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1 Introduction

This paper seeks to analyze word internal patterns that emerge from the morphophonological pro-
cess of reduplication. Specifically, I argue that these patterns can be predicted by positing a hierar-
chical syntactic structure within words, as has been hypothesized by theoretical frameworks such
as Distributed Morphology (Halle & Marantz, 1993). Reduplication is the morphophonological pro-
cess in which all or part of the word is repeated to express some sort of meaning. For example, in
the Australian language Warlpiri, plurality in nominals is expressed by ‘repeating’ the full nominal

stem, as shown in example 1.

(1) Warlpiri Reduplication (Hayes, 2009, p. 105)

a. kuru

child
“child”

b. kutu-kuru
RED-child
“children”

Even in this relatively simple example, we can see that reduplication is a process that interacts

with both phonology and morphosemantics. The form of the repeated segment is sensitive to the

*This writing sample is a modified version of my thesis for the Master of Speech and Language Processing program,
presented to the University of Konstanz in September 2023. I am grateful to my first supervisor Junior Professor Colin
Davis for his hours of insight and expertise during this development of this thesis. I use the following abbreviations:
1, 2, 3 = 1st, 2nd, 3rd person; NoM = nominative; DEF = definitive; NEG = negative; pTC = particple; 1s = First personal
agreement; POL = polarity; RED = reduplicant; AUG = augment; NC = noun class marker; NEG = negative; Fv = final vowel;
sG = singular; PL = plural; sBJ = subjunctive; APPL = applicative; RECIP = reciprocal; Asp = aspect.



phonology of the word, and the function of reduplication is used to express some grammatical fea-
ture. Reduplication, then, is a process that interacts with morphology, phonology, semantics, and -
as I will argue - syntax.

As a process that sits at the interface of linguistic subsystems, an investigation into the behavior
of reduplication can contribute significantly to our understanding of language. One overarching
goal of theoretical linguistics is to uncover the set of general principles that govern the nature of
language. These principles should be constrained enough to explain the commonalities between
languages, and also be broad enough to capture the diversity of the world’s languages. One promi-
nent hypothesis in the literature thus far has been that these principles are relatively uniform at
the underlying syntactic structure, but the expression of its phonological form adheres to language-
specific requirements. In this view, the diversity of the world’s languages is due to the “surface level”
phonological expression of a relatively uniform underlying syntactic structure.

By probing into the interactions between - for example - morphology and syntax, we can directly
test the ways in which the mapping of syntactic structure to its phonological form is applied. In do-
ing so, we may find that these underlying syntactic structures influence how surface level structures
are expressed, and thereby account for facts which would otherwise be unexplained.

The findings presented in this paper contribute to the growing body of literature on the mor-
phosyntactic interface, and the ways in which syntactic structure may influence the morphophono-
logical expression of words (e.g. Moskal, 2015; Newell, 2009; Nevins, 2012). Crucially, these findings
suggest that positing syntactic structure “all the way down” (Harley & Noyer, 1999, p. 3) to the word

level provides unique insight into these seemingly unexpected linguistic patterns.

1.1 Distributed Morphology

This subsection introduces the framework Distributed Morphology (Halle & Marantz, 1993), where
I discuss the key concepts that will be necessary for the analyses presented in sections 2 and 3.
Distributed Morphology is a framework that aims to be a complete model of syntax and (morpho)-
phonology, with a particular focus on the interactions between the syntactic part of the grammar,
and the phonological part. To do so, the theory holds three central hypotheses (Halle & Marantz,

1994). These are:



1. “Syntactic Hierarchical Structure All The Way Down”

« The operations that build the syntax and morphology are the same. Consequently, it
follows that there is evidence of constituent structure at the word level, in addition to

the phrasal level.
2. “Late Insertion”

« Morphemes are purely abstract, syntactic heads, and do not possess phonological in-
formation inherently. Their phonological content only after the syntactic structure has

been built.!
3. “Underspecification”

+ A phonological item can be assigned to a morpheme if that item is defined as corre-
sponding to some or all (i.e. a subset) of the grammatical features that the morpheme

possesses.

These hypotheses distinguish Distributed Morphology from other theories on the architecture
of grammar. For example, in the Word and Paradigm approach (Stump, 2001), words are analyzed as
holistic and unsegmentable, and do not contain a hierarchical structure. It is also distinct from other
syntactic frameworks such as Lexical Functional Grammar (LFG) (Bresnan, 2015), which assumes
that different principles of composition apply to morphology and syntax. Conseqently, the terminal
nodes of syntactic strctures in LFG are fully inflected word forms, and syntactic processes cannot
manipulate internal morphological structre. Distributed Morphology, on the other hand, does not
posit separate processes to form complex words and phrases: instead, they are the same.?

To exemplify how these hypotheses are used to model the structure of words, I will step through
a simple example of the English phrase “the cat”. The final derivation for this phrase is shown in
figure 2 (Embick, 2015, p. 10). There are a few steps we need to discuss before arriving at figure 2,

but the example gives us a glimpse into the kind of structure we are working towards.

'Distributed Morphology uses the term “morpheme” slightly differently to other areas of linguistics. Traditionally,
a morpheme refers to the phonological chunk, but in Distributed Morphology, it refers to the abstract terminal node.

*Though see Lexical-Realizational Functional Grammar (Asudeh & Siddiqi, 2022) for an endeavor to integrate LFG
and Distributed Morphology.



(2) the cat: Final Derivation

DP
D(4 DEF] NP
the
Ncat
cat

To derive this final structure, we first need a structure that specifies the syntax of the phrase
“the cat”, consistent with the “Syntactic Structure All The Way Down” hypothesis. Additionally,
this structure will have no phonology assigned to it just yet, consistent with the “Late Insertion”

hypothesis. Assuming the determiner phrase analysis (Abney, 1987), the initial derivation of the

underlying structure is shown in figure 3.

(3) the cat: Initial Derivation

D(1pEF] NP

Ncat

Once the structure of the word has been built in the syntax, the structure is sent to the phonolog-
ical part of the grammar, and phonological content can be assigned. The assignment of phonological
material is conducted via a process called Vocabulary Insertion (VI). In this process, objects referred to
as Vocabulary Items are inserted into the syntactic structure. A Vocabulary Item is a relation between
a phonological exponent and an array of semantic and syntactic features (McGinnis-Archibald, 2016,
p- 391). This item is used in the VI process to assign phonological material to relevant positions in

the structure. Some examples of Vocabulary Items are presented in example 4.

(4) Vocabulary Item Examples

a. N,y < cat d. D_pgp¢—a/_C
b. Nurmaditio <— armadillo e. D_pgpj¢—an/_V
c. Vpiay < play f. Diyperj<— the



The left side of the mapping relation encodes the syntactic and semantic information of the
morpheme, and the right side specifies the phonological expression of the morpheme.* Vocabulary
items specify phonological material for both lexical roots (examples 4a to 4c) and functional items
(examples 4d to 4f). Both lexical and functional morphemes include a subscript that encodes relevant
features, such as indefiniteness and plurality. For lexical roots, the subscript specifies its semantic
interpretation. This subscript is merely a unique identifier: hypothetically, I could have chosen
this identifier to be written in a language other than English, or even a set of integers (Harley,
2014). For clarity, I choose to specify this identifier as the root in English, though I emphasize that
lexical morphemes do not contain any information on their phonology inherently. This information
is specified entirely by the right side of the mapping relation.* Finally, Vocabulary Items can be
context specific, as shown in examples 4d and 4e.

Using these Vocabulary Items, the Vocabulary Insertion process can be applied to the structure
presented in figure 3. It has been argued in the literature (Bobaljik, 2000) that this process is applied
from the root outwards: that is, from the bottom up. This direction of the Vocabulary Insertion
process will also be assumed for the upcoming analysis, and we will see that it is in fact necessary for
the reduplicant to receive its phonological material from morphemes in a lower structural position.
Based on the structure presented in figure 3, the VI process can use the Vocabulary Items posited in

example 4a to the lowest part of the structure. This is shown in figure 5.

(5) the cat: VI Applied to N4

DP
D(4DEF] NP
Ncat
cat

The Vocabulary Item in example 4f can then be applied to the highest morpheme D, pgF), resulting

in the final derivation, repeated in figure 6.

3To be more concrete, it may have been best to use IPA to represent the phonological strings of each morpheme.
However, since the fine phonetic details of these morphemes are not relevant to the present discussion, I choose to use
the orthographic representations.

*Some authors, such as Embick (2000) and Embick and Halle (2005), draw on suppletion patterns to argue that some
roots do contain phonological material inherently. However, as this discussion is not relevant to the upcoming analysis,
I assume that the phonological material of morphemes are specified entirely on the right side of the mapping relation.



(6) the cat: Final Underlying Syntactic Structure

DP
D(4 DEF] NP
the
Ncat
cat

In this example, we have seen how terminal nodes (in this case, free morphemes) in a syntac-
tic structure are assigned their phonological form within the Distributed Morphology framework.
I now turn to a brief discussion on how complex words are derived within this framework, as the
focus of this paper is on complex words. In Distributed Morphology, complex words are assumed
to be constructed from a combination of syntactic nodes (McGinnis-Archibald, 2016, p. 392). It fol-
lows, then, that both free and bound morphemes are terminal nodes of a syntactic structure, and the
grammatical features associated with functional (i.e. non-lexical) morphemes are assigned by their
position within the syntactic tree. As these positions are generally taken to be language univer-
sal, the surface level morphemes order within the complex word is determined by head movement
(Julien, 2002; Vicente, 2007). For example, Julien (2002, p. 56) provides the following example for

the Uralic language Northern Saami.

(7) Northern Saami

a. mu-n i-n vastid-an
I-NOM NEG-1s answer-PAST.PTC
“T answered briefly”
The complex head vastid-an contains two morphemes: the lexical root vastid; and the past tense

suffix an. Assuming that verb phrases are complements of the tense phrase, the initial derivation of

the TP is depicted in figure 8, prior to Vocabulary Insertion.



(8) Initial Derivation of vastid-an

TP
Ti4pAsT] K
VanswET’

To derive the correct surface morpheme order, the lexical root undergoes head movement, as shown

in figure 9.°

(9) Post Head Movement of vdstid-an

TP
T VP
Vanswer T[JrPAST] ty

Finally, morphemes are assigned their Vocabulary Items, and structure as shown in figure 10.

(10) Vocabulary Insertion the Verb in example 7

TP
T VP
Vanswer T[JrPAST] ty
vastid -an

As the focus of this paper is on the morphophonology of reduplication, and whether this is con-
strained by internal syntactic structure, I am not concerned with the precise motivations for head
movement in Zulu and Kerewe verbs. As we will see, the syntactic structure of complex words post-

head movement will be sufficient to explain the facts of the morphophonology of reduplication. For

>See Julien (2002) for a comprehensive discussion on the motivations that trigger word-forming head movement
operations.



the remainder of this thesis, then, tree diagrams of complex words are depicted after head movement

has occurred.

Up to now, I have outlined the important aspects of Distributed Morphology that are required
for the remainder of the thesis. We have seen two hypotheses that characterize Distributed Mor-
phology: complex words are hierarchically and syntactically structured; and the syntactic part of a
word is built before the phonology is applied. If these hypotheses can predict patterns from redu-
plication processes, then this provides compelling evidence that words exhibit internal syntactic
structure. Although the analysis of this simple example has not contributed much insight into the
morpho-phonological expression of words, these tools will allow us to gain insights into patterns
of reduplication, as presented in sections 2 and 3. Before analyzing these data, however, I will first

provide the necessary background on reduplication.

1.2 Reduplication

Reduplication is the morpho-phonological process in which all or part of a word is repeated to
convey some form of meaning. The morpheme that is reduplicated is referred to as the reduplicant,
and the part of the word that is to be copied is known as the base. One simple example of this
phenomenon is the Warlpiri example presented in example 1 above, repeated below in example 11.
In this example, the whole word is repeated to express plurality, where the reduplicant is underlined

and glossed as RED.

(11) Full Reduplication (Hayes, 2009, p. 105)

a. kuru b. kutu-kutu
child RED-child
“child” “children”

When the whole word is copied, such as in example 11, this process is known as full reduplica-
tion. Full reduplication may not necessarily copy the entire word, but may instead target the root,
or the stem. For example, in the Bantu language Kinande, nouns are reduplicated to convey the
meaning “a real X” (Mutaka & Hyman, 1990, p. 76). Nouns usually contain two prefixes: a class

marker (NC); and an accompanying “augment” prefix (AuG) that is determined by a combination of

8



syntactic and semantic features. When nouns are reduplicated in this language, the root is copied

completely, and the prefixes are omitted from the reduplicant.®

(12) Root reduplication in Kinande

a. o-ku-gulu c. o-ku-gulu-gulu
AUG-NC-leg AUG-NC-RED-leg
“leg” “areal leg”

b. o-mu-gongo d. o-mu-gongo-gongo
AUG-NC-back AUG-NC-RED-back
“back” “a real back”

Although the reduplicant does not copy the whole word, the root is copied in its entirety. In other
languages, reduplication may not necessarily copy the entire word, root, or stem, and only a subpart
of the target. This type of reduplication is known as partial reduplication, and the reduplicant
is often analyzed as a prosodic template (Marantz, 1982). For example, in the Oceanic language
Mokilese, the reduplicant targets the first syllable of the base. Additionally, there is a prosodic
requirement that the reduplicant must satisfy. The reduplicant must be a heavy syllable, in the
sense that it must contain either a coda or a long vowel. In the event that the first syllable of the
base is not heavy, the reduplicant also copies segments from the second syllable until the heavy
syllabic requirement is satisfied. This is shown in example 13 below (Urbanczyk, 2017), where the
syllabic weight of the first syllable of the base in example 13a is heavy and is repeated exactly in
its reduplicated form in example 13e. In the remaining examples, however, the weight of the first
syllable in the non-reduplicated verb is light and the reduplicant in their reduplicated forms is not
an exact copy of that syllable. Instead, the reduplicant pulls in the first consonant of the second

syllable, to ensure that the weight of the reduplicant’s first syllable is heavy.

(13) Partial Reduplication in Mokilese

a. soo.rk c. ka.so
tear throw
‘tear’ ‘throw’

b. po.dok d. nikid
plant save
‘plant’ ‘save’

STones are also copied onto the reduplicant, though they are not always an exact copy. A further discussion on the
behavior of tones in Kinande reduplication is provided in Mutaka and Hyman (1990).



e. 500-s00.rk g. kas-ka.so

RED-tear RED-throw
‘tear’ ‘throwing’
f. pod-po.dok h. nik-ni.kid
RED-plant RED-save
‘planting’ ‘saving’

Reduplication can have a range of functions, many of which frequently re-occur in the world’s
languages, such as meanings of contempt, smallness, lack of control, plurality, intensity, affection,
continuity, and completion (Regier, 1998, p. 887; summarized in Li and Ponsford, 2018, p. 58). Of-
ten, these functions express some form of “duplicative” meaning, suggesting that the semantics of
reduplication are often iconic. Reduplication is often used to express plurality in nouns (e.g. the Aus-
tralian language Warlpiri; Nash, 1980), repetition in verbs (e.g. the Bantu language Lusaamia; Marlo,
2002), and frequentatives in verbs (e.g. the Oceanic language Nadroga; Geraghty, 2001) (summarized
in Inkelas and Downing, 2015, p. 503).

Reduplication, then, is a process that is phonologically conditioned, and expresses some gram-
matical feature which is typically iconic. As such, reduplication is a process that sits at the interface
between multiple linguistic subsystems. The form of the reduplicant is sensitive to phonology, the
reduplicant copies the phonetic form of the base. Furthermore, in partial reduplication, the shape
of the reduplicant may have to satisfy some prosodic requirement. This is seen in the Mokilese ex-
ample, where the reduplicant must be a heavy syllable, and is therefore sensitive to syllabic weight.
Reduplication is also used to express some grammatical feature, such as plurality in Warlpiri, and
progressive aspect in Mokilese. The function of reduplication is often iconic, in that it is frequently
used to express some type of duplicative meaning. These observations suggest that reduplication
is a process that is sensitive to phonology and semantics, and is used to express some grammatical

meaning.

1.3 Bantu Language Family

In this thesis, I focus on verbal reduplication of two Bantu languages Zulu and Kerewe. Bantu lan-
guages are spoken in the south of Nigeria, the Central African Republic, the Democratic Republic
of Congo, Uganda, Kenya, and southern Somalia (Nurse & Philippson, 2003, p. 1). Bantu languages

are agglutinating, with complex verbal morphology. The verb in Bantu languages encodes a rich
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amount of information, including negation, tense, aspect, subject (person/noun class), object (per-
son/noun class), derivational extensions, mood, and more (Nurse & Philippson, 2003, p. 8). The
verbal structure in most Bantu languages (including Zulu and Kerewe) is summarized in example 14

(Meeussen, 1967; Nurse and Philippson, 2003, p. 91).

(14) Verbal structure of most Bantu languages’

Initial - Subject - Negative - Tense/Aspect - Object - root - Extension(s) - Final - Suffix

Inflectional morphology, such as tense and aspect, is expressed in the tense/aspect and final slots.
The extension(s) slot is reserved for a small set of valency-changing categories, such as causative,
applicative, reciprocal, and passive. This slot will be important for the upcoming analysis of redu-
plication in Kerewe presented in subsection 3.3, where we will see that the amount of material that
can be copied from this slot onto the reduplicant appears to be sensitive to an underlying syntactic
word structure. The analyses presented in sections 2 and 3 also involve the expression of the sub-
Jjunctive mood, which is held in the suffix slot. This slot also holds the “default” final vowel -a, which
is associated with all tenses and aspects (Nurse & Philippson, 2003, p. 92).

Bantu languages exhibit reduplication in nouns, adjectives, pronouns, some demonstratives, and
verbs (Nurse & Philippson, 2003, p. 88). Only verbs, however, reduplicate productively, in that verbal
reduplication patterns can be extended to novel words. For nouns and adjectives, the other open

classes, reduplication is lexicalized and therefore does not apply to all nouns and adjectives.

1.4 Research Questions and Outline

In this section, I have provided the necessary background for the upcoming analysis. I have outlined
the main concepts of the framework Distributed Morphology, a theoretical linguistic overview of
reduplication, and an introduction to Bantu languages.

I have shown that reduplication is a complex phenomenon, which is sensitive to a range of
linguistic subsystems. The complexity of these patterns motivates many interesting questions con-
cerning the mapping from internal syntactic structure to phonological form: how and when, for
example, does the reduplicant receive its phonological form? With this in mind, this paper aims to

address the following research questions:

"Nurse and Philippson (2003, p. 91) includes a # symbol between the Object and root morphemes. It is unclear what
this symbol means, and as far as I can tell, it does not influence the upcoming analysis. As such, I keep them as separate
morphemes here.
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1. What patterns in reduplication processes may be influenced by syntactic structure?

2. Can these patterns be accounted for in a unified and systematic manner, across different lan-

guages?
3. What implications do these findings have for linguistic theory?

In the following two sections, I discuss the verbal reduplication process of the Bantu languages
Zulu and Kerewe. Section 4 summarizes these findings, and discusses them with respect to the

theoretical linguistic literature. I conclude in section 5, with some directions for future research.

2 Zulu

In this section, I present an analysis of reduplication in the Bantu language Zulu, by expanding on
the discussion presented in Cook (2018). In Zulu, verbs are reduplicated to convey a meaning of
“doing a bad job of (the action)”. Reduplication in Zulu is partial, and the reduplicant morpheme is
always bisyllabic (CVCV) (Hyman et al., 2008). Tones are also excluded from the reduplicant. These

facts are most clearly observed when the root itself is bisyllabic, as shown in example 15.

(15) Reduplication of a Bisyllabic Root (Cook, 2018, p. 48)

a. u-sébenz-a b. u-sebe-sébenz-a
25G-work-rv 2SG-RED-work-rv
‘you work’ ‘you did a bad job of working’

Verbal reduplication exhibits different patterns, however, when the root is monosyllabic (CVC),
and another distinct pattern when the root is vowel initial (VC). It is in these patterns that I find that
reduplicated verbs exhibit word internal structure. Before presenting the analysis underpinning
this observation, I first provide a step-by-step derivation of example 15b in subsection 2.1. The
purpose of this subsection is to demonstrate how the tools in the Distributed Morphology framework
can be utilized for reduplication. Though this particular example does not necessarily suggest an
underlying structure, the analysis presented here lays the foundations for an understanding of the
more complex Zulu data discussed in subsections 2.2 and 2.3, and on the Kerewe data in section 3. It
is here, I argue, that the morphophonology of reduplication is sensitive to syntactic word-internal

constraints.
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2.1 Reduplication of Bisyllabic Roots

As discussed in subsection 1.1, the upcoming analyses will assume two hypotheses: that there is
“syntactic hierarchical structure all the way down”; and phonological material of this structure is
“inserted late”. As such, we require a list of Vocabulary Items - which will specify the phonological
content to be included in the structure - and an initial underlying structure. I suggest that example
15b contains an underlying structure as shown in figure 16, prior to any Vocabulary Insertion. Recall

that all trees are depicted after head movement.

(16) Step 1: Pre-Vocabulary Insertion

u-sebe-sébenz-a “you do a bad job of working.”

TP
T RED
[2sG]
RED v
Vsébenz v

The crucial information that this structure provides is the position of the heads, including both
the linear order, and the hierarchical position of the phrase within the structure. Since our focus is
on the interactions between (morpho)phonology and syntax, a discussion on the precise labels of
the phrases and heads is beyond the scope of the thesis. Following Cook (2018), I assume that the
subject prefix u- holds a position in the T slot. Additionally, I assume that the Final Vowel -a is a
phonological realization of the verbalizing head v, per Cook (2013).

I have labeled the reduplicant as a RED head, and have placed it between the TP and v. It is impor-
tant to acknowledge that reduplication in Zulu appears to convey some sort of aspectual meaning, in
that doing a “bad job” of something could imply that the action was repeatedly attempted, but failed
continuously. This is also in keeping with cross-linguistic studies on reduplication, which find that
the function of reduplication is often used to express some form of aspectual meaning, as discussed
in subsection 1.2. As such, it may be possible to suggest that the reduplicant is held within an asp
head. However, a thorough semantic analysis would be required to confirm that this is the case for

Zulu. I therefore leave the label of the reduplicant to be a RED.
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Once the syntactic structure has been built, as shown in example 16, the morphemes can re-
ceive their phonological content. To do so, we can posit the following Vocabulary Items for each

morpheme in example 17.

b. Vyork < sebenz

C. v<—a

The Vocabulary Item for the RED head cannot be stated as a simple phonological string. As the
reduplicant is bisyllabic copy of the phonological string of the morpheme to its right, the Vocabulary

Item contains a bisyllabic template, as shown in example 18.

(18) Vocabulary Item for RED Morpheme (First Version)
RED < 00

where oo copies the first two syllables to the right of the RED morpheme.

Now that we have all the Vocabulary Items for every morpheme in the structure, we can begin the
Vocabulary Insertion process. Assuming that VI is applied from the bottom up (following Bobaljik,
2000), we can assign the Vocabulary Items 17b and 17c to the morphemes in the lowest parts of the

structure: the VP. This is shown in Figure 19.

(19) Step 2: VI applied to VP and vP

u-sebe-sébenz-a “you do a bad job of working.”

TP
T RED
[2sG] A
RED v
Vwork v
sebenz -a

Moving up the structure, the next morpheme to receive its phonological content is the RED mor-
pheme. Following the Vocabulary Item presented in example 18, the RED is assigned its bisyllabic

template, as shown in figure 20.
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(20) Step 3: VI applied to REDP

u-sebe-sébenz-a “you do a bad job of working.”

TP
T RED
[2sG] A
RED v
oo /\
Vwork: v
sebenz -a

The Vocabulary Item in example 18 specifies that the morpheme receives its phonological content
by copying two syllables to the right of it. Since the root has had Vocabulary Insertion applied to it,
the reduplicant can copy the first syllables of the root V.. This means the bisyllabic template oo

is filled with sebe, as shown in figure 21.

(21) Step 4: ReD Bisyllabic Template Filled

u-sebe-sébenz-a “you do a bad job of working.”

TP
T RED
[2s5G]
RED v
sebe /\
Vwork v
sebenz -a

Finally, the highest morpheme in the structure, the subject prefix, can be assigned its phonology,

and the final structure is shown in figure 22.
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(22)  Step 5: VI applied to TP; Final Derivation.

u-sebe-sébenz-a “you do a bad job of working.”

TP
T RED
[2sG] /\
u_
RED v
sebe /\
V’work v
sebenz -a

In this subsection, we have seen how the reduplicant morpheme receives its phonological ma-
terial by assuming a hierarchical structure within the word. Specifically, the Vocabulary Item of the
reduplicant morpheme contains a bisyllabic template, which copies material from the morpheme
to its right: the root. When the root itself is bisyllabic, as we have seen above, then this process
is relatively straightforward. This, however, raises the question of what the reduplicant can copy
if the root is monosyllabic. How can the grammar fill the bisyllabic template when there is not
enough phonological material to copy? In the following subsection, I discuss how monosyllabic
roots provide evidence of an internal syntactic structure, where the reduplicant contains phonolog-

ical material that would otherwise be unexplained.

2.2 Reduplication of Monosyllabic Roots

Monosyllabic roots, with a consonantal onset, follow a similar pattern to that presented in subsec-
tion 2.1. When the Final Vowel is the default a, the reduplicant targets both the root and the rv

morpheme, as shown in example 23.

(23) Monosyllabic CVC root with default a Fv.

a. u-fund-a b. u-funda-fund-a
2sG-study-rv 25G-RED-study-Fv
‘you study’ ‘you do a bad job of studying’

Given this data, we may expect that reduplication is a purely phonological process, as the redu-
plicant appears to blindly copy any phonological string to the right of it, until the bisyllabic require-

ment is satisfied. However, additional data shows that this is not always the case. Specifically, when
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the final vowel is not the default a phoneme, Zulu reduplication exhibits unusual behavior. One
context in which the final vowel is pronounced as a different phoneme is in the subjunctive mood.

In this case, the final vowel is expressed as e, as shown in example 24 below.

(24) Monosyllabic CVC root with subjunctive e Fv.

a. ni-fund-e
2pL-study-FVv.SB]
‘you (L) study (subjunctive)’
When this verb form is reduplicated, the reduplicant does not contain the final vowel e. Instead, the

final vowel of the reduplicant is still the default final vowel a, as shown in example 25.

(25) Reduplicated verb with monosyllabic CVC root and subjunctive e Fv.

a. ni-funda-find-e

2PL-RED-study-FV.SB]

‘you (pl) do a bad job of studying (subjunctive)’
This pattern suggests that Zulu reduplication cannot be explained by simply copying the phono-
logical string: otherwise, the final vowel e would be copied in the reduplicant. This pattern can be
adequately explained if we posit an underlying syntactic structure, where the reduplicant copies
phonological material of morphemes that it c-commands.

The underlying word structure, which has been constructed in the syntactic part of the grammar,

is presented in figure 26. This structure is similar to the structure for u-sebe-sébenz-a presented in
figure 16, with the addition of a MooDP. The head of the MooDP specifies the subjunctive mood, and

its phrasal projection dominates the T complex head.
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(26) Step 1: Prior to Vocabulary Insertion

ni-funda-funde “you (pl) do a bad job of studying (subjunctive)”

MOODP

T MOOD
/\ [+SUBJUNCTIVE]
T RED

[2p1]
RED v
oo A
Vstudy v

To assign phonology to the structure, we can posit the following Vocabulary Items for each head in
the structure. The Vocabulary Items for the RED morpheme and default final vowel v are identical

to those presented in examples 18 and 17c above, and repeated below for clarity.

(27)  a Tppy <— ni
b. Vguay <— fund
C. MOOD[{SUBJUNCTIVE] < €
d ve—a

€. RED<— 00

With these Vocabulary Items, we can assign the phonological content to each morpheme in the
structure. Starting from the lowest point in the structure, the V and v, we can assign the phonological

strings to those morphemes.
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(28) Step 2: VI applied to vP

ni-funda-funde “you (pl) do a bad job of studying (subjunctive)”

MOODP
T MOOD
/\ [+SUBJUNCTIVE]
T RED
[2rL]
RED v
Vstudy v
fund -a

After the morphemes in the v are assigned their phonological material, the next morpheme, RED, is

assigned its bisyllabic template.

(29) Step 3: VI Applied to REDP

ni-funda-funde “you (pl) do a bad job of studying (subjunctive)”

MOODP
T MOOD
/\ [+SUBJUNCTIVE]
T RED
[2rL]
RED v
oo A
Vstudy v
fund -a

To fill the bisyllabic template, the RED morpheme copies the two syllables to the right of it. The root
Vtuay and the default final vowel v have already been assigned their content, the reduplicant can

copy this phonological material.
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(30) Step 4: Bisyllabic Template Filled

ni-funda-funde “you (pl) do a bad job of studying (subjunctive)”

MOODP
T MOOD
A [+SUBJUNCTIVE]
T RED
[2pPL] /\
RED v
fund-a A
Vstudy v
fund -a

Then, VI applies to the remaining morphemes, as shown in figure 31.

(31) Step 5: Final Vocabulary Items Applied

ni-funda-funde “you (pl) do a bad job of studying (subjunctive)”

MooDP
T MOOD
/\ [+SUBJUNCTIVE]
e
T RED
[2pL] A
ni
RED v
fund-a A
Vstudy v
fund a

Once the structure has been assigned all its phonological content, additional phonological pro-

cesses are applied to adhere to the overall phonological system of Zulu. Cook (2018, p. 50) states

that the mooD node is a phonological rule that converts the v node realized as [a] into [e]. However,

I suggest that the VI rule for the MoOD node is MOOD[syBjuNCTIVE] < €, and that the verbaliz-

ing suffix a is deleted by general phonological requirements. In Zulu, VV sequences are generally

disallowed. Typically, /ae/ sequences are resolved by deleting the first vowel (Posthumus, 2022, p.
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17). It is, therefore, reasonable to suggest that the phonological material of the verbalizing suffix a
is deleted once the MooD node has been assigned phonological content. Doing so allows us to both
delete the superfluous a in the v head, and maintain the default a vowel in the reduplicant.

The “phonological” rule that Cook (2018) proposes is a readjustment rule, which replaces all or
part of a stem given some morphological context. Readjustment rules, however, have been received
some criticism within the literature (Haugen & Siddiqi, 2016). Readjustment rules are typically id-
iosyncratic, and are an unrestricted tool that can overgeneralize word forms. This is in direct op-
position to a core premise of generative grammar models: without constraints on what a possible
language can be, we loose insight into which principles are universal, and which are language spe-
cific. By replacing the readjustment rule presented by Cook (2018) with a “typical” Vocabulary Item,
the present analysis makes explicit the processes which are defined by syntax/morphology, and
general phonological processes. As such, the final derivation of the Zulu verb is depicted in figure

32.

(32) Step 6: Vowel Hiatus Resolution

ni-funda-funde “you (pl) do a bad job of studying (subjunctive)”

MOODP
T MOOD
A [+SUBJUNCTIVE]
-e
T RED
[2pL] /\
ni
RED v
oo A
fund-a
Vstudy v
fund A

The occurrence of the final vowel /a/ on the reduplicant in Zulu has been a topic of discussion
in the literature. In some analyses (e.g. Downing, 1997), the reduplicant is argued to be a verb
stem, without any inflectional marking. In an Optimality Theory analysis, for example, there is a
constraint that penalizes inflectional material on the reduplicant (Hyman et al., 2008). However, both
of these analyses seem to be somewhat arbitrary, and do not capture the fact that the /a/ epenthesis

vowel is identical to the verbalizing suffix. As such, the analysis presented here not only explains
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the descriptive facts of Zulu reduplication, but also provides a morphosyntactic explanation for the
the vowel mismatch in the subjunctive mood.

In this section, we have seen that the reduplicant morpheme copies phonological material which
it c-commands. The phonological content of the base can then be modified by general requirements
of the phonological system. This analysis explains why there is an apparent mismatch between the

base and reduplicant. The analyses up to now have involved the following hypotheses:
1. There is a syntactic structure within the Zulu reduplicated verb.
2. Phonological content of these morphemes are assigned in a systematic way.

3. Additional phonological processes are applied once all the morphemes have been assigned

their phonological content.

In doing so, we can coherently explain multiple aspects of the reduplication process. We can ex-
plain how the reduplicant is assigned its grammatical function, where reduplicant holds a position
in the hierarchical structure. This position, situated between the T and V (post head movement),
expresses some type of aspectual meaning - “doing a bad job” of the action. The analysis also ex-
plains how the form of the reduplicant is assigned its phonological material, where the reduplicant
copies only material that has already been previously assigned. Additionally, this copying process
is conducted before other, more general, phonological processes are applied. An important result
from this analysis is the explanation for the vowel mismatch between the base and the reduplicant

in the subjunctive mood.

2.3 Reduplication of Vowel Initial Roots

In the final subsection of this section, I discuss a class of verbal roots which, when reduplicated, cre-
ate an illegal phonological environment. As mentioned above, the phonology of Zulu has a general
dispreference for VV sequences. Additionally, we have seen that the reduplicant is required to be
bisyllabic. As such, reduplicated verbs which contain a vowel initial and monosyllabic root is ex-
pected to produce an environment that is phonologically illegal in Zulu. That is, a vowel sequence

is expected between the reduplicant and the base. This structure is schematized in figure 33.
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(33) Schematic Reduplicated Verb with VC Root

RED
RED v
VCa A
\V v
VC a

We can see that, when the verbal root has a VC prosodic structure, the phonological form of
the reduplicant and base is VCaVCa. The only examples that Cook (2018) provides of monosyllabic
verbal roots that are vowel initial begin with either an /e/ (enz “make”, eb “steal”) or an /a/ (akh
“build”, ang “hug”). Since we expect that the default v morpheme is expressed as /a/, we would

predict that the only VV sequences between the reduplicant and the base are /ae/ and /aa/. This is

shown in the figures below.

(34) Schematic Reduplicated Verb with /aC/ Root

RED
RED v
aC-a A
AV v
aC a
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(35) Schematic Reduplicated Verb with /eC/ Root

RED
RED v
eC-a A
\V4 v
eC a

Posthumus (2022, p. 16) states that VV sequences, where the first vowel is low, are resolved by
either deletion, or coalescence. For /ae/ sequences specifically, these are resolved by deleting the first
vowel /a/. If this were to apply to the reduplicated verb, then the final vowel /a/ in the reduplicant
would be deleted. In this case, the reduplicant has the prosodic structure VC, and the bisyllabic
requirement is unsatisfied.

A similar issue presents itself when attempting to resolve the /aa/ sequence. Generally, /aa/
sequences are realized as the short vowel /a/ (Posthumus, 2022, p. 22). This implies either the first /a/
vowel is deleted, or the second. Within the reduplicated verb, this means that either the final vowel
in the reduplicant is deleted, or the initial vowel in the root is deleted. If the /a/ in the reduplicant is
deleted, then the bisyllabic requirement of the reduplicant is unsatisfied. Alternatively, if the vowel
in the root is deleted, then the surface form of the root would contain no vowel (other than the
verbalizing suffix).®

There are two potential reasons that would prevent this from occurring. Firstly, from an Opti-
mality Theoretic perspective, there may be an Mmax g, faithfulness constraint that requires every
input of the root to appear in the output.” Secondly, from a morphosyntactic perspective, there
has been discussion within the literature that some phrases, such as the VP, “block oft” additional
phonological processes occurring within their complements. One example of this argumentation is
Newell and Piggott (2014), who argue that VV sequences are allowed in Objibwe at the boundary

of a VP, but not within it.!° For the present Zulu data, it would be reasonable to suggest that Zulu

8In Zulu, it is possible to have verbal roots which do not contain a vowel. This means that vowel-less verbal roots is
not disallowed by the general phonological system.

?See Trommer (2001) for an endeavor to integrate Distributed Morphology and Optimality Theory, as a means to
investigate the interface between phonology and syntax.

%In Distributed Morphology terminology, VV sequences are permitted within a phase.
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phonology does not allow the modification of the VP, and this is the motivation as to why additional
processes are required for Zulu reduplication with vowel initial roots.!’ From both a phonological
and morphosyntactic perspective, there are compelling reasons to avoid the modification of roots.
Regardless of which analysis we take, all these predictions result in unlikely conclusions. Specif-
ically, they lead to environments that the general phonology of Zulu disallows. Given these facts, it
should come as no surprise that reduplicated verbs with a monosyllabic root indeed behave differ-
ently to what was described above. There are two possible reduplicated verb forms for monosyllabic

vowel initial roots, shown in example 36 below.

(36) VC roots and reduplicated forms

a. Non-reduplicated form (where the subject prefix /si/ is realized as /s/ when it occurs

before a vowel)

si-akh-a — s-akh-a
1pL-build-Fv

“we build”

b. VC Root with glide y epenthesis.

s-akha-y+akh-a
1PL-RED-y+build-Fv

“we do a bad job of building”

c. VC Root with Prefix Material Copied

sakha+s-akh-a
RED+1pPL-build-Fv

“we do a bad job of building”

To illustrate the issue of reduplication with monosyllabic and vowel initial roots, figure 37 illus-
trates how the reduplication of s-akh-a would be constructed under typical reduplication processes.
The reduplicant copies its phonological material from the material that RED c-commands: the V head

akh and verbalizing suffix a.

Note that modification of the vP must be permitted in Zulu, as the v head /a/ can be deleted, as we have seen above.
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(37) *s-akha-akha: “we do a bad job of building”, epenthesis y included

*TP
T RED
[1p1] /\
s
RED v
akha A
Viuild v
akh a

Examples 36b and 36¢ demonstrate how these illegal sequences, created by typical reduplication
processes, are resolved. In example 36b, the RED morpheme targets the root and final vowel - the
v head - as we have seen in subsections 2.1 and 2.2. However, unlike before, the glide y is inserted
between the reduplicant and base. Here I also depart from Cook (2018, p. 57), who includes the y
glide as a part of the base (s-akha+y-akh-a). I instead include the glide as a part of the reduplicant,
to make clear that the verb head does not undergo additional phonological processes, as discussed
above. An extra context specific Vocabulary Item can be posited for this situation, as shown in

example 38.

(38) Additional RED Vocabulary Item for Vowel Initial Roots

RED<— 00y /_V

To formalize this analysis, I posit the following Vocabulary Items in example 39 for each mor-
pheme, where the Vocabulary Item for the default a is identical to the one provided in example 17c.
I have also chosen to represent the Vocabulary Item for the subject marker as a context specific rule.
The structure of example 36b is provided in figure 40 below. As the derivation of this structure is
identical to the previous examples, I present the final derivation of s-akha-y-akh-a with all nodes

already assigned their Vocabulary Items.

b. Viuild — akh
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(40) s-akhay-akh-a: “we do a bad job of building”, epenthesis y included

TP
T RED
[1pL] /\
s
RED v
akhay A
Viuila v
akh a

The verb with a monosyllabic and vowel initial root also can be reduplicated as shown in example
36¢c. Here, the RED morpheme includes the subject prefix, suggesting that the RED morpheme is
placed in a higher structural position than what we have seen up to now. The idea that morphemes
move to a different position in order to satisfy language-specific phonological requirements has
been discussed in the previous literature (e.g. Caha, 2010; Baunaz and Lander, 2018); Wiland, 2019,
and may be the motivation for this variant form. To illustrate this idea, I will now step through
the analysis of example 36¢c, based on the Vocabulary Items in examples 38 and 39. To begin, the
underlying structure of the reduplicated form is generated. As the structure does not have access to
any phonological material yet, the underlying structure is the “default” form, where the reduplicant

is situated between the TP and v.

(41) sakha-s-akh-a: “we do a bad job of building”

Step 1: Underlying Structure

TP
T RED
[1pL] A
RED v
Viuitd v

With this underlying base structure, the Vocabulary Insertion process can begin. The morphemes

at the lowest point in the structure, V,;;, and g, can be assigned their Vocabulary Items.

27



(42) sakha-s-akh-a: “we do a bad job of building”

Step 2: V1, and a assigned their Vocabulary Items

TP
T RED
[1p1] A
RED v
Viuild v
akh a

At this stage, the Vocabulary Item for the RED attempts assignment to its terminal node. However,
this would create an illegal phonological environment, and typical phonological processes cannot

resolve it. The RED morpheme therefore moves to a position above the T.'?

(43) sakha-s-akh-a: “we do a bad job of building”

Step 3: RED moves to a different position

RED T
T v
[1pL] A
Viuild v
akh a

With this new underlying structure, the Vocabulary Insertion process continues. The T}1p; prefix

is assigned its Vocabulary Item, as shown in figure 44.

12T have left the root of this structure unlabelled, as it is not clear whether this should still be a TP, or REDP, without
further investigation into word formation head movement.
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(44) sakha-s-akh-a: “we do a bad job of building”

Step 4: T is assigned its Vocabulary Item

RED T
T v
[1p1] A
s
Viuild v
akh a

Finally, the reduplicant receives its phonological form. To save space, I have collapsed two steps

into one, in that the bisyllabic template has already been filled with its phonological material.

(45) sakha-s-akh-a: “we do a bad job of building”

Step 5: RED is assigned its Vocabulary Item

RN

RED T
oo
sakha //////\\\\\\
T v
[1p1] /\
s
Vbuitd v
akh a

This example has shown that the reduplicant morpheme can be placed in a different position to
its “default” position under certain conditions. Specifically, if the default position between the T and
v produces an illegal phonological sequence, then the RED morpheme moves to a higher structural

position to resolve this issue.

2.4 Summary

In this section, I have explored how the phonological form of Zulu reduplicated verbs can be un-
derstood by positing a word-internal syntactic structure. I have suggested that the reduplicant mor-

pheme copies phonological material that has been previously assigned from morphemes that are in

29



a lower position of the structure to the reduplicant. I have argued that this analysis can explain two
aspects of Zulu reduplication: in cases where there is a mismatch between the reduplicant and the
base; and where there are various reduplication forms in vowel initial roots. Based on the discussion
presented in this section, I will now present a similar analysis from data on another Bantu language,

Kerewe.

3 Kerewe

Kerewe (also known as Kikerewe and Kerebe, among others) is spoken in the Ukerewe Islands of
Lake Victoria, Tanzania (Odden, 1996, p. 111)."* Like Zulu, Kerewe is a Bantu language which
exhibits reduplication. In this language, verbal reduplication is used to express that the action was
completed “here and there”. Reduplicated verbs in Kerewe have two variants, which express the same
semantics and apply to all verbs regardless of their prosodic structure: full copy and asymmetrical
reduplication. In the full copy variant, the reduplicant copies all phonological material that follows

it, as shown in example 46.'*

(46) Hyman (2009, p. 185)

a. Non-reduplicated form

ku-lim-il-an-a
INF-cultivate-APPL-RECIP-FV

“to cultivate for each other”

b. Full copy

ku-lim-il-an-a-lim-il-an-a
INF-RED-cultivate-APPL-RECIP-FV

“to cultivate for each other here and there”

In the second variant, asymmetrical reduplication, the reduplicant copies the root, and optionally
other derivational suffixes. This is shown in example 47, where suffixes that are omitted from the

reduplicant are crossed out.

BThe data reported here has been taken from Hyman (2009) and Odden (1996).
4Tn both reduplication variants, tones are excluded on the reduplicant.
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(47) Hyman (2009, p. 185)
a. Non-reduplicated form

ku-lim-il-an-a
INF-cultivate-APPL-RECIP-FV

“to cultivate for each other”

b. Truncated reciprocal -an

ku-lim-il-agn-a-lim-il-an-a
INF-RED-cultivate-APPL-RECIP-FV

c. Truncated reciprocal -an and applicative -il
ku-lim-il-an-a-lim-il-an-a
INF-RED-cultivate-APPL-RECIP-FV
Additionally, the final vowel on the reduplicant is always the default final vowel -a, even when
the base does not contain the default final vowel. Even in the subjunctive, where the final vowel is

expressed as -e, the final vowel of the reduplicant is -a and not -e, as shown in example 48.

(48) Odden (1996, p. 136)

a. Non-reduplicated form

noo-habuil-é
3pL-advise-SUBJN

“we should advise”

b. Asymmetrical reduplication

noo-habuul-a-habuiil-é
3PL-RED-advise-SUBJN

“we should advise here and there”

In this section, I argue that the patterns in the asymmetrical variant can provide evidence of
hierarchical structure within words. I do so by investigating environments in which additional
phonological processes apply, where these processes are applied only after the reduplicant receives
its phonological material. Additionally, I argue that the forms presented in example 47 can also
be explained by placing the REDP node at different places within the hierarchical structure. Before
beginning this discussion, however, I outline an issue with the placement of the final vowel -a on

the reduplicant.
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3.1 A Puzzle: The Final Vowel on The Reduplicant

This reduplication pattern in example 48 is reminiscent of the Zulu data presented in subsection 2.2.
There, I argued that Zulu verbs contain a verbalizing suffix -a, which is deleted when the following
suffix is vowel initial, such as in the subjunctive mood -e. The reduplication process, however, applies
before the verbalizing suffix v is deleted, which allows the reduplicant to contain a final vowel -a.
Though it is tempting to analyze the Kerewe data in example 54 in a similar manner, the general
phonological requirements of Kerewe do not point to the same analysis.

In Kerewe, VV sequences are typically resolved by coalescence, and compensatory lengthening
of the surviving vowel (Odden, 1995, p. 91). For example, the palatal glide y optionally deletes when
it occurs in stem initial position. The deletion of the y in this position may create an environment
with a VV sequence. If a VV sequence occurs, and the first vowel is /a/, then the second vowels
merge into one non-high vowel. If the second vowel is /i/, then the resulting vowel is /e/. This is
shown in example 49, where the glide is retained in example 49a, and is deleted (and the vowels are

subsequently merged) in example 49b.

(49) VYV Hiatus Resolution in “they steal”
a. ba-yiba
b. bééba
Another example of asymmetrical reduplication is in the perfective, as shown in example 50.

(50) Asymmetrical Reduplication with Perfective Suffix

a. Perfective Form

a-banik-ilé
3sG-roast-PERF

“he roasted”

b. Reduplicated Perfective Form

a-banik-a-banik-ilé
3SG-RED-roast-PERF

“he roasted here and there”

Based on the general phonological requirements outlined in Odden (1995), we would expect the

surface form of a-banik-a-banik-a-ilé - where there is an underlying -a after the verbal root - to
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be realized as *a-banik-a-banik-élé. The surface of the perfective suffix, however, is unaltered. It is
therefore not so simple to suggest that there is a final vowel -a which is deleted in the presence of a
vowel initial suffix.

It is important to note, however, that this observation does not necessarily disprove the idea that
the Kerewe verbs contain a vowel final suffix a like Zulu. The examples of VV resolution provided
in Odden (1995), where the first vowel is /a/, always involves a prefix that contains a consonantal
onset. It would be unsurprising if phonological processes perform differently when the /a/ vowel in
question contains no onset. For example, the onsetless subject prefixes o and e undergo unexpected
phonological processes, when compared to subject prefixes that contain an onset. This may suggest
that onsetless morphemes (such as the default vowel -a) are subject to unexpected phonological
processes, within the general requirements of Kerewe phonology. As such, the placement of the
final vowel in Kerewe is a nontrivial issue that requires additional research.

Though the behavior of the final vowel on the reduplicant remains a mystery for now, its precise
workings do not distract from the insights obtained from the upcoming analysis. It is sufficient for
our purposes to posit that the Vocabulary Item for the Kerewe RED morpheme is defined as shown
in example 51. Though somewhat unsatisfying, the rule accurately describes the facts, and can be

used to illustrate other aspects of the reduplication process that are clear to understand.

(51) Vocabulary Item for Kerewe Reduplicant
RED < 7 @

where 7y represents all phonological material that the reduplicant c-commands.

With this in mind, we can posit the underlying structure for the asymmetrical variant of example
54 in figure 52. As discussed in subsection 2.1, the focus of this analysis is not on its semantics, so I
am not concerned with the labels within the tree. For simplicity, I roughly follow the same labelling
conventions as presented in the Zulu data. The main difference is that I do not posit v layer, as there

is no reason to suggest a verbalizing v suffix.
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(52) Final derivation

a-banik-a-banik-ilé “he roasted here and there”

TP
T ASP
3sG A
a
RED ASP
/\ [+PERFECTIVE]
ilé
RED \V

banik-a banik

Now that I have acknowledged the issue of the reduplicant’s final vowel, I present data in which

there is a mismatch between the base and reduplicant.

3.2 Mismatch between the Reduplicant and Base

In this subsection, I provide examples where the reduplicant and the base exhibit different surface
forms due to additional phonological processes. To analyze the data, I argue that positing a hierar-
chical structure can explain why there is a mismatch between these forms. In Kerewe, the perfective

tense is expressed with the suffix -ilé in the “default vowel” slot (Odden, 1996, p. 139).

(53) Perfective -ilé Suffix

a. Infinitive Form b. Perfective Form
ku-banik-a a-banik-ilé
INF-roast-rv 3sG-roast-PERF
“to roast” “he roasted”

As discussed above, in asymmetrical reduplication, the right edge of the reduplicant is always -a,

even when the base contains the perfective suffix -ilé. This example is repeated below.
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(54) Asymmetrical Reduplication with Perfective Suffix

a. Perfective Form b. Reduplicated Perfective Form
a-banik-ilé a-banik-a-banik-ilé
3sG-roast-PERF 3SG-RED-roast-PERF
“he roasted” “he roasted here and there”

The perfective suffix also triggers a morphophonemic rule. Oral coronals that precede the suffix

undergo anticipatory spirantization: t — s; d, | — z.

(55) Spirantization rule [ — z

a. Infinitive Form b. Perfective Form
ku-ful-a a-fuz-ilé
INF-clean-Fv 3sG-clean-PERF
“to clean” “he cleaned”

(56) Spirantization rule t — s

a. Infinitive Form b. Perfective Form
ku-buut-a a-buus-ilé
INF-choke-Fv 3sG-choke-PERF
“to choke” “he choked”

(57) Spirantization rule d — z

a. Infinitive Form b. Perfective Form
ku-geend-a a-geenz-ilé
INF-go-FV 3SG-gO-PERF
“to go” “he went”

When these verbs are reduplicated, however, the spirantization rule targets only the base. The
surface form of the reduplicant is identical to the underlying form of the root, with the addition of

the default vowel -a.
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(58) Rule I — z Does Not Target the Reduplicant

a. Perfective Form b. Reduplicated Perfective Form
a-fuz-ilé a-ful-a-fuz-ilé
3sG-clean-PERF 3SG-RED-clean-PERF
“he cleaned” “he cleaned here and there”

(59) Rule t — s Does Not Target the Reduplicant

a. Perfective Form b. Perfective Form
a-buus-ilé a-buut-a-buus-ilé
3sG-choke-PERF 3sG-RED-choke-PERF
“he choked” “he choked here and there”

(60) Rule d — z Does Not Target the Reduplicant

a. Perfective Form b. Perfective Form
a-geenz-ilé a-geend-a-geenz-ilé
35G-gO-PERF 3SG-RED-ZO-PERF
“he went” “he went here and there”

These data can be accurately understood by positing a hierarchical structure, in which the redu-
plicant copies phonological material before more general phonological processes are applied. An
underlying form for the non-reduplicated variant, after all Vocabulary Items have been assigned, in
example 61 is shown below. Recall that the Vocabulary Item of the reduplicant states it copies all

phonological material that the morpheme c-commands, with the default final vowel -a.
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(61) Underlying Form

a-ful-a-fuz-ilé “he cleaned here and there”

TP
3sG /\
a
RED ASP
A [+PERFECTIVE]
ile
RED Vclean
ful-a ful

Once all morphemes have been assigned their Vocabulary Items, general phonological processes
apply. In this case, the spirantization rule is applied to the root ful, resulting in the final derivation

as shown in figure 62.

(62) Final Derivation

a-ful-a-fuz-ilé “he cleaned here and there”

TP
3sG /\
a
RED ASP
A [+PERFECTIVE]
ile
RED Vclean
ful-a M
fuz

This analysis predicts the following data, which includes an additional phonological rule. In
Kerewe, /nl/ sequences are disallowed, and the /1/ phoneme is realized as /d/ (Odden, 1996, p. 130).
An environment with this sequence can be created by using the 1sG subject marker n with a stem
initial /I/. This is shown in example 63, where the stem initial /1/ is realized as /d/. Additionally, the

perfective morphophonemic rule is triggered, where the stem final /1/ is realized as /z/.
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(63) /1/ assimilates to /d/, following /n/ (plus spirantization rule d — z)

a. Infinitive Form b. Perfective Form
ku-lol-a n-doz-ilé
INF-see-FV 1SG-see-PERF
“to see” “I saw”

In its reduplicated form, we can see an even greater mismatch between the reduplicant and the
base, in which the subject marker /n/ affects only the initial segment on the reduplicant, and not the

base.

(64) Reduplicated form of n-doz-ilé “I saw”

a. Perfective Form b. Reduplicated Perfective Form
n-doz-ilé n-dol-a-loz-ilé
1sG-see-PERF 1SG-RED-see-PERF
“I saw” “I saw here and there”

The underlying form for example 64b is shown in figure 65, where the reduplicant has copied

the underlying form of the verbal root lol.

(65) Underlying Form

n-dol-a-loz-ilé “he cleaned here and there”

TP
1sG /\
n
RED ASP
/\ [+PERFECTIVE]
ile
RED Vclean
lol-a lol

Once the morphemes in the underlying structure have been assigned their vocabulary items,
general phonological processes are applied. Figure 66 demonstrates the application of these two
processes: the perfective suffix ilé triggers the spirantization rule to the root lol, which results in
the surface form loz; and the subject marker /n/ triggers the hardening rule to the reduplicant lol-a,

which results in the surface form dol-a.
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(66) Final Derivation

n-dol-a-loz-ilé “he cleaned here and there”

T
1sG /\
n
RED ASP
/\ [+PERFECTIVE]
ilé
RED Vclean
ok 1o
dOl'a loz

By positing a hierarchical structure in this way, we can observe that the reduplicant receives its
phonological form from morphemes that it c-commands: the root. Then, additional phonological
processes apply, which generates a mismatch between the reduplicant and base.

In the following subsection, I look at a different set of data, which does not involve general
phonological processes. Instead, I argue that different reduplication variants can be generated by
placing the REDP in different positions within the hierarchy. This again suggests that the patterns

of reduplication in Kerewe can be understood with a hierarchical syntactic structure.

3.3 Partial Reduplication

Asymmetrical reduplication in Kerewe can be partial. As in full reduplication, the reduplicant targets
the verbal stem, that is, the root and any derivational suffixes. In partial reduplication, however, the
reduplicant may truncate (i.e. omit) some derivational suffixes. This was shown in example 47, and
is repeated below. The reduplicant may omit the reciprocal suffix - as shown in example 68 - or, the
reduplicant omits both the applicative and reciprocal suffixes - as shown in example 69. Finally, it is
ungrammatical for the reduplicant to omit the applicative suffix while also including the reciprocal
suffix. Note, again, that the reduplicant in the asymmetrical reduplication variant ends with the final

vowel -a.

(67) Full reduplication -an Hyman (2009, p. 185)

a. ku-lim-il-an-a-lim-il-an-a
INF-RED-cultivate-APPL-RECIP-FV
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(68) Truncated reciprocal -an Hyman (2009, p. 185)

a. ku-lim-il-an-a-lim-il-an-a
INF-RED-cultivate-APPL-RECIP-FV

(69) Truncated reciprocal -an and applicative -ilHyman (2009, p. 185)

a. ku-lim-il-an-a-lim-il-an-a
INF-RED-cultivate-APPL-RECIP-FV

(70) Truncated applicative -il only is ungrammatical

a. *ku-lim-fl-an-a-lim-il-an-a
INF-RED-cultivate-APPL-RECIP-FV

A list of Vocabulary Items for these words is presented in example 71. Downing (1999, p. 10)
states that the ku prefix is a prefix that marks for the infinitive, and I therefore also assume that the
ku prefix is a T head, with the feature [INFINITIVE]. I also assume that the default final vowel -a
indicates “default” aspect, and is therefore the head of an aspect head. The Vocabulary Item for the

reduplicant has already been presented in example 51.

(71) a. T[ ] — ku

INF
b. chltivate — lim
C. VOICE[4+APPL] < il

d. RECIP +— an

€. ASP<— a

The underlying structure of the non-reduplicated form is shown in figure 72. Due to space
limitations, I will not go through a step-by-step analysis of the VI process, as it is identical to that

was shown above.
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(72)  kulimilana “to cultivate”

TP
T ASP
[INF] /\
ku
RECIP ASP
/\ a
VOICE RECIP
an
chltivate VOICE
lim [+APPL]

il

To generate the reduplication variants, the RED can be placed above the REcIp, the VOICE, or the
V, to generate the three reduplicated variant forms. For example, the reduplicated form of the verb
that copies both derivational suffixes is shown in figure 73, where the REDP dominates the whole
RECIP. Again, I do not present each step one-by-one, as the overall approach is identical to the Zulu

examples.

(73)  ku-lim-il-an-a-lim-il-an-a: full reduplication

TP
T ASP
[+INF] /\
ku
RED ASP
/\ a
RED RECIP
lim-il-an-a /\
VOICE RECIP
/\ an
chltivate VOICE
lim [+apprL]

il

The reduplicated form which omits the reciprocal form is shown in figure 74. The RED dominates

the voice, such that the reduplicant cannot copy material from the rRecip head.
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(74)  ku-lim-il-a-lim-il-an-a: truncated reciprocal suffix

TP
T ASP
[INF] A
ku
RECIP ASP
/\ a
RED RECIP
/\ .
RED VOICE
lim-il-a /\
chltivate VOICE
lim [+ArpL]

il

Alternatively, the RED can dominate V, in which case the reduplicant copies material only from the

root.

(75) ku-lim-a-lim-il-an-a: truncated reciprocal and applicative suffix

TP
T ASP
[INF] /\
ku
RECIP ASP
A a
VOICE RECIP
/\ -
RED VOICE
/\ [+APPL]
il
RED chltivate
lim-a lim

By allowing the RED morpheme to attach to various positions in the structure, we can accurately
model the various forms of the reduplicated verb. Furthermore, this analysis predicts the ungram-

maticality of example 70, repeated below.
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(76) Truncated applicative -il only is ungrammatical

*ku-lim--an-a-lim-il-an-a
INF-RED-cultivate-APPL-RECIP-FV

It is not possible to place the RED morpheme into the non-reduplicated structure, shown in figure
72, such that its head c-commands only the root and the reciprocal suffix -an. The analysis we have
seen thus far, then, offers an explanation as to why example 70 is ungrammatical: that the phono-
logical material of the reduplicant is not c-commanded by its morpheme. This fact underscores the
hypothesis that the morphophonology of words is influenced by their internal syntactic structure.
Therefore, the analysis not only accurately models the morphophonology of Kerewe reduplicated

verbs, but also offers an explanation into why certain word forms are ungrammatical.

3.4 Summary

In this section, I have presented data from two areas of the verbal reduplication process in Kerewe.
Firstly, I showed that general phonological processes are applied to the reduplicated verb after the
reduplicant morpheme has copied its phonological material. I then showed that the variation in
partial reduplication patterns can be explained by placing the RED head in various positions in the
hierarchy. Together, both sets of data can be accurately modeled and explained by positing a hi-
erarchical structure within the reduplicated verb. Though the analysis of the final vowel -a on the
reduplicant still requires additional work, I argued that this does not detract from the main analysis

presented here.

4 Theoretical Implications

In this paper, I have sought to investigate interactions within the morphosyntactic interface, and
the ways in which syntactic structure may influence phonological form. To do so, I focussed on
reduplication patterns of verbs in two Bantu languages, Zulu and Kerewe, and argued that they can
be understood by positing a hierarchical syntactic structure within words. The results presented
in sections 2 and 3 therefore address research question 1, which asks whether there are patterns
in reduplication processes that may be influenced by an internal syntactic structure. The present

section aims to provide a unified and systematic explanation for these results, in order to address
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research question 2. I then contextualize these findings within the literature, to discuss their impli-

cations for linguistic theory, addressing research question 3.

We have seen that in both Zulu and Kerewe, the reduplicant morpheme copies phonological
material from morphemes that it c-commands. These analyses not only model the observed data
accurately, but also validate the assumption within Distributed Morphology that phonological ma-
terial is assigned from the bottom up, as has been argued by Bobaljik (2000). Since the reduplicant
is placed in a higher syntactic position than the base, the phonological material of the base must
already be assigned in order for the reduplicant morpheme to copy it. The tools provided by Dis-
tributed Morphology can therefore accurately explain patterns in reduplication, offering evidence

that syntactic constraints can influence the morphophonology of reduplication.

I have also presented data where there is a mismatch between the reduplicant and the base,
suggesting that reduplication in these languages is not blindly copying material that follows the
reduplicant. These patterns can be understood by proposing that general phonological processes
are applied only after morphemes have been assigned their Vocabulary Items. For Zulu, I suggested
that the verbalizing suffix -a is adjacent to the verbal root, and is deleted in the presence of the vowel
expressing the subjunctive mood -e. Importantly, this deletion occurs only after the reduplicant has
copied its phonological material. The same logic is applied to the Kerewe data, with the morpho-
phonemic spirantization rule triggered by the perfective suffix ilé. In reduplicated verbs, this rule
is applied only after the reduplicant morpheme has copied its phonological content from the root.
Consequently, spirantization applies only to the base, and not to the reduplicant. Due to the timing
of these processes - deletion in Zulu, and spirantization in Kerewe - there is a mismatch between the
reduplicant and the base. This corroborates the idea that general phonological processes are applied

only after the Vocabulary Insertion process has been conducted, in both Zulu and Kerewe.

Finally, Zulu and Kerewe can exhibit various reduplicant forms. I proposed that variants in
reduplicated verbs can be explained by placing the RED in different positions of the structure. Zulu
reduplication typically targets only the root and not the subject prefix. The exception to this is
when the root is monosyllabic and vowel initial. I argued that this creates an environment with a
VV sequence, and that the typical phonological processes to resolve this sequence result in illegal
phonological environments. To deal with this issue, the RED morpheme is placed above the subject

prefix and copies phonological content from this morpheme. Illegal phonological environments are
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therefore avoided, and the surface word form adheres to the general requirements of Zulu phonol-
ogy. Partial reduplication in Kerewe can also produce a number of variant forms. I suggested that
these forms can be analyzed by placing the RED in different positions in the structure. This analysis
also predicts the ungrammaticality of reduplicated words, in which the applicative morpheme is
truncated and not the reciprocal morpheme.

These findings are summarized in table 1, where the final row generalizes the patterns found in
Zulu and Kerewe. By hypothesizing that reduplicated words have internal syntactic structure, we

have a unified account to explain the form of the reduplicant in both languages investigated here.

Material Copied in | Phonological Pro- | Reduplication
Reduplicant cesses Variants
Zulu Bisyllabic template | Verbalizing  suffix | Monosyllabic VC
/a/  deleted after | roots have two
subjunctive /e/ reduplicant vari-
ants
Kerewe Verbal stem, where | Perfective /ile/ | Partial reduplica-
derivational suffixes | triggering spiraniti- | tion can truncate
can be optionally | zation rule derivational suf-
omitted fixes
Generalization | Reduplicant copies | Phonological pro- | Position of RED
material that the | cesses are applied | morpheme can
RED morphemes | after ~ Vocabulary | be variable
c-commands Insertion

Table 1: Summary of language specific and generalized reduplication patterns

The findings presented in this paper suggest that the morphophonology of reduplication can
be understood by assuming an internal syntactic structure. Following this assumption challenges
the validity of the Lexicalist Hypothesis (typically attributed to Chomsky, 1970): that the system
that assembles complex words is separate from the system that assembles syntactic phrases. This
hypothesis has been influential within linguistic theory, and underpins several linguistic theoretical
frameworks (e.g. Head Driven Phrase Structure Grammar, Miiller et al., 2021; Lexical Functional
Grammar, Bresnan, 2015; discussed in Bruening, 2018).

By assuming only one formation process to generate phrases and words, as has been presented
in this thesis, we have a more streamlined model to explain the diversity of the world’s languages.
A simpler model, which contains fewer formation processes, is a desirable feature in order to un-
ravel the fundamental nature of language. By positing fewer processes in a model, and making

explicit which processes are language universal and language-specific, we can explore the extent
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to which linguistic diversity may be constrained by universal linguistic principles. On the other
hand, separating processes for word formation and phrase formation may obfuscate similarities be-
tween languages, thereby losing insight into the underlying nature of language. Although I do not
claim that the findings presented in this paper are definitive proof of a word internal structure, I
have shown that assuming a word internal structure allows for a comprehensive analysis of the
data. This, then, offers an explanation for otherwise puzzling observations in verbal reduplication

in Zulu and Kerewe.

5 Conclusion and Further Questions

In this paper, I have analyzed verbal reduplication patterns in two Bantu languages, Zulu and
Kerewe. As discussed in section 1, an investigation into the morphosyntactic interface provide in-
sight into how syntactic structure can influence the expression of phonological form. By focussing
on reduplication specifically, I investigated whether the phonological form of the reduplicant can
be influenced by an internal syntactic structure within words. At least in the data presented here,
I have found that proposing a word internal syntactic structure can explain patterns that would be
otherwise unexplained, thereby suggesting that words are sensitive to an internal structure. Specifi-
cally, a mismatch between the base and the reduplicant, and the variant forms of reduplicated forms,
can be understood by internal syntactic constraints.

There are some areas which are open for future work. Firstly, it was found that both Zulu and
Kerewe exhibit variant reduplication forms. In Zulu, I argued that this was due to language-specific
phonological requirements, where typical phonological processes to resolve illegal sequences were
insufficient to adhere to Zulu phonology. For Kerewe, however, I found that this issue cannot be
explained by general phonological processes. If the final vowel a is assumed to be a verbalizing
morpheme that attaches to the root, then the underlying form of verbs in the perfective aspect
would contain an /ai/ sequence (e.g. a-ful-a-ilé). VV sequences are disallowed in Kerewe, and /ai/
sequences surface as [e] via coalescence. This analysis therefore incorrectly predicts that the final
vowel surfaces as [e], and not [a] ("a-ful-elé). 1 suggest, however, that this does not disprove that
verbal roots in Kerewe contain a verbalizing morpheme g, like in Zulu. The onsetless prefixes o and
e undergo unexpected phonological processes compared to subject prefixes that contain an onset.

This suggests that onsetless morphemes in general, including the default vowel -a, are subject to
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unexpected phonological processes. A more thorough investigation into the general phonological
processes of Kerewe is required, with particular focus on the prosodic weight of the target in these
processes.

The second issue concerning the Kerewe reduplicant’s final vowel is grounded in its morphosyn-
tactic behavior. The reduplicant in example (47)b. cannot be placed in a position such that it c-
commands the root, the applicative suffix -il, and the verbalizing suffix -a. In chapter 3.1, I attempt
to resolve this issue by suggesting the reduplicant copies every morpheme that it c-commands, with
the addition of a superfluous -a at its right edge. I acknowledge that this suggestion is a tempo-
rary fix to the problem, and requires additional research to arrive at a more elegant solution. One
hypothesis to investigate is to assume that the final vowel -a in the underlying structure is placed
immediately to the right edge verbal root (ku-lim-a-il-an), and then ‘shifts’ to the right edge of the
word (ku-lim-il-an-a). In the reduplicated verb, the vowel /a/ is copied onto the reduplicant from
the base lim-a-il, and it is then shifted to the edge of the reduplicant. This hypothesis is inspired
by the analysis of infixes in Prince and Smolensky (2004), in which infixes are argued to initially
occur at the edge of a word, and are then shifted inside due to phonological motivations. It would
be worthwhile to explore whether the morpheme a can also be shifted due to phonological reasons,
by investigating what this motivation could be, and whether the a morpheme’s landing site can be
identified as the edge of a relevant local domain.

Though there are still some open issues, this paper has emphasized the importance of investigat-
ing the interface between syntax and phonology. By focussing on reduplication - a process that sits
at the heart of phonology, morphology, and syntax - we can directly test the ways in which these
subsystems relate to each other. In doing so, we can gain a deeper understanding of each subsystem,

and the ways in which the underlying structure of words may be uniform across languages.
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