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A TONAL SPLIT IN BOUND ARGUMENT PRONOUNS
IN IL-KEEKONYOKIE MAA

Kent Rasmussen
University of Oregon

This paper describes and accounts for the tonal split between bound argument
prefixes of Il-Keekonyokie Maa verbs with (apparently) High and Low tone.
Data with the tonal split are given, followed by an analysis showing that the
apparent High tone must be lexically unspecified for these prefixes. This analysis
is required because a lexical High prefix tone in certain verbs would cause down-
step, where downstep is not observed. Neutralization of the tone split is then
considered, with the data presented and accounted for by an analysis for each of
the two verb root classes. The conclusion discusses the need for the apparent
word initial High tone to be spread from the stem tone.

1. Introduction!

A tonal split between first and second person verb forms, on the one hand, and
third person verb forms on the other, has been observed in all three branches
(Western, Eastern, and Southern) of the Nilotic languages.2 My intention here is
not to prove such a split for all of Nilotic, but to show how that split is evidenced
in I1-Keekonyokie Maa,3 a dialect area of Maa, an Eastern Nilotic language spoken

I The data in this paper are from the Il-Keekonyokie dialect of Maa, from the Narok area of
Kenya. Most of it is from Sarah Tuukwo, but often checked with Leonard Ole-Kotikash. Under-
lined data are from the II-Wuasinkishu dialect, from Wilson Ole-Nayomah. While most of the
data was collected by me, some of the data is from Doris Payne’s field notes, and all of it was
collected under her academic and financial support (NSF grant SBR-9616482). Fieldwork in
Kenya was conducted under Kenya research permit #0P/13/001/23C28. I am grateful to Keith
Snider for the initial brainstorming that led to this analysis, Doris Payne for comments on various
versions of this paper, and to Gerrit Dimmendaal for some general perspec-tives on Nilotic tone.

2 I thank Gerrit Dimmendaal for this observation; an overview of data showing this split is given
in section 1.1.

3 [ use this term for the data I will describe, acknowledging an unknown variation among those
that speak what has been referred to in the literature as Maa. I am confident that this analysis
covers this dialect area, and probably more, but I would not want to speak for all Maa dialect areas
(other dialect areas of the Maasai, Samburu, Chamus) at this time. I have already noticed consis-

...continued on next page
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in Kenya and Tanzania. Describing this split in I1-Keekonyokie Maa and providing
a coherent analysis are the purpose of this paper. I first show data that evidences
the split. I then show several analyses with lexical forms that might account for the
split, and show the superior one to be that which analyzes the apparently High pre-
fixes (e.g., first person singular) to be lexically unspecified for tone. After showing
data which evidences a neutralization of this split, I delimit the scope of the split,
showing that the split is neutralized for two-mora words, though for at least two
independent reasons.

1.1. A survey of the split in several Nilotic languages.# The Nilotic Languages
can be broken up into three branches: Eastern, Southern, and Western [Grimes
2000, Greenberg 1963]. This section will show evidence for a split between the
person markers in each of these three branches of Nilotic. I do not claim that this
split is evidenced throughout the grammar of each of the three languages illu-
strated below, but that the split is present at least in the given data. Turkana
(Eastern Nilotic) data, illustrated in (1)-(3), are as given in Dimmendaal [1983:121-
122], with his glossing and abbreviations retained (He indicates that prefixes mark
person, but not number). The tone over the root provides evidence of a tonal split,
with the High tone pushed one mora to the right in the third person form; the non-
subject morphology in the verb in each of (1)-(3) is the same.

Turkana

(1) a-los-1 d4-yon (2) i-los-1  1-yonm (3) eé-los-i pési
I-go-A IN) you-go-A you(N) 3-go-A he(N)
‘T will go’ ‘you will go’ ‘he/she/it will go’

A similar split is indicated for non-past verbs in Toposa, closely related to
Turkana, in data presented in Schroder [1989:131-2]. Here again (Table 1), the
split is seen in the tone over the root, pushing the High tone onto the suffix in the
third person form. The non-subject morphology is again constant in each column,
so the split in tone is again due to the subject.

Lango (Western Nilotic) also shows a tonal split as illustrated in Table 2, which
gives paradigms for several of the tense/aspects, as given in Bavin [1980.91].
Again the tone for first and second person singular forms is the same, and different
from third person singular. While there is more variety than in the Eastern Nilotic

tent deviation from this data in a speaker of another Maa dialect area (I1-Purko), but I do not have
sufficient data to describe those correspondences at this time. Therefore, this analysis may or may
not cover data from other dialect areas, even among what is called Maasai.

4 The orthography in this paper follows Tucker and Mpaayei [1955; hereafter TM], with three
exceptions: 1) 1, £, o, and v for the -ATR vowels; 2) tone marking on all vowels, with ‘4 for
TM’s ‘mid’ or Downstepped High tone, and 3) y and w for non-moraic 1 and w/u. While the
last convention loses ATR information, it preserves moraic structure, which is essential for
understanding tone; ATR is generally predictable from surrounding vowels. Throughout the text,
capitalized High/Low or H/L is used when referring to phonemic tones, lowercase high/low when
referring to surface pitch patterns.
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Table 1. Toposa non-past paradigms with 1, 2 vs. 3 person tone split

ASPECT/VOICE
Imperfective  Perfective “Reflexive-medial”
‘(to) weed’ ‘(to) herd’ ‘(to) shave’
1S a-cdp-i a-twdr-it a-bany-a
2S i-cdp-i 1-twadr-it 1-bdny-a
3S é-cap-i E-twar-1t é-bany-a

Table 2. Lango paradigms with 1, 2 vs. 3 person tone split (with ‘to read’)

TENSE/ASPECT
Past Progressive Future
intr. trans. intr.
1S akwdno dkwan dkwanno  dbiné kwan
2S lkwdno  ikwan ikwanno  ibiné kwan

3S oOkwano akwdn  akwanno  abind kwan

data above, the difference generally amounts to High on first and second persons,
and Low on third.

Nandi (Southern Nilotic) also shows this split, according to paradigm tables
given in Creider and Creider [1989.77, 83]. Table 3 shows their indicative non-past
tense forms for both classes of verbs, those with the kée- prefix and those with the
ki1- prefix. The table uses their tense/aspect labels. Like the Lango data, the con-
trast here may be more difficult to see because of the variety of tone patterns, but
there is clearly an identity between the first and second person forms, and a dis-
tinction between these forms and the third person forms.

1.2. The split, and neutralization, in I1-Keekonyokie Maa. The same split seen
in other Nilotic languages is also seen in Il-Keekonyokie Maa verb forms, as in (4)—
(6).3 In these data, the contrast is seen on the first mora, with High on the first

5 The following abbreviations are used in this paper.

A aspect MS masculine singular
APAS  anti-passive MP masculine plural
CAUS  class I causative N nominative

DAT dative applicative PF perfect

FS feminine sing. RED  reduplication

FP feminine plural VENT ventive/cis-locative

INST instrumental applicative, class II causative 1S, 2S  Ist person sing., 2nd, etc.
INTR  intransitive 1P 1st person plural

IT itive (motion away)/trans-locative 2 2nd person subject
MID middle 3 3rd person subject
1>2 1S subject acting on 2S II class II prefix

...continued on next page
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Table 3. Nandi indicative non-past paradigms®

Tense/aspect
perfective imperfective
simple perfect simple perfect

kée-kds non-simple | simple non-simple  simple
‘to listen’

IS | dkas | aakas dakas | dkdsé  aakdsé dakase

2S | tkas | nkas fikas fkdsé  1ikdsé fikasé

3S | kas | kokas kokas | kas€y  kokdséy  kokdséy
kii-kat
‘to greet’

1S | dakat | dakat dakat | dakatit aakatii aakatii

2S | nikat | fikat fikat nkatit  nkdtit nkatii

3S | ikat kéokat kookat | ikati kookati koéokati

(4) d-gor-‘ishé
1S-strangle-APAS
‘I strangle.’

(5) i-gor-‘ishé
2-strangle-APAS
‘You(S) strangle.’

(6) é-gor-‘ishé
3-strangle-APAS
‘He/she/it/they will strangle.’

person singular and second person forms, and Low on the third person form.
There is some difficulty, however, in observing this split in I1-Keekonyokie Maa
because, in the simplest forms of almost all verbs, the split is neutralized. Tucker
and Mpaayei [1955, hereafter TM.72] lay out the variety of bound argument pro-
nouns for II-Keekonyokie Maa, reproduced here in Table 4. Neutralization of the
tonal contrast can be seen in the first, second, and third person singular forms with
third person objects, all of which are High in tone on both syllables. However, TM
gave no analysis of the bound argument prefixes given in Table 4 beyond the mor-
pheme boundaries as shown. I will show in this paper that the pattern shown in
Table 4 is not the unmarked tone pattern for Il-Keekonyokie Maa, but that it is a

3>1 3 subject acting on 1S
3>2>1 3 subject acting on 28 or 2 subject acting on 1S

Note: 2 & 3 are not sensitive to number.
6 Here the low falling tone in Nandi is indicated with the following symbol: a, 1.
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Table 4. a-lam ‘to avoid’

OBIJECT
him, her, it, them  you (25) me (1S)
SUBIJECT
Smg 1 d-lam dd-ldm —
2 | 1-ldm — ki-ldm
3 | é-ldm ki-lam aa-lam
pl. 1 | kI-Idm ki-1am 1yié —
2 | f-ldmildma — ki-ldmildma
3 | é-lam ki-lam da-lam

phonologically conditioned neutralization of a lexical split in tone between the first
singular and second person bound argument pronouns and the third person bound
argument pronouns.

In section 3, I provide an analysis for the split with consistent lexical represen-
tations that covers the data we have for I1-Keekonyokie Maa. Section 4 then de-
scribes the neutralization in detail, while section 5 provides an analysis accounting
for the neutralization which covers all cases.

By way of further introduction to these bound argument pronouns, Table 4
shows the third person singular and plural forms to be identical, and this is true for
all non-perfect forms. The second person forms have the same argument prefix,
with number of subject only distinguished by reduplication in the plural stem. The
first person forms, on the other hand, have an entirely different prefix for the
plural. Also, the two rightmost columns of Table 4 compose an inverse system
which is triggered whenever a speech act participant (1S or 2S) is the grammatical
object of the clause (see Payne et. al. [1994] for a complete analysis).

1.3. Assumptions and scope of this paper. Il-Keekonyokie Maa has two tones
and downstep that only occurs in phrase final position (TM.167). There is a falling
tone which also occurs only phrase finally (TM), but which is likely compositional,
rather than an independent toneme. The TBU in Maa is the mora [Levergood
1990], and the phrase-final High-Low falling tone is the only case where more
than one tone associates to a given mora. I will assume that tone association and
subsequent spreading (iterative to empty TBUs) operate from right to left.

I will focus on forms in a single aspect, which TM call “present tense”. This
aspect, which is morphologically unmarked, is called “non-perfective” by Christa
Konig [1993] (see also Payne [1995]), but there is some indication that the aspect
she calls “perfective” includes perfect readings as well. For the sake of having a
consistent label, I will refer to the morphologically unmarked aspect as “non-
perfect”, and the marked aspect as “perfect”.

The tonal split described in this paper likely includes several of the prefixes in
Table 4; the prefixes with a second person singular object and first person (44-Idm)
and third person (ki-lam) subjects appear to pattern just like the first person
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singular and second person prefixes. However, this paper will focus on the contrast
between the first person singular and third person prefixes, only occasionally
including data with second person subjects and these inverse prefixes.’

A third category of prefix that will be ignored entirely in this paper includes the
third person acting on first person singular (44-Idm) and the first person plural (kiI-
lam), which may eventually be shown to have an initial High-Low tone contrast
on the prefix.

In I1-Keekonyokie Maa, as in other Nilotic languages, there are two morpholo-
gical classes of verbs, with Class II distinguished by an obligatory 1- prefix. This
Class II prefix is not synchronically analyzable in Il-Keekonyokie Maa. It is obli-
gatory on Class II roots, is unacceptable on Class I roots, and does not have any
transparent component of meaning (e.g., a-sdj ‘to follow’ vs. a-y-sdj‘to wash’).
The two classes also take different tone patterns in certain derivations (see
Rasmussen [in preparation] for details). Because there is a tonal distinction
between the two morphological classes, and because the prefix devocalizes, one
would expect a consistent effect on the tone of words with Class II stems. The
effect is not as consistent as one might like in the data currently available, however,
so I will save a fuller discussion until it has been worked out in detail.

Because this paper investigates the tonal split in argument prefixes, I take an
admittedly naive view of the tone in the lexical representations of non-argument
verb morphology. I assume that prior to inflection of the verb stem with bound
argument pronouns, underlying tones are contributed to the verb stem by the lexi-
cal forms of the derivational morphemes in the word. In addition, I assume that
there is a contribution of a non-perfect/indicative High tone for verb forms that
have no apparent lexical source of High tone, since every available non-perfect,
indicative verb form has at least one High tone in the word, regardless of the stem
morphology. I refer to the combination of Class prefix, root, and other non-
argument morphology in a given aspect/mood as “the stem”. I take the “stem
tone” to be the portion of the surface form that does not vary between first person
singular and third person forms and I use this stem tone as the input for my deri-
vations. For example, in (7), the arguments are indicated by the prefixes a- (1S)

(7) a. d-ytd-bél-'fsh3. (HHH'HH)
1S-CAUS-break-APAS
‘I will make people break.’
b. &-yté-b€l-'ishs. (LLH'HH)

3-CAUS-break-APAS
‘He/shef/it/they will make people break.’

7 Unfortunately, I do not have carefully checked data available to prove this analysis for all these
prefixes, though all the data I have with them is in accordance with the analysis presented in this
paper, so it is likely a matter of collecting and presenting the data before they, too, will submit to
this same analysis.
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and e- (3), so the non-argument (i.e., stem) morphology includes yta-bel-1sho.
What I call the stem tone, then, would be the word final H'HH, as the first two
morae alternate HH/LL.

Regarding terminology, I use the term “morphologically complex” to cover
those verb forms which have at least one morpheme which is not a root, bound
subject pronoun, or class II prefix (1-).

Because word tone patterns do not vary from one root to another, I assume
that roots are toneless, though they may eventually prove to contribute to the tone
of a verb form. One example of consistency across roots is seen in the derivation
with the Antipassive suffix in (8)—(9). Here the data are consistently high over the
last TBU of the root, and Downstepped High over the two suffixal morae. Morae
to the left of the last TBU of the root alternate according to the “High/Low” split.

The data in (8)—(9), along with others like them, lead to the conclusion that if
there is some contribution by the root to the tone of a verb, it is the same contri-
bution from each root. Thus the only tone classes are associated with the morpho-
logical Class I and Class II as mentioned above. It is simplest, then, to say that roots
are toneless, allowing for some minimal contribution of a High tone might come
from aspect or mood, as well as some contribution from the Class II prefix 1-.

(8) Antipassive derivations with various roots with third person subject
(initial Low)

3-(II-) root -APAS ‘He/she/it/they...
a é- ddam -'ishs ... will think.’
b. e- dun -'ishé énkérdy ‘The child is able to cut w/o using anything else.’
c. é- ddas -'ishs ... will milk by the mouth.’
d. e- gor -'ishé ... will strangle.’
e é- I€j  -'ish3 ... 1s/are (a) liar/s.’
f. é-y- bon -'isho ... will foretell.”
g é-y- dop -'ishé ... pound/s.’
h. é-y- gér -'ishé ... write/s.’
L é-y- kén -Yishé ... is/are closing.’
J &-y- nds -'ishs ... will eat.’
k. e-y- p3l -shs ... stir/s.’
L é-y- pdr -'ishs ... will look.’
m. &-y- rrit -Yishs ... is/are good at looking after cows.’
n. é-y- mdn -'ish3 ... always walk/s around.’
0. é- nip -'ishé ...can hear.’ (... is/are awake.”)
p. é- rikin -'ishé ... is/are forgettable.’
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(9) First and second person forms (initial High)

1S/2- root -APAS

a 4- dny -'ishs ‘I wait.’

b. 4-  dnyit -ishs ‘I respect (people).’

C. d- das -'ishs ‘I am milking.’

d 4 gor -lisho ‘] strangle.’

e. d4- nig -'ishé ‘I can hear.” / ‘I am awake.”
f i gor  -'ishé “You (S) strangle.’

2. The tonal split: morphologically complex forms

The morphologically complex forms in this section show a split between an initial
High tone for first person singular (10)—(12) and an initial Low tone for third
person (again recall that second person singular (13) and inverse prefixes 1>2 (14)
and 3>2>1 (15) pattern like first person singular). This contrast is spread over a
variable number of initial TBUs: over the first mora only, as in (10); the first two
morae, as in (11); or the first several, as in (12).

(10) High/Low contrast on the first mora

a. 4-nin-‘ishé b. eé-nig-‘ishé
1S-hear-APAS 3-hear-APAS
‘I can hear.’ ‘He/she/it/they can hear.’
C. d-y-stj-ye. d. é-y-sij-ye.

1S-II-wash-INST
‘T used/will use it to wash it.’

e. d-dig-o f.
1S-cut-MID
‘I am cut (in my flesh).’

g. d-yté-nip h.
1S-CAUS-cut

‘I will make him hear it.

3-1I-wash-INST

‘He/she/it/they will use it to wash it.’
é-dun-o  ninyé / nince.
3-cut-MID him.NOM / them.NOM
‘He/they is/are cut.’ (or each other)

e-yto-nig
3-CAUS-cut
‘He/she/it/they will make him hear it.’
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(11) High/Low contrast on the first two morae

a. d-dip-oki b. é-dip-oki
1S-cut-DAT 3-cut-DAT
‘T will cut for him.’ ‘He/she/it/they will cut it for him.’

C. d-ytd-gol-‘Oki d. g-yta-gol-'cki
1S-CAUS-be.strong-DAT 3-CAUS-be.strong-DAT
‘I will make it strong for him.’ ‘He/she/it/they will make it strong for

him.’

e. d-y-don-6kiny-yé or f. é-y-dog-6kiny-yé or
a-y-dog-okiny-yé e-y-dog-okiny-yé
1S-II-beat-DAT-INST 3-I-beat-DAT-INST
‘I will use it to pound for him.’ ‘He/she/it/they used/will use it to

pound for them.’

g. d-dup-yé h. é-dup-yé
1S-cut-INST 3-cut-INST
‘I will use it to cut.’ ‘He/she/it/they will use it to cut.’
L 4-dr-o en-kitén aji J. &-ar-o
1S-beat-VENT FS-cow house 3-beat-VENT
‘I will beat the cow into the ‘He/she/it/they will bargain.’
house.’

(12) High/Low contrast on the first several morae
(non-perfect minimal pairs unavailable)

a. d-yt3-rdk-d'kd b. e-yt3-rok-d'kd
1S-CAUS-be.black-DAT.PF 3-CAUS-be.black-DAT.PF
‘I made it black for him.’ ‘He/she/it/they made it black for

him.’

C. d-td-ddm-ish'é d. e-ta-dam-ish'é
1S-PF-think-APAS.PF 3-PF-think-APAS.PF
‘I thought.’ ‘He/she/it/they thought.’

€. 4d-td-gor-okin-¢é f. e-ta-gor-okin-é
1S-PF-strangle-DAT-MID.PF 3-PF-strangle-DAT-MID.PF
‘I became angry at him.’ ‘He/she/it/they became angry at

him/her.’
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In (10)—(12), each pair (e.g., (10a) and (10b)) is minimally different for the
bound argument pronoun. The column on the left has first person singular subject
forms, and the column on the right has the third person subject forms. The
contrast in tone, however, may extend beyond the mora of the bound argument
prefix. The tonal contrast can spread to the second mora, either the root (e.g.,
(11a) and (11b)) or another prefix (e.g., (7a) and (7b)). The contrast can spread as
far as the third or fourth mora, covering at least a prefix and the root (e.g., (12a)
and (12b)), potentially including even a suffix mora (e.g., (12¢) and (12f)). The
spreading of a single tone over (potentially) several TBUs is strongly implied, since
the tonal split can extend over several morae, though the two forms differ only by
the single mono-moraic subject morpheme.

It should be noted that (10)-(12) include a large variety of verbal affix com-
binations. In fact, this tonal split holds true for all non-perfect morphologically
complex verb forms. (The split also holds for most perfect verb forms, c.f. (12), but
a complete description of the perfect aspect is beyond the scope of this paper.) The
only verb forms in the non-perfect aspect that do not show this split are certain
morphologically simple forms, such as those shown in Table 4, which will be dealt
with in section 4. For the remainder of this paper, the tone split in (10)—-(12)
between first singular and third persons will be referred to as the “High/Low”
split.

As mentioned earlier, the above split is likely between third person and several
argument prefixes, rather than just the first person singular. The following data
show the same pattern for the bound argument prefixes other than the first person
singular prefix.

(13) 25
a. i-nin-oki b. é-nig-6ki
2-listen-DAT 3-listen-DAT
“You will agree with him.’ ‘He/she/it/they will agree with him.’
C. i-nt3-nydr d. é-yt3-nysr
2-CAUS-love 3-CAUS-love
“You will make him love it.’ ‘He/she/it/they makes him love it.’
(14)1>2
a. 4d-td-gor-okin-¢é b. é-ta-gor-okin-é
1>2-PF-strangle-DAT-MID.PF 3-PF-strangle-DAT-MID.PF
‘I became angry at you(S).’ ‘He/she/it/they became angry at it.’
C. k-dd-yta-gor d. é-yta-gor
DSCN-1>2-CAUS-strangle 3-CAUS-strangle

‘I will make you angry.’ ‘He/she/it/they will make him angry.’
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(15) 3>2>1
a. ki-din-oki b. é-dugp-6ki
3>2>1-cut-DAT 3-cut-DAT
“You(S) will cut for me.’ ‘He/she/it/they will cut it for him.’
C. ki-n-tuk-u d. e-y-tik-u
3>2>1-1I-wash-VENT 3>2>1-1I-wash-VENT
‘He/she/it/they will wash you.’ ‘He/she/it/they will wash it.’

The data in (13)—(15), while not conclusive, do point toward the possibility of
including these other bound argument prefixes in the analyis presented in this

paper.
3. Possible analyses for the “High/Low” split

In the preceding section, I have shown that the Il-Keekonyokie Maa bound argu-
ment pronouns evidence a “High/Low” split. The question then arises as to the
specific nature of that split. Is there a High tone on the first singular prefix and a
Low tone on the third person prefix in the lexicon? Or is the contrast based on
more complex lexical representations (e.g., HL for 1S vs. H for 3, H for 1S vs. LH
for 3, etc.) or on simpler representations (e.g., H for 1S vs. g for 3)? In this section,
[ outline three analyses that might be proposed to account for the contrast between
first person singular and third person argument forms. These three analyses consi-
der the contrast to be between 1) two fully specified lexical tones on the prefixes;
2) High tone on the first singular prefix vs. the third person tone underspecified
and supplied by rule; and 3) Low tone on the third person prefix vs. the first
person singular tone underspecified. The following sections lay out these possi-
bilities, and explore their implications, showing the third to be the superior analysis.

Because the “High/Low” split is neutralized in all short forms (section 5), and
because I have very few morphologically simple long forms, the following sections
will show derivations with morphologically complex forms, though with only one
derivational affix. The lexical entries given in the first step of the derivations (e.g.,
(17a) and (e)) show lexical forms before the application of certain phonological
rules, such as vowel harmony (which includes /a/ > /o/ allomorphy for +ATR
environments) and word-final affixal consonant loss [Levergood 1987, Wallace
1981, and Wallace-Gadsen 1983].

3.1. Full Specification Analysis. The full specification analysis assumes that the
underlying representations for both first person singular and third person bear a
tone which is fully specified in the lexical form of the prefix, as in (16). This would
lead to a derivation like (17), which compares (11a) with (11b).

One variation of this analysis has the prefix tone associating at a later stage than
suffix tones, and in a left to right manner, followed by left to right spreading. This
would differ from (17), above, in that for b and f, the prefixal tone would associate
to the leftmost TBU (i.e., the prefix) then spread rightward to the root in c and g.
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(16) Lexical entries for bound argument prefixes
(full specification analysis)

H L
a- -
1S 3

(17) Full specification analysis of (11a) and (11b): ‘I/He will cut for him.’

a H HL e. L HL Lexical entries
a- dug -aki(n) e- duny -aki(n)
1S cut DAT 3 cut DAT

b. H HL f L HL Association (R to L)
~ | ~~ !
a- duyg -oki e- duy -oki
IS cut DAT 3 cut DAT

¢ H HL g L HL Spreading (R to L)
>~ 1 >~ |
a- duny -oki e- dug -oki
1S cut DAT 3 cut DAT

d.  4-dig-6ki h.  ¢-dug-6Ki Surface realization
‘I will cut for him.’ ‘He/she/it/they will cut for him.’

Either variation of this analysis arrives at the same surface forms.

The primary difficulty of the full specification analysis is that for some first
person singular forms it would predict downstep, when it is not actually in the
surface form. In Rasmussen & Payne [2001], downstep in I1-Keekonyokie Maa is
shown to operate when adjacent High tones are phrase final (]p).

(18) Downstep
H->'H/H_]p

There is no problem where the adjacent High tones are not word-final because
the High tones would never be in the phrase final environment. Word-finally,
however, one would expect downstep when the High tone of the first person is
adjacent to the High tone of a suffix, as in the ungrammatical case in (19c), but this
does not occur.

The instrumental suffix is hypothesized to have a High tone due to the final
High third person tone pattern, as in (11h). In (19¢), the High tone from the instru-
mental suffix would be adjacent to the High tone from the first person singular
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(19) Derivations with instrumental suffix: ‘I/He will use it to cut.’

a H H e L H Lexical entries
a- duy -ye(k) e- dug -ye(k)
IS cut INST 3 cut INST
H H fL H Association (R to L)
~. | ~. |
a- dug -ye e- dug -ye
IS cut INST 3 cut INST
H H & L H Spreading (R to L)
a- dug -ye e- dug -ye
1S Cillt INST 3 cut INST
v —
S N Downstep
*4a-din-'yé h.  é&-dug-yé Surface realization

13

‘I will use it to cut.’ ‘He/she/it/they will use it to cut.’

bound argument pronoun, as well as word final, causing downstep. However, the
correct first person singular form, given in (11g), does not have downstep but,
rather, is High and level in tone.

The ventive suffix, as in (11i) and (11j), would require an analysis tonally iden-
tical to that given in (19) for the instrumental. Both morphemes have a single High
tone in the third person forms, and both have a high and level pitch, without
downstep, in the first person forms. If the first person singular prefix adds any
lexical tone to the word tone pattern, then the high and level pitch on the first per-
son singular form would need to be seen as at least as complex tonally as the low-
high pattern of the third person form. Given that the first person forms in (11g)
and (111i) have fewer surface tonal contrasts than the third person forms in (11h)
and (11j), it is perhaps simpler to admit the lack of lexical tone on the first person
singular bound argument pronoun. Given these instrumental and ventive data, the
full specification analysis cannot work. The only way to make such an analysis
work would require a rule merging the adjacent High tones in phrase-final position,
but such a rule is not otherwise needed and would undermine the understanding of
downstep in I1-Keekonyokie Maa presented in Rasmussen & Payne [2001].

3.2. Third person underspecification with default Low. A second, “third
person underspecification”, analysis could be proposed for I1-Keekonyokie Maa.
Such an analysis would assume lexical entries for I1-Keekonyokie Maa with the
third person bound argument pronoun (e-) lexically unspecified for tone and the
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Low tone supplied by a default tone rule. This thesis has been put forth for parti-
cular Bantu languages, e.g., Chichewa [Meyers 1998] and Haya [Hyman &
Byarushengo 1984] inter alia, and even for Bantu in general [Stevick 1969],
however speculative that claim may be. A default tone has phonological validity,
but is added by rule, rather than being lexically specified [Snider 1999, Clark 1989,
inter alia). The lexical representations of the prefixes would be as in (20), leading
to a derivation something like either (21) or (22). As the derivations in (21)-(22)
show, the need for both a default low assignment rule and spreading causes a
conflict. The derivation in (21) assumes ordering of spreading before default tone
association.

(20) Lexical entries for bound argument prefixes
(Low underspecification analysis)

H
a- e-
IS 3

(21) Low underspecification analysis of ‘I/He will cut for him.’
(spreading before default Low tone assignment)

a H HL e HL Lexical entries
a- dug -aki(n) e- dug -aki(n)
1S cut DAT 3 cut DAT
b. H HL f HL Association (R to L)
~ || (I
a- dug -oki e- durg -oki
1S cut DAT 3 cut DAT
¢ g HL 8. HL Spreading (R to L)
> e 2
a- dug -oki e- dug -oki
IS cut DAT 3 cut DAT

d. N.A.-noempty TBUs h. N.A.-noempty TBUs Default assignment
a-dun-6ki *¢-din-6ki Surface realization
‘I will cut for him.’ ‘He/she/it/they will cut for him.’
This derivation gives the correct form for the first person, but not for the third

person form, since spreading occurs before the default Low tone is assigned. The
third person form can be derived correctly by reversing the order of default tone
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(22) Third person underspecification analysis of ‘I/He will cut for him.’
(default assignment before spreading)

a H HL e. HL Lexical entries
a- dug -aki(n) e- durg -aki(n)
IS cut DAT 3 cut DAT
b g HL f. HL Association (R to L)
~ || [
a- dug -oki e- dupy -oki
1S cut DAT 3 cut DAT
¢ LH HL g L L HL Default assignment
PN S
a- dug -oki e- dug -oki
1S cut DAT 3 cut DAT
d. N.A.-no empty h. N.A.—no empty TBUs Spreading (R to L)
TBUs
*a-dug-o6ki ¢-dun-6ki Surface realization
‘I will cut for him.’ ‘He/she/it/they will cut for him.’

assignment and spreading, giving the derivation in (22).

With this ordering the third person form is correct, but the first person form is
not, because an empty TBU was available for a default tone to be assigned in
(22c¢). This default tone assignment then doesn’t allow the spreading of the High
onto the leftmost TBU in (22d), leaving the initial TBU incorrectly Low. The pro-
blem for the default Low analysis is that the spreading rule and the default assign-
ment rule use the same input (an unassociated TBU), but the two rules need to
operate in different cases. For the first person forms, the correct surface form can
only be achieved by ordering spreading first, leaving no unassociated TBUs for
default tone assignment. The third person forms, however, would need the oppo-
site ordering, with the default Low tone assigned before the suffix tone spread
onto the empty TBUs.

We now turn to a third analysis, which also uses underspecification, but
assumes no default tone assignment.

3.3. First person singular underspecification (with spreading). A third
possibile analysis would have the tone of the first person singular prefix unspeci-
fied, assuming lexical representations as in (23). Such an analysis was has been
proposed for Ciruri (Bantu) verb roots [Botne 1990], where a High/low contrast,
or a High/unspecified contrast was not sufficient to account for the data.
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(23) Lexical entries for bound argument prefixes
(High underspecification analysis)

L
a- e-
1S 3

Under this analysis, the High tone in the first person singular forms (10)—(12)
doesn’t come from the prefix, but is spread from the stem. For third person forms,
the Low tone from the prefix associates after the stem tones (24f), and spreads to
empty TBU’s on its left (because it is the last tone on the left—(24g)). The asso-
ciation of the Low tone from the third person prefix blocks the spreading from
any suffixal Highs, which associated further to the right. For the first person singu-
lar forms, there is no prefix tone, so the suffix High tone is the leftmost, which
then spreads to the empty TBU’s on its left, as shown in (24c).

(24) High Underspecification analysis of ‘I/He will cut for him.’

a. HL e. L HL Lexical entries
a- dug -aki(n) e- durg -aki(n)
IS cut DAT 3 cut DAT
b. HL f L HL Association (R to L)
|| ~ ||
a- dug -oki e- dug -oki
IS cut DAT 3 cut DAT
C. HL g L HL Spreading (R to L)
e >~ |
a- duny -oki e- dug -oki
1S cut DAT 3 cut DAT
d.  4-ding-6ki h.  ¢-dug-6ki Surface realization
‘T will cut for him.’ ‘He/she/it/they will cut for him.’

According to this analysis, the suffixal High spreads to the beginning of the
word in the first person singular form, while the association of the prefixal Low
tone in (24f) blocks spreading of the suffixal High tone in the third person form. It
produces the correct forms for both first person singular and third person, and
doesn’t cause conflicts with other aspects of the analysis, unlike the full specifi-
cation analysis (section 3.1).

Given the data in (10)—(12) then, the best analysis for the alternation between
first person singular and third person forms is underspecification of the first person
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singular prefix, as exemplified in this section. The initial High tone seen on the first
person argument prefix is spread from the suffix leftward to the beginning of the
word.

4. The exception: morphologically simple forms

The preceeding sections have shown data which evidence a tonal split between I1-
Keekonyokie Maa bound argument pronouns. In this section, I present data which
evidence a neutralization of that split, beginning with morphologically simple
forms.

While Il1-Keekonyokie Maa verbs may take a large amount of morphology, as
shown, for example, in (10)—(12), they are minimally composed of a root preceded
by a bound argument pronoun, which may compose an entire clause, as in (25)—
(27). 1 use the term “morphologically simple” to refer to those inflected forms
with only an argument pronoun and an unanalyzable stem, including the Class II
prefix i- for Class II stems.

“High and level” tone patterns (Class I roots)

(25) a. a-Io (26) a. i-I6 (27) a. é-Io
1S-go 2-go 3-go
‘T will go.” “You (S) will go.” ‘He/she/it/they will go.’
b. d-nysr b. f-nysr b. €-nysr
1S-love 2-love 3-love
‘I love (him).’ ‘You (S) love it.’ ‘He/she/it/they loves.’
c. d-bik c. i-bik c. é-bik
1S-stay 2-stay 3-stay
‘I’ll stay here.’ ‘Will you (S) stay ‘He/she/it/they will stay.’
here?’

Unlike the data in sections 2 and 3, i.e., (10)—(15), the tone in (25)—(27) is the
same for all listed word forms, regardless of which bound argument pronoun is
prefixed to the root. This “High and level” tone pattern is seen with these bound
argument pronouns on all morphologically simple Class I verb forms, except for
nine forms to be given and addressed in section 5.1. The same tone patterns across
the forms in (25)—(27) might imply that the bound arguments are tonally identical
(though the data in section 2 clearly contradict it).

(28) Splitless Analysis
The first person singular, second person, and third person bound argument
prefixes bear an identical (probably High) lexical tone.

This analysis would also account for the morphologically simple class II forms
in (29)—(31), where the tone pattern is again the same for all word forms given,
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regardless of bound argument pronoun. Here, however, the tone pattern is High-
Low, as class II stems are involved, rather than the “High and level” tone pattern
for short morphologically simple verbs with Class I stems.

“High-Low” tone patterns (Class II roots)8

(29) a. 4-y-kén (30) a. i-n-kén (31) a. é-y-kén
1S-II-shut 2-1I-shut 3-1I-shut
‘I will shut it.’ “You (S) will shut it.’ ‘He/she/it/they will shut
it.’
b. d-y-sij b. i-g-s0j b. &-y-suj
1S-1I-wash 2-1I-wash 3-II-wash
‘T will wash it.’ “You (S) will wash ‘He/she/it/they will wash
it.’ it.’
C. k-d-y-bel C. é-y-beél
DSCN1S-II-rock 3-II-rock
‘T will rock from ‘He/she/it/they will rock
side to side.’ from side to side.’

The data in (25)—(31), by itself, could be accounted for with the Splitless
Analysis, along with the assumption that Class II stems, either in the Class II prefix
or the root, bear a lexical Low tone. The data in (32)—(35) might suggest that this
analysis works regardless of root shape, CVC, CV, or VC.

As mentioned previously, the data in (25)—(27) vs (29)—(31) exhibit a tonal dis-
tinction between Class I and Class II verb roots in the morphologically simple deri-
vation. So, the Splitless Analysis (28) could account for the morphologically simple

(32) 1S subjects w/ Class I roots  (33) 3 subjects w/ Class I roots

a. d-bsl a. &-bdl

‘I hold/twist the cow’s mouth.’ ‘He/she/it/they will open the cow’s

mouth.’

b. d-t3n b. €-t3n

‘T will stay/sit here’ ‘He/she/it/they will sit.’
c. d-dr én-kitén c. &-dr

‘I will beat the cow.’ ‘He/she/it/they beats/kills it.’
d. d-yd in-kiri d. é-yd én-gdri

‘I will take the meat.’ ‘The car will take it.’

8 The second person forms in (30a) and (30b) show the regular phonological rules /i/ — /n//
fil+__ (dissimilating bimorphemic high front vowels) and /n/ — ¢ ; __ /s/ (dropping a nasal
before a sibilant).
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(34) 1S subjects w/ Class Il roots  (35) 3 subjects w/ Class II roots

a. d-y-gis a &-y-gis
‘I will jump.’ ‘He/she/it/they will jump.’
b. d-y-kash b. €-y-kash
‘I am better than him.’ ‘He/she/it/they is/are better than him.

forms in (25)—(35). But, with addition of any other morphology on a verb, the
analysis fails. All of the morphological combinations given in section 2 showed a
tonal contrast between first person singular and third person. Because the pairs of
verbs that are minimally different for subject are also minimally different for tone,
a hypothesis that first singular, second person, and third person are tonally identical
is untenable.

Given then, that the Splitless Analysis cannot account for the tonal split
observed in section 2, the next section will resolve these two bodies of data into a
single analysis by showing how the split observed in section 2 is neutralized in the
data in (25)—(35).

5. Resolving the split and neutralized data

In this section, I propose that the “High/Low” tone split from section 2 is a lexical
tonal contrast, according to the analysis in section 3. That lexical contrast is neu-
tralized in a specific environment, as found in both the “High and level” Class I
and “High-Low” Class II tone patterns of (25)—(39).

It has already been stated that the forms in (25)—(35) are morphologically sim-
pler than those in (10)-(12); it should be noted that the forms in (25)—(35) are also
words with only two morae. Either length or morphological complexity might
prove useful in understanding a morphophonemically conditioned split. But I will
show that the number of morae, rather than morphological simplicity, conditions
the difference between the forms with the split, i.e., (10)—(12), and those without it,
ie., (25)-35).

For reasons that will become clear, I address Class I and Class II roots inde-
pendently. Section 5.1 considers a rule to account for the neutralization seen with
Class I roots, making the initial assumption of length as the conditioning environ-
ment. In section 5.1.1, I give nine roots that are lexical exceptions to that rule,
which also show the “High/Low” split. In section 5.1.2, I present further data
which show that length, and not morphological simplicity, is the conditioning
environment for neutralization. I treat the neutralization in verbs with Class II roots
in section 5.2.

5.1. Class I roots. One could hypothesize that the first person singular and second
person forms in (25)—(27) work the same as the first person singular forms in (10)—
(12), with the first person singular prefix associated to a stem High in all cases. The
simple third person forms in (27a-c) could then be accounted for by assuming the
third person prefix is lexically Low, which would account for the third person
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forms in (10)—(12), with the following delinking and spreading rule (36), shown
with the data from (27)a.

(36) Two-mora High Spread (TMHS)?
L H
£ / #_#
vV Vv

ex. /elé/ — [é16] ‘He will go.’

This rule claims that a High tone delinks a Low tone on a preceding vowel and
is conditioned to apply when the only morae in the word are those two morae that
are involved in the rule. Possible motivation for the delinking of the Low tone
comes from the fact that rising tones are prohibited over a single mora in all envi-
ronments. Thus, if spreading gave rise to the form in (37), the result would be
what is seen in (36).

(37) Spreading, creating L-H rise over initial TBU

L H
| / 4 _#
VoV

ex. /el6/ — *["€él6] ‘He will go.”

It could be said that TMHS is essentially the same spreading seen in sections 2
and 3, with a negative structure condition removing the rising tone. It should be
noted, however, that this spreading is distinct from the spreading which causes the
alternations seen in sections 2 and 3. In TMHS, a tone is spreading onto a TBU
which is already associated to a tone, rather than to an empty TBU. TMHS is also
bound by a particular phonological environment, as I will show in the following
sections. If High tones regularly spread onto TBUs with Low tones, we would
expect the data given in section 2 to include either spread High tones preceeded by
Low tones (if the spreading is non-iterative) or no Low tones at all before High

? This will probably ultimately be generalized to the following:

L H
£ 1 4
e

ex. /édinakin/ — [edundk'ini] ‘He will be cut for.’
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tones (if the spreading was iterative). We see neither of these, giving evidence that
the spreading in TMHS is unique to this environment.

Given these assumptions, then, TMHS (36) accounts for the neutralization of
the split on the verb forms in (25)—(27) according to the derivations in (38). The
tone associates and spreads normally (i.e., right to left) onto the first person
argument prefix, which is lexically unspecified for tone. In the third person form,
on the other hand, the stem High tone delinks the prefixal Low tone, giving a
“high and level” tone pattern. The underlying forms are given according to the
assumptions laid out in section 3.3, with the High tone coming from aspect/mood.

(38) Derivation of TMHS neutralization of tone patterns (‘I/He will go.”)

a H f LH Lexical entries
a-lo e- lo(t)
1S go 3 go
b. H g LH Association (R to L)
AN |
a-lo e- lo
1S go 3 go
C. H h. — [no empty TBUs] Spreading (R to L)
N
a- lo
1S go
d. — [NA] i LH TMHS
£]
e-lo
3 go
e. H j H Surface realization
/\ /\
a- lo e-lo
1S go 3 go
a-1o é-16
‘T will go.’ ‘He/she/it/they will go.’

5.1.1. Lexical exceptions to TMHS. TMHS (36) predicts that there will not be a
Low-High tone pattern on any 2-mora verb. It should be noted, however, that I



22 Studies in African Linguistics 30(1), 2001

have found a few verbs that do not undergo this rule, and are pronounced low-
high over only two morae. I list them exhaustively in (39).

With any additional morphology, the roots in these verbs behave tonally like
other I1-Keekonyokie Maa verbs, for example, (11c) and (11d) for gol (39c) with
the Class I causative (CAUS) and dative (DAT), repeated in (40) and (41).

(39) Lexical exceptions to Two-mora High Spread

a. e-dj “The rock is red.’

b. é-dwd ‘He/she/it/they is/are bitter.’

c. €-gol 3-soit ‘The stone is hard.’

d. e-yko ‘He/she/it/they will do that.’

e. E-yro ‘He/she/it/they will speak.’

f. é-yshi ‘He/she/it/they is/are alive.’

g. €-0 dl-mdysuri ldy ‘My banana has already ripened / is ready.’
h. é-pir in-tdré inono ‘Your sheep are fat.’

1L ¢&-sha ‘It will rain.’/ ‘It rains.’

(40) 4-ytd-gol-'cki
1S-CAUS-be.strong-DAT
‘I will make it strong for him.’

(41) e-yta-gol-'cki
3-CAUS-be.strong-DAT
‘He/she/it/they will make it strong for him.’

If the lexical representations of the roots in (39) bore different lexical tone from
other roots, one would expect to see the impact of that tonal contrast throughout
the derivations involving that root, or at least in several derivations. These roots,
however, are only exceptions in the simplest form, given in (39). This lack of
further exceptionality suggests that they are marked in the lexicon to disallow
Two-mora High Spread (36), rather than being tonally distinct from other roots in
the lexicon.

Further, the first person singular inflections for the verbs in (39) are High and
level in (42), like the simple first person singular forms with all other roots—com-
pare, for example, (25)a—(25)c.

(42) First person singular forms
a. d-gol ‘[ am strong.’
b. d-yshi  ‘lTamalive.’
c. d-pir ‘I am fat.’
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This means that the tonal distinction for these roots only affects the third person
inflection, as the verbs in the first person singular inflection are tonally identical to
verbs with other roots. Also, the forms in (39) and (42) show the same “High/
Low” tonal split seen in (10)-(12).

The “exceptions” to Two-mora High Spread in (39) are thus further evidence
for a regular “High/Low” split between first person singular and third person.
These roots, being exceptions to the neutralization in (36), have the same argument
prefix split as do the forms in (10)—(12). In other words, the forms in (39) are
exceptions to Two-mora High Spread (36), but fall into the regular “High/Low”
pattern, as in (10)—(12). This confirms that there really is just one pattern of High/
Low split for 1S vs. 3 subjects, and that there is a specific rule (36), with a specific
phonological context (two morae), with specific lexical exceptions (39), that
accounts for all exceptions to that split.

5.1.2. Longer roots. TMHS (36) claims that length alone, and not morphological
simplicity, is the environment that conditions the neutralization of argument pre-
fixes in verbs with Class I stems. This is difficult to test with the available data,
since most I1-Keekonyokie Maa verb roots in the available data have a (1) CVC
structure, and few are longer—so morphological simplicity and short length
generally go together. To conclusively prove the environment for (36), we need (a)
verbs which are longer than two morae, yet morphologically simple, as well as (b)
verbs that are only two morae, yet morphologically complex. If we find both (a)
and (b), we would expect only one of them to neutralize the split, and which one
does would indicate the correct environment for (36).

(43) Longer morphologically simple Class I forms.

1S-circumcise
‘I will circumcise (him).’

a-rrigim
1S-vomit
‘I will make him vomit.’

a. 4-dd3 b. é&-ads
1S-be.tall 3-be.tall
‘T am tall.’ ‘He/she/it/they is/are tall.’
. d-damo . é-damu
1S-remember 3-remember
‘I remember.’ ‘He/she/they remember(s).’
. 4-14la . &-1ald
1S-be.wide 3-be.wide
‘T am wide.’ ‘It 1s wide.’
. d-mdordt . &-mordt

3-circumcise
‘He/she/it/they will circumcise him.’

] é-rrugim

3-vomit
‘He/she/it/they will make him vomit.’
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While there are not many (b) verbs (short but complex), there are a few (a)
verbs which are longer but not apparently more complex, as shown in (43). Those
familiar with Nilotic morphology may question the morphological simplicity of
some of these pairs, such as (c-d), which may historically have the ventive -u, and
(e-f), which looks like it has the middle form, though it has a different tone pattern
from the normal middle form (which is High-Low on the final two morae—as in
(10e-f)). At least (a-b), (g-h), and (i-j), however, have no apparent synchronic or
diachronic analysis.

As (36) predicts, the “High and level” pattern in (25)—(27) breaks down for
longer Class I roots, as seen in (b), (d), (), (h), and (j). The tone pattern for longer
simple third person forms is Low initially, then High on the final mora, while the
first person forms are High and level. In fact, these longer roots show the same
“High/Low” split found in (10)—(12), only here on morphologically simple roots.
Since these roots have no evidence of morphological complexity and do not
undergo neutralization, it cannot be maintained that morphological simplicity is the
conditioning factor for the neutralization in (25)—(27).

In sum, the fact that the data in (43) show the same “High/Low” split as in
(10)—(12) indicates that it is not morphological simplicity, but length, which is the
environment that conditions the “High and level” neutralization in (25)-(27), and
that there is, again, a single High/Low split pattern.

To establish length as the conditioning factor in (36) the only question left con-
cerns the presence of (b) verbs: two-mora morphologically complex forms. Do
these forms show neutralization of the split? The following data is at least diachro-
nically morphologically complex, though the synchronic complexity is uncertain.
But it is the only minimal pair of verbs avaliable with both no more than two
morae and also (potentially) morphologically complex.

(44)a. 4-bd-w b. &-bd-w
1S-reach-VENT 3-reach-VENT
‘I will arrive.’ ‘He/she/it/they will arrive.’

The data in (44) show the neutralization of the “High/Low” split, unlike the
ventive data in (11i-j), which has a Low-High contrast in the third person form.
This neutralization of the expected contrast may provide evidence that morpho-
logical simplicity does not condition the neutralization of that split. It is not clear,
however, whether what is clearly the ventive morpheme diachronically is syn-
chronically distinct from the root, or if they have become lexicalized into a single
morpheme. Unfortunately other short but complex forms are unavaliable at this
tme.

The data in (43), then, show that with more than two morae, morphologically
simple verbs with Class I stems do not show neutralization, but rather the “High/
Low” split. It is not entirely clear yet, but there is some evidence in (44) that
morphological simplicity is not required for neutralization of the “High/Low” split.
So, verbs with only two morae exibit neutralization of the “High/Low” split, with
or without morphological simplicity, and verbs with more than two morae do not.
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Thus, length, and not morphological complexity, is established as the conditioning
factor for TMHS (36).

5.2. Class II roots. Section 5.1 showed that the “splitless” tone pattern for Class I
roots in (25)—(27) can be seen as a neutralization of the “High/Low” split, condi-
tioned by length. Similarly, the “High-Low” simple Class II pattern in (29)-(31)
can be seen as a neutralization conditioned by length, though in a slightly different
manner. Rather than a lexical phonological rule that eliminates the split, this
neutralization would be the result of the association of one tone to each TBU.

Looking at the stem tones (i.e., those that don’t alternate for argument prefix—
recall section 1.3) in the data so far presented, one notices a fairly limited set of
patterns. Depending on the derivation of the stem, the stem has a certain number
of tones: either one (e.g., (11g) vs. (11h)), two (e.g., (10e) vs. (10f)), or three (e.g.,
(11c) vs. (11d)). These tones associate right to left, filling all TBUs, including the
ultimate, penultimate, and antepenultimate, respectively. Assuming stem tones,
being on the right, associate before argument tones, which are on the left, the
number of stem tones will determine where the argument tones associate.

According to this way of looking at the data, the simple Class I roots (section
5.1) have one stem tone, so the High tone spreads from the ultimate mora in the
first person singular forms, leftward to the beginning of the word. The third person
Low tone, and thus the split in argument prefix tone, is realized on the penultimate
mora, as in (43). The Penultimate mora is also the first mora on two mora words
(39), though this is neutralized in most forms by TMHS (36), as in (25)—(27).

Class II roots, on the other hand, have two stem tones, so these tones associate
with the ultimate and penultimate TBUs (29)—(31). Because the stem tones com-

(45) Analysis of simple Class II neutralization

a. HL e L HL Lexical entries
a-ygis e-ygis
1S-jump 3-jump

b. HL f L HL Association (R to L)
e s
a-ygis e-ygis
1S-jump 3-jump

c¢. — [no empty TBUs] g. — [no empty TBUs] Spreading (R to L)

d. dygrs h.  éygls Surface form
‘T will jump.’ ‘He/she/it/they will jump.’
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pletely fill the TBUs, the third person argument prefix Low tone cannot associate
(and is presumably deleted), so the “High/Low” split does not surface. The deriva-
tions are given in (45). With longer words, however, the antepenultimate tone
associates to the antepenul-timate mora, so the “High/Low” split is again realized
on the surface, as in (46).

(46) Simple Class II verb forms with three morae

a. d-y-ninin b. é-y-ninip
1S-II-listen. RED 3-II-listen.RED
‘T will listen.’ ‘He/she/it/they is/are listening.’
C. d-y-rdwua d. é-y-rswoa
1S-II-be.hot 3-1I-be.hot
‘I am hot.’ ‘He/she/it/they is/are hot.’
e d-y-térré f &-y-térré
1S-II-faint 3-II-faint
‘T will faint.’ ‘He/she/it/they will faint.’
g. d-y-rora h. é-y-rdra
1S-II-sleep 3-II-sleep
‘I am asleep.’ ‘He/she/it/they is/are asleep.’

The additional TBU allows the prefix tone to associate, allowing the “High/Low”
split to surface, as in (47). This analysis neutralizes the “High/Low” split for verb
forms with class II roots that have just two morae, but accounts for the split
occurring on longer words.

The analysis presented in this section for verbs with Class II stems accounts for
the neutralization of the “High/Low” split in an entirely different way than the
Two-mora High Spread (36), which accounted for the neutralization in verbs with
Class I stems (25)—(27). Because the analyses for verbs with each of these two
classes of stems differ, we might expect the neutralizations to have different
properties. And this is what we find: unlike Two-mora High Spread (36), which is
a phonological rule with several lexical exceptions, i.e., the roots in (39), the
analysis in (47) has no room for lexical exceptions, as there is no rule which might
be susceptible to lexical specification. The neutralization analysis in (47) is merely a
matter of the relationship of the number of tones to the number of TBUs in a
given verb. This prediction of an exceptionless split is met by the lack of excep-
tions (so far) to the simple class II High-Low tone pattern over two morae verbs,
regardless of root.10

10 The roots in (39d) and (39e) above, however, may prove to be Class II, in which case they
would seem exceptional. However, I don’t have data with these roots in other derivations, so I am
not sure if they are Class II stems. There is data indicating that (39f) is not a class II root. It is an

...continued on next page
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(47) Analysis of simple Class II non-neutralization

a. HL d. L HL Lexical entries
a-yrura e-yrura
1S-sleep 3-sleep
b. HL e. L HL Association (R to L)
\ Vool
a-yrura g-yrura
1S-sleep 3-sleep
C. HL f. — [no empty TBUs] Spreading (R to L)
]
a-yrura
1S-sleep
d. dyrdra i &yrora Surface form
‘Twill sleep.’ ‘He/she/it/they will sleep.’

6. Conclusion

The first person singular underspecification analysis may or may not match analy-
ses proposed for other Nilotic person marking systems. The only published analysis
including a bound-pronominal split, for any Nilotic language, is Dimmendaal’s
[1983] analysis of Turkana. His analysis for Turkana seems essentially the same as
my Full Specification Analysis as given in 3.1 above.ll While Full Specification
may work for Turkana (and perhaps for other Nilotic languages), claiming a
lexically specified High tone for the first person singular bound argument pronoun
is not ideal for a synchronic analysis of [1-Keekonyokie Maa.

The analysis presented in this paper claims that every tone after (and including)
the first High tone on the third person forms is due to the stem, indicating that the
same tones are also due to the stem in the first person singular forms. Consider the
first pronunciation given for (11e) and (11f), presented here in (48). The stem tones
are viewed as the same, since the pair of words is minimally different for subject,

interesting coincidence that these three roots have 1CV stem structure, unlike the ICVC forms in
(29)-(31) and (46).

! While a fully specified pronominal tone split is given in Dimmendaal [1983], it is clearly not a
focal point of the 1983 work, and it is not clear whether underspecification of any of those
pronouns was considered. Thus, it may be of little consequence if Maasai requires a different
analysis.
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and identical in stem. The initial High tone in the first person singular form, then, is
contiguous with a High tone from the stem. One could claim that there are two
distinct High tones in the first person singular forms, which are not distinguished
on the surface, but it would be simpler just to say that there are no more High
tones in the first person singular forms than in the third person forms, with
adjacent high morae considered to be associated to the same High tone (49), in
accordance with the OCP.

(48) argument tones | stem tones

N\
d-y-don-|o6kiny-yé 1S-II-beat-DAT-INST

‘I will use it to pound for him.’
[

e-y-don-| okiny-yé 3-1I-beat-DAT-INST
‘He/she/it/they will use it to pound
for him.’
“9) I r2 = two high tones

4-y-don-okiny-yé

Y\ = two high tones
e-y-dong-okiny-yé

Thus, if one were to claim that there is a lexical High tone on the first person
singular prefix, one would also need to claim that there is merger of adjacent Highs
in each and every verb with an initial High tone. This would be the case because
the initial surface tone is not distinguished phonetically from the stem High tone;
the word tone is high and level from the beginning of the word to the mora which
is the leftmost High tone in the third person form (i.e., the first stem tone). Put
differently, the domain of morae associated to the initial High tone in the first
person singular forms always includes one mora (the rightmost—before the
verticle line in (50)) which is also High in the same derivation with a third person
subject, as throughout (10)—(12).
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(50)  initial H
o —
4-y-dén-o kiny-yé

I,

é-y-don-o lkiny-yé

In other words, the first and third person forms share at least one High-toned
mora, which is contiguous with the word initial High tone in the first person
singular forms of (10)—(12). If one were to claim that the tone to the left of the
vertical line in (50) were due to the argument prefix for first person singular, one
would also need to say that the third person tone is Low-High—unless there is
some reason that the high tone on -6ki should come from the argument prefix in
the first person singular form, but from the stem in the third person form.

Alternatively, one might defend full specification by saying that the stems exibit
tonal allomorphy for each of the argument prefixes, with one fewer High tone
after first person singular forms, though this gains nothing over the analysis in
section 3.3, but only adds complexity.

Thus, there is no clear empirical evidence that the High tone on first person
singular, second person, etc. forms comes from those prefixes, as opposed to being
spread from the stem. Requiring full specification of tone also increases the
complexity of the analysis unnecessarily and without any apparent benefit. Beyond
considerations of economy and unnecessary complexity, when the instrumental
and ventive data discussed in section 3.1 are considered, it is clear that a lexically
independent tone on the first person singular prefix is untenable.

Finally, we have seen that for both Class I and Class II roots, the tonal alter-
nation between first and third person is neutralized over only two morae. | propose
that this neutralization occurs, on the one hand, by a spreading rule (36) that
delinks the third person Low tone in most two-mora words with Class I roots, and,
on the other hand, by having fewer TBUs in the word than tones in the word tonal
melody for Class II roots, as in (47).

Given this analysis, then, we can say that there is a lexical split between first
and third persons. Surface “High” prefixes (1S, 2, etc.) are lexically unmarked for
tone and the “Low” prefix (3) is lexically marked Low. Lexically toneless morae
then receive tone by spreading from the stem on the right. All deviations from this
split have been accounted for in Section 5.

While this paper has focused on the contrast between the first person singular
an the third person bound argument prefixes, it is likely that the the first person
singular prefix is tonally identical to the second person prefix (i.e., f-Idm from
Table 4), as well as to the first person singular acting on second person singular
prefix (i.e., 4d-ldm from Table 4), and to the third person acting on second person
singular or second person acting on first person singular prefix (i.e., ki-ldm from
Table 4).
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This analysis now sets the stage for a comprehensive analysis of the whole verb
argument prefix system of I1-Keekonyokie Maa, allowing the interactions between
the rest of the morphology on verbs to be studied.

REFERENCES

Bavin, Edith L. 1980. “Lango: Some morphological changes in verb paradigm.”
In Thilo C. Schadeberg and M. Lionel Bender (eds.), Nilo-Saharan:
Proceedings of the First Nilo-Saharan Linguistics Colloquium, Leiden,
September 8-10, 1980. Foris: Dordrecht. Pp. 89-100.

Clark, Mary M. 1989. “OCP Effects in Zulu.” Linguistic Analysis 19: 59-76.

Creider, Chet A. and Jane Tapsubei Creider. 1989. A Grammar of Nandi. (Nilo-
Saharan: Linguistic Analyses and Documentation vol. 4) Hamburg: Helmut
Buske.

Dimmendaal, Gerrit. 1983. The Turkana language. Foris: Dordrecht.

Greenberg, Joseph 1963. The Languages of Africa. Bloomington and The Hague:
Indiana University Press.

3th

Grimes, Barbara F. 2000. Ethnologue: Languages of the world. (1 edition,

internet version). Revised 7-Dec-2000.

Hyman, Larry M. and Ernest Rugwa Byarushengo. 1984. “A model of Haya
Tonology.” In G. N. Clements and J. Goldsmith (eds.), Autosegmental Studies
in Bantu Tone. Foris: Dordrecht. Pp. 54-103.

Konig, Christa. 1993. Aspekt im Maa. Koln: Institut fiir Afrikanistik, Universitit zu
Koln.

Levergood, Barbara. 1990. “The syllable in Maasai.” Ms, University of California,
San Diego.

Levergood Barbara. 1987. “Topics in Arusa phonology and morphology.” PhD.
Dissertation, University of Texas at Austin.

Meyers, Scott. 1998. “Surface underspecification of tone in Chichewa.”
Phonology 15:367-391.



A tonal split in bound argument pronouns in Il-Keekonyokie Maa 31

Payne, Doris. 1995. “Review of Christa Konig: Aspekt im Maa.” Journal of
African Languages and Linguistics 16:191-194.

Payne, Doris, Mitsuyo Hamaya, and Peter Jacobs. 1994. “Active, inverse and
passive in Maasai.” In T. Givén (ed.), Voice and Inversion (Typological Studies
in Language 28), Amsterdam and Philadelphia: John Benjamins. Pp. 283-315.

Rasmussen, Kent and Doris Payne. 2001. “The discourse marker k- and High tone
processes in [1-Keekonyokie Maa.” Ms., University of Oregon.

Rasmussen, Kent. 1998. “Reduplication as the marker for plurality in II-Wuasin-
kishu Maasai second person non-perfective verbs.” Ms., University of Oregon.

Rasmussen, Kent. In preparation. “Transitivity effects on Class II tone patterns in
Maasai verbs.” Ms., University of Oregon.

Schroder, Martin. 1989. “The Toposa verb in narrative discourse.” Africanistische
Arbeitspapiere 20: 129-142.

Snider, Keith. 1999. The Geometry and Features of Tone. Arlington, TX: SIL and
UT Arlington.

Stevick, Earl W. 1969. “Tone in Bantu.” International Journal of American
Linguistics 35: 330-341.

Tucker, Archibald. N. and J. Tompo Ole-Mpaayei. 1955. A Maasai Grammar with
Vocabulary. New York and London: Longmans, Green and Co.

Wallace, Barbara F. 1981. “The morphophonemics of the Maasai verb.” In Thilo
C. Schadeberg and M.Lionel Bender (eds.), Nilo-Saharan: Proceedings of the
First Nilo-Saharan Linguistics Colloquium, Leiden September 8-10, 1980.
Foris: Dordrecht. Pp. 75-88.

Wallace-Gadsen, Barbara F. 1983. “/a/ within the system of Maasai vowel
harmony.” CUNY Forum 9: 21-40.

P.O. Box 3893 [Received August 2001;
Eugene, OR 97403 accepted October 2001]
kent-kim_rasmussen @sil.org






Studies in African Linguistics
Volume 30, Number 1, Spring 2001

UNGENERALIZABLE MINIMALITY IN NDEBELE*

Laura J. Downing
ZAS

A body of work in Prosodic Morphology clearly establishes the importance of
prosodic constituents like the foot as templates conditioning morpheme size. A
striking finding of this research is that morphological footing is independent of
metrical footing in many languages, as the footing required for particular morpho-
logical processes is often not identical to that required for phonological processes
like stress assignment. However, recent OT research on Prosodic Morphology has
made the opposite claim. Within this theory, the Generalized Template Hypothesis
(GTH) proposes that no morpheme-particular templates defining minimal and
maximal size are necessary. Instead, templates are always derivable from general
principles of the grammar, like independently motivated metrical footing. This pa-
per presents evidence from Ndebele showing that the GTH is too strong. In
Ndebele, several different verb forms are subject to a minimality condition. In
some cases, the minimality condition can be derived through independent metrical
footing, as the GTH predicts. However, in several cases it cannot, showing that
morpheme-particular size constraints are still a necessary part of the grammar.

1. Introduction

The goal of this paper is to make both a descriptive and a theoretical contribution
to the understanding of the phonology-morphology interface in Ndebele, a Nguni
Bantu language spoken primarily in Zimbabwe. The descriptive goal is to examine
the role of minimality in motivating morpho-phonological alternations in five verb
forms of Ndebele: the imperative, future, reduplicative, participial and passive. I will
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show that more than one minimality condition is necessary to account for the
Ndebele facts. The theoretical goal is to examine how best to formalize these dis-
tinct minimality conditions in the Optimality Theoretic (OT) framework of current
phonological theory. Formalizing minimality is an issue because most recent work
on prosodic morphology within Optimality Theory (see, for example, McCarthy
[2000]; McCarthy & Prince [1994, 1995a,b, 1999]; Spaelti [1997]; Urbanczyk
[1995, 1996]; Walker [2000]) argues that there are no morpheme-particular tem-
plates, like distinct minimality constraints for different verb constructions. Instead, a
disyllabic (foot size) minimality constraint on a morpheme, for example, should
universally follow from defining that morpheme as a Stem. As McCarthy [2000]
argues, morphological Stems are universally parsed as PhWords. (This correlation
is called the Stem — PrWord Homology [McCarthy 2000]; note that PrWord and
PhWord are equivalent terms.) Further, PhWords necessarily contain a metrical
foot since they dominate a foot in the Prosodic Hierarchy [McCarthy & Prince
1986]. As a result, Stem morphemes are necessarily minimally bisyllabic since they
are parsed as PhWords, and PhWords must contain a minimally bisyllabic metrical
foot. There is no need for a templatic minimality constraint on morphemes, like
Stem=Foot (or RED=Foot, etc.).

In this paper, I will show that minimality in Ndebele cannot easily be accom-
modated in the proposal that all disyllabic minimality effects can be derived by the
Stem — PrWord Homology. Even though the five different verbs forms of
Ndebele all roughly take the verb stem as their base and are all subject to a disyl-
labic minimality condition, in only two cases, the imperative and future, can the
minimality condition be derived by the Stem — PrWord Homology. In the other
cases, it cannot, and the minimality condition must be formalized as a morpheme-
particular template. The argument is structured as follows. In section 2, I provide
some phonological and morphological background on Ndebele. In sections 3-6, I
discuss each of the verbal forms in turn, showing why each is subject to a distinct
minimality constraint. In section 7, I discuss the theoretical implications of the anal-
ysis.

2. Background

2.1 Phonological background. All of the Ndebele data is cited in the orthogra-
phy (except where clearly indicated otherwise). It is important to note that all con-
sonant sequences in Ndebele orthography are phonetically single sounds—e.g.,
‘kh’ = [k"]; ‘hl’ = [1]; “dl’ [B]; mb = ["b]; etc.—and syllable structure is strictly
(C)V. Also, in Ndebele orthography ‘y’ is the palatal glide; ‘j’ is a palatal affricate
and ‘c’, ‘q’, ‘x’ are the dental, retroflex, and lateral clicks, respectively. Note that
acute accents indicate high tone (unaccented vowels have a low tone) in the data
below, while a colon following a vowel indicates length. (As will be discussed in

more detail below, penultimate syllables are always lengthened.)

2.2. Bantu verb structure: morpho-syntactic and morpho-prosodic. As back-
ground to the analyses presented below, it is important to note that I am assuming,
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as shown in (la), that Bantu verb words consist of two distinct constituents: the in-
flectional prefixes (INFL) and the Stem (Inflected Stem). Work by Barrett-Keach
[1986], Hyman [1993], Hyman & Mtenje [1999], Mchombo [1993], Myers.
(1987, 1998] and Mutaka [1994], among others, shows there is both phonological
and morphological evidence for this structure in numerous Bantu languages. (This
is also the traditional view of Bantu verb structure presented in work like that of
Doke [1943, 1954] and Meeussen [1967].)

(1) a. The morpho-syntactic structure of verb words in Bantu
(adapted from Myers [1987]; Hyman & Mtenje [1999])

Verb word

INFT MacroSin
O/Fmpound IStem

REDMected) Stem

D(erivational) Stem  Inflectional Final Suffix (IFS)

Root (Derivational Suffixes)

b. The morpho-prosodic structure of verb words in Ndebele

PhWord

INFL PhMacroStem

(6] Compound IStem
RED PhStem

D(erivational) Stem  Inflectional Final Suffix (IFS)

Root (Derivational Suffixes)

The constituents of the verb word which are important for this paper are: the
verb word itself, the Macro-Stem, consisting of the Object Prefixes (OP) plus the
Inflected Stem [Kisseberth 1984; Odden 1996]; the reduplicant (REDStem); and
the I(nflected) Stem, consisting of the D(erivational) Stem (the Root, followed by
optional derivational suffixes) plus an obligatory Inflectional Final Suffix (IFS). I
argue below that these four morpho-syntactic constituents are parsed into the four
distinct morpho-prosodic constituents shown in (1b). This proposal assumes, fol-
lowing work like Inkelas [1989, 1993] and Selkirk [1986], that all phonological
rules apply within morpho-prosodic domains, rather than domains defined directly
on morpho-syntactic structure. As a result, every morphological constituent (M-
constituent) which serves as a domain for phonological or prosodic rules must
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have a corresponding morpho-prosodic constituent (Ph-constituent), and it is this
Ph-constituent which interacts with the phonology. Following work like that of
Czaykowska-Higgins [1996, 1998], Downing [1999b] and Inkelas [1989, 1993], I
assume that sublexical morphological constituents also have corresponding Ph-con-
stituents. In the default case, the Ph-constituent is coextensive with the correspond-
ing M-constituent. However, the two may be misaligned, for example, by con-
straints requiring the Ph-constituent to be of minimal size. I shall show that
PhWord, PhMacroStem, RED, and PhStem (bolded in (1b)) are all subject to dis-
tinct minimality constraints in Ndebele.

3. PhWord

3.1. Imperative. Work like that of Brandon [1975], Herman [1995], Mutaka
[1994] and Myers [1987, 1995] has established the importance of PhWord as a
phonological domain in many Bantu languages. The motivation for the PhWord as
a constituent in much of this work comes from examining the imperative form of
verb stems, since the imperative is the only context where verb stems may occur
unprefixed in most Bantu languages. As shown in (2a), Ndebele follows this gen-
eral pattern: the imperative form of most verbs consists of the bare verb stem. But
in (2b) we see that monosyllabic stems are augmented by epenthesizing a syllable
in the imperative. And in (2c) we see that vowel-initial stems are (optionally) aug-
mented by epenthesizing an onset in the imperative.

(2) Imperative verbs in Ndebele (Downing field notes; Rycroft [1983];

source of the H tone is underlined; ‘=" indicates the INFL=MacroStem juncture)
Infinitive Imperative
a. C-initial,

Multisyllabic ~ dki=do:nsa do:nsa ‘to pull’
lki=bhukitsha  bhuki:tsha ‘to swim’
uki=khi:pha khi:pha ‘to put out’
Uku=biithéle:la  buthelé:la ‘to heap up’

b. C-initial,

Monosyllabic  dki:=Iwa yir-lwa ‘to fight’
tku:=phd yi-phd ‘to give’
ukui=zwd yi-zwa ‘to hear’
uku:=fa yi-fa ‘to die’

c. V-initial
ukw=d:la (y-)d:la ‘to refuse’
ukw=¢la:pha (y-)eld:pha ‘to cure’
lkw=¢€thu:la (y-)ethu:la ‘to go down’
Ukw=abi:sa (y-)abiisa ‘to help divide’
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Optional epenthesis in the vowel-initial stems can be motivated by the Onset
Principle [Itd 1986; Downing 1999b]. The best motivation for syllable epenthesis
in the imperative form of monosyllabic stems is that, as argued by Myers [1987]
for Shona, another Bantu language, PhWords are cross-linguistically required to be
minimally bisyllabic. As work like McCarthy & Prince [1986, 1994, 1995b] and
Selkirk [1995] has argued, this follows from the prosodic hierarchy. PhWord
dominates Foot in the hierarchy, so by the Headedness Principle of the Strict
Layer Hypothesis [Selkirk 1984, 1995; Nespor & Vogel 1986], PhWord must
dominate a Foot. Since Feet are minimally bisyllabic, then PhWords must be, too.
As we can see in the data in (2), Ndebele words are, in fact, stressed on the penul-
timate syllable (this is indicated by lengthening the penult vowel), as is typical in
Southern Bantu languages [Doke 1954; Myers 1987]. It is plausible to propose
that in Ndebele, too, the minimality requirement on PhWords falls out from a re-
quirement that they dominate a bisyllabic foot.

The minimality and Onset conditions on PhWord can be formalized by the con-
straints listed in (3). These constraints and ranking optimize misaligning the
MWord (in this case the bare verb stem) with PhWord by epenthesis in order to
satisfy minimality and Onset. The analysis is exemplified in (4).] Note that in this
tableau, ‘[ indicates a PhWord edge,‘(* a foot parse. As shown in this tableau, it is
not optimal to misalign MWord and PhWord by epenthesis when MWord satisfies
prosodic well formedness (compare (4a) with (4b)). However, when MWord is
subminimal (as in (4d)) or lacks an onset (as in (4f)), it is optimal to misalign

(3) Constraints on minimality and onset conditions on PhWord

a. Headedness (adapted from Selkirk [1995], fig (4i1)):
A PhWord must dominate a metrical Foot.2

b. FtMin: Feet are minimally bisyllabic.
c. Onset: *AlignL(o, u;)
OUTRANK

d. PhWord=MWord: PhWord is coextensive with MWord
e. DEP-IO: Output segments must have input correspondents.

I complete the analysis, one must explain why [yi] is the epenthesized syllable, rather than
some other. It is actually not surprising that [yi] should be epenthesized since [i] is a common
epenthetic vowel, probably due to its inherent shortness and resulting inherent lack of sonority
[Steriade 1995; Pulleyblank 1998]. This generalization can be formalized, following Pulleyblank
(1998), by a harmonic ranking placing DEP[+hi,-back] below other featural faithfulness con-
straints. To account for why only a single trochaic foot is parsed at the right edge of the word in
Ndebele, I propose that AIIFtR (a constraint requiring all feet to be aligned at the right edge of
the word) outranks Parsec (a constraint requiring all syllables to be parsed into feet). Since none
of these constraints are ever violated, they will not be included in the tableaux.

2 By metrical foot, I mean a foot that has a head which is more prominent than the other elements
of the foot (through stress, length, pitch). See Crowhurst [1992] for detailed discussion of this
distinction between the morphological and metrical foot.
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)
Headedness| FtMin | Onset| PhWord= | DEP-IO
MWord
/donsa/
w= (a) [({domsa})]
(b) [YI{(domnsa})] *1 *x
flwa/
= (¢) [(YI:{lwa})] * ok
(d) [({Iwa})] *!
/ala/
= (e) [(Y{ala})] * *
(O [({aila})] *!

MWord and PhWord by epenthesizing enough material to satisfy prosodic well-
formedness constraints (as shown in (4c,e)).

To sum up this section, imperatives provide our first evidence that morpho-
prosodic constituents in Ndebele are subject to a bisyllabic minimality constraint.
Imperatives are PhWords. Since PhWord is the domain for stress assignment in
Ndebele, the minimality requirement on imperatives falls out from the requirement
that PhWord dominate a stress foot. For comparison with cases to be discussed
later, it is also important to note that epenthesis of phonologically unmarked mate-
rial before the morphological base is the strategy used to satisfy minimality in the
imperative.

3.2. Future. The imperatives illustrate one sort of mismatch between morphologi-
cal and morpho-prosodic constituency, namely, the PhWord in this case contains
material not found in the morphological word to satisfy minimality. In this section,
I argue for another sort of mismatch between PhWord and morphological word,
namely when a single morphological word is parsed into two PhWords. The evi-
dence for this comes from the Future construction in Ndebele, and we will see that
both PhWords that make up a Future morphological word are subject to mini-
mality.
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As shown in (5a), the future prefix in Ndebele is -za-. The data in (5b, ¢) show
that when monosyllabic verbs and V-initial stems occur in the future tense, they
are augmented by /ku/ (which alternates with [kw] before non-round vowels and
[k] before round vowels). However, /ku/ does not occur with these same verb
stems if they are preceded by an object prefix (OP), as shown in (5d).3

(5) Future verb forms in Ndebele (Downing field notes); future prefix is -za-
a. C-initial, Multisyllabic

si;-za=thi:ya ‘we will fish’
bad:-za=phendu:lwa ‘they are being turned around’
bd:-za=tshele:la ‘they will slip’
si;-za=khanzi:nga ‘we will fry’

b. C-initial, Monosyllabic

si-za=ku-lwa ‘we will fight’
bd:-za=ku:-zwa ‘they will hear’
ba:-za=ku:-pha ‘they will give’

c. V-initial
si-za=kw-ehli:sa ‘we will bring down’
ba:-za=kw-e:qa ‘they will jump’
ba:-za=kw-a:kha ‘they will build’
ngi-za=k-o:ndla ‘I will raise; rear’

ba:-za=kw-abela:na ‘they will divide for each other’

d. V-initial, Monosyllabic + OP

ba:-za=m-éqi:sa ‘they will make him/her jump’
si;-za=m-esabi:sa ‘we will frighten him/her’
si:-za=bd:-pha ‘we will give them’
t:-za=bé:-zwa ‘s/he will hear them’4

Since /ku-/ only surfaces with monosyllabic and vowel-initial MacroStems
(OP+Stem), its occurrence clearly has a prosodic motivation: it allows these
MacroStems to be minimally bisyllabic and begin with onsets.

In order to formalize the minimality constraint on the MacroStem, we must
first determine which morpho-prosodic constituent it is parsed into. Notice, first,
that the penult vowel of both the INFL and the MacroStem are lengthened. As

3 An identical alternation pattern in the future tense has been identified in Kirundi, a Bantu lan-
guage spoken mainly in Burundi. See Aronoff [1988], Downing [1998b], Goldsmith & Sabimana
[1986], and Myers [1998] for discussion.

4 The verb stem /-zwa/ ‘to hear’ has a “latent” initial ‘i’ which occasionally affects the vowel
quality of some preceding prefixes. In most respects, however, verbs like /-zwa/ pattern with
monosyllabic verbs, not vowel-initial ones.



40 Studies in African Linguistics 30(1), 2001

noted in discussing the imperatives, penult length is the correlate of stress assign-
ment to the word in Ndebele. Normally, we do not expect to find more than one
long vowel per word.> Since we find two long vowels, /ku-/ plausibly begins a dis-
tinct PhWord from the preceding Future INFL, so that words like those in (5)
have the following morpho-prosodic parse:

(6) a. [ba:za]pywglku:pha]phwag ‘they will give’
b. [bé:Za]pth[kwa:kha]pth ‘they will build’
c. [ba:zalpywaltshele:1a]phwg ‘they will slip’

Further evidence that the MacroStem following the Future INFL begins a new
PhWord comes from the tone patterns of these forms. In Ndebele, as in other
Nguni languages (see Cassimjee [1998]; Downing [1990, 1996]; Rycroft [1980,
1983] and references cited therein), high tones shift rightwards. The rightmost high
tone generally surfaces on the antepenult of the word, even if the syllable which
contributes the high tone is several syllables to the left of the antepenult and must
cross a MacroStem boundary to reach the antepenult. This is illustrated in (7)
where we see the H tone from the H-toned subject prefixes (underlined) spreads
across the stem boundary to the antepenult syllable. Note that ya- is the present
affirmative focus prefix and -ile is the past tense suffix; both are underlyingly low-
toned.

(7) a d-ya=védlo:za ‘s/he is crushing’
b. bd-yd=tshéle:la ‘they are slipping’
c. ba=lim-i:le ‘they farmed’

d. d-yd=biithéle:la ‘s/he is heaping up’
-e. bd-yd=phéfimu:la  ‘they are breathing’

These data show that the prefixal H tone crosses the morphological stem boun-
dary (=) to reach the antepenult when the stem has no H tone. However, as shown
in the data in (8), H tones do not shift long distance across word boundaries. In
these data (taken from Rycroft [1983]), notice that H tones of the first word do
not spread to the following word even when it is all low-toned. I conclude from
this that long distance tone spread is word-bound. In terms of the theory adopted
here, that means it takes PhWord as its domain. Notice that the H tone of the SP
bd- ‘they’ does not spread rightwards to the MacroStem in the Future forms. This

5 While /ku/ resembles the infinitive prefix (and historically, the Future in Ndebele, as in many
Bantu languages, may well be derived from the verb ‘to come’ (-za in Ndebele) plus an infinitive
complement [Nurse & Muzale 1999]), synchronically, the future tense forms cited in (5) are sin-
gle verb words. That /ku/ is distinct from the infinitive prefix can be seen from comparing the data
in (5) with true infinitival complements, where /iku-/ is obligatorily present no matter how long
the verb is and whether or not the verb has an OP: e.g., si:-za=za:ma dki=ba-lwi:sa ‘we will try
to fight them’. Notice the infinitival complement has an OP (ba- ‘them’) and the stem itself
(-lwisa ‘cause to fight’) is bisyllabic, yet /iku-/ obligatorily occurs on the infinitive.
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(8) aku:kho bantwa:na ‘there are no children’
akii:kho zikhwa:ma ‘there are no bags’
aki:kho ndlwanyamna  ‘there is no small house’
abatd:na be:thu ‘our boys’
izimnto za:khe ‘his/her things’

tone pattern is expected if the INFL and MacroStem are distinct PhWords; it is
totally unexpected otherwise.

The empty morph /ku/ surfaces, then, to satisfy minimality conditions on
PhWord.¢ To explain why there is a correlation between the form of the base stem
and the occurrence of this empty morph, I propose that the Future must be
constrained to affix only to a prosodically well-formed base, PhWord. This
requirement can be formalized with the constraint in (9a) which outranks the
general alignment constraint (9b) defining the optimal position of INFL as adjacent
to the MacroStem.

9) (a) AlignFut: Align(R, Future INFL; L, PhWord)
Align the right edge of the Future INFL with the left edge of a PhWord.

OUTRANKS
(b) AlignINFL: Align(R, INFL; L, MacroStem)
Align the right edge of INFL with the left edge of a MacroStem.

What remains to be explained is why /ku/ does not surface when not needed to
satisfy prosodic well-formedness. I propose this can be accounted for by ranking
constraint AlignINFL (9b) above MAX-IO and below the prosodic constraints:
Onset, Minimality>> AlignINFL>>MAX-IO. As shown in (10), this optimizes not
realizing /ku/ when the morphological MacroStem is prosodically well-formed. /ku/
optimally surfaces when the MacroStem is monosyllabic or V-initial. Even though
maintaining /ku/ in the output violates AlignINFL (9b), deleting it leads to
violations of the higher ranked prosodic well-formedness conditions (Onset,
Minimality) on PhWord. However, as shown in (10e), when the morphological
MacroStem satisfies the prosodic well-formedness constraints (Minimality and
Onset), it is optimal for /ku-/ not to surface.

6 What is less clear is /ku-/’s morpho-syntactic status, since it is an empty morph with no iden-
tifiable morpho-syntactic function. As its occurrence correlates with a particular tense/aspect
(Future), it is plausible to propose it is a daughter of INFL. However, since it cannot co-occur
with OPs and occurs in order to satisfy prosodic well-formedness constraints on the MacroStem,
it is just as plausibly a daughter of the MacroStem. To resolve this ambiguity, I propose that /ku/
is morpho-syntactically unaffiliated (and so unpositioned in the input). See Booij & Lieber
[1993] and Downing [1998b] for discussion and analysis of other cases of prosodically posi-
tioned morphemes, and reference to other work on this topic. And see Downing [2000b] for an
analysis of how /ku-/’s surface position and morpho-prosodic parse can be determined solely by
constraint interaction.
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10)7
a4 Align | Align | Onset | FtMin | DEP- | Align | MAX-
Fut | /kuv/ I0 [INFL| IO
/si-za=(ku)-lwa/
= (a) siiza=[ku:-{lwa *
(b) si:za=[{lwa *1 Hk
/ba-za=(ku)-eqa/
i (c) baiza=[kw-{e:qa *
(d) ba:za=[{e:qa * *x
/si-za=(ku)-thiya/
1= (e) siiza=[{thirya *ok
(f) si:za=[ku-{thi:yq *1

To sum up this section, I have shown that the Future takes a morpho-prosodic
constituent, PhWord, as its base for affixation, as well as a morphological base, the
MacroStem. This best explains why the base of the Future INFL is subject to
minimality: (morpho-)prosodic constituents are typically required to be prosodically
well-formed. As in the imperative, the minimality condition on the base (and on the
Future INFL) falls out from the requirement that a PhWord must be parsable into
a metrical foot.

4. PhMacroStem

A similar pattern of alternations to those found in the Future is found in the
Participial form of the verb (used, for example, in subordinate clauses introduced
by the complementizer im4 ‘if’). As I will show in this section, though, the
Participial takes a different morpho-syntactic Base from the Future and so requires
a different minimality constraint.

As shown in (11la), there is no independent tense/aspect marker in the
Participial form of the verb in Ndebele (or other Nguni languages; see Cassimjee
[1998] for discussion of the participial in closely-related IsiXhosa). However, some
of the subject prefixes (bé- ‘they’; é- ‘s/he’) are distinct from those used in other
affirmative tenses (bd- ‘they’; #- ‘s/he’). The data in (11b,c) show that when
monosyllabic and V-initial stems occur in the participial, they are augmented by /si/
(which alternates with [s] before vowels). However, /si/ does not occur with these
same verb stems if they are preceded by an object prefix (OP), as shown in (11d).
Since /si/ only surfaces with monosyllabic and V-initial MacroStems, its occurrence

7 In this tableau, ‘= indicates the right edge of INFL, ‘[ indicates PhWord edge, ‘{‘ indicates
the MacroStem edge. Even though the empty morphs are necessarily ordered in the input for
typographic reasons, the parentheses around them serve as a reminder that they are actually
ordered only in the output by alignment constraints.
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(11) Participial verb forms in Ndebele (Downing field notes)
(a) Multisyllabic, C-initial

€=qd:nsa ‘...s/heisclimbing...” é=qd:nsa-qd:nsa ‘reduplicated’
é=ngeni:sa ‘...s/he is putting in...’
bé=bo:na ‘...they see...’
bé=li:ma ‘...they are farming...’
(b) Monosyllabic
bé=si:-dla ‘...they are eating...’
ngi=si:-pha ‘...Jamgiving...’
ngi=si:-wa ‘...Jamfalling...’
(c) V-initial
bé=s-éhli:sa ‘...they are bringing someone down’
bé=s-éhli-y-éhli:sa reduplicated form of ‘they are bringing s.o. down’
é=s-d:kha ‘...s/he is building. ..’
u=s-o:ma ‘...you are thirsty...’
(d) Monosyllabic and V-initial + OP
e=b-dkhé:la ‘...s/he is building for them...’
ngi=ku:-pha ‘...Iam giving you...’

clearly has the same prosodic motivation as for the empty morph /ku-/ occurring in
the Future: it allows these MacroStems to be bisyllabic and begin with onsets.

In the preceding section it was argued that the MacroStem following the Future
INFL is a PhWord since stress is assigned to both the Future INFL and the Macro-
Stem, and tone from a prefix in INFL does not spread into the MacroStem. These
same tests show that /si/ does not begin a distinct PhWord from the preceding
Participial INFL. Notice in (11) that only a single vowel in the participial verb
word is lengthened: the penult vowel of the MacroStem. Further, the H tone of the
Subject Prefix spreads to the MacroStem. This is expected if the MacroStem and
INFL are part of the same PhWord, but unexpected if they are distinct PhWords.
Finally, notice the participial INFL consists of a single syllable, and so is too short
to constitute a distinct PhWord. I propose instead that /si/ is parsed into PhMacro-
Stem (the morpho-prosodic constituent based on the MacroStem). Since PhMacro-
Stem is a subconstituent of PhWord, as shown in (1b), it correctly is contained
within the same tone and stress assignment domain as the Participial INFL.

PhMacroStem must further be subject to a minimality constraint particular to
that constituent:

(12) PhMacro(Stem) = Foot: PhMacroStem is coextensive with a Foot.

PhMacroStem minimality (12) cannot fall out from Headedness (3a), since PhMa-
croStems, unlike PhWords, are not required to dominate a metrical foot. Further,
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PhMacroStem, unlike PhWord, is only required to satisfy minimality in certain
morphological contexts, like the Participial. Monosyllabic and V-initial MacroStems
occur unaugmented in other morphological contexts, like the infinitive (e.g.,
uku:=pha ‘to give’; ukw=d:kha ‘to build’; /uku-/ is the infinitive prefix) and the
-ya- tense in the data in (13), below. (Notice that the stress falls outside the Macro-
Stem in the monosyllabic examples, confirming PhMacroStem does not necessarily
dominate a metrical foot.)

(13) No augmentation of monosyllabic and V-initial stems in other contexts
(a) Monosyllabic

si-ya:=Iwa ‘we are fighting’
ku-ya:=tsha ‘it is burning’
bd-ya:=dla ‘they are eating’
si-ya:=pha ‘we are giving’

(b) V-initial
si-y=e:hla ‘we are going down’
si-y=a:kha ‘we are building’
bd-yd=m-Ehli;sa ‘they are making him/her go down’
si-y=o:tha ‘we are basking’

(c) Multisyllabic, C-initial
si-ya=khwé:la ‘we are climbing’
si-ya=ngeni:sa ‘we are putting in’
bd-yd=do:nsa ‘they are pulling’

Although the Participial takes a different morpho-prosodic constituent as its
Base than the Future—the PhMacroStem rather than the PhWord—the rest of the
analysis of this form is identical to that of the Future. An alignment constraint par-
ticular to the Participial (14a) outranks the usual alignment constraint (14b)
requiring INFL and the MacroStem to be adjacent:

(14) (a) AlignPart: Align(R, Participial INFL; L, PhStem)
Align the right edge of the Participial INFL with the left edge of a PhStem.

OUTRANKS

(b) AlignINFL: Align(R, INFL; L, MacroStem)
Align the right edge of INFL with the left edge of a MacroStem.

Ranking AlignINFL (14b) above MAX-IO and below the prosodic constraints
(Onset, Minimality>> AlignINFL>>MAX-IO) accounts for why /s(i)-/ only surfaces
when required to satisfy the prosodic constraints. As shown in (15), this optimizes
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15)8
- Align | Align | Onset | PhMacro,| DEP | Align | MAX-
Part | /si/ FtMin -I0 | INFL 10

/be=(si)-pha/

1= (a) be=[si-{pha *
(b) be=[{pha *| *ok

/be=(si)-akha/

i (c) be=[s{akha * *
(d) be=[{akha *! *ok

/be=(si)-bona/

1= (e) be=[{bona *ok
(f) be=[si-{bona *)

deleting the empty morphs when the morphological MacroStem is prosodically
well-formed.

As shown in (15a,c), the /si/ optimally surfaces when the MacroStem is mono-
syllabic or V-initial. Even though maintaining /si-/ in the output violates AlignINFL
(14b), deleting it leads to violations of the higher ranked prosodic well-formedness
conditions (Onset, Minimality) on PhMacroStem. However, as shown in (15e),
when the morphological MacroStem satisfies Onset and Minimality, it is optimal to
delete /s(i)-/ to satisfy AlignINFL (14b).

To sum up this section, I have shown that the Participial, like the Future, takes
the MacroStem as its morphological base for affixation. Like the Future, it also
takes a morpho-prosodic base. This best explains why the base of the Participial
INFL is subject to minimality: (morpho-)prosodic constituents are typically re-
quired to be prosodically well-formed. I have shown that the Future and Participial
do not take the same morpho-prosodic constituent as their base, however. The
Future takes the PhWord, while the Participial takes the PhMacroStem. As a
result, the Participial minimality requirement does not fall out from the general
principal of Headedness (3a) that accounts for minimality in PhWords.

S. RED

In Ndebele, as in many other Bantu languages (see Downing [2000a] and refer-
ences cited therein), verb stems can be reduplicated to indicate that the action of
the verb is done for a short period of time or in a careless fashion. As shown by
the data in (16a), RED is maximally bisyllabic: no matter how long the Base verb
stem is, RED never exceeds two syllables. The data in (16b) show that RED is also

8 In this tableau, ‘=" indicates the right edge of INFL, ‘[ indicates PhStem edge, ‘{* indicates
the MStem edge. Even though the empty morphs are necessarily ordered in the input for typo-
graphic reasons, the parentheses around them serve as a reminder that they are actually ordered
only in the output by alignment constraints.
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minimally bisyllabic. Monosyllabic stems are augmented by [yi], just as in the
imperatives. The only difference is that [yi] follows the RED segments correspond-
ing to the Base stem, while in the imperative [yi] preceded the segments corre-
sponding to the input stem.

(16) Ndebele reduplication (Downing field notes)
(RED is bolded; source of the H tone is underlined; ‘=" indicates the INFL =

MacroStem juncture)?
Infinitive Reduplicated Gloss
(a) Multisyllabic,

C-initial Uki=do:nsa Uki=donsa-do:nsa to pull
Ukii=hd:mba dki=hamba-hd:mba to go
ukii=hambi:sa uki=hambi-hambi:sa  to cause to go
uku=khanzinga ukiu=khanzi-khanzi:nga to fry
ukii=Ilimisa:na ukii=limi-limisa:na to help ea.

other farm
(b) Monosyllabic
uki:=lwa uki=Ilwayi:-lwa to fight
uku:=dla tikiu=dlayi:-dla to eat
uku:=zwa tki=zwayl:-zwa to hear
uki:=za ukii=zayi:-za to come
uki:=fa uki=fayi:-fa to die

Since REDs, like imperatives, are minimally bisyllabic and minimality is satisfied
in a similar way for REDs and imperatives, one might assume that REDs are also
PhWords. If this were so, then the minimality condition on REDs could also fall
out from the requirement that PhWords must dominate stress feet. However, there
are two important arguments why REDs are not PhWords. The first is that, if
RED were a separate PhWord, we would expect its penult vowel to be lengthened
under stress. However, as is clear from the data in (16), REDs are not assigned
stress. Only the penult vowel of the entire reduplicated form (INFL=RED+Base
stem) is lengthened, showing that both RED and the Base stem are contained
within a single PhWord to which stress is assigned. The second is that, as argued
above, if RED were a separate PhWord from the Stem, we would expect High
tones to be blocked from shifting into the Stem. Since H tones clearly shift to RED
and its Base from the preceding prefixes, as shown in (16), they must be within the
same PhWord as the prefixes and cannot be separate PhWords themselves.

Since RED is not a PhWord, then the minimality restriction on REDs cannot
follow from the same general constraints on metrical footing defining PhWord

9 See Hyman, Inkelas & Sibanda (1999) for discussion of reduplication in a different dialect of
Ndebele.
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minimality that apply in the imperative and Future. (It is clear that RED is also a
distinct morpho-prosodic constituent from the MacroStem, as it forms a subcon-
stituent of the MacroStem.) Instead, I propose that RED minimality is accounted
for by the constraints and ranking given in (17).10

(17) (a) RED=Ft
i. The RED string is coextensive with a foot.
i1. The RED string is associated with the weight-bearing elements of a foot.

(b) FtBin
i. FtMin: Feet are minimally bisyllabic (see (3b)).
ii. FtMax: Feet are maximally bisyllabic.

(c) SMAX-BR: Every segment of the Base (B) has a correspondent in the
RED (R).

(d) Ranking: RED=Ft, FtBin >> SMAX-BR, DEP-I10

Note that the Foot defining the RED size cannot be a metrical foot, unlike the
foot defining the minimal PhWord, since RED is not stressed. Instead, the feet in
(18) are purely prosodic, non-headed feet, parsing the RED string into a binary
constituent. The analysis is exemplified in (18).

(%) RED=Ft| FtMin, | Onset | SMAX- | DEP-
FtMax BR 10

/RED-hambisa/

= (a) (hambi)-hambi:isa *k
(b) (hambisa)-hambi:sa *! (Max)

/RED-lwa/

= (¢) (IwaYL)-lwa ok
(d) (Iwa)-lwa *! (Min)

10 See Downing [2000a] for detailed arguments in favor of this approach. Crowhurst[1992] and
Mutaka & Hyman[1990] present arguments for distinguishing morphological feet (like those
used to define RED size) from stress feet, showing minimality effects cannot always be derived
from independently motivated footing in other languages.

The analysis given here does not explain why the epenthetic /y/ that separates the RED and the
Base of V-initial stems is not copied, as predicted by work like that of McCarthy & Prince
[1993a]. Downing [1998b] accounts for this by proposing that the REd in these words corre-
sponds to the input base, not the output (by high ranking DEP-IR). This problem becomes moot
in Pulleyblank’s [to appear] approach which eliminates BR correspondence in favor of IR
correspondence.
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As shown in (18a), it is optimal to partially reduplicate longer Base stems in
order to satisfy FtMax. It is also optimal to augment monosyllabic Base stems by
epenthesis, as shown in (18c), to satisfy FtMin.

To sum up this section, while REDs, like PhWords and PhMacroStems, are
minimally bisyllabic, this condition cannot be accounted for by parsing REDs as
PhWords or PhMacroStems. The lack of stress on REDs and their ability to be a
target for prefixal H tones shows that they are not themselves PhWords, but rather
subconstituents of PhWord. RED is also clearly a subconstituent of PhMacroStem.
As a result, RED is subject to a distinct minimality condition from the other verb
constructions discussed so far.

6. PhStem

The final verb construction I will discuss is the Passive. As shown in (19a), the
passive suffix is -w-, occurring after the final consonant of the IStem. The data in
(19b,c) show that when monosyllabic (C-V) verbs and minimal vowel-initial (VC-V)
stems occur in the passive, they are augmented by an epenthetic [i] before the
passive glide /-w-/. Note in (19d), the epenthetic [i] does not occur with these same
stems if another derivational suffix precedes the passive /-w-/.

(19) Passive verbs in Ndebele (Downing field notes)
(source of the H tone is underlined; ‘=" indicates the INFL=MacroStem juncture)

Infinitive Passive Gloss of Infinitive
(a) Multisyllabic, C-initial stems
tku=hle:k-a uki=hle:k-w-a to laugh (at)
tku=linganiis-a  uUkil=lingani:s-w-a  to measure
ukii=cé:l-a tki=ce:l-w-a to request
(b) Monosyllabic
Uku:=ph-d4 Uku:=ph-i:w-a to give
uku:=dl-4 uku:=dl-i:w-a to eat
(¢) V-initial (VC-V)
Ukw=d:kh-a Ukw=dkh-i:w-a to build
Ukw=¢€:nz-a ukw=énz-1:w-a to do
Ukw=0-sa Udkw=0s-i:w-a to roast

(d) Derived stems

uku:=lw-a uku:=Iwi:s-a uku:=Iwi:s-w-a
‘to fight’ ‘to fight (tr.)’ ‘passive’
tkw=é:nz-a tkw=énzi:s-a ukw=€nzis-w-a

‘to do’ ‘to cause to do’  ‘passive’
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Since the epenthetic [i] only surfaces with underived monosyllabic and vowel
initial (VC-V) stems, its occurrence clearly has the by now familiar prosodic moti-
vation: it allows these IStems to be minimally bisyllabic. As argued in detail in
Downing [1998a, b; 1999b], VC-V stems pattern with C-V stems because the
initial vowel is extraprosodic. Excluding the initial vowel from the stem improves
the well-formedness of the stem by allowing it to begin with an onsetful syllable.
However, once the initial vowel is excluded from these stems, they are subminimal,
and so predictably pattern with CV stems in triggering [i] epenthesis.

In order to complete the analysis of [i] epenthesis in the passive, we must deter-
mine which morpho-prosodic constituent is evaluated for minimality in this mor-
phological construction. Using our usual tests of stress and tone placement, we can
see in (19) that the passive stem is not a separate PhWord. Notice that H tones
from the prefixes surface within the passive stem. This would not be expected if a
PhWord boundary separated the passive stem from the prefixes. The passive stem
is also distinct from PhMacroStem. As shown in (19) and by the additional data in
(20), not only INFL prefixes but also prefixes within the MacroStem like RED and
the empty morph /ku/ co-occur with the epenthetic [i], showing they do not count
to satisfy minimality.

(20) Only IStem material (following ‘[’) counts for passive stem minimality
in Ndebele

Passive infinitive Gloss
(a) uk=0[s-i:-w-a to be roasted  Udk=o0si-y-6[s-i:-w-a ‘reduplicated’

(b) dku=[ph-i:-w-a to be given uku=phiwd-[ph-i:-w-a ‘reduplicated’

(c) ki-ya=[dl-iw-a it is being eaten
(d) i-y=4[kh-itw-a it is being built
(e) ku:za=[dl-Lw-a it will be eaten * kiiza=[ku:-dl-w-a

(f) kiu:za=k-o[s-iiw-a it will be roasted

I propose that the relevant constituent for Ndebele passive minimality is the
passive PhStem, the morpho-prosodic constituent corresponding to the morpho-
logical I-Stem. The minimality condition on this constituent is formalized in (21):11

(21) PhStem = Foot: PhStem (passive) is coextensive with a Foot.

The analysis is exemplified in (22), where we see that ranking the minimality
constraints PhStem (21) and FtMin (3a) above DEP-IO optimizes epenthesizing [i]
when the passive stem would otherwise be subminimal, as in (22c, ). However,

11 See Downing [1999] and Herman [1996] for a similar analysis of related facts in SiSwati, a
closely related Nguni Bantu language.
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the same constraint ranking penalizes epenthesizing [i] when the input passive
stem is two syllables or longer.

(22)

PhStem, | DEP-IO
FtMin

hiku=hlek-w-a/

i (a) uku=[hlek-w-a
(b) uku=[hlek-iw-a *

/uku=ph-w-a/

¥ (c) uku=[ph-iw-a *
(d) uku=[ph-w-a *|

/uku=akh-w-a

= (¢) uku=al[kh-iw-a *
(f) uku=a[kh-w-a *1

7. Implications for the Generalized Template Hypothesis

In the analyses in the preceding sections, I have shown that five different verbal
constructions in Ndebele—the imperative, future, participial, reduplicative, and
passive—are subject to minimality. Even though the same minimal size (a bisyl-
labic Foot) is imposed on all these constructions, it is not possible to formalize this
shared minimality restriction as a single, general constraint. We instead need four
constraints, one for each morpho-prosodic constituent motivated by these verb
forms. As I have shown, the imperative and future provide evidence for PhWord
minimality. However, the minimality constraints active in the participial, redupli-
cative and passive forms are imposed on subconstituents of PhWord. The partici-
pial motivates a minimality condition on its prosodic base, the PhMacroStem. The
reduplicative morpheme (RED) is subject to a minimality condition on its own size
(but imposes no active minimality condition on its base). The Passive PhStem must
be distinct from the PhMacroStem, as MacroStem material is ignored in determin-
ing the satisfaction of Passive PhStem minimality.

The proposal that we need four distinct minimality constraints in Ndebele is at
odds with recent OT work on prosodic morphology [McCarthy 2000, McCarthy
& Prince 1994, 1995, 1999; Spaelti 1997; Urbanczyk 1995, 1996; and Walker
2000; among others] which argues that constraints on morpheme shape should fall
out from generalized “templates” rather than morpheme-particular size restrictors
like PhStem=Ft (20) or RED=Ft (8a). McCarthy [2000:169] summarizes the
Generalized Template Hypothesis (GTH) especially concisely:
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“According to the GTH, there are no prosodic templates or other morpheme-
specific structural constraints. Instead, the descriptive effects of prosodic tem-
plates are to be obtained from the following premises, each of which is indepen-
dently motivated:

“Stem — PrWord homology. The principal, and perhaps only, morphology-
prosody interface constraint is Align-Stem [with PhWord].

“Markedness constraints. Universal grammar supplies phonological marked-
ness constraints which are not sensitive to morphology.

“Correspondence theory [McCarthy & Prince 1993a, 1994a, 1995, 1999].
Correspondence theory extends the original OT conception of faithfulness into
a general way of relating representations. This allows certain seemingly templa-
tic effects to be obtained from general markedneess constraints [C] ranked so
as to allow emergence of the unmarked[:...] MAX-IO >> C >> MAX-BR.”

Morpheme-particular minimality conditions can be subsumed by the Stem —
PrWord Homology as follows.12 Any morpheme that is subject to a minimality
condition is to be considered a Stem morphologically. Since Stems are aligned
with PhWords by the Stem — PrWord Homology and PhWords minimally domi-
nate one bisyllabic metrical foot by the Strict Layering Hypothesis (see section 3,
above), defining a morpheme as a Stem indirectly enforces minimality by these
independently needed constraints. This is what makes this theory of minimality
general: only a small set of universal morpheme categories (Stem, Root, Affix) is
recognized by the theory. Stress is universally assumed to take the PhWord (which
in the default case must contain a stem) as its domain. As a result, universal
constraints on minimal foot size can be generalized to enforce minimal bisyllabicity
for any morphological constituent parsed as a PhWord.

As McCarthy & Prince [1994] make clear, defining minimality indirectly by
these general constraints has the important advantage of explaining other phono-
logical properties of morphemes besides the fixed size. For example, in Diyari, the
reduplicant is a bisyllabic prefix and the second syllable always ends in a vowel,
even if the corresponding base syllable is closed, as shown in (22).

(22) Diyari reduplication [McCarthy & Prince 1994: 250, fig. (29))

wila wila-wila ‘woman’
kdnku kanku-kdnku ‘boy’
kiilkuna kilku-kilkuna ‘to jump’
tilparku  tilpa-tilparku ‘bird sp.’
pdnkanti  panka-pdnkanti ‘catfish’

12 The interaction of markedness and faithfulness constraints are most important for enforcing a
maximality condition on morphemes. See Downing [2000a] for discussion. And see Urbanczyk
[1996] for discussion of how general constraints on Root and Affix size can account for other
size constraints on reduplicants.
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As McCarthy & Prince [1994] argue, labelling the reduplicant a Stem
(=PhWord=Foot) correctly predicts not only the bisyllabic minimal size condition
on the reduplicant, but also accounts for the fact that the reduplicant is stressed.
And it also accounts for why the reduplicant is vowel-final, even though syllables
(and feet) can end in consonants. Consonant-final syllables can only occur word-
medially in Diyari; all words must end with vowels. All of these properties—the
minimal size, stress assignment, ending with a vowel—fall out from defining the
reduplicants as stems, given the Stem — PrWord Homology. Accounting for the
bisyllabic minimality condition with a morpheme-specific constraint like RED=
Foot, in contrast, would make no predictions about stress and would wrongly
predict that the reduplicant foot, like other feet, can end with a consonant.

Similarly, in Ndebele, defining the imperative and the Future’s base as
PhWords accounts not only for their minimally bisyllabic size, but also accounts for
tone and stress assignment in these forms. Morpheme-particular minimality con-
straints, like “Imperative=Foot” or “Future subcategorizes for Foot,” would not.
However, the other Ndebele verb forms discussed here show it is too strong to
claim that all bisyllabic minimality effects fall out from the Stem — PrWord
Homology. RED, the PhMacroStem, and the Passive PhStem are all subject to a
disyllabic minimality condition, yet they fail the independent phonological tests for
PhWords. This shows that morpheme-particular size constraints are still a neces-
sary part of universal grammar. And, in fact, this should not be a surprising result.
An important contribution of the theory of Prosodic Morphology [McCarthy &
Prince 1986, and others] has been to establish that morphology as well as
phonology can provide evidence about the prosodic structure of a language. While
this work shows that prosodic morphology and phonology draw on the same
repertoire of foot types, numerous papers show that different principles can define
the morphological and phonological (or metrical) footing in the same language. For
example, McCarthy & Prince [1990] argue that while metrical feet in Classical
Arabic are moraic trochees assigned from the right edge of the word, the fixed
shape defining broken plurals and diminutives is an iambic foot whose segmentism
corresponds to a moraic trochee parsed at the left edge of the related base form.
Likewise Spring [1990] (see, too, McCarthy & Prince [1993a,b]; Crowhurst
[1992]) argues that in Axininca Campa minimal words are quantity-insensitive
bisyllabic feet: words consisting of a single bimoraic syllable are quite rare. How-
ever, metrical feet defining stress assignment are quantity sensitive iambs: stress
feet consisting of a single bimoraic syllable are quite common. (See Crowhurst
[1992] for detailed analysis of several examples like this.) And as Poser [1990]
shows, languages like Japanese require a bimoraic foot to define minimality
conditions on hypocoristic formation and other morphological processes even
though Japanese is not a stress language (and, Poser argues, the footing required
for these morphological processes is distinct from that proposed in metrical
accounts of Japanese pitch-accent). Ndebele confirms this distinction between
metrical footing and the footing required to define morphological processes like
minimality, since some verb constructions are subject to minimality even though
they are not parsed into metrical feet.
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8. Conclusion

In sum, all bisyllabic minimality conditions on verb constructions in Ndebele
cannot be accounted for by the Stem — PrWord Homology. It is most likely to be
valid, in fact, for languages where Stem and morphological word are generally
coextensive, and stems are not typically distinct phonological domains from words.
However, in Bantu languages like Ndebele, and in other agglutinative and poly-
synthetic languages (see, e.g., Czaykowska-Higgins [1996, 1998]), unaffixed stems
are not morphological words. Instead, stems are distinct morphological and phono-
logical domains from words. As a result, it is not surprising that the Stem (and
other major sublexical constituents) within Ndebele words turn out to be subject to
size constraints distinct from those applying to words.
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EVIDENCE FOR HEAD RAISING
IN KISWAHILI RELATIVE CLAUSES "

Deo Ngonyani
Michigan State University

The author presents evidence from Kiswahili supporting a head-raising analysis
recently proposed in Kayne (1994) and Bianchi (1999), in which the relative
clause is generated as a complement of the determiner. Three kinds of evidence are
presented: (1) selectional relations between demonstratives and some relative
clauses; (2) quantified noun phrase-pronoun binding, in which the bound pronoun
appears inside the head of the relative clause while its binder is located in the
relative clause; and (3) relativization of objects comprising part of idiomatic
expressions. The evidence supports both the head-raising hypothesis and the
determiner complementation hypothesis.

1. Introduction

Analyses of Bantu relative clauses within the Principles and Parameters framework
have assumed the existence of a null wh-operator binding the variable inside the
relative clause [Demuth & Harford 1999; Harford & Demuth 1999; Ngonyani
1999; Kinyalolo 1991; Barrett-Keach 1985]. In this structure, represented in (1),
the relative clause (the complementizer phrase or CP) appears adjoined to the right
of the head NP. The head of the relative clause is base-generated in a position
outside the relative clause. The wh-phrase moves from a position inside the relative
clause. This analysis is based on the assumption that the relative clause is a modifier
of the head. It is consistent with the standard adjunction analysis of relative clause
constructions [Chomsky 1977].

* I thank Alan Munn for very stimulating discussions and for suggesting this line of investi-
gation. Many thanks to Robert Botne and an anonymous reviewer for very insightful comments. I
also thank Candis Driver and Amanda Smith for proofreading the paper. I take sole responsibility
for its shortcomings.
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Recently, the adjunction analysis of relative clauses has been called into question
and an alternative has been advanced. Kayne [1994] proposes to analyze the
relative clause as complement of the determiner (D°). The head of the relative
clause occupies the specifier of the CP position. The head of the relative clause is
base-generated inside the relative clause. In some languages, the head raises to a
position outside the relative clause. This analysis is shown in (2). This head raising
analysis shows that the relative clause is a sister to D°, head of the Determiner
Phrase (DP) and, therefore, a complement.

)] DP
T
D° CP
T~
DP C
(Head) /\
C° IP

In this paper, I present evidence from Kiswabhili that favors the head-raising
analysis. Using examples similar to those of Bianchi [1999], I show that some
relative clauses exhibit selectional relations with demonstratives. More evidence
comes from binding and scope reconstruction and from idiom chunks. Before
examining the evidence, a brief overview of relative clause constructions in
Kiswahili is presented.
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2. Kiswahili Relative Clauses

Kiswahili has four relative clause constructions that are illustrated below (from
Ngonyani [1999]). All relative clause verbs contain a relative marker (REL) made
up of /-0-/ and an agreement marker attached before it.] The constructions are
exemplified below with the relative clauses in square brackets.

(3) a. vi-tabu [amba-yyo Juma a-li-nunu-a] ni  ghali C1
8-book amba-8.REL Juma 1-PST-buy-FV COP expensive
“The books Juma bought are expensive.’

b. vi-tabu [a-li-vyo-nunu-a Juma] ni  ghali C2i
8-book 3S-PST-8.REL-buy-FV Juma COP expensive
“The books Juma bought are expensive.’

c. vi-tabu [a-si-vyo-som-a Juma] ni-ta-vi-uz-a C2ii
8-book 3S-NEG-8.REL-read-FV Juma 1S-FUT-8-sell-FV
“The books that Juma does not read I will sell.’

d. vi-tabu [a-nunu-a-vyo Juma] ni ghali C3
8-book 3S-buy-FV-8REL Juma be expensive
‘The books Juma buys are expensive.’

The first construction (C1 in (3a)) has REL affixed to amba-, marking the left
edge of the relative clause. The second construction (C2i) has REL following the
tense marker.2 In the third construction (C2ii), REL appears after the negative
marker -si-, a negation marker different from that found in main clauses.3 Finally,
in the fourth construction (C3), non-tensed verbs may take REL as a suffix, as
shown in (3d).

1 Abbreviations:

APP applicative INF infinitive prefix PST past tense
CAUS  causative NEG  negative REL relative

CON connective P plural RFL reflexive
FUT future tense POSS possessive S singular

FV final vowel PR present tense SP subject prefix
HAB habitual PASS passive T tense marker

Numbers alone in the glosses identify noun classes, and follow the traditional numbering system
for Bantu languages. Numbers with S or P identify person.

2 The only relevant tenses are past —li-, present —na-, and future —ta-/-taka-. Other tense markers
do not co-occur with this construction.

3 Negation in the main clause is marked twice on the verb as the contrast between the affirmative
and negative sentences shows in the following.

i. Watoto walinunua vitabu ‘The children bought books.’

ii. Watoto hawakununua vitabu ‘The children did not buy books.’
The verb in sentence (ii) carries the negative prefix ha- followed by the subject marker and the
negative form of the past tense.
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There are four features of interest with respect to relative clauses. The first
feature is the existence of a gap in an argument position (an A-position), clearly
seen when the object is relativized, as shown in (4). The relative clause enclosed in
square brackets does not have an object in the canonical post-verbal position.

(4) tu-ta-nunu-a vi-tabu [amba-vyo bondia a-ta-andik-a ---]
we-FUT-buy-FV 8-book [amba-8.REL1.boxer 1-FUT-write-FV]
‘we will buy the books that the boxer will write’

The second feature, island effects, such as the Complex NP Constraint, can be
observed in (5). The object of -nunua ‘buy’ in (5b) is gari ‘car.” However, this
noun is a constituent of a complex NP, mgeni aliyeuza gari ‘the guest who sold
the car.” This NP is complex because it is made up of a head and a relative clause.
Relativization of constituents of such NPs is prohibited—the Complex NP
Constraint. Relativization of gari ‘the car’ has extracted the NP from inside the
complex NP, thereby violating the subjacency constraint. These effects were first
noted in Kiswahili by Barrett-Keach [1985]. The gap and subjacency effects
suggest the existence of wh-movement in Kiswahili relative clause constructions
(see also Ngonyani [1999]).

(5) a m-geni a-li-ye-uz-a gari
1-guest 1-PST-1.REL-sell-FV 5.car
‘the guest who sold a car’

b. *gari wa-li-lo-nunu-a m-geni a-li-ye-uz-a
5.car 3P-PST-5.REL-buy-FV 1-guest 1-PST-1REL-sell-FV
‘the car they bought the guest who sold’

The third feature is the complex morphological structure of REL as found in
many Bantu languages. For example, Kiswahili REL is made up of two parts: (i)
agreement that co-varies with the head of the relative clause; (ii) a constant, (for
example, in Kiswahili -o (dubbed as “-o of reference” Ashton [1947])). The
examples in (6) illustrate some of the Swahili RELs.

6) a. m-toto ni-li-ye-mw-ona —  niliyemwona
1-child 1S-PST-1.REL-1-see
‘the child whom I saw’

b. wa-toto ni-li-w+o0-wa-ona —  niliowaona
2-child 1S-PST- 2+REL-2-see
‘the children whom I saw’

c. m-ti ni-li-u+o-u-ona —  niliouona
3-tree 1S-PST-3+REL-3-see
‘the tree which I saw’
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d. mi-ti ni-li-i+o-i-ona —  niliyoiona
4-tree 1S-PST-4+REL-4-see
‘the trees which I saw’

e. ki-tabu ni-li-ki+o-ki-ona - nilichokiona
7-book 1S-PST-7+REL-7-see
‘the book which I saw’

Let us take (6b), for instance. The head of the relative clause is a Class 2 noun.
The relative marker combines Class 2 agreement -wa- and -o- to derive -o-. The
relative marker is made up of a single syllable. The two parts of REL always
coalesce into one syllable. Ngonyani [1999] analyzes the relative marker as the
head of the CP to which a verbal element incorporates. The verbal elements are:
(a) amba- which is diachronically derived from a verb kuamba ‘to say/speak’;
(b) tenses and negation (Inflection heads or INFL); and (c) the verb stem. I shall
come back to the status of REL as the head of the complementizer projection in
§6 below.

The fourth feature is verb movement, from verb to inflection to complemen-
tizer (V-to-I-to-C). Using VP ellipsis and VP adverbs, Ngonyani [1998, 1996]
suggests that, in Kiswahili tensed clauses, the verb moves from its base-generated
position inside the VP to incorporate into an Inflection head (INFL). Furthermore,
Demuth and Harford [1999] and Harford and Demuth [1999] suggest that what
appears to be subject-verb inversion in object relative clauses in some Bantu
languages, including Kiswabhili, is a result of the verb raising to C. Their evidence is
the prevalent correlation between the affixal REL and inversion as in Kiswabhili,
while languages with a disjunctive REL lack this phenomenon. Kiswahili has both,
as shown in (7).

(7) a vi-tabu a-li-vyo-nunu-a Juma ni  ghali
8-book 3S-PST-8.REL-buy-FV Juma COP expensive
“The books Juma bought are expensive.’

b. *vi-tabu Juma a-li-vyo-nunu-a ni  ghali
8-book Juma 3S-PST-8.REL-buy-FV COP expensive
“The books Juma bought are expensive.’

c. vi-tabu amba-vyo  Juma a-li-nunu-a ni  ghali
8-book amba-8.REL J. ~ 3S-PST-buy-FV COP expensive
‘The books Juma bought are expensive.’

Subject-verb inversion is obligatory for object relativization with affixal REL as
the ungrammatical sentence in (7b) shows. In addition to subject-verb inversion,
Kiswabhili has an alternate form using an independent form amba-REL (7¢). This is
comparable to what is found in other Bantu languages, such as Sesotho, in which
only the independent word REL is found and subject-verb inversion is not
permitted.
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Having sketched out a description of the relative clause construction, I shall
now present evidence, first, to show selectional relations between the determiner
and the relative clause, and subsequently, to demonstrate that reconstruction
effects and idiom chunks suggest that the head is generated inside the relative
clause.

3. Selectional Effects

In certain constructions we find relative clauses exhibiting features consistent with
selection by demonstratives. Consider the relationship between the demonstrative
and the relative clause in these common expressions. In (8a) and (8b), the relative
clauses are complements of the demonstratives kile and yule, respectively.4 The
use of the demonstrative with a clause that is not marked for relativization results
in ungrammatical constructions, as demonstrated by the examples in (9).

8) a. ki-le [wa-li-cho-ki-it-a u-chokozi]
7-that 3P-PST-7.REL-7-call-FV 14-provocation
‘that which they called provocation’

b. yu-le [a-na-ye-m-tak-a] h-a-j-i
1-that 3S-PR-1.REL-1-want-FV NEG-1-come-NEG
“That one whom she/he wants is not coming.’

9) a. *ki-le wa-li-ki-it-a u-chokozi
7-that 3P-PST-7-call-FV 14-provocation
‘what they called provocation.’

b. *yu-le [a-na-m-tak-a | h-a-j-i
1-that 3S-PR-1-want-FV NEG-1-come-NEG
‘the one she/he I wants is not coming.’

In the two examples in (9), the clause that appears after the demonstrative does
not have a relative marker. These ungrammatical sentences show that the relative
clause is selected by the demonstrative. That is, the relative clause is the com-
plement of the demonstrative. There is agreement between the head noun, the
determiner and the relative marker (REL). The determiner selects an NP or a rela-
tive clause. These facts suggest that the determiner is generated outside the relative

4 Kiswabhili has three demonstratives: (a) proximate, (b) medial, and (c) distal, illustrated below.
Notice the agreement between the noun and the demonstrative. All three demonstratives can occur
in the relative construction incoprorating the demonstrative.

Proximate Medial Distal
a. kitabu hiki ‘this book’ kitabu hicho ‘that book’ kitabu kile ‘that book’
b. mtu huyu ‘this person’ mtu huyo ‘that person’ mtu yule ‘that person’
c. miti hii ‘these trees’ miti hiyo ‘those trees’ miti ile ‘those trees’
d. mawe haya ‘these rocks’ mawe hayo ‘those rocks’ mawe yale ‘those rocks’
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clause. This is further supported by the interpretation of the distributivity of a
universal quantifier in its relation with determiners presented in the next section.

4. Binding and Scope Reconstruction

Further evidence in support of the head raising analysis is found in the interpre-
tation of pronouns bound by quantified noun phrases (QNP) found lower in the
relative clause, as the example in (10) shows.

(10) ki-tabu ch-ake; ch-a kwanza [amba-cho kila mw-andishij
7-book 7-3S.POSS 7-CON first ~ amba-7.REL every 1-writer

hu-ji-vun-i-a t ] hu-w-a ki-zuri sana]
HAB-RFL-be proud-APP-FV HAB-be-FV 7-good very
‘Her/his first book for which the writer is very proud is very good.’

The possessive pronoun chake ‘her/his’ is inside the head of the relative clause.
It is interpreted as a variable bound by QNP kila mwandishi ‘every writer’
located inside the relative clause. It is generally assumed that the scope of a quan-
tifier is determined by the c-command relation at the level of Logical Form (LLF),
the level of syntactic representation at which the logical meaning of the sentence is
represented. On the surface, the universal quantifier phrase does not seem to c-
command the pronoun. For the QNP to take scope over the pronoun, the head
must be reconstructed at LF to the position inside the relative clause where it is c-
commanded by the QNP.

The scope effects of quantifiers inside the head and in the relative clause pro-
vide further evidence that the head is raised. First, notice the interaction of the
universal quantifier in the subject and the definite/indefinite quantified phrase in the
object position. Kiswahili has a general tendency of marking the human object on
the verb. In some cases, though, plural indefinite objects may remain unmarked.
However, demonstratives can be used to test definite determiner effects resulting in
examples similar to Italian sentences provided by Bianchi [1999:46-47].

(11) a. kila daktari a-ta-wa-pim-a wa-gonjwa wa-wili.
each 1.doctor 1-FUT-2-examine-FV 2-patient  2-two
‘Each doctor will examine two patients.’

b. kila daktari a-ta-wa-pim-a wa-le wa-gonjwa wa-wili.
each l.doctor 1-FUT-2-examine-FV 2-that 2-patient 2-two
‘Each doctor will examine those two patients.’

The universal quantifier in subject position takes scope over the object, which is
presumably indefinite in (11a). The resulting interpretation allows for a reading in
which every doctor may examine two different patients—a distributive reading.
When a demonstrative is used with the object, as in (11b), the distributive reading
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is not available. That is, each doctor will examine the same two patients. I will
assume the Kiswabhili DP structure proposed by Carstens [1991], shown in (12), in
which the noun in (11a) occupies the D° position, having been raised from a
position lower than Number Phrase (NumP). According to Carstens, the noun in
Kiswahili is base generated in the NP, and raises to the Number Phrase and
ultimately to the Determiner Phrase. In (11b), however, D° is occupied by the
demonstrative wale ‘those’.

(12) DP
D'
T~
D° NumP
| /\
vitabu Num'
N
Num® NP
/\N
¢ '
T~
NO

Object relative clauses corresponding to (11) above provide a reversal of the
scope of the universal quantifier, as shown in the sentences in (13). In these exam-
ples, it appears that the readings are now reversed. In sentence (13a), the relati-
vized object is not introduced by a demonstrative. The reading available here does
not allow distributivity. There are only two patients, and every doctor will examine

(13) a. ni-li-wa-it-a wa-gonjwa wa-wili a-taka-o-wa-pim-a
1S-PST-2-call-FV 2-patient 2-two 3S-FUT-2.REL-2-examine-FV

kila daktari.
each doctor

‘I called two patients that every doctor will see.’

b. ni-li-wa-it-a wa-le wa-gonjwa wa-wili a-taka-o-wa-pim-a
1S-PST-2-call-FV 2-that 2-patient  2-two 3S-FUT-2.REL-2-examine-FV

kila daktari.
each doctor

‘I called those two patients that every doctor will see.’
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them. A distributive reading is available in (13b) where the relativized object is
introduced by the demonstrative. It is possible that each doctor will see two dif-
ferent patients. This follows automatically if we assume that the determiner is
generated outside the relative clause and is therefore not reconstructed to relative
clause. In both cases the raised head is indefinite.

5. Idiom Chunks

It is commonly assumed that the nominal part of an idiomatic expression is
generated as a complement of the verb of the idiom, and not independently
[Schachter 1973]. Therefore, it cannot be expected to be base-generated in the
head position. If we find the nominal part occupying the head position, we must
conclude that it has been moved from the idiom chunk inside the relative clause.
Two different examples of idioms yield the same results. The first example of an
idiom is kupaka matope (14), which literally means ‘to smear with mud’ but
whose idiomatic meaning is ‘to defame’. Without the verbal part of the expression,
the nominal cannot maintain the idiomatic sense, as (14b) shows. However, the
nominal can appear separate from the verb in relative clause constructions, as the
examples in (15) show.

(14) a. nungu wa-li-m-pak-a ma-tope sungura
2.porcupine 2-PST-1-smear-FV 6-mud 1.hare
‘Porcupine defamed Hare.’

b. *ma-tope ya-li-mu-um-iz-a sungura
6-mud 6-PST-1-hurt-CAUS-FV 1.hare
“The mud hurt Hare.’

(15) a. tu-li-sikit-ishw-a na ma-tope
1P-PST-be sad-CAUS-FV by 6-mud

[a-li-yo-pak-w-a sunguraj.
1-PST-6.REL-smear-PASS-FV 1.hare
‘We were saddened by the defaming of Hare.’

b. nungu a-li-m-pak-a ma-tope sungura
1.porcupine 1-PST-1-smear-FV 6-mud 1.hare

[amba-yo ya-li-sikit-ish-a. ]
amba-6.REL 6-PST-be sad-CAUS-FV
‘Porcupine defamed Hare, which was sad.’

The verb ‘smear’ appears in the relative clause, but its nominal is the head of
the relative clause, located outside the relative clause. Similar effects are derived
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with another idiom, kupiga maji, which means ‘to drink alcohol’. Kupiga ‘to hit’
is combined with maji ‘water’ to derive a non-compositional VP, as shown in (16).

(16) a. komba a-li-pig-a  ma-ji sana.
1.bushbaby 1-PST-hit-FV 6-water much3
‘Bushbaby drank much beer.’

b. *ma-ji ya-li-ku-w-a ma-kali.
6-water 6-PST-INF-be-FV 6-fierce
“The beer was strong.’

In (16a), normal usage of the idiom is exemplified. Without the verb, the object
maji ‘water’ does not acquire the idiomatic reading, as (16b) shows. This indicates
that the two words are generated as one item. In relative clause constructions,
however, it is possible to get the object outside of the idiom VP. Consider the
examples in (17).

(17) a. ma-ji amba-yo komba a-li-ya-pig-a  ya-li-ku-w-a
6-water amba-6.REL 1.bushbaby 1-PST-1-hit-FV 6-PST-INF-be-FV

ma-kali.
6-fierce

‘The beer that Bushbaby drank was very strong.’

b. ma-ji amba-yo komba  a-li-pig-a  ya-li-ku-w-a ma-kali.
6-water amba-6.REL 1.bushbaby 1-PST-hit-FV 6-PST-INF-be-FV 6-fierce
“The beer that the bushbaby drank was very strong.’

The idiom chunk maji ‘water’ is the head that appears outside of the relative
clause. Since it is base-generated inside the embedded clause, its surface location
must be due to movement from the subordinate clause. The two examples of
idioms show that, in isolation, the nominal cannot derive the idiomatic meaning.
However, in displaced contexts of relative clauses, the separation between the verb
and the nominal does not result in a loss of meaning. Assuming that the idiom is
generated as a unit, it must be concluded that heads of relative clauses are moved
from inside of the embedded clause to the head position.

As in the cases discovered by Schachter [1973], the raising point can be made
using idiomatic expressions with indefinite objects. Let us look at the ‘defame’
example. First, I shall establish that the object in this case is obligatorily indefinite,
which I will demonstrate through the use of a demonstrative. Consider the contrast
between the two sentences in (18). In the grammatical sentence (18a), the idiom
contains an indefinite nominal. When the object is definite as in (18b), we get an
ungrammatical sentence. Therefore, this direct object must be indefinite for the

SA bushbaby is a small, nocturnal primate of the genera Galago or Euoticus having large, round
eyes and prominent ears, famous for its love of palm or bamboo wine.
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idiom. In relative clause constructions, however, as shown in (19), the relativized
idiomatic object can be introduced by the demonstrative.

(18) a. nungu wa-li-m-pak-a ma-tope sungura.
2.porcupine 2-PST-1-smear-FV 6-mud  1.hare
‘Porcupine defamed Hare.’

b. *nungu wa-li-m-pak-a ya-le ma-tope sungura.
2.porcupine 2-PST-1-smear-FV 6-that 6-mud 1.hare
‘Porcupine defamed that Hare.’

(19) ya-le ma-tope wa-li-yo-m-pak-a sungura ya-li-tu-kasirish-a.
6-that 6-mud 6-PST-6.REL-1-smear-FV 1.hare = 6-PST-us-anger-FV
‘That defaming of Hare angered us.’

The relativized idiomatic object matope ‘mud’ is introduced by the demonstrative.
Since it was established that this object is base-generated as indefinite, its definite-
ness in this example must be due to an external determiner.

6. Analysis

The foregoing discussion has presented evidence for twin hypotheses of head-
raising, the head raising hypothesis and the determiner complement hypothesis.
This section presents an analysis of relative clauses that is consistent with the evi-
dence. It also outlines some relevant aspects of the verbal morphology in relative
clauses. The tree diagram in (20b) represents the head-raising analysis of the
Kiswabhili relative clause presented in (20a). The head of the relative clause is base-
generated as a complement of the verb in the embedded clause, raised to Spec,CP
and finally to D°.

(20) a. vi-tabu [amba-vyo Juma a- li-nunu-a | ni  ghali
8-book amba-8.REL 1.Juma 1-PST-buy-FV COP expensive
‘The books Juma bought are expensive.’

b. DP
T
D° CP
| T~

|
t L ¢

ambavyo Juma alinunua t;

vitabu; NP C
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This analysis has not addressed the question of the status of the relative marker
(REL) that appears as -vyo attached to amba- in this example. Following
Ngonyani [1999], I analyze the relative marker as the C. This analysis is based on
two considerations: (a) the distribution of REL, and (b) the internal structure of
REL which consists of an invariant -o- and an agreement marker before it (see
§2). The table in (21) summarizes the distribution of the relative marker. The rela-
tive marker appears on the right edge of (i) amba-, (ii) the tense/negation marker,
or (iii) the verb stem. These have one characteristic in common, namely, REL con-
sistently follows what is or was a verb. Synchronically, this is the verb stem.
Diachronically, tense markers are derived from verbs (e.g., -li- < -li ‘be’, -ta- <
-taka ‘want) while amba- is from the verb ‘to speak’.

(21) Distribution of REL in Kiswahili [Ngonyani 1999]
Examples cited

(C1) amba-REL N SP-T/NEG- STEM Ga) — (23a)
(C2) N SP-T/NEG- REL- STEM (3b,c) = (23b)
(C3) N SP-T/NEG- STEM-REL (3d) — (23¢)

The relative marker is the head of CP to which an agreement marker is
attached.® This head attracts the highest verbal element to incorporate at its left, as
shown in (22b,c). When such incorporation is prevented, amba- is inserted (22a).

(22) a. [cp [c amba-REL] [1p INFL-[vpV ]]] (@)

b. [cp [c INFL-REL] [p -t- [vpV ]]] ()
T ]

c. [erlc ¥-REL] ip [vet]l] (C3)
|

In (22b), REL attracts tense or negation, which are the highest verbal heads.
When there is no inflectional head, REL attracts the verb stem (22c¢). When, for
some reason, these are not available, REL acquires amba- (22a). These give us the
relative clause constructions in (23), which we saw in (3) in §2 and which are
repeated here for convenience.

Since subject marking and object marking do not interfere or alter this
distribution, Ngonyani [1999] concludes that they are not syntactic heads. This is
consistent with Chomsky’s [1995] proposal for IP structure that does not have
Agreement heads. An analysis of REL as a pronoun cannot provide an elegant
account for its distribution.

6 Other Bantuists have also suggested that the relative marker occupies C° [Demuth & Harford
1999; Kinyalolo 1991].
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(23) a. vi-tabu [amba-yyo Juma a-li-nunu-a] ni  ghali (Cyn
8-book amba-8.REL Juma 1-PST-buy-FV COP expensive
‘The books Juma bought are expensive.’

b. vi-tabu [a-li-yyo-nunu-a Juma] ni  ghali (C2)
8-book 3S-PST-8.REL-buy-FV Juma COP expensive
‘The books Juma bought are expensive.’

¢. vi-tabu [a-nunu-a-vyo Juma] ni  ghali (C3)
8-book 3S-buy-FV-8.REL Juma COP expensive
‘The books Juma buys are expensive.’

There is some evidence suggesting that this analysis may be extended to other
Bantu languages. From the author’s field notes on Kindendeule and Kingoni,
Bantu languages spoken in southern Tanzania, the test examples of idiom chunks
and QNP-pronoun binding can be replicated with the same results as in Kiswabhili.
In (24), we see that an idiomatic expression in Kindendeule can be relativized.

(24) a. akanahota ba-ki-lapil-a  mbamba
2.elders  2-PST-vow-FV 10.thunder/lightning
‘The elders cursed.’

b. mbamba [hya-ba-ki-lapil-a akanahota]
10.thunder 10.REL-2-RP-vow-FV 2.elders
‘the cursing that the elders did’

The nominal of the idiom, mbamba ‘thunder, lightning’, is the head of the
relative clause in (24b). If the nominal is generated together with the verb, its
position outside the relative clause must be the result of movement from within the
relative clause. This example is similar to the Kiswahili examples in (15) and (17)
above. Further research is needed to see whether these characteristics of relative
clause constructions are related to other typological features.

5. Conclusion

This paper set out to provide evidence in support of the head raising analysis of
relative clauses. This analysis subsumes two hypotheses: (a) the raising hypothesis
and (b) the determiner complementation hypothesis. Evidence for the former is
found in the interaction observed between the head nominal and constituents of
the relative clause. The reconstruction effects and relativization of idiom chunks are
explained by a raising analysis and not by an adjunction analysis. Evidence for the
complementation effects is derived from selectional relation between the deter-
miner and its complement, the relative clause. An adjunction analysis fails to
explain the selectional relations between the determiner and the adjunct relative
clause.
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The raising analysis has several other advantages over the adjunction analysis.
One advantage is that it provides a very simple account for the typology of relative
clauses, as Kayne [1994] and Bianchi [1999] note. Externally headed relative
clauses, such as those found in English and Kiswahili, involve head raising. How-
ever, internally headed relative clauses, such as those found in Quechua, Navajo,
Bambara, and Japanese, involve no head raising.

One crucial consequence of this analysis of relative clauses regards the status of
relative pronouns. If the analysis of the relative marker by Kinyalolo [1991],
Demuth and Harford [1999], and Ngonyani [1999] is correct, there is no relative
pronoun in Kiswahili. The relative marker is analyzed as occupying C°. In English,
however, there are relative pronous such as who and which and there is the
complementizer that. In the raising analysis, the relative pronoun cannot be a full
pronominal DP, as noted by Kayne [1994] and Bianchi [1999]. It must be an
indefinite determiner which does not raise with the head out of the relative clause.
It is possible that absence of relative pronouns in Kiswahili and other Bantu
languages is related to the type of indefinite determiners found in those languages.
Future research is necessary to evaluate this proposal.
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TONE SHIFT AND SPREAD IN TAITA I*
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Numerous Bantu languages have processes of rightward shift or spread of H
tone. Sometimes the process is quite simple: every H shifts once to the right (as
in Cijita) or spreads once to the right (as in Kikerewe). The tonal system of Taita
is more complex in that both shifting and spreading are found in the language.
Furthermore, the extent of tone shift or spread is not just one syllable; sometimes,
H tone can shift or spread by two syllables. An analysis of the tonal system of
the Dembwa dialect of Taita is given here. It is argued that the facts of the
language are best described in terms of two rules of rightward spreading and a
third rule of tone delinking. The argument for analyzing the tone system in terms
of three interacting rules rather than one unified rightward movement process
resides in the fact that the environments for the three processes only overlap
partially. On the theoretical front, these results support a general decomposition
of the process of tone shift into tone spread interacting with tonal delinking,
rather than including the operation of shift in the formal repertoire of primitive
phonological operations.

1. Introduction

The goal of this paper is to describe tone in the Dembwa dialect of the Bantu
language Taita (Dabida), which is spoken in south central Kenya. A future paper
will analyze the Mbololo dialect. The core problem of Taita tonology is summed up

* Data for this paper was collected in Nairobi during April-May 1997 from Godrick Mughosi,
whom I thank for providing these data, and was supported financially by NSF Grant SBR-
9421362. I also thank the Department of African Languages and Linguistics at the University of
Nairobi, especially Nyombe Bureng and Mohamed Abdulaziz, for making this research physically
possible. Earlier versions of this paper were presented at ACAL 30 at the University of Illinois,
and at Ohio State University and the University of Tromsg; I would like to thank those audiences
for their valuable comments. In this paper, <bh> represents [b] (except after [m]), <b’> represents
[6] (which does not occur after [m]), <d> represents [d] except after [n] where it represents [d],
<b> represents [] except after [m] where it represents [b], <g> represents [y] except after <n>
([n]) where it represents [g], <g’> represents [d], and <ng’> represents [n]. The phonemes <bh>,
<b’> and <g’> are marginal in this dialect of Taita. Vowels are predictably lengthened in the
penultimate syllable of the phrase; despite this predictability, length will be included in the
transcriptions because it is phonologically relevant.
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in (1). The nouns baandu and baaka appear to be tonally identical, judging from
their citation forms, but when an adjective follows either noun, tonal differences
emerge. After baandu the adjective balaacha has no H tone, but after baaka the
penultimate syllable of the same adjective takes a level H tone. A similar difference
is seen when these nouns appear after the (imperative) verb taala, which has no H
tone in its citation form. The verb has a final H and the following noun has an
initial falling tone when the noun is baandu, but, before baaka, the same verb lacks
any H and baaka itself has a level H tone. The explanation for these differences lies
in the fact that the nouns themselves have tonally different underlying representa-
tions, /ba-ndu/ versus /ba-kd/. The appearance of H tone after the verb taala is due
to the fact that there is an underlying H on the verb /tald/.

(1) baa-ndu ‘people’ baa-ka ‘women’
ba-ndu ba-laacha  ‘tall people’ ba-ka ba-ldacha ‘tall women’
taala ‘count!’
tala bda-ndu ‘count people!’ tala bad-ka ‘count women!’

The surface tonal opacity of these examples derives from two factors. First, H
tone shifts rightwards by one or two syllables, so the surface location of a H is in-
directly related to its underlying location. Second, final H is deleted, but such a
surface-absent H still affects how tones spread into a word from the left, and
underlying but surface-absent H also explains why some words which have no H
tones in citation forms induce H on following words. The primary challenge in
understanding Taita tonology is, then, that the recovery of underlying representa-
tions is not a simple matter of inspecting the surface form of simple words.

Taita tonology is reminiscent of Sukuma tonology [Richardson 1959, Gold-
smith 1985, Sietsema 1989, Yukawa 1989, Batibo 1991, Roberts 1992] of western
Tanzania, where H can shift rightward by two or more syllables, and deletes pre-
pausally. Many Bantu languages in the region extending from south central Kenya
to western Tanzania exhibit rightward spreading by one syllable (Kerewe [Odden
1998a] spoken in Lake Victoria) or more (Shambaa [Odden 1982], Mgonja Pare
[Odden 1985] both of northern Tanzania), as well as shifting by one syllable found
in Nyamwesi [Schadeberg & Maganga 1992] of western Tanzania, Kikuyu
[Clements & Ford 1979] of south central Kenya, Ruri [Massamba 1982] and Jita
[Downing 1990] of Lake Victoria, and especially Chaga [Nurse & Phillipson 1977,
McHugh 1990] of north central Tanzania, which is most closely related to Taita
among those languages with documentation of the tonal system. Both shifting and
spreading are found in Holoholo [Coupez 1955] of western Tanzania and eastern
Congo. While rightward spread and shift of H are phonetically natural processes in
human languages, tone shift and spreading, and especially processes of shift and
spread by only one or two syllables, enjoy a frequency of occurrence in the Bantu
languages of this area well in excess of that found in other areas of Bantu or
outside of Bantu. It is interesting that Sukuma happens to be the Bantu language
which is typologically most like Taita, since Sukuma is not particularly closely
related to Taita within Bantu (being members of the West Tanzania and Taita-
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Chaga subgroups, respectively) and spoken at nearly the opposite end of this geo-
graphical continuum which favors tone shift.

The treatment of shift versus spread in Bantu has not been consistent in the
tonal literature, nor is there uniformity in the analysis of shifting and spreading by
two syllables. As far as the distinction between shift versus spread is concerned,
one strategy is to treat these as separate oFerations, where shifting moves a tone
from one syllable to another in one step.! On the other hand, shifting could be
decomposed into multiple steps of spreading and delinking. Batibo [1991] presents
Sukuma tone shift as a direct shift operation, whereby /kubdnela/ ‘to see for’
maps to kuboneld and /kubdna mahalage/ ‘to see some beans’ maps to kubona
mahdlage in one step. Schadeberg [1991] treats Nyamwesi tone shift as involving
direct movement of tone from one vowel to another, and Sietsema [1989]
provides a one-step treatment of rightward shift in Ciruri. In the analysis of Kang
[1997], the mapping from /kubéna mahalage/ maps to kubona mahdlage in one
step, but this is due to the author’s particular theoretical approach, Optimality
Theory, in which the entire mapping from underlying to surface forms take place
in one step. In contrast, Downing [1990] treats Jita tone shift as the effect of a rule
of Rightward Spread followed by Leftward Delinking of a multiply linked tone.
Authors may offer both types of analysis—for example, Kenstowicz & Kisseberth
[1988] posit an unbounded rule of direct tone shifting, but also note that the
process might be decomposed into spreading followed by delinking. Sietsema
[1989] presents a one-step account of tone shift (by one syllable) in Ciruri, but a
two-step spread and delink account for Sukuma. Downing [1990] posits a two-
step treatment of righward shift by one syllable, but a single rule Reassociation to
Accent which shifts H directly to the final syllable when two object prefixes are
present.

There is even less uniformity of precedent in the treatment of shift or spread by
two syllables in Bantu, largely because such processes are quite uncommon. The
reason why the treatment of such a process might be of theoretical importance is
that two-syllable shift is generally held to violate theoretical strictures such as
locality conditions on rules. A rule such as (2), which could be employed in
describing Sukuma, would require the explicit inclusion of an intermediate vowel
which is skipped over.

1 A further analytic variable which has come into play in the analysis of tone spread and shift is
“accent”, construed either as some variety of metrical structure or as an autosegmental diacritic
marker which controls initial associations. The latter concept of “accent” enjoyed popularity in
the initial development of autosegmental phonology beginning with Goldsmith [1976]. Beginning
with Pulleyblank [1983], “accent” was later theoretically reinterpreted as being a strong position
in a metrical grid. Accordingly, some analyses of H shift involve H tones being directly attracted
to accented positions (Nguni, in the analysis of Peterson [1989]), and others involve spreading H
up to an accented position (Sukuma, in the analysis of Sietsema [1989], Kang [1997]). Idsardi &
Purnell [1995] take this progression to its logical end, claiming that Sukuma “tone” is purely
metrical structure, not tone.
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As observed by Kang [1997: 55], “It is a sacred tenet of current phonological
theories that phonological processes observe a strict locality condition.” This con-
sideration has inspired a considerable number of responses. Goldsmith [1985]
solves the problem in an autosegmental accent account by “precompiling” part of
tone shift by selecting an underlying tone melody LH (not just H) which associates
to accented syllables, combined with a rule which directly shifts H once to the
right. In other words, apparent shift by two syllables is decomposed into a special
feature of underlying forms plus one tone shift rule. Roberts [1992] posits three
separate tone spreading rules, each spreading tone once to the right. Sietsema
[1989], in contrast, posits metrical structure which, given certain assumptions
allows spreading by two or three syllables, without violating any locality condi-
tions.

This paper will present data from Taita which may be useful in resolving some
of these controversies. One of the reasons why previous treatments of spread
versus shift and especially double shift have been inconclusive is that the languages
studied do not provide evidence to choose between competing analyses, so adju-
dication of analytical disputes is left to theoretical assumptions which themselves
are in dispute. It will be argued here that the best analysis of Taita tone is one
which admits two separate rules spreading tone by one syllable to the right, and a
separate delinking rule. The crux of the argument for treating Taita tonology with
these separate rules, rather than one rule, is simply that the rules do not have the
exact same conditions (in contrast to, for example, Jita, where the forms which
undergo Downing’s rule Rightward Spread are exactly the forms that undergo
Leftward Delinking, and therefore no fact of Jita compels a two-step treatment of
shift rather than a one-step treatment), and especially that it is possible to find a
context where one can observe the effect of tone spreading, free of the effects of
tone delinking, which argues for the independence of these two processes.

2. Verbal Tone

We begin by looking at alternations in the verb, which reveal most of the essentials
of the Dembwa tone system. As in most Bantu languages, Dembwa verb stems fall
into two classes, one having no H tone, the other having an underlying H tone on
the first syllable of the stem. The actual surface realization of the underlying H
varies as a function of the number of syllables in the stem. The realization of a H
verb, as a function of the number of syllables in the stem, is summarized in (3),
with two tones for the penult because that vowel is long and has two tone bearing
units.



Tone shift and spread in Taita I 79

(3) 1syllable: L
2 syllables: -HH -H
3 syllables: H -HL -L
4 syllables: L -H -LL -L

5 syllables: L-H-L -LL -L

If the stem contains only a single syllable, as in (4), the underlying H simply
does not surface (in citation forms). The underlying H in monosyllabic H roots can
be recovered by adding a suffix, thereby making the stem longer than mono-
syllabic. The examples in (4a) represent stems lacking H tone, those in (4b) H
toned stems.

@) a. kuu-gw-a ‘tofall’ (cf. ku-gw-ii-a ‘to fall for’)
kuu-sh-a  ‘to grind’  (cf. ku-sh-aan-a  ‘to grind each other’)
b. kuu-f-a ‘to die’ (cf. ku-f-ii-4 ‘to die on’)
kuu-j-a ‘to eat’ (cf. ku-j-ddn-4 ‘to eat each other’)

The roots in the second group would be expected to have a surface final H
since they have an underlying H. The surface lack of H in the bare form of those
verbs is due to a general rule (5) which deletes final single H tones. This rule
explains why phrase-final H is phonetically lacking in the language except when
the penult is also H toned (a phrase boundary is notated here as ##). This deletion
of final H tones is ubiquitous, and will be abundantly documented in the discussion
of nouns in section 4.

(5) Final H Deletion
H—-> O

V ##

Disyllabic H toned verbs have the surface tone pattern HH-H, as shown in (6).
This is the result of a rightward spreading rule (7), which turns underlying final H-
L into HH-H.

(6) ku-béon-&  ‘to see’ ku-tdaal-4  ‘to count’
ku-l44l-a4 ‘to sleep’ ku-liiim-4  ‘to bite’
ku-66m-a ‘to be dry’ ku-déék-4 ‘to cook’

(7) Spreading
H

vV VvV
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Questions may arise as to the formal analysis of the tone system but will not be
considered in depth because the facts of the language and. especially, the theoreti-
cal tools at our disposal often fail to converge at a unique formal account. While
focusing on the fine-grained details of a formal account will be eschewed, certain
quasi-theoretical questions naturally arise and will be mentioned as appropriate.
One such question regards the exact mode of tone spreading. The underlying form
of [ku-boon-4] is /ku-bén-a/. The shortness of the penult is motivated by two
facts; first, vowel length appears predictably—and only—on the phrasal penult,
and second, the length of the vowel [00] alternates depending on position, hence
kubdn-dan-a ‘to see each other’, ku-bon-d4 bdandu ‘to see people’. The under-
lying tone of the final inflectional suffix is demonstrated by the fact that it bears H
only in a highly restricted set of contexts—cf. kubon-dan-a and ku-liima-a ‘to
culti-vate’, the latter being a verb stem which has no H tones. In the surface form
kuboond, we end up with three H toned moras on the surface, starting with one.
How can this be explained?

One explanation is that the penultimate vowel has already become long by the
time Spreading applies. In that case, Spreading may be stated as operating from
syllable to syllable, resulting in spread of H to as many moras as are required to
get continuous association between the source and target syllables. Thus, (7)
iterates throughout the syllable which initially contains the H, until the next syllable
is reached. Another way to get the requisite output is to order Spreading before
lengthening of the phrase-penult vowel. Thus, the output of Spreading would be
kubond. When an additional mora is added to the penult (assuming that the added
mora is at the right edge of the syllable), that mora bears H tone, since otherwise a
universally disallowed “gapped” configuration would result, that is, a H linked to a
discontinuous sequence of TBU’s. There being no compelling theoretical or factual
basis for preferring one of these accounts over the other, we leave the matter
open.

(8) H (spreading) H  (penult lengthening) H (tone-gap filling) H

- N N 2 N

ku-bon-a ku-bon-a ku-boon-a ku-boona

If the verb stem is trisyllabic, as in (9), the stem initial H spreads to the follow-
ing syllable, where it appears as a falling tone.

(9) ku-ddfiiun-a ‘to chew’ ku-tésii-a  ‘to help’
ku-bén-dan-a ‘to see each other’ ku-sikiir-a ‘to hear’

This surface pattern is the result of the same rightward spreading found in di-
syllabic stems. The data reveal that the spreading is bounded—H does not spread
to the end of the word—and, furthermore, when H spreads to a penult, it is
realized as a falling tone. The penult falling tone can be explained in various ways.
As discussed in Kisseberth & Odden [to appear], many Bantu languages exhibit
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tonal phenomena within the last two syllables of the phrase pertaining to lowering
of pitch, such as the fact that prepausal tones may be automatically realized as
falling tones (e.g. Kimatuumbi [Odden 1996]), that final Hs shift to the left (e.g.,
Runyankore [Poletto 1998]), and especially that penultimate syllables tend to be
phonetically falling-toned rather than level in languages which do not otherwise
have falling tones (e.g., Yao [Odden 1998b], Runyankore). Numerous formal
explanations for this pattern in the synchronic phonology can be proposed, and the
one which will be adopted here is that a L tone—a so-called boundary tone—is
introduced in phrase-final position and associates with the last two syllables. The
extragrammatical origin of the phenomena seems to be the well-known lowering
of pitch at the end of the utterance found in numerous languages.

Dembwa is like Yao and Runyankore, where, as a first approximation, one
might simply say “penult H tones are phonetically pronounced with falling pitch
before final L tones”. But like the situation in Yao and Runyankore, this statement
is not surface true, and in Dembwa we find forms such as nadddja ‘I just ate’,
with a level penult H before a final surface L. Thus, the realization of penult H as a
fall is not due to simple phonetic interpretation. It is, however, entirely explicable:
in nadddja, the final syllable also has an underlying H, as will be discussed later.

Whether or not this falling tone should be formally represented as (10a) or
(10b) is largely a theoretical matter, hinging on the status of surface underspecifi-
cation. It is controversial whether non-H TBU’s in Bantu languages are phono-
logically specified as L or simply lack tone where their lower pitch is assigned by a
rule of phonetic implementation. The only context in Dembwa where L tone
would have phonological utility is precisely in the penult, as a means of identifying
a falling tone as distinct from a level H. It will be shown that this distinction is
important in the phonology, because the fall/level H distinction allows us to
understand the conditions for tone spread versus shift. The representation (10b)
will therefore be assumed for the penult fall; a boundary L spreads from a pre-
pausal syllable (the boundary L tone only associates to an unoccupied syllable),
overriding the linkage of the H to the second mora of the syllable. Representation
(10b) provides a “positive” means of referring to falling tones, whereas (10a)
allows falling tone to be referred to only by dint of referring to lack of association,
and a desideratum in phonological theory has been to eliminate explicit references
to the lack of entities.

(10) 2. © b. o
/\ /\
vV Vv vV Vv
| |
H H L

Assuming that Spreading extends the lexical H to the penult, the phrasal L is
assigned to the unoccupied final syllable. No more than one tone can appear on a
single mora in the language, hence contour tones only appear on the penult, which
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is the only bimoraic syllable. In kuboénd, the final syllable has a H, which prevents
the phrasal L from associating; thus, we do not get *[kub6éna]. In kubondana, the
final syllable can receive the phrasal L since it has no other tone. That L then
spreads leftward to the penult and any association between the penult H and the

second mora of the long vowel is eliminated. A derivation is given in (11).

(11) H (spreadingg H  (L-assignment) H L (penultfal) H L

A ) R Y4

ku-bon-aan-a  ku-bon-aan-a ku-bon-aan-a ku-bon-aan-a

Spreading of the final L to the penult is the result of the following rule.

(12) Penult Fall

AN
V V V#
N
H L

When the stem has four syllables or more, a rather different realization of the H
is found. In that case, the H shifts to the following syllable, shown in (13).

(13) ku-dek-i-aan-a ‘to cook for each other’
ku-duk-i-aan-a ‘to carry for each other’
ku-sikir-aan-a ‘to hear each other’
ku-chemiish-ii-a ‘to boil for’
ku-chemiish-i-aan-a ‘to boil for each other’

The pattern for stems having four or more syllables might seem to be markedly
different from that of shorter stems, where the H remains on its original syllable,
but here the stem initial syllable has no surface H. The pattern of longer stems in-
volves just one further complication compared to the previously motivated pattern
of spreading seen in shorter verbs, namely delinking of the H from its original posi-
tion. The difference between the shifting pattern of longer verbs and the spreading
pattern of shorter verbs can be understood in terms of the contexts where strings
of adjacent H tones occur on the surface in the language. Strings of Hs, analyzed
as a single H autosegment associated to multiple vowels, have a restricted distribu-
tion in the language, and are only found in three positions. The first context,
spelled out in (14a), arises especially at the phrasal level in examples like tala
sdb’duni ‘count soap!’, where a sequence of H tones is preceded by a down-
stepped H. It will be assumed here that surface downsteps are due to a process of
phonetic implementation, whereby the second of two adjacent H tone auto-
segments is produced with lower pitch (see [Odden 1982]). Thus, in representation
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(14a), the second H tone is pronounced at a lower pitch and is conventionally
transcribed with a raised exclamation marker to notate that pitch lowering. The
second context where multiply-linked H is found is when the Hs are on the last
two syllables of the utterance, as we have seen in disyllabic H verbs such as
kutddld. The third is when the H is on both the antepenult and the penult syllables,
and on the penult specifically as a falling tone, as in kuddfiiuna.

(14) 2. H H b. H ¢ H L
/\ N>~ RN
vV Vv VV Vi V VV V#

V V

(e} (o)

These are the only contexts where double-H sequences are found. Otherwise,
whenever a string of Hs would be created by spreading over a number of sylla-
bles, the H delinks on the left, resulting in a surface pattern of tone shifting rather
than tone spreading. This does not mean that a rule with such a condition is part of
a formal grammar—this is a strictly descriptive statement. Deeper investigation of
the proper mechanism for stating the conditions on Delinking would take us too
far afield and would ultimately prove inconclusive.

(15) Delinking
H

AN

V V (except in contexts (14a-c))

Given Spreading, the first two syllables of a four syllable H verb such as found
in (13) should be H toned. But in that context, the second H is not part of a falling
tone on the penult (case (14c¢)) and the left branch of the H is not part of a falling
tone (case (14b)), so nothing blocks delinking of the left branch of the lexical H.
Thus, the apparent shift of H to the right can be decomposed into independent
processes of rightward spreading and delinking with partially overlapping environ-
ments.

(16) H (spreading) H (delinking) H
- N -
kudekiana kudekiaana kudekiaana

These tonal processes operate throughout the language, and we now illustrate
them further with one inflected tense. This will not only provide further examples
of spreading and shifting of H tone, but will also show that there is a second
spreading process which spreads H by an additional syllable, across the stem-prefix
juncture and other contexts. The subject prefix na- in the immediate past tense is
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underlyingly H toned, and when the verb stem (-gw-a “fall”, -sh-a “grind”) lacks
underlying H and is monosyllabic, the prefixal H spreads to the right where it is
realized on the tense prefix -da- as a falling tone.

(17) nd-dda-gwa ‘I just fell’ nd-dda-sha ‘I just ground’

The derivation of these forms is the same as that given for trisyllabic H toned
stems in the infinitive such as ku-ddfiiuna. The H of the subject prefix spreads to
the right and a boundary L is assigned to the final vowel. The boundary L spreads
to the penult by virtue of the rule in (12) so that syllable has a falling tone. Since
the antepenult H is immediately before a falling tone, the antepenult linkage of the
H is retained and, consequently, the surface result is spreading and not shifting of
the prefix H.

(18) H  (spreading, L-assignment) H L (penultfall) H L
> N /= N/
na-daa-gwa na-daa-gwa na-daa-gwa

In contrast, when the verb has a monosyllabic H toned stem (-j-a ‘eat’, -nyw-a
‘drink’), the prefixal H appears as a level H on the penult, as in (19). This too is the
result of spreading the prefixal H to the penult. However, in this case, the H is not
realized as a falling tone, since it is followed by the underlying root H. Because of
the underlying final H, the boundary L cannot be associated (we therefore cannot
tell if it is inserted and remains unassociated or is not inserted at all), so there is no
falling tone—this despite the fact that the stem H which prevents linking the boun-
dary L is eventually deleted by Final H Deletion (5). The consequence of the
penult level H is that the leftmost branch of the H is not in one of the “protected”
contexts of (14), so the H delinks from the subject prefix in the antepenult, as
shown in (20).

(19) na-ddd-ja ‘I just ate’ na-ddd-nywa ‘I just drank’

200 H H(L) (spreading) H H(IL) (finalH H (L) (delinkingg H (L)

deletion)
- N TN -

na-daa-ja na-daa-ja na-daa-ja na-daa-ja

With polysyllabic H verbs, as in (21), the H spreads to the prefix -da-, and no
further, since the following root initial syllable has a H tone. The prefixal H is
separated from the H of the root by a downstep, since in Dembwa, when one H
spreads to meet another, the two Hs are always separated by a downstep.
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(21) na-dd-'ldala ‘I justslept’ na-dd-‘tddld ‘I just counted’
na-dd-‘butind ‘I just saw’ na-dd-'b’6ord ‘I just sang’
na-dd-'déégd ‘I just trapped’ na-dd-'liimd ‘I just bit’

Here, both Hs spread one syllable to the right. The second H simply spreads
without delinking, since the linkage that might be affected by (15) is the one to the
long penultimate syllable; additionally, the left branch of the second H is preceded
by a H, which is another context where delinking does not apply. In the case of the
first H, that H spreads from the subject prefix, then delinks, because the syllable
that it is delinked from is not immune to delinking, per (14).

22) H H  (spreadingg H H  (delinking) HH

e NN 2 TN

na-da-laala na-da-laala na-da-laala

Spreading of H two syllables to the right, not just one as in all previous exam-
ples, can be seen in (23) in data involving a disyllabic stem. Here we can see that
the H of the prefix /néd/ spreads from the subject prefix to both the prefix -da- and
the root initial syllable, which is the penult. The verb stem itself has no underlying
H.

(23) na-d4-liima ‘I just cultivated’
na-da-liipa ‘I just paid’
na-dd-séeka ‘I just laughed’
na-dd-chiimba ‘I just dug’
na-dd-riua ‘I just dug up’

Spreading of H from /néd/ to da is expected given Spreading (7). Unlike
previous examples, H spreads two syllables to the right, targeting the root initial
syllable as well. Spreading by two syllables would result in intermediate ndddliima,
and this is then subject to Delinking (15). That rule delinks prefixal H from the
initial syllable na, but does not affect the linking between H and -da-, because the

syllable immediately following -d4- has a falling tone.

24) H L (spreadingg, H L (final fall) H L (delinkingg H L
L assignment

=N N2 N

na-da-liima na-da-liima na-da-liima na-da-liima

This pattern of double-spreading can be explained in terms of a second rule,
ordered after Spreading (7), which spreads H by one more syllable. More data are
needed to properly understand the context where this second spreading rule
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applies, in particular at the phrasal level, so we will anticipate the results of the next
section, in order to allow discussion of the context for this spreading process. Note,
in light of forms such as ku-dekiaana ‘to cook for each other’ or ku-dafiiniaana
‘to chew for each other’ where H spreads only to the syllable immediately
following the underlyingly H syllable, that Spreading (7) cannot be restated as
unbounded spreading. Yet spreading processes in the language are not limited to
just spread by one syllable. The rule which accomplishes spread to a second
syllable on the right is formalized in (25).

(25) Cross-junctural Spreading
’ provided: V2 not final; the configuration must be brought
about crucially by combination of a verbal prefix with a
Vi 'V,  verb stem, or by concatenation of words.

This rule applies to the output of Spreading (7), and since (7) is more general—
(25) is essentially (7) with restrictions—anything which undergoes (25) necessarily
has also undergone (7); thus, (25) results in double spreading/shifting. The distinc-
tion being drawn via the condition on (25) is that only a subset of forms containing
a H followed by a toneless nonfinal vowel actually undergoes the rule, namely
those where the requisite configuration is created by the concatenation of prefixes
and stems, or words. Hence /nd-da-lima/ undergoes (7), becoming intermediate
nddd-liima, then undergoes (25) to become ndddliima (eventually [naddliima] by
Delinking) because the target vowel ii comes to stand after a H toned vowel only
by concatenation of the prefix da with the stem liima. Similarly (as discussed in
section 3), /ku-ddfuna nyama/ undergoes (7) to become kuddfiina nyaama, and
the H can spread again to give kuddfiind nyaama (ultimately [kudafund nyaama]
‘to chew meat’), because the conditions for (25)—a toneless non-final vowel—are
present. Crucially, that condition is only satisfied because /kudafuna/ and /nyama/
have been combined at the sentence level. Were these words not concatenated, the
final vowel of the verb would fail the non-finality condition. In contrast, /ku-
ddfuniana/, which surfaces as [kudafiiniaana] ‘to chew for each other’, under-
goes (7) to become kuddfiiniaana, but the sequence [fiini] does not undergo (25),
because the vowel i is not put within the reach of # by combination of prefix and
stem, or word plus word. Similarly, in /kuddfuniana nyama/, even though the
verb stands in phrase-medial position, the addition of the object nyaama is in no
way relevant in determining the applicability of (25). In the intermediate form
kuddfiiniana nyaama (surface [kudafiiniana nyaama] ‘to chew meat for each
other’) the vowel which might undergo that rule is present and is nonfinal even
without considering prefixes or other words, and therefore applicability of the rule
in this case would not crucially involve the addition of a separate word.

The last examples of citation forms from verbs which we will consider involve a
stem which is toneless and has more than two syllables. In such examples, the tone
of the subject prefix shifts two syllables to the right, as in (26).
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(26) na-da-biduuka ‘T just fell’
na-da-viviira ‘I just smiled’
na-da-zigaana ‘I just looked at’
na-da-rugudiisha ‘I just warmed up (fluids)’

These forms result from the same spreading mechanism which operates in the
derivation of naddliima, where H spreads two syllables to the right. Such spread-
ing would result in the intermediate form n4-d4-biduuka, with a multiply-linked H
tone. The two leftmost branches of that H are deleted. Considering the substring
[néda...], none of the factors which block delinking are present, so one application
of delinking would give intermediate naddbuduuka. The conditions for delinking
are still satisfied in this output, so delinking applies again this time to the substring
[...dabu...], giving the surface form [nadabiduuka]. The net result is a rightward
shift by two syllables, not just shift by one syllable and spreading by an additional
syllable as was the case in [naddliima]. The unity behind these forms is that the
rightmost edge of the H extends two syllables to the right and the leftward edge of
the H moves rightward at least once. The difference, then, lies in exactly how far
to the right delinking operates.

Given that H can spread two syllables to the right, we must ask why in nd-dda-
sha from /nd-da-sha/ the prefixal H does not spread two syllables to the right,
giving incorrect *nadddshd. The answer is that there is a positional asymmetry in
the two spreading processes. The initial process spreading H one syllable to the
right, rule (7), is insensitive to the positional properties of the target, and will
spread H into a pre-pausal syllable as in kutddld. The cross-junctural spreading
process (25) which is responsible for the second spreading of H, in contrast, never
spreads H into a prepausal syllable.

3. Phrasal Tone Spreading

Phrasal combinations of verb plus noun are also subject to these rules of tone
spreading and delinking. As seen in (27), if a monosyllabic H verb stem stands
before a disyllabic noun, the H in the verb spreads once into the noun, where it
results in a falling tone. Spreading (7) targets only one vowel, and since the second
vowel of a disyllabic noun is pre-pausal and Cross-Junctural Spreading (25) does
not target a prepausal syllable, no further spreading occurs. In these examples,
Spreading (7) links the H to the initial syllable of the noun, and Cross-Junctural
Spreading (25) spreads the H one syllable further to the right. Then, H delinks
from the original syllable of the verb, because within the verb it does not precede a
falling tone. No further delinking takes place, because the noun-initial H is followed
by a falling tone. If the noun is trisyllabic, the H spreads twice, and delinks from
the verb, as in (28).
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@27) H H

| ™

CV-CV CVVCV > CV-CV CVVCV

kuu-dwa  ‘to carry’ (/ku-dwé/)

kuu-ja ‘to eat’ (/ku-ja/)

nyaama ‘meat’ ku-dwa nydama ‘to carry meat’

muu-ndu  ‘person’ ku-dwd muu-ndu ‘to carry a person’

ndaaga ‘knife’ ku-dwd nddaga  ‘to carry a knife’

maanga ‘cassava’ ku-jd mdanga ‘to eat cassava’

mbooga ‘vegetable’ ku-ja mbooga ‘to eat vegetable’
(28) H H

| /\

CV-CV CVCVVCV > CV-CV CVCvvCcv

ma-baanu  ‘arrows’ ku-dwa mad-bdanu ‘to carry arrows’
mu-nyaango ‘door’ ku-dwa mii-nyaango ‘to carry a door’
ma-geembe ‘hoes’ ku-dwa md-géembe ‘to carry hoes’
ma-eembe ‘mangoes’ ku-ja mad-éembe ‘to eat mangoes’
ki-laambo  ‘thing’ ku-ja ki-laambo ‘to eat a thing’
njogoolo ‘rooster’ ku-ja njégéolo ‘to eat a rooster’

The data in (29) show that with a disyllabic H toned verb, there is rightward
spreading by one syllable inside the verb, and Cross-Junctural Spreading also
applies between words to put a H on the first vowel of the noun, with the expected
pattern of H delinking from the first syllable of the verb. In these data, the object is
disyllabic, so only the initial linkage is lost, and the second syllable of the verb
retains its H since it comes before a falling tone. However, if the following noun is
trisyllabic or longer, as in (30), the only surface H appears on the initial syllable of
the noun.

29) H H

| /\

CV-CVCV CVVCV > CV-CVCVCVVCV

ku-taala ‘to count’ (/ku-tdla/)

ku-66cha  ‘to roast’ (/ku-6cha/)

baa-ndu ‘people’ ku-tald bda-ndu ‘to count people’
maanga ‘cassava’ ku-tald mdanga  ‘to count cassava’

nyaama ‘meat’ ku-ochd nydama ‘to roast meat’
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(30) H H

CV-CVCVCVCVVCV > CV-CVCVCvVCvvev

ma-baanu ‘knives’ ku-tala md-baanu ‘to count knives’
sufuriia ‘pans’ ku-tala sufuriia ‘to count pans’
mu-sangaaga ‘sand’ ku-tala mu-sangaaga ‘to count sand’

The total delinking of H from the verb is due to the fact that the final H in the
verb, in intermediate kutald [iifuriia, is followed by a level H, thus delinking of the
H affects both syllables in the verb.

If the verb stem is trisyllabic, as it is in (31), then the H cannot spread into the
noun, since the two-syllable window for tone spreading occurs exclusively within
the verb. Still, the presence of a following noun results in a significant change in
the tone of the verb. Because there is a following noun, the final vowel of the verb
which is targeted by Cross-Junctural Spreading is no longer in phrase-final posi-
tion. The H can thus spread to the last syllable of the verb, on the grounds that it is
not final (a determination which crucially involves the following word). Phrase
medially, the H spreads twice then delinks twice, resulting in a surface shift of the
tone by two syllables.

(31) H H

CV-CVCVCVCVVCV > CV-CVCVCVCVVCV

ku-ddfiiuna ‘to chew” (/ku-dafuna/)
ku-dafund nyaama ‘to chew meat’
ku-chémiiusha ‘to boil” (/ku-chémusha/)
ku-chemushd choofi ‘to boil beer’

ku-dék-ii-a ‘to cook for’ (/ku-dék-i-a/)
ku-dekid baa-ndu ‘to cook for people’

Finally, when the verb is quadrisyllabic or longer, there are no cross-juncture
effects: the verbal H spreads and delinks once.

(32) H H

| |

CV-CVCVCVCV CVVCV > CV-CVCVCVCV CVVCV

ku-taliaana ‘to count for each other’ (/ku-tdliana/)
ku-taliana baa-ndu ‘to count people for each other’
ku-dafiiniia ‘to chew for’ (/ku-dafunia/)

ku-dafiinia maanga ‘to chew cassava for’
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In comparing the data in (31) and (32), note should be taken of the fact that
with trisyllabic verbs, H spreads twice in phrase-medial position, even though the
H does not spread outside of the verb stem itself, whereas in longer verbs, in
citation and phrase-medial contexts alike, spreading applies only once. This is
because with longer verbs, the non-final status of the third stem vowel does not
depend on the presence of a following word, and as discussed in the previous
section, being in that kind of “derived environment” is one of the two conditions
that has to be satisfied for Cross-Junctural Spreading to apply.

4. Noun Tonology

The remainder of the analysis concentrates on nouns, especially in phrasal contexts.
Because Cross-Junctural Spreading occurs at the phrasal level, we will encounter a
predominance of the pattern of spreading and shifting by two syllables.

Nouns in Bantu languages typically have more freedom in lexical tone con-
trasts, so while there are only two tonal categories of verbs irrespective of length,
there are more underlying tonal contrasts in nouns. Deducing the underlying tone
is harder in nouns, compared to verbs, because there are no morphological suffixa-
tion patterns that move underlying tones in and out of final position (where under-
lying tonal contrasts are opaque, due to Final H Deletion). Thus a major require-
ment for analysis of nominal tone is a clear means of identifying underlying tone.
Fortunately, underlying tone can be deduced based on phrasal tone behavior. In
citation forms, virtually all nouns fall into one of two classes: all-L, and nouns with
final HH (there are a very few trisyllabic nouns like sdb’tiuni ‘soap’, mlézéeni ‘sp.
of tree’ with H-HL-L as their citation tone pattern, which derive from underlying
HLL). The citation LL class must itself be further divided into a “neutral” class
and a “H-inducing” class, a distinction not evident from the citation form alone.
The underlying tone of a noun can easily be recovered by considering a phrase of
the form “8 N’s”. Some citation LL nouns remain as such phrase-medially,
having no effect on the following numeral “eight”, as the data in (33) show.

(33) N eight N gloss
baandu bandu bunyaanya ‘people’
meeda meda bunyaanya ‘rivers’
mabiingu mabingu bunyaanya ‘clouds’
mageembe magembe bunyaanya ‘hoes’
mab’ aata mab’ata bunyaanya ‘ducks’
mageego magego bunyaanya ‘teeth’
vikooto vikoto bunyaanya ‘hands’
mbeeba mbeba bunyaanya ‘rats’
ndaaga ndaga bunyaanya ‘knives’
ng’ oombe ng’ombe bunyaanya ‘cows’

njogoolo njogolo bunyaanya ‘roosters’
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Other nouns, which also have the final LL pattern in citation, do have a tonal
effect on the following bunyaanya in that they induce the addition of a level H
tone on the penultimate syllable of the numeral. It is assumed that these nouns

have an underlying final H.

(34) N eight N gloss
bag’ oosi bag’osi bunydadnya ‘old men’
baaka baka bunyddnya ‘women’
miidi midi bunyddnya ‘trees’
milaamba milamba bunyadnya ‘baobabs’
mikaate mikate bunyddnya ‘breads’
vikaapu vikapu bunyddnya ‘palm baskets’
virereende virerende bunyddnya ‘shadows’
voongo vongo bunyddnya ‘heads’
masooka masoka bunyddnya ‘axes’
nyuumba nyumba bunyddnya ‘houses’
mbuuba mbuba bunydanya ‘gardens’
ndaana ndana bunydanya ‘bows’
taago tago bunydadnya ‘hens’
nyuungu nyungu bunyddnya ‘pots’

There is, from the point of view of the citation noun, an abstract contrast
between nouns with no underlying H, as in (33), versus nouns with final H that
shifts from the noun to the following word, as in (34). The data from monosyllabic
H verbs like ja have shown that an underlying final H is deleted prepausally, but
the final H can be detected at the phrasal level by the fact that it conditions appear-
ance of H on a following word. Given the hypothesis that the nouns have
underlying final H (hence the underlying forms for (34) are /ba-g’osi/, /ba-kd/, /mi-
lamba/ and so on), it is expected that this H should shift two syllables from the
final syllable. The hypothesized final H then explains why H appears on the
numeral, after select nouns. Further and more direct evidence will be considered
later in this section to show that such nouns have word-final H, because in some
cases the H can be directly observed in its underlying position. Finally, the H on
the penult of the number appears as a level H, which can be explained by positing
final H on /bunyanya/: this H prevents penultimate falling tone, thus resulting in
maximal delinking of the H after it has spread.

The third class of nouns are those with HH in their citation form, which
changes to LH before bunyaanya, as in (35). These nouns underlyingly have a H
on their penultimate syllable; thus, the underlying form of mizddtd is /mi-zata/,
and this H undergoes Spreading. The process spreading H from the penult to the
final syllable is the same as the one which operates in disyllabic infinitives such as
kutddld. In nouns as well, H spreads from the penult to the final syllable in the
citation form. Since the left branch of the H is on a long vowel in the citation form
mizddta, it does not delink. However, when the noun is in phrase medial position,



92 Studies in African Linguistics 30(1), 2001

(35 N eight N gloss
mizadtd mizatd bunyaanya ‘sticks’
misééngé misengé bunyaanya ‘walking sticks’
misifdui misidd bunyaanya ‘forests’
vadlad vald bunyaanya ‘hands’
mafiimi mafumu bunyaanya ‘spears’
matuikd  matuki bunyaanya ‘days’
koéoshi koshi bunyaanya ‘dogs’
chéoka chokd bunyaanya ‘snakes’
mbuiuri mburi bunyaanya ‘goats’
ng’oéndi  ng’ondi bunyaanya ‘sheep’
ngddngd  ngangd bunyaanya ‘guinea fow!’
tiindi tindi bunyaanya ‘tomatoes’
nguuku nguki bunyaanya ‘chickens’

the vowel is short so delinking of H is allowed, as in mizatd bunyaanya. What
remains unexplained at the moment, and ultimately remains a lexically exceptional
property of the numeral bunyaanya, is why the penult H spreads only once, not
twice, as is the general pattern. Parallel to the alternation kutddld ‘to count’,
kutala mdbaanu ‘to count arrows’, one would expect *mizata biunyaanya. This
restriction on Cross-Junctural Spreading, that it does not spread H across a word
boundary into bunyaanya, has no phonological basis, and other nominal modifiers
will be shown to behave differently. Nevertheless, combinations of noun plus
bunyaanya have value in unambiguously revealing the underlying tone of nouns;
and, furthermore, the non-conformity of this modifier reduces to one fact.

Apart from the tonal parallel with verbs that have underlying final HL and
surface as HH, a distributional fact further argues that nouns with final HH under-
lyingly have the tone pattern HL. There are no nouns made from monosyllabic
roots which have the HH pattern, although monosyllabic stems appear in the LH
(baa-ka) and LL (baa-ndu) classes. Since noun class prefixes do not have under-
lying H, it would be impossible to combine a monosyllabic root with a noun class
prefix and have a H on the penultimate syllable, since the penult would be the
syllable of the class prefix. Therefore, there can be no surface HH nouns with
monosyllabic roots.2

Supporting evidence for this tripartite division of nouns into three underlying
tone classes, where only two are evident from citation forms, comes from the
combination of noun plus adjective. If the noun is of the LL type (as determined
from the tonal behavior of the noun before bunyaanya), then when followed by

2 Nouns such as bddnd ‘children’ have a disyllabic vowel-initial stem, e.g. /ba-dna/; compare the
singular mwddnd ‘child’, from /mu-dna/. Thus such nouns are not counterexamples to the
statement that monosyllabic stems cannot have the surface pattern HH: these stems are not
monosyllabic.
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adjectives such as -laacha or -b’aaha, the noun remains LL and has no effect on

the following adjective.

(36) Toneless noun plus adjective

bandu balaacha
meda milaacha
mabingu mab’ aaha
magembe malaacha
mab’ata mab’aaha
magego malaacha
vikoto vib’aaha
mbeba mbaaha
ndaga ndaacha

ng’ ombe mbaaha
njogolo mbaaha

‘tall people’
‘long rivers’
‘big clouds’
‘long hoes’
‘big ducks’
‘long teeth’
‘big hands’
‘big rats’
‘long knives’
‘big cows’
‘big roosters’

On the other hand, if a noun such as one of those in (37) has an underlying
final H, as diagnosed by the appearance of H on the penultimate syllable of
bunyaanya in (34), then a level H appears on the penultimate syllable of the
adjective. The same tone pattern is found on nouns with underlying final H before
an adjective in gender 9-10, whose prefix is a non-syllabic nasal on the surface,

shown in (38).

(37) Final H noun plus adjective

bag’ osi balddcha

baka bab’ddha

midi miladcha

milamba milddacha
mikate mib’ddha

vikapu vib’ddha
virerende vildacha

vongo vib’ddha

masoka malaacha

(38) nyumba mbddha
mbuba mbadha
ndana ndddcha
tago mbddha
nyungu mbddha

‘tall old men’

‘big women’

‘tall trees’

‘tall baobabs’

‘big breads’

‘big palm baskets’
‘long shadows’
‘big heads’

‘long axes’

‘big houses’
‘big gardens’
‘long bows’
‘big hens’
‘big pots’

In other words, the tonal behavior of bunyaanya and of adjectives is identical
so far; final H shifts up to two syllables to the right. The data in (38), in particular
the fact that the H does not appear on the final syllable, are consistent with three
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interpretations. First, they may show that the class prefix is an underlying syllabic
nasal, thus H shifts two syllables to the right. Second, if the prefix is underlyingly
nonsyllabic they can still be explained by the fact that Cross-junctural spreading
does not spread H to a final syllable, as we have seen previously. Finally, as will be
shown later, the adjective stems /bahd/ and /lachd/ have underlying final Hs, which
would block spreading to the final syllable.3

Adjectives differ from the numeral bunyaanya in terms of tonal behavior after
a noun with an underlying penult H (phrase-final HH). A noun with a penult H
loses its H tone completely, and a H appears on the first vowel of the following
adjective. With nouns outside gender 9-10, this means that the H appears on the
noun class prefix, as in (39). With adjectives in gender 9-10, having the nonsyllabic
prefix N-, this means that the underlyingly penult H appears on the stem initial
syllable, as in (40).

(39) Penult H noun plus adjective

mi-zata mi-laacha ‘long sticks’
mi-senge mi-laacha ‘long walking sticks’
mi-sidu mi-b’aaha ‘big forests’

v-ala vi-b’aaha ‘big hands’
ma-fumu md-laacha ‘long spears’
ma-tuku md-laacha ‘long days’

(40) koshi mbddha ‘big dogs’
choka ndddcha ‘long snakes’
mburi mbdaha ‘big goats’
ng’ondi mbdaha ‘big sheep’
nganga mbddha ‘big guinea fowl’
tindi mbddaha ‘big tomatoes’
nguku mbdaha ‘big chickens’

In other words, H tone shifts two syllables to the right, the pattern which is
found elsewhere for an underlying penult H, phrase-medially. The form mizata
milaacha is thus parallel to kutala mdbaanu ‘to count arrows’. The only differ-
ence between these various nominal complements is that Spreading does not
spread H from the second to the third vowel across a word if the following word is
bunyaanya.

Some adjectives have a penult H which spreads to the final syllable. Examples
standing after a toneless noun are given in (41a). When such an adjective comes
after a H-final noun, the H from the noun spreads to the class prefix of the
adjective, as in (41b). The H can spread only once, because once the H is on the
prefix syllable it abutts the stem initial H, which blocks further spreading. The H

3 The final H is evident even from these data, and explains why the penult has a level H: compare
these examples and forms like nadddja ‘I just ate’ from /n4-da-ja/.
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then delinks from the last syllable of the noun. With nouns having a penult H as in
(41c), Spreading (7) and Cross-Junctural Spreading (25) link the H to the following
two syllables, and then the H undergoes delinking from the noun. The contrast
between final and penult H is thus obliterated before adjectives having a penult H.

(41) a. bandu baviiii ‘short people’ bandu batiini  ‘small people’
ndaga vuui ‘short knife’ ndaga ndiini ‘small knife’
b. baka bd'viiii ‘short women’ baka bd'tiini ‘small women’
masoka md'viii ‘short axes’ masoka md'tiini ‘small axes’
c. bana bd'viii ‘short children’ bana bd'tiini ‘small children’
mafumu md'vidi ‘short spears’ mafumu md'tiini ‘small spears’

In gender 9-10, the adjective prefix is nonsyllabic (or may be lacking, before a
fricative) so there is no place for the H to spread. As seen in the examples in (42),
using a final-H noun (42a) and a penult-H noun (42b), the final syllable of the noun
surfaces as H. In the first case, the final H cannot spread since the following
syllable is H. Since the H remains singly-linked, it also cannot undergo Delinking;
therefore, the underlying tone is unaffected. Such data then confirm the hypothesis
that these nouns have an underlying final H tone, a conclusion arrived at on the
basis of the fact that they induce the addition of a H on a following modifier. The
presence of a downstep between the Hs is due to the fact that two H auto-
segments concatenated at the surface are always separated by a downstep. In the
second case, the underlyingly penult H spreads to the final syllable, but no further,
and delinking removes the H from its underlying position.

(42) a. ndand 'viii ‘short bow’ ndand ‘ndiini ‘small bow’
b. chokd ‘viiii ‘short snake’ chokd 'ndiini  ‘small snake’

Apart from the numeral “8” as noted above and “2” and “4” which have
special properties and will be discussed in the final section, numerals behave tonally
like adjectives. After LL-final nouns, the basic tone of the numeral is revealed, as in

43).

(43) mundu gumwééri ‘one person’ bandu badaadu ‘three people’
bandu basddni ‘five people’ bandu barandaddii ‘six people’
bandu mfungddde ‘seven people’  bandu ikeenda ‘nine people’
bandu ikuimi ‘ten people’

The H of a H-final noun shifts at least to the following syllable and shifts to a
following syllable if that syllable is toneless (as in the numerals “6”, “9”), shown in
(44).
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(44) ndana i'mwééri ‘one bow’ ndana i'ddddu ‘three bows’
ndana i'sddnii ‘five bows’ ndana ird'nddddu ‘six bows’
ndana mfii'ngdddé ‘seven bows’ ndana ikéénda  ‘nine bows’
ndana i'’kiimi ‘ten bows’

If the preceding noun has H underlyingly on the penult, the H shifts to first
syllable of the numeral, as in (45).

(45) choka i'mwééri  ‘one snake’ choka i'ddddu ‘three snakes’
choka i'sddni ‘five snakes’ choka irandd4ddid ‘six snakes’
choka nifungdddé ‘seven snakes’ choka ikeenda  ‘nine snakes’
choka 1'kiimi ‘ten snakes’

< 2.2

In some cases (ndana i'mwééri, choka i'mwééri) it is impossible to reconstruct
the location of the underlying tone from the phrasal tone, because a H in the
modifier blocks shift of H (the extent of shifting generally reveals the underlying
location of the H), but in other cases where the stem does not begin with a H tone
(ndana ird'nddddu, choka iranddddi) the extent of H shift reveals whether the
tone is underlyingly on the penult or final syllable. When the H tone shifts from the
noun to the stem of the numeral, the H must have originated from the final syllable
of the noun (/ndand/), and when the H shifts only to the numeral’s prefix the H
must have originated from the penultimate syllable of the noun (/chéka/).

The underlying distinction between the three lexical tone classes of nouns is
further motivated by the tonology of nouns which are preceded by the H toned
copula ni. A H tone appears on a noun which stands after the copula, and in many
cases, the copula itself also has a H. The underlying tone of the noun can be
determined by inspecting the form of the noun before bunyaanya, so “8 N’s” is
given to motivate the underlying tone in the examples below. First we consider
nouns of the LL class. If the noun is disyllabic, a H appears on ni- and on the
following syllable, where it is realized as a falling tone.

46) N ‘8 Ns’ ‘tis N’ gloss
baandu bandu bunyaanya ni bdandu ‘people’
miizi mizi bunyaanya ni miizi ‘villages’
ndaaga ndaga bunyaanya ni nddaga ‘knives’
ng’oombe ng’ombe bunyaanya ni ng’ dombe ‘cows’

This is parallel to the pattern of spreading in other contexts. The H does not de-
link from the copula, since the following syllable has a falling tone. The H spreads
only to the penult, not two syllables rightward to the final syllable, since spreading
to a second vowel by Cross-Junctural Spreading cannot target a prepausal syllable.
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If the noun is trisyllabic, as in (47), there is no H on ni, but there is a H on the
following two syllables, with the H being realized as a falling tone on the penult.
Based on analogous examples of final H plus a trisyllabic span drawn from combi-
nations of noun plus adjective or bunyaanya, one would expect H to spread to the
following two syllables, as it does. The H does delink from the copula, but since the
antepenult is followed by a falling tone, the antepenultimate H linkage is retained,
yielding a mixed pattern of shifting and spreading that is analogous to word-inter-
nal examples such as naddlima ‘I just cultivated’ from /nddalima/.

@47 N ‘8 Ns’ ‘itis N’ gloss
mageembe magembe bunyaanya  ni magéembe ‘hoes’
mabiingu  mabingu bunyaanya ni mdbiingu ‘clouds’
njogoolo  njogolo bunyaanya ni njégéolo ‘roosters’

Finally, if the noun after the copula is longer than trisyllabic, the H spreads
from the copula two syllables to the right, to a syllable which precedes the penult.
Thus even with spreading by two syllables, the H tone does not form part of a
contour. Therefore nothing blocks Delinking, and the surface pattern is shifting
rather than spreading.

(48) N ‘8 Ns’ ‘itis N’ gloss
musangaaga musangaga bunyaanya ni musdngaaga  ‘sands’
viambaaza  viambaza bunyaanya ni vidmbaaza ‘walls’

Now we consider nouns of the final-H group after the copula. With these nouns
a H appears on the first syllable of the noun if it is disyllabic, as in (49). Note that
the H from the copula appears on the phrasal penult as a level H, not a falling tone,
in contrast to analogous nouns with no underlying final H in (46). The level H is
due to the fact that underlyingly, the final syllable has a H, and therefore a falling
tone cannot be created on the penult—an analogous situation arises strictly within
the word in the recent past tense of monosyllabic H stems, such as [nadddja] from
/nddajd/. Given that the penult has a level H, not a fall (explained by the
underlying H on the final syllable), then the condition for delinking the H from the
copula’s syllable is satisfied, so we have surface shifting, and not just spreading.
Thus, /ni midi/ becomes ni mii'di by Spreading, ni-miidi by Final H Deletion, and

surface [ni miidi] by Delinking.

(49) N ‘8 Ns’ ‘itis N’ gloss
miidi midi bunyddnya ni miidi ‘trees’
voongo vongo bunyddnya ni vooéngo ‘heads’

nyuumba  nyumba bunyddnya ni nyuimba ‘houses’
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If a final-H noun after the copula has more than two syllables as in (50), the H
from the copula spreads two syllables to the right, and the left branches of the H
tone are delinked. In the case of underlying /ni masokd/, Spreading results in ni
mdsookd, Cross-Junctural Spreading gives ni mdsdo'kd, and Final H Deletion
gives ni mdsooka. Because the penult does not fall, Delinking applies maximally,
and the surface form that emerges is [ni masodka). Similar derivations obtain for
polysyllabic stems as in ni viréreende.

(50) N ‘8 Ns’ ‘itis N’ gloss
masooka  masoka bunyddnya ni maséoka ‘axes’
nyamaandu nyamandu bunyddnya ni nyamdandu ‘animals’
virereende virerende bunydanya  ni viréreende ‘shadows’
sufuriia sufuria bunyddnya ni sufiiriia ‘pan’

Finally, if the noun is in the penult-H class (final HH prepausally), the H from ni
is separated from the lexical H of the noun by a downstep. If the noun is disyllabic,
the H remains on the copula, since the following syllable already bears a H tone, as
shown in (51).

(51) N ‘8 Ns’ ‘itis N’ gloss
mééri meri bunyaanya ni’ mééri ‘moons’
ngoolo ngolé bunyaanya ni’ ngéolo ‘hearts’
mbiiiri mburi bunyaanya ni' mbuidri ‘goat’
chookd chokd bunyaanya ni' chéoka ‘snake’

On the other hand, if the noun is longer than two syllables, the H spreads to the
right and delinks from the copula.

(52) N ‘8 Ns’ ‘itis N’ gloss
maftiimi  mafumi bunyaanya ni md'fuimd ‘spears’
mikooni  mikonu bunyaanya ni mi'kéonu ‘arms’
martibd  maruba bunyaanya ni md'riubd ‘days’

The same patterns are found in nouns which follow verbs that have a final
grammatical H, such as verbs in the imperative. This melodic H deletes prepausally
as in (53a), but its presence can be recovered phrasally. Before a toneless disyllabic
noun as in (b), the H spreads to the phrasal penult in the noun, and before a tri-
syllabic toneless noun as in (c), the H delinks from the verb, but not the prepenult
syllable, due to the falling tone on the penult.
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53) a taala ‘count!’

b. talda baandu ‘count people!’
tald miizi ‘count villages!’
tala mdago ‘count stones!’

C. tala baliimi ‘count farmers!’
tala minydango ‘count doors!’
tala magéembe ‘count hoes!”’
tala njégoolo ‘count roosters!’

When followed by a disyllabic or trisyllabic noun that has an underlying final H
as in (54a), the H appears on the penult as a level H, and, since the penult does not
fall, the H can delink from the vowels on the left. If the following noun has more
than three syllables, as in (b), H spreads a maximum of two syllables to the right
and delinks on the left, since no falling tone is created. If the noun has a phoneti-
cally realized H on the first syllable, as in (c), the H from the verb cannot spread,
so the underlying final H surfaces as such on the verb. Finally, in (d) the second
syllable of the noun has a H, so the verbal H spreads to the first syllable of the
noun and delinks from the verb. In both (c) and (d), the H of the verb (whether it
is realized within the verb or shifts to the noun) is separated from the noun’s
lexical H by a downstep.

54) a tala bddka ‘count women!’
tala miidi ‘count trees!’
tala masooka ‘count axes!’

b. tala sufiriia ‘count pans!’
tala viréreende ‘count shadows!’

C. tald 'badna ‘count children!”’
tald 'vddla ‘count fingers!’
tald 'sab’duni ‘count soap!’

d. tala ma'tiiku ‘count days!’
tala sa'maaki ‘count fish!”

As observed earlier in discussing the data of (39)-(40), when a noun with a
penult H is followed by an adjective, the H spreads into the adjective and delinks
from the noun (e.g., kamba ndddcha ‘long rope’, mi-zata mi-laacha ‘long
sticks’). It is predicted that if the H of such a noun were also immediately preceded
by a H in the previous word, that H would block delinking. The data in (55) show
that this prediction is correct.
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(55) ni 'késhi mbdaha ‘it is big dogs’
ni ‘chokd ndddcha ‘it is long snakes’
ni mi-'zdtd mi-laacha ‘it is long sticks’
tala md-'fumid md-laacha ‘count long spears!’
tald ‘'mbiri mbddha ‘count big goats!’

Beginning with /ni késhi mbahd/, the two spreading rules apply, assigning H to
the second syllable of the noun and to the first syllable of the adjective. Because
the multiply-linked H happens to be preceded by a H, delinking does not apply and
the form surfaces as [ni 'k6shi mbddha], after deletion of the final H from the

adjective.
5. Complications with non-adjectival modifiers

The behavior of certain nominal modifiers poses complications, centering around
what happens when Hs come together underlyingly. In some cases within the noun
phrase, one of the Hs deletes. One context where dissimilative H deletion occurs is
before possessive pronouns. Nouns followed by the 1 sg. possessive pronoun fall
into two behavioral tone groups. When nouns of either the LL or final H tone
classes are followed by “my”, the noun is toneless and the possessive pro-noun
has a surface HH tone pattern.

(56) LL nouns

igembe jdapo ‘my hoe’ magembe gddpo ‘my hoes’
kijiko chddpo ‘my spoon’ vijoko vadpo ‘my spoons’
LH nouns

isoka jddpo ‘my axe’ masoka gaapo ‘my axes’
kirerende chddpo ‘my shadow’ virerende vddpé ‘my shadows’

In this context, it is impossible to determine whether the final vowel of the noun
has a H: no H surfaces on the noun, and the tone of the following modifier does
not change as a function of the underlying tone of the preceding noun. However,
we know from other evidence, such as the appearance of H on following words
viz. masoka malddacha ‘long axes’ (vs. magembe malaacha ‘long hoes’) that the
second set of nouns has an underlying final H.

Partial disambiguation of the tone classes is seen with nouns having a penult H
tone, as in (57); these nouns surface with a final H separated from the H of the
possessive pronoun by a downstep. Since the pronoun has H, one would not
expect the H on the noun to spread into the pronoun.
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(57) HH nouns
chald ‘chddpo ‘my hand’ vald 'vddpo ‘my hands’
ifumi 'jddpo ‘my spear’ mafumi ‘gddpo  ‘my spears’

We must now explain the loss of the final H from underlying masokd gdapé.
Most previous examples of adjacent Hs have involved Spreading, for example ni
ma'fiiimu ‘they are spears’ from /ni mafiimu/. Combinations of H+H created at
the underlying level are also found, for example involving the copula /ni/ or a verb
in the imperative plus a H-initial noun, cf. ni ‘sdb’tiuni ‘it is soap’, tald 'sdb’iiuni
‘count soap!’. These data show that there is no general deletion of H next to H.
Data in (42b) such as ndand ‘'viidi ‘short bow’ from /ndand vui/ show that even
between noun and adjective, adjacent Hs that arise from phrasal concatenation are
not subject to any H tone deletion. Such reduction of multiple underlying Hs is
limited to combinations of noun plus certain modifiers, whose nature we discuss
later. For now, we note that loss of H in masoka gddpo (*masokd ‘gadpd) is one
such instance of regressive deletion of H, a process which will be documented
further in this section. In light of the fact that there is no regressive deletion of H
before H in mafumi ‘gddpé ‘my spears’ from /mafimu gdapé/, we also conclude
that this deletion process only operates on underlyingly adjacent H tone sequences.
We tenatively formulate this process as in (58).

(58) Noun-Phrasal Dissimilation
H—> 0 H

V # A%

There are two surface tonal patterns in the 1 sg. possessive pronoun, governed
by the noun class of the agreement prefix. The 1 sg. possessive pronoun is com-
posed of a class prefix which agrees with the head noun (e.g., j- in cl. 5, g- in cl. 6)
plus the possessive stem (-apo for 1 sg.). If the agreeing pronoun is in class 1 or 9,
a tone pattern different from the preceding is encountered.4 When preceded by a
noun with final LL, a possessive pronoun in classes 1 or 9 surfaces with the tone
pattern LL. In contrast, the same noun stems in the plural, which are in classes 2
and 10, exhibit the surface pattern HH as above.

(59) Cl. 1,9 after LL noun ClL. 2,10 after LL noun
mundu waapo ‘my person’ bandu bdapo ‘my people’
mdabana waapo ‘my youth’ badabana badpo ‘my youths’
ng’ombe yaapo ‘my cow’ ng’ombe rddpés  ‘my cows’
njogolo yaapo ‘my rooster’ njogolo rdapo ‘my roosters’

4 This patterning in the tone of non-adjectival modifiers is found in many Bantu languages, and
often includes cl. 4. In Taita (as well as some other Bantu languages) cl. 4 in the agreement
system has been replaced with cl. 10.
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Possessive pronouns in classes other than 1 or 9 have underlying H on the
penult, which spreads to the final syllable, accounting for the surface HH pattern.
At this point, we cannot be certain of the underlying tone of po, which could be
underlyingly toneless and take its H from Spreading, but other evidence will show
that it has H. Assuming final H, the H would be expected to delete prepausally in
mundu waapo. In data such as bandu bddpo, the H could delete by a tonal dissimi-
lation process, Meeussen’s Rule, where underlying HH — H@; the penult H would
then spread to the final syllable, just as /kutdla/ — [kutddld] ‘to count’. Another

interpretation of bddpd is that the penult and final Hs fuse into one, i.e., deletion of
final H after H and association of the penult H to the final derives from a single
fusion operation.

We now consider evidence that the final tone is H. If the noun preceding a cl. 1
or 9 possessive pronoun has underlying final H, then the H of the noun shifts once
to the right, to the initial syllable of the pronoun, as seen in (60). The level H in the
first column is explained if po has underlying H, thus [ndana yddpo] derives from
/ndand ya-pé/. Spreading operates as expected, and because of the underlying final
H, the penult H cannot be realized as a falling tone. This allows delinking of the H
from the final syllable of the noun; deletion of the prepausal H gives the surface
form.

(60) LH noun before cl. 1,9 LH noun before other classes
mg’ osi wadpo ‘my elder’ bag’ osi bddpd ‘my elders’
ndana ydapo ‘my bow’ ndana rdapo ‘my bows’
mbuba yddpo ‘my garden’ mbuba rdapé ‘my gardens’
muka wddpo ‘my wife’ baka bdapo ‘my wives’

Postulating a final H on the syllable po also explains why a following adjective
receives H tone after that possessive pronoun.

(61) kaamba ‘rope’ kamba ndaacha ‘long rope’
kamba yaapo ‘my rope’ kamba yapo ndddcha ‘my long rope’
muundu ‘person’ mundu mlaacha ‘tall person’

mundu waapo ‘my person’ mundu wapo mlddcha ‘my tall person’

From this evidence, we conclude that both syllables of bddpé are underlyingly
H toned and, consequently, the final H deletes by Meeussen’s Rule; alternatively
the Hs fuse.

The same analysis holds for nouns with penult H (citation HH): penult H shifts
two syllables to the right, as in (62). Spreading and Cross-Junctural Spreading give

intermediate mwand wdd'po, delinking results in mwana wdd‘po, and the surface
form comes from deletion of the prepausal H.
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(62) HH noun before cl. 1,9 HH noun before other classes
mwana wddpo ‘my child’ band 'bddpo  ‘my children’
koshi ydapo ‘my dog’ koshi rddpé  ‘my dogs’
nganga yddpo ‘my guinea fowl’ ngangd 'yddpo ‘my guinea fowls’

Two other modifiers have the same tonal behavior, the numeral “four” and the
quantifier “some”. We first consider the numeral “four”. When the preceding
noun is of the LL or LH class, as in (63a,b), no H appears on the noun and the
numeral has the tone pattern HH.

(63) a. LL nouns

bandu b’ddnd ‘four people’

miri iinyd ‘four roots’

ng’ombe iinyd  ‘four cows’
b. LH nouns

baka b’adna ‘four women’

bag’osi b’ddnd  ‘four elders’

vongo viind ‘four heads’

Given the phrasal dissimilation rule (58), underlying /bakd b’dna/ undergoes
regressive dissimilation so the two tone classes are neutralized in (63). If the
preceding noun has an underlying penultimate H tone, that H shifts to the final
syllable of the noun and is separated from the H of the numeral by a downstep. H
is not deleted in (64) because it is underlyingly on the penult and thus not adjacent
to the initial H of the modifier.

(64) meso ‘ddna ‘four eyes’
koshi ‘iinya ‘four dogs’
ngolo ‘iinyd ‘four hearts’

This pattern is also found before the quantifier “some”, where the example in
(65a) illustrates LL nouns, (65b) gives LH nouns, and (65¢) gives HH nouns.

(65) a. bandu badm ‘some people’
magembe gdani ‘some hoes’
ng’ombe riim ‘some cows’
mizi riim ‘some villages’

b. baka baam ‘some women’
masoka gdam ‘some axes’

midi riim ‘some trees’
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c. mikonu 'riini ‘some arms’
marind ‘gdam ‘some names’
vald 'viim ‘some hands’

The quantifiers “how many” exhibit special tonal behavior. After a toneless
noun, the modifier -/iinga is toneless, as in (66). Surprisingly, it remains toneless
after a H-final noun, as in (67). It is expected that the final H should shift into the
modifier, but it does not, and instead it disappears entirely.

(66) bandu baliinga ‘how many people?’
vijiko viliinga ‘how many spoons?’
ng’ ombe iliinga ‘how many cows’
miri iliinga ‘how many roots’

(67) baka baliinga ‘how many women?’
masoka aliinga ‘how many axes?’
midi iliinga ‘how many trees?’
vikapu viliinga ‘how many baskets?’

A noun with an underlying penult H surfaces with the final tone pattern LH
before this modifier. Note that Cross-junctural Spread does not apply to -liinga.

(68) meri iliinga ‘how many months?’
marind aliinga ‘how many names?’
vald viliinga ‘how many fingers?’
koshi iliinga ‘how many dogs?’

The quantifiers “many” and “all” also have anomalous tone paterns. The
underlying tone of these quantifiers is best revealed in (69) when preceded by a
toneless noun. The modifier stems have a penult H. As expected, the penultimate
H of HH nouns shifts to the final syllable of the noun, shown in (70).

(69) bandu bééngi ‘many people’ bandu bodsé ‘all people’
miri nyiingi ‘many roots’ miri yoosé ‘all roots’
ndaga nyiingi ‘many knives’ ndaga réosé ‘all knives’
magembe mééngi ‘many knives’ magembe gbéosé ‘all hoes’

(70) mizatd ‘nyiingi  ‘many sticks’ mizatd 'yo6sé ‘all sticks’
vald 'viingi ‘many fingers’ vald 'véosé ‘all fingers’

koshi ‘nyiingi ‘many dogs’ koshi 'r66sé ‘all dogs’



Tone shift and spread in Taita I 105

Unexpectedly, nouns with final H tone retain that H, and the H tone of the
following quantifier is deleted.

(71) baka beengi ‘many women’ baka boose ‘all girls’
midd nyiingi ‘many trees’ midi yoose ‘all trees’
masokd meengi ‘many axes’ masokd goose ‘all axes’
vongo viingi ‘many heads’ vongé voose  ‘all heads’
mbub4d nyiingi ‘many gardens’ mbubd roose  ‘all gardens’

The final tonal complication in noun phrasal tonology concerns the behavior of
the numeral “two”, which interacts with the tone of the preceding noun in a
special way. When it is preceded by a LL-final noun, as in (72), it surfaces with no
H tones, as expected. If the preceding noun is of the HH class, i.e., has an
underlying penultimate H tone, as in (73), then that H shifts from the noun and
appears on the penultimate syllable of the numeral.

(72) LL nouns

bandu baabi ‘two people’
miri iibi ‘two roots’
magembe aabi  ‘two hoes’
vijoko viibi ‘two spoons’
ng’ ombe iibi ‘two cows’

(73) HH nouns

bana baabi ‘two children’
meri iibi ‘two months’
mikonu iibi ‘two arms’
marina dabi ‘two names’
vala viibi ‘two fingers’
koshi iibi ‘two dogs’

Unexpectedly, an underlyingly final H on the preceding noun disappears
entirely and does not shift to the modifier, as in (74).

(74) LH nouns

baka baabi ‘two women’

bai baabi ‘two girls’

midi iibi ‘two trees’

minazi iibi ‘two coconut trees’

masoka aabi ‘two axes’
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The anomalous modifier patterns are summarized as follows. An underlying
final H deletes before a H-initial possessive pronoun, the numeral “4”, and
“some”. Nouns have the same behavior before “how many”, even though that
modifier does not have a surface H. The quantifiers “all” and “many” also have
an underlying initial H tone, but rather than causing deletion of the preceding H,
the H of the modifier deletes (additionally, the final H of the noun does not shift
into the quantifier). Finally, a final H deletes before the numeral “2”, rather than
shifting into the numeral (even though a penult H does shift into that numeral).

The main anomaly in the data is deletion of underlying final H before a modifier
H. Such dissimilation is not in itself puzzling, but the restriction of the triggering
class is. Some surface H-inital nominal modifiers are not in the triggering class, so
examples such as ndand ‘viiti ‘short bow’ in (42) do not show deletion of the final
H. Underlyingly, this comes from /ndand n-vui/, with a noun class prefix
composed of a preconsonantal nasal; this nasal is deleted before a stem-initial
fricative. If this prefix were underlyingly syllabic, then the two Hs would not be in
adjacent syllables at that level, and the lack of dissimilative lowering could be
explained on the basis of the non-adjacency of the tones. There is one factor which
might seem to weigh against that analysis, in the form of evidence that this noun
class prefix does not behave phonologically as though it were syllabic. We have
previously observed the behavioral contrast in penult-H nouns with respect to the
location of the shifted H in data such as ma-fumu md-laacha ‘long spears’ from
(39) versus choka ndddcha ‘long snakes’ from (40), where the nonsyllabicity of
the class prefix in ndddcha explains why the tone appears on the penult. This
argues that the nasal is not syllabic at the stage where Cross Junctural spreading
applies. However, if preconsonantal nasals are syllabic only at the stage where dis-
similation takes place, and desyllabify after dissimilation of H, then there is no
obstacle to appealing to the underlying syllabicity of the nasal in explaining the
difference between ndand 'viitii and ndana yddpo.

One of the modifiers which exhibits an exceptional pattern is “many”, whose
stem is underlying /ingi/. A noun class paradigm of this modifier is given in (75).
The class 10 form contains the same prefix N- found in adjectives such as ndddcha
and ndiini and as we have seen, that nasal blocks tonal dissimilation. The important
difference between ndiini which does not participate in dissimilation and nyiingi
which does, is that the nasal is preconsonantal in ndiini and prevocalic in nyiingi.
This indicates that, if syllabicity of the nasal is the explanation for the fact that
ndiini does not participate in dissimilation, syllabicity is only assigned to a pre-
consonantal nasal and not to a prevocalic one.

(75) cl.2  bééngi cl.4  miingi
cl.6 mééngi cl.8  viingi
cl. 10 nyiingi
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As noted above, the modifier -liinga ‘how many’ behaves like the numeral
“4” and we could explain its behavior by presuming that the agreement prefix has
an underlying H tone which is deleted, but there is no other motivation for positing
a H on the agreement prefix. If we suppose that the underlying form of masoka
aliinga ‘how many axes?’ is /masokd dliinga/ and the underlying form of marind
aliinga ‘how many names?’ is /marina dliinga/, then by applying rules which are
independently motivated, plus a rule deleting the H from the agreement prefix, we
can trigger the deletion of final H in masoka and limit the extent of Spreading in
masokd; whether this is sufficient motivation for positing an abstract H tone on the
prefix is a broader issue which cannot be resolved here.

As for the behavior of the quantifiers “many” and “all”, the irregularity can be
captured in the generalization that the underlying phrasal HH sequence is resolved
in this case by deletion of the H of the modifier, not that of the noun (masok4d
meengi ‘many axes’, masokd goose ‘all axes’, cf. masoka gddpo ‘my axes’,
masoka gddmi ‘some axes’). This fact has no phonetic explanation, but may relate
to the fact that they are quantifiers, and quantifiers sometimes have unexpected
patterns of behavior in the phrasal tone sandhi of Bantu languages (see Odden
[1994]).

Finally, the best explanation of the behavior of “2”—the fact that H shifts from
the penult of a noun to the prefix (marina ddbi ‘two names’) but deletes when the
H is underlyingly on the final noun syllable (masoka aabi ‘two axes’)—is
historical. The numeral stem was originally disyllabic *bili, but deletion of [,
resolution of vowel hiatus, and shortening of final vowels resulted in the loss of the
final syllable. Originally, one would have encountered alternations such as
*masoka abili from /masokd abili/ and *marina dbili from /marina abili/. After
loss of the final syllable, these forms would surface as *masoka abi and *marina
dbi, which would be subject to deletion of final H, a process that would give
masoka abi and marina dbi, the surface forms of the actual language, once
penultimate lengthening is factored in.

6. Summary

The preceding analysis of the tonal system of the Dembwa dialect of Taita has
revealed that the bulk of tonal alternations in the language can be understood in
terms of two simple operations, tone spreading and tone delinking. Tone spreading
is manifested in the form of two separate rules, one a rather general rightward
spread rule and the other a more restricted one which applies only in what might
be called a “morphosyntactically derived” environment. Delinking eliminates the
left branch of a multiply-linked H, subject to three phonological restrictions—
delinking does not apply after another H, it does not target a long vowel, and it
does not apply if the result would be a simple falling tone. It is not obvious how
these conditions should be expressed in a formal theory of phonological operations;
thus, the analysis of Taita tone potentially bears on important theoretical questions,
in particular whether output conditions are necessary on rules and, if so, what
constitutes a possible output condition on a rule. Detailed discussion of that issue is
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orthogonal to the purpose of this paper, which is to state what the facts of Taita
are that an adequate theory must account for.
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Ijesa is a dialect of Yoruba in which there are three aspect markings—progressive,
habitual, and perfective—and one tense marking—future. Tense/aspect marking in
the Ijesa dialect differs from that found in Standard Yoruba. Consider first aspectual
marking. The progressive in Ijesa is marked by mi rather than the 11 of Standard
Yoruba, as shown in (1).

(1) Tjesa Standard Yoruba
a. Momi  lod roko.l Mo i lo si roko.
I  PROGgo farm to

‘I am going to the farm.’

b. Adé mi  jeun. Adé 1 jeun.
Ade PROG eat
‘Ade is eating.’

c. Moti mi  susé. Mo ti 1 sisé.
I  PF PROG do_work
‘I have been working.’

In imperative constructions, such as those shown in (2), Ijesa allows either the
bare verb (2a) or progressive marker a plus verb (2b-c). Standard Yoruba, on the
other hand, requires the auxiliary mda and does not permit use of either the bare
verb or the progressive form. Ijesa a is a reduced form of mda, which no longer
occurs as a progressive marker in this form in Ijesa.

The habitual is marked by a vowel that assimilates to the preceding vowel in
Ijesa, but by mda i in Standard Yoruba, as in (3).

1 Abbreviations are as follows:
HAB habitual FUT future PF  perfect PROG progressive
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Ljesa
a. Bo ‘come’
b. A bo.
PROG come
‘Come.’
[jesa
c.A Jjeun.
PROG eat
‘Eat.’
[jesa
a. Bolaa tu wé
Bola HAB sell book
‘Bola is always selling books.’
b.Eé 4.

he HAB come
‘He always comes here.’

c. Oitonikanlé é  so.
truth only  is_he HAB speak
‘He speaks only the truth.’

Future tense marking also differs in the two dialects. In Ijesa, it is marked by
either a or d, in contrast to the variant forms yéo, yo, d, or mda in Standard

Yoruba.

)

Tjesa
aMaa ga
I FUT tall
‘I will become tall.’

b.Suppoa o
Supo FUT go
‘Supo will go.’

Standard Yoruba
*bo
Maa bo. cf. A bo.
be come we come
‘Come.’ ‘We arrived.’
Standard Yoruba
Mada jeun. cf. A jeun.
be eat we eat
‘Eat.’ ‘We ate.’
Standard Yoruba
Bola maa i ta 1wé.

HAB sell

A mda 6 wd.
he HAB come

Otito nikan ni 6 mada 1 so.
is he HAB

Standard Yoruba
Ol y6/yd/6 soro.
Olu FUT talk
‘Olu will talk.’

Ol maa soro.
Olu FUT talk
‘Olu will talk.’
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Vydrine, Valentin. Esquisse contrastive de kagoro (Manding) (Mande Languages
and Linguistics, vol. 4). Koln: Riidiger Koppe Verlag. 2001. Pp. 280. ISBN 3-
89645-073-5. Paper.

This volume presents a grammatical description of the phonology and morphosyntax of various
dialects of Kagoro, a samll Mande group comprising approximately 30,000 speakers located in
six or seven “zones” north of the Niger River. A prefatory chapter (pp. 7-29) discusses the
history and current status of the Kagoro language. The main body of the book consists of three
sections: “Le systéme phonologique”, “La morphosyntaxe”, and a “Liste comparative des
formes par dialectes”. The phonological description consists of three chapters that describe
vowels (pp. 30-42), consonants (pp. 43-52), and tones (pp. 53-86), respectively. Morphosyntax
is described in two chapters. Chapter 4 (pp. 87-98) describes the nominal and verbal systems,
Chapter 5 the influence of Bambara. The final section (pp. 100-145) provides an extensive
listing comparing across dialects the various features discussed in the preceding sections.
Included are an appendix (pp. 146-200), comprising three interlinearized texts, a Kagoro-
French lexicon (pp. 201-274), and a colored map of the Kagoro villages and their neighbors.
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