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IsiXhosa Verbal Tonology:

A Comprehensive Non-Derivational Account’
William H. Ham

IsiXhosa, a Bantu language of South Africa, features a rich system of morphologically and
tonologically complex verbal inflection paradigms. This paper takes an Optimality Theoretic
approach to accounting for the distribution of high tones in IsiXhosa verbal paradigms, exploring
the complex interactions between the tonology and prosodic and morphological structure. The
result is that all 43 of the verbal inflection paradigms listed by Claughton (1983) are generated by
a single constraint hierarchy characterized by morphologically conditioned rerankings, unrankings,
and reformulations. This analysis therefore makes the broader prediction that given a non-
derivational, constraint-based view of grammar, morphology can extend beyond morphemes into
the constraint hierarchy itself.

1 Introduction

The tonal systems of Bantu languages are characterized by the exceptional mobility of
their high tones, which are able to spread from their lexical source across one or even
several morphemes to anchor on or near a metrically prominent syllable. These high tones
often leave no surface trace of their origins (see Downing 1990 on IsiZulu), and can even
cross prosodic word boundaries (see Kisseberth 1984 on Digo and Kenstowicz and
Kisseberth 1990 on Chizigula). This paper focuses on the tonology of verbal inflections in
IsiXhosa, a Nguni language of the Southern Bantu family with approximately six million
speakers in the Transkei and Ciskei regions of South Africa.

Beyond the mobility of its high tones, IsiXhosa is typical of Bantu languages in that it
features both lexically high-toned and toneless morphemes, including roots and subject
agreement markers (hereafter SM).! Interestingly, the pattern of tonal mobility is not
uniform across inflection paradigms, as shown in (1). In the short present indicative
example in (1a), consisting of a toneless SM, a high-toned verb root, and the toneless

" Many thanks to Lee Bickmore, Marek Przezdziecki, Abby Cohn, Paul Smolensky, Bruce Hayes, John
Goldsmith, Kirsten Fudeman and Mark Baker for their helpful comments and suggestions on earlier
versions of this paper — and especially to Phelisa Zihlangu, my native speaker consultant, for all of her
assistance and patience with this project. All errors are my own. Examples are given in IsiXhosa
orthography, with the exception of lengthened vowels, which are represented in this paper as
orthographically doubled for the sake of clarity.

' I follow a number of previous authors in assuming that the relevant distinction here is one of high-toned
vs. toneless, since low tones appear to play no active role in Bantu tonology (see, e. g., Clements and
Goldsmith 1984; Goldsmith, Peterson and Drogo 1986; and Downing 1990). One apparent exception to
this general assumption is Venda, in which there is evidence that low tones play an active role in the
phonology (see Cassimjee 1983, 1990 for details).
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indicative (IND) mood marker -a, high tone appears on the antepenult. In the singular
imperative example in (1b), consisting only of the root and the indicative marker, high tone
appears on the penult:

@)) a. ndi-bonisiis-a b. bonisiis-a
SM-root-IND root-IND
‘I show clearly’ ‘show clearly!’

The high tone in both examples in (1) may optionally spread from the left edge of its source
(bere, the verb root) to either the antepenult (2a) or the penult (2b):

2) a. ndi-bénisiis-a b. bénisiis-a
SM-root-IND root-IND
‘I show clearly’ ‘show clearly!’

If toneless SM ndi- in (1a) and (2a) is replaced by the high-toned SM bd-, only one of the
two high tones may surface — again on the antepenult:

3) a. ba-bonisiis-a b. *ba-bonisiis-a
SM-root-IND SM-root-IND
‘they show clearly’ ‘they show clearly’

In other paradigms, however, it is possible for multiple high tones to appear. This is the
case in the long form of the present indicative in (4a), as well as in the short perfect in (4b):

(4)  a. ba-ya-bonisiis-a b. ba-shukumis-ée
SM-PRES-root-IND SM-root-PERF
‘they show clearly’ ‘they have shaken’

Previous analyses of IsiXhosa tonology (e.g., Goldsmith, Peterson and Drogo 1986;
Downing 1990; Kisseberth 1993) only scratch the surface of formally accounting for the
distribution of high tone in IsiXhosa verbs, examining only a handful of the 43 inflection
paradigms described by Claughton (1983). It is the goal of this paper to provide a
comprehensive and integrated analysis for all 43 of the verbal inflections included in
Claughton’s (1983) paradigm list. As part of this study, I have obtained confirmation for
each paradigm in extensive elicitation sessions with a native speaker consultant, Phelisa
Zihlangu, from Qonce (King William’s Town), South Africa.
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Goldsmith, Peterson and Drogo (1986) and Downing (1990) follow the central premise
that a shift in the position of abstract “accent” — distinct from metrical prominence — is
responsible for the association of high tone to the antepenult in paradigms like the short
present in (1a), but to the penult in paradigms like the singular imperative in (1b). I will
suggest here, however, that the notion of “accent” is dispensable in IsiXhosa, that metrical
prominence is invariable and always concrete, and that the difference between the two
paradigm types is essentially morphological in nature.

My proposal is couched in Optimality Theory (see Prince and Smolensky 1993;
McCarthy and Prince 1993, 1995), a non-derivational approach to phonology which
replaces ordered rules with ranked constraints and serial derivations with a potentially
infinite number of parallel well-formedness evaluations. The central premise behind an
Optimality Theoretic view of grammar is that constraints are violable regardless of rank and
- that well-formedness is a function of minimal constraint violation — the candidate which
emerges as optimal is not necessarily the one which complies fully with every constraint,
but simply the one which violates the fewest constraints of the highest rank.

A recurrent theme in the Optimality Theoretic literature is the notion of edge-oriented
alignment (see esp. McCarthy and Prince 1993, 1995 and references therein). As we will
see, IsiXhosa adds to the growing corpus of evidence suggesting that the edges of both
prosodic and morphological constituents can be of equal relevance in determining well-
formedness. Under the analysis developed here, the location of high tone in the examples
given in (1-4) is fundamentally reliant on prosodic structure, most crucially on the
metrically prominent syllable. Because I argue that metrical prominence is a property of
trochaic foot heads in IsiXhosa, this means that there is a direct link between the
positioning of high tone and the positioning of feet. The morphological constituency has a
direct role to play as well, in that feet are right-aligned with stems (i.e., the verb root plus
any suffixes). One important consequence of this approach is that tonal “domains” — i.e.,
the constituents within which only one high tone may be parsed — emerge for free in the
form of phonological and morphological edges. This runs contrary to the claim advanced
in Kisseberth (1993) that high tones project domain edges of their own accord, and
therefore represents a considerable simplification of the grammar.

I also present evidence for a certain degree of flexibility in the constraint ranking, which
manifests itself in three principal ways. First, I argue that the difference in the positioning
of high tone in paradigms such as (1a) and (1b) is due to the relative ranking of two
constraints on tonal association, and that this ranking is conditioned purely by the
morphology. In other words, it is a lexica]ly-speciﬁed property not of any particular
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morphological constituent, but of the paradigms themselves. Second, I suggest that the
optional nature of high tone spread in forms such as (2a) and (2b) is attributable to the
unranked status of a different pair of constraints with regard to each other. Forms with and
without spreading are equally good, since violating one of the relevant constraints is no
worse than violating the other. And third, the presence of a single high tone in (3a) as
opposed to the multiple high tones in (4b) is the result of a morphologically-conditioned
reformulation of the scope of a single constraint identifying the prosodic or morphological
constituent within which only one high tone may be parsed — again, a lexically-specified
property of each paradigm. The presence of multiple high tones in (4a), on the other hand,
will be attributed to the presence of more than one such tonal “domain.”

In addition to accounting for the surface facts of IsiXhosa verbal tonology, the analysis
presented below therefore makes two important predictions about the nature of Optimality
Theoretic grammars. The first of these is that the morphology can assert itself directly
through the organization of the constraint hierarchy; the second is that this type of morph-
less morphology can assert itself in at least three ways — reranking, unranking, and
reformulation.

This paper is organized as follows: §2 advances the proposal that although IsiXhosa
generally makes use of syllabic trochees in assigning metrical prominence to the
penultimate syllable, iambic feet are employed to this same end in the short perfect, a
paradigm featuring a lexically long ultimate vowel. §3 illustrates how feet are aligned with
morphological structure, how strict adherence to this alignment strategy often results in
unfooted syllables, and how both feet and unfooted syllables are integrated into higher
prosodic structure. §4 and §5 explore the relationship between prosodic structure and high
tone, using the short present indicative (1a) and singular imperative (1b) as case studies; the
difference between antepenultimate high tone in the former and penultimate high tone in the
latter is attributed to the reranking of two constraints. §6 examines high tone spread as
shown in (2), and relates its optional nature to the presence of two constraints unranked in
relation to one another in the hierarchy. §7 explains the presence of a single high tone
(despite the presence of more than one high-toned morpheme) in (3) with an extended
version of the Obligatory Contour Principle (OCP), a reformulation of which also accounts
for the presence of more than one high tone in examples like short perfect (4b). Finally, §8
attributes the presence of multiple high tones in examples such as long present (4a) to the
presence of more than one tonal domain. A schematic analysis for each of the 43 verbal
paradigms listed in Claughton (1983) follows in an appendix.
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2 Metrical prominence?

Vowel lengthening is a common correlate of metrical prominence cross-linguistically,
as pointed out by Hayes (1995: 4-20). This is especially the case in Bantu languages,
many of which are characterized by penultimate vowel lengthening (see Clements and
Goldsmith 1984; Goldsmith 1987). In this section, I show that IsiXhosa is no exception to
this generalization: metrical prominence generally falls on the penult, which I suggest
corresponds to the head of a trochaic foot. As we will see, however, the situation is
complicated somewhat by the presence of lexicalized long vowels in word-final position in
one paradigm, the short perfect. This calls for positing that IsiXhosa makes use of both
trochaic and — in the case of the short perfect — iambic feet in assigning metrical
prominence. , v

The examples of the short present indicative in (5) illustrate that penultimate lengthening
applies to words of all sizes, and is in no way dependent on high tone — even completely
toneless forms (marked here as '@') feature a long penultimate vowel:

5) SM-root-IND

o O 0
a. ndii-lw-a ‘I fight’
b. ndi-baal-a ‘I count’
c. ndi-baliis-a | ‘I narrate’
d. ndi-shukumiis-a ‘I shake (trans.)’
e. ndi-namatheliis-a ‘I cement’

We can confirm that vowel length is not lexical here by examining (5b-c) more closely:
(5¢), ndibaliisa, is formed by adding the causative marker -is- to the right edge of the stem -
bal- in (5b). Note that the penultimate vowel is lengthened in both cases, even though an
extra syllable has been added to (5c).?

IsiXhosa does in fact have a few lexicalized long vowels, most notably in the noun
class 2b prefix /o:-/ (e.g., ootata, ‘fathers’) and class 10 prefix /fi:-/ (e.g., lincwadi,
‘books’), as well as in two verbal paradigms — the short perfect (e.g., ndibalée, ‘I have
counted’) and the remote past (nddabdla, ‘I counted’). Note that penultimate lengthening

2 A number of insightful suggestions central to the analysis developed in this section were provided by
John Goldsmith and Marek Przezdziecki.

* Both the causative marker -is- as well as the applicative or benefactive marker -el- appear frequently in the
examples cited in this paper. Because these morphemes are themselves toneless and induce no unusual
tonological effects, I treat them as part of the verb root for the sake of simplicity.




162 WiIiLLIAM H. Hawum

occurs in all of these forms except the short perfect, but is omitted in these examples for
clarity. It is the short perfect which provides a particularly informative contrast to the
pattern of lengthening observed in (5). The short perfect is formed by adding long vowel
/-e:/ to the right edge of the verb stem. In addition, the perfective morphology includes a
high tone which docks on the penultimate mora only, resulting in a falling contour tone on
the final vowel: '

6) SM-root-PERF

o @ H
a. ndi-lw-ée ‘I have fought’
b. ndi-bal-ée ‘I have counted’
c. ndi-balis-ée ‘I have narrated’
d. ndi-shukumis-ée ‘I have shaken (trans.)’
e. ndi-namathelis-ée ‘I have cemented’

Here, we see no penultimate lengthening parallel to that which occurs in the short present
(5). Why might this be? One possibility is that the penultimate syllable is metrically
prominent in the short present (5), but the uitimate syllable is metrically prominent in the
short perfect (6). A second possibility is that the penultimate syllable is metrically
prominent in the short present, but the penultimate mora — assuming that long vowels
contain two moras — is prominent in the short perfect. Given that languages do not
generally assign prominence at one level of prosodic structure in one form, and at another
in the next (see, e.g., Hayes 1995), the first possibility seems much more likely,
particularly if we assume — as I do here — that the long final vowel in the short perfect is
not the result of an isolated case of ultimate lengthening, but instead is a lexicalized long
vowel like those in noun classes 2b (ootata, ‘fathers’) and 10 (iincwadi, ‘books’).

Let us first turn to forms with lengthened penults such as the short present (5). This
pattern is by far the most common; in fact, the short perfect (6) is the sole exception that I
know of in IsiXhosa. Following this observation, I propose that IsiXhosa is basically a
syllabic-trochaic language (Hayes 1987, 1995; McCarthy and Prince 1986) with feet in
which the strong (prominent) syllable (S) is followed by the weak (W), as shown in (7):

M (c,0,)k

I assume that feet in the shape of (7) are members of the prosodic hierarchy in (8), based
on Selkirk (1986), Zec (1988), Hayes (1989), and McCarthy and Prince (1993):
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®) Prosodic Word Prwd
Foot F:t
Syllable c
Mora ;IL

In terms of an analysis based on ranked, violable constraints, (7) is singled out in the
majority of cases as the only type of well-formed foot by the following rhythmic grouping
constraint:

()] FooT BINARITY(G) (Prince and Smolensky 1993: 47)
Feet are disyllabic.

In addition, the constraint in (10) establishes trochaic quality, where the strong (head)
branch of the foot (S) precedes the weak branch (W):

(10)  FootForM(TROCHAIC) (adapted from Cohn and McCarthy 1994: 8)

SwW
Feet are of the form (U W)g;, where IS precedes IWI.

In tableau (11), we see that FooTForRM(TROCHAIC) and Foor BINARITY(G) (hereafter

FrBIN) conspire to select the syllabic trochee in (7) as the only well-formed foot type.
Since we have no evidence at this point for the ranking of these two constraints relative to
one another, they are separated by a dotted line in the tableau. Shaded boxes are irrelevant
in determining the most harmonic output:
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(11) FtForM(T), FTBIN(O)

Input: any string 6 ¢

candidates F1FOoRM (T) | FTBIN(o)

*1

*) *|

f. (0)

The only well-formed candidate — and therefore the winner (52°) — is the one which obeys
both constraints, namely (11a); violation (*) of either is fatal (*!). Note that (11a) is
identical to the foot in (7).

Assuming that metrical prominence corresponds to the strong branch of the foot and
that lengthened penultimate vowels occur in metrically prominent syllables, the examples
of the short present in (5) minimally contain a foot of the shape (11a) at their right edges, as
shown in (12) (see also Downing 1990). Metrically prominent syllables are underscored:

(12)  SM-root-IND

o @ 0

a. (ndii-lw-a) ‘I fight’

b. ndi-(baal-a) ‘I count’

c. ndi-ba(liis-a) ‘I narrate’

d. ndi-shuku(miis-a) ‘I shake (trans.)’
e. ndi-namathe(liis-a) ‘I cement’

Notice that the constraints in tableau (11) have nothing to say about the penultimate
lengthening observed in (12). In the case of (12a), for example, (ndii-lw-a) with
penultimate lengthening, and (ndi-Iw-a) without it, perform equally well with regard to
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F1BIN(0) (8) and FTFoRM (9), provided that the strong branch of the foot precedes the
weak:

(13) FrForMm(T), FTBIN(G)

Input: ndi-lw-a

candidates FrForm(T) F1BIN(G)

S W

=¥ a. (ndii-.Iw-a)
S W

= b. (ndi-.lw-a)

W S
c.. (ndii-.lw-a) *|

Because the weak branch of the foot precedes the strong in (13c), this candidate is
eliminated by a violation of FTForM(T). (13a) and (13b) tie for well-formedness here,

since both obey FTFORM(T) as well as FTBIN(G).

As shown by the examples in (12), however, what we consistently find in IsiXhosa is
(13a), with a long penultimate vowel. In other words, we find a bimoraic (heavy) syllable
in the strong branch of the foot followed by a monomoraic (light) syllable in the weak
branch, as illustrated in (14):

(14) S W
(c,, 0 )Ft

The shape of the foot in (14) runs against the prediction that both branches of the trochee
are optimally of equal quantity, as suggested by Prince (1990), and subsequently by Hayes
(1993), Prince and Smolensky (1993), and Mester (1994). This generalization is captured
by the constraint in (15), where ISI and IWI represent the quantity of the strong and weak
branches, respectively:

(15) TrocHAIC QUANTITY (Prince 1990: 359)
In a rhythmic unit (S W), ISI = IWI, preferably.

Note that this constraint appears to disprefer trochaic lengthening, since it results in a
quantitative imbalance within the foot, as in (14). The fact that we find trochaic
lengthening in IsiXhosa provides us with evidence that a higher-ranking constraint is
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interfering with TROCHAIC QUANTITY. The source of this interference is, I suggest, the
constraint given in (16), whose basic function is to ensure that metrically prominent vowels
are long:

(16) WEIGHT-TO-PROMINENCE
The strong branch of the foot must be a heavy syllable.*

In the phonology, this means that if the lone mora of a lexically short vowel is metrically
prominent, it receives extra weight in the form of an additional mora. In the phonetics, this
extra weight translates into increased duration, and therefore greater salience. As shown in
tableau (17), trochaic lengthening emerges from the dominance of WEIGHT-TO-PROMINENCE
over TROCHAIC QUANTITY:

(17)  WEIGHT-TO-PROMINENCE » TROCHAIC QUANTITY

TR
I

Input: ndi-lw-a

candidates

pp p
VvV |
= a. (ndi-.lw-a)

TR
L

b. (ndi-.lw-a)

The winner here is candidate (17a), identical to (12a): even though its uneven trimoraic
foot violates TROCHAIC QUANTITY (15), it crucially complies with WEIGHT-TO-PROMINENCE
(16). Candidate (17b), on the other hand, has a bimoraic, quantitatively even trochee but
fatally violates WEIGHT-TO-PROMINENCE because the prominent syllable is not heavy.

This result means that a mora not present in the input — i.e., in the lexical
representation — is added to the optimal output form. Recall that the penultimate vowel in
ndibaala (‘I count’) is not lexically long, as shown by the contrast with its causative from
ndibaliisa (‘I narrate’); the same holds for the vowel of the first singulai' subject marker ndi-

* This constraint is essentially the mirror image of the Weight-to-Stress Principle (Prince 1990), which
prefers that heavy syllables be stressed. Instead of associating prominence to weight, the constraint in (16)
prefers that weight be associated to prominence. Below, I argue that the Weight-to-Stress principle also has
arole to play in determining foot well-formedness in IsiXhosa.
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in ndiilwa (‘I fight’), which is long only in penultimate position (cf. ndibaala, ndibaliisa,
etc.). Predictable lengthening of this type violates the DEPENDENCY constraint (see
McCarthy and Prince 1995: 264) in (18), which mediates against moraic epenthesis:

(18)  Dep-IOQ)

Every mora in the output (O) has a correspondent in the input (I).

The fact that penultimate lengthening occurs in IsiXhosa means that the pressure to have a
heavy syllable as the strong branch of a foot is relatively greater than the grammar’s
dispreference for epenthetic moras (). In other words, WEIGHT-TO-PROMINENCE must
outrank DEP-IO(|L), as illustrated in tableau (19):

(19)  WEIGHT-TO-PROMINENCE » DEP-IO(1L)

Lo
I

Input: ndi-lw-a

candidates

Ru u
Voo

5 a. (ndi-.lw-a)

TR
I

b. (ndi-.lw-a)

WTt-TO-PROM

Here, candidate (19a) with its extra mora wins out over (19b), which remains faithful to the
input as far as prosodic weight is concerned, but in the process fatally violates higher-
ranking WEIGHT-TO-PROMINENCE.

At this juncture, we are left with the question of how FIBIN(G) and FTForM(T) are

ranked in relation to WEIGHT -TO-PROMINENCE, which, as shown in tableaux (17) and (19),
dominates DEP-IO(p) and TROCHAIC QUANTITY. In order to answer this question, we must
return to the short perfect forms in (6), repeated here as (20). Recall that we are assuming
the final long vowel in these forms to be lexically long:



168 WILLIAM H. HAM

(20) SM-root-PERF

¢ @ H
a. ndi-lw-ée ‘I have fought’
b. ndi-bal-ée ‘I have counted’
c. ndi-balis-ée ‘I have narrated’
d. ndi-shukumis-ée ‘I have shaken (trans.)’
e. ndi-namathelis-ée ‘I have cemented’

The first point to be addressed is the foot structure of a disyllabic form such as (20a). If
FTBIN(0) is ranked highly enough that feet are always disyllabic, there are two possibilities:

a trochaic foot in which the weak branch is quantitatively greater than the strong (21a), or a
canonical iambic foot in which the weak branch precedes the strong (21b) (Hayes 1987,
1995; McCarthy and Prince 1986; Prince 1990; Mester 1994):

2l) a SW
(0, 0, )Ft

b. W S
(6,0, )Rt

There is in fact good evidence that FTBIN(G) is so highly ranked as to be inviolable in the

grammér of IsiXhosa. As shown in (22), the singular imperative simply consists of the
verb stem (the root plus any suffixes) except when the stem is monbsyllabic (22a). Only in
this case, the epenthetic syllable yi- is added to provide the second syllable needed to

satisfy FTBIN(c). Note that an inflectional or “grammatical” high tone is added to all

imperative forms, represented here as (H):

(22) root-IND
g @

(H)
a. yfi-lw-4 (*lw-4, *lw-ad) ‘fight!”
b. bail-a ‘count!’
c. baliis-a ‘narrate!’
d. shukumiis-a ‘shake!” (trans.)

e. namatheliis-a ‘cement!’
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Because the monosyllabic stem cannot stand alone — even if the vowel is lengthened —
the presence of a monosyllabic but bimoraic foot at the right edge of forms in (22) appears
to be ruled out as well (i.e., *ndi(lwée), *ndiba(lée), etc.). _

If this line of reasoning is correct, the question for the short perfect then becomes
whether the weak branch of a trochaic foot can be heavier than the strong branch, as in
(21a). In IsiXhosa, I suggest that it cannot, due to the presence of a constraint which
complements the requirement of WEIGHT-TO-PROMINENCE (16) that the strong branch of a
foot must be a heavy syllable. This complementary constraint, defined in (23), requires
that a syllable which is lexically heavy (i.e., bimoraic in the input) be the strong branch of a
foot in the output. This is essentially the Weight -to-Stress principle of Prince (1990),
which for reasons of clarity Irename here as PROMINENCE -TO-WEIGHT:

(23)  PROMINENCE-TO-WEIGHT (equivalent to Prince’s (1990) Weight-to-Stress Principle)
A heavy syllable must be the strong branch of a foot.

The combined effect of WEIGHT-TO-PROMINENCE (16) and PROMINENCE-TO-WEIGHT (23) is
that a lexically light syllable in the strong branch of the foot is made heavy (see tableau
(19)), but that a lexically heavy syllable is made the strong branch of the foot. We will see
in the next section, however, that this effect is limited to the penultimate and ultimate
syllables by a highly-ranked constraint on foot alignment.

As illustrated in tableau (24), if both PROMINENCE-TO-WEIGHT (23) and FIBIN(o) (8)

dominate FTFORM(T) (9), the result is that the most well-formed candidate features an
iambic foot when the ultima is lexically long (see Prince and Smolensky 1993: 54-55 for
other cases of rhythmic reversal): '

(24)  PROMINENCE -TO-WEIGHT, FTBIN(G) » FTFORM(T)
poopp
IV
Input: ndi-lw-e

candidates PROM-TO-WT
W S

== a. (ndi-.lw-ee)

FrForm(T)

S
b. ndi-.(Iw-ee)

S W
c. (ndi-.lw-ee)
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In candidate (24a), foot form is reversed in violation of FTFOorRM(T), but this is better than
having a monosyllabic foot consisting of a single heavy syllable (24b), or a trochaic foot in
which prominence (S) is assigned to a light syllable (24c).

One way to potentially avoid the reversal of foot form in (24a) would be to lengthen the
penultimate vowel, yielding a quantitatively even trochee consisting of two heavy syllables.

This would satisfy FTBIN(G), FTFORM(T) and TROCHAIC QUANTITY (15), but because we do

not find penultimate lengthening in the short perfect in IsiXhosa, we can conclude that
DEepP-IO(p) (18) must outrank FTFORM(T) and TROCHAIC QUANTITY as well. In other words,
moraic epenthesis — represented here by the addtion of { to the penultimate vowel — is

worse than rhythmic reversal in this case:

(25) Dep-IO(1t) » FTFORM(T), TROCHAIC QUANTITY
Lopp
IV

Input: ndi-lw-e

candidates l

W S
= a. (ndi-.Jw-ee)
S W

b. (ndii-.lw-ee)

Candidate (25a) emerges as the winner because it obeys the prohibition against moraic
epenthesis, even though this means having an iambic foot; otherwise, PROMINENCE-TO-
WEIGHT would be violated, as in (24c). Candidate (25b) obeys both FTFOorRM(T) and
TROCHAIC QUANTITY by lengthening the penult to produce an even trochee *(ndii.lwee), but
must fatally violate DEP-IO(l) in order to do so. This analysis predicts, therefore, that the
short perfect forms in (6) minimally contain an iamb of the form (21b) aligned at the right
edge of the word, as schematized in (26); as above, metrically prominent syllables are
underscored:
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(26) SM-root-PERF

g @ H
a. (ndi-lw-ée) ‘T have fought’
b. ndi-(bal-ée) ‘I have counted’
c. ndi-ba(lis-ée) ‘I have narrated’
d. ndi-shuku(mis-ée) ‘I have shaken (trans.)’
e. ndi-namathe(lis-e) ‘I have cemented’

This is quite a different result from the effect illustrated in tableau (19), above, where
WEIGHT-TO-PROMINENCE (16) forces penultimate lengthening in the most well-formed
outputs generated for inputs with no lexically long vowels. As noted above, this situation
is by far the most common in IsiXhosa. It appears, then, that PROMINENCE-TO-WEIGHT
(23) and WEIGHT-TO-PROMINENCE (16) stand in an “elsewhere”-type relation (see Anderson
1969, Kiparsky 1973) in which the more general effect is blocked by the more specific. In
terms of ranked, violable constraints, Prince and Smolensky (1993: 81-82) suggest that
“elsewhere” effects arise when the weaker (i.e., less general) constraint dominates the
stronger (i.e., more general). Following this line of argumentation for IsiXhosa,
PROMINENCE-TO-WEIGHT (23) must dominate WEIGHT-TO-PROMINENCE (16), since a heavy
syllable in the input attracts prominence:

(27)  PROMINENCE-TO-WEIGHT » WEIGHT-TO-PROMINENCE »DEP-IO(LL) » FrForM(T)

A 2
IV
Input: ndi-lw-e

candidates " PROM-TO-WT | WT-TO-PROM | DEP-IO (1) FrForMm(T)
W S ] :
¥ a. (ndi-.lw-ee)
S W
b. (ndii-.lw-ee)
S W

c. (ndi-.lw-ee) *|

In the case of the short perfect, PROMINENCE-TO-WEIGHT can be satisfied by assigning
prominence to the syllable which is heavy in the input (27a), or to a syllable made heavy by
moraic epenthesis (27b), but only the former option avoids a violation of DEep-IO(1).
Obeying FrForM(T) regardless of the heavy ultima results in a fatal violation of highest-
ranking PROMINENCE-TO-WEIGHT (27¢).
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If there is no heavy syllable in the input, PROMINENCE-TO-WEIGHT is vacuously satisfied,
and WEIGHT-TO-PROMINENCE is left to decide the winner. The short present forms in (12)
are representative of this “elsewhere” case in which the penult is made heavy in the most
well-formed outputs:

(28)  PROMINENCE-TO-WEIGHT » WEIGHT-TO-PROMINENCE »DEP-IO(W) » FTFORM(T)

TR
I

Input: ndi-lw-a

candidates PrROM-TO-WT | WT-TO-PROM

S W
a. (ndi-.Iw-a)
S W

= b. (ndii-.lw-a)

Here, PROMINENCE-TO-WEIGHT simply cannot be violated, since there is no heavy syllable
present in the input. '

To summarize the analysis developed in this section, the combined requirements of
FTtBIN(c) (9) and FTFOorRM(T) (10) normally ensure that the most well-formed foot in

IsiXhosa is a syllabic trochee of the form (7). The penultimate lengthening generally found
in IsiXhosa emerges from the dominance of WEIGHT-TO-PROMINENCE (16), which requires
prominent syllables to be heavy, over DEp-IO() (18), which prohibits moraic epenthesis.
In the rare event that the input contains a lexically long vowel, however, PROMINENCE-TO-
WEIGHT (23), which dominates the more general WEIGHT-TO-PROMINENCE, forces a violation
of FTForM(T) in the short perfect (26), forcing rhythmic reversal to an iambic (W S) foot
type. As shown in tableau (25), DEP-IO(L) cannot be violated in order to maintain trochaic
foot form or quantity in this case. The constraint ranking as it stands so far is summarized
in (29):

(29) PROMINENCE-TO-WEIGHT Foor BINARITY(O)
|
WEIGHT-TO-PROMINENCE

\

Dep-IO()

/\

FooTForM(T) TROCHAIC QUANTITY
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In both the short present (12) and the short perfect (26), there appears to be only one
prominent syllable — i.e., a syllable featuring either a lengthened or lexically long vowel.
In the next section, we will account for this observation in terms of alignment constraints
applying to prosodic and morphological constituents.

3 Footing in the prosodic word

Now that we have established the foot inventory for IsiXhosa, we must next account
for the footing proposed in the previous section, whereby a single trochaic foot is laid at the
right edge of the word. I propose in this section that the key to achieving this lies in the
recognition of a direct and fundamental connection between prosodic and morphological
constituents in the grammar of IsiXhosa. Specifically, I argue that this connection rests on
the notion of edge-based alignment proposed in McCarthy and Prince (1993), such that the
right edge of the morphological stem always coincides with the right edge of one of the
optimal feet proposed in the preceding section.

To start, I take the set of relevant prosodic constituents to be those included in the
prosodic hierarchy in (8), and the relevant morphological constituents to be those listed in
the morphological hierarchy in (30), adapted from McCarthy and Prince (1993: 85):

(30) MWd — Stem
Stem — Stem, Affix
Stem — Root

Under this view, roots and affixes build stems, which in turn correspond to morphological
words (MWd). I propose that there is a direct structural relationship between
morphological and phonological constituents in the grammar of IsiXhosa which is
responsible for building metrical structure. Specifically, the right edge of every stem —
i.e., the root plus any affixes — is aligned with the right edge of one of the foot types in
(14) or (21b), repeated here as (31a) and (31b), respectively:

Bl) a S W
(6, OJFt

b. W S
(6,0, )R
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In order to formally capture this type of edge-to-edge correspondence, we turn to
McCarthy and Prince (1993), who propose a family of constraints governing the alignment
of phonological, morphological, and syntactic constituents with one another. These
constraints take the general form of (32):

(32) Generalized Alignment (McCarthy and Prince 1993: 80)

Align (Catl, Edgel, Cat2, Edge2) = gef

V Catl 3 Cat2 such that Edgel of Catl and Edge2 of Cat2 coincide
Where

Catl, Cat2 € PCat U GCat

Edgel, Edge2 e {left, right}

Generalized Alignment, then, aligns the left or right edge of every Catl with the left or right
edge of some Cat2; categories may be either prosodic (PCat) or grammatical (GCat). I
assume the prosodic hierarchy in (8) as the inventory of possible PCats; GCat encompasses
morphological or syntactic constituents (see McCarthy and Prince 1993: 80).

Given the general scheme in (32), we can now formulate the morphology-phonology
interface in IsiXhosa as a constraint requiring that the right edge of every stem be aligned
with the right edge of some foot:*

(33) ALUGN(FTR
Align (stem, R; Ft, R)

As discussed in the previous section, the well-formedness of feet in IsiXhosa is
determined by a conspiracy between FIBIN(G) (9) and FTForRM(T) (10), although the latter

can be violated under pressure from higher-ranking PROMINENCE-TO-WEIGHT (23) and DEp-
IO(W) (18) in the case of the short perfect, exemplified in (26). The fact that only well-
formed feet are right-aligned with stem edges in the most well-formed outputs suggests that
another conspiracy is at work in the grammar of IsiXhosa, namely between the constraints
on foot structure in (29) and ALIGN(FT)R in (33).

% As pointed out by Mark Baker (p.c.), stem edges in the morphology may be the same thing as maximal
projection edges in the syntax. The constraint in (33) therefore might alternatively be viewed as one which
prefers that right edges of feet be aligned with the right edges of maximal projections.
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To illustrate this point, we turn once again to the short present paradigm for toneless
stems in (5), repeated here as (34). Note that under the morphological hierarchy we are
assuming in (30), each form consists of a single root plus the indicative mood suffix,
which combine to form a stem, and therefore a single MWd. I assume here that subject
markers are clitics, i.e., affixes which select for a prosodic — not a morphological —
category (Zec and Inkelas 1991; Anderson 1992: Ch. 8).° They are therefore not directly
included in the stem, delineated here by vertical bars:

(34) SM-root-IND

o @ O

a. ndii-llw-al ‘I fight’

b. ndi-Ibaal-al ‘I count’

c. ndi-lbaliis-al ‘I narrate’

d. ndi-Ishukumiis-al ‘I shake (trans.)’
e. ndi-lnamatheliis-al ‘I cement’

The conspiracy of the constraints on foot structure and ALIGN(FT)R is illustrated in tableau
(35) for (34b) ndibaala (‘I count’):

(35)  ALIGN(FT)R, WEIGHT-TO-PROMINENCE » FTBIN » DEpP-IO(W)

TTayT]
L1

Input: ndi-bal-a

candidates |

¥ a. ndi-lI(.baa.l-a)l
b. ndi-I(.ba.l-a)l
c. (ndif-l.ba).l-al

Candidate (35a) is the most well-formed here — not only does it align a foot with the right
edge of the stem, but the foot which it aligns obeys WEIGHT-TO-PROMINENCE since it is
headed by a heavy syllable. Candidate (35b) likewise aligns a foot with the right edge of
the stem, but is eliminated because it fails to also observe WEIGHT-TO-PROMINENCE.
Candidate (35c) ties with optimal (35a) as far as foot structure is concerned, but its foot is

SThis assumption is based primarily on the observation that agreement markers can never stand alone or be
emphasized. IsiXhosa has a full set of disyllabic free-standing subject and object pronouns for this purpose
(see Louw and Jubase 1963: §7-88).
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fatally misaligned. The well-formedness of (35a) does not provide us with evidence that
ALIGN(FT)R dominates the constraints on foot structure in (29). The prediction here is
simply that obeying either constraints on foot shape or on foot alignment is not enough in
IsiXhosa — compliance with both is prerequisite to well-formedness.

In conjunction with the prosodic hierarchy in (8), I assume the Strict Layering
Hypothesis (Selkirk 1984, 1986) as a default situation whereby each prosodic constituent
is properly included within the next higher level of structure — syllables contain moras,
feet contain syllables, PrWds contain feet, and so on. However, I also follow Itd and
Mester (1992) in assuming that not only the well-formedness of the prosodic constituents,
but also the degree of implementation' of the Strict Layering Hypothesis itself can differ
from language to language as determined by ranked constraints.

As far as including feet — i.e., well-formed feet as determined by the constraints in §2
— in PrWds, there is no evidence that IsiXhosa fails to adhere to Strict Layering. This
situation is presumably reflected by the high rank of the constraint in (36), adapted from Itd
and Mester (1992):

(36) Fr—PrRWD

Every foot is included in some Prwd.

As shown in tableau (37), Fr—>PRWD ensures that the winner in tableau (35) includes its
right-aligned foot in a PrWd (enclosed in square brackets):

(37) Fr—PrWD, ALIGN(FT)R

Py
Input: ndi-bal-a

candidates
= a. ndi-[I(.baa.l-a)l] |

== b. [ndi-(I.baa.l-a)l]
c. [(ndii-l.ba).1-al]
d. ndi-l(.baa.l-a)l

Both (37a) and (37b) incorporate the right-aligned foot into a PrWd, resulting in a tie — the
only difference between the two is that (37b) includes the unfooted SM ndi- in Prwd,
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while (37a) does not. Candidate (37c) includes its foot in PrWd, but misaligns it with the
stem edge; (37d) fails to include its foot in Pr'Wd, violating Fr—PRWD.

I suggest that the tie in (37) is broken under the influence of the constraint in (38)
which requires that every MWd, a member of the morphological hierarchy in (38), must be
included in some PrWd, a member of the prosodic hierarchy in (8):

(38) MWbD—PRWD
Every MWd is included in some Prwd.

This constraint is grounded in the assumption that all morphemes, and therefore all
segments, must be integrated into some maximum level of prosodic structure in order to be
realized phonetically (see, e.g., Anderson 1992: 201). In terms of our present discussion,
it is sufficient to interpret this as meaning that all segmental material must be included in
PrWd, although there is strong cross-linguistic evidence that the prosodic hierarchy in (8)
extends upward beyond Prwd (see Selkirk 1984, 1986; Zec 1988; Hayes 1989). If
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