. Prevocalic non-low
vowels undergo glide formation, a process by which a vowel delinks from its moraic

anchor like in kw-démddna derived from kii-omdna ‘to pierce each other’.
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However, a high front vowel does not glide before another high front vowel, and a
high back vowel does not glide before a high back vowel. A sequence of identical high
vowels /i+i/ and /u+u/ optionally undergoes fusion giving a single long high vowel like
muukodti from mu-ukoti ‘in the neck’. Although sequences of identical high vowels look
like potential candidates for the glide formation rule, it is impossible to get a sequence of
a glide plus homorganic vowel. In this respect, Shimakonde is similar to most Bantu
languages like Kimatuumbi (Odden, 1986), Luganda (Clements, 1986), just to mention a
few examples, where *yi and *wu are eliminated. Thus, the rule of glide formation needs
to be formalized in a way so that it does not apply to identical vowels. There is also a
process of vowel coalescence by which a low vowel fuses with the following vowel
giving a single non-high vowel which contains properties of both underlying vowels as in
véénjiila from /vd-injiilal ‘getting in’.

In Shimakonde, glide formation and vowel coalescence are generally optional.
However, there are complications pertaining t-o whether hiatus is resolved optionally or

obligatorily in the language. We shall see that glide formation is only optional in

syllables which precede the penult like in tw-ooveéle ~ tu-oveéle ‘let us play’. However,

the process is obligatory when V-V which undergoes glide formation appears in the

penult as in vandi-tw-eéka ~ *vandi-tii-eéka ‘they laugh at us’.




There are three separate patterns of vowel coalescence. In one pattern there is
obligatory vowel fusion as in meémbe from /ma-émbe/ ‘mango’, where *ma-eémbe is
prohibited. The second pattern has optional vowel fusion like meéki ~ maiiki ‘stumps’.
The third pattern is one where vowel fusion does not apply at all as in md-iiita ~ *mdééta
‘oil’. The issue of such lexically controlled optionality of hiatus resolution will not be
addressed in full detail in this dissertation, and requires further research. However, in the
subsequent sections I include all of the patterns of hiatus resclution, so that we can see

what the alternations are.

4.1.1 Glide Formation

The generalization about the glide formation rule (GF) is that a prevocalic high vowel
tumns into a glide and the neighboring vowel is lengthened due to Compensatory
Lengthening (CL), except that glide formation does not apply to identical high vowels.
Furthermore, glide formation is optional in syllables which precede the penult, but the
process is obligatory in the penult. I begin motivating the glide formation rule word-
internally in the morphological context of a noun-class prefix plus root.

This is the context where all theories of vowel/glide alternation correctly predict that
a high vowel glides before another vowel and there is also CL. In discussing hiatus

resolution word-internally I will group vowel sequences in three categories as indicated

in (4.1).
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(4.1) Vowel sequences word-internally:
a. High vowel +V (asin/i+V,u+V/)
b. Low vowel +V (asin/a+ V/)

c. Identical high vowels (as in /i+i/;u + u/)

Sequences of mid vowels before another vowel are not attested word-internally,

because there is no prefixes with mid vowels.

(4.2) Non-occurring underlying vowel sequences word-internally:
*fe + VI

*fo+V/

The examples in (4.3) show that a pre-vocalic high vowel of the prefix turns into a

glide, and the following vowel is lengthened.

(4.3) GF word-internally:
a. fi+al
li-papéatu ‘bark of a tree’

ly-aanjaala ~ li-anjaala rag’

ly-aambwaambwe  ~ li-ambwaambwe  ‘lot of water’




b. /u+al:
mu-tuuka
* mw-aanduugwa ~ mi-anduugwa
ku-kaddula
kw-daduiila ~ ki-adidla
c. litel
1i-tétééle
ly-éémbééiiu ~ li-€mbééiin
d. fu+e/:
ka-pétééla
kw-éépééla ~ ku-épééla
kw-éépuitka ~ ki-épudka
e. /i+o:
li-t66gwa
ly-66kdveele ~ li-6kéveele
f. fu+o/:
kui-l1ak6ota
kw-44ld6ta

~ ku-alédta

kw-aambdédla ~ ka-ambddéka
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g. luti/
ka-pikiita ‘to play’
kw-ifviliila ~ ku-viliila ‘to cover’

h. fi+u/:
li-kdkditu ‘name of a snake’

ly-dikuutu ~ |{-ikuutu ‘shrub’

The data in (4.3) show that the prevocalic high vowel sequences of (4.1a) undergoes GF
and vowel lengthening. Furthermore, these data also show that GF is optional. The
optionality of glide formation is only illustrated in syllables which precede the penult.
The following examples in (4.4) show optional application of glide formation before
the penult, but glide formation is obligatory when the vowel-vowel sequence appears in
the penult. Apart from the positional conditioning factor, the optional application of glide
formation also seems to be lexically governed in some words. Consider the next

examples in (4.4).

(4.4) Glide formation:

4 r

a. ly-aanjaala li-a.njaala rag

kw-aadudla ki-4.didla ‘to destroy’

kw-€éépuiika ku-€.padka ‘to sprout

ly-éémbééiiu li-€. mbééiin ‘fool’




ly-66kdveele ~  li-6.kdveele ‘hyena’

My-dingdleewa ~  Mi-dngileewa ‘name of a village’
b. my-daka *mi-daka ‘years’

my-dadi *mi-aadi ‘blood’

ly-éeve *li-éeve ‘name of fruit’

ly-eémbe *li-eémbe ‘mango’

kw-éénga *ki-énga ‘to cut’

ki-tw-eéka *ki-td-eéka ‘to laugh at us’

The data in (4.4) show that there are two patterns of GF in Shimakonde. One pattern
includes optional GF before the penult and the second pattern shows that GF is obligatory
if the stem has two syllables. We see that GF is optional in (4.4a) where stems have more
than two syllables, but this process is obligatory in (4.4b) when the vowel-vowel
sequence appears in the penult.

The next data in (4.5} show that GF is not conditioned by whether the target vowel is

word-initial. Note that in Kimatuumbi (Odden, 1986) this is a conditioning factor for GF.

(4.5) Glide formation in non-word-initial position:

ku-tw-géka *kid-ti-e€ka ‘to laugh at us’
ki-tw-éekeéla ~ ka-ta-ekeéla ‘to laugh at us for’
kd-tw-o6na *Kki-ti-o6na ~ ‘toseeus’
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ki-tw-6oneéla ~ ki-ti-oneéla ‘to see for us’

kid-tw-afdka *ki-td-adka ‘to chase us’

ki-tw-aakiila ~ ka-ta-dkifla ‘to chase for us’

What we see is that GF applies optionally before the penult and the processes is not
concerned with the vowel quality of the second vowel.
The additional examples in (4.6) include the 1% sg. and 1*' pl. object prefixes ngu-

‘me’, and tu- ‘us’, respectively which glide before another vowel.

(4.6) GF in word-initial and medial syllable positions:

a. futal:
tu-pakiila ‘give us a ride!’
ngu-pakiila ‘give me aride!’
tw-aandikiila ~ tu-andikiila ‘write for us!’
ngw-aandika ~ ngu-andiika ‘write me!’
ngw-aaka *ngu-aaka ‘chase me!’

ngw-aata *ngu-aata ‘follow me!’




b. fute/:

'
ku-ta-leéka ‘to leave us’
ku-tw-éenguliila ~ ki-td-engulifla ‘to open a path for us’
ka-tw-éepangiila ~ kad-ti-epangiila ‘to harvest continuously for us’
ku-tw-e€ka *ki-td-eéka ‘to laugh at us’
ki-ngw-ecka *ki-ngi-ecka ‘to laugh at me’

c. fuHi/:
va-tu-piima ‘when measuring us’
va-tw-ifviila ~ vé-ti-iviila ‘when robbing from us’
va-ngw-iiviliila ~ va-ngu-iviliila _ ‘when covering me up’
vé-tw-iima *va-ta-fima ‘when denying us’
va-ngw-iita *va-ngul-iita ‘when refusing me’

d. /u+of:
vaka-t{i-kodma ‘if they beat us’
vaka-tw-ooveleéla  ~ vaka-ti-oveleéla ‘if they joke with us’
vaka-ngw-ooveleéla ~ vaka-ngu-oveleéla ‘if they joke with me’
vaka-ngw-o0na *vaka-ngu-o6na ‘if they see me’
vaka-ngw-o6da *vaka-ngu-odda ‘if they follow me’
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One other context analogous to the examples in (4.6) involves a prevocalic high
vowel of the perfective tense-aspect —ndi- and the present progressive —nku- which are

subject to GF before another vowel as in (4.7).

(4.7) GF with tense-aspect morpheme:
a. va-ndy-aiduila ~ va-ndi-adutla ‘they destroyed’
va-ndy-eépaniila ~ va-ndi-épéniila ‘they harvested for each other’
va-ndy-odveéla ~ va-ndi-6veéla ‘they played’
va-ndy-uiluiika ~ va-ndi-tludka ‘they flew’
. va-nkw-aadidla ~ va-nku-adidla ‘they are destroying’
va-nkw-eepaniila ~ va-nku-epaniila ‘they are harvesting for each other’

va-nkw-oovééla ~ va-nku-ovééla ‘they are playing’

va-ndy-adma *vi-ndi-adma ‘they had moved’

vi-ndy-eépa *vi-ndi-e€pa ‘they had harvested’
va-nkw-6dma *va-nku-66ma ‘they are piercing’

va-nkw-ééka *va-nku-ééka ‘they are laughing’

The examples in (4.5) - (4.7) show that glide formation is optional before the penult, but
it is obligatory in the penult. Furthermore, we see that the obligatory GF in the penult is

not dictated by tone or by any particular morphological category.




To explain the patterns of GF in Shimakonde I will adopt an approach according to
which glide formation applies obligatorily before a long vowel. Since Shimakonde has no
underlying contrast between short and long vowels, and all of the long vowels that appear
on the surface are derived by some rule, the assumption behind this analysis entails a
two-step approach, specifically lengthening applies first and GF second. It follows that if
the vowel length is lacking a prevocalic high vowel does not undergo GF. However, there
are other possible approaches to GF which could handle the Shimakonde data. In the
subsequent pages I will only give marginal consideration to these other analyses.

I posit that Shimakonde has a rule that lengthens a vowel after a high vowel, and that

rule is optional. Optional vowel lengthening can be formalized as in (4.8).

(4.8) V-Lengthening: clr c[s_'

L o W < © (Optional
[+Li] [(|1]
Since the rule is optional, we would expect to get, at some relevant stage of derivation,
surface forms like vandi-épdniila or vandi-éépdniila ‘they harvested for each other’,
where both a short vowel and long vowel appear after a high vowel. However, *vandi-

eepaniila is not a possible output. The reason why *vandi-eepaniila is impossible is that

obligatory GF has not applied.
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One other rule found in the language is the glide formation rule, which tums a
prevocalic non-low vowel into a glide before a long vowel and this rule is obligatory. The

glide formation rule is formalized in (4.9).

(4.9) Obligatory GF:

The rule in (4.9) says that a prevocalic high vowel undergoes obligatory GF before a long
vowel. The GF rule needs to be formalized in a way so that it does not apply in a
sequence of identical vowels, because there is no obligatory GF in /u+u/ and /i+i/ when
these vowel sequences appear in the penult, as will be discussed.

The derivations in (4.10) show that the correct surface forms can be derived by

crucially ordering vowel lengthening before GF.

(4.10) Rule ordering between lengthening and GF:
va-ndi-epanila UR
va-ndi-eepanila V-Lengthening
va-ndy-eepanila Glide Formation

[va-ndy-eepaniila] SF




The derivations in (4.10) show that lengthening_ after a high vowel feeds into GF, and if
lengthening does not apply first, there is no GF either. There are two reasons for adopting
the two-step analysis for GF in Shimakonde.

The rule of GF is obligatory in the penult, and optional in syllables which precede the
penult. This fact can be explained by simply stating that the penult is always long due to
an independent stress rule, which assigns length to the penult. Thus, GF applies
obligatorily to the penult once the stress rule has been applied. Since the penult is always
long, there is obligatory GF in the penult. The only source of vowel length before the
penult is the optional rule lengthening a vowel after a high vowel given in (4.8). Since
this rule is optional, GF before the penult is not obligatory, because this is the context
where we expect to get intermediate stages of V-V resolution. The second reason for
adopting the two-step approach is that in Shimakonde, the identical high vowels /fu+u/
and /i+i/ do not undergo any obligatory GF in the penult, where otherwise V-V should
glide obligatorily.

Due to the two-step apprbach adopted to account for GF in Shimakonde, I do not treat
Lengthening as an automatic consequence of demorification. Instead, Lengthening is
viewed as an independent process which accidentally has similar conditions as GF. For
now, I should note that behind the optionality of V-V resolution, there is a revelation that
GF only applies if also there is vowel lengthening, and this fact could explain why GF

and Lengthening are not independent from each other.
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Clements (1986) and Odden (1996) treat CL as an automatic side-effect of GF in
Luganda and Kimatuumbi, respectively, where this process has to take place at the same

time as GF. According to Odden (1986) CL needs to be treated as an automatic by-

product of GF in Kimatuumbi, because a two-step analysis does not hold since there is an

underlying contrast between long and short vowels, and yet GF is not obligatory before
underlying long vowels. However, Shimakonde does not have underlying long vowels,
yet GF is obligatory before derived long vowels. This fact leaves the possibility of one
adopting either the one-step analysis or the two-step approach in Shimakonde, since there
18 no strong evidence for one particular analysis.

The complication that would be needed for Shimakonde is that GF becomes
obligatory only in the penult, and it would be a coincidence that this is exactly where
vowels are obligatorily long. According to Odden (1996}, GF and CL can be illustrated as
in (4.11), where virtual derivational steps are assumed. Lengthening is viewed as a
compensation for the demorification in the input of an underlying vowel sequence

(4.11a), which gives the output of glide formation in (4.11b), and CL in (4.11c).

{4.11) GF and CL:

a.




The representation in (4.11) shows that CL results from linking the vowel to the mora
which was deprived from its segmental material. From the two-step perspective, GF and
post-vocalic lengthening can be illustrated as in (4.12), where there is insertion of the

additional mora (4.12b) and the rule of mora insertion precedes the output of GF in

(4.12c).

(4.12) GF and post-vocalic lengthening:

a. b. C.
6 o o o o]

| /] ”I
TR I wop
|| RN N
1 4] m 1 [8) m 1 0

The representations in (4.12) are analogous to the representations in (4.11), and the only
small difference is the insertion of additional mora after a high vowel, a crucial condition
for proper application of obligatory GF.

Glide formation can also be represented in a feature geometry where the vocalic node
of the high vowel disassociates with the respective root node and the feature of the vowel

spreads from the vocalic node to the preceding consonant place node as shown in (4.13).
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(4.13) Representation of GF in a feature geometry:

m 0

| |
n q
|

C-pl

pl -pl - V-pl

[]abnal] [+roundj

I should make clear that the presentations in (4.12) and (4.13) correspond to a possible
view, but I do not have a clear evidence that selects between (4.12) vs. (4.13). We can see

that the vocalic node spreads to the consonantal place node giving a complex onset {C"].

4.1.2 Vowel Coalescence Word-internally

One other process that relates to hiatus resolution is vowel coalescence. Vowel
coalescence is the fusion of the two adjacent vowels into a single vowel, which contains
properties of both underlying vowels. Optionally, the two vowels in a sequence may be
left as separate short vowels. There are three separate patterns of vowel fusion in
Shimakonde: (1) obligatory vowel coalescence like in meémbe from /ma-émbe/ ‘mango’,
(2) optional coalescence as in modka ~ ma-oéka ‘corpses’ and (3) the pattern where
coalescence does not apply at all as in md-dita ~ *mddta ‘oil’. These patterns show that
there is no general solution to vowel fusion in the language. The vowel sequence

involving /a+a/ gives an ambiguous outcome, and I will treat /a+a/ separately.




I begin examining the patterns where there is fusion and later, I deal with cases where

fusion does not apply. In (4.14) I show coalescence of a prevocalic low vowel in nouns.

(4.14) Vowel coalescence word-internally in nouns:

a./a+el
ly-eémbe
meémbe
meendeleélo
b./a+i/:
li-iki
meeki
meekaliilo
c.fa+of
lyodka
modka
ly66kdveele
modkéveele
d.fa+u:
lyuuviilo
mooviilo

moongaano

*i-eémbe
*ma-eémbe

~ ma-endeleéo

~ ma-iiki

~ ma-ikaliilo

~ li-o6ka
~ ma-ooka
~ li-6kdveele

~ ma-6kéveele

~ li.uviilo
~ ma.uviilo

~ Ma.ungaino
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(cl.

(cl.
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6)

6)

5)
6)

6)
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5)

6)
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Vowel coalescence also applies word-internally in verbs, when a préfix appears

before another vowel. Coalescence in verbs is seen in the following examples in (4.15).

(4.15) Vowel coalescence in verbs:

a. Coalescence of the 3 pl. subject prefix va- with the root-initial vowel:
fat+e/: véénguula ~ va-énguula ‘when opening a path’
la+if: véétiika ~ vé-itiika ‘when responding’
fat+o/: véddbloota ~ vi-6loota ‘when pointing’

fat+u/: v6bluuka ~ vé-tluuka ‘when flying’

b. Coalescence with the 3 sg. subject prefix a- with the root-initial vowel:

fat+el: eéngiile ~ a-éngiile ‘he did not cut’
eengiile ~ a-engiile *he had not cut’
eegwiite ~ a-igwiite ‘when he had heard’
eegwiite ~ a-igwiite ‘he had not hear’
oéne ~ a-o6ne ‘let him see’
6ona ~ 4-6ona ‘seeing’
oolugweele  ~ a-ulugweele ‘when he was blind’
é6ligwaala  ~ d-Gligwaala ‘being blind’

c. Coalescence of the tense prefix —nda- with the root-initial vowel:
fa+e/: va-ndeénguiila ~ va-nda-énguidla ‘they will open the path’

vi-ndéengulila ~ vé-ndé-engulila ‘they open the path’




vé-ndeénga
fa+if: va-ndeémiila
vi-ndéemiila

va-ndeéda

la+of:

vi-nddéomaina

vaA-ndodma

la+u/:

va-ndooluilka

vé-ndodnga

va-ndodmadina

va-ndodludka

~ vi-nda-eénga
~ va-nda-imiila
~ vi-nda-imiila

~ vi-nda-iida

~ va-nda-6madna

~ vi-nda-omaina

~ vi-ndi-odma

~ va-nda-iluika

~ va-nda-uluiika

~ va-nda-uiinga

‘they cut’

‘they will stand up’

‘they stand up’

‘they come’

‘they will pierce each other’
‘they pierce each other’
‘they pierce’

‘they will fly’

‘they fly’

‘they tie’

d. Coalescence of the tense-prefix —ka- with the root-initial vowel:

lat+el: va-kéenguula

va-keenguila

va-keenga
fa+i/: va-kéemiila

va-keemiila

va-keéda
fa+o/: vi-kéomaana

va-koomaina

vi-koona

~ vi-kd-enguula
~ va-ka-enguila
~ va-kd-eenga

~ va-ké-imiila
~ va-ka-imiila
~ va-kKa-iida

~ vi-k4d-omaana
~ va-ka-omadna

~ vi-kd-oona
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‘that they are not opening the path’
‘if they open the path’

‘that they are not cutting off’

‘that they are not standing up’

‘if they stand up’

‘if they come’

‘that they are not piercing each other

‘if they pierce each other’

‘that they are not seeing’

:)



vi-kéoluuka  ~ va-kd-uluuka ‘that they are not flying’
va-kooluflka  ~ va-ka-ulutka ‘if they fly’

va-kodja ~ va-ka-uiija ‘if they come back’

The examples in (4.15) are analogous to V-V combination in Luganda discussed by
Clements (1986) where a+e — ee and a+o — oo and /a+a/ — aa, and these same
surface patterns are also found in Shimakonde.

Vowel coalescence is also found in several languages like Sanskrit, Tigrinya, Sayanci
(Parkinson, 1996) and Kimatuumbi (Odden, 1996). I will take a brief look at the
Kimatuumbi data due to its similarity to Shimakonde not only in terms of the surface
pattern of coalesced vowels, but also due to similarities in terms of the optionality of the
process.

According to Odden (1996) Kimatuumbi has optional vowel coalescence if a low
vowel is followed by prefixal high vowels. In this language coalescence applies only
when the following high vowel is a prefix, and it does not apply when the low vowel is

before a root high vowel or between the final low vowel of the verb and a following noun

prefix. The relevant data of vowel coalescence in Kimatuumbi are given in (4.16).




@

(4.16) Kimatuumbi vowel coalescence (Odden, 1996):

a. fati/:
b. fa+u/:
c.

pa-ba-i-kaatité
a-i-téliike
pa-t-kaatité
a-u-kaatité
a-inite

a-Utite

~ pa-bée-kaatité
~ ee-télitke

~ pod-kaitité

~ 00-kaatité

*ednite

*odtite

‘when they cut them’
‘he cooked them’
‘when you cut’

‘cut it’

‘he danced’

‘he pulled’

The data of (4.16c) shows that Kimatuumbi differs from Shimakonde in restricting

coalescence for an initial root vowel, otherwise vowel sequences in (4.16c) would

undergo vowel coalescence as they do in Shimakonde.

The table in (4.17) shows the summary of the outcomes of the underlying /a+V/

sequence for Luganda, Kimatuumbi and Shimakonde.

(4.17) Surface patterns of an initial low vowel:

Languages
Vowel LuGanda Kimatuumbi Shimakonde
sequence
/a+al -aa aa ~ a.a aa ~a.a
la+el -cge ee ~ a.e ee ~ a.e
fa+if N/A ee ~ a.i ee ~ a.li
fa +of 00 00 ~ 4.0 00 ~ a.0
fa+uw/ N/A 00 ~ a.u 00 ~a.u
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As seen, the effects of the vowel sequences in (4.17) are similar and the outcomes of the
/a+i/ — [ee] and /a+w/ — [o00] involves preservation of vowel height from the underlying

vowel /a/, combined with the place of articulation of the following vowel.

Parkinson (1996) examines vowel coalescence in a number of different languages

including Kimatuumbi, Sanskrit, Tigrinya, Sayanci, just to mention few examples, and
Parkinson found similarities between these languages in terms of how fa+V/ is resolved.
Up to this point the focus was on the pattern where coalescence applies optionally. In
the next examples in (4.18) I consider the pattern where coalescence is obligatory in
nouns. These data show that there is no option of keeping V-V in separate syllables.

Contrast the data in (4.18a) with (4.18b).




(4.18) Obligatory vs. optional coalescence:

a. Obligatory coalescence in nouns:

méeno *ma-fino ‘teeth’
meémbe *ma-eémbe  ‘mangos’
méeve *ma-eeve ‘name of fruit’
méedi *ma-éedi ‘water’

b. Optional coalescence in nouns:
meéki ~ ma-ifki ‘stumps’
meéndi ~ ma-iindi *basis’
modka ~ma-o6ka  ‘corpses’
mooviilo ~ ma-uviilo  ‘sufferings’
moongu ~ méi-uungu ‘name vegetable’

m-00ongaino ~ ma-ungaino ‘ unity’

cf. li-ino ‘tooth’

cf. ly-eémbe ‘mango’

cf. ly-éeve ‘name of fruits’
cf. li-iki ‘stump’

cf. li-iindi ‘basis’

cf. ly-o0ka ‘corpse’

cf. ly-uuviilo ‘suffering’

cf. ly-iungu ‘name of vegetable’

The examples in (4.18a) show that the singular forms of some nouns undergo GF and, the

corresponding plural forms are subject to obligatory coalescence. The examples in

{4.18b) show optional coalescence. The obligatoriness of vowel fusion is not dictated by

the length of the stem, but rather by the lexicon properties of certain words.

In Shimakonde, verbs are always subject to the general pattern of optional vowel

coalescence. Optibnal coalescence can be seen in the following examples in (4.19).

106




(4.19) Optional coalescence in verbs:
vi-ndodka  ~ va-ndd-uiika ‘they go’

va-kooka ~ vi-k4-uuka _ ‘that they are not going’

vi-kd-n66ka ~ va-ka-ni-tika ‘that they do not go’

oolugweele  ~ a-ulugweele ‘when he was blind’
66lugwaala  ~ d-dldgwaala ‘being blind’

odnge ~ a-uiinge ‘let him tie’

aveeda ~a-va-iida ‘they will not come’
vé-keeka ~ va-ka-eeka ‘that they are not laughing’
eédiile ~ a-idifle ‘he did not come’

66looka ~ i-6looka ‘coming back’

We see that unlike nouns in (4.18b), the sequence of /a+V/ in verbs always undergoes

optional coalescence.

4.1.3 Identical High Vowels

We will see that with underlying identical high vowels /i+i/ and /u+u/ sequences there
is no GF. Though the sequence of identical high vowels looks like a potential candidate
for GF, V-V involving high vowels is subject to vowel fusion giving a single surface long

vowel. Like coalescence, fusion of identical high vowels gives three separate outcomes.




There is one pattern where fusion is optional like in vdndiida ~ vdndi-iida ‘they had
come’. The second pattern of identical V-V gives obligatory fusion as in lfida ‘coming’,
where *Ii-iida is not a possible output. The third pattern is obligatory hiatus where
identical high vowels are left in separate syliables like in vandi-iida ‘they came’, but the
surface forms *vandiida or *vandiida are ungrammatical. I will first examine cases where
identical high vowels get fused and later focus on the issue of non-fused identical vowels.

To explain identical high vowel fusion I posit a general rule formalized in (4.20).

(4.20) Identical high vowel fusion:
Vi+ V,; - Vi
[+long]

The rule of identical high vowel fusion says that a sequence of /u+u/ and /i+i/ becomes a
single high long vowel. We shall see that the application of this rule is sometimes
blocked in certain verbal tenses due to the presence of inflectional tones or the lexical
properties of the word.

I begin considering sequences of identical high vowels in nouns and then examine
identical high vowels in verbs. The following examples in (4.21) show that the

combination of /i+i/ and /u+w/ gives a single high long vowel due to fusion.
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(4.21) Identical high vowel fusion:
a. fi+il
fli-iki/ ‘stump’
fma-iki/ ‘stumps’
liigwilani:l:lo Mi-igwilanilo/  ‘unity’
meegwilaniilo ~ ma-igwilaniilo /ma-igwilanilo/ ‘unities’
b. fu+u/:
muukodti /mu-u-kéti/  ‘inthe neck’ (cl. 18/14)  cf. u-kodti ‘neck’
muunodéni /mu-u-noni/  ‘in the sleep” (cl. 18/14) cf. u-noéni  sleep’

L} : 1]

muiino /mu-ino/ ‘in the mica’ (cl. 18/14) cf. tu-no mica

The next data in (4.22) provide further evidence for the prohibition of a glide before a

homorganic vowel in word-initial position,

(4.22) Nouns beginning in /i/ and /u/:

ifmu *yiimu hi-imu/
iimbwe *yiimbwe /i-imbwe/
uindi *wuindi fu-undi/

uiingo *wuilingo fu-ungo/




The examples in (4.21) - (4.22) are analogous to V-V in Luganda discussed by Clements
(1986), where he claims that in LuGanda such identical vowel sequences undergo the

twin vowel deletion rule formalized in (4.23).

(4.23) Twin vowel deletion (Clements, 1986: 49):

[a£] [IF]

The rule in (4.23) says that the first vowel in sequence is deleted and the vocalic feature
will spread to the vowel matrix left empty.

What we see is that the treatment of identical vowels is ambiguous, since one may
either posit vowel deletion as Clements does, or vowel fusion, and the two analyses
would give the same result. Thus, it is conceivable that the surface form muukodti ‘in the
neck’ is really mu.ukocti with vowel hiatus mantained. However, there are contexts
where reduction in the number of surface moras and the changes in tone due to
restrictions on the kinds of tone sequences allowed on one syllable can diagnose the
fusion of two vowels into one syllable. I will therefore not assume that identical high

vowels systematically resist fusion, even if some cases like muukodti are ambiguous.
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As with all vowel sequences, as discussed previously, hiatus resolution is optional, so
while a sequence of two short vowels [i.i] and [u.u] are possible outcomes for /i+i/ and
fu+u/, these outputs are not the only results. So, one possibility is to posit a special
phonological rule given previously in (4.20) which says that a sequence of identical

underlying high vowels becomes a single high long vowel.

Consider the following examples in (4.24).

(4.24) Optional identical vowel fusion:

fu+y/: va-nki-tuita ~ vanku-td-uita ‘they are pushing us’

va-ndi-tuiita ~ véndi-td-uita ‘they had pushed us’
va-ndi-tulinga ~ vi-ndi-td-unga  ‘they had tied us’
va-nkd-muuluuwa  ~ vanku-md-uluuwa ‘they are making him fly’
va-ndiida ~ vé-ndi-iida ‘they had come’
vé-ndiimiidya ~ va-ndi-imiidya ‘they had caused to stop’

ava-shiimiila ~ ava-shi-imiila ‘they were not standing up’

The data in (4.24) show one case where fu+u/ and /i+i/ remain unchanged if there is no
fusion like in vdndi-ti-udita ‘they had pushed us’ or vanku-tit-wita ‘they are pushing us’.
These examples show that the tone of the prefix —tu- remains unchanged before an

identical vowel which also has a contour tone.




If the syllables get fused, the outcomes are vdndi-tuiita and vanki-tuiita, respectively,
where there is loss of a mora and phonetic duration and there is also tone simplification:
H-LHL becomes LHL and H-LH changes simply to LH. I claim that the loss of a mora
and tone simplification show that there is syllable merger.

The examples in (4.24) also show that a sequence of identical high vowels is not
subject to GF. If GF did apply to identical vowels, we would expect obligatory GF in
vanku-td-utita giving *vanku-tw-wiita and vdndi-ti-ufita would become vdndi-tw-uiita,
because this is the context where GF is obligatory in Shimakonde. Since I am not
attributing the process i+i — ii to GF, and since therefore GF is assumed to only apply to
non-identical vowels, there is no prediction that GF would apply obligatorily to vdndi-ti-
udta ‘they had pushed us’. The fact i+i — ii optionally in the penult but GF is obligatory
in the penult, shows that i+i — ii does not involve GF.

The representations in (4.25) show that it is syllable merger which triggers the loss of

a mora and phonetic duration as well as tone simplification.

{(4.25) Fusion and tone simplification:
a. g b. 1]
/\ | PN
rF AN A

VLY
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The input seen in (4.25a) shows that the sequence /u+u/ has the sequence of tones H-
LHL. The outcome derived from syllable fusion in (4.25b) shows that only the LHL
remains in the penult, because this is the only three-tone sequence that can occur on one
syllable in the language.

Odden (1996) points out that in Kimatuumbi GF actually applies to a sequence of
identical vowels. However, the glide does not show up before a homorganic vowel, due
to an independent rule, which deletes a glide before a homorganic vowel because of an
OCP-type deletion rule. The data we just have seen establish that the approach of GF
followed by an independent rule deleting the glide would be a wrong direction to take for
Shimakonde, since there is no context where identical high vowels are subject to

obligatory GF in the penult. Odden (1996) also points out that deletion of a glide before a

homorganic glide vowel in Kimatuumbi may be either obligatory or optional depending

on whether the glide is preceded by a consonant or by a vowel. Relevant data from

Kimatuumbi are given in (4.26).

(4.26) Homorganic glide deletion in Kimatuumbi (Odden, 1996: 108):
a. wulngo ~ uidngo fu-uiingo/ ‘civet’
wulji udji fu-uiji/ ‘porridge’
yiinja finja fi-linja/ ‘cooking-places’

yiiko iiko fi-fiko/ ‘pipes’




b. kiinja *kyfinja /ki-iinja/ ‘cooking-places’

kifké *kyifké /ki-Tk6/ ‘pipes’

According to Odden (1996) homorganic glide deletion is obligatory in Kimatuumbi when
the glide+vowel sequcnc.c comes after a consonant, otherwise the rule is optional. For
Shimakonde, I claim that identical high vowels may fuse or be left in separate syllables,
since the surface sequences *yi, *wu are totally lacking in the language, even if the
sequence of identical high vowels appears in the penult where GF is obligatory.

The next examples in (4.27) include /i+i/ which gives optional fusion in the penult.
Shimakonde has only three tense prefixes with the high front vowel, namely the recent
past prefix —ndi-, the remote past prefix —ndi- which are distinguished tonally, and the
prefix —shi- which appear in various tenses combined with other prefixes. However, there
are various noun class prefixes with a front high vowel which combine with a root-initial

identical high vowel.

(4.27) Optional identical vowel fusion:

va-shiimba  ~ vé-shi-ifmba ‘that they were singing’
ava-shiimba ~ ava-shi-fimba ‘they were not singing’
ava-shiida  ~ ava-shi-iida ‘they were not coming’

vé-shiida ~ va-shi-iida ‘that they were coming
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vé-ndiita ~ va-ndi-iita ‘they had refused’
vé-ndiida ~ v4-ndi-iida ‘they had come’

ku-liimiliiya ~ kd-li-imiliiya ‘to stand strong by itself’

The examples in (4.27) show that /i+i/ optionally gets fused, and the number of moras is
reduced with subsequent tone simplification. Note that in the last example of (4.27) the
reflexive prefix —li- is H toned when there is no fusion, but that prefix becomes L when it
fuses with the identical root-initial vowel.

Contrast the data in (4.27) with the next examples in (4.28) involving subject

agreement prefixes.

(4.28) Optional fusion and mora reduction:
liida ~ li-iida ‘that it {cl. 5) is coming’
---shilda ~ shi-iida ‘that it {cl. 7) is coming’
viipa ~ vi-iipa ‘that they (cl. 8) are giving’
liide ~ li-iide ‘et it (cl. 5) come’
viide ~ vi-iide ‘let them (cl. 8) come’

shiide ~ shi-iide ‘let it (cl. 7) come’

The examples in (4.28) are similar to the data in (4.27) in terms of being subject to mora

reduction. We see that this reduction only occurs when there is optional vowel fusion.




The following examples in (4.29) include /u+u/ and this vowel sequence patterns the
same with the /i+i/ in terms of undergoing optional vowel fusion. As we can see, fusion

also triggers mora reduction.

(4.29) Optional fusion:

va-tulidya ~ va-tu-ulidya ‘that they are asking us’
va-muiidya ~ va-mu-uiidya ‘that they are asking you’
va-nki-tuumya ~ va-nku-ti-uumya ‘they are causing us to leave’
va-kd-tuuunga ~ vi-ka-td-uunga ‘that they are not ting us’

The next data given in (4.30) show that unlike the previous examples where fusion is
optional the V-V sequence gets fused obligatorily, since there is automatic mora
reduction when the vowel of the object prefix —tu- or ~mu- fuses with the identical root-

initial vowel.

{(4.30) Obligatory /u+u/ fusion:
a-va-shi-tuidya *ava-shi-tu-ititdya  ‘they were not asking us’
véashinda-muudya *vashindd-mu-uudya ‘they were asking you’
*vashinda-muad-uudya
vankd-muushya *vanku-mu-uushya ‘they are causing him to leave’

*vankid-mu-uushya
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The examples in (4.30) include some complication, since we do not see an explanation

for why there is obligatory fusion. Obligatory mora reduction also applies with /i+i/ as

shown in the following examples in (4.31), but there it is not clear whether fusion is

obligatory or optional.

(4.31) Obligatory mora reduction in /i+i/ fusion:
liida ~ li-lida ‘coming (cl 5)’
viipa ~ vi-iipa ‘giving (cl. 8)’

shiida ~ shi-iida ‘coming (cl. 7

The data we have just considered show that fusion of /u+u/ and /i+i/ gives two patterns.
One pattern shows optional fusion and the second option reveals obligatory vowel fusion.
The conclusion is that just like fusion involving /a+V/ discussed previously, the sequence
of identical high vowels presents three separate outcomes: optional fusion, obligatory
fusion and the pattern where fusion does not apply at all. The last pattern where fusion is
blocked is about to be discussed in the next section.

One last point to be made is that an examination of the outcomes of /u+u/ and /i+i/ in
the penult, contrasted with the maximally similar /u+V/ and /i+V/ shows that there are
differences in the way V-V are resolved. Identical high vowels never glide in the penult,
while /u+V/ and /i+V/ are subject to obligatory GF in this same context. This supports the

contention that i+i and u+u fusion is separate from GF.




The following examples in (4.32) involve V-V sequences which include an initial
high back vowel. These data show that a prevocalic high vowel undergoes GF, but there

is no GF when there is a sequence of identical high vowels.

{4.32) Penult contrast between identical V-V and fu+V/ vs. /i+V/:

a. fu+u/:  vé-ndi-tuiita ~ va-ndi-td-uiita ‘they had pushed us’
va-nkd-tutita ~ va:nku-td-uita ‘they are pushing us’
va-nki-tuuvya ~ va-nku-td-uuvya  ‘they are causing us to suffer’
va-ndé-tuuvya ~ vé-nda-tG-uuvya  ‘they cause us to suffer’

b. fu+V/: va-ndi-tw-adka *va-ndi-td-adka ‘they had chased us’
va-nki-tw-eéka *va-nki-ti-eéka ‘they are laughing at us’
va-nda-tw-iigwa *va-nda-ti-iigwa ‘they hear us’

c./i+i/:  vé-nd-iimba ~ vé-ndi-iimba ‘they had sang a song’
ava-sh-ifmba ~ ava-shi-iimba ‘they were not singing’
va-nd-iimiila ~ va-ndi-imiila
va-ndi-l-iinga ~ va-ndi-li-iinga ‘they bathed by themselves

d. /i+V/. va-ndy-aika *vi-ndi-adka ‘they had chased’

ava-shy-ééka
kd-ly-eéka
kd-ly-o6na

ki-ly-uuvya

*ava-shi-ééka
*ki-li-eéka
*ki-li-odna

*ki-li-uuvya
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‘they were not laughing’
‘to one laugh by himself’
‘to one see himself’

‘to one makes suffer by himself’



It is a generalization about Shimakonde that a sequence of identical high vowels does not
trigger obligatory GF in the penult, where otherwise a prevocalic high vowel is subject to

obligatory GF.

4.1.4 Identical Low Vowels
The output derived from an underlying sequence of identical low vowels is

phonetically ambiguous. Consider the following examples in (4.33).

(4.33) Identical /a+a/:
va-ndadka ~ vé-ndé-adka ‘they chase’
va-ka-naakdita ~ va-ka-na-akaata ‘if they do not take a bit’

va-ka-naakéina ~ va-ka-na-dkdana ‘if they do not chase each other’

The data in (4.33) show that when the sequence /a+a/ with different tones comes together
there is tone simplification as seen in the first example which involves a simple process
of mora reduction with automatic tone change. The last three examples seem to involve

some other types of tone complication. I have considered tone simplification as a

diagnostic for vowel fusion, so I will assume that the sequence of identical low vowels

undergoes optional fusion.




Additional data of /a+a/ fusion are given in (4.34). A sequence of identical low
vowels shows that there is optional vowel fusion. These data also show that tone is

preserved,

(4.34) Mora reduction and tone preservation:

va-kadma ~ va-ka-adma ‘if they move’

vd-kd-nddma ~ va-ké-nd-d4ama ‘that they do not move’
va-ka-nddma ~ va-Ka-na-dadma ‘if they do not move’
vé-ki-naame ~ va-kad-nd-aame ‘they should not move’
vé-kdakaata ~ vi-kd-akaata ‘that they are not taking a bit’
ava-nadkaate ~ ava-na-akaate ‘let them not take a bit’

Some cases, like avanadkaate ‘let them not take a bit’, are ambiguous because there is no
mora loss or tone change. It is assumed that identical V-fusion applies nonetheless, even
if it has no measurable phonetic consequence. The conclusion is that apart from the
complication of optional V-V resolution word-internally, Shimakonde has a general

pattern of hiatus resolution summarized in (4.35).

(4.35) Summary of the outcomes of hiatus resolution word-internally:

a e i 0 u
i yaa ~i.a yee ~ 1.e 1~ 1. YOO ~1i.0 yuu ~i.u
u | waa~u.a wee ~ u.e | wii ~u.l w00 ~ U.0 uu ~ wu
a aa~a.a ee ~ a.e ee ~ a.i 00 ~ a.0 00 ~ a.u
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4.1.5 Exceptions to V-V Resolution
This section focuses on the few contexts where V-V is exceptionally treated

differently from the general pattern of hiatus resolution discussed previously. I first

examine exceptions to GF and vowel fusion in nouns then deal with exceptions in verbs.

4.1.5.1 Exceptions in Nouns
Shimakonde presents a class of nominal roots which are not subject to the general
pattern of V-V resolution. First, GF fails to apply in certain nouns as shown in (4.36),

where V-V sequences are permitted on the surface root-initially or root-internally.

(4.36) Resistance to GF in nouns:
fi+u/: i-liflu ‘chameleon’

‘ashes’
‘in the eye’
‘pestle’
‘daylight’

lu-kweéo ‘line’

n-kwééo ‘your mother in law’

shi-leéu ‘beard’

Namajééu ‘proper name’




The examples in (4.36) show that a prevocalic non-low vowel does not undergo GF.
Furthermore, Shimakonde does not have an epenthetic glide to avoid V-V within the
morpheme.

The next data in (4.37) show that a sequence of vowels fails to fuse root-intemally in

certain nouns.

(4.37) Resistance to fusion in nouns:

fa+i/: shi-pyadi ‘broom’
my-4ai ‘yawn’

fa+u/: lu-tadu ‘slaver’
li-bdau ‘slate’

Furthermore, in Shimakonde vowel coalescence does not apply to /a+u/ in nouns root-
initially, if the V-V sequence appears in the penult. Thus, fusion fails totally to apply

. where otherwise we would expect vowel fusion. Consider the examples in (4.38).

(4.38) Resistance to penult root-initial /a+u/ vowel coalescence in nouns:

ma-uindi *m-o6ndi ‘clouds’
cf. ma-ungaino ~ MOongaino ‘unity’
ma-uiku *m-oéku ‘shrubs’
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cf. ma-ukiilo ~ mookiilo ‘going’
ma-utlu *m-o6lu ‘feet’
cf. ma-uviilo ~ mooviilo ‘sufferings’

ma-idta *m-6ota ‘oil’

Recall that GF is obligatory root-initially in the penult and optional before the penult.
These data we just saw in (4.38) show that vowel coalescence is not analogous to the GF,
since we would expect obligatory vowel fusion in (4.38) as GF does in this same context.
In this respect, vowel fusion differs from GF in Shimakonde. Historically, the resistance
to fusion in nouns like futadu can be explained by assuming that these nouns might have
included various consonants (/w, y, h/) in the root-penult position which were deleted in
the modern Shimakonde. Thus, lu-tadu was from lu-radwu* and shipyadi comes from
shipyaayi*, but the voiceless glides were not preserved before a homorganic vowel in

Shimakonde. So, I will treat these cases as ideosyncrasies of these nouns. Only one noun

md-tiungu ~ méongu ‘type of vegetable’ was found, which exceptionally undergoes /a+u/

fusion in the penult with mora reduction and tone change.




4.1.5.2 Exceptions in Verbs

@
We have seen from the previous section that fusion of V-V gives one outcome where
this process is optional also another option of obligatory fusion. The next data in (4.39)
[ show that there is a third pattern in which V-V shows resistance to fusion.
(4.39) Resistance to vowel fusion in the verbal root:
®
fatel:
myaa.e *my-ee ‘kill him!’
® n-jaa.e *n-jee ‘throw him away!’
fa+if:
n-ta.iile *n-teele ‘pour/set a fire for him’
. ” -, *1y7 - § H
ku-té.ifla ki-tééla to lay an egg
ka-bya.iila ‘to kill for’
ki-pyd.iila ‘to sweep’
o
fa+u/:
ki-ta.adla ‘to remove food from a fire place’
® ki-ta.iika ‘to argue’
&
®
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‘to kill’
ki-bya.ddna ‘to kill each other’
ki-jdd.a ‘to throw away’

ki-ja.44na ‘to throw away each other’ cf. ki-jaana ‘to give a try’

ki-jdaniil-a  ‘to throw away for each other’ cf. ki-janiila ‘to give a try for’

We see that fusion fails to apply stem-internally in V-V sequences. The lack of fusion in
(4.39) is not governed by the vowel quality or by the length of the stem, but rather by
lexical properties of the word, because we have seen that these same V-V sequences are
subject to optional or obligatory fusion in analogous cases. We can see in the last
examples that /a+a/ does not trigger any mora reduction and tone simplification root-
finally. Moreover, fa+i/ in kubyaaila is not realized as *kubyeela as a result of fusion.

Instead, the underlying vowels are pronounced as such.




4.2 Hiatus Resolution at the Phrase Level
I now turn to the strategies of hiatus resolution at the phrase level focusing on the
constructions involving a noun plus verb, and taking into consideration the following

vowel combinations in (4.40).

(4.40) Underlying vowel sequences phrasally:

a. High vowel +V (as in /i+V/ and /u+V/)
b. Mid vowel +V (as in fe+V/ and /o+V/)
c. Low vowel +V (as in fa+V/)

d. Identical high vowel sequence (as in /i+i/ and /u+u/)

The V+V resolution at the phrase level presents some of the same strategies found
word-internally, but there are small differences about to be discussed. We shall see that
V-V resolution at this level does not result in Compensatory Lengthening, and a vowe! is
only lengthened when it is phrase-penultimate due to the stress rule. Furthermore, there is
obligatory glide deletion before a homorganic vowel. I will further show that the word-
final vowel optionally deletes in phrase-medial position, but non-low vowels also have
the option of undergoing obligatory GF phrase-medially. Before progressing, 1 show that
there is no vowel coalescence at the phrase level at all, instead there is simply a vowel

deletion rule.
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4.2.1 Phrasal Low Vowel Deletion

In section 4.1 I motivated two independent processes, namely, GF and vowel
coalescence word-internally. In this section I begin showing that the word-final low
vowel does not coalesce at the phase level, since coalescence does not apply at all.
Instead the word-final vowel gets deleted phrase-medially. We have seen that within a
word, the patterns /a+i/ —ee and /a+u/ — oo result from fusion, which keeps the height
node of the lower vowel and the place node of the higher vowel in a combination.

The following examples in (4.41) show optional deletion of the word-final low vowel

phrase-medially always giving a surface short vowel. The deleted vowel is indicated by

the symbol “ ° 7.

(4.41) Word-final low vowel deletion phrase-medially:

a. li-kdk’  engaidnga ~ li-kdka engadnga ‘the trunk, cut it continuously’
li-peé’  engadnga ~ li-pe€ta  engadnga ‘knapsack, cut it continuously’
n-neémb’ iddnaao ~ n-neémba idénaao ‘the boy, bring him with’
li-kdk’ iviliila ~ li-kdka iviliila ‘the trunk, cover it’
li-badt’ odaniila  ~ li-badta  odaniila ‘the duck, follow it fore. 0.’
li-liv’ oénda ~ li-liva odnda ‘the trap, watch it’
li-mbodénd’ ukadnga ~ li-mboénda ukadnga ‘the pumpkin, wash it’

li-papdaj’ ukadnga -~ li-papdaja ukadnga ‘the papaya, wash it’




Not surprising, the data in (4.41) show that the low vowel before another vowel does not
glide phrase-medially, since this vowel cannot form a complex onset. It is surprising,
however, that the combination of /a+V/ gives only the pattern of vowel deletion and this
V-V sequence does not undergo fusion to give a mid vowel from a high vowel at the
phrase level. These data also show that the resolution of the prevocalic low vowel does
not trigger CL: In Shimakonde there is CL phrasally.

I should clarify that deletion of the word-final low vowel in phrase-medial position is
not an exception, since all vowels optionally get deleted in this context. What is
exceptional is the fact that /a+V/ does not trigger vowel coalescence phrasally. If the
prevocalic word-final vowel does not delete, we expect it to undergo GF, in case that
vowel is non-low vowel, since a non-low vowel has ability to form a complex onset. If
the vowel is low, there is coalescence, because a low vowel in a prevocalic position
cannot form a complex onset.

The rule which deletes the word-final vowel phrase-medially is given in (4.42).
(4.42) A% - @/ —# V V-Deletion (Optional)
The best strategy for resolving V+V sequences involving the prevocalic low vowel in

{(4.41) would be to do vowel coalescence. However, vowel coalescence is prohibited at

the phrase level, so deletion is the best outcome.
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I now continue illustrating that at the phrase level, a prevocalic non-low vowel turns
into a glide, just like we have seen application of GF word-internally, but V-V resolution
does not trigger Lengthening. I first provide evidence supporting the existence of
homorganic glide deletion at the phrase level.

The following examples in (4.43) show that when the stem ends in a glide plus vowel,
and when the next word begins with a vowel that is homorganic to the glide, the glide

does not show up on the surface, just in case the word-final vowel is deleted.

(4.43) Phrasal glide deletion:
litég’ uusha ~ litégwa  uusha ‘the liver, take it away’
litég’ ukadnga  ~ litdgwa ukadnga ‘the liver, wash it’

ligwég' udta ~ ligwégwe uiita ‘the lather, push it’

libweéb' uluuwa  ~ libweébwe uluuwa ‘the bird, make it fly’

likwiik’ utadnga  ~ ldkwiikwi utainga ‘the eyelash, push it repeatedly’
kuad’ fndiila ~ kaudya i-ndiila ‘to request for a way’

kidmid’ imddla  ~kdimidya {i-midla ‘to make show up a nose’




The examples in (4.43) reflect two independent rules. One rule optionally deletes the
word-final vowel phrase-medially (4.42). The second rule deletes the word-final glide
before a homorganic vowel, depending on whether there is a consonant before the glide.
The following examples in (4.44) show that the word-final glide does not undergo
deletion when there is a vowel before it, since the final vowel never deletes in this

context, and the surface form such as *kiiléy # ifiddma is not a possible outcome.

(4.44) Blocking of word-final glide deletion:

kiléyd ifiddma *kdlé’  ifddma ‘to prohibit meat’
kivéyd imuila *kivé’ imidla ‘to blow a nose’
kujéowa ugweeka  *kajoéo’ tgweeka ‘loneness is dangerous’

Following Odden (1996) the rule of glide deletion is formalized as in (4.45).

(4.45) Glide deletion rule:
<C> ? - @ A% (Obligatory)
Place; Place; i=j

The word-final vowel deletion rule feeds into the homorganic glide deletion rule, since
(4.45) only applies just in case the final vowel is deleted by an independent phonological

rule.
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The next examples in (4.46) show that if the stem ends with a glide plus vowel and
the next word begins with a vowel that is not homorganic' to the glide, the glide deletion

rule does not apply, even if the word-final vowel is deleted phrase-medially.

(4.46) Non-homorganic glide deletion:

li-tégw’ ivililla  ~li-tégwa iviliila ‘the liver, cover it’
li-gwogw’ imiidya ~ li-gwédgwe imiidya ‘the lather, cause it rise’

)

kidmy’  dlddlu ~ kiimya dlidlu ‘to cause sap drop’

The data in (4.43) and (4.46) show that the word-final vowel deletion in phrase-medial
position is optional, but homorganic glide deletion is obligatory if the glide appears after
a consonant. What we see is that a glide may appear on the surface, provided that it is not
immediately followed by a homorganic vowel. The data in (4.46) show that there is
optional deletion of the word-final vowel phrase-medially, but glide deletion fails té
apply, since the glide is not homorganic with the next vowel. These examples show that it
matters whether the vowel and glide are homorganic in order the glide deletion rule to
apply. These data also show that’ phrasal homorganic glide deletion is independently

necessary.




4.2,2 Glide Formation at the Phrase Level

This section focuses on the principle of V-V avoidance at the phrase level where GF
is involved. I will then show the combined effect of glide formation and deletion of a
glide before a homorganic vowel, due to the OCP. Finally, I illustrate that prevocalic mid
vowels act exactly the same as prevocalic high vowels in terms of undergoing glide
formation.

Consider the following examples in (4.47).

(4.47) GF of prevocalic high vowel phrase-medially:

a. fi+al:
liputipuaty ameéna ~ liputipuit’ ameéna ‘the sheep, eat it’
cf. liputipudti paita ‘the sheep, receive it’
lipiindy amiiya ~ lipiind’ amiiya ‘the rag, move it’
cf. lipiindi paputila ‘the rag, tear off’
b. /i+e/:
likiny  enganiila ~ likdn’ enganiila ‘the wood, cut it for each other’
cf. likdni teéma ‘the firewood, cut it’
c. fi+o/:
likaty ombanifla ~ li-kit’ ombaniila ‘the drum, beat it for each other’
cf. likat kooma ‘the drum, beat it’
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d. fi+uf:
liputipudty ukadnga ~ liputipudt’ ukadnga ‘the sheep, wash it’
cf. liputipuiti  twadla ‘the bowl, take it’
e. fu+a/:
Ggwiimbw amuila ~ Ggwiimb’ ‘the hair, comb it’
cf. ugwiimbu kamuiila ‘the hair, hold it’
f./utel:
shiduiidw eépa ~ shidulid’ ‘cassava leaves, harvest them’
cf. shidulidu leéka ‘cassava leaves, leave them’
g. futif:
lyadtw  -iigwa ‘the ear, listen’
cf. lyadtu tifiia ‘the ear, pinch it’
h. fu+of:
shikudidw o6mba  ~shikuid” o6mba ‘the drum, play it’

cf. shikuidu kodma ‘the drum, beat it’

The examples in (4.47) show two patterns of V-V resolution phrasally. One pattern seen

in the first column shows that a prevocalic high vowel undergoes glide formation
phrasally, following the same pattern found word-internally. The data in the second
column show the pattern where the word-final vowel optionally gets deleted phrase-

medially, rather than undergoing GF.




These data also show that glide formation at the phrase level does not trigger automatic
lengthening of the neighboring vowel, although vowel lengthening does occur if the
vowel is phrase-penultimate since it is stressed.

The following examples in (4.48) show V-V sequences involving underlying

prevocalic front mid vowels.

(4.48) GF of prevocalic front mid vowe! phrase-medially:

a. fe+al:

likadndy aduila ~ likadnd’ adudla ‘the mat, destroy it’
cf. likadnde tadva ‘the mat, wrap it up’
b. /e+e/:

Iftatély  eépa ~ litétél’ eépa ‘the cucumber, harvest it’
cf. litdtéle teénga ‘the cucumber, sell it’

c. /fe+of:

lideéby o06émba ~ lideéb’ odmba ‘the tin, play it’
cf. lideébe leéka ‘the tin, leave it’

d. /e+u/:

lijeémby utifka ~ lijeémb’ utika/ ‘the hoe, wrap it up’
cf. lijeémbe twadla ‘the hoe, take it’
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The examples in (4.48) establish that in Shimakonde a prevocalic mid vowel is not
excluded from the glide formation rule, since it acts the same as a prevocalic high vowel

does.

The next examples in (4.49) show that glide formation also applies to a prevocalic

mid back vowel.

(4.49) GF of prevocalic mid back vowel phrase-medially:

a. fo+a/ lidobdw adnda ~lidodd’ aadnda ‘the leg, make tattoo on it’
cf. lidobdo vadva ‘the leg, scratch it’

b./o+e/: lidoddw engadnga engadnga ‘the leg, cut it repeatedly’
cf. lidoddo leé¢ka ‘the leg, leave it’

c./o+i/: lidoddw ingainga ingadnga ‘the leg, wash it repeatedly’
cf. lidoodo piinda ‘the leg, bend it’

d./o+o/: lidobdw odéma ~ lido6d’ odma ‘the leg, pierce it’

cf. lidoddo lodla ‘the leg, look at it’

What we see is that a prevocalic mid vowel acts the same as a prevocalic high vowel in
terms of undergoing GF. Moreover, the example of (4.49d) shows that GF also applies to

/o+of sequence.




It is crucial to note from the examples above that a prevocalic mid vowel before an
identical vowel acts just the same as the prevocalic high vowel does. The combinations of
twin mid vowels /e#e/ and /o#o/ are subject to the same general pattern of GF phrase-
medially, just like any non-low vowel does in Shimakonde. Specifically, since /o#o/ and
/e#el actually do undergo GF, despite being identical vowel sequences, this shows that
GF cannot be generally prohibited from applying in identical vowel sequences. It remains
possible that GF is restricted from applying specifically to identical high vowel sequences
as we have seen word-internally. It is also possible that GF is completely unrestricted at
the phrase level and that glide deletion applies to the output of GF in the case of /i#i/ and
/uf#u/. These data also show that the word-final vowel deletion in phrasal context is not
restricted to a particular vowel quality.

The data in (4.49) are in the context where twin vowel deletion (Clements, 1986)
predicts that a vowel should delete, thus the glide formation rule should not apply, We
have just seen that in Shimakonde, there is no coalescence phrasally at all.

One problem I address is in this section is why there is no CL which accompanies
V+V resolution at the phrase level. Recall from the previous section that GF applies
obligatorily before long vowels and vewel fusion also gives the pattern of optional long
vowels. It is a factual observation that CL fails to apply in all V-V resolution processes

that apply phrasally.
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In case of GF, one might attempt to explain the lack of CL by assuming that the vowel
immediately after the glide undergoes an independent rule which deletes the first mora of
a long vowel immediately after the glide. Thus, lido6do engadnga ‘the leg, cut it’
becomes lidoédw eengadnga due to GF, then surfaces as lidoddw engadnga by post-glide
shortening. Basically this would be a reflex of the same rule which deletes the word-final
vowel before another vowel phrase-medially. Since there is the option of applying GF, it
would be conceivable to posit that first there is vowel lengthening after a non-low vowel,
and later, the non-low vowel is subject to GF before long vowels. Since the word-final
vowel has undergone GF, the optional phrase-medial mora deletion rule still would apply

not to the word-final vowel, but to the first mora of the word-initial vowel.

However, this does not explain why there is no CL with the vowel deletion rule

phrase-medially like in li-kitk’ engadnga where *li-kiik’ eengadnga is the impossible
output. Thus, the lack of CL at the phrase level seems totally arbitrary, in the sense that
this fact cannot be predicted on the basis of any other fact of the language. It is the
specific phrasal rules that give surface syllabification which prevent a mora from being
preserved. GF results from delinking a vowel from its moraic anchor. In case CL applies,
the floating mora of the deleted syllable is attached to the neighboring vowel. At the
phrasal level, in contrast to the word level, the floating mora of the deleted syllable never
attaches to the neighboring syllable. Subsequently, the vowel deprived from its moraic
anchor is attached to the following syllable. The underlying mora of the /o/ is simply

deleted as shown in the relevant derivation in (4.50c).




(4.50) Glide formation and the lack of CL: as in lidoédw ombadnga

a. 6 6 O© 8] Input
I
R L
.
do o mba nga
b. c O c Glide Formation
]
T
do o mba nga
c C O c Surface syllabification
A1
A
a 0| mbalt ng%ll

4.2.3 Phrasal Homorganic Glide Deletion
Further support for the OCP-driven glide deletion approach is seen in (4.51) in which
the glide does not appear when a prevocalic mid vowel precedes a high vowel due to

OCP.

(4.51) Phrasal homorganic glide deletion:
fe+i/.
lideéb’ vilifla fli-debe  1vilila/ ‘the tin, cover it’

in’adnd’ imiidya /i-n’ande imidya/ ‘the house, make it stand’
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fo+u/:
lidodd’ utaniila  /li-dodo  ut-an-Ila/ ‘the leg, push for each other’

shilodng’ ukadnga /shi-longo ukanga/ ‘the pan, wash it’

What we see is that the examples in (4.51) only have the option where the word-final mid

vowel gets deleted phrase-medially, and the option of turning the prevocalic vowel into a

glide is impossible. It is not surprising that the examples in (4.51) surface without a glide

as a result of V-V resolution. I argue that the reason why there is no surface glide in /e+i/
and /o+u/ is because of the OCP constraint which prevents an output with a glide before a
homorganic vowel. So in Shimakonde, there are underlying vowel sequences which do
not have a glide on the surface form due to the OCP. The representative examples are

given in (4.52).

(4.52) OCP-type constraint:

a. Word-internal fusion:
1+1 =i
u+u —uu

b. Phrasal deletion:
e+i —1

o+u —u




4.2.4 Phrasal Identical Low Vowel Deletion

The restriction against a prevocalic low vowel phrase-medially before another low
vowel also applies to a sequence of identical low vowels. Low vowel deletion may apply
either if the following vowel is the 3 sg. subject prefix a- (class 1) as in (4.53a) or if the

following low vowel is stem initial vowel as in (4.53b).

(4.53) Prevocalic phrase-medial low vowel deletion:

a. n-neémb’ dndiida ~ n-neémba dndiida ‘the boy had came’
m-madk’ 4ndipiita ~ m-madka dndipiita ‘the cat had passed through’
b. li-baat’ ameéna ~ li-badta  ameéna ‘the duck, eat it’
shi-puil’ aéna ~ shi-puiila adna ‘the knife, forge it’

The actual surface patterns in (4.53) are ambiguous since one cannot tell which vowel in
a sequence deletes. However, based on the previous analogous cases, I assume that the

prevocalic word-final low vowel gets deleted phrase-medially.

4.2.5 Phrasal Identical High Vowel Deletion
An optional phrase-medial vowel deletion is also found in a sequence of a prevocalic
word-final high vowel before an identical high vowel. Vowel deletion applies either if the

following vowel is a noun-prefix or vowel initial stem as in (4.54).
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(4.54) Prevocalic phrase-medial identical high vowel deletion:

a. i-godl’ imiidya ~i-godli imidya ‘the bed, make it stand up’

maa-v’ iviliila ~mia-vi iviliila ‘the excrement, bury them’
i-godl’ indiimifla  ~i-godli indiimiila ‘the bed stood up’

. ly-aét utitka ~ ly-adtu utifka ‘the ear, wrap it up’
shi-tdund’ unguila ~ shi-tiundu unguila ‘the cage, open it’

u-Judl’  undifgwa ~u-ludlu  undiigwa ‘the sap felt down’

The data in (4.54) show that a sequence involving twin high vowels surfaces with a single
short high vowel phrase-medially. Like the previous data, the examples of (4.54) are
ambiguous in terms of determining which vowel in a sequence gets deleted.

I assume that the prevocalic word-final high vowel is directly deleted phrase-
medially before an identical vowel. Alternatively, one can also assume that vowel
deletion in (4.54) is driven by the GF feeding into the OCP-type glide deletion rule, -
where a homorganic glide is deleted due to the OCP. So, it is better to have vowel
deletion than to have a sequence of underlying vowels.

The conclusion is that at the phrase level, there are limited processes which relate to
V-V resolution. Basically, there is application of glide formation involving the prevocalic
non-low vowels following the same general pattern found word-internally, except that the

OCP prevents the output of GF from having surface homorganic vocalic sequences.




Furthermore, V-V sequences are subject to prevocalic phrasal vowel deletion and
both phrasal glide formation and vowel deletion give a surface single short vowel. The

summary of hiatus resolution at the phrase level is given in (4.55).

(4.55) Summary of phrasal hiatus resolution:

a e i o u
i ya ~a ye ~¢ i YO ~ 0 yu ~u
e ya ~a ye ~¢ i YO ~ 0 yu ~ u
u wa~a we ~ € wi ~ 1 WO ~ 0 u
0 wa ~ a WE ~ € wi ~ 1 WO ~ 0 u
a a e i 0 u

The focus of this chapter has been how vowel-vowel sequences are resolved in
Shimakonde, both word-internally and phrasally. It has been shown that the prevocalic
non-low vowels turn into a glide and the neighboring vowel gets lengthened word-
internally, but there is no vowel lengthening at the phrase level. A prevocalic low vowel
undergoes vowel coalescence word-internally giving a single surface non-low long vowel
which has properties of both underlying vowels. At the phrase level, there is no vowel
coalescence even though there still is V+V resolution, implemented by deleting the
prevocalic vowel phrase-medially. Phrase medial vowel deletion also applies to a

prevocalic vowel before an identical vowel.
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A simple answer for the surface differences for the combinations /a+i/ — ee word-

internally, and /a+i/ — i at the phrase level is that in the former case there is an operation
which changes the vocalic feature content of the underlying vowels in a sequence. In the
latter case /a+i/ resolution does not involve any vocalic feature changes, since there is no
coalescence. Similarly, the combination of /i+a/ becomes a glide both word-internally
and phrasally by keeping the vocalic features of the underlying vowel sequence. It can
simply be stated that glide formation, vowel coalescence and vowel deletion are parts of

the same general strategy of vowel-vowel resolution.




CHAPTER 5
VOWEL HARMONY AND VOWEL REDUCTION

5.0 Introduction

This chapter deals with two phenomena pertaining to vocalic phonology, namely
vowel harmony and vowel reduction. A common feature characteristic of Bantu verb
stems is vowel harmony, but vowel reduction in Bantu tone languages has not been
documented yet. Apart from describing harmony and reduction as two separate processes,
we shall see that vowel coalescence counterfeeds harmony in Shimakonde: for example
the verbal form like vd-ndd-iima ‘they deny’ has the corresponding applied form vd-ndd-
im-iil-a “they deny for’, where the verb suffix agrees in height with the preceding root-
vowel. However, when the low vowel of the tense prefix —nda- fuses with the root-initial
high vowel we get vdnd-éem-iil-a due to vowel fusion, not *vdnd-éém-eél-a. The
coalesced form of the verb for ‘go’ is vdnd-dok-iil-a from fvandd-uk-iil-al ‘they go for’.
What we see is that vowel fusion creates mid vowels, but that the surface mid vowel does
not cause harmony on the next suffix vowel. However, underlying mid vowels do
condition harmony in height with the suffix vowel as in vdnd-éek-eél-a, not *vdnd-éek-

iil-a from vdndd-ek-eél-a ‘they laugh for’.
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Furthermore, vowel coalescence counterfeeds reduction, since the combination of
/a+i/ and /a+u/ become [ee] and [00] respectively, not *[aa] because reduction does not
apply to a high vowel or to a mid vowel derived from /a+i/ or /a+u/. We shall see that
reduction only applies to the underlying mid vowels or mid vowels derived via harmony,
and surface mid vowels derived from /a+e/ and /a+o/, when these vowels appear in
unstressed syllable like in vdnd-dak-eéla, from /véndéa-ek-éla/ ‘they laugh for’. I begin
describing vowel harmony and then show the interaction between harmony and vowel

reduction.

5.1 Vowel Harmony
Vowel harmony requires the non-low vowels of the verbal suffixes to harmonize in
height with the preceding stem vowel. For the moment, consider the data given in (5.1)

below.

(5.1) Vowel harmony:

a. ku-pikiit-a ‘to play’

ka-pikit-fil-a fka-pikit-fi-a/ “to play for’

kd-pakait-a ‘to clean up’
ki-pukat-iil-a /kd-pukut-Tl-a/ ‘to clean up for’
kua-téléék-a ‘to cook’

ku-télék-éél-a /ki-té1ék-fl-a/ ‘to cook for’




d. kid-16ké6t-a ‘to pick up’

ki-16k6t-661-a fki-lokot-fi-a/ ‘to pick up for’
kw-iid66p-a ‘to be heavy’
kw-{id6p-éél-a fki-idép-fl-a/ ‘to be heavy for’

The applied verbal extension —il- ‘for’ harmonizes to the height of the root-final vowel as
in vdnda-im-iil-a ‘they deny for’, but if the root-final vowel is a mid vowel, the
corresponding allomorph of the applied suffix is -el- like in vdndd-ek-eél-a ‘they laugh
for’. in Shimakonde, the vowels of the verbal suffixes may be assumed to be
underlyingly unspecified for height features, thus the applied suffix can be represented as
{-1l-/, the passive suffix as /-Jw-/ and the stative and causative suffixes as /-Ik-/ and 1-Iy-1,
respectively. The assumption is that the vowels of the verbal suffixes get the surface
height feature from spreading of the height of the root-final vowel. Thus, the height of the
vowel suffix is dictated by the root-final vowel. I will consider later whether
underspecification is crucial in accounting for harmony in the language.

The last example of (5.1d) has both high and mid vowels in the root and the surface
form of the applied suffix is —el- due to spreading of the vowel height feature [-hi, -lo)
from the root-final vowel. There is no spreading of height from the first vowel to the
second vowel in that root.

In Shimakonde there are various classes of verbal suffixes described in chapter 2, and

vow"els of all the suffixes harmonize with the root-final vowel as shown in (5.2).
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(5.2) Vowel harmony:
a. Applied suffix: -il-; -el-
kd-piit-iil-a ‘to wash for’
kui-pit-iil-a ‘to pass for’
ka-pét-éél-a ‘to sift for’
ku-16két-é€1-a ‘to pick up for’
b. Causative suffix: -iy-; -ey-
ki-lim-iiy-a ‘to cause bite’
kd-lim-iiy-a ‘to cause cultivate’
ki-télék-eey-a ‘to cause cook’

‘to cause pick up’

kd-16kot-eey-a

c. Impositive suffix: -uk-; -ik-; -ek-

ki-shim-udk-a ‘to be open’
kd-pim-iik-a ‘to be measured’
ki-léng-éék-a ‘to be sliced’
d. Passive: -igw-; -egw-

ka-lim-iigw-a ‘to be bitten by’
kd-lim-iigw-a
ku-lék-eegw-a ‘to be left by’

ku-16két-eegw-a ‘to be pick up by’

‘to be cultivated by’

ki-paudt-a
ku-piit-a
ki-péét-a

ku-16kéét-a

ki-liiam-a
ka-liim-a
ki-téléék-a

ki-16két-a

ki-shiim-a
kd-piim-a

ku-lééng-a

kd-laam-a
ki-liim-a
ki-léék-a

ku-16ko6t-a

‘to wash'
‘to pass’
‘to sift”

‘to pick up’

‘to bite’
‘to cultivate’

‘to cook’

‘to leave’

‘to close’
‘to measure’

‘to slice’

‘to bite’
‘to cultivate’

‘to leave’

‘to pick up’




e. Stative: -ik-; -ek-

ku-lim-iik-a ‘to be able be bitten”  cf. ki-lddm-a ‘to bite’
ku-piim-iik-a .‘to be able be measured’ cf. ki-piim-a ‘to measure’
ka-t6t-éék-a ‘to be able be sewed’” cf. kd-té66t-a ‘to sew’
ki-l6mb-éék-a ‘to be able be married’ cf. ki-166mb-a ‘to marry’

f. Reversive: -ul-

kd-namaat-udl-a ‘to unglue’ cf. ki-ndmait-a ‘to glue’
kw-44nd-udl-a ‘to redo a tattoo’ cf. kw-dind-a ‘to make a tattoo’
ku-shim-udl-a ‘to open’ cf. ki-shiim-a ‘to close’
kd-pind-ifk-ddl-a ~ ‘to turn over’ cf. kd-pind-iik-a ‘to be able be bent’
k-tiing-tiil-a ‘to untie’ cf. k-tiiing-a ‘to tie’

The following examples in (5.3) show that Shimakonde has multiple harmony if two

or more suffixes attach to the verbal root, and this fact shows that the rule iterates.

(5.3) Iterative V-harmony:

ki-pélévéél-a ‘to lose balance’
ki-pélévél-éél-a : ‘to lose balance for’
ku-pélévél-€l-é€l-a ‘to well lose balance for’
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ku-piind-a ‘to bend’
ki-pind-itk-a ‘to be bent’
kid-pind-ik-iik-a ‘to well be able to be bent’

ka-pind-ik-il-iik-a ‘to well be able to be bent for’

The data in (5.3) show that there is harmony between the root-final vowe!l and the vowel
of the immediately following suffix. Later the harmonized suffix vowel triggers harmony
on the vowels of the following suffixes.

There are certain contexts where harmony fails to apply in Shimakonde. One context
where there is no harmony is when the root begins with a mid front vowel which is
followed by a high back vowel. Typically there is no harmony of the suffix vowel with

the root-initial mid vowel in -eCu roots as illustrated in (5.4).

(5.4) Harmony in eCu roots:

ki-ténik-iil-a * ki-téniik-éél-a ‘to imbalance for’

kw-éépiik-iil-a * kw-éépuik-éél-a ‘to sprout for’

kw-ééngil-iik-a * kw-ééngul-éék-a ‘to be opened’

kw-ééngil-iiy-a * kw-ééngll-cey-a ‘to cause open the path’




We see that harmony applies between the suffix vowel and the root-final vowel and not
between the suffix and the root-initial vowel as seen in the starred examples of (5.4).

The next data in (5.5) show that the high back vowel /u/ does not lower after the front
mid vowel /e/, regardless whether the high vowel appears in root-final position or is a

suffix vowel.

(5.5.) Lack of harmony in eCu stems:

ka-shéngidl-a *ka-shéngéél-a ‘to cut a hair’
ki-téng-til-a *ki-téng-é€l-a ‘to unset a fire place’
cf. ki-tééng-a  vs. ku-téng-éél-a ‘to set a fire place for’
ki-jél-til-a ‘to unsubmit to an initiation rites’
cf. ki-jéél-a VS. ku-jél-éél-a ‘to submit to an initiation rites for’

Harmony also does not cross the low vowel /a/, which itself fails to harmonize and

does not trigger harmony on suffix vowels as shown in (5.6).

(5.6) Lack of harmony on the vowel /a/:

pakat-iil-a *hold for like a baby’
lek-an-iil-a *lek-an-eél-a ‘leave for each other!?’
cf. lek-eél-a ‘leave for!’
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telek-an-iil-a *telek-an-eél-a ‘cook for each other?
cf. telek-eél-a ‘cook forl”
kolom-an-iil-a *kolom-an-eél-a ‘snore for each other!

cf. kolom-eél-a ‘snore for!’

The next data in (5.7) show that the harmony process does not affect the final vowel,
but only the stem vowels. The lack of harmony on the final vowel can be seen in the

following examples involving derived nouns and the subjunctive.

(5.7) Lack of harmony on the final vowel:

a. Derived nouns:
li-puwifl-o  ‘happiness’ } kd-piuw-a ‘to be happy’
ly-uuviil-o  ‘suffering’ . k-tiv-fil-a ‘to suffer for’

mi-lifngo ‘measurements’ . ku-lifng-a ‘to measure’

Iw-e€k-0 ‘laugh’ . kw-é¢k-a ‘to laugh’

li-teleék-o ‘kitchen’ . ki-téléék-a ‘to cook’
li-kolomod-i  ‘cough’ . ki-k6l6méél-a ‘to cough’

shi-tongo6d-i  ‘speech’ . ki-téng6dl-a ‘to speech’




b. Subjunctive:

va-kulumutik-e ‘let them grow’ cf. ki-kalimiuik-a ‘to grow’
va-pikiit-e ‘let them play’ cf. ka-pikiit-a ‘to play’
va-teleék-e ‘let them cook’ cf. kua-téléék-a ‘to cook’
va-kolomodl-e¢ ‘let them cough’ cf. ku-kélé6maoél-a ‘to cough’

The final vowel does not harmonize because this vowel is generally a morpheme which
marks the tense-aspect in verbs, or a nominal category in derived nouns, so it differs
categorically from a stem vowel which is not a category marker morpheme.

One last context where harmony fails to apply is the perfective, where the vowel of

this verbal suffix is never lowered after mid vowels as seen in (5.8).

(5.8) Lack of harmony in the perfective:

va-pit-iil-e ‘when they have passed’
va-put-iil-e ‘when they have washed’
va-pet-iil-e *va-pet-eel-e ‘when they have sifted’
va-tep-iil-e *va-tep-eel-e ‘when they have bent’
va-tot-iil-e *va-tot-eel-e ‘when they have saw’
va-lomb-iil-e *va-lomb-eel-e ‘when they have married’
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The data in (5.8) show that although harmony applies only to the derivational stem, the
perfective suffix —ile fails to undergo harmony. There are two ways of explaining why
the vowel! | of the perfective suffix does not harmonize with the root-final vowel. First,
from a historical standpoint, the perfective suffix is a reflex of the [superhigh] vowel
from proto-Bantu *j{, but the contrast between superhigh and high vowels is no longer
maintained in Shimakonde. So the fact that the perfective suffix fails to undergo harmony
can be treated as an idiosyncrasy of this one morpheme. Second one may posit that the
perfective suffix fails to undergo harmony because this vowel differs from other suffixes
in terms of being specified underlyingly for the height feature. Since we do not see an
apparent phonological reason why the vowel of the perfective suffix should be specified
for height feature while other suffix vowels are not, I take the first hypothesis as an
appropriate explanation for why the perfective vowel suffix does not undergo vowel
harmony. Synchronically, the perfective suffix will just be treated as an exception.

The assumption that alternating vowel suffixes are not underlyingly specified for
height features in Shimakonde is made to explain in a simple way all cases where
harmony applies including the presence of roots like idop- ‘be heavy’, where the

harmonized surface form *kw-fidép-iil-a never shows up. I assume that the root idop-

surfaces only with mid vowel on the suffix because the height feature, [-hi, -lo] spread

from the root-final vowel to the unspecified vowel of the verb extension [-/l-]. Since the

vowel /o/ spreads its features, it cannot be underspecified.




Since /of also does not undergo harmony but other affixes do, [ assume the reason for this
difference is that alternating non-initial vowels are unspecified for height, and non-
alternating non-initial vowels are specified. We know from the previous examples that
the root-final mid vowel triggers harmony on the following vowel suffix.

Spreading of the vowel height feature can be represented in a feature geometry

representation (Odden, 1991 and Clements and Hume, 1995) in (5.9).

(5.9) Vowel height harmony in feature representation:

i d o p l
R
g m n

I | |

Cpl Cpl  Cpl Cchl

4

VLC VLc VLc
I !

H Xpl

pl Vf] Y
Height cor dor & ¢ cor
‘.\j
Height
[+hi] [-hi,| -lo]

The representation in (5.9) shows that each of the mid vowels share a single vowel height
(referred to as Aperture in Clements & Hume (1995)) as a result of harmony, which

spreads height from the second vowel to the third vowel.
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5.2 Stress-Dependent Vowel Reduction

I now turn to the issue of stress-induced vowel reduction which is one of the most
productive processes of vocalic phonology of Shimakonde. It is 2 common observation in
other languages that non-stressed vowels are subject to reduction, while stressed vowels
do not reduce. The generalization about vowel reduction in Shimakonde is that within the
stem, the underlying mid vowels /e, o/ may optionally reduce to a low vowel [a], except
that in the penultimate stressed syllable there is no vowel reduction. Reduction also does

not apply to a vowel in word-final position.

The process that reduces the underlying mid vowels to a low vowel affects all vowels

starting at the left of the stem including surface short and long vowels. It is argued that in
this language, it is more abstract stress, and not duration, that determines whether a vowel
reduces. In the next section I show that acoustic analysis shows that the surface [a]
derived from reduction of mid vowels is indistinguishable phonetically from the
underlying /a/. Measurements also show that there is a difference in duration associated
with stress. Specifically, stressed long vowels are longer than unstressed long vowels.
Thus, phonetic duration and the lack of phonological reduction in the penult are the
correlates of stress in Shimakonde.

We shall see that vowel reduction neutralizes the three-way phonemic contrast
between /e, o, a/ found in the language, since unstressed reduced vowels are always
pronounced [a]. Before describing stress-dependent vowel reduction, I begin with a brief

overview of vowel reduction in other languages.




5.2.1 An Overview of Vowel Reduction

Previous research has classified languages as stress languages, or tone languages, but
languages combining independent tone and phonologically significant stress are rare.
There are apparently no languages previously documented with lexical tone, stress and
directly measurable vowel reduction.

Previous works on vowel reduction include Chomsky and Halle, 1968, Thelin, 1971,
Kenman, 1975, Hamilton, 1980, Mascar6, 1978, Piggott, 1980, Chung, 1983, Burquest
and Laidig, 1992 and LeSourd, 1993. These studies reveal three common manifestations

of reduction listed in (5.10).

(5.10) Manifestations of V-reduction across languages:
(1) The reduced vowel becomes a phonetically novel vowel which is not found in
underlying representation.
(i) The reduced vowel is deleted.
(iii)  The reduced vowel becomes neutralized with an existing underlying vowel

found in the language.

Type (i) reduction generally gives a schwa-like vowel as in English (Chomsky and

Halle, 1968), Ojibwa (Piggott (1980), and Tangaran (Burquest and Laidig, 1992). For

these languages, it is assumed that the reduced vowel does not exist underlyingly.
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Type (ii) reduction is found in Passamaquoddy (LeSourd, 1993). Type (iii) reduction is
found in Russian (Thelin, 1971, Kenman, 1975, Hamilton, 1980), Catalan (Mascar6,
1978) and in Chamorro (Chung, 1983, Topping, 1968). Neutralization of contrast, e.g. /a,
o/ in Russian, may yield a distinct vowel such as [2] which does not exist in underlying
representation. Furthermore there can be neutralization of contrast with the phonetic
output being an existing vowel, e.g. in Russian unstressed /e/ — [i] which neutralizes the
vowel /e/ with the independent phoneme /if which is also realized as [i] when unstressed.
The following data in (5.11) summarizes different outcomes of vowel reduction in

various languages.

(5.11) Summary of vowel reduction:

Language Underlying vowel  Surface reduced vowel

Ojibwa faf — [2] (there is no /3/)
- [A] (there is no lax /af)

Tangaran faf - (2] (there is no /2f)

Passamaquoddy [¢]~ @

Russian (sl (there is no /a/)

(i} (there is /i)




Catalan fa,el — [2] (there is no /2/)

fof — [u] (there is /w/)
Chamorro le,ol — [i,u] (there are /i, u/)
Shimakonde le,of — [a] (there are /a, e, of

The focus of this chapter is the fact that reduction of mid vowels /e, o/ in Shimakonde

gives a vowel that is identical to the underlying and stressed low vowel /a/.

5.2.2 Underlying Mid Vowel Reduction

There are two positional facts to consider in Shimakonde, namely, that underlying
mid vowels become [a] except in the last two syllables. Furthermore, the penultimate
vowel is always lengthened. These two positional facts suggest that in Shimakonde, stress
falls in the penultimate syllable of the word and, a vowel in this position gets lengthened

due to stress. The rule that assigns stress to the penult is repeated in (5.12).

(5.12) Stress-Lengthening:

[+stress]
c

10 - 1]

The stress rule in Shimakonde can be stated as follows: stress the rightmost token of the

heaviest syllable type in the last two syllables of the word. The stress rule in (5.12) causes
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the insertion of an additional mora to the penultimate stressed syllable due to the weight-
to-stress (WSP) principle proposed in Prince (1990), which states that “if heavy, then
stressed”.

The following examples in (5.13) show that reduction which is optional, only applies
to mid vowels before the penult. Cross-linguistically, vowel reduction entails vowel

lowering or vowel raising. In Shimakonde, the reduced low vowel resulting from /e/

cannot be pronounced as a low front vowel [z] since there is no low front vowel in this

language, thus lowering reduction gives [a]. The surface vowels derived from reduction

of the underlying mid vowels are underlined.

(5.13) Unstressed mid vowel reduction:

a.

ki-pééta
ki-téépa
ki-p6éta
ki-t6dta
ki-pétdina
ki-télékaana

ka-tétadnga

*ki-padta
*ki-tiddpa
*ku-paata
*kid-tadta

~ ki-pétaana
~ ki-taldkadna

~ ki-tatddnga

ki-kdlémbdla ~ ka-kaldmédla

fki-pét-a/
/ki-tép-a/
/ku-p6t-a/
/ki-tot-a/
/kd-pet-an-a/
/ki-telek-an-a/
/ki-tot-dng-a/

/ki-kolomol-a/

‘to sift’

‘to bend’

‘to twist’

‘to sew’

‘to sift each other’
‘to cook each other’

‘to sew repeatedly’

‘to cough’




Reduction of mid vowels is impossible in the penultimate syllable (5.13a). The reason

why mid vowels do not reduce in (5.13a) is because of stress. In (5.13b) the underlying

mid vowels outside of the last two syllables may optionally become [a] due to reduction.
The following examples in (5.14) show that reduction also applies to mid vowels in

absolute word-initial position, provided that the vowel is not in the penult.

(5.14) Reduction in word-initial position:

eénga *adnga ‘cut!”

engaina ~ angadna ‘cut each other’

o6émba *admba ‘beat the drum?!’
ombadnga ~ ambainga ‘beat the drum repeatedly!’
ombeéla ~ ambeéla ‘beat the drum for’

Reduction entails deletion of both height and place of articulation. It can be simply stated
that reduction involves deletion of the vocalic node of a mid vowel. In Shimakonde, a
vowel which is not specified for height and place of articulation is realized as [a], since
there are no central vowels with specified height. Deletion of the vocalic node as a result

of mid vowel reduction can be derived as in (5.15).
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(5.15) Mid vowel reduction:

a. lekvn
|

a
A
C

Input for V-reduction

Cpl Cpl Cp! pl

Voc Voc
Vpl Vpl

cor Height cor

[-hi,| -lo]

a a n QOutput of V-reduction

a
\VARN
it rt

Cpl Cpl Cpl Cpl

The following examples in (5.16) show that the underlying high vowels /i, u/ which
are otherwise surface specified as [+hi] are not subject to vowel reduction, so these

vowels are always pronounced as such in pre-penult position.




(5.16) Unreduced unstressed underlying high vowels /i, w/:

kad-piita * ka-pdata ‘to pass’

kd-pitadna *ka-pitdana ‘to pass each other’
ki-padta *ki-pdata ‘to wash’
kd-putiana *ki-patddna ‘to wash each other’
ukulaniila *akalaniila dig for each other’
ivilifla *avalifla ‘cover up!’

The next data show that the outcome of the underlying low vowel is ambiguous, since
there is no way one could tell whether the underlying low vowel /a/ undergoes reduction,
because reduction would give a low vowel [a], which is identical to the vowel that mid

vowels are reduced to. The relevant examples involving an underlying low vowel are

given in (5.17).

(5.17) Unreduced unstressed underlying low vowel /a/:

ki-tadva /ki-tav-af ‘to wrap’
ki-tdvaana /ki-tav-4n-a/ ‘to wrap each other’
ki-péakéata /ka-pakéat-a/ ‘to hold as a baby’
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ki-pdakatadna /ki-pakat-an-a/ ‘to hold each other as a baby’

akanaédnga fak-an-ang-a/ ‘chase for each other repeatedly!’

We have seen from the representation in (5.15b) that reduction entails deletion of the
vocalic node of non-high vowels. Since the underlying stem vowels in (5.17) are not

specified for a height feature, 1 assume that the vowel /a/ does not undergo phonological

reduction, but nothing of consequence depends whether one states reduction so that /a/

vacuously reduces to [a].

5.2.3 Non-reduction of Stressed Vowels

It is a generalization that across languages, stressed vowels tend not to reduce.
Alderete (1995) discusses a similar problem found in Russian and he points out that
certain underlying vocalic features are kept in the stressed syllables in the main stress
foot of the word. Following Alderete’s analysis I posit that non-reduction of stressed mid
vowels in Shimakonde is because of stress which requires that certain underlying features

of the vowel be kept in the stressed penult syllable.

5.2.3.1 Non-reduction of Word-final Vowel
One other context where there is no vowel reduction involves the word-final vowel as

illustrated by the examples in (5.18), where the final vowel does not undergo reduction.




(5.18) Unreduced word-final mid vowel:

a. Subjunctive:

va-teleéke ~ va-taleéke
va-kolomodle  ~ va-kalamodle
b. Perfective negative:

a-va-téleéke ~ a-va-taleéke

a-va-kélomweéle ~ a-va-kalimweéle

* va-taleéka

*va-kalamodla

*a-va-tileéka

*a-va-kilimweéla

¢. Unreduced word-final vowel in nouns:

li-deébe *li-deéba (cl. 5)
li-vééle *li-vééla (cl. 5)
li-b6ddo *li-b6dda (cl. 5)
li-doGdo *li-dodda (cl. 5)

I consider three reasons for why word-final vowel does not reduce. First, it may be that
the final vowel does not reduce because of foot structure constructed for stress. In
Shimakonde, the penultimate stress is due to a trochaic foot constructed at the right edge
of the word. The final vowel would be within the same foot as the stressed penultimate
syllable, therefore foot structure itself may prevent the final vowel from reducing: thus,
Shimakonde may be similar to Alderete’s treatment of Russian, where unstressed vowels

in the main stress foot are treated differently from other unstressed vowels. The

Shimakonde trochaic foot structure is shown in (5.19).
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‘let them cook’

‘let them cough’

‘they did not cook’
‘they did not cough’
‘tin’
‘breast’
‘post’

i]eg’



(5.19) Shimakonde trochaic foot structure:

(/R)
i)

le k<|3 /va-teleéke/  ‘let them cook’

Second, the word-final vowel may not reduce because it might have positional
‘prominence’ (Alderete, 1995). In Shimakonde, penuit and final positions would be
prominent, in terms of reduction. Across languages, these positions and the initial
position are typical stress positions, therefore vowels in these positions may remain
unreduced.

Third, the final vowel is generally a morpheme, which often marks a particular
morphological category such as tense-aspect, which requires a vowel to be realized on the
surface. Recall from the previous examples in (5.8) that the word-final vowel also does
not harmonize because the final vowel is a morpheme which differs from the stem vowels

in terms of its morphological category.

5.3 Interaction between Reduction vs. Harmony
The following examples in (5.20) show that underlying mid vowels in stems which
undergo vowel harmony also undergo vowel reduction. So, reduction and harmony may

interact.




(5.20) Harmony vs. vowel reduction:

va-nda-tét-eéla ~ va-nda-tit-eéla /va-nd4-tot-Il-a/ ‘they will sew for’
va-nda-l6l-eéla ~ va-nda-lil-eéla fva-nda-lol-fl-a/ ‘they will look at’
va-nda-shém-eéla ~ va-nda-shim-eéla  /va-nda-shem-il-a ‘they will call for’

The next data in (5.21) show that harmony crucially creates a suffix mid vowel after a
mid vowel, and that suffix vowel undergoes reduction only because it becomes a mid
vowel first. The vowel [e] in non-initial syllables derives from harmony of kiitdldk-

idyaanga ‘to cause cook repeatedly’

(5.21) Harmony vs. vowel reduction:

ku-t6t-édy-aana ~ kd-tat-ady-aana ‘to cause each other sew’
ka-télék-€édy-aanga  ~ ki-tdlik-ddy-aanga ‘to cause cook repeatedly’
ki-shém-édy-aanga  ~ kd-shim-ady-aanga ‘to cause call repeatedly’

We see that reduction of mid vowels in (5.21) gives a surface form which does not leave
any height trace on the harmonized vowels. Thus, /for-idyaana/ becomes tot-edyaana,
and the newly derived vowel [e] undergoes reduction giving rat-adyaana. It is only by

first undergoing vowel harmony that the suffix vowel i can become [a].
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The next examples in (5.22) show that if the verbal root has an underlying /a/,
harmony does not apply, and there is no way of knowing whether the low vowel is

subject to reduction.

(5.22) Lack of harmony with vowel /a/:
ki-lal-fil-a ‘to sleep for’
ki-lap-iil-a ‘to swear for’
kd-pét-iil-a ‘to get for’
ki-madldl-ifl-a ‘to silent for’

ki-pékaniila ‘to have a conversation’

The data in (5.20) — (5.22) reveal that vowel harmony should apply before vowel
reduction, since reduction neutralizes the distinction between mid and low vowels, a
distinction which is crucial for proper application of harmony. Additionally, harmony

generates mid vowels which then reduce to [a].

The crucial rule ordering between harmony and reduction is shown in (5.23).

(5.23) Crucial rule ordering between harmony and reduction:
/va-nda-161-11-a/ Input
va-nda-16l-el-a V-harmony
va-nda-lal-el-a V-reduction

[va-nda-lal-eéla] Output




The problem posed by interaction between harmony and reduction is that harmony feeds
into reduction and reduction makes harmony be opaque. For example, the underlying
form /va-ndd-lol-fl-al becomes [va-nda-161-eél-a] by harmony and then, it becomes [va-
nda-ldl-eél-a] because of reduction of the unstressed root-initial vowel. However, there is
no lowering of the penult vowel in va-nda-ldl-ifla ‘they will sleep for’ since the root /lal/

does not have an underlying mid vowel.

5.4 Contiguity of Reduction (CORE)

Polysyllabic roots show that vowel reduction may affect not only the vowel
immediately before the stressed vowel, but also the lefimost vowel of the stem. It is a
generalization that reduction must apply to a contiguous sequence of vowels starting at a
given point from the left to the right. Shimakonde restricts the pattern so that reduction
applies to a vowel from the left edge, but cannot skip a potential candidate and then apply
to a subsequent vowel. I call this ‘Contiguity of Reduction’, also referred to as CORE
phenomenon.

The following examples in (5.24) show that all of the unstressed leftmost mid vowels
may reduce to a low vowel [a] and this process affects mid vowels of both verbs and

nouns.
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(5.24) Reduction in stems based on polysyllabic roots:

a. Reduction in verbs:
kii-tétékééla ~ kii-tatakééla /ki-tetekéla/ ‘to give up’
ki-kéngovééla ~ kd-kangdvééla /ki-kongovéla/ ‘to crow’
ka-kélémolaanga ~ ki-kalamdlaanga  /kd-kolomolanga/ ‘to cough repeat.’

. Reduction in nouns:

shi-tongoddi ~ shi-tangoddi /shi-tangédi/ ‘speech’
shi-dongododngo ~ shi-dangadodngo  /shi-dongodéngo/ ‘Adam’s apple’

li-kolomdédi ~ li-kalamoédi /li-kolomadi/ ‘cough’

What we see in (5.24) is that it is possible to tell what the underlying vowels are, since
reduction is optional, and due to optionality the underlying vowels can actually be
pronounced as such.

The next examples in (5.25) include verbs and nouns, and these data show reduction

of mid vowels following the general pattern found in the language, but certain patterns of

reduction which do not observe CORE are prevented.




(5.25) CORE phenomenon:

a. ki-pélévélélééla ~ ki-palévélélééla /ki-pelevelel-Tl-a/  ‘to not reach a full size for’
~ kd-pélavélélééla
~ kd-palavilélééla

;;;;;;

ppppp

*ka-pélévélilééla
b. li-kolomoddi ~ li-kalomoddi {li-kolomédi/ ‘cough’
~ ~ li-kalamoddi

*li-kolamoddi

We see that reduction applies on a segment by segment basis, and the rule applies in an
iterative fashion from left to right. Once the rule fails to apply to a given vowel, it cannot
restart applying again after that point. Thus, we get the non-reduced surface form by not
applying the rule at all, and the reduced surface forms derive from applying the rule once,
twice, three times, and to all unstressed vowels.

To show the nature of the problem posed by the interaction between harmony and
vowel reduction, I first provide the representation of height harmony without reduction in

(5.26a), and then show vowel reduction applied to the first vowel alone in (5.26b).
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(5.26) a. V-harmony b. V-harmony plus V-reduction

pe le v e | lele e la

Height

(-hi,-lo] [-hi,-lo]

The vowels in (5.26) share a single vowel height as a consequence of vowel harmony.
Applying vowel reduction to just the leftmost unstressed vowel we get the representation

in (5.26b) where the vocalic node of the unstressed vowel is deleted. Applying reduction

to as many vowels as possible, we get the representation in (5.27).




(5.27) CORE and vocalic node deletion:

1 I

P

—A
A—m
A—iw
4

l e 1 a
Vo
It
|

C-pl C-pl C-pl C-pl C-;lfl C-pl

The representation in (5.27) shows that by applying reduction to all unstressed vowels of
the left edge of the stem, the vocalic node gets deleted, except that the penultimate
stressed syllable keeps its underlying features.

In (5.28), I give the representation of one impossible outcome of reduction in
Shimakonde, where reduction skips over the potentially reducible vowel at the left edge

of the stem.
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(5.28) Impossible pattern of reduction:

*k o 1

a
|
L1¢ 1

m o | e e 1

Y

a
| |
i it
C-pl C-pl C-;|>l C!pl CJ-pl

Voc Voc Voc \Joc

\

Vpl Vp V{l

dor dor cor

Height

[-hi|,-lo]

One possible explanation for the impossible pattern of reduction in (5.28) is to posit the
No-Gapping constraint proposed in Archangeli and Pulleyblank (1994).

The No-Gapping constraint says that gapped configurations are universally ruled out
where association of features to segments skips over an eligible feature-bearing unit
(Archangeli and Pulleyblank, 1994: 38). The structure in (5.28) is thus blocked, because
reduction does not apply to the root-initial syllable, but reduction applies to a vowel that
follows it, but then also not to the penult. Such a pattern of reduction would force the
root-initial vowel to share the height feature with vowels that follow the reduced syliable

giving a gapped configuration.




However, the No-Gapping approach does not cover all of the relevant cases of

reduction patterns. No-Gapping would still allow reduction to begin at one point and

applying to every vowel after it as seen in (5.29).

(5.29) No-Gapping inadequacy for CORE phenomenon:

ki-vélékddna ~ ki-valékdana ~ *kid-vélakadna  ‘to bring forth each other’
ki-tétédyaana ~ ki-titédyaana ~ *ki-tétddyaana ‘to cause each other sew’

The result of vowel harmony applied to (5.29) gives the representation in (5.30a), In

(5.30b) we see that the vocalic node from the second vowel can be deleted, without

giving a gapped configuration, yet (5.30b) is still ungrammatical.

(5.30) a. Harmony:

b. Impossible outcome of V-reduction:

\Y le ka n

e a *v el akan a
] | T
It It 4 rt It rt rt rt
C-lpl C-lpl C-'pl C-lpl C-[l)l C!pl C'-pl C-Ipl
V!)c Voc V(')c
N
Vpl VFI Vpl HciTht
Ccl)r Cor Cor [-hi, -lo]
Height
(-hi,-lo]
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Now, compare the impossible structure in (5.30b) with the structure in (5.31a) given
below, where reduction applies only to the initial vowel and that structure is good. Then
compare this pattern of reduction with the structure in (5.31b), where the vocalic node is

totally suppressed and both structures are good.

(5.31) a. Good outcomes of V-reduction:

Vpl  Height

Cor  -hi, -lo]

The impossible structure in (5.30b) is parallel to the grammatical structure in (5.31a). The

question is why (5.31a) is a possible outcome, while (5.30b} is the impossible output.
Note that the difference between (5.30b) and (5.31a) can be explained by assuming a

simple principle of rule application. Once reduction fails to apply, it simply ceases to

apply, and it cannot restart applying again. Appeal to the No-Gapping constraint cannot

explain this, because (5.30b) which is ungrammatical still does not violate No-Gapping.




5.5 Long Mid Vowel Reduction

In this section I motivated the claim that it is more abstract stress which determines
whether a vowel reduces, and not surface length. In Shimakonde, there is no underlying
contrast between long and short vowels. Long vowels that appear on the surface are
derived from two independent phonological factors, namely stress-induced penult
lengthening discussed previously, and the compensatory lengthening side-effect of repair

strategies that relate to hiatus resolution discussed in chapter 4.
5.5.1 Correlation between Glide Formation and Vowel Reduction
We have seen that hiatus resolution word-internally derives a single surface long

vowel. Crucial examples are repeated in (5.32).

(5.32) Hiatus resolution and CL:

a. kw-ééka ~ *kw-ddka /ka-éka/ ‘to laugh’
kw-66ma ~ *kw-ddma /kid-6ma/ ‘to pierce’
kw-éékddna ~ kw-4dkddna /ki-ek-dna/ ‘to laugh each other’
kw-66ména ~ kw-iidmddna /kl-om-dna/ ‘to pierce each other’
kw-66vélééla ~ kw-ddvilééla /ki-ovel-fla/ ‘to play with’

The data in (5.32) show that a derived long vowel does not reduce when it appears in the

penult stressed syllable, since stress prevents a vowel from undergoing reduction.
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However, a surface unstressed long vowe! derived from glide formation is subject to
vowel reduction the same way an unstressed short vowel is. One way of explaining the

pattern of (5.32) is to assume that it is stress which determines whether a vowel

undergoes reduction. One other possible analysis is that penultimate lengthening applies

before hiatus resolution, and reduction applies after penultimate lengthening, but before

hiatus resolution rules create new long vowels as shown in (5.33).

(5.33) Ordering penult length before V-fusion:
UR: /ki-ovel-fl-a/
Vowel Harmony: ki-ovel-él-a
Stress-Lengthening:  ku-ovel-éél-a
Vowel Reduction: ki-aval-ééi-a
Glide Formation: kw-4aval-éél-a

SF: kw-4avil-éél-a ‘to play with’

We see that the issue of stress and not length being the factor behind reduction depends
on stating reduction only in terms of surface length. If reduction is stated in terms of a
derivational model, which allows one to distinguish different sources of vowel length,

one can state the conditions for reduction in terms of vowel length as well as stress.




5.5.2 Correlation between Vowel Fusion and Vowel Reduction
Similarly, vowel reduction also affects fused long vowels. However, reduction does

not apply to a sequence of an initial low vowel plus high vowels as shown in (5.34).

(5.34) Reduction of fused long mid vowels:
fa+e/: va-nde€kadna ~ va-ndadkadna /vandd-ek-dna/ ‘they will laugh each other’
va-ndeépeéla  ~ va-ndadpeéla  /vandi-ep-ll-a/  ‘they will harvest for’

/a+o/: va-ndoddadna  ~ va-ndaddadna /vanda-od-dna/ ‘they will follow each other’

va-ndodnadna ~ va-ndadnadna /vandé-on-dna/ ‘they will see each other’
/a+i/: va-ndeémadna ~ *va-ndadmadna /vandd-im-dn-a/ ‘they will deny each other’
va-ndeétitka  ~ *va-ndadtitka  /vanda-itika/ ‘they will respond’

/a+u/: va-ndobkadnga ~ *va-ndadkadnga /vandi-ukdnga/ ‘they will wash’

va-ndodkuila ~ *va-ndadkuidla /vandi-ukuila/ ‘they will dig’

We see that long vowels derived from coalescence of an initial low vowel plus mid
vowels reduce, but the fusion of an initial low plus high vowels derive a surface long
vowel which does not reduce. The lack of reduction of mid vowels derived from /a+i/ and
/a+u/ sequences relates to the restriction that high vowels do not reduce. Recall that the
surface fused vowel has properties of both underlying vowels. Failure of vowel reduction
here is not because of vowel length, but because of rule ordering, specifically reduction

precedes fusion, and thus [ee] derived by fusion cannot reduce.
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5.6 Phonetics

In this section I focus on three major issues. First, I examine duration as a correlate of
stress in Shimakonde. Second, I deal with neutralizing reduction involving /e, o, a/ and
finally I address the issue of duration-dependent phonetic reduction. The question to be
addressed next is why vowels get reduced. 1 will show that in Shimakonde, vowel
reduction can partially be explained following Lindblom (1990). According to Lindblom
(1990) phonetic vowel reduction is governed by duration. However, it will be
demonstrated that reduction of long vowels poses a problem for a duration-dependent
undershoot approach, which states that the reason why unstressed vowels reduce is that

there is not enough time to actually implement the full vowel gesture, Lindblom posits:

“The results of Nelson et al are compatible with the so
called duration-dependent undershoot model proposed
to explain vowel reduction (Lindblom, 1963): As vowel
duration in a CVC syllable becomes shorter and shorter,
the extent of the movement towards the vowel target is
reduced: Hence both articulatory and acoustic
undershoot (p. 414)".

Lindblom’s analysis presumably makes the correct prediction for phonetic reduction
also found in Shimakonde involving unstressed short vowels, but not phonological

reduction, since duration-dependent reduction cannot explain reduction of long

vowels as we find in this language. Moreover, a duration-dependent account makes

wrong predictions about the output of vowel reduction. Consider the following

" examples in (5.35).




(5.35) tikadnga ‘thresh repeatedly!’

tekadnga ~ takafdnga ‘fetch water repeatedly!
lipadnga ‘pay repeatedly!’
lépaénga ~ lapadnga ‘be long repeatedly?’

The duration-dependent reduction model predicts that the underlying unstressed high
vowel /i/ and mid vowel /e/ in (5.35) would end up being indistinguishable, because there
was not enough time to actually fully articulate the unstressed high front vowel /i/, so /e/
should become [i], not [a].

Reduction of mid vowels in Shimakonde leads to significant loss of vowel contrasts,
since there is a three-way neutralization that converts underlying /a, e, of to become [a]. If
on the other hand the vowels /i, e/ were to reduce to [i] and /u, o/ were to reduce to [u], as
happens in Chamorro, there would be less neutralization. So, the duration-dependent
vowel reduction mode].does not predict exactly whether there is lowering versus raising

of the reduced vowel.
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5.6.1 Duration as Correlate of Stress
The first question to be addressed phonetically is what is the phonetic correlate of

stress in Shimakonde, and what evidence is there for postulating that the penultimate

syllable gets stress in the language. There are two consequences of stress in Shimakonde.

First, stressed long vowels have greater duration than unstressed long ones. Second,
stress has an effect on reduction. Thus, duration and the potential for vowel reduction are
the most clear phonetic correlates of stress in Shimakonde.

First, I examine the correlation between stress and vowel duration, and then discuss
the correlation between stress and vowel quality. Measurements show that there is a
difference in vowel duration associated with stress: stressed long vowels are longer than
unstressed long ones. To test the phonetic correlate of stress, 1 constructed a list of words
containing the long vowels [aa, ee, 00] in the penult and pre-penult positions as in
CaCVVCVVCa. The corpus also included the short vowels [a, €, o] in the pre-penult
position as in CaCVCVVCa. The vowels were distributed in 3 categories, namely, pre-
penult long, pre-penult short and penult long, and grouped into 13 classes as seen in
(5.36). There are 25 tokens for each vowel within the class, so there are 325 total tokens.
Then, the duration of each vowel was determined. In addition, F, and F, values for all

vowels were measured.




| (5.36) Vowel categories:

Category

Classes

a. Prepenult long V:

pre-penult unstressed unreduced long [aa):
pre-penult unstressed unreduced long [ee]:
pre-penult unstressed unreduced long {oo]:
pre-penult unstressed reduced long {ee]:

pre-penult unstressed reduced long [0o0]:

b. Prepenult short V:

c. Penult long V:

pre-penult unstressed unreduced short [a):
pre-penult unstressed unreduced short [e]:
pre-penuit unstressed unreduced short {o]:
pre-penult unstressed reduced short {e}:

pre-penult unstressed reduced short [o]:

penult stressed unreduced long [aa]:
penult stressed unreduced fong [ee]:

penult stressed unreduced long [00]:
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fa+a/

fa+e/

fa+of

fa+e/

fa+o/

le/

fof

fe/

fo/

fe/

fol

— [aa):
— [ee]:
— [o0]:
— [ee] ~ [aa]:

— [00] ~ [aa]

- [a]
— [e]
= [o]
— [e] ~ [a]

— [o] ~ [a]

— [aa]
— [ee]

— [00]



Comparison of duration between stressed long vowels and unstressed long vowels as in

(5.37), shows that stressed long vowels are longer than unstressed long vowels.
(5.37) Stressed long vs. unstressed long vowel:
vi-ndaakaita ‘they take a bit’
va-ndadkaita ‘they will take a bit’
va-ndadlaéla ‘they will be beautiful’

vi-nddamaita ‘they filter’

The table 5.1 shows the values of three categories of vowels. As seen, the penultimate
stressed long vowel is longer than the pre-penult unstressed long vowel, and long vowels

are much longer than short ones.

Phonetic variables: DURATION/msc

(a] [e] [o]
[+stress; +long] 382 329 345
(- stress; +longj 303 302 306
[- stress; - long] 125 129 120

Table 5.1: Influence of stress on duration for the surface [a]

Since all stressed vowels are long and there is no short stressed vowel in the language,
length and stress cannot be examined separately. The analysis of variance (ANOVA)
shows that the factors that end up being significant in terms of determining duration of
long vowels are stress and the surface vowe! quality. The table 5.2 shows the significance

of duration as a function of stress and surface vowel quality for the long vowels /a, ¢, o/.




Variables: P-value: [F(y, y2) = F-ratio, ]
a. Stress [F(1,328) = 208, P < 0.001 ]
c. Surface vowel quality [F(2,328) = 29.89, P < 0.001 ]

Table 5.2: Factors that determine duration of long vowels /a, e, o/

The difference in duration between stressed long vowels and unstressed long vowels has
a P-value which is less than .01. The duration of the vowel is being strongly influenced
by stress. The nature of the data does not allow one to test whether, pitch and amplitude

are also phonetic correlates of stress in the language. The influence of stress on duration
of the surface long vowels [e, 0, a] shows that the mid vowels [e, o] exhibit less effect of

stress on duration than the low vowel as seen in the table 5.3.

Variables Vowel P-values
Surface [ + long] [a] [F(1,254) = 189, P < 0.001]
Surface [ + long] [e] {F(1,35) = 329, P > 005 ]
Surface [ + long] [0] [F(1,37) = 1133, P <005 ]

Table 5.3: The influence of stress on duration of the surface long vowels [a, e, o]

We see that the duration of the surface long vowel [a] may be strongly influenced by
stress compared to the vowel [e] and [0]). The influence of duration on vowel [e] is
greater that the influence of stress on duration of the surface vowel [o] which is
statistically significant at a level of .05. The following graphs show that the surface long

(a) has greater influence from stress on duration than surface long [e] or surface long {o].
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Duration of [a]

Duration

Figure 5.1: The influence of stress on duration for the surface long [a]

Duration of [e]

Duration

Figure 5.2: The influence of stress on duration for the surface long [e]




Duration of [0]

600 T T

400 n

Duration

200 i

Figure 5.3: The influence of stress on duration for the surface long {o]

The conclusion is that stressed long vowels have greater duration than unstressed long

vowels.

5.6.2 Neutralizing Reduction

One question addressed ;n this section is whether vowel reduction truly neutralizes
the distinction /fe/, /o/ and /a/. Recall that in Shimakonde, given underlying minimal
triples as in (5.38), they may optionally be pronounced in the same way as shown in the

second column from left to right.
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(5.38) Three-way minimal pairs:

/va-ndi-lamb-dn-a/ {vandaldmbaana] . ‘they will lick each other’
/va-ndé-lemb-4n-a/ [vandalimbaina] ~ [vandalémbasna) ‘they will draw each other’
fva-ndé-lomb-dn-a [vandaldmbaina] ~ [vandalémbadna] ‘they will marry each other’
/va-ndi-pal-dng-a/ [vandapalainga] ‘they will scratch repeatedly’
/va-nda-pél-dng-a/ [vandapdladnga] ~ [vandapélainga] ‘they will die repeatedly’

/va-nda-pol-dng-a/ [vandapélasnga] ~ [vandapdladnga]  ‘they will be cool repeatedly’

To test whether the surface [a] derived from reduction of mid vowels is identical to
the underlying low vowel /a/, 1 constructed an appropriate list of words, preferably
minimal pairs distributed in 3 groups. Each group contains a total of 25 words. Thus,
there are 75 words for each underlying vowel /a, e, o/ giving a total of 225 tokens,

distributed in three groups shown in (5.39).

(5.39) Groups of the underlying /a, €, of:
a. stressed long
b. unstressed long

unstressed short

In addition, the vowels /e/ and o/ were distributed into five groups given in (5.40) and,

there are 25 tokens for each vowel within the group, giving a total of 125 tokens.
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(5.40) Groups for the underlying /e, o/

a. stressed unreduced long
b. unstressed unreduced long
c. unstressed reduced long
d. unstressed unreduced short
e. unstressed reduced short

The corpus includes CVCV as well as V-initial verb stems with all three underlying
vowels /e, o, a/. Then, Fl and F2 values of all three underlying and reduced vowels were
measured. In addition, the duration of each vowel was determined. In this section I shall
show that reduction of mid vowels /e, o/ to [a] is a neutralizing reduction in Shimakonde,

since /a, €, of are optionally pronounced [a].

5.6.2.1 Previous Works on Vowel Reduction

Several auditory-based phonetic studies (Port and Crawford 1989, Port and O’Dell
1985} have claimed that a phonological rule of neutralization like the German Devoicing
Rule does not yield complete neutralization, since careful measurements reveal that
neutralization is “incomplete”. The basic idea behind the incomplete neutralization effect

is stated in Port and Crawford (1989: 3):
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“Evidence has been mounting that many textbook examples

of phonological rules do not work as described in the

linguistics literature. In many situations where auditory-

based phonetics has supported a phonological rule of

neutralization, careful acoustic measurements reveal that

the neutralization is incomplete”.
I will not argue whether there is or is not neutralization in German. The data from
Shimakonde will show that careful acoustic and perceptual measurements reveal that

neutralization of both long and short vowels is complete, since both long and short mid

vowels neutralize totally to [a].

5.6.2.2 Acoustics

To test whether the surface low vowel derived from reduction of mid vowels is
phonetically distinguishable from the underlying unreduced low vowel, I computed the
mean formant values for the unstressed vowels which reduce to a low vowel, and
computed the formant values of a vowel which is underlyingly low. There are 125 tokens
of the underlying low vowel /a/, 125 tokens of the vowel /e/ which reduces to [a] and 115

tokens of the vowel /o/ which reduces to [a]. Three different techniques were used to

determine formant values. One technique is the visual/manual, which consists in

determining the midpoint of a given vowel and, also consists in visually (or manually)
determining the middle of the formant. The second technique is linear predictive coding
(LPC) analysis, which determines broad spectral peaks of a vowel. The third technique is

an automated Fast Fourier transform (FFT) peak-reader.
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At the beginning, the use of these three techniques was motivated by curiosity to see
whether by using different techniques the results for formant values would still be the
same. It turned out that the results for F; and F; depend somewhat on a specific
technique, and different techniques might yield small numeric differences, and that
caution should be used in accepting small numeric differences. Bearing these practical
concerns in mind, I decided to use the average formant values derived from the above
three techniques.

Consider the formant values for {a, e, o] as well as the average F; and F; in the

following table, extracted from the above three techniques.

Technique  Visual LPC FFT AvgF, Visual LPC FFT AvgF,
Vowels F F2

[a] 881 851 871 867 1590 1526 1497 1538
[e] 773 730 746 749 1764 1666 1680 1703
[o] 789 753 790 777 1424 1368 1349 1380

Table 5.4: Average formant values of the vowels [a, e, o]

The next table shows the mean formant values of the surface vowel [a] derived from
unstressed underlying /a/ unstressed underlying /e/ which reduces to [a} and unstressed

underlying /o/ which reduces to [a].
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Source of the surface [a] AvgF; AvgF,

Underlying  V-Fusion
lata/— [aa] —

late/ — [ee]

Table 5.5: Mean of the surface [a] derived from unstressed /a, e, o/

The analysis developed in this study predicts that neutralizing vowel reduction should
remove the information whether the surface low vowel comes from the underlying /a/, or
from /e/ or /o/.

The formant values of the surface long [aa] coming from [ee] and coming from [00]
are very close to the formant values of the unstressed long [aa]. Similarly, the formant
values of the surface short low vowel derived from the underlying short vowels /e, of are

also very close to the formant values of the underlying short low vowel /a/.




Considering the influence of underlying vowel quality in a one-factor ANOVA, the

effect of the underlying vowel quality on F; for all surface unstressed long [aa] and all

surface unstressed short [a] is not even statistically significant at a level of .05 as shown

in the following table 5.6.

Variables P-values
Surface unstressed long {a): [F(2,21) =0.429 P> 0.05]
Surface unstressed short [a]: [F(2,45) =0.236 P >0.05]

Table 5.6: The influence of the underlying vowel quality on AvgF; for [a]

The influence of the underlying vowel quality on F; for the surface low vowel is not even

statistically significant at a level of .05 as shown in the table 5.7.

Variables P-values
Surface unstressed long [al [F(2,21) = 0.480 P > 0.05]
Surface unstressed short [a] [F(2,45) = 0248 P > 0.05]

Table 5.7: The influence of the underling vowel quality on AvgF2 for the surface [a]

The data in the tables 5.4 — 5.7 establish that reduction of /e/ and /of to [a] is a

neutralizing in Shimakonde, because the surface {a) derived from reduction of /e, o/ is

indistinguishable from underlying unreduced low vowel.
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5.6.2.3 Perception

To test whether native speakers can hear the difference between the surface (a]
derived from the underlying vowels /e, o/, and the surface [a} from the underlying /a/, a
perceptual test was conducted. I constructed a list with gloss in Portuguese containing

three-way minimal pairs with the vowels /a, e, o/ such as in (5.41).

(5.41) Minimal triple pairs:
vanda-lambaéna /vanda-lamb-4n-a/  ‘they will lick each other’
vanda-lambaéna {vandi-lemb-in-a/  ‘they will draw each other’

vanda-lambaiéna /vanda-lomb-4n-a/  ‘they marry each other’

The corpus included 24 verb stems for each vowel and eight minimal triples. Two

speakers of Shimakonde read the randomized list of 24 stems three times resulting in a

total of 72 tokens. Two tokens from one speaker were not considered, which makes up a
total of 142 valid tokens. The entire list of 142 tokens was recorded separately by each
speaker in the laboratory of the Department of Linguistics. The entire list of 142 tokens
was played back twice in random order and listened to by each speaker. Each speaker had
the task of determining which of 3 meanings the word had, which correlates with
underlying vowel quality. Then the answers from two speakers were computed and
compared to the actual intended meaning of the words with the Portuguese gloss, which

served as the guide to the speaker, and the results are given in the table 5.8.




a. Basic statistical analysis Actual number %
Total of responses: 568 100%
Incorrect responses: 387 68.13%
Correct responses: 181 31.86%
Expected correct answers guessing at random: 33.3%

b. Correlation between the underlying vowel vs. perceived vowel:

0 = no correlation

1 = perfect positive correlation
-1 = perfect negative correlation
Actual correlation = - 0.040942967

Table 5.8: Results of perceptual test

As seen, native speakers cannot guess the correct underlying vowel from which the

surface low vowel comes from.

Moreover, an ANOVA analysis shows no influence between who spoke the particular
utterance, the listener who is guessing at the word or the underlying vowel. The effect of

these variables was not significant at even the .05 level, and including the various

interactions accounted for less than 2% of the data.
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The conclusion is that native speakers cannot guess the underlying vowel from
which the surface [a] comes from because neutralizing reduction removes the

information whether the surface [a] comes from the underlying /a/ or /e/ or /o/.

5.6.3 Duration-dependent Phonetic Reduction

In this section I shall show that the vowel quality of short {a] is different for stressed
vs. unstressed long [aa]. Thus, there is some phonetic reduction of the vowel /a/ that
depends on duration. In order to test objectively whether this claim is true, an acoustic
analysis was performed to verify the phonetic identity of the low vowel. Another goal for
doing phonetic experimentation is determining whether there are any phonetic correlates
of stress. Stress might have simply been an abstract phonological diacritic with no
acoustic consequences, serving only to mark vowels as being reducible or unreducible.
Acoustic measurements are thus provided here to show that apart from influencing vowel
reduction, there is also a low level non-neutralizing reduction of the low vowel [a] in
short syllables, which supports the prediction that duration determines the phonetic
reduction of short vowels.

The next table provides the mean of the F, value for the surface stressed and

unstressed long and short [a). What we see is that there is a difference in the value of the

F, as a function of stress, but there is little difference in the F; value.




Vowel category AvgF, AvgF,
Surface long [a] [+stress) 931 1530
Surface long [a] [-stress] 904 1496
Surface short [a] [-stress] 758 1575

Table 5.9: Means of the surface vowel [a]

Furthermore, there is a difference in F, value between unstressed long and short [a]. A
secondary question is why there is a difference in F; between long and short vowels. The
analysis developed here predicts that neutralization should remove the differences of the
surface low vowel regardless its underlying source. However, the surface long low vowel
and the surface short low vowel do not have the same F; value. The F, mean of the
surface long [a] is higher that the F; mean of the surface short [a]. An ANOVA analysis
shows that the influence of stress on the F, value of the surface low vowel is statistically

significant as seen in the table 5.10.

[F(1,254) = 21.335, P <0.001]

Table 5.10: The influence of stress on the AvgF1 for the surface long {a]

The question still is why the surface unstressed long low vowel differs from the surface
unstressed short low vowel, provided that neutralizing reduction would give the same

phonetic vowel identity.
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To explain the difference in F, between the surface unstressed long [a] and the
surface unstressed short [a], I will follow the solution proposed by Nord (1986) in

acoustic studies of vowel reduction in Swedish. According to Nord (1986: 34):

“Unstressed vowels coarticulate strongly with context: In

non-final syllable position with surrounding phonemes and

in final syllable position with a neutral position

corresponding to a centralized (schwa) vowel. These

tendencies were seen in varying degrees, probably

depending on the relative locations of vowel targets”.
The conclusion is that in Shimakonde, apart from phonological reduction, mid vowels in
unstressed positions are displaced towards a more central low position as reflected by the
lower F; value of unstressed [a]. Thus, there is a sub-phonemic neutralization affecting
short vowels in unstressed syllables.

Although native speakers cannot hear the difference between the surface short low
vowel and the surface long low vowel, there is a very clear phonetic reduction which
lowers the F, value. Thus, the surface short low vowel has lower F; than the surface long
low vowel, because in case the surface short low vowel, the movement towards the target

vowel is reduced.

The figures 5.4 and 5.5 show that the F; of the low vowel decreases from the syllable

preceding immediately the stressed syllable. The only explanation for this is that there is

a general phonetic reduction affecting a sequence of unstressed vowels.




The difference on F; between the stressed and non-stressed vowels follows from the fact

that non-stressed vowels have lower tongue position, while the stressed vowels have

rising tongue position.

ey gyt
il *ffjfs;’;;ilnff-:m':

O

Figure 5.4: Spectogram for the vowel /a/ in CaCaCaCaCaaCa syllable structure

vandaldvalaiva
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Figure 5.5: The spectogram for the vowel /a/ in CaCaCaCaaCa syllable structure

vandapakaata

The data just considered argue that it is duration /length that determines phonetic
reduction of the vowel. We have seen that long unstressed vowels are slightly shorter
than long stressed vowels. Thus, there is a correlation between reduction and vowel
length.

The conclusion is that in Shimakonde, irrespective of vowel length, mid vowels /e, o/
may optionally reduce to [a], except that there is no reduction in the penultimate stressed
syllable. Duration and the potential for reduction are the clear phonetic correlates of
stress in this language. There are two types of reduction: the neutralizing reduction which
removes the distinction between /a, e, o/ and sub-phonemic reduction which affects the F;
value of the short vowel [a], and native speakers of Shimakonde actually do not perceive

the phonetic reduction.




CHAPTER 6

VERBAL TONOLOGY

6.0 Introduction

The interaction between the complex morphology of the verb and tonal rules, namely
primary tone assignment rules and spreading processes, makes the description of the
general tone properties in the verb stem be particularly difficult. The goal of this chapter
is to describe the tense-determined tones in verb stems and provide an answer to three
major questions that pertain to verbal tone in Shimakonde. First, there is the question of
how many and which types of spreading processes apply within the verb stem. Second,
are various prefixes that combine with the verb stem underlyingly H toned or L toned?
Third, which tenses pattern together tonally and which ones do not? It will be shown that
the tone of the subject prefixes (SP’s) and object prefixes (OP’s) is determined by the
tense of the verb, not by the prefixes themselves. In contrast, tense prefixes (TP’s) can be
grouped into two classes in terms of tone pattern. There is one class of TP’s with an

underlying H tone and another category of TP’s which have an underlying L tone.
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This chapter is organized as follows. Section 6.1 examines the general tonal-

properties of Shimakonde, and then I turn to certain tone complications in terms of how

the general tone principles apply. Section 6.2 examines the underlying tone of prefixes.
Section 6.3 discusses the patterns of penult tone. Section 6.4 and 6.5 take a close look at
the effects of the stem-final glides and the length of the stem on penult tone. Section 6.6

and 6.7 deal with special cases.

6.1 Genera} Tone Principles

On the surface, Shimakonde has H and L tones. Rising, falling, rise-fall and fall-rise
contours occur in the language, but only on long vowels. Like in all other Bantu
languages of zone P, Shimakonde lacks lexical tone contrasts in the verb stem. Instead,
stern tone is determined by four major factors. First, the actual tone of a verb is the result
of underlying tone of the prefixes. Second, there are tones assigned to the penult by
tense-sensitive rules which may be specific to particular tenses or a variety of tenses.
Third, there are rules that assign tone to prefixes as a function of tense and finally, the
tone of a verb results from rules of tone spreading and shifting. Each tense has a
characteristic tonal effect on the penult, giving rise LH as in vandi-tdleéka ‘they cooked’,
rise-fall LHL as in vaka-taleéka ‘if they cook’ and L as in ava-taleeka ‘they will not

cook’.




Furthermore, falling HL, level H and fall-rise HLH are also found in the penult, but these
tones are not assigned by a specific tone rule which targets the penult. Instead, fall-rise
only appears when V-V sequences with H-LH get fused and there is mora reduction as in
vandoéka from /vandd-wikal * they will go’, Falling tone derives from spreading of the
stem-initial H to the next mora as in vd-ldala ‘sleeping’. Finally, level H's are due to
obligatory UUS discussed in section 6.1 4.

Shimakonde has certain rules which specifically affect prefixal tones: these rules are
Doubling, Unconditioned Unbounded Spreading (UUS), Prefix-to-Stem H Shift and
delinking rules. In almost all Bantu languages of zone P, a target vowel for primary H can
be any vowel of the stem, including V1, V2, V3 and the final vowel of the stem (Odden,
1989). Unlike in other Bantu languages, the tense-determined tone contrast in
Shimakonde is not in the location of the primary H tone, since generally H appears in the
penult position. What makes Shimakonde be tonally different in terms of tense-
determined tone is the occurrence of the contours, which allow a four-way phonological
tone contrast in verbs, as a way of marking tense-aspect mostly realized on the penult

syllable as seen in (6.1) except for (6.1e).
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(6.1) Five-way tone contrasts:

a. Level L: ava-guguvalaniila ‘they will not kneel for each other.’
b. Level H: vanku-guguvalaniila ‘they are kneeling for each other’
c. Penult LH Rising: guguvalaniila ‘kneel for each other’

d. Penult LHL rise-fall:  vaka-guguvalaniila  ‘if they kneel for each other’

¢. Initial H: vi-ghgavélaniila ‘kneeling for each other’

The tone contrast in (6.1) involves three basic tones which specifically target the penult.
There is a level L in (6.1a), because this tense fails totally to assign H to the stem. There
is a level H in (6.1b), rising in (6.1c), and rise-fall in (6.1d). The pattern of (6.1¢)
involves one restricted tone which includes an initial H, which may be subject to
rightward tone spreading giving a surface L tone in the penult. In Shimakonde, verb
stems do not assign falling tone to the penult, but nouns do.

The following examples in (6.2) show that the contour tone which specifically targets

the penult can be preceded by a stem initial H which is subject to spreading.

(6.2) Stem initial H and penult tone:

a. vandi-gighvaldniila  ~ véndi-guguvalaniila ‘they had kneeled for each other’

3

b. vasind4-giglivalaniila ~ visinda-guguvalaniila ‘they were kneeling for each other

c. vanda-gdgivalanifla  ~ vanda-glgivalaniila ‘they will kneel for each other’

d. ava-glgivaldnidifle = ~ ava-glgdvalanidiile ‘they did not kneel for each other’




We see that there are two options in (6.2) in terms of tone distribution. One option shows
that all vowels preceding the penult tone have H and the second option shows that the
vowel immediately before the penult contour tone is L toned. Later it will be shown that
the surface forms in (6.2) derive from spreading H assigned to the left edge of the stem to
the right. Thus, the tone of.the recent past negative ava-giigivdldnidiile ‘they did not
kneel for each other’ in (6.2d) derives from /ava-giguvalanidile/, where the stem-initial
H has undergone spreading. The underlying H assigned to the penult surfaces as rising or
rising-fall due to interaction of various rules which specifically target the penult. The tone
rules which target the penult and their surface effects on the segmental and prosodic
levels are discussed in section 6.4,

One general process recurrent in Bantu tonology is spreading. This process says that
an underlying H tone associated with a vowel will also associate with the following
vowels. There are two basic patterns of tone spreading in Shimakonde, specifically
Doubling and Unconditioned Unbounded Spreading (UUS). Doubling simply spreads any
H from its initially associated mora to the immediately following mora giving a sequence
of two H tones. Because of Doubling a singly-linked H tone is restricted to certain
conditions to be discussed in the subsequent sections. There is evidence that in
Shimakonde Doubling applies to the mora and not to the syllable, as we will see in

section 6.1.2.
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Another pattern of tone spreading is Unconditioned Unbounded Spreading which says
that a H tone initially associated with a given mora undergoes rightward spreading as far
as possible, but spreading does not apply to the penult and the final syllables which are

excluded from any tone spreading rules.

Furthermore, Shimakonde has a rule of tone shift, which moves tone from a prefix to

the vowel at the beginning of the rnorpho]ogicﬁl stem. There are differences in tone
behavior with respect to shift. There is a general pattern of tone shift which shows that if
there is H on the TP that H appears on the root-initial vowel as in vandi-pimadna from
vandi-pimadna ‘they measured each other’. The second pattern shows that if there is H
on the TP before an OP, tone shift applies only from the TP to the OP, as in vandi-ti-
pimiila from vandi-tu-pimiila ‘they measured for us’, but there is no tone shift from the
OP to the verbal root. So, *vandi-tu-pimiila is not a possible outcome in the language.
Finally, if there is H on the SP before an OP, that H is subject to shift from the SP to the
root-initial following the general pattern as in ava-tu-pimiile derived from avd-tu-pimiile
‘they did not measure us’. Thus, the actual outcome of tone shift is conditioned by
whether the underlying H tone is located on the vowel of the SP or on the TP and whether
there is an OP in the macrostem.

Although it is predictable that a verb sfem will place H in the penult, it is impossible
to predict whether the penult H will surface as rising, rise-fall or level H tone just

appealing to phonetic criteria.




Vowels in the language have a surface tone contrast between H and L, and L tone may

enter at an earlier stage of Shimakonde phonology, even if it is not underlyingly present.

6.1.1 Shimakonde Verbal Tonology

In Bantu tonology there is a general phenomenon referred to as H tone mobility.
Given a H tone initially associated with a mora, that H will often be realized not just on
that mora, but on one or more other moras to its right. Shimakonde has two types of
spreading which apply word-internally and to the output of phrasal H insertion rules. This
chapter focuses on tone spreading word-internally,

There are three major factors that affect surface tone distribution in Shimakonde
verbs, namely, the length of the stem, whether the stem ends in a vowel and the location
of the H at the left edge. Tone spreading is also sensitive to whether an object prefix is
included within the macro-stem. The discussion of each or these factors is presented in
the next sections, but I will include data of different types of stems in order to anticipate
the vast majority of problems of tone complication covered in later sections of this

chapter.

206



6.1.2 Tone Doubling

When there is a H tone at the beginning of the stem, that H always undergoes
obligatory Doubling. Obligatory Doubling simply says that a H tone associated with a
given mora will also obligatorily be associated with the immediately following vowel,

giving a sequence of two surface H tones as formalized in (6.3).

{(6.3) Tone Doubling:

H

ls
n,
"
kY

TR TAT!

The rule in (6.3) shows that in Shimakonde, a single H linking within the verb stem is
avoided.

There are three conditioning factors which must be satisfied for Doubling to apply in
the language. First, obligatory Doubling requires that there should be a H tone associated
with a given vowel at the left edge of the stem. Second, Doubling does not spread H to
the penult and finally, the process does not spread H from an OP.

In Shimakonde Doubling applies to the mora, not the syllable, and I will return to this

issue in the next section. The following examples in (6.4) show the stem-initial H which

undergoes Doubling. In Shimakonde, Doubling does not apply to the penult.




(6.4) Doubling:
Stems without an OP
a. Recent past positive (cf. B.1b):
vandi-gligivaadya ‘they caused to kneel’
vandi-tildkeedya ‘they caused to cook’
b. Subjunctive negative (cf. B.1dd):
avana-gugivaale ‘let them not kneel’
avana-timbiliike ‘let them not persuade’
Stems after an OP:
d. Recent past positive (cf. B.1b)
vandi-td-guguvaadya ‘they caused us to kneel’
vandi-td-talakeedya ‘they caused us to cook’
e. Subjunctive negative (cf. B.1dd):
avana-td-guguvaliile ‘let them not kneel on us’

avana-ti-tumbiliike ‘let them not persuade us’

The data in (6.4a) and (6.4b) have H on the stem-initial vowel and that H undergoes
Doubling. The examples of (6.4¢) and (6.4d) show that in case there is H on the OP, that
H does not undergo Doubling from the OP to the stem vowel. Doubling is seen in the
examples in (6.5), where the stem-initial H is followed by another H assigned to the

penult.
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(6.5) Doubling:

vandi-pimaniila ‘they measured for each other’

vandi-talakeéla ‘they cooked for’
vandi-giguvaala ‘they kneeled’

vanda-pimaéniila ‘they will measure for each other’
vanda-talakeéla ‘they will cook for’

vanda-glguvaala ‘they will kneel’

We see that the stem-initial H undergoes Doubling giving two H’s on the surface. In
section 6.1.3 I shall show that the H which appears on the stem-initial vowel or on the OP
derives from an independent rule which moves H from the preceding prefix to the next
syllable.

If an OP is included within the macro-stem there is H on the OP as in vandi-ti-
guguvalifla derived from va-ndi-tu-guguvalila ‘they kneeled on us’ and there is no
Doubling from the OP to the stem vowel, so *vandi-ti-giguvaliila is not a possible
outcome. Blocking of Doubling from the OP to the stem vowel is seen in the following

examples in (6.6).




— .

@

(6.6) Blocking of Doubling by H-toned OP:

va-ndi-ti-pimiila ‘they measured for us’
vandi-ti-talakeéla ‘they cooked for us’
vandi-td-guguvaliila ‘they kneeled on us’
vanda-t-pimiila ‘they will measure for us’
vanda-td-talakeéla ‘they will cook for us’
vanda-ti-guguvalifla ‘they will kneel on us’

The rule which blocks Doubling from the OP to the stem-initial vowel is given in (6.7).

(6.7) *H OP-to-Stem H blocking

o,
..

"
[+OP] {Stem

The rule in (6.7) says that Doubling fro-m the OP to the stem vowel is prohibited. We
shall see that there are only two tenses in the language, namely the remote past positive
(cf. 8.1d) and the participial positive (8.1aa), where Doubling seems to apply from the OP
to the root-vowel.

Finally, CVCVCYV stems ending in a glide show that it is a generalization that in
Shimakonde Doubling does not apply to the penult as shown in (6.8), where H is lacking

in the penult.
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(6.8) Doubling and avoid penult condition:
vandi-pimiidya ‘they caused to measure’
vandi-véleckwa ‘they are born’
vandi-li-piiya ‘they hided themselves’
vanda-pimiidya ‘they will cause to measure’
vanda-véleekwa ‘they will be born’

vanda-li-piiya ‘they hide themselves’

The examples in (6.8) show that there is no H in the penult, and Doubling still fails to

apply, because this process never spreads H to the penult. These data crucially show that
the penult is the blocking property of tone Doubling in Shimakonde. Examples with a
penult H like vandi-pimiila ‘they measured for’ also illustrate non-spread to the penult,
but the penult H avoidance in this case can also be explained by appealing to the fact that
the target syllable has a H tone. The data in (6.8) show that appeal to an existing penult H

is insufficient. Compare the data in (6.8) with those in (6.9).

(6.9) Doubling and avoid penult:
vandi-gagivaadya ‘they caused to kneel’
vandi-taldkeedya ‘they caused to cook’
vanda-gligivaadya ‘they will cause to kneel’

vanda-tildkeedya ‘they will case to cook




The examples in (6.9) show that spreading applies regularly from the stem-initial vowel
to the next vowel in CVCVCVCYV stems ending in a glide, since the glide does not
inherently block Doubling.

Another major tone characteristic seen in (6.8) - (6.9) is that in Shimakonde the
penult H systematically fails to appear in stems ending in a glide. The interaction
between stem-final glides and penult tone is discussed in section 5.

The following examples in (6.10) show that Doubling does not apply to the penult

even if this process spreads H from the prefix to another prefix.

(6.10) Doubling and avoid penult condition:

vindaa-lya  ‘they eat’ cf. vanda-lyeéla ‘they eat for’

vindaa-pa ‘they give’ cf. vinda-liima ‘they cultivate’
vandii-lya ‘they had eaten’ cf. véandi-lyeéla ‘they had eaten for’
véndii-fia ‘they had defecated’ cf. vandi-fieéla ‘they had defecated for’

There are two conclusions that can be drawn about the data in (6.10). One is that the TP’s
are underlying L and they get H by Doubling as in the second column. The data in the left
hand column simply show that Doubling fails to apply if the L toned prefix is in the
penult. Another observation is that the TP's in (6.10) have L because the tense-sensitive
rule which specifically assigns H to the penult fails to apply. The important fact for this

section is that H fails to target the penult vowel even when the target is in a prefix.
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In the subsequent pages I provide more data showing that Doubling applies in many
tenses in the language following the same general principle. Just like in the previous
examples, Doubling from the OP to the stem-initial vowel is blocked, but Doubling from
stem vowel to stem vowel applies just in case the H shifts from the preceding tense-prefix
to the stem vowel.

In Shimakonde, Doubling does not apply to CV and CVCV stems. In the examples
that follow I will only consider longer verbs to show that Doubling applies in various
other tenses in the language. I will first examine verbs without an OP and later consider
cases where verbs have an OP.

Consider the following examples in (6.11).

(6.11) Doubling:
a. Recent past negative (cf. B.Ic):
ava-pimidiile ‘they did not measure for’

ava-tiumbiliike ‘they did not persuade’

ava-gluguivetle ‘they did not kneel’

*ava-glguveéle

*ava-pimidiile




b. Recent past positive {cf. B.1b):

vandi-timbiliika ‘they persuaded’
vandi-giguavalifla ‘they kneed for’
vandi-tindimbudyaanga ‘they troubled water’

*vandi-timbiliika

*vandi-guguvalifla

We see that Doubling spreads the stem-initial H to the immediately following syllable
giving a sequence of two H’s. The starred examples of (6.11) show that a singly linked H
is avoided, since Doubling is obligatory.

The derivations in (6.12) show Doubling from the stem-initial H.

(6.12.) Tone doubling: recent past:

Positive form Negative form;
H H
a. va- ndi- glL guvalif la a~va-gl.lt guveéle Input
H H
A N .
b. va-ndi-gu govaliila a-va-guguveéle  Doubling
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In Shimakonde, Doubling applies to a large number of tenses shown in (6.13), where any

H assigned to the left edge of the verb stem gets into the root vowels by obligatory

Doubling.

(6.13) Obligatory doubling:
a. Imperative negative (cf. B.1w):
avana-taleeke

amuna-tilakeele

b. Subjunctive negative (cf. B.1dd):

avana-ptimuule
avana-pumdaliile

c. Suggestive negative (cf. B.1ff):
vakana-piime

vikéana-gigavaale

‘(they) do not cook’

‘(you) do not cook for!’

‘let them not rest’

‘let them not rest for’

‘they should not measure’

‘they should not kneel’

The data in (6.13) reinforce the claim that Doubling does not spread H to the penult.

These examples also show that the penult blockage is independent of whether the stem

ends in glide, since this set of data simply include those tenses where the penult H is

lacking. Additional examples of Doubling can be seen in (6.14), where only a sequence

of two H's appears on the surface.




(6.14) Additional cases of Doubling:

a. Future positive (cf. B.1s):

vanda-gigivaala ‘they will kneel’
vanda-pimaniila ‘they will measure for each other’
vanda-tambiliika ‘they will persuade’

b. Present progressive positive (cf. B.1h):

vanku-glgivaadya ‘they are causing to kneel’
vanku-titikiidya ‘they are causing to pass’
vanku-kamiliiya ‘they are well holding’
vanku-kildmuuwa ‘they are making grow’

The next data in (6.15) show another case of Doubling involving an optional tone

alternation.

(6.15) Obligatory Doubling:
a. Imperfective progressive positive (cf. B.1k):
véashindi-tale€ka ~ vashinda-taleéka ‘they were cooking’
vashinda-gigavaila ~ vashindi-guguvaila ‘they were kneeling’
b. Suggestive positive (cf. B.lee):
vikéndi-tileéka ~ vékandi-taleéka ‘they should cook’

vékandi-gigiivadla ~ vakindi-guguvaila ‘they should kneel’

216



¢. Present habitual positive (cf. B.1f):
vandé-tile€ka ~ véandé-taleéka ‘they cook’

vinda-gigivadla ~ véindad-guguvaila ‘they kneel’

The examples in (6.15) show that there is an optional H on the first syliable, and when
the option of actually having the stem-initial H is selected, that H must double if possible,
since Doubling is subject to the avoid penult condition.

The following examples in (6.16) include CVCVCYV stems which are analogous to
the previous data in (6.15). These examples show that the pattern of spreading in (6.15)
derives from Doubling just like the data in (6.16), but this process is subject to the avoid

penult condition.

(6.16) Doubling and avoid penult condition:
vashindé-péaleeya ~ véshindi-paleeya ‘they were causing to pass through’

. vashindd-paléyaanga ~ vishindi-paleyaanga ‘they were causing to pass through’

vashindi-timiidya  ~ vishinda-tumiidya  ‘they were causing to send’

. vashind4-timidyaana ~ véshindi-tumidyaana ‘they were causing to send each other’
vandi-shiluusha ‘they sold’

. vandi-shilishaana ‘they sold each other’




What we see is that in CVCVCYV stems, when the option of having the initial H is
selected, it remains in the first vowel, because H avoidance in the penult prevents H from
spreading to the next vowel.

I now turn to the verbs which have an OP and show that OP’s have an effect on tone
Doubling. We have seen in (6.4) that Doubling does not apply from the OP to the root-
initial vowel. There are three major tonal consequences that relate to OP’s. First, macro-
stems with OP’s differ tonally from stems without OP’s. If there is H overtly expressed
on the OP, Doubling does not apply from the OP to the root-initial vowel as seen in the

following examples in (6.17).

(6.17) Blocking of Doubling in stems with H toned OP:

a. Present habitual (cf. B.1f):
vanda-ti-guguvaliila ‘they kneel on us’
vinda-td-tindimbudyaanga ‘they trouble us’

b. Present progressive (cf. B.1h):
vanku-ti-guguvadyaanga ‘they’re causing us to kneel’
vanku-ti-tindimbudyaanga ‘they’re troubling us’

c. Imperfective progressive pos;iti ve (cf. B.1k):
vashinda-ti-guguvaliila ‘they were kneeling on us’

vashinda-ti-tumbilikiila ‘they were persuading for us’
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d. Future positive (cf. B.1s):
vanda-ti-guguvaliila ‘they will kneel on us’
vanda-ti-tumbilikiila ‘they will persuade for us’
e. Imperative negative (cf. B.1w):
avana-ti-guguvaliile ‘(they) do not kneel on us!’
amuna-ti-tindimbudyaange ‘(you) do not trouble us’
f. Subjunctive negative (cf. B.1dd):

avana-ti-guguvaliile ‘let them not kneel on us’

1

avana-ti-tumbilikiile ‘let them not persuade for us

g. Suggestive positive (cf. B.lee):
vikand{-ti-guguvaliila ‘they should kneel on us’
vakéndi-td-tumbilikiila ‘they should persuade for us’
h. Suggestive negative (cf. B.1ff):
vakana-ti-guguvaliile ‘they should not kneel on us’

vikéna-ti-tumbilikiile ‘they should not persuade for us’

The examples of (6.17) reflect the application of the rule given in (6.7) repeated in (6.18)
below. This rule says that Doubling from the OP to the stem vowel is prohibited in

Shimakonde.




(6.18) OP-to-Stem blocking of Doubling:

*H
I"-“‘.Mﬂ“‘l."“--._"
I -

U
[+OP] [Stem OP-to-Stem H blocking

If the OP is L toned, because the initial H is at the beginning of the stem, Doubling

applies following the same general pattern as shown in the following examples in (6.19).

(6.19) Doubling in stems with L toned OP:

a. Recent past negative (cf. B.1c):

ava-tu-giguvalidiile ‘they did not kneel on us’
ava-tu-timbilikidiile ‘they did not persuade for us’
ava-tu-pimangidiile ‘they did not measure for us repeatedly’

b. Future negative (cf. B.1t):
a-va-tu-glguvaliila ‘they will not kneel on us’

a-va-tu-kélomoleela ‘they will not cough for us’

What we see is that Doubling applies in (6.19) even if the OP is present, because the H is

not on the OP syllable. These data show that the H spreads from the root-initial vowel to

the next vowel by Doubling as shown in the derivations in (6.20).
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(6.20) Doubling in stems with L toned OP:
H

a-va-tu- guguvalidiile

RS
-,
a- va- tu- gu g\ﬁ vali dif le Doubling

We see that the tone pattern of the negative form like a-va-gigivalidiile in (6.11) is

analogous to the tone of a-va-tu-giigiivalidifle in (6.20), where H gets into the verbal root
by Doubling. So these forms are underlyingly related in terms of having an underlying H
on the SP va-. In section 6.1.3 I provide an explanation for why the underlying H of the
SP does not show up on the vowel of the OP.

I conclude that Doubling actually applies to the verb stem, even if there is an object
prefix, provided that the OP is L toned. So, it not the presence of the OP that blocks
Doubling, but rather the fact that the H is located on the OP vowel. Any stem-initial H

undergoes Doubling, but H does not spread to the penult due to avoid penult condition.

6.1.2.1 Interaction between Doubling and Vowel Fusion
This section deals with the interaction between Doubling and vowel fusion. The goal
of this section is to show that in Shimakonde, Doubling targets the mora, not the syllable.

Furthermore, we shall see that Doubling should apply after fusion.




Finally, it will be shown that Doubling is blocked just in case there is fusion with VCV
stems. Consider the following examples in (6.21), where Doubling interacts with vowel

fusion.

(6.21) Doubling vs. vowel fusion:

véi-ké-eenga ~ via-keenga ‘that they are not cutting up’

vé-kéa-ckaana ~ vé-kéekaana ‘that they are not laughing each other’

vé-ka-ekaniila ~ vé-kéekaniila ‘that they are not laughing for each other’

vé-ndé-ekaina ~ va-ndéekaina ‘they laugh each other’

va-ka-iida ~ vé-keeda ‘that they are not coming’

va-ka-itiika ~ va-kéetiika ‘that they are not responding’

va-nda-ititka ~ vé-ndéetiika ‘they respond’

vi-kd-oona ~ vé-koona ‘that they are not seeing’ -
_vé-ké-omaana ~ vi-kéomaana ‘that they are not piercing each other’

vé-nd4-omafina ~ va-ndéomaina ‘they pierce each other’

va-kéd-uuka ~ vi-kooka ‘that they are not going’

vé-k4-uluuka ~ vé-kéoluuka ‘that they are not flying’

vé-ndé-ulukaniila ~ vi-ndGolukanifla  ‘they fly for each other’

The data in (6.21) reflect the interaction of tone and vocalic phonology. First, there is H
assigned to the SP va-. The prefixal H spreads by Doubling to the TP when there is no

fusion as seen in the left-hand column.
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The data in the second column of (6.21) show that when the H toned vowel of the TP
~ka- or —nda- fuses with the root-initial vowel, there are two possible outcomes in terms
of surface tone distribution.

One option is seen in VCV stems where there is a single H on the SP va- and there is
no Doubling. Doubling is blocked because fusion puts the target syllable in the penult.
Thus, /vd-ka-oonal becomes vd-koona ‘that they are not seeing’ as a result of vowel
fusion. Furthermore, VCVCYV stems also have H on the SP va- and another H on the first
mora of the prepenult long vowel when fusion applies. Because the target syllable is not
the penuit, Doubling applies. These data can be explained by assuming that fusion applies
before Doubling. The surface form like vd-kooka from /vd-ka-uuka/ ‘that they are not
going’ results from not applying Doubling from the SP to the penult, after fusion. The

surface form like vd-nddolukanitla from /vd-nda-ulukanitlal ‘they fly for each other’

shows that Doubling applies only to the first mora of the root-initial vowel after fusion

creates a single long vowel.

The interaction between Doubling and fusion can be seen in the derivations in (6.22).

(6.22) Interaction between Doubling and fusion:

H

va-nda-uluika Input

va-ndoolulka V-Fusion




H

v L ndoolutka Doubling

The representations in (6.22) show that in Shimakonde Doubling applies to the mora, and
not the syllable. If Doubling targeted the syllable, we would expect to have *vdndddluitka
instead of vdndéoluiika from /vdndd-uluiikal ‘they fly’, and that is not a possible outcome

in the language.

6.1.3 Prefixal H Shift

In this section I motivate the process referred to as Prefixal H Shift focusing on the
tone of the TP and SP, though the process also applies to other prefixes. Prefixal H shift
says that an underlying pre-stem H of the TP shifts from the prefix to the morphological
stem-initial vowel if the preceding prefix is L. Shimakonde has two specific rules of
prefixal H shift which have different tone consequences. One rule says that if there is an
underlying H tone on the SP the H shifts from the SP to whatever follows as in ava-tu-
pimidiile derived from avd-tu-pimidiile ‘they did not measure for us’. The second rule
says that an underlying H shifts from a prefix to the following syllable.

These two rules are basically the same rule, except that the first rule applies only to
the subject prefix. Thus, the surface form like ava-tu-pimidifle derives from avd-tu-
pimidiile with H on the SP. That H shifts to the OP by the SP shift rule giving ava-ti-
pimidiilee, and then applying the general rule we get ava-tu-pimidiile. Doubling explains

the surface form ava-tu-pimidiile ‘they did not measure for us’'.
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The surface forms like vandi-ti-pimiila ‘they are measured for us’ are found in the
language where there is no Doubling or tone shift. I explain this pattern by assuming that
there is H on the TP as in underlying vandi-tu-pimiila, and the reason why there is no
Doubling is because only one general rule applies which moves H from the TP to the
following syllable, the OP.

There are three conditions that distinguish prefix H shift from Doubling. First, shift
can put H onto the penult, while Doubling cannot. Second, prefix H shift requires a L
toned prefix before the prefix which loses its tone, and the process does not apply if the
preceding prefix of the target H also has a H tone. Third, the rule itself shift, not just
spreads the H. I will first deal with general pattern of H shift and later turn to the specific

SP H shift rule.

6.1.3.1 General Pattern of Prefix-to-Stem H Shift
The following examples in (6.23) show that the TP of the recent past (cf. B.1b) has an

underlying H on the prefix —ndi- and that H appears on the prefix before CVCV stems,

but the H of the prefix —ndi- shows up on the stem-initial vowel in CVCVCYV stems.

(6.23) Prefix-to-stem H shift:
va-ndi-pitadna /va-ndi-paténa/ ‘they got each other’
va-ndi-paita /va-ndi-pata/ ‘they got’

va-ndi-lékadna {va-ndi-lekéna/ ‘they left each other’




cf.  va-ndi-leéka /va-ndi-1éka/ ‘they left’

va-ndi-pimadna ~  /va-ndi-piména/ ‘they measured each other’
cf.  va-ndi-piima /va-ndi-pima/ ‘they measured’
va-ndi-jigwaina /va-ndi-jugwina/ ‘they requested from each other’
cf.  va-ndi-juigwa fva-ndi-jigwa/ ‘they requested’

The data in (6.23) show that both CVCV and CVCVCYV stems have H on the penult
vowel, and that H follows another H assigned to the left edge of the stem as in va-ndi-
padta ‘they got’, where the TP —ndi- appears with a H tone. We can see that the H of the
TP appears on the prefix before CVCV stems. However, the TP appears with a L tone
before CVCVCYV stems and there is a H tone realized on the stem-initial syllable. The H
tone that appears on the stem-initial syllable in CVCVCV stems is due to a general rule

of prefix H shift. The prefix H shift rule is formalized in (6.24).

(6.24) Prefix H shift:
L H
[Prefix] [+TP) [Roo?V cf. va-ndi-tdleéka ‘they cooked’

The representation in (6.25) shows the correct output derived from prefix H shift, which
moves an underlying H from the TP —ndi- to the root-initial vowel, which causes the
prefix to appear with a L tone.
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(6.25) Prefix shift:

H

va- ndi- pi mai na

H

.
-
* M\'

va- ndi- pi mai na Prefix-to-Stem H Shift

Prefixal H shift never targets a vowel which already has H. The CVCV stems in (6.23)
have H assigned to the penult by tense-sensitive rules, and tone shift generally does not
target syllables which have H. Furthermore, prefix H shift is blocked from targeting the
final vowel. Thus, the surface form vandii-lya derived from /vandi-lya/ ‘they ate’ has H
on the TP and that H appears on the prefix realized as rise-fall. The surface form like
*vandii-lyd is ungrammatical, since shift cannot target the final vowel. The restriction of
H shift to the final vowel follows a general principle which prevents any tone spreading
or shifting from targeting the final syllable.

The next examples in (6.26) show that the presence of a L toned prefix before the
trigger underlying H syllable is crucial for prefixal shift to apply. It is the lack of toneless

prefix which is relevant to decide whether prefix-to-stem H shift applies.




(6.26) Blocking of shift by preceding H tone:

a. va-pimaana ‘while measuring each other’
vé-tikuuta ‘while running’

b. véa-kd-pimiila ‘that they are not measuring for’
vé-ka-guguvaala ‘that they are not kneeling’
va-ndi-pimanifla ~ vi-ndi-piméanifla  ‘they had measured for each other’
va-ndi-guguvaila ~ vé-ndi-gagivadla ‘they had kneeled’

The data in (6.26) show that the H of the prefix does not shift, because that H is not
preceded by a L prefix. The examples in (6.26b) show that it is necessary that the target
tone be preceded by a L toned prefix for H shift to apply. We see that the TP's —ndi- and
—ka- show up with H because the preceding prefix is H.

If there is a SP before a toneless prefix and a toneless TP, theﬁ there is shift to the OP
in case the stem is CVCV as seen in (6.27a). If stem is longer than CVCV, the H appears

on the stem-initial vowel but not on the OP vowel as shown in (6.27b).

(6.27) H shift from the SP to stem:

a. avaki-gweéne favéi-ka-gweéne/ ‘while they did not see’
avaka-ti-gweéne /ava-ka-tu-gweéne/  ‘while they did not see us’
avaka-ti-peéle /avéka-tu-peéle/ ‘while they did not give us’
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b. avaka-liile /avi-ka-liile/ ‘while they did not eat’

avaka-tu-pimiile favdka-tu-pimiile/ ‘while they did not measure us’

avaka-tu-limidifle = /avéka-tu-limidifle/  ‘while they did not cultivate for us’

The data in (6.27) show various steps of H shift. One step involves H shift from the SP
va- to the TP ~ka-. The second step includes H shift from the TP —ka- to the OP —u-.
Finally, there is H shift from the OP to the stem-initial vowel.

The next examples in (6.28) show that the H on the target syllable blocks shift, not
the penult position. These examples also reinforce the claim that it is the H, not the
position in the word, which is relevant to decide whether H shift applies. If the penult H

is missing, H shift does move H from the TP to the stem-initial vowel of CVCV stems.

(6.28) Shift to a L-toned penult syllable:
va-ndi-léombwa /va-ndi-lombwa/ ‘they got married’
va-ndi-piishya /va-ndi-pishya/ ‘they caused to pass’
va-ndi-ptiuwa /va-ndi-puwa/ ‘they have been happy’
va-ndi-léegwa /va-ndi-legwa/ ‘they are drunk’
va-ndi-tiudya /va-ndi-tudya/ ‘they have given a gift’

vandi-léeya /va-ndi-leeya/ ‘they prohibited’




The data in (6.28) have an underlying H on the TP vowel -ndi- which shifts to the first
mora of the stem-initial vowel, which happens to be the penult. These CVCYV stems have
no H assigned to the penult by the tense-sensitive rules, because that H is lacking in

glide-final stems. Prefix H shift in (6.28) is illustrated in the derivations in (6.29).

(6.29) Prefix H shift:
H
va- ndi- lo mbwa Input
H
va- ndIi- lo 0 mbwa Stress-Lengthening
H

va- ndi- T(‘) o mbwa Prefix-to-Stem H Shift

We see that if the penult H is lacking, there is a regular application of H shift, making the
H-toned TP become L. The derivations in (6.29) are analogous to the representations in
(6.25) in terms of having an underlying H on the TP -ndi-, and that H is subject to tone
shift.

The following examples in (6.30) include all tenses which have an underlying H on
the TP, and that H undergoes prefixal H shift. These data include one example of a
CVCV stem where shift is blocked, and another example with a CVCVCV stem, where H

shifts.
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(6.30) Prefix H shift:

a. Recent past positive (cf. B.1b):
vandi-padta ‘they got’
vandi-pimiila ‘they measured for’
vandi-pimaniila ‘they measured for each other’
vandi-loémba ‘they married’
vandi-léombwa ‘they got married’
vandi-l6mbaana ‘they married each other’
vandi-16mbéniila ‘they married for each other’

b. Future positive (cf. B.1s):
vandé-piima ‘they will measure’
vanda-pimaéna ‘they will measure each other’
vanda-piméaniila ‘they will measure for each other’
vandéi-loémba ‘they will marry’
vanda-iéombwa ‘they will get married’
vanda-ldmbaéna ‘they marry each other’
vanda-l6mbéniila ‘they will marry for each other’

c. Recent past negative (cf. B.1c):
avé-lifle ‘they did not eat’

ava-pitiile ‘they did not pass’

ava-pimidiile ‘they did not measure for’




We see that the prefix of the recent past —ndi- in (6.308a) is tonally similar to the prefix
of the future tense —nda- in (6.30b) in term of having an unde{lying H tone and that H is
subject to tone shift.

Longer stems of (6.30a) — (6.30c) show that the H tone gets to the stem-initial vowel
by shift, and later that H is subject to Doubling as motivated previously. The interaction

between prefixal H shift and Doubling is shown in the derivations in (6.31).

(6.31) Interaction between prefixal shift vs. Doubling:

H
va- nda - pi ma nif la Input

H

E‘.\\ﬁ‘
va- nda - pi ma nif la Prefix-to-Stem H Shift

H
AN
N

va-nda-pi maniila Doubling
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6.1.3.2 Subject Prefix H Shift

One other context where prefixal tone shifts involves specifically H’s assigned to the
SP. In Shimakonde, prefixal H shift also moves an underlying H tone from the SP to
whatever follows as in a-va-tii-peéle derived from /a-vd-tu-péle/ ‘they did not give us’,
where the H which appears on the OP has been moved from the 3 plural SP —va-. The H
of the SP va- actually shows up on the prefix vowel when the OP is lacking as in a-vd-
lifle ‘they did not eat’, where tone shift is blocked, because the target syllable has a H
tone.

There are two generalizations about SP H shift. First, if there is a H tone on the TP
before an OP, the H shifts only from the TP to the OP as in vandi-ti-guguvaliila derived
from /fvandi-tu-guguvaliilal ‘they kneeled on us’. Second, if there is H on the SP before
an OP, H shifts from the SP past the OP, to the root as in ava-tu-pimiile which comes
from /avd-tu-pimiile/ ‘they did not measure us’. The rule which specifically shifts H from
the SP moves H from the SP to the root-initial vowel skipping the prefixes that precede
the root. If the root-initial vowel is H toned, shift puts the H tone on the syllable before

the root-initial vowel, The SP H shift rule is formalized in (6.32).

(6.32) SP H shift:

L

.,
e,
e
e,
.,
.....
.
.,
.,
S,

[Prefix] [+SP] [+OP] [Roo-tu"V cf. ava-tu-iédiile ‘they did not look at us’




I continue describing the pattern of H shift from the SP. The assumption is that if
there is H on the SP, there is shift from the SP to the next syllable whatever it is. Later, H
shift applies from the prefix to the stem. The following examples in (6.33) show H shift
from the TP to the OP by the TP-to-OP shift rule. These data are similar to those of (6.17)

where H never doubles from an OP.

(6.33) TP-to-OP H shift:

va-ndi-ti-padta ‘they got us’

cf. va-ndi-paéta ‘they got’
va-ndi-ti-leéka ‘they left us’

cf. va-ndi-leéka ‘they left’
va-ndi-ti-piima ‘they measured us’

cf. va-ndi-piima ‘they measured’
vandi-ti-loémba ‘they married us’
vandi-loémba ‘they married’

We see that shift is blocked in CVCV stems where the OP is lacking, and the actual H of
the TP surfaces as such. In case there is an OP, the H of the TP appears on the OP due to

prefixal shift.
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Prefix-to-prefix H shift is shown in the derivations in (6.34), where the underlying H of

the TP —ndi- appears on the OP —tu- ‘us’, casing the TP to surface with a L tone,

(6.34) TP-to-OP H shift:
H
va- ndi- tu- paita
H

L
,

va- ndi- 1o- paita TP-to-OP H shift

The next examples in (6.35) show that prefixal H shift also applies from the 3 plural
SP va- to the following OP prefix syllable, but tone shift does not target the syllable

which has H tone.

(6.35) Recent past negative {(cf. B.1c):
a-va-ti-liile ‘they did not eat us’

a-vé-liile ‘they did not eat’

3

a-va-ti-fiile ‘they did not defecate us

a-va-fiifle ‘they did not defecate’
a-va-ti-tweéte ‘they did not take us’

a-va-tweéte ‘they did not take’




The next data in (6.36) include longer stems where there is H shift to the OP, but
there is no spreading by Doubling from the OP to the root-initial vowel, because

Doubling does not apply from the OP to the root-initial vowel.

(6.36) TP-to-OP H shift and blocking of Doubling:
va-nda-ti-pimiila *va-nda-tu-pimiila ‘they will measure for us’
va-nda-td-guguvaliila *va-nda-tu-gagdvalifia  ‘they will kneel on us’

va-nda-ti-tumbilikifla *va-nda-tu-timbilikifla ‘they will persuade for us’

The examples in (6.36) have an underlying H on TP’s —nda- and that H appears on the
prefix -ru- due to prefixal shift. The point that -needs to be emphasized is that the H of
(6.36) does not shift to the root-vowel. Furthermore, these examples show that the H tone
associated with the OP does not undergo Doubling, because Doubling does not apply
from the OP to the stem vowel. The relevance of the data in (6.36) is that this pattern of
prefix-to-prefix shift differs from another pattern of tone shift about to be discussed.

Contrast the examples in (6.36) with those in (6.37) below.
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(6.37) SP-to-OP H shift vs. Doubling:

a. a-vé-lifle la-vé-lile/ ‘they did not eat’
a-va-ti-liile /a-vé-tu-lile/ ‘they did not eat us’
a-vi-leéle fa-vé-1éle/ ‘they did not sleep’
a-va-td-peéle /a-va-tu-péle/ ‘they did not give us’

. a-va-tu-ladiidye /a-vi-tu-ladidye ‘they did not cause us to sleep’
a-va-tu-pimiile fa-vé-tu-pimile/ ‘they did not measure us’
a-va-tu-lékiile fa-va-tu-lekile/ ‘they did not leave us’
a-va-tu-pimangidiile /a-vé-tu-pimangidile/ ‘they did not measure for us repeatedly’

a-va-tu-giguvalidifle /a-vi-tu-guguvalidile/ ‘they did not kneel on us’

The SP va- has an underlying H and that H appears on the prefix in (6.37a) if an OP is
lacking. If there is an OP, the H of the SP appears on the OP due to prefixal shift. The
data in (6.37b) show that all of the prefixes have L and there is a H tone on the stem-
initial vowe! which undergoes Doubling seen in the last two examples of (6.37b). So the

question is why there is no tone shift from the OP to the stem-initial vowel in vanda-ti-

pimiila ‘they will measure for us’ in (6.36b), but there is prefixal shift in ava-tu-pimiile

‘they did not measure us’ in (6.37b).




I explain this tone difference by assuming that there is a major tonal difference
between (6.36) and (6.37b) in terms of the actual location of the underlying H.
Specifically, the surface H which appears on the OP —tu- like vanda-tit-pimifia in (6.36)
is underlyingly associated with the TP ~nda-. In (6.37b) the surface H which appears on
the stem-initial vowel in ava-tu-pimiile comes from the SP va-, and that H shifts past the
OP 1o the stem vowel.

The tone difference between (6.36) and (6.37b) can be seen in the derivations in

(6.38a) and (6.38b), respectively.

(6.38) TP-to-OP shift and SP-to-stem H shift:

a. as (6.36): H
va-nda- tu-guguvaliila Input
‘N\“\.\w
va-nda- fu- guguvaliila TP-to-OP H Shift

b. as (6.37b): H

|

a- va- tu- gu gu validii le Input
H
I\
a- va- tu- gu gu vali dif le SP-to-OP-H shift
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a-va-tu- gu guvalidiile OP-to-Stem H Shift

\
a-va- tu- gj{ gu validii le Doubling

It is a factual observation that prefixal H shift has different tone consequences depending
on the location of the actual H. In some tenses like the recent past (cf. 142b) and the
future positive (cf. 142s), the H shifts only to the OP. In some tenses like the recent past
negative (cf. 142¢) H shifts from the SP, past the OP, to the stem-initial vowel. The

relevant examples from (6.30) are repeated in (6.39).

(6.39) Prefix H shift:
a. TP-to-OP H shift:
va-ndi-td-piima ‘they measured us
va-ndi-piima ‘they measured’
vandi-ti-loémba ‘they married us’
va-ndi-lodmba ‘they married’
vanda-ti-patiila ‘they will get for us’

va-ndéa-paita ‘they will get’




b. SP-to-stem H shift:

ava-tu-peéle ‘they did not give us’
cf. avé-leéle ‘they did not sleep’
ava-tu-pimiile ‘they did not measure us’
cf. avi-lifle ‘they did not eat’
cf. ava-tu-giguvalidifle ‘they did not kneel on us’

Prefixal shift is complicated by a number of interacting factors such as the length of
the stem and the primary tone assignment rules. For example, H shift does not apply to
CV and CVC roots if the target syllable has H as seen previously. Consider the following

examples in (6.40).

(6.40) Present habitual positive (cf. 8.10):

va-ndi-paita *va-ndi-pdata ‘they got’
va-ndi-paita *va-nda-paita ‘they will get’
va-nda-muita *va-nda-muita ‘they will push him’

The examples in (6.40) show that all prefixes have H before CVCV stems, and one

cannot tell whether that H derives from SP to TP shift, just based on the actual surface H.
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These data also show that tone shift is blocked from targeting a H toned penult syllable.
Furthermore, the data in (6.40) also show that the H associated with the TP’s -ndi-, -nda-

cannot be deleted. Contrast the data in (6.40) with those in (6.41).

(6.41) Shift only if possible:

a. vandii-pa *vandii-pa ‘they gave’
vandii-fia *vandii-na ‘they defecated’
vandii-lya *vandiilya ‘they ate’
vandii-twa *vandii-twé ‘they pounded’
vandi-kdasha ‘they sliced’
vandi-léeya ‘they prohibited’
vandi-l6ombwa ‘they got married’

vandi-kéondya ‘they found’

The examples in (6.41a) have an underlying H on the TP and that H appears on the prefix
as rise-fall. The examples in (6.41b) have L on the prefix and the underlying H of the
prefix appears on the next vowel due to tone shift.

There is a positional restriction on shift against moving H to the final syliable, and an
unrelated restriction pertaining to not shift to a syllable that already has a H tone. Thus,

unlike Doubling, shift can target the penult if there is no underlying H in the penult. The

discussion of positional tone avoidance in Shimakonde is presented in section 6.1.2.




The second reason tone shift is restricted in CV and CVCV stems is because of the
location of H: shift is blocked if the target syllable has H. Finally, delinking rules and
tone mapping rules may derive surface forms which lack the actual H. For example, some
tenses like the participial tense (cf. B.1bb) have two options and in one of the options all

of the pre-stem prefixes have L and a single H appears in the penult as in (6.42).

(6.42) Participial negative (cf. B.1bb):

vakana-pimiila ~ vakana-pimiila ‘not measuring for’
vakana-pimaniila ~ vakana-pimaéniila ‘not measuring for each other’
vakana-tu-pimiila ~ vakana-tu-pimiila ‘not measuring for us’
vakana-tu-pimangiila ~ vakana-tu-pimangfila ‘not measuring for us repeatedly’

The examples in (6.42) do not involve tone shift, but they are tone complications
involving delinking rules to be discussed in section 6.4. At the moment, I should mention
that the pattern in (6.42) can be interpreted in two ways. One way is to say that the
pattern with a single penult H derives from delinking surface multiple H's after
spreading. Another way is to assume that the option with a single penult H is due to a
failure of application of an independent rule which assigns H to the stem-initial syllable,

and because the stem-initial H is missing, there is no spreading.
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6.1.3.3 Interaction between Tone Shift and Vowel Fusion

This section shows that in Shimakonde, the correct output can be derived by crucially
applying shift before fusion. Unlike Doubling shift does not care about the penult
position in the word. Recall that Doubling applies after fusion creates a single long
vowel. In this respect prefixal shift differs from Doubling Consider the following

examples in (6.43).

(6.43) Tone shift vs. V-fusion:
va-ndyo6madéna ~ va-ndi-émadna ‘they pierced each other’
va-ndyeékaina ~ va-ndi-ékaidna ‘they laughed each other’

va-ndyadkadna ~ va-ndi-dkadna ‘they chased each other’

va-ndeékadna ~ va-nda-ékadna ‘they will laugh each other’

va-ndoémadna ~ va-nda-6madna ‘they will pierce each other’

va-ndodluika ~ va-nda-tlutka ‘they will fly’

We know from previous sections that the H which appears on the root-initial vowel
derives from prefixal shift, and this rule applies if the target tone follows a L toned
syllable. The data in (6.43) show that if the vowel of the TP fuses with the root-initial
vowel there is H on the second mora of the root-initial syllable. The interaction between

shift and fusion is seen in (6.44).




(6.44) Shift and fusion:

H
va-nda- omadna Input
b
va-nda- Omadna Prefixal H Shift
H
va-nd o Lm adna V-Fusion

As the representation in (6.44) shows, making an underlying antepenult become in the
penult does not affect whether the rules apply, since shift is not restricted by position in

the word.

6.1.4 Positional Tone Avoidance

This section discusses one other principle recurrent in Bantu tonology and also
observed in Shimakonde, which is the attempt to avoid having tone in certain positions.
In this section I document two different principles of positional tone avoidance.
Specifically, I describe the principle which avoids having a final H referred to as Non-
finality. The second principle examined in this section is the attempt to avoid H in the
penult position. Although there is a lot of evidence for Non-finality in previous linguistic

analyses, there is not a lot of evidence for the principle of avoiding penult H tones.
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6.1.4.1 On Non-Finality

Non-finality simply says that final H’s are avoided. The first non-finality effect in
Shimakonde is that there are almost no H’s on a final mora. In this section I document the
effect of non-finality and I shall show that Shimakonde seems to be quite successful in
avoiding H on the final vowel of the word in utterance-final position.

Certain tenses have penult H, which is singly linked, and that H does not spread to the

final mora by Doubling due to non-finality as shown in (6.45).

(6.45) Non-finality:

vanku-guguvalaniila *vanku-guguvalaniila ‘they are kneeling for each other’
vanku-td-guguvaliila *vanku-ti-guguvaliila ‘they are kneeling on us’
vandi-gigavalaniila *vandi-gdgavalanila ‘they kneed for each other’
guguvalaniila *guguvalaniila ‘kneel for each other!’

tu-guguvaliila ‘kneel on us!’

The effects of Non-finality can be seen in terms of such effects on spreading rules and H

assignment rules. In terms of H assignment rules, verb stems in Shimakonde strongly

avoid assigning H to the final vowel, so there are almost no final H tones at all. Thus, all
tense-sensitive tone rules assign H to the penultimate syllable or to a vowel at the left

edge of the stem, not to the final.




The examples in (6.46) are repeated from (6.1), except that the pattern with an initial H is
excluded. These examples show that the maximum number of tone contrasts is found in
the penult. The final vowel is never specifically targeted in any tense by any tone

assignment rule.

(6.46) Non-finality effect on tone assignment rules:

a. Level H: vanku-guguvalaniila ‘they are kneeling for each other’
b. Level L: ava-guguvalaniila ‘they will not kneel for each other’
c. Rising: guguvalaniila ‘kneel for each other’

d. Rise-fall: vaka-guguvalaniila ‘if they kneel for each other’

There is only one context where the principle of non-finality does not hold in the
language. Specifically, stems in the subjunctive may associate the inflectional H to the
final syllable under certain restricted conditions. CV roots of the subjunctive have final H
as in vaa-lyé ‘let them eat’, but CVC or longer roots have rising tone in the penult like
va-piime ‘let them measure’. The discussion of tense-sensitive tone rules is presented in
section 6.4.

The effect of non-finality also is seen in prefix-to-stem H shift discussed previously.
Recall from the previous section that the H of the prefix does not shift from the prefix to
the stem-initial syllable of a CV stem, since that vowel happens to be final, which is

virtually invisible for tone rules.
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The relevant examples showing the non-finality principle are repeated in (6.47) where
prefix-to-stem H shift is simply impossible in CV stems, because the target syllable

happens to be the final which is virtually invisible for tone rules.

(6.47) Non-finality effect on prefixal H shift:
va-ndii-lya *va-ndii-lya ‘they ate’
va-ndii-fia *va-ndii-iia ‘they defecated’
va-ndai-lya *va-ndaa-lyéd ‘they will eat’

va-ndagd-gwa *va-ndaa-gwé ‘they will fall down’

Similarly, the non-finality effect also is seen in spreading rules. Verb stems in

Shimakonde show that neither spreading processes, Doubling nor UUS, apply to the final
syllable, because the final syllable is totally invisible for spreading rules. The following

examples in (6.48) show that Doubling fails to apply to the final syllable.

(6.48) Non-finality effect on spreading:
guguvalanifla *guguvalanifld ‘kneel for each other!’
va-ndi-gigavaldniila  *va-ndi-ghgavalaniila ‘they kneed for each other’

a-va-glguvalanidiile ‘they did not kneel on each other’




The tenses in (6.48) have a rising tone in the penult, entailing H on the pre-final mora.
These tenses show that the H associated with the pre-final mora fails to spread to the final

syllable, because non-finality prevents H from targeting the final syllable.

6.1.4.2. Penult H Avoidance

The second principle of positional H avoidance is the attempt to avoid having H in
the penult. In Shimakonde, spreading is blocked from targeting the penult, so the
penultimate syllable also plays a key phonological role in Shimakonde tonology. We
have seen that the penult presents the maximal tone contrasts in verb stems, so penult H
avoidance is not absolute,

The following examples in (6.49) show that Doubling and UUS do not target the

penult syllable due to positional H avoidance.

(6.49) H spreading and avoid penult:

a. vandi-pimiiya *vandi-pimiiya ‘they well measured’
vanda-pimiigwa *vanda-pimiigwa ‘they will be measured’
vandi-shdluusha *vandi-shdlidsha ‘they sold’

b. vandi-shalushiidya *vandi-shildshiidya  ‘thy sold for’
vandi-tdldkeeya *va-ndi-tdldkééya ‘they caused to cook’

vandi-gigividyaana  *vandi-giigivadyddna ‘they caused each other to kneel’
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vé-gaguviliila *va-giguviliila ‘kneeling for’
vé-ghgivélaniila *vaglgivalaniila ‘kneeling for each other’
pavéi-ghghvalanidiile  *pava-gigavalanidiile ‘when they kneeled for’

pava-ti-gigivalidiile *pévé-ti-gigivélidiile ‘when they kneeled on us’

We see that in (6.49a) Doubling does not apply to the penult due to avoidance of the
penult. The examples in (6.49b) show that the attempt of avoiding H in the penult is also
observed with UUS which spreads any initial H as far as possible to the right edge of the
stem, except to the penult. UUS does not target the penult, even if the penult is L toned.
The conclusion is that in Shimakonde spreading does not apply to the penult, since
Avoid Penult prevents spreading from targeting the penult syllable. However, penult H
avoidance is much weaker than Non-Finality, especially given that there are various

tense-sensitive rules that put H specifically on the penult. In addition, shift will move a H

tone from a prefix to a penult as seen in the followings examples in (6.50).

(6.50) Shift from a prefix to the penult:
vandi-léombwa {vandi-loombwa/ ‘they got married’
vandi-léeya /vandi-leeya/ ‘they prohibited’
vanda-j6osha /vanda-joosha/ ‘they will bake’

vanda-kéodya /vanda-koodya/ ‘they will find’




6.1.5 Unconditioned Unbounded Spreading

One other general tone principle found in Shimakonde is Unconditioned Unbounded
Spreading (UUS) which spreads any stem initial H as far as possible to the right, except
that spreading does not apply to the penult and final syllables which are not subject to

spreading rules, UUS is formalization in (6.51).

(6.51) UUS:

The rule in (6.50) keeps applying to its own output as long as there are at least two
following syllables. Like Doubling, UUS also does not apply from the OP to the stem
vowel if there is H on the OP. Based on its surface tone effects, UUS can be divided in

two sub-categories: obligatory UUS, and in some contexts, optional UUS.

6.1.5.1 Optional Unconditioned Unbounded Spreading

In Shimakonde, UUS is optional if the verb stem has a rise-fall, nising or a low tone in

the penult and also has a stem-initial H. UUS is seen in the following examples in (6.52).
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(6.52) Optional UUS:

a. Remote past positive (cf. B.1d):
vandi-gagiivalaniila ~ vandi-glguivalaniila
~ vandi-ghgavalaniila
~ vindi-guguvalaniila
vandi-guguvadiidya ~ vandi-gigavadiidya
b. Recent past positive (cf. B.1b):
vandi-gigivalaniila ~ vandi-gdguavalaniila
~ vandi-gigivalaniila
vandi-glgivadiidya ~ vandi-gugivadiidya
c. Imperative negative (cf. B.1w):
avana-guguivalaniile ~ avana-guguvalaniile
~ avana-gigudvalaniile

avana-gaguvadiidye ~ avana-gugavadiidye

‘they had kneeled for each other’

‘they had caused to kneel for’

‘they kneeled for each other’

‘they caused to kneel for’

‘(they) do not kneel fore. 0.

‘(they) do not cause to kneel for!’

There are two patterns of spreading involving the data in (6.52). First, Doubling explains

why at least the first two syllables of the stem must have H tone. Second, there is optional

UUS. Spreading optionaily applies rightward as far as possible, except to the last two

syllables.




The actual number of surface H tones derived from UUS depends on the length of the
stem. If the stem has six syllables, as many as four H tones appear on the surface, and a
stem with seven syllables will have maximally five H tones on the surface, since the last
two syllables are excluded from getting H derived from UUS.

Unconditioned Unbounded Spreading also applies in other tenses given in (6.53),
where the H assigned to the left edge of the stem precedes a LH rising, LHL rise-fall or L

tones in the penult. These tenses show that UUS applies to many tenses in the language.

(6.53) Optional UUS:
a. Recent past negative (cf. B.1c):
ava-glgivalanidiile ~ ava-gliglvilanidiile ‘they did not kneel fore. 0.’
~ ava-gaguvalanidiile =
~ ava-gugivélanidiile =
ava-giglvadiidye ~ ava-guglvadiidye ‘they did not cause to kneel for’
b. Future positive (cf. B.1s):
vanda-gigivalaniila ~ vanda-guglvélaniila ‘they will kneel for each other’
~ vanda-gugiivélaniila =

vanda-gigivadiidya ~ vanda-glgivadiidya ‘they will cause to kneel for’
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c. Imperfective progressive positive (cf. B.1k):
vasind4-gigdvalanifla  ~ vasind4-gigivalaniila
~ vasinda-gugivalaniila
~ vasinda-guguvalaniila
vasinda-gigivadiidya  ~ vasinda-gigdvadiidya
~ vésinda-guguvadiidya
d. Suggestive positive (cf. B.1lee):
vakindi-gigivalaniila  ~ vdkandi-gdglvalaniila
~ vakéandi-gagavélaniila
vékéandi-gigdvadiidya  ~ vakindi-gagivadiidya
~ vikéandi-guguvadiidya
e. Present habitual (cf. B.1f):
vanda-gagivalaniila ~ vinda-glgivalaniila
~ vand4-guguvélaniila
~ vandi-guguvalaniila
vanda-giglvadiidya ~ vanda-ghglvadiidya
~ vanda-guguvadiidya

f. Participial positive (cf. B.1aa):

va-guguivalaniila ~ va-gligivalaniila

~ va-gugavalaniila

‘they were kneeling fore. 0.’

‘they were causing to kneel for

‘they should kneel fore. 0.’

‘they should cause to kneel for’

‘they kneel for each other’

‘they cause to kneel for’

‘kneeling for each other’




vé-ghgivadiidya ~ va-gligivadiidya
g. Suggestive negative (cf. B.1ff}:
vakani-gigivalaniile ~ vakané-glgivalaniile
~ vikéna-gigivilaniile
~ vékdna-guguvalanitle
vakdna-giguvadiidye ~ vakana-gigivadiidye
~ vikani-guguvadiidye
h. Present progressive (cf. B.1h):
vanku-gigivadiidya ~ vanku-glglvadiidya
1. Subjunctive negative (cf. B.1dd):
avana-gagivalaniile ~ avana-gigidvalaniile
~ avana-gagavdilaniile

avana-gigivadiidye ~ avana-gagivadiidye

‘causing to kneeling for’

‘they should not kneel fore. 0.’

‘they should not cause to kneel for

‘they are causing to kneel for’

‘let them not kneel fore. 0.’

‘let them not cause to kneel for’

The examples given in the first column of (6.53) show that obligatory Doubling spreads

H from the stem-initial vowel to the second syllable. The second column shows that there

may also be multiple H’s within the stem due to UUS, which optionally expands any

initial H towards the right edge of the stem.

The following examples seen in (6.54) show that the actual number of surface H's

derived from optional application of UUS depends on the length of the stem.
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(6.54) Number of syllables vs. surface tone distribution:

Number of syllables Patterns of UUS Gloss

bl

ava-glgivaleénge ‘they did not kneel repeatedly
~ ava-gugavaleénge =

ava-guguavalidiile ‘they did not kneel for’
~ ava-gligavilidiile =
~ ava-glguavilidiile =

ava-giguvalangidiila ‘they did not kneel for repeatedly’
~ ava-gugivalangidiile
~ ava-gagavalangidiile

~ ava-gigavalangidiile

One last point to be made is that though Doubling and UUS apply to the data in (6.54),

the next examples in (6.55) show that any factor that blocks Doubling also blocks UUS.

(6.55) Blocking of Doubling and UUS:

a. Remote past positive:

vandi-ti-guguvaliila *vandi-td-giguvaliila ‘they had kneeled on us’

*vandi-ta-gagavaliila




vandi-td-guguvadiidya

b. Recent past positive:

vandi-ti-guguvaliila

vandi-td-guguvadiidya

c¢. Imperative negative:

avana-ti-guguvaliile

avana-ti-guguvadiidye

d. Future positive:

vanda-ti-guguvaliila

vanda-ti-guguvadiidya

e. Suggestive negative:

vakana-ti-guguvaliile

*vandi-tG-guguvadiidya

*vandi-tu-gagivadiidya

*vandi-ti-gaguvaliila
*vandi-td-gagavaliila
*vandi-ti-giguvadiidya

*vandi-td-glgivadiidya

*avana-td-gaguvaliile
*avana-td-gagivaliile
*avana-ti-giguvadiidye

*avana-ti-guguvadiidye

*vanda-ti-guguvaliila
*vanda-ti-guiguivaliila
*vanda-ti-gaguvadiidya

*vanda-ti-gigivadiidya

*vakana-ti-giguvaliile

*vakana-ti-gagiviélile

256

‘they had caused us to kneel for’

‘they kneeled on us’

‘they caused us to kneel for’

‘(they) do not kneel on us!’

‘(they) do not cause us to kneel for!’

‘they will kneel on us’

‘they will cause us to kneel for’

‘they should not kneel on us’



vakina-td-guguvadiidye *vékdna-ti-giguvadiidye ‘they should not cause us to kneel for’
*vakana-td-gagavadiidye

f. Present progressive positive:

vanku-ti-guguvaliila *vanku-ti-giguvaliila ‘they are kneeling on us’
*vanku-ti-giguavaliila

avana-ti-guguvaliile *avana-ti-glguvaliile ‘let them not kneel on us’

*avana-ti-gaguviliile

We see that the H does not undergo Doubling or UUS into the stem from the OP. What

we see is that the failure of Doubling and UUS in (6.55) is because the relevant H is not

in the stem, instead, it is on an OP. As seen previously, there is no Doubling from OP to
the stem. The next data in (6.56) show that Doubling and UUS apply to the stem vowels

if the H is on the stem-initial vowel, and not on the vowel of the OP.

(6.56) Doubling and UUS:
ava-tu-gigivalidifle ~ ava-tu-gigivalidifle  ‘they did not kneel on us’
ava-tu-ggivadiidye ~ ava-tu-giigivddiidye ‘they did not cause us to kneel for’

avana-tu-guguvalifla ~ avana-tu-gdgtvélifla  ‘they do not kneel on us’




The examples in (6.56) establish that it is the location of the H and not the presence of the
OP which blocks Doubling and UUS. Since Doubling and UUS apply under the same

conditions, the relation between the two processes is shown in the derivations in (6.57).

(6.57) Optional UUS:
H
™
a. vanku -gu gu va dya ngii dya Doubling
H
A %\h'\.“.“'h e
b. vanku-gu gu va dya ngii dya uus

Now I turn to a few tenses which involve a tone complication, because these tenses
might seem to undergo Doubling and/or UUS even if the H is on the vowel of the OP.

These tenses include the participial positive, and four subordinate tenses shown in (6.58).

(6.58) Tone complication:

a. Participial or gerund positive {cf. B.laa):

vé-td-pfima ‘measuring us’
va-ti-pimiila ‘measuring for us’
vi-td-liipa ‘paying us’
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vA-td-limiila ‘cultivating for us’

vi-tu-gigivaliila ~ va-ti-gagaviliila ‘kneeling on us’

vi-ti-gigivadiidya  ~ va-td-glgivadiidya ‘causing us to kneel for’
b. Recent past perfective-when positive (cf. B.1hh):

pava-tu-péele ‘when they gave us’

piva-td-pimiile ‘when they measured us’

pavi-ti-gigdvalidiile ~ pava-td-glgivilidiile ‘when they kneeled on us’

pava-ti-gigivadiidye ~ pava-td-gigavidiidye ‘when they caused us kneel for’

The tenses in (6.58) show that if the stem is CVCV there is H in the penult which is
realized as a falling tone. We know that Doubling and UUS do not otherwise put H in the
penult, so I conclude that penult H is assigned by tense sensitive rules. If the stem is
CVCVCV a single H appears in the stem-initial vowel, and there is no Doubling, because
the target syllable would be in the penult. In longer stems there is H at the beginning of
the stem which is subject to Doubling and UUS.

To explain the tone pattern of (6.58) I assume that these tenses have H assigned to the
stem-initial vowel. The surface form like vd-ti-pfima ‘measuring us’ derives from

assigning H to the stem-initial vowel, which happens to be the penult. There is also

another H on the word-initial prefix and that H gets to the next prefix by Doubling. This

pattern is analogous to vd-ti-pimiila ‘measuring for us’, where a H tone is assigned to the

stem-initial vowel and there is no Doubling to the penult because of penult avoidance.
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Longer stems in (6.58b) show that if there is H at the beginning of the stem, that H
undergoes Doubling and UUS. One crucial point made with the data in (6.58) is that
multiple H’s that appear on the stem vowels derive from UUS which apply from the

stem-initial vowel and not from the OP.

6.1.5.2 Obligatory Unconditioned Unbounded Spreading

Verbal stems so far considered to motivate optional UUS have either a low tone or a
contour tone in the penult and they do not include a level H tone in the penult. The
following examples in (6.59) show a tone complication due to the H assigned at the

beginning of the stem which is seen in other tenses. Consider the examples below.

(6.59) Tone complication:

Imperfective-when positive (cf. B.1kk):

pévashi-ta-piima ‘when they were measuring us’
pavashi-td-liipa ‘when they were paying us’
pévéshi-ti-pimiila ‘when they were measuring for us’
péavashi-ta-ghagivilifla ‘when they were kneeling on us’
paviashi-ti-tambilikiila ‘when they were persuading for us’

d. Present habitual-when positive (cf. B.1o0o):
pavané-ti-piima ‘when they measure us’

pavéana-ti-pimfiila ‘when they measure for us’
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pavana-ti-giguviliila ‘when they kneel on us’

pavéana-ui-timbilikiila ‘when they persuade for us’
e. Present habitual-when negative:

pavakana-ta-gagiviliila ‘when they do not kneel for’

‘when they do not persuade for us’

The examples in (6.59) show that if the stem is CVCYV there is H in the penult and also
multiple H's on the preceding prefixes. We know that the penult H in CVCV stems
cannot derive from Doubling, since the target syllable would be the penult. All vowels of
the longer stems of (6.59) show up with a H tone. One observation is that these tenses
have only one option of having multiple H’s. One other observation is that CVCV stems
in (6.59) have a level H in the penult, while the analogous data seen previously in (6.58)
have a falling tone in the penult.

To explain the pattern of (6.59), I posit that these tenses have H assigned at the
beginning of the stem just like the examples in (6.58). In addition, the tenses in (6.59)
also have another H assigned to the penult. The stem-initial H undergoes UUS targeting
all syllables between the two H’s. The examples just considered above show that in

Shimakonde, there is a general tone principle which says that if the stem-initial H

precedes a level H in the penult, there is always obligatory application of UUS, giving

multiple surface H tones. Additional data with obligatory UUS are seen in (6.60).




(6.60) Obligatory UUS:

a. Present progressive positive (cf. B.1h):
vanku-guguvalaniila ~ vanku-gigivalaniila
* vanku-glgiivalaniila

* vanku-guguvélaniila

b. Imperfective progressive negative (cf. B.11):
avasi-guguvalaniila  ~ avasi-gigavilaniila
avasi-tu-guguvaliila  ~ avasi-tu-giguvéliila
* avasi-glighivalaniila

* avasi-glguvdlanifla

c¢. Conditional negative (cf. B.1z):

‘they are kneeling for each other’

L4

‘they were not kneeling for each other

‘they were not kneeling on us’

vakana-guguvalaniila ~ vakana-gugivalaniila ‘if they do not kneel for each other’

vakana-tu-guguvaliila ~ vakana-tu-gigivaliila ‘if they do not kneel on us’

* vakana-guguvalaniila

* vakana-glgivélaniila

The examples in (6.60) involve some tone complications which need to be explained

before getting to obligatory UUS. First, we see that these examples presents only two

options and the starred variants are not possible outputs. In this respect, the tenses in

(6.60) differ tonally from (6.59) since there are only two options. Given the optional

application of UUS discussed previously, we would expect many tone options in (6.60).
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What we see is that there is one option which includes multiple level H’s, because of
UUS. The second option includes a single H in the penult. To explain the pattern with
multiple level H’s in (6.60) I posit that these tenses have a stem-initial H and also have a
level H assigned to the penult syllable just like the data in (6.59). The stem-initial H
undergoes UUS targeting all vowels between the two H’s. To explain the surface form
with a single H in the penult like vanku-guguvalaniila ‘they are kneeling on each other’ I
posit that this pattern derives from an independent tone rule which delinks H's from the

left edge of the stem, rule (6.61).

(6.61) H-Delinking: L H
A" [sem V V V.V V
{Prefix]

L - H

| A

v [stem VV V V V
[Prefix]

The rule in (6.61) only applies if the target tone is immediately adjacent to the trigger H

and also if there is a L tone on the vowel before the target H. So, obligatory UUS applies

because Shimakonde does not have the tone option given in (6.62).




L

(6.62) Impossible tone pattern:
H H

H
*CV CVCVCVCVC Cv

There are two competing theories to explain the data in (6.60). One way is to assume that
there is H assigned to the penult and optionally another H is also inserted at the beginning
of the stem. Once the stem-initial H is inserted at the beginning of the stem, it is subject
to obligatory UUS giving muitiple level H tones. If the option of not inserting the stem-
initial H is selected, the surface pattern with a single H in the penult is derived as shown

in the derivations in (6.63).

(6.63) Obligatory UUS:

>um

nu
a. vanku - guguvalanila Input
A
b. vanku-guguvala yla Optional Stem-Initial H-Insertion
H H
TP
c. vanku-guguvala ni la Obligatory UUS
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Notice that the stem-initial H is lacking in (6.63a), and there is no obligatory UUS. Thus,
selecting the option of not inserting the stem-initial H would give the surface form which
has a single H in the penult syllable as in vanku-guguvalanitla ‘they are kneeling for each
other’.

One other way of explaining the data in (6.60} is to assume that the insertion of stem-

initial H is obligatory, and that H also triggers obligatory UUS. To explain the patterns

with a single H in the penult, the H delinking rule given in (6.61) should be optional. The

derivations in (6.64) show how obligatory UUS feeds into optional H delinking.

(6.64) Obligatory Stem-Initial H-Insertion and UUS:

a. vanku -guguvalanila

H H

ARRIUAY
TR TR TR

1V

b. vanku-guguvala ni la Obligatory Stem-Initial H-Insertion

Obligatory UUS




L))

f\l
d. vanku-guguvalanila Optional H-Delinking

The derivations in (6.64) show that it is because of optional H delinking, not the lack of
the stem-initial H which derives the pattern of a single H in the penult.

The conclusion is that the representations in (6.63) - (6.64) show how the options in
(6.59) and (6.60) are tonally related underlyingly, and they only differ in the surface tone

realization due to optional tone rules.

6.1.5.3 Doubling in Prefixes and into Stem

Spreading of the stem initial H which is followed by another H in the penult shows
tone complications in certain tenses. Specifically, we have seen that Doubling within the
stem 1s obligatory, but I shall now show that Doubling can be optional in prefixes. There
are a number of tone anomalies in certain tenses in terms of not following the general
pattern of spreading. In the subsequent pages I describe some of the anomalies found in
the language. Consider the following examples in (6.65), where there is Doubling in

prefixes.
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(6.65) Optional Doubling in prefixes:

a. vi-kaa-gwa ‘that they are not falling down’
vé-kaa-lya ‘that they are not eating’
vé-kaa-fia ‘that they are not defecating’
va-ké-liima : ‘that they are not cultivating’
vé-ka-piima ‘that they are not measuring’

va-ké-pimiila ‘that they are not measuring for’

The data in (6.65a) show that the SP va- has H which appears on the prefix, and
avoidance of penult H prevents Doubling from targeting the next L toned prefix ka-. The
prefix ka- gets H by Doubling in (6.65b). Tone complication can be seen by examining
the sub-domains in which spreading rules apply. In Shimakonde, verbs show evidence
that there are three sub-domains in which spreading rules apply. Specifically, spreading
applies to a prefix domain, stem domain and a third domain, the word domain, which
includes both the first two domains. To show spreading at the prefix domain, consider the

telling examples in (6.66).

(6.66) Past progressive relative negative (cf. B.1n):
a. vikasi-guguvalanganiila ‘that they were not kneeling for each other repeatedly’
b. ~ vakasi-guguvalanganiila

c. ~ vikasi-guguvalanganiila

d. ~ vikasi-gigivalanganiila




e. ~ vakasi-gliguvalanginiila =
f. * vakdsi-gliguvalanganiila
g. * vakasi-gigivalanganiila

h. * vikasi-glgavalanganiila

There are two interpretations for the data in (6.66). One is that these patterns derive from
Doubling or UUS within prefixes. The first example of (6.66a) would derive from
optional Doubling, since there is a single H on the subject prefix va-. The surface form
(6.66b) can be interpreted as a result of Doubling in the prefix domain. Finally the option
given in (6.66¢) could derive from UUS applied to the prefixes.

One other way of explaining the patterns in (6.66) is simply to say that there is no
way of telling which spreading process applies. The surface form like vdkdsi-
guguvalaniila in (6.66b) can be explained by assuming that there is UUS applied once,
since UUS is optional. The pattern see in (6.66¢) could derive from applying UUS twice.
The conclusion is that the data in (6.66) do not support any particular method of
spreading, because these results could derive either from Doubling or UUS.

One point I should make clear is that there is a tone anomaly in (6.66) in terms of the
expected patterns of spreading. One anomaly is that there is no obligatory Doubling at the
prefix level in this tense as we can see in (6.66a), but there is obligatory Doubling at the

stem level as in (6.66d) vs. (6.65f).
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Notice that (6.66f) is not a possible outcome because Doubling fails to apply. We see that
these examples show unexpected optionality of Doubling and unexpected partial
obligatoriness of Doubling in the stem.

The question is why there are many options in (6.66), but only two options in (6.60).
The assumption has been that if there is a stem-initial H and a level penult H, there is
obligatory UUS. The data just considered above show that this condition does not hold,
because the condition for spreading in (6.66) is that if there is no spreading at all, it is
correct, but if H spreads once, spreading should apply as much as possible. The similar

tone complication is seen in other tenses given in (6.67).

(6.67) Unexpected pattern of spreading:

(67a) pa-va-ghgavdlidiile ‘when they kneeled for’

(67b) pa-va-kd-guguvalidiile ‘when they did not kneel for’
(67¢c) pi-va-si-guguviliila ‘when they were kneeling for’

(67d) pa-vi-ké-si-guguvaliila ‘when they were not kneeling for’

(67¢) pé-va-ka-guguvaliila ‘when they are not kneeling for’

(671) pa-vé-giguvaliila ‘when they are kneeling for’
(67g) pa-va-ni-gagivaliila ‘when they kneel for’
(67h) pi-va-ka-nd-glgtvaliila ‘when they do not kneel for’

(671) a-va-na-ghgivaliile ‘they should not kneel for’




At the moment I have no answer for the cause of this tone complication, but it seems that
in certain tenses there is arbitrary application of UUS. However, there is a crucial tonal
difference which needs to be noted in (6.66d). Specifically, there is one option of not
applying UUS at all when the H tone gets into the stem by H insertion and later by
Doubling. This can be explained by assuming that UUS is optional within prefixes and it
is optional with respect to whether H spreads into the stem, but once H starts spreading
into the stem by UUS, it must keep spreading, though H can still get into the stem by
Doubling.

The conclusion is that there are three patterns for UUS. There is a totally optional
UUS discussed in section 6.1.5.1, obligatory UUS examined in section 6.1.5.2 and mixed
pattern of optional-obligatory UUS shown with the data in (6.66) — (6.67).

Shimakonde presents other tenses which have obligatory and mixed pattern of
optional-obligatory UUS. These tenses include the imperfective-when negative seen in

the following examples in (6.68).

(6.68) Imperfective-when negative (cf. B.111):

a. pavékasi-guguvalaniila ‘when they were not kneeling for each other’
~ pavékasi-guguvalaniila =

~ pavékasi-guguvalaniila =

~ pavakasi-glguvalaniila =

~ pavakasi-giguvalaniila =
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b. pavékasi-tu-guguvaliila ‘when they were not kneeling on us’
~ pavakasi-tu-guguvaliila
~ pavékasi-tu-guguvaliila
~ pAvéakasi-ti-guguvaliila
~ pévakasi-td-gagavaliila
* pdvikasi-giguvalaniila

* pavikési-guguvalaniila

There are two observations about the data in (6.68). First, following the pattern seen in

(6.66), we see that if there is H on the first vowel of the prefix that H undergoes Doubling

and optional UUS within the prefix syllables. Optional UUS at the prefix level is seen in

(6.69).

(6.69) Optional UUS in prefixes:

H

va ka si- Input

H

.,
.,

va ka si- Doubling within prefixes

Vo
e,

va Ka si- Prefixal UUS




Second, if there is stem-initial H there is spreading by Doubling and that H also
undergoes UUS from the stem-initial syllable to the following vowels and the relevant

examples are repeated in (6.70).

(6.70) Optional-obligatory UUS:
pavakasi-guguvalaniila ‘when they were not kneeling for each other’

~ pévékasi-guguvalaniila =

~ pavékasi-guguvalaniila =

~ pavakasi-guguvalaniila =

~ pavikasi-glgivalaniila =

~ pavakasi-gigivalaniila =

* pavakasi-giguvalaniila

* pavakasi-giglvilaniila

The assumption is that once the stem-initial H is inserted, UUS becomes obligatory in
prefixes and this explains why the surface form like *pdvdkasi-giigivdldniila is
disallowed, because a L toned prefix cannot precede a stem-initial H.

The examples in (6.70) show that the presence of stem-initial H triggers automatic
Doubling and UUS applying to all vowels of the stem. The derivations in (6.71) show

each possible tone variant in (6.70).
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(6.71) Doubling in the prefixes a. UUS in the prefix domain:

H H

pa vakasi-guguvala nila pav

H
[~ e
IR B prrrd)

i
|
a

|
ka si- gu guvala nila

H H H

HF MH@

b. Optional Stem-Initial H Insertion: pa va ka si- gu guvala ni la
c. Doubling:

d. Obligatory UUS:

The variant in (6.71a) shows the option where UUS applies in prefixes, but there is no
UUS within the stem, because the stem-initial H is lacking. The option seen in (6.71b) is
never realized on the surface, because the stem-initial H insertion is subject to obligatory
Doubling, giving the variant in (6.71c). The variant seen in (6.71d) derives from UUS

applied at the prefix domain and also to the stem syllables.




Additional data in (6.72) show the interaction of various tonal processes in several
tenses. The verbs below have stem-initial H and they also assign H to the penult just like
the previous examples. Unlike in the previous tenses where the stem-initial H insertion is
optional, these tenses show that the H inserted at the beginning of the stem is obligatorily.

Obligatory stem-initial H insertion results in obligatorily UUS in the stem domain.

(6.72) Obligatory UUS:

a. Present habitual relative:

vana-giglvélaniita * vand-guguvalanfila  ‘that they kneel for each other’
vana-td-gigavaliila * vana-td-guguvaliila  ‘that they kneel on us’
vana-tumbilikéniila * vind-tumbilikaniila  ‘that they persuade for each other’
vana-td-timbilikiila * vana-td-tumbilikifla  ‘that they persuade for us’

b. Imperfective when positive:

pavasi-gigavilaniila * pdvasi-guguvalanifla ‘when they were kneeling for each other’
pivasi-ti-gigivilifla * pavdsi-ti-guguvaliila ‘when they were kneeling on us’
pavisi-timbilikéaniila * pavasi-tumbilikaniila ‘when they were persuading for each other’
¢. Present habitual when:

pavana-gaguvalaniila  * pivand-guguvalaniila  ‘when they kneel for each other’
pavanéd-ti-gigavdlifla  * pavdna-td-guguvaliila  ‘when they kneel on us’

pavana-ti-mbilik4nifla * pavand-tumbilikaniila ‘when they persuade for each other’
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One crucial observation about the data in (6.72) is that these tenses have only one option
of having multiple H’s, so in this respect these examples differ tonally from those seen in
(6.70), where there is one other option of having a single H in the penult, and the question
1s why. Recall that the crucial condition for proper application of obligatory UUS is the
presence of a level H in the penult and also another H at the beginning of the stem. In this
respect the data in (6.72) are tonally similar to the examples in (6.70), since any stem-
initial H tnggers obligatory UUS. The only difference is that there is a mixed pattern of
UUS in (6.70), while in (6.72) there is totally obligatory UUS. Recall also that if the

penult is L-initial and there is one option of a L toned prefix between the word-initial H

and the stem-initial H then there is also optional UUS.

I assume that the tenses in (6.72) require a presence of H on all of the prefix vowels
and the last prefix cannot have a L tone. Moreover, I posit that these tenses have stem-
initial H which I assume to be obligatory. The major tonal difference between (6.72) and
(6.70) is not in terms of application of obligatory UUS, but it is because there is
obligatory stem-initial H insertion in (6.72), while the H inserted at the beginning of the
stem in (6.70) is optional. The pattern with a single H in the penult is impossible in (6.72)
because the H at the beginning of the stem will undergoes obligatory UUS. I assume that
the surface multiple H tones like in pdvdnd-gigiivdldnifla in (6.72¢) derive from
Ipavind-giiguvalanilal, where all prefix syllables have H and there is also another.H on

the stem-initial vowel.




What we see is that there is a tone contrast between the tenses like pdvdsi-
guguvdldniila ‘when they were kneeling for each other’ in (6.72b) and pdvakasi-
guguvalaniila ‘when they were not kneeling for each other’ in (6.70). In former case
there is no L in the last two prefixes and the stem-initial syllable gets H by a rule which is
assumed to be obligatory. In the later case, there is one option of having a L tone in the
last prefix, and the H that appears at the beginning of the stem is inserted by a rule which
is assumed to be optional.

It is a generalization about Shimakonde that the optional pattern of UUS is found only
within the set of tenses which have H before the stem and also have an underlying
toneless prefix before the stem. Obligatory UUS applies only within the set of tenses
which has H at the beginning of the stem and also there is another level H in the penult. I
attribute the alternation between optional and obligatory UUS to underlying H vs. L on

the prefix and to whether the penult is L-initial or level H. Consider the following

examples in (6.73).

(6.73) Optional UUS vs. obligatory UUS:
‘a. Imperfective when negative (cf. 8.111);
pavakasii-lya /pa-va-ka-si-lya/ ‘when they were not eating’
~ pavdkasii-lya =

~ pdvékasii-lya =
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b. Present habitual when positive:
pavéanaé-lya /pé-va-nda-lya/ ‘when they eat’
*pavanai-lya

*pavinaa-lya

We know from the previous sections that in Shimakonde spreading does not target the
penult and final syllables. So, the underlying distinction on the prefix tone which I claim
is motivated by examples like those in (6.73).

We see that in (6.73a) there is Doubling within prefixes and UUS derives H in
[pdvdkd-) from /pdvaka-/. Note that the TP —si- in (6.73a) gets H by tense-sensitive rules
which assign H to the penult, since the stem vowel cannot get H due to Non-Finality.
Surprisingly, in (6.73b) there is only one option of having multiple H’s, because there is
no option of L-toned prefix.

The following examples in (6.74) include longer stems of other tenses where there is

tone alternation on the prefix. Due to tone alternation between H and L, the prefixes

appear with a single H, two H’s or multiple surface H’s.




(6.74) H vs. L tone contrast on the prefix;

a. Imperfective-when negative: ¢. Imperfective-when positive:
pavakasi-guguvalaniila cf. péavasi-giglvalaniila

~ pavakisi-guguvalaniila cf. * pavasi-guguvalaniila

~ pavékasi-guguvalaniila cf. * pavasi-guguvalaniila

~ pavakasi-gugivalaniila ‘when they were kneeling for each other’

‘when they were not kneeling for each other’

b. Past progressive relative negative: d. Present habitual when positive:
vékasi-guguvalaniila cf. pavand-gigavélaniila

~ vakasi-guguvalaniila cf. * pavana-guguvalaniila

~ vikési-guguvalaniila cf. * pavana-guguvalaniila

~ vikési-gigavalaniila ‘that they kneel for each other’

‘that they were not kneeling for each other’

We see that in (6.74a) there is the option of spreading H by Doubling or UUS in the
prefixes, but if there is H at the beginning of the stem there is obligatory UUS. This same
pattern is seen in (6.74b). The data in (6.74c) and (6.74d) show that there is only one
option of having multiple H’s, because these tenses do not have the option of having L in
the last prefix syllable and there is H obligatorily inserted at the beginning of the stem.
The relation between obligatory stem-initial H insertion and optional stem H insertion is

seen in the relevant derivations in (6.75).

278




(6.75) Obligatory UUS:

' H
| 1] \

pavakasi-guguva la m la Prefix UUS

Obligatory stem-initial H Insertion

pa va kasi-guguvala ni la Obligatory UUS

6.2 The Underlying Tone of Prefixes

In the previous section, I have shown that in Shimakonde, spreading processes may
apply at the prefix level, the stem domain and may cross over from one domain to
another domain. I have also shown that the final and penult syllables play a special role in
the language. This section describes the uﬁderlying tone of the prefixes. There are three
observations about the prefixal tone in Shimakonde. First, subject prefixes (SP’s) have no
underlying tone, and the tone that appears on the SP is determined by the tense of the

verb, not by the prefixes themselves.




Second, there is a class of tense-prefixes including the past-tense marker -ndi-, the
future tense-prefix -nda- and the present progressive -nku- which have an underlying H.
Third, there are tense-prefixes which are toneless and their tonal behavior depends on the

preceding tone.

6.2.1 The Tone of Subject Prefixes
In Shimakonde, SP’s are toneless and the tone that appears on the subject prefixes is
determined by the tense-aspect of the verb stem. Before I progress, I provide a list of

tenses where the subject prefix appears with H.

(6.76) H-toned SP in absolute word-initial position:

(76a) vad-ndi-guguvaliila ‘they had kneeled for’

(76b) vi-si-nda-guguvaliila ‘they were kneeling for’

(76c) vi-si-gligiviliila ‘that they were kneeling for’
(76d) vé-ka-si-guguvaliila ‘that they were not kneeling for’
{(76e) . va-nda-guguvaliila ‘they kneel for’

(76f) va-nd-gigivalifla ‘that they kneel for’

(76g) va-ka-na-gigaviliila ‘that they do not kneel for’
(76h) va-ka-guguvaliila ‘that they are not kneeling for’

280



vé-gagavaliila ‘kneeling for’
vé-ka-ndi-guguvaliila ‘they should kneel for’

vé-kéa-na-guguvaliile ‘they should not kneel for’

As seen, the 3 pl. subject prefix in (76) appears with a H tone. The next examples in
(6.77) include 2 sg. and 2 pl., and these examples show that the tone of the SP does not

change according to the specific grammatical person in Shimakonde.

(6.77) H toned SP:
i-ndi-guguvaliila ‘you (2 sg.) had kneeled’
mu-ndi-guguvaliila ‘you (2 pl.) had kneeled’
u-si-nda-guguvaliila ‘you (2 sg.) were kneeling for’
mua-si-ndd-guguvaliila ‘you (2 pl.) were kneeling for’

U-si-ghaguvaliila ‘you (2 sg.) that you were kneeling for’

mi-si-gigavalifla ‘that you (2 pl.) were kneeling for’

g-glguvaliila ‘you (2 sg.) kneeling’
mu-gagavaliila ‘you (2 pl.) kneeling for’
U-ké&-guguvaliila ‘that you (2 sg.) are not kneeling for’

miu-kd-guguvaliila ‘that you (2 pl.) are not kneeling for’




We can see that the SP’s in (6.77) are tonally the same as the 3 pl. SPin (6.76). Since the
person is irrelevant for the tone of the SP, in the subsequent pages I will only consider
examples involving the 3 pl. SP.

The data in (6.78) show a H-toned SP after a H-toned tense-prefix pa-.

(6.78) H-toned SP after prefixal H tone:

(78a) pé-va-glgavalidiile ‘when they kneeled for’

(78b) pa-va-ka-guguvalidifle ‘when they did not kneel for’
(78¢) pa-va-si-gagivaliila ‘when they were kneeling for’
(78d) pé-va-ké-si-guguvaliila ‘when they were not kneeling for’
(78e) pé-va-ka-guguvaliila ‘when they are not kneeling for’
(78f) pa-va-gigivaliila ‘when they are kneeling for’
(78g) péa-va-na-gagavaliila ‘when they kneel for’

(78h) pa-va-ka-na-gigavaliila ‘when they do not kneel for’

(78i) a-vd-na-gigivaliile ‘they should not kneel for’

The example in (6.78f) is crucial for determining the underlying tone of the SP. If the
stem is CV, the analogous tone for (6.78f) is a penult H which is realized as a falling tone
like pd-vda-lya ‘when they are eating’. Since H cannot get to the penult by Doubling,

that H must be underlyingly present on the SP va-.
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The examples in (6.77) and (6.78) show that there are various tenses including main

clause, subjunctive and subordinate forms of both positive and negative forms which

have H on the subject prefix syllable.
The following examples in (6.79) show that there is a class of tenses which select the

pattern of a L tone associated with the subject prefix.

(6.79) L-toned SP in absolute word-initial position:

(79a) va-ndi-gligaviliila ‘they kneeled for’

(79b) va-nku-guguvaliila ‘they are kneeling for’
(79¢) va-guguvaliila ‘that they are kneeling for’
(794} va-nda-gugivaliila ‘they will kneel for’

(79¢) | va-guguvalifle ‘let them kneel for’

(791) va-ka-guguvaliila ‘if they kneel for’

(79g) va-ka-guguvaliile ‘if they do not kneel for’

(79h) va-guguvalidiile ‘when they have kneeled for’

The next data in (6.80) show that the L-toned SP also appears after a L-toned prefix

either the negative prefix a- or the temporal prefix pa- ‘when’, which are underlyingly L.




(6.80) L-toned SP after prefixal L tone:

(80a) a-va-na-giguavaliile ‘do not kneel! for! (they)
(80b) a-va-guguvalidiile ‘they did not kneel for’
(80c) a-va-guguvalidiile ‘they had not kneeled for’
(80d) a-va-si-guguvaliila ‘they were not kneeling for’
(80e) a-va-na-guguvaliila ‘they do not kneel for’
(80f) a-va-guguvaliila ‘they will not kneel for’
(80g) a-va-na-guguvaliile ‘let them not kneel for’
(80h) pa-va-guguvalidiile ‘when they had kneeled for’

The data in (6.79) and (6.80) show that ;:enain tenses including positive and negative
forms of the main clause, subjunctive and subordinate tenses select a tone pattern where
H is associated with a stem vowel and the subject prefix appears with a L tone.

The crucial data for determining the underlying tone of the subject prefix are those
presented in (6.76), (6.79) and (6.80), where the subject prefix is not preceded by a H-
toned prefix. However, the previous examples do not show whether H that appears on the
prefix is underlyingly present or derived by a rule, so in the following discussion I begin

motivating the underlying tone of the subject prefixes.
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Shimakonde has various noun-class prefixes, and a table of all noun-class prefixes is
provided in the nominal morphology. For every noun class, except locative, there is a
distinct subject prefix. In classes 5, 7, 8,9, 10, 11,12, 13 and 14 the noun-class prefix and
the SP are phonologically identical, but in some cases including classes 1, 2, 3, 4 and 6,
the noun-class prefix has a different shape from the SP. The data in (6.81) list all subject

prefixes of Shimakonde.

(6.81) Subject prefixes of Shimakonde:

SP:

ni- 1% person (sg) cf. ni-ndi-guguvaliila ‘I had kneeled for’
tu- 1% person (pl) cf. ti-ndi-guguvaliila ‘we had kneeled for’
u- 2™ person (sg.) cf. 4-ndi-guguvaliila ‘you had kneeled for’

mu- 2" person (pl.) cf. mi-ndi-guguvaliila ‘you had kneeled for’

a- 3 person (sg.) cf. &-ndi-guguvaliila ‘(s)he had kneeled for’

va- 3" person (pl.) cf. vé-ndi-guguvalilla ‘they had kneeled for’




SP Noun class prefix

u- (cl. 3sg.) (mu-) cf, mud-ti u-ndipindikuidka ‘the head had turned over’
vi- (cl. 4 pl.) (mi-) cf. mi-ldandi vi-ndipindikulika ‘the trees had turned over’
li- (cl. 5sg.) (li-) cf. li-doddo  li-ndipindikuiika  ‘the leg had turned over’
a- (cl. 6pl.) (ma-) cf. ma-doddo a-ndipindikulika  ‘the legs had turned over’

shi- (cl. 7 sg.)

vi- (cl. 8 pl.)
i- (cl. 9sg.)
di- (cl. 10 pl.)

lu- {cl. 11 sg.)

{cl. 10 pl.)
ka- (cl. 12 sg.)
tu- (cl. 13 pl.)
u- (cl. 14 sg.)

a-

(shi-) cf. shi-pullla shi-ndipindikuiika
(vi-} cf. vi-pulila vi-ndipindikuiika
(i-) cf.i-ndiila i-ndipindikutika
(di-) cf. di-mbuiudi di-ndiguguvaliila
(lu-) cf. lu-ngadjo ld-ndipindikuiika
(di-) cf. di-ngadjo dindipindikuiika

(ka-) cf. kd-biidi  ka-ndiguguvaliila
(tu-) cf. ti-buddi  td-ndiguguvaliila
(u-) cf. 4-tatduli  d-ndipindikuiika

(ma-) cf. mé-titddli a-ndi-pindikuiika

P,

‘the knife had turned over’

‘the knives had turned over’
‘the road had turned over’

‘the goats had kneeled for’

‘the foot print had turned over’
‘the feet prints had tumed over’
‘the small goat had kneeled for’
‘the small goats had kneeled for’
‘the brain had turned over’

‘the brains had turned over’

*ma-tdtddli m4a-ndi-pindikuika

The following examples in (6.82) include the remote past, present habitual, participial

and the progressive relative negative which have a H tone on the subject prefix.
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(6.82) Surface H toned subject prefixes:

a. R’cmote past (as in (76a):

va-ndi-guguvalaniila ‘they had kneeled for each other’

ni-ndi-guguvaliila ‘I had kneeled for’
ti-ndi-guguvalaniila ‘we had kneeled for each other’

mu-ndi-guguvalaniila *you had kneeled for each other’

li-ndi-guguvaliila
shi-ndi-guguvaliila

di-ndi-guguvaliila

b. Present habitual (as in 76e}:

va-ndi-guguvalaniila
ni-nda-guguvaliila
td-ndé-guguvalaniila
mu-nda-guguvalaniila
li-nd4-guguvaliila
shi-nda-guguvaliila

di-nd4-guguvaliila

‘it {c1.5) had kneeled for’
‘it (cl.7) had kneeled for’

‘they (cl.10) had kneed for’

‘they kneel for each other’
‘I kneel for’

‘we kneel for each other’
‘you kneel for each other’
‘it (¢1.5) kneel for’

‘it (¢l.7) kneel for’

‘they (cl.10) knee] for’




c. Participial (as in 76i):

va-gigivalaniila _‘kneeling for each other (they)’
nga-gagavaliila ‘kneeling for (I)’
td-ghgidvalaniila ‘kneeling for each other (we)’
mu-glgdvalaniila ‘kneeling for each other (you)’
li-gigivaliila ‘kneeling for (cl.5)’
shi-gigivalaniila ‘kneeling for each other (cl.7)’
di-gugdvalaniila ‘kneeling for each other (cl.10)

d. Present progressive relative negative (as in 76h):

véa-ké-guguvalaniila ‘that they are not kneeling for each other’
ni-kd-guguvaliila ‘that I am not kneeling for’

tu-ké-guguvalaniila ‘that we are not kneeling for each other’
mu-ké-guguvalaniila ‘that you are not kneeling for each other’
li-kd-guguvaliila ‘that it (cl.5) is not kneeling for’
shi-ka-guguvaliila ‘that it (cl.7) is not kneeling for’
di-ka-guguvalaniila ‘that they (cl.10) are not kneeling for each other’

The following examples in (6.83) show the same subject prefixes given in (6.82), but
instead of having a H tone they appear with L tone, since these tenses require that the

prefix be H toned.
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(6.83) Surface L toned subject prefixes:

a. Recent Past (as in 79a):
va-ndi-gigivalaniila ‘they kneed for each other’
ni-ndi-giguvaliila ‘T kneed for’
tu-ndi-guguavalaniila : ‘we kneeled for each other’
mu-ndi-gagivalaniila ‘you kneeled for each other’
li-ndi-giaguavaliila ‘it {cl.5) kneeled for’
shi-ndi-gigivalifaa ‘it (cl.7) kneeled for’

vi-ndi-glgavalaniila ‘they (cl.8) kneeled for each other’

di-ndi-gﬁgl’walaniﬂa ‘they (cl.10) kneeled for each other’

b. Present progressive (as in 79b):
va-nku-guguvalaniila ‘they are kneeling for each other’
ni-nku-guguvaliila ‘I am kneeling for each other’
tu-nku-guguvalaniila ‘we are kneeling for each other’
mu-nku-guguvalaniila ‘you are kneeling for each other’
li-nku-guguvaliila ‘it (c1.5) is kneeling for’
shi-nku-guguvaliila ‘it (cl.7) is kneeling for’
vi-nku-guguvalaniila ‘they (cl.8) are kneeling for each other’

di-nku-guguvalaniila ‘they (cl.10) are kneeling for each other’




c¢. Conditional (as 79f-79g):

va-ka-guguvalaniila ‘if they kneel for each other’
ni-ka-guguvaliila ‘if I kneel for’

tu-ka-guguvalaniila ‘if we kneel for each other’
mu-ka-guguvalaniila ‘if you kneel for each other’
li-ka-guguvaliila “if it (c1.5) kneel for’
shi-ka-guguvaliila ‘if it (cl.7) kneel for’
vi-ka-guguvalaniila ‘if they (cl.8) kneel for each other’
di-ka-guguvalaniila ‘if they (cl.10) kneel for each other’

| The data in (6.82) - (6.83) show that the tone of the SP is dictated by the verb tenses, not
any property of the prefixes such as noun class, person or number.

There is only one tense-aspect prefix pa- ‘when’, which patterns tonally with the SP
in terms of its surface tone being dictated by the inflectional category of the verb. Due to
tone similarities between the tense-prefix pa- and the SP, I will treat this tense-aspect
marker together with the subject prefixes.

The recent past-when, the recent progressive-when and other tenses in (6.84) have a
H tone on the prefix pa-, but in the remote past-when shown in (6.84c), the tense prefix

pa- appears with a L tone. Consider the following examples in (6.84) below.

290



(6.84) Stem determined tone prefixes:
a. Recent past-when:

pa-goguvalidiile /pé-a-guguvalidile/  ‘when he kneeled for’

pi-va-giguvdlidiile /pd-va-guguvalidile/ ‘when they kneeled for’

pa-di-patikidiile /pé-di-patikidile/ ‘when they (cl.10) got stuck’
pa-ti-patikidiile /pé-tu-patikidile/ ‘when we got stuck’
b. Present progressive-when:
pa-gugivaliila /pd-a-guguvalila/ ‘when he is kneeling for’
pi-vé-gigivaliilla  /pd-va-guguvalila/  ‘when they are kneeling for’
pé-li-patikiila /pa-li-patikila/ ‘when it {cl.5) is stuck’
pa-ti-pétikiila /pa-tu-patikila/ ‘when we are getting stuck’
¢. Remote past-when:
pa- guguvalidiile /pa-a-guguvalidile/  ‘when he had kneeled for’
pa-va-guguvalidiile /pa-va-guguvalidile/ ‘when they had kneeled for’
pa-di-patikidiile /pa-di-patikidile/ ‘when they (cl.10) had stuck’

pa-tu-patikidiile /pa-tu-patikidile/ ‘when we had stuck’

The first example in each set of (6.84) comes from underlying /pa-a-guguval-/, where

there is a sequence of identical vowels and one of the vowel in the sequence gets deleted.




The prefix pa- usually has H, except in one tense, the remote past shown in (6.84c),
where the prefix pa- has a L tone, because this tense requires no H on the tense-aspect
prefix pa-. SP’s are also L-toned after the negative low-toned prefix a-, as illustrated
previously in (6.80). What this means is that the tone of the subject prefix is not
phonologically predictable. Instead, tone is determined by the inflectional property of the

tense-aspect.

6.2.2 The Tone of Tense-Aspect Prefixes
In Shimakonde, the inflectional category of the verbs is marked by segmental tense-
prefixes, tone, or both. Before I examine the tone of the tense-aspect prefixes, I provide a

list of tense-prefixes in (6.85).

(6.85) Tense-prefixes of Shimakonde:

Prefix Possible environment Illustration Gloss *
ku- Infinitive kd-gagavadla ‘to kneel’

-nku- Present progressive va-nku-giglvaila ‘they are kneeling’

-ndi- Past tense va-ndi-gigivaila ‘they kneeled’

-si- Subordinate tenses vé-si-glglvaala ‘that they were kneeling’
a- Negative a-va-si-guguviila ‘they were not kneeling’
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Future va-nda-gigivaila ‘they will kneel’
Negative a-va-na-guguvaala  ‘they do not kneel’
Conditional va-ka-guguvaila ‘if they kneel’

When-tenses pa-giglvaala ‘when he is kneeling’

The relation between the actual segmental form of the tense-aspect prefix and its
semantics is not always clear. The tense-prefixes a- and —ka- have the semantic value of
“negation” and “conditional”, respectively, but there are various tenses in the language
where negativity is marked tonally, and the prefix a- is absent. Consider the additional

data in (6.86).

(6.86) TP and its semantics:

va-ka-guguvaila ‘if they kneel’
va-ka-tu-guguvaliila ‘if they kneel on us’
va-ka-na-gigivadla ~ va-ka-na-guguvaila ‘while not kneeling’
va-ki-guguvaala ‘that they are not kneeling’
va-ka-ta-guguvaliila ‘that they are not kneeling on us’

va-ka-na-giguvaila ~ va-kéd-nd-guguvéila ‘that they do not kneel’

va-ka-na-ti-gigavalifla ~ va-ka-nd-tu-guguvaliila ‘that they do not kneel on us’




The examples in (6.85) - (6.86) show that ka- shows up in conditional and negative
tenses. This prefix is not even consistent, since it appears in conditional and negatives,
but not all negatives include the ka- prefix. The prefix a- which appears before SP shows
up consistently only in negatives, but not all negatives have this prefix.

The following examples in (6.87) show that the prefix -na- may occur in the present

habitual negative, subjunctive negative and in the present habitual relative.

(6.87) Lack of semantic transparency of the tense-prefix:

a. Present habitual negative: a-va-na-guguvaliila ‘they do not kneel for’
b. Subjunctive negative: a-va-na-gaguvaliile ‘let them not kneel for’
c. Present habitual relative: va-né-guguvaliila ‘that they kneel for’

What we see is that the same prefix may occur in different tenses with different semantic
values, so there is no transparent relation between the prefix and the tense-aspect in
which the prefix appears.

Based on surface tone, Shimakonde has three classes of TP’s. First, there is one class
with an underlying H tone, and that H can be detected by comparing shorter and longer
verb stems. Second, there is a class of tense prefixes which have an underlying L tone.
Finally, some tense-prefixes can be described as having either an underlying H or L
tones, because one cannot be certain what the underlying tone is based on the surface

tone.
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The uncertainly of determining the underlying tone is because the prefix has a surface
H, but that H could be underlying, or could come from spreading of an underlying
preceding H.

I begin motivating the underlying H tone of the TP’s in a context where the prefix
appears with a H tone and there is no other H preceding it. Then, I examine the tense
prefixes which have an underlying L tone. Finally I discuss the more complicated case of

tense prefixes which surface with H after another prefix with a H tone.

6.2.2.1 Underlying H Tone of Tense-Aspect Prefixes

In Shimakonde only the TP’s —ndi-, -nda- and —na- have underlying H which shows
up on the prefix in certain contexts about to be discussed. The TP —ndi- is used in the
recent past and remote past tenses and -nda- and —na- appear in the future and present

habitual tenses. All the other TP’s have an underlyingly L tone. The examples in (6.88)

include the recent past positive and the future tenses, which have an underlying H on the

tense prefixes.




-

®

PY {6.88) Underlying H toned TP:

a. Recent past:
va-ndi-paita ‘they got’

® va-ndi-le€ka ‘they left’
va-ndi-lifma ' ‘they cultivated’

o va-ndi-juligwa ‘they requested’
va-ndi-td-juigwa ‘they requested us’
va-ndi-ti-leéka ‘they left us’

& d. Future tense:
va-ndé-paita ‘they will get’
va-ndi-leéka ‘they will leave’

o
va-nda-liima ‘they will cultivate’
va-nda-tu-juigwa ‘they will request us’

® va-nda-ti-leéka ‘they will leave ua’

The tenses in (6.88) are tonally similar in terms of having an underlying H on the pre-
® stem TP -ndi- and -nda-, and that H shows up on the prefix before a H toned syllable,
where the prefix H cannot shift as it does if the target syllable is L.

e

®
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We know from the previous sections that shift of the prefix H does not target 2 H toned
syllable, and H does not target the penult by Doubling. So, the H that appears in the
penult in (6.88) is assigned by an independent rule and the reason why H appears on the
prefix vowel is because shift is blocked by the following H.

The next examples in (6.89) show that in stems where the penult H is lacking, the
prefix H of the recent past and future tenses appears on the root-initial vowel, and the

prefixes have a L tone.

(6.89) Prefixal H shift;

va-ndi-léombwa * va-ndi-loombwa  ‘they got married’
va-ndi-léodya * va-ndi-loodya ‘they showed up’
va-nda-léombwa * va-ndd-loombwa  ‘they will marry’
va-nda-l6odya * va-ndé-loodya ‘they will show up’

We see that pre-stem prefixes are L and there is H on the stem-initial syllable, which
happens to be the penult. The pattern seen in (6.89) derives from H shift, which moves H
from the TP to the next syllable. These data also show that it is not a position in the word
which blocks H shift from targeting the penult syllable. Instead, it is the actual location of

H which blocks shift from targeting the following syllable.
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The underlying H of the prefixes —ndi- and —nda- regularly shows up in the next
syllable in CVCVCYV stems due to tone shift. This tone mobility makes the H-toned

prefixes appear with a L tone as seen in (6.90).

(6.90) Prefixal H shift in CVCVCV stems:

va-ndi-pimiila ‘they measured for’
cf. va-ndi-piima ‘they measured’
va-ndi-tdleéka ‘they cooked’
cf. va-ndi-paata ‘they got’
va-nda-pimiila ‘they will measure for’
cf. va-ndé-paita ‘they will get’
va-nda-tile¢ka ‘they will cook’

It is a factual observation that in Shimakonde all tenses involving —ndi- and -nda-
prefixes have L-initial tone in the penult. To explain the data in (6.89) — (6.90) I assume
that there is H on the TP’s -ndi-, -nda- and that H appears on the prefix when shift is
blocked. However, the prefix H moves from the prefix to the stem-initial syllable if shift
is not blocked.

Additional data of prefixal H shift is seen in (6.91), where longer stems are
considered. These examples show that it is tone shift which makes the underlying H of

the TP not show up on the prefix.
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(6.91) Prefix-to-stem shift:
va-ndi-lékaniila ‘they left for each other’
va-ndi-pimaniila ‘they measured for each other’
va-nda-1ékdniila ‘they will leave for each other’
va-nda-piméniila : ‘they will measure for each other’
va-nda-gligivaladnga ~ va-nda-gigivaladnga ‘they will kneel repeatedly’

va-nda-gigavalifla  ~ va-nda-gagavéliila ‘they will kneel for’

We can see that longer stems have the option of applying Doubling or UUS. For the
moment I will only focus on the issue of prefixal tone and in turn to the problem of tone
optionality in the next section.

The next data in (6.92) show that if the prefixes —ndi- and -nda- appear after a H

toned SP prefix, the H remains on the prefix.

(6.92) H toned TP after H prefix:
vé-ndi-piima ‘they had measured’

vi-ndi-td-piima : ‘they had measured us’

va-ndi-pimaniila ~ va-nd{-piméniila  ‘they had measured for each other’

va-ndi-le€ka ‘they leave’




va-nda-ui-leéka ‘they leave us’
va-nda-lekaniila ~ vé-nda-lékaniilla  ‘they leave for each other’

véa-ndd-pimaniila ~ vd-ndé-piméniila  ‘they measure for each other’
It is impossible to tell whether the TP’s in (6.92) are underlyingly H or they get H from
the preceding syllable. One other TP which has an underlying H is the prefix na- which

shows up with H if the prefix is in the penult as in (6.93).

(6.93) H toned TP —na-:

ava-nai-lye ‘let them not eat’
ava-naa-iie ‘let them not defecate’
ava-nad-gwe ‘let them not fall down’

The underlying H of the TP is realized as a rise-fall in the penult due to a later rule. The
penult H in (6.93) cannot derive from spreading since the target syllable would be in the
penult. Anyhow, spreading would imply that the H should still be associated to its
underlying source.

The following examples in (6.94) show that if the stem is CVCV or longer, the
underlying H of the TP appears on the following vowel due to prefixal shift. Recall that

shift does not care about the penult, so there is no tone blocking from targeting the penult.
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(6.94) H shift form —na- to the stem-initial vowel:
ava-na-paate ‘let them not get’
ava-na-piite ‘let them not pass’
ava-na-tdolye ‘let them not care about’
ava-na-léole ‘let them not look at’
ava-na-limiile ‘let them not cultivate for’
ava-na-liméaniile ‘let them not cultivate for each other’

ava-na-guguivélaniile ‘let them not kneel for each other’

The examples in (6.94) show that the prefix —na- has L due to tone shift. Following the
same general pattern, if H gets to the stem vowel by spreading is subject to Doubling and

UuUS.

The following examples in (6.95) show that if an OP is included within the macro-

stem, the prefix -na- still shows up with a L tone, because shift will put the prefix H on
the OP. As seen previously, the H of the OP is blocked from undergoing Doubling from

the prefix to the stem vowel.




(6.95) Underlying H of prefix —na- and shift:

ava-na-ti-pimiile ‘let them not measure for us’
ava-na-td-limiile ‘let them not cultivate for us’
ava-na-va-guguvaliile ‘let them not kneel for them’

Furthermore, compare ava-tu-pimidiile from /avd-tu-pimidiile/ ‘they did not measure for
us’ with avana-ti-pimiile from /avand-tu-pimiile/ ‘let them not measure for us’. In the
former case, the H shifts from the SP to the stem-initial syllable, as happens with H's that
originate on the SP. In the latter case, H only shifts to the OP, since the H originates from
the TP —n4- and not the SP. In certain tenses like the future tense, the prefix -nda-

optionally alternates with the prefix -na- as in (6.96).

(6.96) -nda- ~ -na- alternation:

a. va-ndad-gwa ~ va-nad-gwa ‘they will fall down’
va-ndad-ia  ~ va-nad-fia ‘they will defecate’
va-ndaa-lya ~ va-nai-lya ‘they will eat’

b. ava-ndd-twa *ava-nddi-twa ‘they do not pound’
ava-ndi-la  *ava-ndai-fia ‘they do not defecate’
ava-ndi-lya  *ava-ndaa-lya ‘they do not eat’

The conclusion is that in Shimakonde, some TP’s have an underlying H, and that H may
or may not appear on the prefix due to an independent tone rules which move H from its

original source.
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6.2.2.2 Underlying L tone of Tense-Aspect Prefixes

In Shimakonde, there is one other class of TP’s with underlying L. This class includes
the prefixes a-, -ka-, -si- and -nku- which may attach to the verb stem individually or in
combination with other prefixes. I begin describing the tone pattern of the TP -nku- and
then focus on the remaining prefixes.

The following examples in (6.97) show that the prefixes —nku- appears with H before

CV stems, but this same prefix has L before CVCV or longer stems.

(6.97) Prefixal H in CV stems:

a. va-nkui-twa ‘they are pounding
va-nkaid-lya ‘they are eating’
va-nkud-pa ‘they are giving’
va-nku-piima ‘they are measuring’
va-nku-pimiila ~ va-nku-pimiila ‘they are measuring for’

va-nku-lekaniila ~ va-nku-lékaniila  ‘they are leaving for each other’

What we see is that the TP’s —nku- has H in (6.97a), but the same prefix shows up with a

L tone in (6.97b). One major tonal characteristic of these tenses is the presence of a level

penult H. In this respect this pattern differs tonally from the pattern seen in (6.90) —

(6.94), where there is L-initial in the penult.




There are two ways of explaining the pattern of tone prefixes in (6.97). One way is to
assume that this prefix has H and that H shifts to the next syllable, but prefixal H does not
target the final syllable due to Non-Finality. This restriction explains why the examples in
(6.97a) have H on the TP prefix. Under this assumption, the optional pattern with a single
H in the penult in CVCVCVCV stems can be explained by an independent rule which
delinks H, and that rule should apply after UUS.

Another way of explaining the tone pattern of prefixes in (6.97) is to say that these
prefixes are L toned. The reason why there is H on the prefix in (6.97) is because the
prefix happens to be in the penult, where generally H goes. Under this assumption, the
optional pattern with multiple level H’s can be explained by saying that another
independent rule optionally inserts H at the beginning of the stem, and that stem-initial H

undergoes rightward spreading. The rule that inserts H to the stem is formalized in (6.98).

(6.98) Stem H Insertion:

@ - H /[srem— ]

The H inserted by the rule in (6.98) is mapped to the proper mora by tone mapping rule

given in (6.99). In Shimakonde, the stem H is generally mapped onto the penult syllable.
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(6.99) Stem Mapping:
H

[stTeM M ]

In Shimakonde, there are some tenses like the present habitual negative (cf. 6.100a),

present progressive (cf. (6.100b), imperfective progressive negative (cf. 6.100c), past

progressive relative negative (cf. 6.100d) and present habitual relative negative (cf.

6.100e) which specifically require that a H be inserted at the beginning of the stem.

(6.100) Stem-initial H Insertion:

a. Present habitual negative:
avana-pimiila ~ avana-pimiila
avana-pimaniila ~ avana-piméniila
b. Present progressive positive:
vanku-pimiila ~ vanku-pimiila
va-ku-pimaniila  ~ vanku-piméniila
c. Imperfective progressive negative:
ava-si-pimiila ~ avasi-pimiila

avasi-pimaniila  ~ avasi-pimdniila

‘they do not measure for’

‘they do not measure for each other’

‘they are measuring for’

‘they are measuring for each other’

‘they were not measuring for’

‘they were not measuring for each other’




d. Past progressive relative negative:

vakasi-pimiila  ~ vékasi-pimiila ‘that they were not measuring for’
vikasi-pimaniila ~ vakdsi-piméniila  ‘that they were not measuring for each other’
e. Present habitual relative negative:

vdkdna-pimiila  ~ vikana-pimiila ‘that they do not measure for’

vakédna-pimaniila ~ vdkina-piméiniila  ‘that they do not measure for each other’

One last point to be made is that the TP's —ndi- and —-nda- seen previously differ
tonally from the prefixes —nku- before CVC stems. Specifically, the prefixes —ndi- and -
nda- always have H tone before H in CVC stems as in va-ndi-padka ‘they got’ or va-ndd-
padta ‘they will get’, so *[va-ndi-padka] and *[va-nda-padta] are ungrammatical,
because the underlying H prefix cannot be deleted and that H is not subjeét to tone shift,
since shift does not target a H toned syllable. The examples of (6.97b) show that the
prefixes —nku- appears with L before CVC as in va-nku-piima ‘they are measuring’, so
*va-nkii-pfima and *va-nkii-piima are not a possible outcomes in the language.

Recall from (6.63)-(6.64) that the pattern involving multiple H's and a single H in th(;
penult can also be explained by assuming that all these tenses have stem-initial H and that
H undergoes obligatory UUS. An independent tone rule delinks H at the left edge of the
stem. In Shimakonde, there is no case of a single level H mapped to both moras of the

penult without involving stem-initial H.
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Although the discussion about the relation between surface tone distribution and the
length of the stem is presented in the next section, I point out that the H which appears on

TP —nku- before CV stems like va-nkidu-pa ‘they are giving’ is assigned to the stem by

tense-sensitive rules, but that H is mapped on the prefix which happens to be the penult,

because Non-Finality prevents the final vowel of the stem to get H. This fact explains
why the underlyingly L toned TP —nku- surfaces with a H tone in CV stems.

The class of TP’s with underlying L tone also includes the prefixes a-, -ka-, and —si.
The following examples in (6.101) show that the prefix —ka- in the conditional, the prefix
-si- in the imperative progressive negative and the negative a- show up with a L tone,

because they are underlyingly L.

{(6.101) Underlying tone of prefixes -ka-, -si-, and a-.

a. Conditional:

va-ka-guguvalaniila ‘if they kneel for each other’
ni-ka-guguvaliila ‘if I kneel for’

tu-ka-guguvalaniila ‘if we kneel for each other’

mu-ka-guguvalaniila ‘if you kneel for each other’




b. Imperfective progressive negative:

a-va-si-guguvalaniila ~ a-va-si-gigivalaniila ‘they were not kneeling fore. 0.’
a-tu-si-guguvalaniila ~ a-tu-si-gligivalaniila ‘we were not kneeling fore. 0.
a-mu-si-guguvalanifla  ~ a-mu-si-gdgavalaniila ‘you were not kneeling fore. 0.

The following examples in (6.102) show that if the L toned TP -ka- and -si- follow a
prefix which has an underlying H tone, they also surface with H tone due to Doubling.
The negative prefix a- never appears after another prefix word-internally, because it

always appears in the absolute word-initial position.

(6.102) Underlying tone of prefixes —ka- and —si- after H:

a. Present progressive relative:

vik4-guguvaliila /vaka-guguvaala/ ‘that they are not kneeling for’
vaka-guguvalaniila {vaka-guguvalaniila/  ‘that they are not kneeling fore. 0.’
b. Suggestive:

vakéandi-guguvaliila /vdkandi-guguvalila/  ‘they should kneel for’
vakandi-guguvalaniila  /vékandi-guguvalanila/ ‘they should kneel for each other’

c. Past progressive relative negative:

vé-ka-si-guguvaliila /vé-ka-si-gﬁguvalanﬂa/ ‘that they were not kneeling for’
va-ka-si-guguvalaniila  /vd-ka-si-guguvalanila/ ‘that they were not kneeling fore. o’

~ va-kéa-si-ghgavalaniila =
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vé-ka-si-tu-guguvaliila  /va-ka-si-tu-guguvalila/ ‘that they were not kneeling on’

~ vé-ké-si-ti-gigivalifla =

The examples in (6.102) show that the H of the first prefix syllable gets to the following
prefix vowel by Doubling. In (6.102c) optionally the H of the prefix spreads to all prefix
vowels by UUS applied to prefix domain. The L toned prefix —ka- never gets H from

Doubling before CV stems due to avoidance of penult H as seen in (6.103).

(6.103) Avoid penult H in CV stems:

a. CV stems b. CVCV stems:

vi-kaa-lya ‘that they are not eating’ cf. vd-kd-liima ‘that they are not cultivating’
vi-kaa-pa ‘that they are not giving’ cf. va-kd-puuta ‘that they are not washing’

vi-kaa-fia ‘that they are not defecating’ cf. va-ké4-teepa ‘that they are not bending’

Thus even in tenses where the underlying L toned prefix is preceded by H, still there is

evidence that the prefix —ka- is underlyingly L. Consider the data.in (6.104), where

Doubling seems to target the prefix —si- despite being in the penult.




(6.104) The tone of the prefix —si- in CV stems:

a. CV setms: b. CVCV stems:

va-sii-lya ‘that they were eating’ cf. va-si-liifma  ‘that they were cultivating’
va-sii-fla  ‘that they were defecating’  cf. va-si-pldta ‘that they were washing’

vé-sif-gwa ‘that they were falling down’ cf. va-si-téépa  ‘that they were bending’

The CV stems in (6.104a) have H on the subject prefix va- and there is also another H on
the tense prefix —si- which happens to be the penult. The CVCV stems in (6.100b) show
the same tone pattern where there is H on the penult and all syllables that precede the
penult. The explanation for the tone pattern in (6.104) is that the subordinate tense has a
sequence of underlying two H’s, one being assigned to the penult and another H
associated with the subject prefix, so vd-si-liima derives from /vd-si-lima/ ‘that they were
cultivating’, a context where there is obligatory Doubling.

The CV stems thus do not provide an example of Doubling, where the prefix —si-
happens to be the penult, where Doubling does not apply. The prefix —si- in vd-sfi-lya
‘that they were eating' gets H from the stem tone mapping rule, because the final vowel
of the stem is virtually invisible for tone rules.

The analysis developed here makes the correct prediction about the underlying tone
of the prefixes in the language. Specifically, the TP’s -ka- and -si- will only surface with
a H tone if a H toned syllable precedes these morphemes and one never expect to find

these prefixes with a H tone before low toned syllables.
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6.3 Different Tone Patterns on the Penulit as Determined by Tense

This section examines various tense-sensitive rules which specifically assign a H tone
to the penult. The major question is how to account for the tone contrast in the penult,
specifically rising and rise-fall tones. In Shimakonde, only LH rising and LHL rise-fall
appear in the penult of a verb stem, and the contour tones may or may not be preceded by
a H tone.

Falling HL tone also appears on the penult, but the penult fall derives from spreading
H from the left edge to the right edge of the stem, so one never finds falling tone in verb
stems without involving other tone processes. Finally, there is a fall-rise tone at the

phonetic level when there is vowel fusion. Thus, it is predictable that verb stems assign H

to the penult, but it is impossible to predict whether the penult H is going to be realized as

rising or rise-fall, just based on phonetic criteria.
There are two major assumptions about the tone system of Shimakonde. First, verb
stems do not have underlying tone contrast and a H tone that appears on the surface is

assigned by a rule in (6.98) repeated in (6.105) below.

(6.105) 6] - H / [stem — ] H-Insertion:




Second, the penult contour tones found in verb stems are derived by interacting factors,
specifically Stem Mapping rule and stress-induced lengthening. In the subsequent pages I
provide a list of all tenses illustrating the penult tone contrast and develop an analysis
accounting for the tone patterns on the penult.

I begin examining the class of verbs which have a surface LHL rise-fall in the penult.

The penult nse-fall is seen in (6.106).

(6.106) Penult LHL rise-fall

(106a) Remote past negative:

ava-iiile ‘they had not defecated’
avi-peéle ‘they had not give’

ava-pimiile ‘they had not measured’
ava-pimidiile ‘they had not measured for’
ava-guguvaleénge ‘they had not kneeled repeatedly’

(106b) Conditional positive:

vakaa-fia ‘if they defecate’

vikad-pa ‘if they give’

vaka-piima ‘if they measure’

vaka-pimiila ‘if they measure for’

vaka-guguvaladnga ‘if they kneel repeatedly’
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(106c) Remote past perfective-when positive:
pava-iiiile
pavi-peéle
pava-pimiile
pava-pimidiile
pava-guguvaleénge
(106d) Remote past positive.
vandii-fia ~ vandii-fia
vindii-pa ~ vindii-pa
vandi-piima
vandi-pimiila ~ vind{-pimiila
vandi-guguvaladnga ~ vandi-glhgivalainga
(106¢) Present habitual positive:
vandaa-fia ~ vandaa-fia
vindaa-pa ~ vindaa-pa
vandé-piima
vanda-pimiila ~ vandé-pimiila

vindi-guguvaladnga ~ vandé-giguvaladnga

‘when they had defecated’
‘when they had given’

‘when they had measured’
‘when they had measured for’

‘when they had kneeled repeatedly.’

‘they had defecated
‘they had given

‘they had measured’
‘they had measured for’

‘they had kneeled repeatedly’

‘they defecate’
‘they give’
‘they measure’

‘they measure for’

‘hey kneel repeatedly’




@

(106f) Present progressive relative positive:

vai-iia ‘that they are eating’

vai-pa ‘that they are giving’

va-piima ‘that they are measuring’
va-pimiila ‘that they are measuring for’
va-guguvaladnga ‘that they are kneeling repeatedly.’

(106g) Imperfective progressive positive:
vasindaa-fia ~ vésindaa-iia
visind4a-pa ~ visindaa-pa
vésinda-piima
vasindéa-pimiila ~ vasinda-pimiila
visinda-guguvaladnga ~ vasinda-gdghvalainga

(106h) Suggestive positive:
vikandii-fia ~ vakandii-fia
vakandii-pa ~ vikandii-pa
vékandi-piima
vakéndi-pimiila ~ vékéndi-pimiila

vikdndi-guguvaladnga ~ vdkdndi-guglivaladnga
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‘they were defecating’
‘they were giving’

‘they were measuring’
‘they were measuring for’

‘they were kneeling repeat.’

‘they should defecate’
‘they should give’

‘they should measure’
‘they should measure for’

‘they should kneel repeatedly’



The examples in (6.106) include all tenses with a surface penult rise-fall in the language.
One observation about these data is that CV and CVC stems are tonally problematic in
terms of surface tone distribution, since they do not always pattern tonally the same with
the analogous longer stems. One other observation about these data is that if there is a
single rise-fall on the penult, and there is no H before the rise-fall at the left edge of the
stemn, the rise-fall appears as such.

If there is H at the left edge of the verb preceding the penult rise-fall, then both the
penult rise-fall and the preceding H appear on the surface, and the H assigned to the left
edge of the stem is subject to spreading. The assumption about the penult rise-fall that
appears in the inflectional stems in (6.106) is that these tenses get H inserted into the
stem by a Primary Stem H-Insertion rule. The H inserted into the stem is mapped onto the
penult by a Stem Mapping Rule, which specifically puts the H tone on the penult syllable
as seen in (6.107). The rule only maps the tone to the first mora of the penult in these

specific tenses.

(6.107) Penult Stem Mapping: H
' %

[S’I‘EMI 1 ]
#




To explain the penult rise-fall I assume that the H tone associated with the penult syllable
by (6.107} is always realized as LHL rise-fall. Rise-fall will not appear on the surface if
H is assigned to the penult by further phonological rules about to be discussed.

The derivations in (6.108) show how the correct surface tone is derived in the

conditional, when the penult H changes to LHL rise-fall.

(108) H
va-ka- guguvalanga Input
va-ka- guguvalIlga Penult Stem Mapping
[LP|E]
va-ka- guguvalanga Penult H-to-LHL. Change

What the derivations in (6.108) show is that there is no way of formalizing the change of
H to a LHL nise-fall, since this change entails some complex phonetic detail, so there is
no need for explaining how LHL is linked to a bimoraic syllable. It is a fact that there is
no a phonological explanation for having LHL assigned to a bimoraic syllable, since
there is no apparent reason for why and how a sequence of three tones L-H-L would

contract, when there are more available moras within the stem.

316




The mechanism of having LHL in a bimoraic syllable can be explained in a very
simple way. First, there is H assignment to the penult like in guguvaldnga ‘kneel’. Then,
by applying penult lengthening after H assignment we get a falling tone as in
guguvaldanga. Finally, there is another rule which puts a L tone in any penult fall, giving

a rise-fall. The derivation of the penult LHL is seen in the representation in (6.109).

(6.109) Penult H-to-LHL Change:

a. Input for LHL: b. Lengthening: ¢. Penult fall L Insertion:
H H L L H L
\\
Jt m | le n A th }lx m
| 1 Vo
c o# o # #

As can see, the rule creating the penult LHL rise-fall in (6.109) adds a L at the beginning,
since the second L would be already present, because this rule applies only to HL penults.
It should be clarified that on the surface, LHL rise-fall is tonally contrastive with level H,
HL falling and LH rising as seen in (6.110). Rise-fall can be preceded by both H and L

tones.
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{6.110) Penult tone contrast:

Penult rising LH: pimiila ‘measure for!’

Penult rise-fall LHL after L: vaka-pimiila ‘if they measure for’

Penult rise-fall LHL after H: vdnda-piima ‘they measure’

Penult falling HL.: vashindd-piimya ‘they were causing to measure’
Penult level H: avana-piima ‘they do not measure’

Level L: ava-pimiila ‘they will not measure for’

The basis for this tone contrast will become clear throughout this analysis when the
discussion about penult tone contrast covers all the relevant data.

We shall see that further tense-sensitive tone rules also may assign H to the penult in
a later phonological stage, but that H assigned to the penult in a later stage is never
realized as rise-fall, instead it appears as a rising tone. Also H’s which shift from a prefix
to the penult surface as falling tone, not rise-fall.

The rule that creates the penult rise-fall affects a large number of verbs in

Shimakonde as seen in (6.111).

{6.111) Verbs with penult rise-fall:
(111a) Remote past negative:
ava-lifle ‘they had not eaten’

ava-pimidiile ‘they had not measure for’
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ava-tu-guguvadiidye

(111b) Remote past positive:

vandi-piima
vandi-pimiila ~ véndi-pimiila
(111c) Conditional positive:

vaka-piima

vaka-pimiila

aka-tu-guguvadiidya

(111d) Present habitual:

vanda-piima

vénda-pimiila ~ vand4-pimiila

(111e) Remote past perfective-when positive:

pava-liile

pava-pimiile

pava-tu-guguvadiidye

(111f) Imperfective progressive positive:
vasinda-piima

vasinda-pimiila  ~ vasinda-pimiila
(111g) Present progressive relative:
va-piima

va-pimiila

‘they had not caused us to kneel for’

‘they had measured’

‘they had measured for’

‘if they measure’
‘if they measure for’

‘if they cause us to kneel for’

‘they measure’

‘they measure for’

‘when they had eaten’
‘when they had measured’

‘when they had caused us to kneel’

‘they were measuring’

‘they were measuring for’

‘that they are measuring’

‘that they are measuring for’




va-tu-guguvadiidya ‘that they are causing us to kneel for’

(112h) Suggestive positive:

vakandi-piima ‘they should measure’
vakdndi-pimiila ~ vdkédndi-pimiila ‘they should measure for’
vakéndi-td-guguvadiidya ‘they should cause us to kneel for’

The second class of inflectional stems found in Shimakonde includes six tenses which

have a LH rising tone in the penult. Stems with penult LH tone are seen in (6.112).

{6.112) Penult LH rising tone:

(112a) Imperative positive:

fiaa ‘defecate!’

paa ‘givel’

piima ‘measure!’

pimiila ‘measure for!’
guguvalainga ‘kneel repeatedly!”

(112b) Recent past positive:

vandii-fia ‘they defecated’
vandii-pa ‘they gave’
vandi-piima ‘they measured’
vandi-pimiila ‘they measured for’

vandi-gigavaladnga ~ vandi-gugiviladnga ‘they kneeled for repeatedly.’
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(112¢) Future positive:
vandaa-fia . ‘they will defecate’
vindad-pa ‘they will give’
vanda-piima ‘they will measure’
va-nda-pimiila ‘they will measure for’
vanda-gtigivaladnga ~ vanda-gigtvélainga ‘they will kneel repeatedly’
(112d) Recent past negative:
avé-fiifle ‘they did not defecate’
avi-peéle ‘they did give’
ava-pimiile ‘they did not measure’
ava-pimidiile ‘they did not measure for’
ava-gaguvalidiile ~ ava-gigdvélidifle  ‘they did not kneel for’
(112e) Recent past perfective-when negative:
paviké-niile ‘when they did not defecate’
pévika-peéle ‘when they did give’

pavika-pimiile ‘when they did not measure’

pavaka-pimidiile ‘when they did not measure for’

pavéika-guguvaleénge ‘when they did not kneel repeatedly’




(112f) Subjunctive positive:

vaa-fié ‘let them defecate’

vii-pé ‘let them give’

va-piime ‘let them measure’

va-pimiile ‘let them measure for’
va-guguvalangiile ‘let them kneel for repeatedly.’

We see that CV stems of (6.112) do not pattern tonally the same as the analogous longer
stems, because the stem vowel also happens to be word-final, which has tone restrictions.
There is only one exception in the language, namely the subjunctive (112f), where there
is a stem-final H in a CV stem. The underlying H of the prefix is realized as rise-fall in
CV stems, when the prefix is a penult syllable. Again, the only exception is when the CV
stems include the subjunctive positive.

The tenses in (6.112) reflect two independent rules. First, the stress-lengthening rule
creates a long vowel in the penult by inserting an additional mora and that rule precedes
the stem tone mapping rule which targets the penult. In case of penult rise tone, the stem
mapping rule which generally puts H on the penult will associate H with the right edge of
the penult syllable by a specific rule referred to as Penult H Mapping rule formalized in

(6.113).
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(6.113) Penult H Assignment: T

ol

vl

The derivations in (6.114) show the correct output in the imperative by mapping the H

tone to the penult after stress-induced lengthening.

(6.114) H

11
guguvalanga

H

guguvalanga Stress Lengthening

guguv:M;a Penult H Assignment

We can see that the penult rise derives from crucially ordering stress-lengthening before
this penult H mapping rule.

The next examples in (6.115) include seven tenses which have a penult level H which
optionally alternates with multiple level H tones. In Shimakonde, a single level H never

appears on the penult without involving tone alternations with multiple H tones.




{6.115) Penult level H:

{115a) Present habitual negative:

avania-fia

avini-pa

avana-piima

avana-pimiila ~ avana-pimifla
avana-guguvalddnga ~ avana-gugavalainga
(115b) Present progressive positive:

vankiu-lya

vanku-piima

va-nku-pimaniila ~ vanku-pimaniila
vanku-guguvaldinga ~ vanku-glgavaladnga
(115c) Participial/Gerund negative:

vakania-lya

vakana-piima

vakana-pimiila ~ vakana-pimiila
vakana-guguvaldidnga  ~ vakana-giguvéiladnga
(115d) Imperfective progressive negative:
avasii-lya

avasi-piima
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‘they do not defecate’
‘they do not give’

‘they do not measure’
‘they do not measure for’

‘they do not kneel repeatedly’

‘they are eating’
‘they are measuring’
‘they are measuring for’

‘they are kneeling repeatedly’

‘not eating’
‘not measuring’
‘not measuring for’

‘not kneeling repeatedly’

‘they were not eating’

‘they were not measuring’



avasi-pimiila ~ avasi-pimiila ‘they were not measuring for’

avasi-guguvalaanga ~ avasi-glgivélddnga ‘they were not kneeling repeat.’

(115¢) Past progressive relative negative:

vakésii-lya ‘that they were not eating’

vakasi-pifma ~ vakasi-piima ‘that they were not measuring’

vakasi-pimiila ~ vakasi-pimiila ‘that they were not measuring for’

vdkasi-guguvaldanga ~ véké4si-gigivaladnga ‘that they were not kneeling repeatedly’

(115f) Present habitual-when negative:
pavakana-piima

pavakana-pimaniila ~ pavakana-piméniila
pavékana-guguvalddnga ~ pavakdna-gligivaldanga
(115g) Present habitual refative negative:
vakédna-piima ~ vikani-piima
vékana-pimiila ~ vékéana-pimiila

vékana-guguvalainga ~ vakand-guguvaléinga

‘when they do not measure’
‘when they do not measure for’

‘when they do not kneel repeat.’

‘that they do not measure’
‘that they do not measure for’

‘that they do not kneel repeat.’

We see that CV stems have H on the prefix, because only one H can appear on the penult,

since the stem-final vowel is excluded. In CVCV there is a H tone on the penult. In

CVCVCYV or longer stems there are two options.




One option seen in the first column shows that all stem vowels have L except the
penult, which has H. This pattern can be explained by assuming a rule which delinks H at
the left edge of the stem and that rule should apply after spreading. Alternatively, it is
possible also to assume that the pattern with a single H in the penult is due to lack of the
stem-initial H which is optional.

The second column shows another option where all syllables of the stem have H,
because there is H inserted at the beginning of the stem and that stem-initial H is subject
to obligatory UUS. Since UUS does not target the penult syllable, the H that appears on
the penult derives from an independent tone rule which inserts H into the stem and is later
mapped to both moras of the penult syllable. This rule should apply after stress-induced

lengthening. The rule which associates H to both moras of the penult is seen in (6.116).

(6.116) Penult Level H Assignment:

H

[smmdi’l nol
V|
c o

#

Given the rule in (6.116), the surface form like vd-kd-nd-giigiivdldadnga derives from /fvd-
ka-na-giiguvaldngal, where the prefix —ka- gets H by Doubling. UUS explains why all
prefixes show up with a level H. Furthermore, the stem-initial H undergoes obligatory

UUS giving H on the stem vowels as shown in the relevant derivations in (6.117).
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6.117) H H

| /\
U )\/-l
v2|1- ka- na- gu gu va langa Penult level H Assignment
H

l\\ }i
w

ro v

va- ka- na- gu gu va langa Doubling

H H H
T VA TR T !

LTV

va- ka-na- gu gu va la nga Stem-initial H Insertion

va - ka- na- gu gu va la nga Obligatory UUS

Note that I have also assumed the possibility that the pattern with multiple H’s in the
stem derive from obligatory UUS. Then an independent rule delinks the H’s at the left
edge of the stem giving vdkdsi-guguvalddnga ‘that they were not kneeling repeatedly’.
Under this assumption a H-deletion rule would be optional and the rule targets any H at

the left edge of the stem as shown in the relevant derivations in (6.118).




(6.118) ] 1
NS A
VI— j- JgI g[\I l[ yla Input

H H

N

Bl
va- ka- si-guguvala ni la H-Delinking

The representation in (6.118) shows that surface form derived from UUS feeds into H-
delinking, so in order to get the correct surface form, H-delinking from the left edge of
the stem should apply after UUS. This analysis predicts correctly that applying UUS only
within the verb stem as in va-ka-na-giigivdladnga, H-delinking will derive optional
forms in which there is no H at the left edge of the stem, so the correct output for the
participial va-ka-na-guguvalddnga ‘not kneeling’ is derived.

The following examples in (6.119) include five other tenses which have multiple H’s.
On the surface, these examples differ tonally from the previous examples in (6.115).
Specifically, the tenses in (6.119) have multiple level H’s just like the second option of
(6.115), but H delinking from the left edge of the stem is totally prohibited, so there is no

option with a single H on the penult. Contrast the data in (6.115) with (6.119) below.

328



(6.119) Multiple level H's:
(119a) Infinitive:

ki-piima ‘to measure’

ki-pimifla * ki-pimiila ‘to measure for’

ku-giglvaldanga * ka-guguvalddnga  ‘to kneel repeatedly’
kii-td-guguvalifla ‘to kneel on us’
(119b) Past progressive relative:
visi-pfima ‘that they were measuring’
vasi-pimiila * vasi-pimiila ‘that they were measuring for’
vési-gigivaldanga  * vési-guguvalddnga ‘that they were kneeling repeatedly’
vasi-ta-gigavaliila ‘that they were kneeling on us’
(119c¢) Present habitual relative positive:
van4-piima ‘that they measure’
vana-pimiila * vana-pimiila ‘that they measure for’
vani-gugivalaanga  * vénd-guguvaldinga  ‘that they kneel repeatedly’
vani-td-giguavaliila ‘that they kneel on us’
(119d) Imperfective-when positive:
pavési-piima ‘when they were measuring’
pavési-pimfila * pavasi-pimiila ‘when they were measuring for’
pavési-gigivalddnga * pavasi-guguvalddnga ‘when they were kneeling repeatedly’

pa-va-si-ti-gaguivaliila ‘when they were kneeling on us’




(119¢) Present habitual-when positive:
pavand-piima ‘when they measure’
pavana-pimiila * pa-vi-na-pimiila ‘when they measure for’
pavana-gigivalddnga * pa-va-nd-guguvalddnga  ‘when they kneel repeat.’

pavéna-ti-gigiviélifla ‘when they kneel on us’

Excluding the last example involving the macro-stem of the infinitive in (6.119a), all
stems of (6.119) have muitiple H’s, and there is no option of having a single H in the
penult. The tone of the infinitive involves tone complication to be discussed later.

To explain the pattern of multiple H's of (6.119) I assume that these examples have
an underlying H assigned to the penult syllable and also another H at the left edge of the
stem and the initial H undergoes obligatory UUS. The question that needs to be addressed
is why H deletion from the left edge of the stem does not apply. The reason why there is
no H delinking from the left edge of the stem is because there is no option with a L tone
on the last prefix vowel, since all pre-stem prefix syllables have a H tone in these
examples. I will also assume that the assignment of the stem-initial H is obligatory for
these tenses.

The next examples in (6.120) show that in certain tenses there is H assigned to the
first prefix of the verb and that H gets into the stem by Doubling or by UUS. Optionally,
the H that gets into the stem is also subject to Doubling or UUS. Consider the data in

(6.120) below.

330



(6.120) Word-initial H assignment:
(120a) Recent past perfective-when positive:
pavi-liile ‘when they ate’
pava-pimiile ‘when they measured’
pavé-pimidiile ‘when they measured for’
pavé-gdgivalanidiile ~ pava-gugavilanidiile ‘when they kneeled for each other’
(120b) Participial positive:
va-piima ‘(they) measuring’
va-pimiila ‘(they) measuring for’
vé-gigivaliila ~ va-gaguivilitla ‘(they) kneeling for’
va-ta-ghgivahila ~ va-td-gagavéliila ‘(they) kneeling on us’
(120c) Suggestive negative:
vikéni-piime ~ vikana-piime ‘they should not measure’
vikdna-pimiile ~ vakéna-pimiile ‘they should not measure for’
vdkand-guguvalaange ~ vakdni-gigivalaange  ‘they should not kneel repeatedly’
~ vékdni-gugivilaange =

(120d) Present positive-when positive:

pavéa-piima ‘when they are measuring’

pava-pimiila ‘when they are measuring for’

pava-glgdvalaanga ~ pavé-gigivalaanga ‘when they are kneeling repeatedly’




The crucial data is seen in pdvd-liile ‘when they ate’ (120a), where a CVCV stem has
falling tone in the penult. This fact shows that the penult H is inserted by the Stem-Initial
H Insertion and not derived from Doubling, because Doubling would not spread that H to
the penult.

The last class of tenses found in Shimakonde includes three tenses which have
multiple L/toneless vowels, because the rule that inserts H into the verb stem simply fails

to apply in certain tenses shown in (6.121).

(6.121) Multiple level L'’s:

(121a) Future negative:

ava-piima ‘they will not measure’
ava-pimiila ‘they will not measure for’
ava-guguvalaanga ‘they will not kneel repeatedly’

(121b) Conditional negative:

vaka-piime ‘if they do not measure’
vaka-pimiile ‘if they do not measure for’
va-ka-guguvalaange ‘if they do not kneel repeatedly’

(121c¢) Perfective-when positive:

va-pimiile ‘when they have measured’
va-pimidiile ‘when they have measured for’
va-guguvaleenge ‘when they have kneeled repeatedly’
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The examples in (6.121) further motivate the claim that verb stems have no underlying

tone contrast; instead the H that appears on verb stems is inserted by a rule. Given that

only few tenses fail to undergo the Stem H-Insertion rule in Shimakonde, it is reasonable
to state that Stem H-Insertion rule is very general in the language and the tenses in
{(6.121) should be treated as exceptions.

The conclusion of this section is that Shimakonde has a few general tone rules which
specifically target the stem. There is a Stem H-Insertion rule which assigns H to the verb
| stem. There are stem mapping rules which put H on the appropriate mora within the stem.
Certain tenses require that two H's be assigned to the stem, one H being assigned to the
right edge of the stem and another H being assigned to the left edge of the stem. Finally,
there are tenses which have.H in the stem syllables and that H derives from application of

tone rules which moves the prefix H to the stem syllables.

6.4 The Effect of a Stem-final Glide on Tone

In Shimakonde, certain tenses do not follow the general patterns of spreading and
tone assignment discussed previously. In this section I describe the effect of penult or
stem-final glides on tone distribution. We shall see that the surface make-up of the penult
tone depends on whether the penult or stem-final consonant is a glide or a plain

consonant.




Stems ending in a glide are irregular in terms of tone distribution not because of the
glide, but because the glide derives from a vowel. So it is the vowel-final stem which
triggers tone complications in verbs. In the following discussion I will use the generic

term stem-final glide to refer to both penult and stem-final glides.

6.4.1 The Effect of a Stem-final Glide on LH Rising Tone

There are two surface generalizations about the relation between C-final stems and
glide-final stems in terms of tone. First, if in some tense the stem has a penult LH, that
stemn is L if it ends in a glide. Second, if the C-final stem has LH rise and also a H tone at
the left edge of the stem, the penult rising tone changes to a L tone and only the stem-
initial H appears with subsequent tone spreading. The following examples in (6.122)
include all tenses of Shimakonde which present penult tone alternation as a result of C-

stem final vs. stem-final glide.

(6.122) Penult LH rising tone:
C-stem final Glide-stem final

(122a) Imperative positive:

paéta ‘get?’ patilya ‘cause to get’
piita ‘pass!’ piishya ‘cause to pass!’
piima ‘measure!’ pimiiya ‘cause to measure directly!”
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pimiila ‘measure for!’ pimiidya ‘cause to measure indirectly!’
guguvalainga ‘kneel repeat!’ guguvaadya ‘cause to kneel!’

(122b) Recent past positive:

vandi-piita ‘they passed’ vandi-piishya ‘they caused to pass’
vandi-piima ‘they measured’ vandi-piimya ‘they caused to measure’
vandi-pimifla ‘they measured for’ vandi-pimiidya ‘they caused to measure’
vandi-glgidvalifla ‘they kneeled for’  vandi-gagivaadya ‘they caused to kneel’
(122c) Future positive:

vanda-piita ‘they will pass’ vanda-piisha ‘they will cause to pass’
vanda-piima ‘they will measure’ vanda-piimya ‘they will sell’
vanda-pimiila ‘they will measure for’ vanda-pimiidya  ‘they will cause to measure’
vanda-guigiviliila they will kneel for’ vanda-gigivaadya ‘they will cause to kneel’
(122d) Subjunctive:

va-piite ‘let them pass’ va-piishyé ‘let them cause to pass’

va-pimiile ‘let them measure for’ va-pimiishyé  ‘let them cause to measure’

va-guguvalangiile ‘lat them kneel for repeat.’ va-guguvaadyé ‘let them cause to kneel’

The examples in (6.122a) show that if the plain consonant stem-final has a LH rising tone

and there is no H preceding the penult tone, that stem is L/toneless if it ends in a glide.




The tenses in (6.122b) - (6.122c) show that if the C-final stem has a penult LH rising tone
and there is also a H at the left edge of the stem, the penult rising tone becomes L if the
stem ends in a glide, but the stem-initial H appears on the surface with subsequent
spreading.

The subjunctive data in (6.122d) show another tone complication, This tense has a
LH rise on the penult in a C-final stern and we would expect that rise to become a L tone
in a glide final stem in the same fashion as in (6.122a), but that does not happen. Instead
the penult rise becomes L and there is H on the final vowel if the stem ends in a glide.
Note that the H that appears in the root-initial vowel in (6.122) derives from prefix-to-
stem H shift a process motivated previously.

The following examples in (6.123) show a class of tenses with a penult rise and also
another H at the left edge of the stem, but there is no interaction between tone and stem-

final glides.

(6.123) Lack of effect of stem-final glides on tone:

{123a) Recent past negative:

C-stem final:
avé-iiile ‘they did not defecate’
ava-piile ‘they did not bum’
ava-pitiile ‘they did not pass’
ava-pimidiile ‘they did not measure for’
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ava-glgavilidiile ‘they did not kneel for’
ava-tu-guguavalidiile ‘they did not kneel on us’
Stem-final glide:
ava-pishiidye ‘they did not cause to pass’
ava-pimidiidye ‘they did not cause to sell’
ava-gugavadiidye ‘they did not cause to kneel’
ava-tu-guguvadiidye ‘they did not cause us to kneel for’
(123b) Recent past perfective-when negative:
C-stem final:
pavaka-iile , ‘when they did not defecate’
pévéaka-peéle ‘when they did not give’
pavéka-pitiile ‘when they did not pass’
pavéka-pimidiile ‘when they did not measure for’
pavaka-guguveéle ‘when they did not kneel’
pavaka-ti-guguvalidiile ‘when they did not kneel on us’
Stem-final glide:
pavaka-pishiidye ‘when they did not cause to pass’
pavéaka-pimidiidye ‘when they did not cause to measure for’

pavaka-guguvadiidye ‘when they did not cause to kneel for’

pavaka-ti-guguvadiidye ‘when they did not cause us to kneel for’




What (6.123a) shows is that prefix-to-stem tone shift also applies from the subject prefix
—va- to the stem-initial vowel. However, stems ending in a glide in (6.123a) differ tonally
from those stems ending in a glide in (6.122b) -(6.122c). Specifically, the stem-initial H
of (6.122) prevents the stem from having a rise tone in the penult in stems ending in a
glide, but the stem-initial H in (6.123a) does not prevent the stem from having the penult
rise tone and the question is why.

The relevant inflectional factor is whether the stem has the perfective suffix.

Specifically, the loss of penult H due to glides does not happen in perfective stems.

6.4.2 The Effect of a Stem-final Glide on LHL rise-fall Tone

The effect of final glides is also observed on stems with penult LHL rise-fall. There
are two major generalizations about LHL tone. First, C-final stem and stem final glides
are tonally similar if there is a penult LHL and there is no H preceding it. In that case the
penult rise-fall appears as such. Second, in case there is H preceding the penult LHL rise-
fall, there are two patterns. In C-final stems both the rise-fall and the preceding H appear
on the surface and the H assigned to the left edge is subject to spreading. If the stem ends
in a glide, the rise-fall does not show up and only the preceding H appears on the surface.

The following examples in (6.124) show that there is tone difference between C-final

stem and stem final glide in case the level H precedes the rise-fall.
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(6.124) Penult LHL rise-fall:
(124a) Remote past positive:
C-final stem
vandi-piita
vandi-ladla
vandi-pimiila ~ vandi-pimiila
vandi-gaguavaila ~ véndi-guguvaila
vandi-td-guguvaliila

Glide-stem final
véndi-piishya ~ véndi-piishya

vandi-laadya ~ vandi-laadya

vandi-pimiiya ~ vandi-pimiiya
vindi-gigivaadya  ~ véndi-guguvaadya
véindi-td-guguvadiidya

(124b) Present habitual positive:

C-final stem
vanda-piita
vanda-pimiila ~ vind4-pimiila

~ vanda-guguvaliila

vanda-gagivaliila

vindi-ti-guguvaliila

‘they had passed’

‘they had slept’

‘they had measured for’
‘they had kneed’

‘they had kneeled on us’

‘they had caused to pass’
‘they had caused to sleep’

‘they had caused to measure’

‘they had caused to kneel’

‘they had caused us to kneel for’

‘they pass’
‘they measure’
‘they kneel for’

‘they kneel on us’




Glide-stem final

vind4-piishya ~ vénda-piishya ‘they cause to pass’
vanda-pimiiya ~ vanda-pimiiya ‘they cause to measure’
vandéd-gigivaadya  ~ vanda-guguvaadya ‘they cause to kneel’
vanda-ti-guguvadiidya ‘they cause us to kneel for’

(124c) Imperfective progressive positive:

C-final stem

vasinda-piita ‘they were passing’
vasinda-pimiila ~ vasinda-pimiila ‘they were measuring for’
vasinda-gigdvaladnga ~ vasinda-guguvalainga ‘they were kneeling repeatedly.’
vasinda-ta-guguvaliila ‘they were kneeling on us’

Glide-stem final
vasinda-piishya ~ vasinda-piishya ‘they were causing to pass’
véasinda-pimiiya ~ vasinda-pimiiya ‘they were causing to measure’
vésindd-gugivaadya ~ vasindi-guguvaadya ‘they were causing to kneel’

vasinda-td-guguvadiidya ‘they were causing us to kneel for’
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(124d) Suggestive positive:

C-final stem
vakandi-piita ‘they should pass’
vakandi-pimiila ~ vakandi-pimiila ‘they should measure for’
vakéandi-giguvalaanga ~ vakindi-guguvaladnga ‘they should kneel repeatedly’
vékandi-ta-guguvaliila ‘they should kneel on us’

Glide-stem final
vakéindi-piishya ~ vakandi-piishya ‘they should cause to pass’
vakandi-pimidiidya  ~ vakéndi-pimidiidya ‘they should cause to measure for’
vakandi-gagavadyaana ~ vakéndi-guguvadyaana ‘they should cause to e. 0. to kneel’

vikéndi-td-guguvadiidya ‘they should cause us to kneel for’

The tenses in (6.124) show that if there is a H tone preceding the penult LHL rise-fall,
both tones appear on the surface in stems ending in a plain consonant. If the stem ends in

a glide, the penult rise-fall becomes L and only the preceding H appears on the surface,

which spreads within the prefix and from the prefix into the stem vowels. The inclusion

of an OP within the macro-stem prevents H from targeting the stem vowels.

The next examples in (6.125) include tenses which only have LHL on the penult, but
there is no H preceding it. These examples show that C-final stems and glide-final stems
are tonally similar, since the penult rise-fall appears as such in both C-final and glide-

stem final.




(6.125) Penuit LHL.:

(125a) Present progressive relative positive:

C-final stem
va-piita
va-pimiila
va-guguvalainga
va-tu-guguvaliila

Glide-stem final
va-piishya
va-pimiiya

va-guguvaidya

va-tu-guguvadiidya

(125b) Remote past negative:

C-final stem
ava-piile
ava-pitiile
ava-pimidiile

ava-guguvaleénge

ava-tu-guguvalidiile

‘that they are passing’
‘that they are measuring for’
‘that they are kneeling repeat.’

‘that they are kneeling on us’

‘that they are causing to pass’
‘that they are causing to measure’
‘that they are causing to kneel’

¥

‘that they are causing us to kneel for

‘they had not burned’

‘they had not passed’

‘they had not measured for’

‘they had not kneeled repeatedly’

‘they had not kneeled on us’
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Glide-stem final
ava-pishiidye ‘they had not caused to fall down’ -
ava-shulushiidye ‘they had not sold’
ava-guguvadiidye ‘they had not cause to kneel for’
ava-tu-guguvadiidye ‘they had not caused us to kneel for’
(125¢) Conditional:
C-final stem
vakai-fia ‘if they defecate’
vakad-pa ‘if they give’
vaka-piita ‘if they pass’
vaka-pimiila ‘if they measure for’
vaka-guguvalainga ‘if they kneel repeatedly’
vaka-tu-guguvaliila ‘if they kneel on us’
Glide-stem final

vakad-gwa ‘if they fall down’

vakaa-pya ‘if they burn’

vaka-piishya ‘if they cause to pass’
vaka-pimiiya ‘if they to measure’
vaka-guguvadiidya ‘if they cause to kneel for’

?

vaka-tu-guguvadiidya ‘if they cause us to knee] for




(125d) Remote past perfective-when positive:

C-final stem

pava-iiile ‘when they had defecated’
pava-piile ‘when they had burned’
pava-pitiile ‘when they had passed’
pava-pimidiile ‘when they had measured for’
pava-guguvalegénge ‘when they had kneeled repeatedly.’
pava-tu-guguvalidiile ‘when they had kneeled on us’
Glide-stem final
pava-gwiile ‘when they had fallen down’
pava-pyeénge ‘when they had burmned’
pava-pishiidye ‘when they had caused to pass’
pava-guguvadiidye ‘when they had caused to kneel for’
pava-tu-guguvadiidye | ‘when they had caused us to kneel for’

One crucial observation about the data in (6.125) is that all tenses have penult rise-fall
and we see that there is no tone contrast between stems ending in a plain consonant and
those stems ending in a glide. So, the question is why we do not get téne change in
(6.126). These tenses do not alternate tonally because there is no H at the left edge of the

stem and the lack of H prevents the penult rise-fall from disappearing.
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The examples in (6.124) — (6.125) show that stems ending in a glide are tonally
inconsistent in Shimakonde. To explain the tone inconsistency of stem-final glides, I first
assume that glides are underlyingly vowels and they result from surface syllabification
due to Glide Formation, which triggers tone adjustment. Second, I posit that the tonology
of Shimakonde is not directly sensitive to a consonant-glide dichotomy, instead only
prosodic properties are the relevant ones. However, treating glides as coming from
vowels predicts that H would be associated with the penult mora, which ends up not
being a tone-bearer on the surface.

Thus, glides have an inconsistent prosodic status in the language and this fact leads to

the problematic tonal pattern of the stem-final glides. The complexity of tone patterns

also derives from interacting tone rules and tone restrictions such as spreading and

positional tone avoidance and tone restrictions dictated by the inflectional category of the
verb. Liphola and Odden (2000) present an analysis which attempts to account for the
tone pattern of stem-final glides, though now it becomes clear that the facts involving

tone and stem-final glides are more complicated.

6.4.3 The Effect of a Stem-final Glide on level H
In Shimakonde, stem-final glides have no effect on the tone of stems in tenses with
penult level H. The following examples in (6.126) show that the C-final stems and stem-

final glides are tonatly similar.




(6.126) Lack of effect of stem-final glide on level H:
(126a) Present habitual negative:
C-final stem
avana-piita
avana-pimiila ~ avana-pimiila
avana-glugivéaldanga -~ avana-guguvaldanga
avana-tu-gigavalifla ~ avana-tu-guguvaliila
‘Glide-stem final
avana-piishya
avana-pimiiya ~ avana-pimiiya
avana-giglivdiddya  ~ avana-guguviiddya
(126b) Participial negative:
C-final stem
vakana-piita
vakana-pimiila ~ vakana-pimiila
vakana-tu-gigavaliila ~ vakana-tu-guguvaliila
Glide-stem final
vakana-piishya
vakana-pimiiya ~ vakana-pimiiya

vakana-gigivadyidna ~ vakana-guguvadydina
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‘they do not pass’
‘they do not measure for’
‘they do not kneel repeatedly’

‘they do not kneel on us’

‘they do not cause to pass’

‘they do not cause to measure

‘they do not cause to kneel’

‘if they do not pass’
‘if they do not measure for’

‘if they do not kneel on us’

‘if they do not cause to pass’
‘if they do not cause to measure’

‘if they do not cause e. o. to kneel’



(126¢) Imperfective progressive negative:

C-final stem
avasi-piita
avasi-pimiila
avasi-tu-gigivaliila

Glide-stem final
avasi-piishya
avasi-pimiiya

avasi-glgivadiidya

~ avasi-pimiila

~ avasi-tu-guguvaliila

~ avasi-pimiiya

~ avasi-guguvad{idya

(126d) Past progressive relative negative:

C-final stem
vakasi-piita
vakasi-pimiila

Glide-stem final
vakas{-piishya
vékési-pimiiya

vikasi-gigivaidya

~ vik4asi-pfita

~ vékasi-pimiila

~ vékasi-piishya
~ vékasi-pimiiya

~ vékdasi-guguvaidya

‘they were not passing’
‘they were not measuring for’

‘they were not kneeling on us’

‘they were not causing to pass’
‘they were not causing to measure’

‘they were not causing to kneel for

‘that they were not passing’

‘that they were not measuring for’

‘that they were not causing to pass’
‘that they were not causing to measure’

‘that they were not causing to kneel’




(126¢) Present habitual relative negative:

C-final stem

vané-piima ‘that they measure’
vina-pimiila ‘that they measure for’
vané-ta-gigaviliila ‘that they kneel on us’
Glide-stem final
vana-pifshya ‘that they cause to pass’
véna-pimiiya ‘that they cause to measure’
vana-glgivadydadna ‘that they cause e. o. to kneel’
vana-ti-gigadvadiidya ‘that they cause us to kneel for’

The tenses in (6.126) show the pattern where there is H on the penult and also another H
at the beginning of the stem. Because a sequence of two H’s triggers obligatory UUS,
there is one option where UUS is obligatory as seen in the first column. There is another

option in which H delinks from the left edge of the stem.

6.5 The Effect of Length of the Stem on Tone

One other conditioning factor for tone distribution is the length of the stem. I begin
illustrating this fact in the recent past and future positive, where a H tone is generally
assigned to the tense-prefix —ndi- and —nda-, respectively, and that H undergoes tone

shift. Consider the following examples in (6.127).
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(6.127 The effect of length of the stem on tone:

(127a) Recent past:
CVCYV stems
vi-ndi-piita
va-ndi-padka
va-ndi-leéka

va-ndi-laAmba

(127b) Future positive:

va-nda-fieéla
vi-nda-piita

va-ndé-lyeéla

CV stems
‘they passed’ cf. vi-ndii-pa ‘they gave’
‘they painted’ cf. va-ndii-fia ‘they defecated’
‘they left’ cf. va-ndii-gwa ‘they felt’

‘they licked’ cf. va-ndii-lya ‘they ate’

‘they will defecate for’ cf. va-ndaé-fia ‘they will defecate’
‘they will pass’ cf. vi-ndaa-pa ‘they will give’

‘they will eat for’ cf. va-ndad-lya ‘they will eat’

We see that CV stems have LHL rise-fall in the penult, while CVCV stemns have a rising

tone in the penult. A similar tone alternation involving CV and CVCV stems is found in

the conditional tense, which has a L toned prefix —ka- before CVCYV stems, but the prefix

appears with a LHL rise-fall before CV stems as shown in (6.128).




(6.128) Conditional:

CVCYV stems CV stems

va-ka-fieéla ‘if they defecate for’ cf. va-kaé-fia ‘if they defecate’
vi-ka-piita ‘if they pass’ cf. vi-kad-pa ‘if they give’
va-ka-lyeéla “if they eat for’ cf. va-kad-lya ‘if they eat’

We know from the previous sections that the TP —ka- is underlyingly L, so the question is
why these prefixes get LHL rise-fall before CV stems. There is a simple explanation for
this tone difference between CVCV and CV stems. We have seen that Shimakonde has a
general tone principle which says that every H assigned at the beginning of the penult
changes to a rise-fall. Because Non-finality prevents the final vowel of the stem from
getting H, that H appears on the prefix —ka- which happens to be in the penult.

The conclusion is that the surface tone distribution is also dictated by the length of the
stem, Certain tone processes such as spreading may be blocked because there is no mora

available to actually map a H tone.
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6.6 The Tone of the Infinitive
One other tone complication found in Shimakonde relates to the pattern of the
infinitive, which seems not to follow the tone patterns discussed so far. At the surface,

verbs in the infinitive have multiple level H’s as seen in (129).

(6.129) Infinitive:
kuid-lya ‘to eat’

kud-pa ‘to give’

ki-pédata ‘to get’

ka-giguvaila *ka-gligavaala ‘to kneel’
ka-gugavéladnga *kd-ghgdvalaanga  ‘to kneel repeatedly.’
ku-kaliméléngifla  *kd-kdldmolangifla  ‘to cough for each other repeatedly’

kud-timbilikaniila *ki-tdmbilikaniila  ‘to persuade for each other’

I posit that that multiple level H’s in the infinitive derive from spreading of the prefixal H
which is followed by another H assigned to the penult, since this is the context where
obligatory UUS should apply. The CV and CVC stems do not provide evidence for the
existence of a sequence of two underlying H’s and they also do not show tone spreading,

because the H tone appears on the prefix which happens to be in penult position.




The following examples in (6.130) show that if an object prefix is added to the
macro-stem of the infinitive, there is a rising tone in the penult and a H appears on the
infinitive prefix and another H on the object prefix. The H that appears on the object

prefix can be explained by Doubling.

(6.130) Infinitive stem after an object prefix:

kid-tuu-lya ‘to eat us’

ku-tuu-dya ‘to ask us’

ku-tuu-pa ~ Ki-tui-pa ‘to give us’

ku-t0-paata ‘to get us’

ki-ti-guguvalangiila ‘to kneel for us repeatedly’
ku-ta-kalamolangiila ‘to cough for us repeatedly’
kid-va-tumbilikiila ‘to persuade for them’
kd-vé-guguvalangiila ‘to kneel for them repeatedly’
ka-vi-guguvadyaanga ‘to cause them to kneel repeatedly’
kid-td-guguvadyangiidya ‘to cause us to kneel for repeatedly’

The stem vowels do not get H by Doubling because Doubling from the OP to the stem
vowel is blocked. There are two observations about the tone pattern in (6.130). First, CV
stems show that Doubling does not target the penult L toned OP due to avoid penult H, so

*kii-tiiti-lya is not a possible outcome.
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The second observation is that the infinitive is sensitive to a stem-final glide, since
the penult rise tone does not appear in case the stem ends in a glide. The problem is that
when an object prefix is added to the macro-stem of other tenses which otherwise pattern
tonally the same with the regular infinitive, they do not behave tonally the same as the
infinitive does. These tenses have no rising tone in the penultimate syllable, instead
multiple H tones appear on the surface, patterning together with the stems which do not
have an OP. Compare the following examples in (6.131), where stems have multiple level
H’s. In (6.131a) an OP is not included within the macro-stem, but the tenses of (6.131b)

have an QP.

(6.131) The effect of an OP on tone:

a. Stem without an object prefix:
vana-gaguvalaniila ‘that they kneel for each other’
pavasi-gigivalaniila ‘when they were kneeling fore. 0.’
péavéna-giguvalaniila ‘when they kneel for each other’
pavakana-gigivilidinga ‘when they do not kneel repeatedly’

b. Stem after an OP:
vané-td-gagavaliila ‘that they kneel for us’
pavasi-ti-gigivaliila ‘when they were kneeling for us’

pavana-ti-gagaviliila ‘when they kneel for us’

pavikana-ti-gigavaliila ‘when they do not kneel for us’




While the tone of the verb stems in the infinitive is sensitive to the inclusion of an OP in
the macro-stem, the presence of an OP does not affect the tone pattern in (6.131).

The assumption is that if the tenses in (6.131) were tonally similar to the infinitive,
we would expect H to appear on the prefixes and a rise tone in the penult, and that never
happens. The question is why the infinitive verb stems behave tonally different?

The answer is that the tone of the infinitive verb stems is more complicated, because
it has an underlying rising tone in the penult, which does not show up unless an OP is
included in the macro-stem. The infinitive verb stems lacking an OP apply obligatory
UUS even though UUS should be optional in this phonological context, as seen in

derivations in (6.132).

(6.132) I|-I H

H HH
a. Infinitive Input
b. Obligatory UUS

The derivation in (132b) shows that what makes the regular infinitive verb stem be more
complicated tonally is the fact that UUS is obligatory even when the penult has a L-initial

tone, a context where UUS is otherwise optional.
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The expected optionality is overruled just when the infinitive prefix immediately
precedes the stem, that is, when there is no object prefix. Another diagnostic for the
underlying rising tone of the infinitive is the lack of H tone with the stem-final glides.
The basic tonal facts about stem-final glides can be stated as follows. First, if the stem
penult tone is rise, and there is no H preceding the penult tone. The corresponding glide-

final stems have no tone at all as we can see (6.133).

(6.133) C-final stems: Glide-final stems:
lo6mba ‘marry!” cf. loombwa ‘be married!’
guguvaala ‘kneel!’ cf. guguvaadya ‘make kneel!’

tumbilikifla  ‘persuade for!’ cf. tumbilikiigwa ‘be persuaded!’

If the stem has a rise-fall in the penult and it is preceded by a H tone on the prefix, there

is no rise-fall in the corresponding glide-final stem. The preceding H tone of the prefix

undergoes optional spreading as shown in the present habitual positive tense in (6.134).

(6.134) C-final stems: Glide-final stems:
vandéa-liima ‘they cultivate’  cf. vinda-liimya ‘they cause to cultivate’

vinda-taleeka  ‘they cook’ cf. vindé-talakeedya ‘they cause to cook’




~ vanda-taleéka = cf. ~ vinda-taldkeedya =
vanda-guguvaila ‘they kneel’ cf. vinda-guguvaadya  ‘they cause to kneel’

~ vanda-gigavaila = cf. ~ vinda-gligivaadya =

Recall that the penult rise-fall delinking in glide-final stem only affects certain tenses,

since that penult rise-fall shows up in the stem-final glide of the conditional as in (6.135).

(6.135) C-final stems Glide-final stems:
va-ka-liima ‘if they cultivate’ cf. va-ka-liimya ‘if they cause to cultivate’
va-ka-tale€ka ‘if they cook’ cf. va-ka-talakeédya ‘if they cause to cook’
va-ka-guguvaila ‘if they kneel’ cf. va-ka-guguvaddya ‘if they cause to kneel’

Finally, the examples in (6.136) include CVCV stems in the infinitive ending in a

plain consonant and in a stem-final glide, where we see changes in the tone pattern.

(6.136) CVCV-final stems: CVCGV-final stems:
ki-liima ‘to cultivate’ © cf. ki-lfimya ‘to cause to cultivate’
ki-jaama ‘to open a mouth’ cf. ki-jdamya ‘to make open a mouth’
ki-1661a ‘to look at’ cf. ki-l6odya ‘to point out’
ku-ta-logla  ‘to look at us’ cf. ka-ti-loodya ‘to point out to us’
ka-td-vikka  ‘to put us’ cf. ki-td-viinya ‘to make us dance’
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The examples of (6.136) show that if the stem ends in a plain consonant and bears a
penult level H, the corresponding infinitive glide-final stem have a falling tone. If there is
a penult rise tone in stems ending in a plain consonant, it changes to L/toneless in stem-
final glides.

The examples in (6.134) — (6.136) show that glide-final stems actually do behave
tonally different from C-final stems. The tone irregularity of the stems in the infinitive is
expected, because the infinitive belongs to a class of noun category (class 15), so I
hypothesize that the tonal irregularity of the infinitive is due to the fact that nouns differ
tonally with the verb stems. The irregularity can however, be reduced to the fact that the
infinitive has a rising tone which exceptionally undergoes obligatory UUS when the
prefix ki- precedes the stem.

One other tense which patterns tonally the same with the infinitive is the present
progressive positive, which involves a level H and that H is affected by stem-final glide

as seen in (6.137).

(6.137) Present progressive positive:

C-stem final

vanku-pfita ‘they are passing’

vanku-pimiila ~ vanku-pimiila ‘they are measuring for’

vanku-td-guguvaliila ‘they are kneeling on us’




Glide-stem final

vanku-pl’ishyzi ‘they are causing to pass’
vanku-pimiiya ‘they are causing to measure’
vanku-gigivadyaana ‘they are causing each other to kneel’
vanku-ti-guguvadiidya ‘they are causing us to kneel for’

The data in (6.137) pattern tonally the same with the stems ending in a glide. There is a
historical explanation for the tone anomaly of the present progressive positive.
Historically, this tense is derived from something like “I am to cultivate” or “they are to
cause to cultivate”. Thus the tone anomaly of this tense can be treated as the same type of
tone anomaly of the infinitive. The conclusion is that the inflectional categories of the
verbs are the conditioning factor for blocking of penult tone adjustment after the Glide

Formation in certain tenses.

6.7 The Tone of the Subjunctive

Verb stems of the subjunctive represent a special complication. This section shows
that exceptionally stems in the subjunctive have H on a word-final vowel. Underlyingly,
the H that appears in the final syllable of the subjunctive is assigned to the penult, but the
penult H may appear on the final mora, due to interaction between tonal and syllabic
phonology. Thus, the subjunctive is the only tense which violates the Non-finality

principle.
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The following examples in (6.138) show that the tense-determined H of the subjunctive is

assigned to the penult and that H stays on the penult in (C)VCYV and longer stems.

(6.138) Penult H in the subjunctive:
va-piite ‘they should pass’
va-iide ‘they should come’
va-lifme ‘they should cultivate’
va-utke ‘they should go’
va-leéke ‘they should leave’
va-lo0mbe ‘they should marry’
va-guguvalainge ‘they should kneel repeatedly.’

'va-guguvalaniile ‘they should kneel for each other’

The penult H in (6.138) is realized as a rising tone, because the penult mapping rule
applies after stress-induced lengthening. Since there is no H at the left edge of the verb,

there is no either Doubling or UUS. The derivations in (6.139) show the tone of the

subjunctive.




(6.139) Subjunctive:

va-guguvalanile Input
H
v
va-gu gu valanile Stress-Lengthening
H
b
va-guguvalanile Rightmost Mora H assignment

The first anomaly of the subjunctive can be seen in stems with an OP, where the stem
begins either with a plain consonant or with a vowel. In such cases, there is a H on the
stem-initial vowel, and that H is subject to spreading, but there is no H on the penult as

seen in {6.140), except when the stem-initial syllable is itself the penult.

(6.140) Stem-initial H in the subjunctive:

a. Subjunctive stem after an OP with no GF:

va-tu-paate ‘they should get us’
va-ngu-léeke ‘they should leave me’
va-t-ulluuwe ‘they should make us fly’
va-t-utkuliile ‘they should dig for us’
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va-ngu-vilaange ‘they should count me’

va-ngu-giguvaliile ‘they should kneel for me’
b. Subjunctive stem after an OP with GF:

va-tw-iitiike ‘they should respond us’

va-ngw-ailoote ‘they should point me out’

va-tw-o0deele ‘they should follow for us’

va-tw-iigwiliile ' ‘they should listen to us’

va-ngw-aédpuule ‘they should separate me’

The data in (6.140) show that if the derived stem is CVCVCV and begins in a consonant,
the stem-initial H is realized as a level H, but if the stem begins in a vowel the stem-
initial H is realized as a rising tone. If the stem is CVCV and begins in a consonant, there

is a penult falling tone. The rising tone on the stem-initial long vowels results from

applying H tone shift from the OP after hiatus resolution derives long vowels. One

crucial observation is that the OP has a H only in the subjunctive. These surface tone
differences between stems beginning in a consonant and stems beginning in a vowel are

shown in the derivations in (6.141).




(6.141) C-stem initial V-stem initial

H H
va-tu-valange va-tu-apule Stem H Insertion Rule
H
N/A va- tw-aapule Hiatus Resolution
H H
va-tll-valange va- tw-alpule H Shift

The crucial part of the derivation in (6.141) is the application of the Stem Mapping rule
after Glide Formation in order to derive the rising tone of the root-initial vowel. So, the
tone difference between va-guguvaliile ‘they should kneel for’ and va-ru-gigivdliile
‘they should kneel for us’ can be explained as being triggered by the presence/absence of
an object prefix within the subjunctive verb stem. The subjunctive macro-stem with an
OP has a single stem-initial H which is subject to obligatory Doubling and that H also
undergoes UUS, giving a penult falling.

The derivations in (6.142) show that applying prefix H shift before spreading, the

correct surface form is derived.

(6.142) Tone of the subjunctive:

H

va- tu- gu gu va liile Input
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H
va-tu- gi gu va lii le Prefix-to-Stem Shift
va- tu- gu gu va lii le Doubling

H

e,

",

va-tu- g’l gu\fa lii le Uus

There are certain other conditions which make the subjunctive be complicated
tonally. First, subjunctive verb stems select the pattern with a final H if the stem is
monosyllabic and simultaneously does not include an object prefix within the stem.
Compare the following examples in (6.143), where in one case the stems include an

object prefix and in the other case the object prefix is excluded from the verb stem.

(6.143) Subjunctive tone:

a. Monosyllabic stems without an OP:  b. Monosyllabic stems + OP:

vaa-lyé¢  ‘they should eat’ va-tuli-lye ‘they should eat us’

vaa-twé  ‘they should pound’ va-mui-twe ‘they shouid pound you (pl.)’
vii-pé ‘they should give’ vi-tuli-pe | ‘they should give us’

vaa-iié ‘they should defecate’ va-kul-fie ‘they should defecate you (sg.)’




Monosyllabic stems which include object prefixes in (6.143b) have a rise-fall on the
prefix, which happens to be in the penult position. The penult rise-fall derives from a
single H underlyingly mapped onto the penult and that H is realized as rise-fall by the
tone principle discussed previously. The examples in (6.143a) have a surface H on the
stem-final vowel, and this pattern is due to surface tone adjustment.

There are two reasons why there is H on the final vowel in (6.143a). First, the penuit
vowel is also a word-initial syllable, which is L and that vowel cannot have a H tone.
This fact explains the stem-final H in vii-pé and vaa-fié, where H is assigned to the final
vowel, since there is the only available mora within the stem. Second, in case the stem
ends in a glide like vaa-lyé ‘they should eat’ there is tone adjustment due to surface

syllabification as shown in the derivations in (6.144).

(6.144) Subjunctive tone adjustment:

/va-lie/ — va-lie - vaa-lyé

The assumption about tone adjustment in (6.144) is that glides are underlyingly vowels,
so the underlying penultimate mora in /va-lie/ is a vowel which is desyllabified on the
surface. The tense-determined tone is assigned to the penultimate syllable /va-lie/, not to
the final. The underlying penult prevocalic high vowel desyllabifies and the penult tone
adjusts in the expected fashion. A word-final H as in vaélyé is the best output. So,
avoidance of initial H is one mechanism that can be invoked to account for these facts,

but there is no evidence for the relevance of this principle in this language.
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If the verb stem is disyllabic, there is a regular H on the penult and that H is realized
as rising tone which derives from crucial rule ordering. Adding an object prefix to

disyllabic stems, there is H assigned to the left edge of the stem as in (6.145).

(6.145) Subjunctive:
a. Stemn without an OP: b. Stem after an OP:

va-paite ‘they should get cf. va-ngu-paate ‘they should get me’

va-tulme ‘they should order’ cf. va-tu-mdaafie ‘they should know us’

va-leéke ‘they should leave’ cf. va-tu-léeke  ‘they should leave us’

va-lobmbe  ‘they should marry’ cf. va-tu-l6ombe ‘they should marry us’

The tone differences between (6.145a) and (6.145b) are due to the fact that H is assigned
to the penult if the stem does not include an OP, and there is an underlying H on the OP if
it is included within the subjunctive stem.

Contrast the data in {6.145b) with the following examples in (6.146), where the object

prefix is L and the stem-initial vowel has H, but that H is realized as a rise-fall.

(6.146) Subjunctive VCV stems:
va-ngw-iite ‘they should refuse me’
va-tw-aite ‘they should follow us’

va-tw-o0ne ‘they should see us’




va-t-uiite ‘they should push us’

va-t-uilnge ‘they should tie us’

We see that these examples are similar tonally, specifically there is H on the stem-initial
vowel after a L toned object prefix. The only difference is that the penult H of (6.145b) is
realized as a falling tone, because that H is assigned by a later tone rule. The penult H of
(6.146) is realized as rise-fall. One possibility is to assume that the rise-fall in (6.146)
derives from H assignment to the penult at earlier stage of phonology, and that penult H
changes to rise-fall. ‘This analysis however, does not explain why such earlier tone
assignment rule only affects vowel-initial subjunctive stems in (6.146), not C-initial
subjunctive stems in {6.145b).

Another possibility is to assume that the penult rise-fall in (6.146) is because the OP
has an underlying L tone and also because of Glide Formation. The alternative is that the
OP is H but the tone shifts, so at the relevant stage it is L. The OP contributes with a L
component of the rise-fall, since there is a H on the penult, which also happens to be the
stem-initial vowel. Since there is no Glide Formation involving the data in (6.145b), the
LHL rise-fall which maps to the sequence —tu-CVV- can be decomposed into expected
three L-H-L components. The structural similarities between the rise-fall in (6.146) and

the falling tone in (6.145b) can be seen in the representations given in (6.147).
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(6.147) Tone similarities in the subjunctive:
a. LHL b. HL
h Y
va- twVC- va- tu pyC-
va-tw-adte va-tu-pdate
As the representations above show, the falling tone in (6.145b) results from decomposing
rise-fall into the actual three components of the contour. The decomposition of rise-fall
into its tonal components is motivated, since this is the context where we expect some
tone simplification to apply, because there is no mora available to map L-H-L tones. We
do not find any phonological plausible principle of deriving a LHL rise-fall tone in the
same fashion in stems like vaka-guguvalaniila ‘if they kneel for each other’, where
apparently there is no need for tone simplification.
The tone of the subjunctive also gets more complicated in longer stems ending in a
glide. We have seen that when the prevocalic penult high vowel is subject to Glide

Formation, the H assigned to the penult is adjusted due to surface syllabification. Observe

the following examples in (6.148).

{6.148) a. Subjunctive glide-stem final: b. Subjunctive plain C-stem final:

A

va-loombwé  ‘they should be married cf. va-loémbe  ‘they should marry

va-uungweé ‘they should be imprisoned’ cf. va-ulinge ‘they should tie'

va-tukuushyé ‘they should make run’ cf. va-tukuite  ‘they should run’

va-guguvaadyé ‘they should cause to kneel’ cf. va-guguvaile ‘they should kneel’
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Verb stems of the subjunctive ending in a glide have H on the final vowel. Liphola and
'Odden (2000) provide a very simple explanation for why stems ending in a glide have H
on the final vowel. The assumption is that the verb stems of the subjunctive in (6.148) are
tonally related underlyingly. There is a H tone mapped on the penult, but that penult H
appears on the next mora in case the stem ends in a glide. In (6.148b) the penult tone
assignment should apply after stress-induced lengthening in order to derive the rise tone.
In Shimakonde, both Glide Formation and stress trigger vowel lengthening,

The surface tone differences between /va-lombue/ in (6.148a) and /va-lombe/ in

(6.148b) can be represented as in (6.149),

(6.149) Subjunctive tone adjustment:

/va-lombue/ — va-loo mbi e — va- lomva/‘e

H H B
fva-lombe/ — va-loombe
H H

We see that the apparent no application of the non-finality principle in the subjunctive
verb stems results from later rule complication, specifically the surface syllabification of
underlying vowels due to Glide Formation and subsequent tone adjustment. The
conclusion 1s that the subjunctive verb stems have H assigned to the penult like other

tenses in the language do, avoiding H on the final vowel due to non-finality.

368



CHAPTER 7

NOMINAL PHRASE PHONOLOGY

7.0 Introduction

Several studies have recognized that certain phonological rules that apply at the
phrase level are governed by specific syntactic conditions. Relevant research in this area
includes Kaisse (1985), Selkirk (1986) Nespor and Vogel (1986), Odden (1990),
Jokweeni (1995), Cassimjee and Kisseberth (1998), Truckenbrodt (1999), just to mention
a few examples.

This chapter investigates four patterns of phonological changes in the prosodic

phonology of Shimakonde, focusing on Vowel Shortening and Tone alterations which

take place at the phrase level. First, there is Shortening which shortens a penult long

vowe] of the noun before a possessive pronoun or before any modifier as shown in (7.1).

(7.1) Phrasal vowel shortening:
na-katataambwe ‘spider’
na-katatambwé - waingu ‘my spider’

ni-katatdmbwé ngiliguuma ‘round spider’




If the penult long vowel has a lexical contour tone and the vowel is shortened
phrasally, there is contour resolution, which changes a lexical contour tone to a level
tone, because a short vowel can only have a single tone. Phrasal contour simplification is

shown in (7.2).

(7.2) Phrasal contour simplification:

li-putipuiiti ‘sheep’
li-putiput{ lyadngu ‘my sheep’
li-putipuit] lingiliguuma ‘round sheep’

When the penult long vowel becomes a short vowel, and the contour tone changes to
a level tone, the tone that is realized on the short syllable is the first component of the

contour tone as shown in (7.3).

(7.3) Shortening and contour resolution:
a. Lexical falling tone:
li-jamaanda ‘basket’
li-jaméanda lyadke ‘his basket’
b. Lexical level H tone:
li-pangapdanga -‘ ‘sp. cactus’

li-pangapénga lyadke ‘his cactus’
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¢. Lexical rising tone:
li-putipudti ‘sheep’
li-putiputi ‘my sheep’
d. Lexical rise-fall:
na-ngatoémwa ‘top’
na-ngatomwa ‘his top’
e. Lexical low tone

li-ndandoosha ‘ghost’

li-ndandoshd lyeénu *your ghost’

Second, Shimakonde has a general principle which inserts a H tone at the right edge

of the word this in a phrasal context and that H is assigned to the final vowel of the noun

before a modifier as seen in (7.4).

(7.4) H assignment to the final vowel of the noun phrase-medially:
li-ndandoosha ‘ghost’
li-ndandosha lyadke ‘his ghost’

na-katataambwe ‘spider’

na-katatambwé wadngu ‘my spider’




The following examples in (7.5) show the pattern where optionally, the H tone

inserted on the right edge of the noun is assigned to the penult vowel of the noun before a

modifier.

(7.5) Optional H assignment to the phrasal penult vowel of the noun:

na-katataambwe ‘spider’
li-ndandoosha ‘ghost’
na-katatimbw¢ waangu ‘my spider’
na-katatdmbwé ngiliguuma ‘round spider’
li-ndandéshé lingiliguuma ‘round ghost’

The data in (7.5) show that the H tone assigned to the penult vowel undergoes spreading
from the penult vowel to the final vowel of the noun in phrase-medial position.

Third, there is an optional insertion of a H tone on the first vowel of the noun before a
modifier and that initial H undergoes an independent rule of unconditioned unbounded

spreading as seen in (7.6).

(7.6} Initial H insertion and UUS:

na-katataambwe ‘spider’
né-katatimbwé wiake ‘his spider’
né-katatAmbwé ngiliguuma ‘round spider’
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Finally, every H tone of the noun is deleted before the word shadni ‘which’ as

illustrated in (7.7). Tone deletion applies both to underlying H’s or derived tone.

(7.7) Lexical H deletion before shadni:
li-pingapainga ‘cactus’
li-pangapanga ‘which cactus?’
li-pékéniindu ‘wildcat’

li-pakanundn shaéni ‘which wildcat?’

It will be shown that in Shimakonde, phrasal shortening and tone changes apply

between two words if they phrase together. The Shimakonde nominal phrase phonology

shows that a phonological rule applies between two words if the trigger and the target are
within the same noun phrase (NP).

The theoretical significance of this study is that the concept of ‘belonging to the same
NP’ is crucial for explaining Shimakonde nominal phrase phonology and this concept
differs from the standard XP or Xmax domain as proposed in previous analyses of syntax
and phonology interaction.

The crucial data examined in this chapter include structures like those given in (7.8b),
where a modifier from a higher clause always triggers phonological changes on a noun of

a lower clause.




(7.8) Phrasal phonological changes in elements of different clauses:

li-ndandoosha
n-kéongwe
ki-diimba
a. li-ndand6shd  lyd n-kéngwé wai kidiimba
ghost of woman black (woman)
b. li-nddndéshd  lyd n-kéngwé lya kadiimba

ghost of woman black (ghost)

In (7.8b), the adjective lyd kiidiimba ‘black’ triggers shortening and tone change on the
preceding noun ‘woman’. The major problem posed by the data in (7.8b) is that the

adjective ‘black’ is a modifier of the noun of the higher clause ‘ghost’, and that modifier

‘ghost’
i bl
woman

‘be black’

‘ghost of a black woman’

‘black ghost of a woman

triggers phonological chaﬁges on the head noun of the lower clause ‘woman’,

This is the context where all existing theories of the syntax and phonology interaction
_ predict that a modifier of a higher clause should not trigger phonological changes on a

lower noun. The reason why the theories predict that ‘black’ should not affect ‘woman’

in (7.8b) is because the modifier is not in the phrase headed by ‘woman’.

This chapter is organized as follows. In section 7.1 I briefly review some of the

theories of syntax-phonology interface so that we can see whether they make different

empirical predictions with respect to Shimakonde nominal phrase phonology.
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In section 7.2 T present the basic tonal facts of Shimakonde nominal phrase phonology
then in section 7.3 I examine word phrasing in the language. In 7.4 I take a close look at
the exceptions to word phrasing,. In section 7.5 I discuss the theoretical implications and
show that the major theories of syntax-phonology interaction fail to account for word

phrasing in Shimakonde. Finally, in section 7.6 1 present conclusions.

7.1 Theories
7.1.1 Direct Approach

Kaisse (1985) proposes a theory of direct access of phonological rules to syntax.
According to Kaisse, a phonological rule applies between two words if the condition in

(7.9) is satisfied.

(7.9) Domain C-command (Kaisse, 1985: 159):
‘In the structure [Xmax ... a...], Xmax is defined as the

domain of . Then & c-commands any B in its domain’.

-

This condition says that for the syntactic condition to be satisfied, one of the two words

must be in the same XP phrase headed by the other word.




7.1.2 Indirect Approach

Contrary to the direct approach, Selkirk (1986) proposes a theory generally referred
to as the end-based theory, which does not make direct reference to syntax in the
phonological rule. According to Selkirk, prosodic constituents are constructed by
grouping an utterance into units which are determined by the right or left end of some

syntactic constituent as shown in (7.10).

(7.10) End-based theory: pre-antepenultimate shortening in Chimwi:ni (Selkirk, 1986:
392):
PP

NP

VAN
plé

kama: mphaka na: mphana ‘like a cat and a rat’
like cat  and rat
1 Xmax } Xmax

(_ __HYPPh(__ PPh

The basic claim made by the representation in (7.10) is that phonological phrases are
created based on syntax. In the structure in (7.10), the first phonological phrase
encompasses the preposition and the following NP, though these elements are not a single

constituent of syntactic structure.
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7.1.3 Constraint-based Approach
Truckenbrodt (1999) interprets phrasal phonological rules in Optimality-Constraint-

based analysis and he posits the constraint WRAP-XP given in (7.11).

(7.11) Constraint-based account (Truckenbrodt, 1999:14):

‘WRAP-XP: Each XP is contained in a phonological phrase’.

The main contribution made by Truckenbrodt is simultaneously to allow, but penalize
recursive phonological phrasing. Otherwise, the theory makes the same predictions as

Selkirk’s (1986) in what syntactic conditions define phrasing.

7.2 Basic Facts of Shimakonde Nominal Phrasal Phonology
Before describing the basic facts of Shimakonde phrase phonology, I begin with a

summary of lexical tone. Unlike verbal stems which have four tone contrasts, nouns

present five phonologically contrastive tones in the penult as shown in (7.12):

(7.12) Penult tone contrast in nouns:
a. Rising LH: li-putipuiti ‘sheep’

shi-dangadoéngo ‘Adam’s apple’




r

b. Rise-fall LHL: na-ngatodmwa ‘top
li-doddo ‘leg’

c. Falling HL.: li-shandtuku ‘suitcase’
li-papéatu ‘bark of a tree’

d. Level H: li-pangdpéinga ‘sp. cactus’
li-pakanddndu ‘wildcat’

e. Level L: li-ndandoosha ‘ghost’
na-katataambwe ‘spider

The data in (7.12) show that unlike in verb stems where a surface falling HL tone is not
purely assigned by a rule and thus nouns have a lexical falling tone HL in the penult.

I now turn to the basic facts of Shimakonde nominal phlrase phonology. 1 will
consider four tests for whether a noun and a single modifier phrase together. Three of
these tests are tonal processes and one test relates to vowel length suppression on a word

in the phrasal context.
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7.2.1 Phrasal Shortening

In Shimakonde, when a noun and modifier phrase together, the predictable
penultimate vowel lengthening of the noun is suppressed phrase medially. The
suppression of the penultimate length can be analyzed as shortening, sincé only stressed
penult long vowels have contours. I refer to this as Phrasal Shortening hereafier. Recall
from chapter 5 that Shimakonde has no underlying contrast between long and short
vowels, and any vowel in the penult position is lengthened because of stress.

The examples in (7.13) show that if a noun is followed by a possessive pronoun the

penult vowel is short due to phrasal shortening.

(7.13) Phrasal shortening:
na-katataambwe ‘spider’
na-katatambwé *his spider’
li-kangafiaanga ‘sp. caterpillar’
li-kangafiangé ‘my sp. caterpillar,
li-ndandoosha ‘ghost’

li-ndandosha _ ‘our ghost’

The data in (7.13) reflect two independent rules. One rule shortens a long vowel before

the possessive pronoun. The second rule discussed in the next section inserts a H tone on

the final vowel of the noun in phrase-medial position.




The following examples in (7.14) show that when the penult long vowel has a contour

tone and the vowel is shortened, there is automatic contour resolution. Due to shortening,

the contour tone is realized as a level tone in a short syllable, because Shimakonde does

not have any contours on a short vowel.

(7.14) Shortening and contour resolution:

a, Falling tone:  li-shandiuku
li-shandikad
b. Level H: utaedali
utatali

c. Rising tone:

shi-dangadongé

d. Rise-fall tone: na-ngatobmwa
na-ngatomwa
e. Level L tone:  li-kangafiaanga

li-kangaiianga

7.2.2 Phrasal Tone

shi-dangadodngo

lyadke

waingu

shadke

weétu

lyeénu

‘suitcase’

‘his suitcase’
‘brain’

‘my brain’
‘Adam’s apple’
*his Adam’s apple’
‘top’
‘our top’

‘sp. caterpillar’

‘your sp. caterpillar’

This section deals with tonal processes which apply to the phrase level, namely

Phrase-medial H-Insertion, Word-initial H-Insertion and Tone Deletion before the word

shadni *which’.
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7.2.2.1 Phrase-Media!l H Insertion
One general rule of Shimakonde nominal phrase phonology is Phrase-Medial H
Insertion. This rule inserts a H tone on the right edge of the word before another word.

When the phrasal H is inserted at the right edge of the word, there are two choices of

assigning that H tone either to the penult or to the final syllable. I will first consider

examples of phrasal H assignment to the final vowel and later present data with H
assigned to the penult.
The following examples in (7.15) show the option where the H inserted at the right

edge of the noun is assigned to the final vowel of the noun phrase-medially.

(7.15) Final phrasal H assignment:
na-katataambwe | ‘spider’
na-katatambwé wadke ‘his spider’
li-kangafiaanga ‘sp. caterpillar’

li-kangafianga weétu ‘our sp. caterpillar’

We see that the underlyingly L-toned nouns in (7.15) get a single H on the final vowel in
& phrase-medial position due to Phrase-Medial H Insertion. This process is shown in the

derivations in (7.16).




(7.16) Final phrasal H assignment:

a. na-katataambwe Toneless Input
H
b. na-katatambwe waidke Phrase Medial H insertion
H
c. na-katatambwe waidke Final Vowel H Assignment

The next data provided in (7.17) show that Shimakonde has another option where the
phrase-medial H is assigned to the penult vowel of the noun and that H is subject to

Doubling.

(7.17) Penult phrasal H assignment:

a. Low tone: na-katataambwe ‘spider’
na-katatimbwé wiake ‘his spider’
na-katatambwé wadke ‘his spider’
*na-katatambwé wiake
*na-katatdmbwé wadke
li-ndandoosha ‘ghost’
li-ndandésha lydake *his ghost’
li-ndandoshé lyadke ‘his ghost’
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b. Rising:

c. Rise-fall:

*li-ndandéshé
*li-ndandosh4
li-putipudti
li-putipati
li-putiputi.
shi-dangadoéngo
shi-dangadéng6
shi-dangadongé
na-ngatodmwa
na-ngatomwa

na-ngatomwa

‘sheep’

‘our sheep’

‘our sheep’
‘Adam’s apple’
‘his Adam’s apple’
‘his Adam’s apple’
“top’
‘his top’

‘round top’

The examples in (7.17) also show that the phrasal H inserted to the right edge of the noun

can go to the final syllable, or to the penult, in free variation.

Furthermore, data of (7.17) show that the possessive pronoun has two tone options of

either having rising tone or falling, and the selection of tone pattern of the noun entails
the selection of a particular tone pattern of the possessive pronoun. The phrasal penult H

assignment is shown in the derivations in (7.18).




® (7.18) Penult phrasal H assignment
a. nakatataambwe Toneless Input
| H
g b na-katatambwe  wéake Phrase Medial H Insertion
H
. c. na-katatambwe wdake Penult H Assignment
d. na-katat am bl-..:;me waake Doubling
L 4

In (7.19) I provide some examples showing that if the penult is H-initial, only the HH

option appears medially due to H being assigned to the penult vowel of the noun. So, the

o
output like *li-shandukii lydake from li-shandiuku Ilydake ‘his suitcase’ is
ungrammatical, because the H assigned to the penult is missing.
.1, .
(7.19) Penult H assignment:
a. Falling: li-shandduku ‘suitcase’
o li-shandikd lydake ‘his suitcase’
li-shandiiki lingdliguuma ‘round suitcase’
) *li-shandukd lyadke
~
*]i-shanduki lydake
@
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li-pAngapainga ‘sp. cactus’
li-pangdpinga lydake ‘his sp. cactus’
li-péngépangé lyadke ‘his sp. cactus’

li-pangadpanga likimeéne ‘big cactus’

The starred examples of (7.19a) are ungrammatical because this noun is penult H-initial
and the ungrammaticality is due to deletion of the penult H.

The following examples in (7.20) show that if a noun is followed by an adjective,

there is only one option of assigning the phrase-medial H tone to the penult syllable of

the noun and H cannot be assigned to the final vowel.

(7.20) A single option of phrase penult H assignment:

a. na-katatdmbwé ngiliguuma ‘round spider’
li-ndandésha likimeéne ‘big ghost’
*na-katatambwé ngiliguuma
*1i-ndandosha likimeéne
li-putiputi lingdliguuma ‘round sheep’
shi-dangaddngé shikimeéne ‘big Adam’s apple’
na-ngatémwa4 nguliguuma ‘round top’

*]i-putiputi likime€ne




*shi-dangadongé shikimeéne

*na-ngatomé nguliguuma

We can see that a noun before an adjective gets H inserted at the right edge just like a
noun before a possessive pronoun. Moreover, if the H is assigned to the penult there is a

sequence of two surface H’s due to Doubling.

7.2.2.2 Word-Initial H Insertion
One other rule that applies at the phrase level is Word-Initial H Insertion. This rule
optionally inserts H on the first vowel of the noun before a modifier and that initial H

tone is subject to UUS as shown in (7.21).

(7.21) Optional word-initial H insertion:

na-katataambwe ‘spider’
né-katatdmbwé ngildguuma ‘round spider’
na-katitAmbwé waake ‘his spider’
*na-katatdmbwé wadke

The examples of (7.21) reflect four independent rules. One general rule inserts a phrase
medial H tone towards the end of the noun before a modifier. Another rule assigns that H

to the penult syllable, and this is the rule we saw motivated in (7.16).
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The third rule optionally inserts a second H tone on the first vowel of the noun before
a modifier. Finally, UUS spreads any initial H from the left to the following vowels. The
last example of (7.21) shows that due to the optional application of the Word-Initial H
Insertion which is subject to UUS, the H tone of the possessive pronoun does not shift
from the first mora to the second mora of the first syllable.

The interaction of tone rules in (7.21) can be seen in the derivations in (7.22).

(7.22) Interaction of rules:
a. na-katataambwe Toneless Input
H
na-katatambwe nguliguuma Phrase-medial H Insertion

H

nakatat ambwe ngiliguuma Penult H Assignment

H

| "‘"-..._‘ﬁ

na-katatambwe ngdliguuma Doubling

H H

e,

na-katatambweé  ngiliguuma Word-Initial H insertion

H H

xq._“ ‘-...,_._‘.‘“M
n I- k'a ta tla mbwe ngiliguuma




| 2

The data in (7.22) show that if the option of inserting initial H is selected, there is always

application of UUS in this phonological context.

7.2.2.3 Shaini H-Deletion

The last tone process of Shimakonde nominal phonology is H deletion which applies in

constructions involving a noun before the word shadni ‘which’. This rule simply deletes

every lexical H tone of a noun before shadni. 1 refer to this as Shadni H-Deletion.

Consider the following examples in (7.23).

(7.23) Shaani H-deletion:

a. li-pangéapdanga

li-pangapangé
li-pdkantindu
li-pakanundi
b. li-putipuiiti
li-putiputi
li-shandduku
li-shanduku
na-ngatodmwa

na-ngatomwa

shaani

shaini

shaani

shaéni

shaim
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‘sp. cactus’

‘which sp. cactus?’
‘wildcat’

‘which wildcat?’
‘sheep’

‘which sheep?’
‘suitcase’

‘which suitcase?’
“top’

‘which top?’



We seen from (7.23) that every lexical H tone of the noun is deleted before shadni,

except that deletion does not apply to a H inserted phrase-medially before shadni.

Otherwise Phrase-Medial H Insertion is a very general and inviolable rule in the

language. It is important to note that the deletion of H before shadni is an arbitrary

phenomenon, since there is no relation a priori between shadni H-deletion and word

phrasing and we see no phonological explanation for why shadni should trigger tone

deletion on the preceding noun. I posit that the pattern of H deletion before shadni

reflects the syntactic conditions of word phrasing in Shimakonde. Specifically, the rule

applies to a sequence of words which includes the word immediately before shadni, and

optionally includes any contiguous sequence of preceding words in the phrase as shown

in the following examples in (7.24), where the parentheses indicate phonological phrases.

(7.24) Shaani H-Deletion:
li-pangépéinga
li-galdguuma
(li-pangapanga
(li-pangapanga
(li-pangapénga
(li-pangapanga

* li-pangapanga

shadni)

lingaldguuma)
(linguluguma shadni))
(linguluguma shaéni))

lingiliguma shaéni

‘cactus’

‘black’

‘which cactus?’

‘round cactus’

‘which round cactus?

‘which round cactus?’




As seen, the lexically H toned noun has a single H on the final vowel immediately before
shadni as in (7.24a), and all of the H tones of the noun delete before shadni. If shadni is
placed after the adjective as in (7.24c), then the adjective surfaces with a single H tone on
the final vowel, and optionally, the H toned noun may also surface with multiple low
tones as shown in (7.24d). The last example of (7.24e) shows that deletion applies to a
contiguous sequence of words from the left to the right.

Shadni H-deletion is just an arbitrary property of shadni, and nothing really explains
why shadni and shadni alone, has this property. The second observation is that shadni H-
deletion also involves a variable size “phrasing”. The standard approach would be to
posit that the word shadni forms a phrase with a word which comes with it and then H
deletes within that phrase. This approach suggests that we would have two different
domains of phonological phrasing. One type of “phrasing” would include “small phrases”
which has shadni and the word before it like in [li-pangapangd shadni] ‘which cactus?’
Optionally, any number of words before shadni would have to be within a phrase as in
[li-pangapanga lingulugumd shadni) ‘which round cactus?’

The second type of *phrasing” would include ‘bigger phrases’, which include ‘shadni
phrases’ plus the elements inside the NP that are not part of the ‘shadni phrases’, where a
H tone does not delete and, instead a H tone is inserted and length is suppressed as in

(7.25b).

390



(7.25) Variable size of phrasing:
a. ‘Small phrases’:
li-pdkantitindu ‘wildcat’
(i) (li-pakanundd  shaani) ‘which wildcat?’
(ii) (li-pdkdnindi  (linguluguma shaéni})) ‘which round wildcat?’
(iii} (li-pakanundu  linguluguma shaéni) ‘which round wildcat?’
b. ‘Larger phrases’:
na-katataambwe ‘spider’

(i) (na-kataitimbwé  ngildguuma) ‘round spider’

We see that shadni does not trigger H-deletion on the preceding noun in (7.25ai), but it

does in (7.25aiii). These tone differences result from the fact that there is optional

phrasing between shadni and any number of words before it. I conclude that shaani H-

Deletion applies to words within the phrase and the process applies from right to left.




7.3 Syntax and Phonology Interface

I now turn to the syntax of Shimakonde nominal phrase phonology. I take shortening
and tone alternation as diagnostics for phrasing in the language and investigate a range of
structures involving a noun before a modifier to see what kind of syntactic relations holds
between the noun and other types of complements.

The following examples in (7.26) show the application of various processes on a noun

before an adjective.

(7.26) Noun + adjective:

a. Low tone: na-katataambwe ‘spider’
na-katatimbwé ngaliguuma ‘round spider’
na-katatdimbwé ngdliguuma ‘round spider’

b. Falling tone:  li-shandiuku ‘suitcase’
li-shandiki lyd mbobne ‘beautiful suitcase’
li-shanduku lyd mbobne ‘beautiful suitcase’

c. Rising tone:  li-putipufiti ‘sheep’
li-putipati likimeéne ‘big sheep’
li-putipati likimeéne ‘big sheep’

All the nouns in (7.26) undergo phrasal shortening and tone change before a modifier.

The L toned noun na-katataambwe ‘spider’ appears with a H tone at the phrase level.
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Consider the following examples in (7.27) - (7.28) where other kinds of complements
are considered. These examples show that various kinds of complements trigger the same

phonological changes on the preceding noun.

(7.27) Possessive structures:

a. Noun + possessive pronoun:

Low tone: na-katataambwe ‘spider’
na-katatambwé waéangu ‘my spider’
na-katatimbwé wadke ‘his spider’

Falling tone: shi-tungiulu ‘onion’
shi-tunguld shadngu ‘my onion’

Rising tone: shi-dangadodngo ‘Adam’s apple’
shi-dangadongd ‘his Adam’s apple’
shi-dangadéngé " ‘his Adam’s apple’

b. NP-possessive structure:

Low tone: na-katataambwe ‘spider
nkéongwe ’ ‘woman’

nakatatimbwé n-kéongwe  ‘spider of the woman’

Falling ton: shi-tungiulu ‘onion’

n-kéongwe ‘woman’

shi-tungild n-kéongwe  ‘onion of the woman’




Rising tone: li-putiputi
n-ndiime
li-putiputi

Rise-Falling tone: na-ngatodmwa
n-dy66ko

na-ngatémwa

lya  n-nidime

wa  n-dy6dko

(7.28) Noun + different types of complements:

a. Noun + demonstrative:

Low tone: li-ndandoosha
li-ndandésh’

Rising tone: li-putipaty
ma-putipity

Falling tone li-shandiuku
li-shandikw
ma-shandikw

b. Noun + an ordinal numeral:
na-katataambwe

na-katatimbwé

aali

néntadndi
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‘sheep’

‘man’

‘sheep of the man’
“top’
‘child’

‘top of the child’

‘ghost’

‘this ghost’
‘this sheep’
‘these sheep’
‘suitcase’
‘this suitcase’

‘these suitcases

‘spider’

‘the first spider’



li-jamaanda ‘basket’

li-jaménd4 lftadndi ‘the first basket’

li-putipudti ‘sheep’

li-putipati lyd  mbiili ‘the second sheep
na-ngatodmwa ‘top’
na-ngat omwa A  mwdanu ‘the fifth top’
c. Noun + Wh-word:
li-ndandoosha ‘ghost’
li-ndandésha 4 kwadshi ‘which spider?’
na-katataambwe ‘spider’
na-katatdmbwé i namund shaini ‘spider of what variety?’
li-putipuiti ‘sheep’
li-putiputi lydake fiadni ‘the sheep of whom?’
li-shandauku ‘suitcase’
li-shanddku lyd kwadshi ‘which suitcase?’
na-ngatodmwa ‘top’

na-ngatémwa wéd  kwaidshi ‘which top?’

The examples of (7.27) - (7.28) show that various kinds of complements phrase together

with the preceding noun, triggering automatic phrasal shortening and tone change.




7.3.1 Relative Clause

One other context where phrasal changes are found in Shimakonde involves a noun

before a relative clause. The examples in (7.29) show that constructions involving a noun

plus relative clause are subject to the same phrasal processes of vowel shortening and

tone change.

(7.29) Noun + relative clause:

a. L-toned noun before a relative clause:
na-katataambwe
na-katatdmbwé ashitdkadta

b. HL-toned noun before a relative clause:
li-shandiuku
li-shanddku lyd vashiuma

c. LH-toned noun before a relative clause:
li-putiputi

li-putipiti lyd vashimiile

d. LHL-toned noun before a relative clause:

na-ngatodmwa

na-ngatémwa dkanun’unuula
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‘spider’

‘spider which was running’

‘suitcase’

‘the suitcase which they are buying’

‘sheep’
‘the sheep which they bought’
ltop!

‘the top that does not spin’



The conclusion is that a relative clause causes the same phonological changes, namely

shortening and tone alternation on the preceding noun as any modifier does.

7.3.2 Shaani H-Deletion

If a noun is followed by shadni, all lexical H tones of the noun get deleted, and a
single H appears on the final vowel of the noun, the one inserted by the Phrase-Medial H
Insertion rule. The relevant examples are repeated in (7.30), where every lexical H tone

of the noun deletes before shadni ‘which’.

(7.30) Noun + shaéni:
li-putipuiiti ‘ghost’
li-putiputi shadni ‘which ghost?’
li-jaméanda ‘basket’
li-jamand4 shaéni ‘which basket?’
na-ngatodmwa ‘top’
na-ngatomwa shaéni ‘which top?’
li-pakanddndu ‘wildcat’

li-pakanundd shaéni ‘which wildcat?’

What we see is that shadni H-deletion on the noun preceding it targets both H's which are

underlyingly present and any H tone derived from an independent rule.




The following examples in (7.31a) show that shadni also deletes every lexical H tone
on the modifier preceding it, or in any number of contiguous words before it, but shadni

does not delete the lexical tone in a modifier after it as seen in (7.31b).

(7.31) The tonal effect of shadni H-deletion:

a. li-shandduku ‘suitcase’
li-shanddkd lingdldguuma ‘round suitcase’
li-shanduku lingulugumd  shadéni ‘which round suitcase?’
li-shanddkd  lingGligima  likumeéne ‘round big suitcase’

li-shanduku linguluguma  likumené shadni  ‘which round big suitcase?’

b. li-shandukd shaéni lingdliguuma ‘which round suitcase?’

li-shandukd  shadni  likimeéne ‘which round big suitcase?’

There are two observations about the data tn (7.31). First, shadni triggers shortening and
H insertion on the final vowel of the preceding noun, as all modifiers do in the language.
Second, a modifier in a phrase medial position also undergoes the same phonological
changes as in a noun before a modifier. I simply posit that H insertion on the right edge

of the noun is general to all phrasal contexts, and even overrides shadni-H-deletion.
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7.4 Exceptions to Phrasal Alternations

Shimakonde presents cases where noun plus modifier do not fall within the domain of

application of phrasal phonological changes. This domain includes numbers, quantifiers

and a combination of a noun before a verb.

7.4.1 The Treatment of Numbers and Quantifiers
In Shimakonde, numbers and quantifiers phrase separately from a preceding noun as

shown in the following examples in (7.32).

(7.32) Separate phrasing:
a. Noun + cardinal numeral:

L tone: li-ndandoosha ‘ghost’
li-ndandoosha lifmo ‘one ghost’
ma-ndandoosha maviili ‘two ghosts’
ma-ndandoosha matadtu ‘three ghosts
ma-shandiuku ‘suitcases’

ma-shandiauku nceece ‘four suitcases

ma-shandduku mwainu ‘five suitcases’




LH tone:

LHL tone:

H-tone:

li-putiputti

li-putipudti  lifmo

ma-putipulti mwadnu na lifmo
ma-putipudtimwadnu na matadtu
ma-doddo

ma-doddo mwainu na nceence
ma-doddo kutimi
ma-tingildingu

ma-tungdliingu makuimi maviili

ma-tingdldungu makuimi mwadnu

b. Noun + quantifier:

L tone:

HL tone;

ma-ndandoosha

ma-ndandoosha uuti
ma-ndandoosha o6e
ma-ndandoosha padyodko

ma-shandiduku

ma-shandiuku uiiti
ma-shandiduku ode
ma-shandiuku padyodko
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‘sheep’

‘one sheep’
‘six sheep
‘eight sheep’
‘legs’

‘nine legs’
‘ten legs’
‘blisters’

‘twenty blisters

‘fifty blisters’

‘ghosts’

‘all ghosts’

‘a lot of ghosts’
‘few ghosts’
‘suitcases’

‘all suitcases’

‘a lot of suitcases’

‘few suitcases’



LH tone: li-putipuiti ‘sheep’
li-putiputti utiti ‘all the sheep’
ma-putiputiti o6e ‘a lot of sheep’

ma-putipuilti padyodéko ‘few sheep’

ma-doddo ‘legs’
ma-doddo uati ‘all legs’
ma-doddo ode ‘a lot of legs’
ma-doodo padryoéko ‘few legs’
li-pdkaniitindu ‘wildcat’
ma-pdkéniindu uati ‘all wildcats’

mé-pikandtindu padyodko ‘few wildcats’

We can see that numerals and quantifiers are treated exceptionally in terms of phrasing

with the preceding noun. The exceptional treatment of numerals and quantifiers in Bantu

is not unprecedented. For example, Kisseberth and Abasheikh (1974) and Odden (1990)

provide some phonological evidence for special treatment of quantifiers and numerals in
terms of phrasing separately from a noun in the Bantu languages Chimwi:ni and

Kikongo, respectively.




To explain the special treatment of quantifiers and numerals, some analyses claim
that separate phrasing of numbers and quantifiers from the preceding noun reflects
differences in syntactic structures. This possible structural difference between a noun
before a quantifier or numeral and a noun before an adjective can be seen in (7.33a) and

(7.33b), respectively.

(7.33) Different syntactic structures between quantifiers and adjectives:
a. b.
NP NP
P /\ AP
/\ p N A
b

mépél)z’ijz’i mangiliguuma

N AP

| | papayas round ‘round papayas’
mapapiaja mataitu '
papayas three ‘three papayas’

I reject the approach in (7.33), ;because it predicts incorrectly that quantifiers and
numerals could not come before an adjective. In Shimakonde, quantifiers and numbers

can freely stand before an adjective as shown in (7.34).
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(7.34) Numerals or quantifiers before an adjective:
a. ma-papéaja ‘papaya’
ma-papdaja  matadtu ‘three papayas’
ma-papdaja  padyodko ‘few papayas’
ma-pipdjd  matdni  mdnglliguuma  ‘three round papayas’

méa-pépdjd  padyéké mangildguuma  ‘few round papayas’

What we seen in (7.34a) is that the quantifier and the number do not trigger phonological
change on the preceding noun, but in (7.34b) both the numeral and quantifier undergo
phonological changes in phrase-medial position. Apparently, they also trigger tone

change and shortening on the preceding noun, suggesting that a flat structure is needed.

7.4.2 Separate Phrasing

Though the phrasing of quantifiers and numbers poses a small problem for the
theories of syntax-phonology interface, the data discussed so far, can be explained within
the end-based or max-command approach, which predict syntactic effects on phonology.

The end-based account (Selkirk, 1986) predicts that the right or left edge of an NP

separates the noun from the next word, therefore NP should phrase separately from the

next word.




7.4.2.1 Separate Phrasing of a Noun before a Verb
The next examples in (7.35) show that a noun before a verb phrases separately from

the verb, because the right edge of the NP separates a noun from the next word.

(7. 35) Noun before a verb: '

li-ndandoosha ‘ghost’
li-ndandoosha lindipiita ‘the ghost passed’
li-putipuiti ‘ghost’

li-putipuuiti linditdkuidta ‘the ghost ran’
li-shandiuku ‘suitcase’
li-shandduku lindifgwa ‘the suitcase fell’
na-ngatodmwa ‘top’
na-ngatodmwa ankunun’unuila ‘the top is spinning’

The data in (7.35) show that there is no phrasal shortening and tone change on the noun
before the verb, since this is the context where we do not expect a noun to phrase with the

following word. These data have the structure in (7.36).
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(7.36) Noun before a verb:

Voo

na-ngatodmwa ankunun’untiila ‘the top is spinning’

7.4.2.2 Separate Phrasing of a Noun in a Two-Object Structure
The following examples in (7.37) - (7.39) and (7.41) show another case where
separate phrasing between a noun and the following word is found because the right edge

of an NP separates a noun from the next word. Here, the VP contains two NP’s.

(7.37) Noun in two object constructions:
a. mui-nu ‘person;
li-putiputti ‘sheep’
na-ngatodmwa ‘top’
a-ndi-mud-pa ‘he gave to him’
(a-ndi-mud-pa) (mud-nu) (li-putipuiiti) ‘he gave the person a sheep’
(a-ndi-mud-pa) (mud-nu) (lishandduku)  ‘he gave the person a suitcase’
(a-ndi-mui-pa) (mui-nu) (na-ngatodmwa) ‘he gave the person a top’

(a-ndi-muid-pa) (mud-nu) (li-pdkdndtindu) ‘he gave the person a wildcat’




b. (a-ndi-mui-pa) (li-putipuiti) (mud-nu) ‘he gave the person a sheep’
(a-ndi-mui-pa) (li-shandduku) (mud-nu) ‘he gave the person a suitcase’
(a-ndi-mui-pa) (na-ngatodmwa) (mui-nu) ‘he gave the person a top’

(a-ndi-mud-pa) (Ii-pdkdntidindu) (mud-nu) ‘he gave the person a wildcat’
The examples of (7.37) have the structure in (7.38), where neither a noun is the head, and
neither a noun c-commands the other, since the right edge of an NP separates the two

nouns.

(7.38) Noun before two-object constructions:

P
roT
Py
a-ndi-mulipa na-ngatodmwa mui-nu ‘he gave the person a top’

7.4.2.3 Separate Phrasing of a Noun before an Adverb
In Shimakonde, adverbs are outside of the NP, and should phrase separately from the
preceding noun, which is within the NP. The following examples in (7.39) show that

there is no shortening and tone change on the noun preceding the adverb.

406



(7.39) Noun before an adverb:

a-ndi-mw-odna ‘he saw him’

a-ndi-mui-pa ‘he gave to him’

shipijeélo ‘quickly’

liido ‘yesterday’

kdkoova ‘slowly’

admbi ‘right now’
(a-ndi-mw-oéna)(li-putiputiti)(ship4jeélo) ‘he saw the sheep quickly’
(a-ndi-mui-pa)(mud-nu)(li-putipuiti)(liido) ‘he gave the person a sheep yesterday’
(a-ndi-mut-pa)(mui-nu)(li-shandduku)(dkdkoova) ‘he gave the person a suitcase slowly’

(a-ndi-mud-pa)(mud-nu)(na-ngatodmwa)(admbi)  ‘he gave the person a top right now’

We can see that the presence of an adverb does not trigger phonological changes on the

preceding word. For the data in (7.39) I assume the structure in (7.40).

(7.40) Noun before adverb:

VP

N

- NP

L

(a-ndi-muii-pa)(mud-nu)(na-ngatodmwa)(admbi) ‘he gave the person a top right now’
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7.4.2.4 Conjoined Nouns
Different phrasing is also found when two or more nouns are conjoined, since each
part of the conjunction preserves its underlying tone and the stressed-induced vowel

lengthening. Different phrasing of conjoined nouns is shown in (7.41) below.

(7.41) Noun and Noun:
n-dyéoko ‘child’
li-putipuiti ‘sheep’
na-ngatodmwa ‘top’
li-shandduku _ ‘suitcase’

a. n-dy6éko na na-ngatodmwa  ‘the child and the top’
n-dy6éko na li-shandduku ‘the child and the suitcase’
n-dy66ko | na li-putiputti ‘the child and the sheep’

b. (andimuipa)(mutinu)(liputipwiti} na (anditwadla) ‘he gave the person a sheep and took’
{andimulpa)(mudnu)(lishandiuku) na (andyutka) . ‘he gave the person a suitcase and went’

(andimutpa)(muinu)(nangatodmwa) na (andiladla) ‘he gave the person a top and slept’
The question is why there is no phrasal alternations in (7.41)? The conjoined nouns in

(7.41a) have the structure given in (7.42), where elements outside of the NP phrase

separately from the preceding noun.
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(7.42) Conjoined nouns:

NP

and NP

The structure of conjoined nouns in (7.42) is crucial for understanding the syntactic

conditions under which word phrasing applies in Shimakonde. There is an assumption
according to which in this language words bounded within the same NP undergo phrasal
changes. Under this assumption, the examples of conjoined nouns in (7.41a) should
undergo phonological change. The reason why conjoined nouns do not undergo phrasal
changes is because in Shimakonde, phrasal alternations apply to a noun before a
modifier. So, a noun undergoes phonological changes before any modifier independent of
whether the trigger word and the target are within the same clause. Since in a conjoined
structure neither NP is a modifier of another NP, there are no phrasal phonological
changes affecting the two nouns.

The conclusion is that in Shimakonde different phonological phrasing between a noun
and the following word can be partially explained under the end-based approach of
syntax-phonology interface. That is, the right and left edge of NP separates the noun from
the next word. Furthermore, Shimakonde nominal phrase phonology requires that phrasal

phonological changes apply only to a noun before modifiers bounded within the same

NP.




7.5 Theoretical Account for Shimakonde Nominal Phrase Phonology

All theories of syntax-phonology interaction predict correctly that nouns and
modifiers phrase together phonologically if they are within the same syntactic constituent
(NP), but a noun followed by words outside NP phrase separately. The conditions under
which certain phonological changes apply in a phrasal context have been proposed in the
C-command theory or Xy, domain (Kaisse, 1985), where phonological rules have direct
access to syntactic information. According to this analysis, a noun before a modifier, like
in nd-ngdrémwd ngiliiguuma ‘round top’, should phrase together, because the head of NP
which is N, C-commands Determiners and everything else within the NP.

Nespor and Vogel (1986) on the other hand, claim that it is the head-to-complement
relationship that determines phonological changes. Basically, the Head-to-complement
approach makes the same empirical predictions as the c-command theory does, since the

complement-Head relationship reflects Max-command as seen in the structure in (7.43).
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(7.43) Max-command vs. Head-to-complement accounts for Shimakonde data:

a. Max-command (Kaisse, 1985)  b. Head-to-complement (Nespor and Vogel, 1986)

NP NP

/\ AP N/\)et
| (Tlead) ((.iomp)

N Adj
| | nd-ngdtémw’  4dju
nd-ngatémwai ngiliguuma top this
top round ( YPPh
-------]Xmax ‘this top’
( )PPh
‘round top’

Selkirk (1986) favors the end-based theory which posits that syntactic conditions on
phonology are expressed indirectly. According to Selkirk, the domain of application of
phonological rules is a prosodic constituent, which is derived by reference to the right or
left edge of syntactic constituents. For example, since the adjective and the determiner in
(7.43) are terminal strings at the right end of a syntactic constituent (NP), these modifiers

should phrase together with the preceding noun as illustrated in the structure in (7.44).

(7.44) The end-based account (Selkirk, 1986) for Shimakonde data:
NP
AP

P
na-ngatodmwa  nguliguuma
nd-ngdtémwd  nguliguuma ‘round top
( )PPh

’
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Truckenbrodt (1999) posits that phonological changes are determined by whether a
constraint Wrap-XP which forces lexical projections to be contained in a phonological
phrase ranks fairly higher. From a constraint-based viewpoint, the noun na-ngatoémwa
‘top” and the following modifier ngiiliiguuma ‘round’ in (7.44) are subject to the Wrap-
XP constraint, forcing them to be within the same phonological phrase. I shall show that
phrasing involving a noun before multiple modifiers and structures with certain verb

tenses pose a problem to all theories of syntax-phonology interaction.

7.5.1 Noun before Multiple Modifiers
The following examples in (7.45) show that a noun before two or more modifiers
undergoes shortening and tone change the same way as in a noun before a single

modifier.

(7.45) Noun + modifier + modifier:

na-katataambwe ‘spider’
li-ndandoosha ‘ghost’

giliguuma ‘round’
kimeéne ‘big’
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(na-katatdimbwé ngiligimd  nkimeéne) ‘round big spider’
(na-katatAmbwé  nkdméné ngiliguuma)  ‘big round spider’
(li-ndandésha lingaldgima  likimeéne) ‘round big ghost’

(li-ndandésha likiiméné lingaldguuma) ‘big round spider’

Surprisingly, in (7.45) a modifier before another modifier within the same NP undergoes

these same phonological changes. These data have the structure in (7.46), where a noun

and the following adjectives are within the same NP.

NP

AP AP

N Aldj Adj
|

(li-nddnddéshd  li-kdméné li-ngdliguuma) ‘big round ghost’
ghost big round

The fact that a modifier in a phrase medial position also undergoes phonological changes
before another modifier in (7.46) cannot be explained by any existing theory of syntax-
phonology interface. First, the Head-to-complement model (Nespor and Vogel, 1986)
posits that a noun is subject to phonological changes if that noun and a modifier are in a
head-to-complement relationship. This analysis cannot explain phonological changes in
(7.46), since from a standard viewpoint, an adjective is not in head-to-complement

relationship with another adjective.




The structure in (7.46) also poses a problem for the Max-command theory (Kaisse,
1985), because the first adjective does not c-command the following adjective, and this
structure does not prevent the first adjective from undergoing phonological changes
under the influence of the second adjective.

The end based theory (Selkirk, 1986) also incorrectly predicts that the right end of an
adjective phrase (AP) in (7.46) should block phonological changes between the two
adjectives and this is not the case.

Finally, the constraint-based account (Truckenbrodt, 1999) apparently seems to
explain that WRAP-XP forces the noun and the following adjectives in (7.46) to be
within the phonological phrase. However, we shall see that WRAP-XP also fails to
explain the patterns of phrasing found in the language, when phonological changes are
governed by the inflectional category of the verb or by the purely morphological
agreement features. I posit that the elements in (7.46) phrase together, because they are

within the same NP.

7.5.2 Noun in NP-possessive Structure + Modifier

The following examples in (4.47) continue illustrating complications of phrasing in
Shimakonde. In these constructions a modifier of the main clause also triggers
phonological changes on words of the lower level, when the NP-possessive precedes a

modifier.
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(7.47) Noun + NP-posscssivel+ modifier:
n-kéongwe ‘woman’
kidiimba ‘be black’
li-ndandoosha ‘ghost’

a. (li-ndanddshé - nkéongwe) ‘the ghost of a woman’

b. (li-nddndéshd lyd nkéngwé wé kddiimba) ‘the ghost of a black woman’

¢. (li-ndinddsha 4 nkéngwé lyd kiddiimba) ‘the black ghost of a woman

ghost woman black

The crucial data in (7.47c) show that the modifier ‘black’ is a modifier of the subject of

the main clause ‘ghost’ with the syntactic structure give in (7.48).

(7.48) Noun before NP-possessive + adjective:

NP

i

Adj

li-ndédndésha lydi  nkéngwé  lyd kidiimba “The black ghost of a woman'

ghost (cl.5) of woman (cl1) black(cl5)




The structure in (7.48) presents some complications to all theories of syntax-phonology
interface, since there is no explanation why the noun ‘woman’ should undergo

phonological changes under the influence of the modifier ‘black’.

7.5.3 Noun before Relative Clause + Object + Modifier

The next examples in (7.49) include other syntactic relations between a noun and the
following modifier. I begin considering constructions involving a noun before a relative
clause (RC) followed by other complements. These examples also pose a problem for all
theories of syntax-phonoldgy interaction, because a modifier of a higher clause triggers

phonological changes on the noun of a lower clause.

(7.49) Noun + RC + object + modifier:

a. di-n’avaanga ‘dogs’

di-n’avanga dish{l6la lindandoosha ‘dogs that were looking at a ghost’

di-n’4vénga dishil6la linddndé6shd likimeéne  ‘dogs that were looking at a big ghost’
dogs RC-look at  ghost big(ghost)

b. di-n’dvénga dishiléla linddndéshid din’imeéne ‘big dogs that were looking at a ghost’

dogs RC-look at ghost big (dogs)

The crucial example is seen in (7.49b), where the last adjective ‘big’ is a modifier of the
subject of the higher clause ‘dogs’, and this structure does not prevent the noun of the

lower clause from undergoing phonological changes.
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The examples in (7.49) show contrasting positions of attachment of the AP in the tree.

These contrasting positions of attachment are seen in the structures given in (7.50).

(7.50) Contrasting element attachment:
a. NP
S
% e
AP

N \ N Adj N Adj

din’avanga dishil6la lindinddsha likimeéne din’4vangd dishil6l4 linddnddsha din’imeéne
dogs  RC-look at ghost big (ghost) dogs RC-lookat ghost big (dogs)

‘dogs that were looking at a big ghost’ ‘big dogs that were looking at a ghost’
The structures in (7.50) further support the claim that in Shimakonde phonological
interactions between two words within a phrase are determined by whether the trigger

and the target words are within the same NP.

7.5.4 Noun before an Adjective + Relative Clause

The examples in (7.51) include structures of a noun before a modifier which is

followed by a relative clause. These data show that words bounded with the same NP are

subject to phonological changes.




(7.51) Noun + adjective + RC:

na-katataambwe ‘spider’
li-ndandoosha ‘ghost’
galiguuma ‘round’
dikidiiki ‘small’
na-katatimbwé ngaligimd  4shitikidta ‘round spider that was running’
spider round RC-run
li-nddnd6sha  lidikidiki lishitdng66la ‘small ghost that was talking’
ghost small RC-talk

As predicted, the adjective in a phrase-medial position triggers phonological changes on
the preceding noun in (7.51) and the verb of the relative clause triggers alternations on
the preceding modifier. Furthermore, following the pattern explained in (7.48), the
relative clause of (7.51) triggers phonological changes on the preceding nominal

modifier. The data in (7.51) have the structure in (7.52):
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(7.52) Noun before adjective + RC:
NP

P S

i
IR

na-kititimbwé nglligiméd  4shitdkddta ‘round spider that was running’
spider round RC-run
The structure in (7.52) shows that elements bounded within the same NP phrase together

phonologically.

7.5.5 Noun before RC + Adjective
The next data in (7.53) reinforce the claim that phonological changes in (7.52) are not
conditioned by word order, since changing order of the elements gives the same

phonological phrasal patterns.

(7.53) Noun + RC + adjective:

na-katatambwé ashitikitd nguliguuma ‘round spider that was running’

spider RC-run round
li-ndanddésha lishitingdld lidikidiiki ‘small ghost that was talking’

ghost RC-talk small




The examples in (7.53) have the structure in (7.54) below. We can see that the structure
in (7.54) is analogous to the structure given in (7.52), where elements bounded within the

same NP undergo phrasal phonological changes.

(7.54) Noun before RC + adjective:

NP
\lfp ;TP
N \Y Adj

ni-kititdimbwé 4shitikatd ngidliguuma ‘round spider that was running’
spider RC-run round
7.5.6 Noun conj. Noun + Modifier
The last structure I consider involves conjoined nouns before a modifier. The
following examples in (7.55) show that elements within the same NP phrase together

phonologically.

(7.55) Noun and noun + modifier:

n-nkéongwe ‘woman’
li-putipuiti ‘sheep’
dikidiiki ‘small’
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a. {n-kéongwé€) na (li-putipuuti)

b. (n-kéngwé

c. (n-kéngwé

né 1i-patipatf 1idikidiiki)

nd n-nimé  vadikidiiki)

‘woman and sheep’
‘woman and small sheep’
‘small [woman and man]’

‘thin sheep and thin small woman’

e. *|i-pitipiti nd n-kéngwé vakidjidnd4d ndikidiiki

The phrasal data in (7.55) show that in Shimakonde, all elements within the same NP

phrase together. The sentences in (7.55b) and (7.55¢) have the representation in (7.56a)

and (7.56b), respectively.

(7.56) Conjoi

ned nouns before adjective

NP

/

NP a

|
N

T~

nd NP

N Adj

(nkongwé nd lipatipati  lidikidiiki)

woman (cl.1)and sheep (cl.5) small (cl.6)

‘[woman and

small sheep}’

NP
NP and NP
LI Ill dj
|

(n-kéngwé nd m!ﬁmé vadikidiiki)
woman (cl.1) and man(cl.1) small (cl.2)

‘[small [woman and man]]’




Notice that in (7.56a) the adjective ‘small’ is a modifier of the second component of the
conjunction. In (7.56b), the adjective ‘small’ is a modifier of the conjoined nouns and
that modifier triggers phonological changes on the preceding nouns in both structures,
since the trigger and the target words are within the same NP,

The sentence in (7.55d) has the representation given in (7.57).

(7.57) Conjoined nouns before multiple medifiers:

NP

an;i\ K
N Adj Adi

(Iipatfpiti nd nkéngwé ndikidiki vikidjdanda)

N
|

sheep(cl.5) and woman (cl.1) small (cl.1) thin (cl.2)

‘[thin sheep and thin [small woman]]’

The structure in (7.57) shows that the modifier ‘thin’ is a modifier of ‘sheep’ and the
‘small woman’, therefore is attached to the higher NP. This syntactic configuration does
not prevent the adjective ‘thin’ from affecting the preceding modifier attached to a lower
NP, which undergoes phonological changes, because both the trigger and target words are

within the same NP.

422



Interestingly, the sentence (7.55e) is impossible, because the adjective ‘thin’ which is

a class 2 modifier, is incorrectly being attached to the lower noun which is a class 1 noun,

as shown in the representation in (7.58).

(7.58) Impossible outcome:

dj Adj

*li-pitipliti na nkéngwé vakijanda  ndikidiika

sheep(cl.5) and woman(cl.1) thin{cl.2) small(cl.])

The syntactic configuration in (7.58) is analogous to the one in (7.57), so we see no
explanation of why (7.58) is impossible output, if one attempts to explain the problem of
phonological changes based only on syntactic structures. We see that it is the adjective
‘thin’ of the class 2 which cannot modify the noun ‘woman’ which is a class 1 noun, and

not the syntactic structure which prohibits the sentence in (7.55¢).




7.5.7 The Influence of the Verbal Tense on Phrasing

The following examples in (7.59) show that some tenses are responsible for blocking
phrasal phonological changes, and phrasing involving a noun before a modifier needs
specifically to refer to the inflectional category of the verb or to the features of
morphological agreement.

Consider the data in (7.59) involving a noun in a two-object construction.

(7.59) Noun in two-object construction:

a. (a-ndi-mui-pa) (mud-nu) (na-ngatodmwa) ‘he gave the person a top’
(a-ndi-mui-pa) (na-ngatodmwa) (muii-nu) ‘he gave the person a top’

b. (a-ndi-mu-pa) (mui-nu) (li-putipudti) ‘he gave the person a sheep’

(a-ndi-mu-pa) (li-putipuiti) (mui-nu} ‘he gave the person a sheep’

These examples show that neither noun undergoes phrasal phonological changes, since
neither noun is a head and neither noun c-commands another. The non-application of
phonological changes on a noun before another noun in (7.59) can be explained as a
reflex of the syntactic structure given in (7.60), where the right edge of the NP separates

the two nouns.
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(7.60) Verb before two objects:

VP

Ak

(a-ndi-mui-pa) (mud-nu) (li-putipuiti)
a-ndi-mu-pa  (mud-nu) (li-putipudti) ‘he gave the person a sheep’

a-ndi-mu-pa (li-putipuiti) (mud-nu) ‘he gave the person a sheep’
Contrast the constructions in (7.60) with the following examples in (7.61).

(7.61) Phrasal changes in two object constructions:

a. (a-nkd-mud-pa) (mud-nu) (li-putipuiti) ‘he is giving the person a sheep’
(a-nkid-mui-pa) (mud-nu) (li-shandduku)  ‘he is giving the person a suitcase’
(a-nkd-mui-pa) (li-shandduku) (mud-nu)  ‘he is giving the person a suitcase’

. a-nkd-mu-pa mu-nu li-putipudti ‘he is giving the person a sheep’

a-nki-mu-pa mu-nu li-shandiuku ‘he is giving the person a suitcase’

a-nkd-mu-pa li-pitipiti mud-nu ‘he is giving the person a sheep’

a-nkd-mu-pa li-shiandduku mud-nu ‘he is giving the person a suitcase’




In (7.61a) there is an optional pattern where all words phrase separately. In (7.61b) and
(7.61c) the noun in a phrase-medial position undergoes phonological changes before

another noun. These data have the representation in (7.62).

(7.62) Verb before two objects:

VP
/NP\l\IP
Vo k
a-nkd-mupa lipitipiti muﬁlnu " ‘he is giving the person a sheep’
he give sheep person

Surprisingly, phonological changes apply to a noun before another noun in (7.62), but
there is no application of phrasal changes on the noun before another noun in (7.61), and
both sentences have a parallel syntactic structure.

Even more surprising is the fact that phonological changes apply to a modifier in a
phrase medial position if followed by another modifier as seen in the structure repeated in

(7.63) below.
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{7.63) Noun before two adjectives:

NP

N AP AP
ni-katatambwé ngiligima nkdmeéne ‘round big spider’

n4-katatdimbwé nkiméné  ngaliguuma ‘big round spider’

So the question is why phonological changes apply in one case and not in other case,
even when there are parallel syntactic structures?

There is an assumption that the differences on the phonological behavior of the nouns
in (7.60) and (7.61) is due to the differences in the inflectional category of the verb which
may block phrasal changes, and not due to the syntactic configurations. The adjectives
are subject to phonological change in (7.63) because they are within the same NP. In

(7.61) it is the present progressive tense which allows phrasal phonological changes in a

noun before another noun. The recent past tense in (7.59) and (7.60) prevents the noun

from undergoing phonological alternations before another noun.




7.5.8 Discussion
Now I address in detail the problems posed by the syntactic structures such as (7.48)
and (7.50b), where a modifier which triggers phrasal changes is not in the lower NP with

the target word. For convenience the structure in (7.48) is repeated in (7.64) below.

(7.64) Noun before NP-possessive + adjective:

PP
NP AP

N p N Adj

lindandésha lyd nkéngwé lya kidiimba  ‘black ghost of a woman’

ghost of woman black (ghost)

All the existing theories of the syntax-phonology interaction fail to explain phonological
changes in Shimakonde if the processes under consideration affect the elements of a
lower level under the influence of the modifier of the higher clause. The data considered
above cannot be accounted for under the c-command hypothesis (Kaisse, 1985), since the

c-command relation does not hold between the trigger modifier and the target word.
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Notice that the XP node dominating woman does not dominate the modifier black,
however, this structure does not prevent the preceding word from undergoing
phbno]ogical changes under the influence of the modifier of the higher clause.

These phonological changes also cannot be explained under the hypothesis of the
Head-to-complement relationship proposed in Nespor and Vogel (1986). The Head-to-
complement approach posits that words on the non-recursive side of the head within its
maximal projection are grouped into the same phrase. As the structure in (7.64) shows,
the adjective triggering phonological changes on the preceding wofd of the lower level is
not a complement of the preceding noun.

Structures like the one in (7.64) also pose a problem for the end-based theory
advanced by Selkirk (1986), since then the modifier black should not cause phonological
changes on the noun woman, because there is an NP-end after the lower NP. A simple

explanation for these phonological changes is that in Shimakonde phrasal changes are

determined by whether the trigger and the target words are inside the same NP, not

because of the Head-comp relationship, c-command or XP-ends.

Truckenbrodt (1999) posits a constraint called WRAP-XP which forces each XP to be
in a phonological phrase. According to Truckenbrodt Wrap predicts that each syntactic
phrase is contained in a phonological phrase. Another constraint Align-XP predicts that

the end of each syntactic phrase should correspond to the end of a phonological phrase.




The contradiction between Wrap-XP and Align-XP is resolved by allowing recursive
phonological phrasing, so that Alignment constraint can be also satisfied as seen in the

structure in (7.65), where XP is inside of a larger phrase.

(7.65) Wrap XP and Align-XP for Shortening in Kimatuumbi (Truckenbroudt, 1999):
a. [mpunga w4 baidndu]NP]NP

(mpunga wa baindu)PPh ‘the rice of people’
b.  [mpuungi] [waabé6i] VP

(mpuungd)PPh (waabéi)PPh ‘the rice has rotted’

The construction in (7.65b) shows that the underlying idea of Wrap-XP is to allow
phonological recursive phrasing and penalize it. We can see from the data above that
there is a big phonological phrase which has a number of small phrases. The major
contribution of this approach is that WRAP allows having phrasing that ignores the edges
of XP or c-command relation, so phonological phrases can have a noun and multiple
modifiers just like the Shimakonde data.

The major problem is that the Wrap account incorrectly predicts that we should get
similar phrasing in a two-object construction for Shimakonde and this is not the case as
seen with the relevant data repeated in (7.66), where some tenses of the verb block
phonological changes. All tenses which phrase together phonologically with the

following noun are given in the appendix B.2.
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(7.66) The influence of verbal tense on phrasing

a. VP ~b. VP
NP NP NP NP
+ k oo

ankimupa lipitipdti muinu  andimupa liputipudti muinu
give(present) ghost person *andimupa lipGtipdti  mudnu
‘he is giving the person a sheep’ give (past) ghost person

‘he gave the person a sheep’

What we see is that a noun before another noun undergoes tone change and vowel
shortening in (7.66a), but the rule does not apply to (7.66b). The major problem is that
Wrap needs to be restricted to certain syntactic structures, since we see no apparent
explanation why Wrap does not force the elements in (7.66b) to be in a phonological
phrase.

What is most problematic is that Wrap also predicts phrasing together conjoined

nouns without a modifier, which does not occur in Shimakonde, although it does predict

phrasing together conjoined nouns with modifiers. As seen previously, in Shimakonde,

phrasing together conjoined nouns with modifiers is governed by morphological features
and Wrap does not account for this. Instead, it predicts incorrectly that conjoined nouns

in (7.58) should phrase together with the following modifiers.




7.6 Conclusions

The study of the phrasal tone of Shimakonde and the explanation of its operation
provides further evidence that several algorithms for accounting the syntax-phonology
interaction do not fully predict the phonological unit within which phrasal rules apply.
Following previous studies in this area, I propose a parameter for an individual language
to explain the phrasal changes in Shimakonde.

[ have shown various cases where phrasing is determined by whether the trigger and
the target words are inside the same NP and this parameter applies without making any
particular reference to heads, complements and edges of some syntactic constituent'. The
analysis also provides evidence for certain categories that may prevent phonological
changes between elements. These categories include certain tense-aspects and elements

not bounded within the same NP.
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CHAPTER 8

CONCLUSION

In this dissertation I have described a wide range of phonological phenomena. First, 1
have provided a brief description of major morphological properties. Second, in Chapters
3 and 4 I describe consonantal and vocalic phonology focusing on consonant plus nasal
sequences and on V-V sequences. We have seen that N+C sequences do not provide a
unified set of phonological alternations because the actual outcomes depend on the nature
of the prefix which is involved. In the realm of V-V sequences, there are different surface
patterns of V-V resolution. At the word level, there is vowel coalescence, fusion and

Glide Formation. There is a complication pertaining to-Glide Formation which is

obligatory in the penult, but the process is optional before the penult. The issue of

optionality of Glide Formation is complicated and requires further investigation. At the
phrase level, V-V sequences undergo Glide Formation, vowel deletion, and homorganic
glide deletion. In chapter 5 I have examined vowel harmony and reduction. We have seen
that while harmony is well attested in many languages, phonological vowel reduction in a
typically tone language has not been documented yet, and Shimakonde seems to be the

only case where there is such a phonological vowel reduction in a tone language.




Reduction interacts with harmony, which should apply before reduction, since
reduction removes the vocalic node of mid vowels which is crucial for proper application
of harmony. Acoustic measurements and perceptual tests show that the surface vowel
derived from reduction of underlying mid vowels is identical to the stressed surface low
vowel [a]. Still in the realm of harmony and reduction, I examined the contiguity of
reduction (CORE) phenomenon which dictates that reduction should apply at one point
from the left to the right and once the rule stops being applied, it cannot restart applying
again.

In chapters 6 and 7 [ focused on tone at the word level and phrase level, respectively.
The major tonal principles that apply at the word level, namely Doubling and
Unconditioned Unbounded Spreading also apply at the phrase level. Apart from Doubling
and UUS, there is tone shift which may apply from a prefix to another prefix or from the
prefix to the stem-initial vowel. There are three tone domains at the word level, namely
prefix domain, stem domain and the word domain.

The findings from Shimakonde phrase phonology show that there are three tone rules
which apply at this level. Specifically, there is obligatory phrase-medial H insertion,
optional word-initial H insertion and shadni H-deletion. Furthermore, apart from the
phrasal tone processes, there is phrasal shortening of the penult stress-induced long vowel

of the noun when the noun phrases together phonologically with the following word.
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In this respect, the Shimakonde data support the claim made by all major theories of
syntax-phonology interaction that two words phrase together phonological if there are
within the same maximal syntactic projection. Phrasal data from Shimakonde also show
that all theories of syntax-phonology interaction fail to account for phonological changes
involving a noun before multiple modifiers. The combination of a noun before multiple
modifiers shows that the following word will always trigger phonological changes to the
preceding word, even if the trigger and the target words are in separate clauses. I propose
an account which claims that two elements phrase together if they are bounded within the
same NP.

This dissertation is by no means an exhaustive account of all the grammatical
structures of Shimakonde. There are a few areas which are not included in the present
study, namely, reduplication, glide-tone interaction and verbal phrase phonology. Beyond
examining just Shimakonde, a study of the phonological systems of other languages of
Zone P, in particular Emakhuwa, Ciyao, Elomwe, Echuwabo, Cindonde and Cimakwe

might help to understand some of the facts of Shimakonde. I hope this research

experience could be applied to these languages in the future, and take into consideration

of the phonological systems of other languages which are related to Shimakonde.
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B.1. List of Verbal Tenses:

(B.1a) Infinitive positive:
ki-piima

kid-td-pifma
ku-piméniila

ki-tu-pimangiila

(B.1b) Recent past positive:

vandi-piima

vandi-td-pifma
vandi-piméniila

vandi-ti-pimangiila

APPENDIX B

VERBAL TENSES

‘t0 measure’
‘to measure us’
‘to measure each other’

‘to measure for us repeatedly’

‘they measured’
‘they measured us’
‘they measured for’

»

‘they measured for us repeatedly




(B.1c) Recent past negative:

ava-pimiile ‘they did not measure’

ava-tu-pimiile ‘they did not measure us’
ava-pimangidiile ~ ava-pimangidiile ‘they did not measure for repeatedly’
ava-tu-piméngidiile ~ ava-tu-pimangidiile ‘they did not measure for us repeatedly’

(B.1d) Remote past positive:

véi-ndi-piima ‘they had measured’

va-ndi-td-piima ‘they had measured us’
vandi-pimdniila ~ vandi-pimaniila ‘they had measured for each other’
vandi-td-pimangiila ‘they had measured for us repeatedly’

(B.le) Remote past negative:

ava-pimiile - ‘they had not measure’

ava-tu-pimiile ‘they had not measure us’
ava-pimanidifle ‘they had not measure for each other’
ava-tu-pimangidiile ‘they had not measure for us repeatedly’

(B.1f) Present habitual positive:

vanda-piima ‘they measure’

vandi-ta-piima ‘they measure us’
vandé-piméniila ~ vinda-pimaniila ‘they measure for each other’
vinda-ta-pimangiila ‘they measure for us repeatedly’
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(B.1g) Present habitual negative:

avana-piima ‘they do not measure’

avana-tu-piima ‘they do not measure us’
avana-pimaniila ~ avana-pimaniila ‘they do not measure for each other’
avana-tu-piméngiila ~ avana-tu-pimangiila ‘they do not measure for us repeatedly’
(B.1h) Present progressive positive:

vanku-piima ‘they are measuring’

vanku-ti-piima ‘they are measuring us’
vanku-piménifla ~ vanku-pimaniila ‘they are measuring for each other’
vanku-td-pimangiila ‘they are measuring for us repeatedly’
(B.1i) Present progressive negative:

avana-pimé shiinu ‘they are not measuring’
avana-tu-pima shiinu ‘they are not measuring us’

avana-piménil4 shiinu ~ avana-pimanilé shiinu  ‘they are not measuring for each other’

avana-tu-pimila shiinu ~ avana-tu-pimil4 shiinu ‘they are not measuring for us’

(B.1j) Volitional present progressive positive:

va-lota ki-piima ~ va-16ta ka-piima ‘they are intending to measure’

va-lota kd-td-piima ~ va-16té kd-td-piima ‘they intend to measure us’

va-lota kid-piméniila ~ va-16ta kd-piméniila ‘they intend to measure for each other’

va-lota ki-td-pimangifla ~ v4-16t4 ki-td-pimangiila ‘they intend to measure for us repeat.’




(B.1k) Imperfective progressive positive:

vasinda-piima ‘they were measuring’
véasind4-ti-piima ‘they were measuring us’
vasinda-piméniila ~ vdsindd-pimanifla  ‘they were measuring for each other’
vasinda-td-pimangiila ‘they were measuring for us repeatedly’

(B.11) Imperfective progressive negative:

avasi-piima ‘they were not measuring’
avasi-tu-pfima ‘they were not measuring us’
avasi-pimani{ina ~ avasi-pimaniila ‘they were not measuring for each other’

avasi-tu-piméngiila ~ avasi-tu-pimangiila ‘they were not measuring for us repeatedly’

(B.1m) Past progressive relative positive:

vasi-piima ‘that they were measuring’

vasi-ta-piima ‘that they were measuring us’
vasi-piméniila ‘that they were measuring for each other’
vasi-td-pimangiila ‘that they were measuring for us repeatedly’

(B.1n) Past progressive relative negative:

vakdsi-piima ~ vdkasi-pifma ‘that they were not measuring’
vakasi-td-piima ~ vakasi-tu-piima ‘that they were not measuring us’
vakdasi-pimaniila ~ vakasi-pimaniila ‘that they were not measuring each other’

vékési-ti-pimangiila ~ vikdsi-tu-pimangiila ‘that they were not measuring for us repeat.’
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(B.10) Present habitual relative positive:

véna-piima ‘that they measure’

vana-ti-piima ‘that they measure us’
vana-pimaniila ‘that they measure for each other’
vana-td-pimangfila ‘that they measure for us repeatedly’

(B.1p) Present habitual relative negative:

vakana-piima ~ vikana-pifma ‘that they do measure’
vikéna-td-pfima ~ vakana-tu-piima ‘that they do not measure us
vikana-pimaniila ~ vakdna-pimaniila ‘that they do not measure for each other’

vdkana-ti-pimangiila ~ vdkénd-tu-pimangiila ‘that they do not measure for us repeatedly

(B.1q) Present progressive relative positive:

va-piima ‘that they are measuring’

va-tu-piima ‘that they are measuring us’

va-pimaniila ‘that they are measuring for each other’
va-tu-pimangiila ‘that they are measuring for us repeatedly’

(B.Ir) Present progressive relative negative:

véiké-piima ‘that they are not measuring’

viké-ti-piima ‘that they are not measuring us’
viké-pimaniila ‘that they are not measuring for each other’
vika-td-pimangiila ‘that they are not measuring for us repeatedly’
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(B.1s) Future positive:

vanda-piima ‘they will measure’

vanda-td-piima ‘they will measure us’
vanda-pimaéniila ‘they will measure for each other’
vanda-tu-pimangiila ‘they will measure for us repeatedly’

(B.1t) Future negative:

ava-piima _ ‘they will not measure’

ava-tu-piima ‘they will not measure us’
ava-pimaniila ‘they will not measure for each other’
ava-tu-pimangiila ‘they will not measure for us repeatedly

(B.1u) Volitional future positive:

va-16ta ka-piima  ~ va-lota ki-piima ‘they intend to measure’
v4-16ta kd-ta-piima ~ va-lota kd-ti-piima ‘they intend to measure us’
va-16td ki-pimdéniila ~ va-lota ki-pimaniila ‘they intend to measure for each other’

va-16t4 ki-td-pimangifla ~ va-lota ki-tipimangifla ‘they intend to measure for us repeat.’

(B.1v) Imperative positive:

piima ‘measure!’

tu-piima ‘measure us!’

pimanifla ‘measure for each other!’
tu-pimangiila ‘measure for us repeatedly!”
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(B.1w) Imperative negative:

avana-piime ‘(they) do not measure!’

avana-td-piime ‘(they) do not measure us!’
avana-piméniile ‘(they) do not measure for each other’
avana-ti-pimangiile ‘(they) do not measure for us repeatedly!”’
(B.ly) Conditional positive:

vaka-piima ‘if they measure’

vaka-tu-piima ‘if they measure us’

vaka-pimaniila ‘if they measure for each other’
vaka-tu-pimangiila ‘if they measure for us repeatedly’

(B.1z) Conditional negative:

vaka-piime ~ vakana-piima ‘if they do not measure’

vak-tu-piime ~ vakana-tu-piima ‘if they do not measure us’
vaka-pimaniile ~ vakana-pimaniila ‘if they do not measure for each other’
vaka-tu-pimangiile ~ vakana-tu-pimangifla ‘if they do not measure for us repeatedly’
(B.1aa) Participial/Gerund positive:

vi-piima ‘measuring’

vé-ti-piima ‘measuring us’

vé-piméniila ‘measuring for each other’

-va-ti-pimdngiila ‘measuring for us repeatedly’




(B.1bb} Participial/Gerund negative:

vakana-piima ‘not measuring’
vakana-tu-piima ‘not measuring us’
vakana-piméniila ~ vakana-pimaniila ‘not measuring for each other’

vakana-tu-piméngiila ~ vakana-tu-pimangiila ‘not measuring for us repeatedly’

(B.lcc) Subjunctive positive:

va-piifme ‘let them measure’

va-tu-piime ‘let them measure us’

va-pimaniile ‘let them measure for each other’
va-tu-piméngiile ‘let them measure for us repeatedly’

(B.1dd) Subjunctive negative:

avana-piime ‘let them not measure’

avana-td-piime ‘let them not measure us’
avana-pimdniile - ‘let them not measure for each other’
avana-td-pimangiile ‘let them not measure for us repeatedly’

(B.1lee) Suggestive positive:

vikéndi-piima ‘they should measure’
vikéndi-tG-piima ‘they should measure us’
vakandi-pimaniila ‘they should measure for each other’
vékandi-td-pimangiila ‘they should measure for us repeatedly’
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(B.1ff) Suggestive negative:

vakana-piime ‘they should not measure’

vakan4-td-piime ‘they should not measure us’
vdkana-pimaniile ~ vikadnd-pimaniile  ‘they should not measure for each other’
vékéna-ti-pimangiile ‘they should not measure for us repeatedly’
(B.1gg) Perfective temporal-when positive:

va-pimiile ‘when they have measured’

va-tu-pimiile ‘when they have measured us’
va-pimanidiile ‘when they have measured for each other’
va-tu-pimangidiile ‘when they have measured for us repeatedly’
(B.1hh) Recent past perfective temporal-when positive:

pava-pimiile ‘when they measured’

pava-ti-pimiile ‘when they measured us’

pava-pimaénidiile ‘when they measured for each other’

pava-ti-pimangidiile ‘when they measured for us repeatedly’
(B.1ii) Recent past perfective temporal-when negative:

pavaka-pimifle ‘when they did not measure’
pavaka-ti-pimiile ‘when they did not measure us’
pavaka-pimidiile ‘when they did not measure for each other’

péavaka-ti-pimangidiile ‘when they did not measure for us repeatedly’




(B.1jj) Remote past perfective temporal-when positive:

pava-pimiile ‘when they had measured’

pava-tu-pimiile ‘when they had measured us’
pava-pimanidiile ‘when they had measured for each other’
pava-tu-pimangidiile ‘when they had measured for us repeatedly’

(B.1kk) Imperfective temporal-when positive:

pavasi-piima ‘when they were measuring’

pavasi-td-piima ‘when they were measuring us’
pévasi-piménifla ‘when they were measuring for each other’
pavasi-ti-piméingiila ‘when they were measuring for us repeatedly’

(B.111) Imperfective temporal-when negative:

péavékasi-piima ~ pdvakasi-piima ‘when they were not measuring’
pdvakasi-ti-piima ~ pdvikasi-tu-piima  ‘when they were not measuring us’
pavdkdési-pimaniila ~ pavdkasi-pimanifla ‘when they were not measuring for each other’

(B.Imm}) Present progressive temporal-when positive:

pava-piima ‘when there are measuring’

pavé-ti-piima ‘when they are measuring us’
pava-pimaniila ‘when they are measuring for each other’
pava-ti-pimangiila ‘when they are measuring for us repeatedly’
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(B.1nn) Present progressive temporal-when negative:
pavaka-piima ‘when they are not measuring’

pavaka-ti-piima ‘when they are not measuring us’

pavaka-pimaniila ‘when they are not measuring for each other’

pavéaka-ta-pimangiila ‘when they are not measuring for us repeatedly’
(B.100) Present habitual temporal-when positive:

pavana-piima ‘when they measure’

pavéana-ti-piima ‘when they measure us’

pavéna-piméniila ‘when they measure for each other’
pavana-td-pimangiila ‘when they measure for us repeatedly’

(B.1pp) Present habitual temporal-when negative:

pévékédna-piima ~ pavakana-piima ‘when they do not measure’
pivakana-ti-piima ~ pavdkana-tu-pfima ‘when they do not measure us’
pavakana-pimaniila ~ pivikéna-pimaniila ‘when they do not measure for each other’

pavikéné-ti-piméangifla ~ pivakéna-tu-pimangiila ‘when they do not measure for us repeat.’

B.2. Tenses which phrase together with the following noun:
(B.2a) Infinitive positive:

ki-pimila ingdivo ‘to measure cloth for’
(B.2b) Present progressive positive:

va-m-pimil4d minu inguivo ‘they are measuring cloth for a person’




(B.2c) Volitional present progressive positive:
vi-16t4 kd-m-pimila ingddvo ‘they are intending to measure cloth for him’
(B.2d) Past progressive relative positive:
vasi-pimild ingdivo ‘that they were measuring cloth for’
(B.2¢) Present habitual relative positive:
van4-pimila ingidvo ‘that they measure cloth for’
(B.2f) Volitional future positive:
va-16t4 ka-pimila ingdiivo ‘they intend to measure cloth for’
(B.2g) Imperfective temporal-when positive:
pévasi-pimila ingliivo ‘when they were measuring cloth for’

(B.2h) Present habitual temporal-when negative:

pavana-pimila ingldvo ‘when they measure cloth for’
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