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A DOMAIN-BASED APPROACH TQ SETSWANA TONE

DEN1S CREISSELS

1. INTRODUCTION

The tonal morphology of most eastern and southern Bantu languages is particularly complex, and many
theoretical concepts and notational devices worked out by phonologists in the past twenty years have their
origin in attempts at understanding how Bantu tone works and at describing Bantu tone systems in the
simplest possible way. Bantu tonology played a crucial role in the development of autosegmental
phonology. More recently, the distinction between “marked” elements and “default” elements proved to be
particularly useful in the description of many Bantu tone systems.

For example, Setswana illustrates the dissymmetry between the H tone and the L tone characteristic
of many Bantu languages: H tones tend to spread, whereas nothing similar occurs with L tones. Ex. (1) &
(2) show that a H-toned subject marker exerts an influence on the tonal melody of a L-toned verb stem ~ ex.
(1) - whereas the tonal melody of a H-toned stem is not affected by the presence of a L-toned subject

marker - ex. (2).

M a 1d-bala sintle b. ba-bAl4 sfiitie

Lo bala sentle Ba bala sentle

“You (pl) are reading properly’ ‘They are reading properly’
2 a ba-kwala sinti? b. ri-kwild siiti®

Ba kwala sentle Re kwala sentle

‘They are writing properly’ ‘We are writing properly’

This suggests excluding the L tone from underlying representations and analyzing it as a default tone. In the
variant of autosegmental tonology proposed here, underlying H tones (or sequences of underlying H tones)
generate domains that tend to expand by annexing the following syllables, and L tones are simply
associated to syllables that do not happen to be included in the domain of a H tone, as shown in ex. (3) -
Bote that syllable nuclei underlyingly associated with a H tone are underlined, and that limits of H tone
domains are indicated by parentheses.
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— [ba]bala sintle (expansion of H tone domains)
— [babala si]ntie (tone spelling)
—» bab4la sinti (constitution of H tone domains)

3) a. babala sintie

— [bakwa]la sintle (expansion of H tone domains)
— [bakwala sijntie  (tone spelling)
— bakwil4 sinti2 (constitution of H tone domains)

b. bakwala sintle

— nifkwajla sintie (expansion of H tone domains)
— n[kwalasijntfe  (tone spelling)
— rikwal4 sintig (constitution of H tone domains)

c. rikwala sitle

2. THE NOTION OF TONE DOMAIN
The main difference between a classical autosegmental treatment of tone and the variant of domain theory

used here is that tone spreading is not explained in terms of a single tonal unit linked to several successiv‘

sytlable nuclei, but rather in terms of delimitation of domains generated by underlying H tones. I shall not

make use of certain possibilities of domain theory that distinguish it more fundamentally from classical

autosegmental phonology, as explained in Cassimjee & Kisseberth (1998). Therefore, my approach to

Setswana tone is more or less equivalent to a classical autosegmental treatment, but in some respects
simpler.

The point is that, in a description of Setswana tone, there are clear cases in which two or more
successive syllables belonging to the same morpheme must be analyzed as underlyingly H -toned, but every
underlying H tone can nevertheless be posited as associated to a single syllable nucleus, since within the
limits of morphemes, there is no need for positing a distinction between sequences of two syllables
associated to two different H tones and sequences of two syllables associated to a single H tone. Moreover,
within the limits of Setswana words, sequences of H-toned syllables resulting from the spreading of a single

underlying H tone are not different from sequences of H -toned syllables whose H tones originate from

different underlying H tones.

For example, the verbs b (go bla / ‘to skin’) and y®bi4 (go biia / ‘to speak’) differ i
tonal properties, but there is absolutely no difference between the tonal melody of the verb form in ex. (4a),
in which the H tone of the second syllable originates from the spreading of the H tone of the subject markef,
and in ex. (4b), in which the H tone of the second syllable represents a H tone underlyingly belon,
root, as can be seen by comparison with ex. (5a) and (5b),

replaced by a L-toned subject marker:

n their :

ging to the |
in which the H -toned subject marker has been
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) a. ba-bidd Hki b. bé-biid sibird
Pa bua nku o Ba bua seburu
They are skinning the sheep’ ‘They speak Afrikaans’
6 a ;l-l:li ki b. ri-bié sibdra
E e bua nku' ) Re bua seburu
'We are skinning the sheep’ ‘We speak Afrikaans’

Such examples show that in the case of Setswana, a classical autosegmental treatment introduces needless
complications, since a rule of fusion must be explicitely stated in order to account for the fact that there
remains no trace of the distinction between sequences of H -toned syllables involving a single underlying H
tone — as in ex. (4a) — and sequences of H -toned syllables involving two or more underlying H tones — as in
ex. (4b). In my version of domain theory, in the underlying representations, each H tone is associated to a
single syllable nucleus, and H domains are constituted after morphemes have been concatenated into words:
at this stage, each maximal sequence of H -toned syllables within the limits of a word constitutes a H
domzin ~ see ex. (3b) above. The H domains resulting from the concatenation of morphemes tend to
expand, they sometimes must contract, and when their final delimitation has been determined, the L tone is

introduced as a default tone associated to those syllables which do not belong to a H domain.

3. EMPTY SYLLABLES IN THE UNDERLYING REPRESENTATIONS

There are, however, in Setswana tonal phenomena that have no obvious explanation within the framework
outlined in section 2. For example, it is easy to establish that the subject marker of class 2 ba, the object
marker of class 11 I, the formative which follows the subject marker in the potential tense ka and the verb

root meaning ‘write’ kwal all include a H tone in their underlying form. But consider ex. (6):

© a ri-kwéls 1okwald b.
Re kwala lokwalo
‘We are writing a letter’

ba-kwala Iokwaild
Ba kwala lokwalo
‘They are writing a letter’

c. n-ld-kwild naé d.
Re lo kwala nae - lokwalo
‘We are writing it with him/her the letter’

ba-1d-kwal4 naé
Ba lo kwala nae - lokwalo
‘They are writing it with him/her the letter’

e. ri-ké-kwala Iokwald f. bé-ka-kwila Iokwald
f?;;, ka kwalaf lokwalo . Ba ka kwala lokwalo
‘e can write a letter’ ‘They can write a letter’

Ex. (6 : i
- (6b) and (6¢c) conform with the principle stated above according to which, in Setswana, sequences of
derly; i
yingly H-toned syllables resulting from the concatenation of morphemes constitute a single H domain.
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But, without any apparent reason, this principle seems contradicted by ex. (64), (6e) and (6f). In ex. (6¢),a
possible explanation of the L tone of the syllable kwa could be that the H domain generated by the H tone of -
the root has been retracted in order to avoid the adjacency of this domain with the H domain generated by
the H tone of the post-subject potential marker ka. In a similar way, a possible explanation of the L tone of
the syllable ka in ex. (6f) and of the syllable l® in ex. (6d) could be that their H tone has been deleted in
order to satisfy the same principle of nonadjacency of H domains. But in that case, it would be necessary to
posit an ad hoc distinction between word-internal boundaries authorizing the inclusion of two adjacent
syllables belonging to different morphemes in the same H domain — as in ex. (6b) and (6¢) — and word-
internal boundaries prohibiting the constitution of H domains including successive syllables belonging to
different morphermes - as in ex. (6d), (6e) and (6f). P

It seems to me that the use of different types of boundaries in the description of phonological
processes should be restricted to very general types of boundaries which can be independently motivated on
grammatical grounds, such as the limits between affixes and stems, or that between words, phrases or
clauses. “Special boundaries™ are nothing more than a purely descriptive device devoid of any explanatory
value, since they make it possible to integrate observations which in fact contradict the theory on which the -
description is based. The introduction of special boundaries in the formulation of the conditioning of tonal
processes is therefore acceptable only as a provisional solution in cases when no better solution seems
forthcoming.

Starting from this principle, in an earlier article entitled “La tonalité des finales verbales et 12
distinction entre formes verbales disjointes et formes verbales conjointes en tswana” (1994), I argued
against the hypothesis of underlying forms in which only H tones are specified, and I proposed to include
floating L tones in the underlying form of certain morphemes in order to account for phenomena such as
those illustrated in ex. (6d) to (6f) above. But this solution completely failed to account for the lack of |
symmetry between H tone and L tone, thereby causing the analysis to consider tonal processes that
intuitively seem to be particular applications of a more general principle as a random collection of .
independent phenomena.

After the publication of that paper I came to see that the same facts can be explained in a mor®
principled way by positing in the underlying form empty syllables (i.e. syllables reduced to a sequence of
skeletal positions associated with no segmental or tonal units) instead of floating L tones. In & model
phonology that distinguishes a skeletal tier from the syllabic tier, the segmental tier and the tonal tier,
empty syllable can be defined as a sequence of two skeletal positions having the syliabic status of onset

nucleus, but with no association with units of the segmental and tonal tiers. Empty syllables cannot sf
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as such, since at the surface phonemic level, nuclei must have some segmental content: if the nucleus of an
underlyingly empty syllable does not in one way or another associate with some segmental phoneme, this
syllable must be deleted. However, the presence of empty syllables in the underlying representation can
account for apparent exceptions to the principle according to which, in Setswana, underlyingly H-toned
syllables separated only by a word-internal boundary are included in the same H domain.

For example, in the treatment adopted here, the formative which follows the subject marker in the
potential tense has the underlying form {ka «}, and the object marker of class 11 has the underlying form
{«l@}, where ¢ represents an empty syllable. Thus, at the stage when H domains are constituted, in bé-
kwald - ex. (6b) — and ri-lc5-kw4lé — ex. (6¢), the two underlying H tones, being associated to two adjacent

syllables, generate a single H domain which subsequently annexes the following syllable, as shown in (7):

@ a. ba + kwal + a [bakwalla
[bakwala]

bakwald

no[lokwalla
n«[lgkwala]
rildkwald

b. n+olo+kwal +a

T A )

But in ri-ké-kwalé — ex. (6¢) — and ba-ka-kwéla — ex. (6f), the H tone of the potential marker {ka«.} and
the H tone of the root {kwal} (co-)generate two distinct H domains, since they are separated from each other
by an empty syllable. For the same reason, in ba-1d-kw4la ~ ex. (6d), the H tone of the subject marker {ba}
and the H tone of the object marker {«.la} (co-) generate two distinct H domains. When the empty syllable
is deleted, the adjacency of the H domains previously constituted is avoided by contracting one of the two H
domains — preferably the first one, but subject to the proviso that a monosyllabic H domain cannot contract

(because then the H would vanish completely). This is shown in (8):

® a ba + vlw + kwal + a [ba] « {inkwalla
[ba) « [lokwala]
[bajllokwala]
ballokwala]

baldkwald

nka] «» [kwalla
ri[ka] «, [kwala]
n[kaj[kwala]
n{kalkwa(la]
nkikwald

R

b. n + kas, + kwal + a

[
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[baka] « [kwalla
[baka] «» [kwala]
[bakallkwala]
[bajkalkwala]
bakakwala

c. ba + ka«+ kwal +a

Ll

This explanation is consistent with the fact that in such configurations, an additional L-toned syllable may

appear, as in ex. (9) — note that the double vowel does not represent a long vowel, but rather two identical

vowels with the status of syllable nuclei separated from each other by an empty onset:

%) ri-kda-04 naé ’
Re kaa ja nae
“We can eat with him / her’

An interesting explanation of this additional syllable is that, in cases when the deletion of an empty syllable

would lead to the adjacency of two monosyllabic H domains (i.e. H domains neither of which can contract),

a copy of the preceding vowel can associate with the nucleus of the empty syllable in order to avoid the

violation of the 0CP which would follow from the deletion of this empty syllable, as shown in (10):

0 +ka +d3t+a - n[ka] « [d3a]
= " i n(kal « [d3a]
— n{ka] «a[d3a]

— rikaadza

4. A RULE-BASED ACCOUNT OF EXPANSION AND CONTRACTION OF H-DOMAINS IN SETSWANA

In Setswana, as in many Bantu languages, the tonal morphology of the verb is particularly complex.

Therefore, the mere fact that a relatively simple and principled description of the tonal morphology of the
Setswana verb can be gotten within the framework outlined in the preceding sections is by no means 2

trivial achievement. N
(1997) provides a comprehensive description of the tonal variations of Setswana

of ordered

Creissels et al.

verb forms, and shows that every detail of these variations can be accounted for by the system

rules summarized in (11).

X Morphological rules ) )
an-e Rxoza: In the subjunctive positive, if no object marker is present, a H tone associates to the

final, the first syllable of lexically toneless stems takes a H tone, and the second syllable of

ising three syllables or more takes a L tone. .
;tte:r:s]:o?npr::selnin tensis, a grammatical H tone associates with the only syllable Of:

monosyllabic stems (if it is not already associated with a H tone) and with the sec!
syllable of non-monosyllabic stems.
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b. Ceonstitution of H domains : Every maximal sequence of H -toned syllables within the limits of
a word constitutes a H domain.

Expansion of H domains

Rion24: A H domain including the second syllable of a stem comprising three syllables or
more expands to the right, and the only limitation to its expansion is that it must not come
into contact with another H domain within the limits of the word.

Rton2p: H domains whose last syllable is not the second syllable of the stem expand to the
right, but their expansion is limited by the following conditions:

—in general, such a H domain can annex at most two toneless syllables,

- an additional toneless syllable can be annexed if and only if the second annexed syllable
represents an object marker,

— the last syllable annexed to the H domain must not be empty,

— the expansion must not bring the H domain into contact with another H domain within the
limits of the word.

Rules concerning empty syllables

Resyq: If an empty syllable surrounded by two monosyllabic H domains immediately
precedes a monosyllabic stem, its nucleus associates with a copy of the preceding vowel.
Resyp: A copy of the following vowel is optionally associated with the nucleus of an empty
syllable satisfying the following conditions:

— it must be in antepenultimate position,

- it must be immediately preceded by a H -toned syllable,

— it must be immediately followed by a H-toned syliable having an empty onset and
belonging to the same morpheme.

Resyc: The empty syllables that remain after the application of Resya and Resyp are
deleted.

Rules operating on adjacent H domains

Rrton3g: The right edge of a non-monosyllabic H domain immediately preceding another H
domain shifts one syllable to the left, irrespective of the number of syllables of the second H
domain.

Rton3p: The left edge of a non-monosyllabic H domain immediately preceded by a
monosyllabic H domain shifts one syllable to the right.

Rton3c: Two monosyllabic H domains brought into contact by rule Resy, fuse.

The optional realization 6 ' 6 6 of certain sequences 6 é 6

Rtong: If two H domains are separated by a toneless syllable representing the formative of
the present negative participial or of the perfect negative participial, this toneless syllable is
optionally annexed by the following H domain, but the H domains brought into contact by
this annexation remain distinct and are separated from each other by a downstep.

Tonal alternations affecting the final syllable of the verb in certain tenses

Rtons,: In certain tenses, if the last syllable of a verb form in clause-final position belongs
to a non-monosyllabic H domain, the right edge of this H domain shifts one syllable to the
left.

Rronsp: In certain tenses, if the last syllable of a verb form in non-clause-final position
belongs to a non-monosyllabic H domain, the right edge of this H domain shifts one syllable
to the left if and only if the following conditions are both satisfied:
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— the following word must not be a substantive Or a proper name;

— the first syllable of the following word must belong toa H domain.
The rules summarized in (11) determine what may be called the basic melody of the verbal word; this basic
melody may be modified by the subsequent application of post-lexical rules that automatically apply in
Setswana at word boundaries and before a pause, irrespective of the grammatical nature of the units

involved. These post-lexical rules are given in (12).

When words are concatenated, a H domain whose right edge coincides with a word

(12) a.
boundary annexes the initial syllable of the following word if this initial syllable does not
belong to a H domain and if this annexation does not lead to a violation of the OCP.

b. If two H domains are brought into contact by the concatenation of ayords and if the H
domain at the beginning of the second word is monosyllabic, the H domains fuse.

c. If two H domains are brought into contact by the concatenation of words and if the H
domain at the beginning of the second word is not monosyllabic, they are separated from
each other by a downstep.

d. If the right edge of a non-monosyllabic H domain coincides with a pause, it shifts one

syllable to the left.

§, SETSWANA TONE AND OPTIMAL DOMAINS THEORY

Within a rule-based model of phonology, a comprehensive description of the tone system of Setswana by

means of a relatively small number of rules operating on the delimitation of H domains is possible. The

ordering of these rules is largely a consequence of the principles of lexical phonology, and the processes

they describe can most of the time be considered as consequences of general principles: in Setswana as in

many Bantu languages, monosyllabic H domains tend to be avoided, the adjacency of H domains tends to be

avoided, a coincidence between the right edge of a H domain and a pause tends to be avoided, and the rules

predicting the delimitation of H domains in Setswana are to 2 large extent repair rules that rectify

undesirable configurations. The question now is: would it be possible to go further, and to account for the

same data within a constraint-based model of phonology?

Cassimjee & Kisseberth (1998) develops a domain-based approach to Bantu tone within the
framework of optimality theory. In this paper, Cassimjee & Kisseberth propose to explain what
autosegmental analyses have described as bounded spreading as the extension of a H domain motivated by

the need o avoid violating a constraint such that a H domain should not be monomoraic or monosyllabic.

However, such a constraint can hardly account for the delimitation of the domain of the H tone underlyingly

associated with the first syliable of the verb stem in ex. (13):

DOMAIN-BASED APPROACH TO SETSWANA TONE 319

(13) a ri-tth3k3mélestya sintle b. ri-bérékélana siitie
Re tlhokomelesega sentle Re berekelana sentle
We are treated properly’ *We are working for each other properly’
c. ri-biisdna suitie d. ri-thiséné sinti
Re buisana sentle Re thusana sentle
We are speaking to each other properly’ ‘We are helping each other properly’
e. ri-kwala sinti® f. ri-d34 sintie
Re kwala sentle Re ja sentle
'We are writing properly’ ‘We are eating properly’

In each of these sentences, there is a single underlying H tone associated to the first syllable of the verb
stem, as shown in (14):

(14) a. ri-[tthakome]leseya sintle b. n-[bereke]lana sintte
c. ri-{buisa]na sintie r-[{thusana si|ntie
e. n-{kwala si)ntie f. n-[d3a sijntie

Ex. (13a) to (13¢) clearly involve a case of bounded spreading: the right edge of the H domain is not aligned
with the right edge of the word, and the domain of the H tone underlyingly associated to the first syllable of
the stem annexes a limited number of syllables, irrespective of the length of the stem. These facts are easily
accounted for in a rule-based model following the principles of lexical phonology: in such a framework, the
delimitation of the H domains in ex. (13) can be correctly predicted by positing an expansion rule with a
maximum range of two syllables operating within word limits — see (11c) — followed by a post-lexical
expansion rule with a maximum range of one syllable — see (12a). By a contrast, putative constraint
according to which H domains should not be monosyllabic does not explain why the domain of the H tone
underlyingly associated to the first syllable of the stem may annex two or even three syllables.

Ex. (15) provides additional evidence against the hypothesis according to which bounded spreading

results from a constraint on the minimal size of H domains.

(15)  a ba-tth5kSmélestya sintie b. ba-bérékélana sintie
lBa tlhokomelesega sentle Ba berekelana sentle
They are treated properly’ ‘They are working for each other properly
c. ba-biisana sitie d. ba-thiséna sintie
1‘31?hbmsana senll.e Ba thusana sentle
ey are speaking to each other properly’ ‘They are helping each other properly’
e. ba-kwala sintie f. ba-d34 sinti
Ba kwala sentle Ba ja sentle
They are writing properly’ “They are eating properly’
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The only difference between ex. (13) and ex. (15) is that in the sentences of ex. (15), there is an additional

underlying H tone associated to the subject marker, as shown in (16).

(16) a. [ba-tthokome]lesexa sintie b. [ba-bereke]lana sintie
c. [ba-buisa]na sintte d. [ba-thusana sijntie
e. [ba-kwala sijntie f. [ba-d3a si]ntie

In these sentences, it must be assumed that the two underlying H tones generate a single domain: if these H
tones generated two distinct domains, the domain generated by the lexical H tone would be expected to
contract in order to avoid adjacency with the domain of the H tone of the subject marker, as in ex. (6d) to
(6f) above. The problem now is that, if bounded spreading truly resulted from a constraint 2n the minirnal
size of H domains, the right edge of a H domain beginning with the first syllable of the verb - as in ex. (15)
— would not be expected to coincide with the right edge of a H domain beginning with the second syllable -
as in ex. (13). Here again, this problem does not exist in a rule-based description, since the expansion rules
accounting for ex. (13) account equally for ex. (15)

Such phenomena constitute a major challenge to optimal domains theory. In its presents state, this
theory explains unbounded spreading by means of alignment constraints and tries to explain bounded
spreading by means of a constraint banning non-monosyllabic domains; but this explanation is not very
convincing, since it applies only to the very particular case of bounded spreading in which a single
additional syllable is added to an originally monosyllabic domain. It fails to explain cases of bounded
spreading with a possible range of two or three syllables, or cases of bounded spreading in which non-
monosyllabic domains expand in the same way as monosyllabic domains. The fact that optimal domains
theory unquestionably captures the general principles underlying certain tonal processes characteristic of
Bantu tone systems in a particularly insightful way must not make one forget that there are also tonal
phenomena that are relatively common in Bantu languages (in particular, bounded spreading not limited to
originally monosyllabic R domains) for which no simple and convincing explanation has yet been proposed
in this framework.

4
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