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ABSTRACT

This dissertation aims at constructing a fully articulated theory of tone-vowel interaction
within the framework of Optimality Theory (OT). It examines the nature of this
phenomenon in Northern Min languages, as well as various Southeast Asian languages.
The questions addressed are (i) what is the nature of tone-vowel interaction? (ii) how do
they relate to each other? Two important findings emerge from the investigation. First,
tonal types and syllable types are closely related to each other. That is, different groups of
tones occur only in a certain kind of syllables. These cooccurrence restrictions are
identified as a correlation between tonal contour and syllable weight. Second, tone does
not directly affect vowel distributions and alternations. Rather, it is the relative syllable
positions in which a vowel occurs and the number of segments present in a syllable that
trigger vowel distributions and aternations. These findings lead to the conclusion that
tone and vowel do not interact directly and that there is no feature-to-feature correlation
between them. Their interaction lies in the prosodic anchor mediating between them. To
account for the correlation between tonal contour and syllable weight and the close
relationship between syllable structures and vowel features, | propose a prosodic anchor
hypothesis which attributes the tone-vowel interaction to the mora and its function as an
anchor for both tone and vowel.

The theory proposed in this thesis contains two sets of constraints. The first set
governs linking of tones to moras. The examination of moras as tone-bearing units shows
that moras differ with respect to how many and what kind of tones they may bear. Thus,
Head Binarity (i.e. a nuclear mora must bear two tones) accounts for the quantitative
distinction between tonal contours and syllable weight in Fuzhou, whereas the tonal
sonority hierarchy (i.e. [(FUppPerl] > [FRaisepl]) and their harmonic association to the
moraic structures (i.e. the constraint ranking *Nuc/[-Rsp] >> *Nuc/[+Urr]) explain the

phenomenon of a L tone restricted to the non-nuclear mora in Fuging. | further show that



the interaction of the constraints is capable of deriving the unmarkedness of tonal
systems, as well as the cross-linguistic variation of tonal distributions.

The second set of constraints regulates the relation between syllable structures and
vowel features. It has been observed that linking of vowel features to prosodic anchor in
tight syllables is more restrictive than in loose syllables. This asymmetry is expected
under the prosodic anchor hypothesis since the tight syllables are argued to contain one
less mora than the loose ones. | further demonstrate that the interaction of the basic
gyllable structure constraints with the faithfulness constraints can automatically derive the
vowel distribution patterns.

Two kinds of stress effects on tone-vowel interaction are identified. First, stressed
syllables always preserve their lexical specifications (either tonal or segmental). Second,
the vocalic changes in unstressed syllables (i.e. the non-final syllable of a domain)
involve reduction of syllable weight. These stress effects can be captured by the
constraints Prominence Alignment and Prominence Reduction, respectively. The former
assigns a metrical grid to a rightmost syllable, hence preserving its lexical properties,
while the latter prohibits a stressed syllable from having two moras. | show that these
constraints, interacting with the constraints on syllabification, can successfully derive

vowel aternating pairsin disyllabic words.
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CHAPTER 1

I ntroduction

1.1 Overview

The goa of this dissertation is to develop a fully articulated theory of tone-vowel
interaction. Contrary to previous theoretical attempts that concentrate on the correlation
between tone and vowel quality (Pilszczikowa-Chodak 1972, 1975, Newman 1975 for
Hausa; Cheung 1973 for Omel dialect of Mandarin; Wang 1968, Maddieson 1976, Yip
1980, Chan 1985 for Fuzhou), the present study focuses on the prosodic anchor that
mediates between tone and vowels and its role in triggering their interactions. The central
guestions addressed are how tone and vowels relate to each other and the nature of their
interaction.

The core of the theory proposed is the prosodic anchor hypothesis. It attributes the
phenomenon of tone-vowel interaction to the combination of a prosodic representation in
which the mora serves as a prosodic anchor for both tone and vowels, and of a set of
universal wellformedness constraints on linking of the morato tone/vowel. The languages
being investigated are mainly Fuzhou and Fuging, the two Northern Min languages
spoken on the southern coast of China. Attention is aso drawn to the tone-vowel
interaction reported in various Southeast Asian languages, such as Sre (a Mon-Khmer
language spoken in the South Vietnamese city of Di Linh and the surrounding area), Hu
(a Mon-Khmer language spoken in the Xiao Mengyang area in Jinghong county, Sipsong
Panna, Yunnan province of China), Siamese (the standard Tha language spoken in

Bangkok) and Red Tai (spoken in North Vietham and the north part of the Sam Nuea
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province in Lao). In the rest of this section, | will summarize the principal claims of each
chapter.

In chapter 2, | address the question of the nature of tone-vowel interaction and argue
that tones and vowels do not interact directly (i.e., feature-to-feature); rather, their
interaction lies in the prosodic anchor mediating between them. These arguments are
based on the findings from a thorough investigation of tone-vowel interaction in Fuzhou
and Fuging. It shows that tonal distributions are closely related to syllable types and that
there is a correlation between tonal contour and syllable weight. More complex tones are
found in bimoraic syllables than in monomoraic syllables. This type of correlation is
further supported by evidence from cooccurrence restrictions between tonal contours and

vowel length found in various Southeast Asian languages (i.e., Sre, Hu, Siamese and Red

Tai). This finding is compatible with the findings that rime length affects stress and tonal
patterns (Duanmu 1990, 1993). Where Duanmu argues that different Chinese languages
have different moraic structures, this thesis argues that different syllables within the same
language have different moraic structures in Northern Min. Furthermore, an examination

of vowd distributions and alternations in both Fuzhou and Fuqing reveals that tone does

not directly affect vowel distributions and alternations. It is the relative syllable position
in which a vowel occurs and the number of segments present in a syllable that are the
direct factors triggering surface realizations of vowels.

The new findings in chapter 2 lead to the prosodic anchor hypothesis proposed in
chapter 3. It isstated in (1):
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(1) Prosodic anchor hypothesis of tone-vowel interaction

a.  Representational Requirement
Both tone and vowel must directly link to the lowest prosodic anchor on the

prosodic hierarchy, that is, the mora.

b. Constraint Satisfaction
Optimal linking between the prosodic anchor and tone or vowel is determined by

aset of universal output constraints.

This hypothesis captures the direct relationship between syllable structure and tone, and
the direct relationship between syllable structure and vowels. The condition (1a) states
that tone and vowel must link to the mora in order for them to interact directly with the
syllable structure. This is encoded in the representation in (2d) but not in (2a), (2b) and

(2c), since (2d) isthe only representation that satisfies the condition (14).

@ a b. c. d.
K T T 0= segmental root
‘ ﬂc | ‘ T =tone
0 T M o u V =vowe
A ‘ ‘ ‘ 1 = mora
T VvV v v Vv o =gyllable

Condition (1b) states that the linking of tone or vowel features to the prosodic anchor
must be regulated by well-formedness constraints. The basic constraints governing tonal
distributions are these known previously as the well-formedness conditions (WFC)

(Goldsmith 1976). They can be incorporated into Optimality Theory as a set of
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faithfulness constraints! (McCarthy and Prince 1993a, b, 1994, 1995, hereafter M & P,
Prince and Smolensky 1993, hereafter P & S; Pulleyblank 1994, McCarthy 1995, among

others).

() Faithfulness constraints on tonal distributions

a.  ParseTone: A tone must be incorporated into prosodic structure.

FiLc-p: A moramust befilled by atone.
c. LineariTy: String, reflects the precedence structure of String,, and vice versa.
d. UnirormiTy: NO element of String, has multiple correspondentsin String,.

e. LexTone: A tonethat is present in an output must be present in an input.

The ParseTonE constraint (3a) requires every tone to be parsed onto a prosodic anchor.
The FiLL-p constraint (3b) demands all moras to be filled by a tone. The LiNeariTy
constraint (3c) prevents association lines from crossing. That is, the linear precedence
relations of tones of the inputs must be preserved by their outputs. The UniFormiTy

constraint (3d) prohibits a multiple linking between tones and tone-bearing units. To

prevent a complex tona contour (i.e, MLM and MHM) in Fuzhou from giving a
trimoraic structure, which is unattested in this language, | appea to the notion of the
nuclear mora, first introduced by Shaw (1992, 1993). The nuclear mora is defined as a

gyllable head; | propose a constraint that requires a nuclear morato bear two tones.

(4) Head Binarity (HoBin)

A moramust bear two tones x and v, iff it isa syllable head (i.e., a nuclear mora).

1 The faithfulness family of constraints has later been incorporated into a generalized theory of

correspondence in the works of M & P 1995 and McCarthy 1995.
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The interaction of the faithfulness constraint UnirormiTy and Head Binarity defines two
types of tonal systems: ranking HoBin above UniFormiTy allows contour tones while the
reverse ranking gives level tones only. The square brackets without a subscripted "¢" sign
indicate a syllable head (i.e., a nuclear mora), while the ones with a subscripted "o" sign

indicate syllable boundaries.

(5) Defining tonal systems by constraint ranking

[[1] m],
Input: UNIFORMITY HoBin Remarks
T T
(K],
a * v contour tone allowed
T T
[[H] K],
b. | v * level tone only
T T

The tonal system defined in (54) is found in both Fuzhou and Fuqging since both of these

languages allow contour tones. However, the correlation between tona contour and

syllable weight in Fuging differs from that in Fuzhou in that it is not the tonal quantity but

the tonal quality that gives rise to the distinctive syllable weight. Specifically, the tonesin
the light syllables are non-L while the ones in the heavy syllables always contain a L tone.
To account for the asymmetrical behavior of L tone with respect to the syllable weight, |
extend the segmental sonority hierarchy (Zec 1988) and propose that tones are also
differentiated in terms of their intrinsic sonority. Assuming that a H tone is more
sonorous than a L tone, their sonority difference can be encoded into the hierarchy in (6),
given that they are represented by the feature [+Uprrer] and [-Raisep] respectively (Yip
1980, Pulleyblank 1986):
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(6) Tonal Sonority Hierarchy
[(HUpPPerl] > [FRAIsEDL]

In Optimality Theory, this tona sonority hierarchy can be formulated in terms of the
constraint ranking in (7), which says that parsing a L tone to a nuclear mora is less

favorable than parsing a H tone to a nuclear mora.

(7) Tona Alignment Constraint (TAC)
*NucH/[-Rsp] >> *NucH/[+Upr]

Adding the constraint *NucH/[-Rsp] to the ranking schema in (5) gives the two types of
tona system in (8a) and (8b). Ranking HoBin above both UnirormiTy and * NucH/[-Rsp],
asshown in (8a), forces a L tone to be linked to a head mora, giving rise to atonal system
like Fuzhou. The reverse ranking in (8b) requires aL tone to be linked to a nonhead mora,

resulting in a heavy syllable, as attested in Fuging.

(8) Defining tonal systems containing a L tone

([l K],
Input: UniFormiTY | *NucH/[-Rsp] HoBIN Remarks
T L
(W], .
a N * * v possible in Fuzhou
T L
[[H] K], o _
b. | v v * possible in Fuging
T L

It will be shown that the correlation between tonal contour and syllable weight in

both Fuzhou and Fuqing can be derived from the reverse rankings of the same set of

constraints on tonal distributions.
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Chapter 4 deals with the linking between prosodic structures and vowel features. It is

shown that vowel distributions in Fuzhou and Fuqing are related to syllable positions in

which they occupy. It is also demonstrated that syllabification governed by the interaction
of the syllable structure constraints (i.e., Nuc, Ons, -Copa) (M & P 19934, b, P & S1993)
and the harmonic alignment schema *Nuc/a, (which encodes the intrinsic sonority of
segments suitable for certain syllable positions,) can automatically derive the attested
vowel distribution pairs of the monosyllabic words in both of these languages.

Stress effects on tone-vowel interaction are examined in chapter 5. Three findings
emerge from this examination. First, afina syllable within a disyllabic domain preserves
al of its lexical specifications (tonal and segmental). Neither tone sandhi nor vocalic
change takes place in this position. This kind of featural stability in the final syllable is
argued to be due to stress. In particular, stress is assigned to the final syllable, so it
secures the featural content in that syllable. Second, a non-final syllable within a domain
changes either tone (in tight syllables) or both tone and vowels (in loose syllables). In
contrast with the feature stability in the final syllable, the change of tone and vowel in
non-fina syllables is argued to be another stress effect, namely, PromINENCE ReDuCTION
which requires a stressed syllable to be monomoraic. The tonal changes observed in this
position are of two types. One is contour simplification in loose syllables (i.e., a complex
tonal contour gets simplified, hence no complex contour tone appears in a non-fina
gyllable), and the other is the change of tonal features in tight syllables. Although the
conditioning factor for the second type of tonal change is not clear so far, the factor that
triggers tonal simplification in the loose syllables is argued to be stress, that is, an
unstressed syllable cannot have two moras, hence cannot have a complex tonal contour.
Third, vowel changes in non-final syllables are the same as the vowel distribution
patterns that are found in monosyllabic words. Namely, vowels in loose syllables become
the ones in ther corresponding light syllables. The similarities between vowel

aternations and vowel distributions are not coincidental. Rather, they are argued to
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follow from the moraic distinction (i.e., monomoraic vs. bimoraic) between the two types
of syllables. If a non-fina syllable is unstressed it can only be monomoraic, and hence
will have an identical moraic structure to the tight syllables. Therefore, both the non-final
gyllables and the tight syllables in a fina position share the same pattern of vowel
features. These findings further support the prosodic anchor hypothesis in that the tonal
sandhi and vowel changes must be mediated by their prosodic anchor. They interact with
each other only when their prosodic anchor gets affected. Thisisindeed the case as far as
stress effects are concerned. Following Wright's (1983) insight, | propose that the stability
of the feature content in the final syllable and the changes of tone and vowels in the non-
final syllable are subject to different constraints: Prominence Alignment and Prominence
Reduction. The former ensures featural stability, while the latter reduces moraic structure.
Thus, the tona contour simplification and the vowel changes parallel to the vowel
distributions in tight syllables are accounted for. These two constraints on stress are given

in (9) and (10) respectively:

(9) Prominence Alignment (PromALIGN)
Given adomain x, ametrical grid mark must be aligned to the right edge of x.

x = amorphologica word.

(20) Prominence Reduction (PromRebuC)

If a isnot assigned ametrical grid mark, a cannot be bimoraic.

PromALIGN ensures the final syllable is stressed, while PromREbuc requires unstressed
syllables to be monomoraic, that is, to make the weak weaker (Prince 1983). The
interaction of the constraints governing the stability in the fina syllable and the changes

in the non-final syllable are shownin (11):
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(11) Tonal and vocalic changes triggered by stress

Jiang-King, 1996

Input Outputs PromREDUC PARSEU
T T T T
. o * *
() a ERCIR
vV Vv \ \
T T T T T T T T
o | |
[“T] u\]c,[n‘u l‘l]a b. [[1‘1] 1y [[L‘J] l‘llo v v
vV V VvV V o VvV V vV V
TT TT
. L/ \ *
(ii) a 001, 1001, v
\ V
TT TT TT TT
L/ L/ | L/
[[‘u]]o[[Tl]]c, b. [[‘u]]o[[‘u]]c, v v
\ \ o \ \

The tableau above shows that when a disyllabic word contains two heavy syllables (i.e., is
bimoraic), shown in (11i), only the non-final syllable changes its tone and vowel, since a
bimoraic syllable is disallowed in a non-final position. On the other hand, if there is a
light syllable (i.e., monomoraic) in the non-final position, shown in (11ii), there is no
vowel change since the vocalic change involves reducing a mora. Thus, the different

stress effects on tone-vowel interaction can be achieved by the same set of constraints.

1.2 Thetheoretical framework: Optimality Theory (OT)

The theory of tone-vowel interaction being developed in this dissertation is formulated
within the constraint-based grammar of Optimality Theory (P & S 1991, 1993; M & P
19933, b, 1994, 1995; Pulleyblank 1994, 1995, McCarthy 1995, among others). Contrary
to rule-based ordering theory, Optimality Theory assumes that Universal Grammar (UG)

contains two functions Gen and Eval. The former freely generates any amount of output
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candidates (featural or prosodic) for a given input, while the latter evaluates all members
of a candidate set and chooses an optimal output based on a set of ranked constraints.
This approach greatly reduces the complexity of determining underlying representations
in standard generative phonology, since the grammar focuses its attention on outputs
rather than inputs. A lexical entry in OT is assumed to contain both melodic information
(i.e., F-elements) and moraic information (i.e., prosody) (M & P 1993a, Pulleyblank
1994, etc.). In the following, | first summarize the basic principles of OT and the
linguistic generalizations it captures, then follow up with an outline of basic families of

constraints and their empirical coverage of phonological and morphological phenomena.

1.2.1 Basic principles of Optimality Theory

Four basic principles are crucia for Optimality Theory. Thefirst isviolability. That is, an
optimal output may violate some constraints, but the violation is minimal. This amounts
to asserting that any surface-true form is only optimal relative to other candidates, and
that there is no absolute correctness or incorrectness. The notion "optima" contrasts
sharply with the notion "correctness” in its empirical consequences. An output form may

be optimal in context A but not in context B. For instance, in Fuzhou, a syllable without

an initial consonant is perfectly possible in word-initial position. However, in non-initial
position within a disyllabic word, a vowel-initial syllable gets an onset from the coda in
its preceding syllable. In the OT framework, this asymmetrical behavior of an onsetless
syllable can be explained by constraint ranking, another basic OT principle we turn to.
The second principle is constraint ranking. That is, there is a dominance relation
among constraints. Since all constraints are assumed to be universal and present in UG,
language-particular behavior is accounted for by different ranking. In other words,
whether a particular constraint is active or not depends on its relation to other constraints

in aranking schema. Even within a single language, a particular output may be acceptable

10
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in one case but not in another. As an illustration, an onsetless syllable in Fuzhou is
acceptable in word-initial position, but not in non-word-initial position when there is a
coda consonant preceding it. This is explained in the constraint ranking shown in (12)
below. In particular, ranking LexF (which prohibits insertion of any F-element that is not
specified lexically) above Ons (which demands that syllables have an onset) permits an
onsetless syllable in word-initial position, but forces an onsetless syllable in non-word-

initial position to get an onset from the codain its preceding syllable if any.

(12) V-initial syllablesin different positions within aword

Ranking: LexF >> Ons
Inputs Candidate set LexF Ons
@) a CV.cv *
V+CV/ b. = V.CV *
(i) a = CV.CV
ICVC+V/ | b. CvCV *

Given the ranking LexF >> Ons, when an onsetless syllable is in a word-initial position,
the candidate (12-i-b) is better than (12-i-a), since the former satisfies the highly ranked
constraint LexF, even though it violates Ons. On the other hand, when an onsetless
gyllable isin anon-word-initial position (12-ii-b), it is not acceptable since there is a coda
consonant in the preceding syllable. (12-ii-a) satisfies all constraints and therefore is
optimal.

The third principle is inclusiveness. All candidate analyses must participate in the
evaluation process. That is, the function Eval must access an entire set of candidates, and

there are no special rules or repair strategies for a particular candidate.

11
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The fourth principle is parallelism. This amounts to asserting that all constraints and
al members of a candidate set are supplied to the function Eval in a paralel fashion. In
other words, the relation between input and output is parallel and not derivational. This
principle sharply contrasts with the Ordering theory in that it eliminates all intermediate
stages that are crucia for the rule-ordering theory. The basic properties of OT outlined

above are summarized in (13).

(13) Basic principles of Optimality Theory (M & P 1993a:1)

a. Violability: Constraints are violable; but violation is minimal.
Ranking: Constraints are ranked on alanguage particular basis; the notion of
minimal violation (or best satisfaction) is defined in terms of this ranking.
c. Inclusiveness: The constraint hierarchy evaluates a set of candidate analyses that
are admitted by very general considerations of structural well-formedness. There
are no specific rules or repair strategies.
d. Parallelism: Best- satisfaction of the constraint hierarchy is computed over the

whole hierarchy and the whole candidate set.

If we assume that a grammar has two constraints A, B, and that A dominates B, then
the optimal candidate will be the one that satisfies both constraints or the higher ranked
constraint A. This situation is illustrated schematically in the tableau below. The tableau
implements Prince and Smolensky's interpretation conventions as follows: (i) A >> B indicates
that constraint A dominates constraint B; (ii) constraints are arranged in columns from left to
right in order of domination; (iii) a "*" marks constraint violation; (iv) a "*!" signifies a fatal
violation (and the subsequent rejection of the candidate); (v) a blank cell indicates constraint
satisfaction, and (vi) a pointing finger # or a thumbs up ® marks the optimal or winning

candidate.

12
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(14)
Ranking: A >> B
Candidate set A B
linput/ < Cand, *
Cand, *|

Cand, in (14) violates A (the higher ranked constraint) and therefore loses out to Cand,, which
satisfies A. It is selected as the optimal candidate, since it obeys the higher ranked constraint A,
although it violates the lower ranked constraint B. Where both candidates violate the higher
ranked constraint, choice of the optima candidate depends on the satisfaction of the lower
ranked constraint. In this case, as we can see in tableau (15), Cand, obeys constraint B, whereas

Cand, violatesit. Cand, thus emerges as the winner.

(15)
Ranking: A >> B
Candidate set A B
finput/ Cand, * *1
@ Cand, *

In situations where both candidates behave identically with respect to violating or obeying
constraints, the choice of a winner is dependent on which candidate incurs fewer constraint

violations. The following tableaux (16) and (17) demonstrate this scenario:

13
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(16)
Ranking: A >> B
Candidate set A B
linput/ Cand, * *x|
= Cand, * *
17)
Ranking: A >> B
Candidate set A B
finput/ Cand, **]
@ Cand, *

Two constraints which are not crucially ranked in a grammar do not select one over the other.
Candidates which satisfy or violate them can be equally selected as optimal, as illustrated in the

following tableaux (18):

(18)
Not Ranking: A, B
Candidate set A B
linput/ < Cand, *
= Cand, *

Optimality Theory with the basic principles outlined above is successful in explaining a
number of generalizations that are left unaccountable in generative phonology. First, it

explains why an unmarked case can be both present and absent in a particular language.

14
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Certain output forms are allowed generally in a given language but are disallowed in the
reduplicative and epenthetic structure of that very language (M & P 1994). This shows
that unmarked forms, such as CV syllables, emerge in a given language even though
marked forms also show up in that language. Second, OT explains cross-linguistic
typology in a principled manner. That is, constraint ranking defines different types of
languages. A particular ranking like A >> B istrue for alanguage x, the reverse ranking B
>> A isaso true for alanguage y. This is attested, for example, in tongue root harmony
of low vowels in various African languages (Pulleyblank et al. 1995). The universality of
UG is ultimately strengthened by this cross-linguistic typology.

1.2.2 The basic types of constraints

Constraints proposed in Optimality Theory are of three types. The first type is the
faithfulness family. Since the function Gen freely generates any kind of output candidates,
restrictions are needed to rule out any candidates that have no relation with a given input.
The function of the faithfulness constraints is to demand an identity relation between
input and output. Various faithfulness constraints proposed in OT (M & P 1993a, b, P &
S 1993, Archangeli and Pulleyblank 1994a, b, thereafter A & P; Pulleyblank 1994,
McCarthy 1995) are given below:

(29) Parse family

Parse-a: a (feature or node) must be incorporated into prosodic structure.

(20) FiLe family

A prosodic constituent must be filled by a F-element.

15
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(21) Lex-a

The addition of feature F or an association to F is prohibited.

(22) LINEARITY

String, reflects the precedence structure of String,, and vice versa.

(23) UniFormITY

No element of String, has multiple correspondentsin String,.

The function of the Parse family is to ensure that all F-elements are incorporated into a
prosodic constituent so they may be phonetically realized. The FiLL family requires a
prosodic anchor to be filled by a F-element. Lex-a prohibits any insertion of an F-element
or apath that is not present in an input. LINEaRITY prevents association lines from crossing.
UniFormiTy disallows a multiple linking between F-elements and prosodic anchors.

The second type of constraint is the structural family. The function of this typeis to
restrict certain prosodic constituents to certain structures. For example, a syllable must
have a nucleus, it may have an onset at the leftmost or a coda at the rightmost (M & P
19934, b, P& S 1993). These are given below:

(24) Syllable structure constraints

a  NucLeus(Nuc): Syllables must have nuclei.
Onset (Ons): Syllables must have onsets.
c. NoCopa (-Cop): Syllables cannot have codas.

d. *CowmprLex (*Compx): No more than one C or V links to one syllable position.

16
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The general function of the structural constraints above is to ensure an unmarked
gyllable type CV. It is possible for other types of syllables such as CVC or VC to emerge
from interaction of the structural constraints with other types of constraints such as the
faithfulness family presented above.

The third type of constraint is the alignment family. This type captures harmonic
processes such as tongue root harmony in African languages (A & P 1994, b; Akinlabi
1994; Pulleyblank 1994, 1995; Cole & Kisseberth 1995; Kirchner 1993; M & P 19933, b,
1994; Pulleyblank & Turkel 1995; Pulleyblank et al. 1995; etc.), nasal harmony, stress
assignment (Hewitt 1994, 1995), and reduplication (M & P 19933, b, M & P 1995,
McCarthy 1995, Shaw 1995).

(25) Generalized Alignment (M & P 1993h)

Auicn (Catl, Edge 1, Cat2, Edge 2) = def
[J Catl [JCat2 such that Edge 1 of Cat 1 and Edge 2 of Cat 2 coincide,
Where Catl, Cat2 [0 PCat O GCat

Edgel, Edge2 [ {Right, Left}

Notice that the function Auien in (25) takes four arguments, two of which are categories
and the other two of which are edges of the categories. The categories are defined in
terms of either prosodic or grammatical constituents, while the edges are either left or
right.

The theoretical framework outlined above offers a number of advantages. First, it
alows various phonological processes to interact with each other in a parallel fashion.
For instance, the languages being investigated here exhibit different kinds of phenomena,
such as vowel distributions, vowel aternations, tone sandhi, stress effects, etc.. All of

them twist together so that it is hard to make out what's what. The OT framework

17



Chapter One Jiang-King, 1996

provides leads for solving these problems by examining possible outputs. Second, it
makes it possible to uncover certain unmarked phenomena which otherwise would be
obscured. Take the syllable structures in Fuzhou, for example. Onsetless syllables are
common in this language. One might mistake this as a counterexample to the unmarked
gyllable type CV. However, disyllabic compounds in this language show that when two
monosyllabic morphemes combine to form a disyllabic word, consonant gemination takes
place between the two syllables. This contradiction (i.e., onset is not necessary vs. onset
IS necessary) can be simply explained by constraint ranking in the current theoretical
framework. That is, the unmarked syllable type CV is indeed respected in this language
unless something else outranks it. In the Fuzhou case, Lex-F may rank above Ons so that
insertion of a consonant in onset position is disallowed. Third, it captures cross-linguistic
variation by constraint ranking. The constraint-based grammar of Optimality Theory,
therefore, offers an explanatory power for various phonological and morphological

phenomena.
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CHAPTER 2

The Nature of Tone-Vowel Interaction: Direct or Indirect?

2.0 Introduction

This chapter examines the phonological nature of tone-vowel interaction. It focuses
specificaly on the problem of whether tonal features and vowel features interact directly
(i.e., whether there is a feature-to-feature correlation) or indirectly (i.e., something else
plays a role in their interaction). First, | will summarize the results of experimental
studies which have found phonetic correlates for tones and vowels. Second, | will review
three representative phonological hypotheses that offer accounts of this phenomenon.
Third, | will thoroughly investigate tone-vowel interaction in Fuzhou (a Northern Min
language spoken principally in the Fujian province of China), the best documented case.
Data not treated in earlier theoretical studies will be given serious consideration. To
explore cross-linguistic variation, | will aso investigate tone-vowel interactions in
Fuqing, another Northern Min language spoken principally in the Fujian province of
China, which has not previously been studied in any theoretical framework. Finally, | will
examine the nature of the so-called "tight 1606 - l0ose EEOs" distinction exhibited in both

Fuzhou and Fuqing, and show that this distinction is best identified in terms of syllable

weight, i.e., between light and heavy syllables. To support this conclusion, the correlation
between tonal contour and vowel length exhibited in various Southeast Asian languages,
such as Sre (a Mon-Khmer language spoken in the South Vietnamese city of Di Linh and
the surrounding area), Hu (a Mon-Khmer language spoken in the Xiao Mengyang areain
Jinghong county, Sipsong Panna, Y unnan province of China), Siamese (the standard Thai

language spoken in Bangkok), and Red Tai (spoken in North Vietnam and the northern
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part of the Sam Nuea province in Lao) are al'so examined. This identification leads to the
conclusion that the nature of the tone-vowel interaction is indirect, namely, that tone does
not directly affect vowels and vowels do not directly affect tone. Instead, it is the prosodic
anchor that has a direct relation with both tone and vowel independently, triggering their

interactions.

2.1 Phonetic correlates

A number of experimental studies have been conducted on the nature of the tone-vowel
interaction. The studies yield two principal findings. First, there is a correlation between
fundamental frequency (F,) and vowel height, indicated by the first formant (F;), and
second, there is a correlation between vowel duration and pitch height or pitch contour.

Severa studies indicate a tendency for higher vowels to be uttered with a higher
pitch than lower vowels in similar environments (Peterson and Barney 1952, House and
Fairbanks 1953, Lehiste and Peterson 1961, Ladefoged 1964, Mohr 1969, Lea 1972,
1973, Hombert 1976). For instance, the intrinsic fundamental frequency (F,) of vowelsin
American English is related to their height (F,): high vowels ([i] and [u]) have a higher
fundamental frequency than low vowels ([a@]) (Black 1949, Peterson and Barney 1952,
House and Fairbanks 1953, Lehiste and Peterson 1961, Lea 1972, 1973, among others). A
similar correlation between vowel height and F, is also found in other languages, such as
Danish (Petersen 1976), French (Di Cristo and Chafcouloff 1976), Korean (Kim 1968),
Serbo-Croatian (lvic and Lehiste 1963), Mandarin (Chuang and Wang 1976, Tsay and
Sawusch 1994) and Fuzhou (Tsay and Sawusch 1994).

Although evidence for the intrinsic correlation between F, and vowel height is
convincing, there are also other significant findings. For instance, rounded vowels tend to
have a higher F, than their unrounded counterparts (Sundberg 1969, Ewan 1975, Reinholt
Petersen 1978, livonen 1987). It is also reported that the intrinsic pitch (F,) of the short

20



Chapter Two Jiang-King, 1996

lax vowels [I] and [Y] is equal to that of the long tense vowels [i:] and [u:] in German,
even though they are known to have different tongue height (Fischer-Jrirgensen 1990).
This suggests that tongue height (F,) is not the only factor that influences the intrinsic F,
for vowels, and that other factors such as duration should also be taken into consideration.
The correlation between duration and pitch height (F,) or pitch contour isindeed found in
anumber of experimental studies. For instance, a high tone is shorter than amid or alow
tone (Benedict 1948:186 for Cantonese; Pike 1974:171 for Chatino; etc.), and a rising
tone or a concave tone is longer than a high level tone or a falling tone (Zee 1978 for
Taiwanese; Abramson 1962 for Standard Thai; Dreher and Lee 1966, Chuang 1972,
Howie 1974 for Mandarin; Langdon 1976 for Yuman languages, etc.). What these
findings suggest is that higher F, correlates with shorter duration and lower F, with
longer duration. Therefore, both vowel height (F;) and duration are possible correlates for

either fundamental frequency (F,) or pitch contour.

2.2 Toneand vowel interaction in phonological theory

Since tone, defined as linguistic use of pitch, is aso primarily identified in terms of
fundamental frequency (F,) (Gandour 1978), it is natural to ask whether the intrinsic
correlation between vowel height (F;) and F, manifests itself phonologically in natural
languages. In other words, the question is whether there is any empirical evidence
suggesting a phonological correlation between tone and vowel height. The evidence from
Hausa (an African language principally spoken in Nigeria), for example, is inconclusive.
Datais offered both for (Pilszczikowa-Chodak 1972, 1975) and against (Newman 1975)

this position. A highly controversial case is Fuzhou (a Northern Min language spoken on
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the southern coast of China). In Fuzhou, a whole series of finals! participate in vowel
alternations in accordance with their tonal environment. It has been claimed, on the one
hand, that in atone sandhi environment a vowel undergoes raising when the tone it occurs
with increases its F, (Wang 1968). This is characterized as a tone-induced vowel raising
process (Yip 1980). | refer to this claim as the "height-correlation” hypothesis. On the

other hand, it has been argued that the vowel alternations in Fuzhou involve not only dif-

ferences in height, but also differences along other dimensions, such as a front/back axis,
monophthongs versus diphthongs, etc. (Maddieson 1976, Chan 1985). The height-
correlation hypothesis, therefore, is not sufficient to explain al instances of tone-related
vowel alternation. The implicit assumption behind this debate is that tonal features and
vocalic features may interact directly. This raises a more fundamental question as to the
nature of this interaction. In other words, whether the interaction between tone and
vowels is direct (i.e., feature-to-feature) or indirect (i.e., mediated by something else). In
the following, 1 will review three different hypotheses on tone-vowel interaction in
Fuzhou. Each of them cites a different phonetic correlates as evidence motivating the

hypothesis. | will point out the insights and inadequacies of each.

2.2.1 The height correlation hypothesis (Wang 1968, Yip 1980)

The height-correlation hypothesis, proposed by Wang (1968) and supported by Yip

(1980), claims that there is a correlation between high tones and high vowels, since both

of them give rise to a higher F,. The evidence for this hypothesis comes from Fuzhou

1 In traditional Chinese phonology, a syllable is divided into two parts: (i) the initial consonant and (ii) the

rest of the syllable, called the final. For instance, the final in a syllable [bido] ‘quick, rapid' is k6 _p, which

contains the on-glide i, and a diphthongal nucleus ao.
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vowel aternations. Wang (1968) extracted data from Yuan (et a. 1960) and presented

themin (1):
(@) {-N-wuw
(o IR}
- €51

In his view, these alternations operate together with alternations of tone in such away that
"each time a tone with a lower F, changes to one with a higher F, the vowel also changes
to a higher vowe." Based on Wang's observation, Yip (1980) characterizes the
conditioning tona factor for the vowel raising as the [+upper] register, and gives the
complete tonal inventory in (2) and the vowel alternating pairs in (3) respectively

(column | ="tight" finals »60s, column |l = "loose" finals EEOS).

(2) The complete tona inventory in Fuzhou given by Yip (1980:341)

. "tight" finals v:6006 1. "loose" finals EEOs
[+upper] tones [-upper] tones
44 HH 12 LH
52/4 HL 13 LL
22 LL 242 LHL

35 LH
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(3) Vowse alternating pairs dealt with by Yip (1980:275)

a | ~ El d. El ~ al
b W ~ {w e. {w ~ n
o 0] ~ ov f ou ~ Ovu

Yip treats the vowels in the loose finals (in column 11) as underlying forms and the ones
in the tight finals (in column 1) as derived. To derive the correct surface vowels for tight

finals, the following vowel-raising rule is proposed (Yip, 1980:277):

(4) \Y - -low / O
[alow] -ahi [+upper]

This rule states that vowel-raising is triggered by the tonal feature [+upper] register. By
applying this rule, a [+LO] vowel becomes mid and a [-LO] vowel becomes high in the
environment of [+upper] register.

The height-correlation hypothesis, however, faces difficulties concerning the entire
system of vowel aternations. The first problem is its inadequacy in accounting for all
vowel alternations in this language. As Maddieson (1976) and Chan (1985) point out,
other features in addition to vowel height, such as roundness and backness, are also
involved in the vowel changes. The aternations, as shown in (5), are the result of (i)
modifying the first, or both elements of the diphthong (5.1), or (ii) deleting the non-high
part of the diphthong (5. Il). (5) is retabulated from Chen and Norman (1965) by
Maddieson (1976:194):
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G) I. & a - e

c) o - Ny

b) ou - wu

c Ni - vy

If only the feature [+upper] triggers the vowel alternations, changes aong the parameters
of roundness and backness are left unexplained. This indicates that an intrinsic
connection between vowel height and tone can only partially account for these
observations.

The second problem for this hypothesis is its inadequacy in deriving the surface
formsin (3a-c), which involve ssimplification of the diphthongs (I1) in (5). Applying Yip's
rule (4) to (3a-c) gives the long forms [ii], [yy] and [uu], respectively, but not the short
forms [i], [y], and [u]. To derive these correct forms, a monophthongisation rule is also
needed in addition to the vowel-raising rule in (4). Furthermore, the vowel-raising rule
must precede the vowel-shortening one since the entire set of non-high vowels in loose
finals in (3a-c) are dropped in the corresponding tight finals. The vocalic change that
occurs in (3ac), therefore, may not be best regarded as vowel raising, but as
monophthongisation instead (or diphthongisation, depending on whether the tight finals
or the loose finals are underlying).

The third problem for the height correlation hypothesis is the implausible vowel
inventory that it yields. As Chan (1985) notes, Yip's treatment of the vowel alternationsin
sandhi forms implies that monophthongal high vowels are not independent phonemes in
Fuzhou, but only appear with non-high vowels in diphthongs. If high vowels are only

present with a non-high vowel in the surface representations, we need to explain why they
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cannot occur alone in surface representations, given that the feature [+HI] is an active F-
element for lexical entries. Thisisrare, if not unattested, in vowel system typologies.

The fourth problem for this hypothesis is its inability to capture the cross-linguistic
variation in tone-vowel interaction. Some other closely related Northern Min languages,

such as Fuging, Fuan and Ningde, also have similar patterns of vowel aternations.

Particularly, the tight-loose distinction of finals exists in al of these languages and
vowels in the loose finals change into the corresponding forms in the tight finals under
different tonal conditions. The tonal inventories of these languages are given in (6). The
Fuzhou data is from Liang (1982, 1983, 1988, etc.), Fuqging data is from Feng (1993a),

Fuan and Ningde data are from Norman (1977).

(6) Tonal inventoriesfor the four Northeast Min diaects

I. tight finals v606 Il. loosefinals EEOS
I. tight
finals v606
YinPing| Yang Ping | YangRu | Shang YinQu | YinRu | Yang Qu
Ob/EY: No/AEYS NoE& EIEQ OBE¥ OBEE NOE¥
a Fuzhou | 44H 53 HM 5 31ML | 213MLM 23 | 242 MHM
EOY
b. Fuging | 53 HM 44 H 5 33M 21L 22 41 HL
£Ca
c. Fuan 43 HM 11L 21 41 HL 35MH 54 13LM
£
d.Ningde | 33M 11L 5 41 HL 35MH 33 41 HL
ApuA

Notice that in table (6) above, the tones in the Yang Ping category (the shaded cells) vary
from language to language. Namely, HM is found in Fuzhou (6a), H in Fuging (6b), and
L in both Fuan and Ningde (6c¢, d). If vowel changes in Fuzhou were triggered by the

[+upper] register (i.e., the tonesin the tight finalsin 1), the same alternations triggered by
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the tones in the same Yang Ping category in Fuan and Ningde (i.e., the cellsin (6c, d)) are

not expected.

Although the height correlation hypothesis cannot explain all instances of vowel
changes related to tonal conditions, it isimportant to realize that some sort of relationship
between tonal environment and vowel changes does exist. It is this observation that has
attracted researchers to study the phenomenon of tone-vowel interaction.

The insight of the criticism from Maddieson (1976) and Chan (1985) is that pitch
height distinctions cannot be directly responsible for inducing the vowel alternations. An
intrinsic association of vowel height and pitch therefore cannot be invoked as an
explanation to account for the data in Fuzhou, the most often-cited example in support of
this claim. Maddieson also raises the question whether vowel height differences can ever
induce linguistically significant pitch variation. He points out that intrinsic variation in

the pitch of vowels does not necessarily become phonologically significant.

2.2.2 The"metrical duration" hypothesis (Wright 1983)

Wright's (1983) metrical-duration hypothesis is based on duration differences between
vowels in different positions within a disyllabic word. She draws on spectrographic
studies which show that the duration of the first syllable of a disyllabic compound is
reduced two-thirds from its citation form, while the duration of the second syllableis only
reduced less than one-third of its citation form. This evidence does not support the claim
that there is a direct cause-and-effect relationship between tonal height and vowel
aternations (Wang 1968, Yip 1980). Rather, it suggests that both tone sandhi and vowel
quality change are independently related to stress. She attributes both tone sandhi and
vowel aternations to an iambic stress pattern which reduces the duration of unstressed
gyllables. The vowel alternations Wright tries to account for are listed in (7) (1 = thetight

finds, Il = theloose finals).
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(7) Vowel alternating pairs dealt with by Wright (1983:28)

[ T [ T
a 1(N) ~ el(N) d. €IN ~ aiN
b. W(N) ~ MP(N) e MYN ~ oIN
C. O(N) ~ ou(N) f. ouN ~ ouN

To account for the vowel alternations in (7), Wright treats the vowels in the loose finals
as underlying, and posits the constraint in (8) and the two vowel reduction rulesin (9) to

derive the vowelsin thetight finals.

(8) Constraint against branching nuclel in an unstressed position (Wright 1983:47)
* Ow
N

N

The function of (8) isto prevent a syllable having a branching nucleus from occurring in

an unstressed position, namely, the first position of a disyllabic domain.

(9) Fuzhou Vowel Reduction Rules (Wright 1983:52)

a. Deetion: If two segments of the branching nucleus agree on all features or al

but one, delete the first segment.

b. Quasi-Deletion: If the two segments of the nucleus differ in more than one
feature, a short diphthong will be formed, with distribution of [-hi][+hi] in that
order, and [+rd] if either segment shows rounding. The other features will be

drawn from the second vowsel.
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Rule (11a) derives i(N), u(N), y(N) from e(N), ou(N), My(N), respectively, while rule
(11b) derives My(N), ou(N), e(N) from oi(N), au(N), ai(N), respectively. Here Wright
treats My(N), ou(N), e(N) in an unstressed position (i.e., non-final position of a
disyllabic domain) as single-segment diphthongs?, and their corresponding forms o1 (N),
av(N), at(N) in a stressed position (i.e., final position of a disyllabic domain) as two-
segment diphthongs3. The question is that if stress conditions vowel alternation, why do

the other finals, given in (10) below, retain their citation forms when unstressed?

(20) Other finals (Wright 1983:32)

Ja(N) | wa(N)

je(N)

je(N)

wal

WEI

The high vowels [i] and [u] preceding another non-high vowel are written as [j] and [w]

in (10). They are defined as 'weak' vowels because of their low intrinsic sonority value. In

2 What a single-segment diphthong means in terms of moraic structures is that two sets of vocalic features
link to asingle mora.
3 Similarly, a two-segment diphthong may be seen as two sets of vowel features linked to two different

moras (i.e., each linked to a separate mora).
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order to resolve the dilemma, Wright attributes the difference between alternating finals
and non-alternating finals to the different structures in (11), in which the subscripts s’

and "w" are defined as "strong" and "weak" based on vowel sonority:
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(11) a. Alternating finals b. Non-alternating finals
Initia Final Initial Final
™ ™
N (O N (©

AN AN

The structure of the alternating finals in (11a) represents a falling diphthong with a sw
nucleus, while the structure of non-aternating finals in (11b) represents a rising
diphthong with a w-s nucleus. The constraint in (8) that reduces branching nuclei is
claimed not to refer to the "w" left branch of the nucleus. Wright concludes that the vowel

aternations in Fuzhou lie in the different prosodic structures of syllables. It has nothing to

do with tones. First, in disyllabic words, the finals in an unstressed (i.e., non-final)
position reduce in duration from those in stressed or isolation positions. This reduction
can be expressed by a constraint forbidding branching nuclei in aweak position asin (8).
Second, syllables that have branching nuclei in monosyllabic forms undergo Deletion and
Quasi-Deletion.

The insight of Wright's proposal is that first, tone sandhi and vowel aternation in
Fuzhou involve different syllable structures. In particular, tonal change and vocalic
change are independent of one another; both of them are triggered by stress. Diphthongs
in an unstressed position cannot have a branching nucleus, hence reduce some feature
content, becoming single-segment diphthongs. Second, tone sandhi involves the loss of a
mora since the mora is the tone-bearing unit and unstressed syllables cannot have two
moras.

The problem for Wright's (1983) proposal is that the close relationship between tonal
groups and vowel distributions in citation forms (i.e., monosyllabic words) is completely
ignored. Although the attribution of vowel reduction to stress (in weak position) without

considering tonal factors apparently accounts for the vowel quality change in the
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disyllabic cases, the vowel distributions with the "tight/loose" distinction in a fina
syllable of disyllabic forms (the "strong" positions) remain unexplained.

2.2.3 The"metrical-tonal contour" hypothesis (Chan 1985)

Chan (1985:424-425) rejects the height-correlation hypothesis, citing evidence from
neighboring dialects of Fuan and Ningde where the high tones /5/ and /54/ co-occur with
the lower set of vowels. In the context of a correlation between tone and vowel height,
such a cooccurrence would be unexpected. For Fuzhou, Chan characterizes a rising tonal
contour as one of the conditioning factors for the vowel quality changes. Thisis based on
the phonetic finding that a rising contour is longer in duration than a falling contour or a
level tone (Gandour 1977, Zee 1978). However, she observes that there is a rising sandhi
tone [35] (MH) which does not trigger vowel quality changes. Therefore, a rising tonal
contour alone is not a sufficient condition for vowel quality changes in Fuzhou. The main
factor, Chan claims, that differentiates the rising contour in citation tones from the rising
tone in sandhi contexts is precisely that of stress. Therefore, the conditions for vowel
quality changes in Modern Fuzhou (Chan 1985:468) are stress (‘strong’ syllables) and a
LH (rising) tona contour, because both of them increase syllable length (only the CVC
syllables undergo vowel quality change).

The Fuzhou vowel system proposed by Chan contains three underlying vowels: /i u
al. Their combinations give 7 surface vowels, using the particle type of representations: /i/
= [i], /u/ = [u], /1 = [4&], fiu/ = [y], /il = [€], /ual = [0], /uai/ = [0]. Chan treats all

diphthongs as single segments. The tonal representations she assigns are given below:

(12 Underlying Tones in Fuzhou (Chan 1985:99-107):

Tonesin "tight" finals Tonesin "loose" finals
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Ying 144/H /32/LH [213/LH /13/LH

Yang /51/HL /5/HL /131/LHL

To get the appropriate vowel quality, Chan posits three rules which derive the loose finals

from the tight ones, listed below.

(13) Vowe-lowering rule (Chan 1985:478) [eiN] - [aiN] and [[TyN] — [oyN]

v C

/~/

(14) i-loss rule (Chan 1985:479) [¢] - [d], [eu] - [au], [M] - [o]

v C

AN/
(15) Diphthongisation rule (Chan 1985:481) [IN] — [eiN], [uN] - [ouN], [yN] -
[MyN]

V C
@N[mi]

Chan's proposal differs from Wright's in that it takes tonal contour to be a factor in
triggering vowel quality change. Even though Chan claims that both stress and a rising
tonal contour are conditions for such changes in that they both increase the syllable
length, she does not implement this idea formally. It is therefore never made clear how it
actualy works. The insightful idea in Chan's proposal is to relate tonal contour to syllable
length. This is compatible with the phonetic correlation between pitch contour and

duration that is found in a number of experimental studies (see section 2.1 in this chapter
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for details). What Chan'sinsight impliesis that the intrinsic duration in pitch contour may

leave atrace in the phonological behavior of tones.
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2.3 Fuzhou tone-vowel inter action

This section investigates tone-vowel interaction in Fuzhou, the most controversial case

which has been cited as evidence both for and against the intrinsic height correlation
hypothesis. In particular, | will examine vowel distributions and alternations with respect
to their tonal environment, and identify the exact factors that trigger the vowel
distributions and alternations.

The Fuzhou phonological system has been comprehensively described by a number
of scholars, such as Tao (1931), Chao (1943), Chen (1967, 1969), Lan (1953), Wang
(1965, 1968, 1969), Liang (1982, 1983, 1984), Zheng (1983, 1988), Chen and Zheng
(2990). It contains the 15 consonants in (16), the 10 vowels in (17), and the 7 citation

tonesin (18):

(16) Consonants. Tt T 10 K /

i il told kO

In traditional Fuzhou phonology, there is a zero initial consonant, represented by zero.

What the zero initial consonant really represents in terms of syllable structure is Onset.
Presumably, native speakers access the onset position even though it may be segmentally

empty. E. G. Pulleyblank (1986) argues that the zero initial is actually alaryngeal glide.

(17) Vowsels: [ Y v
€ M o]
E { O
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There is a considerable amount of variation in the phonetic realization of vowels and
tones. Take the low vowel [a] in the vowel inventory (17) for example. As can be seenin
(19), it has three variant forms: [a], [A] and []. The vowel [] only occurs with a
following rounded high vowel [u]. Whether this local assimilation is properly analyzed as
phonetic or phonological, it has no bearing on the phonological issues examined in this
thesis and will not be transcribed except in the chart in (19). On the other hand, the
variation between [a] and [A] is significant since both vowels occur in the same
segmental environment. This can be seen in (19) and will be discussed at length below.
The Fuzhou phonological system presented here is from Liang (1982, 1984), Chen &
Zheng (1990) and Feng (1993b). The tone letters H, M, L are used here to facilitate
exposition. In particular, H represents the tonal number 5 or 4 on Chao's (1930) system of
tone letters in which 5 indicates the highest pitch, while 1 indicates the lowest pitch. M

represents 3 or 2, and L represents 1.

(18) Tones*: Tonesin "tight" finals Tonesin "loose" finals
/s»Ping | EeRu | Ei Shang E¥ Qu Ee Ru
05 Yin |[44H 31ML 213MLM | 23/MLM
N6 Yang | 53HM | 5/HM 242 MHM

The chart in (18) only contains citation tones. Sandhi tones are not included here, but will
be discussed later (see chapter 5). A citation tone refers to a tone in a monosyllabic

morpheme in isolation. Historically, the tones in the Yin category are developed from

4 The tones 5 and 23 only occur in syllables with a glottal stop conda. They are assumed to have the tonal
contours HM and MLM since they behave identical to 53 and 213, respectively. The shortening is

presumably due to the glottal stop coda whose effect on tonal contour is open for further research.
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syllables with initial voiceless obstruents, while those in the Yang category are from
syllables with initial voiced obstruents.

Fuzhou speakers distinguish between two groups of finals: the "tight" finals and the
"loose" finals (the nature of this tight-loose distinction will be identified in section 2.5).
The seven citation tonesin (18) are divided into two groups corresponding to the groups of
finads. In particular, the tight finals contain either a high level tone (H) or a ssimple falling
tone (HM, ML), while the loose ones have either a concave tone (MLM) or a convex tone
(MHM), as shown in (18). Segmentally, the tight finals differ from the loose ones in a

number of ways, listed in (19) below.

(19) Alternating finals (I = "tight" finals; Il ="loose" finals)
I 1 I I I I [ 1
l ~ €I ] ~ My 0] ~ 0ov L ~ 1ev
v~ el o~ Myl v/ ~ ou/
IN ~ &N YN ~ TIPN UN ~ ouN
€ ~ 1E Yo ~ Yo
e/~ E/ Yo/ ~ Yo/
iEN ~ IEN Yo ~ YON
N
o ~ O vo ~ uvO Mnygy -~ Oy Vo ~ Lol
l
o ~ 0O vo/ ~ vO/ ny/ ~ Ol
vo ~ UON My ~ OYN
N N

5 The k ~ ex corresponding pair occurs in Liang's (1982, 1983) descriptive works as | ~ El. Here and
throughout, | write the | ~ Ei pair as k ~ ek to be consistent with the representation of the u, ~ puy and P ~

Py aternations.
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a ~ A (o ~ 1A va  ~ UA var  ~ VA
[

of ~ Al o/~ 1A/ va/  ~ UA/
a ~ AN N ~ 1AN va  ~ UAN
N N

al ~ Al o ~ Avu

el ~ Al o/ ~ v/

eN ~ AIN o ~ UN

N

First, the table in (19) shows that monophthongal high vowels in the tight finals ([1], [v],
[W]) correspond to diphthongs containing a high vowel component in the loose finals
([e1], [ov], [MW]) respectively. Second, tense non-high vowels in the tight finals ([g], [0],
[a]) correspond to their lax counterparts in the loose finals ([E], [O], [A]) respectively.
Third, diphthongs formed by a mid vowel and a high vowel in the tight finals correspond
to that comprised by a low vowel and a high vowel in the loose finals. Apart from the

aternating finals, there are a few non-alternating finals, listed in (20) below:

(20) Non-alternating finals

a E E { { Evu

M v N

(20a) are found only in tight finals; there are no corresponding loose finals. (20b) are

syllabic nasals, which are only found in the morpheme denoting negation.

2.3.1  Tone-vowe interaction in monosyllabic words
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In this section, | investigate the vowel distributions in monosyllabic words (the citation
forms), and explore the precise factors which trigger the observed distributional effects.

Recall that Fuzhou distinguishes two types of finals: the tight finals and the loose finals,

whose segmental properties are listed in columns | and Il of (19), respectively. Tones in
the tight finals are either H level or simple falling (HM, ML), whereas those in the loose
finas are either concave or convex. (MHM, MLM). These cooccurrence restrictions are

illustrated in al sets of data below.

(21) | "tight" Gloss Il "loose"  Gloss Distribution
a tovt ‘only’ d. tseiMm ‘will' i ~é€i
TUNH 'guest’ €. TIEINVM ‘combine’
c. K/ 'reach’ f.  Key/M™ "Tucky'
(22) | "tight" Gloss [l "loose”  Gloss Distribution
a kut ‘alone d. kouMt™ ‘old; reason’  u-~ou
b. TOUNML  'permit’ €. TOOUNMM  'handsome
c. u/m ‘don't’ f. ou/MM 'house’
(23) | "tight" Gloss [l "loose”  Gloss Distribution
a symw 'must’ d. slyMH™ 'sequence’ y~Tly
a
b. syHm ‘continue’ e. SllyMm 'save up'
Cc. TYNHM 'repedt’ f.  TMPNMHEM - 'middle

The datain (21), (22) and (23) show that a single high vowel in the tight finals ([1],
[u], [y]) corresponds to a diphthong in the loose finals ([€1], [ou], [TY]), and that the

diphthongs comprise a high vowel preceded by a mid vowel with the same feature value
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for roundness. However, non-high vowels behave differently from high vowels. The
examplesin (24), (25) and (26) demonstrate that underlying mid vowels and low vowels

surface as tense vowels ([€], [0], [a]) in tight finals and as lax vowels ([E], [O], [A]) in

loose finals.
(24) . o
| "tight" Gloss [l "loose”  Gloss Distribution®
a tseN"  ‘sick’ d. tSIENVM fight' e~E
tseN"™  ‘felt’ e. tSENMM ‘occupy; capture'

c. tsieNvt  ‘exhibit’ f.  OIENMHM 'kind; be good at'

(25) | "tight" Gloss Il "loose" Gloss Distribution
a ko 'song' f.  kOwmm individual' 0~0

a
b. uoNW  ‘forget' g. UONMHM ‘flourishing'

c. puo/f™  ‘vigorous h. puOMM 'to pedl; to shell'

d. kyoHv 'bridge’ i. KPOMM  ‘decisive
e. yo/M ‘jlump' j.  yOMHM 'read (lit.)'
(26) | "tight" Gloss [l "loose”  Gloss Distribution
a ko™ false f.  KAMHM ‘holiday’ a~A
ol 'to cover' g. TOIAMM 'sugarcane'
c. kuvaMt few, scant’  h.  KuAMM 'hung up'
d. kovH ‘suburbs i. KAuMM ‘enough'’

6 Notice that the corresponding pair € ~ £ only occurs with a preceding high vowel [i]. No word is found in

the "loose" finals with a mid front unrounded vowel without a preceding [i]. The lack of € ~ € distribution

without a preceding high vowel is assumed to be an accidental gap.
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e. klat M ‘change j. KA M ‘approximate’

The patterns of correspondence in (24), (25), and (26) have not been treated in previous
theoretical studies. These same patterns are also included in descriptive studies by Liang
(1983, 1984, 1990), Zheng (1983; 1988), and Chen and Zheng (1990). Notice that the mid
vowels alternating along the tense/lax dimension must not be followed by a high vowel. If
a mid back vowel is followed by a high front rounded vowel, it appears as front in the

tight finals and as back (I'1 ~ 0) in the loose finals, shown in (27):

(27) | "tight" Gloss Il "loose" Gloss Distribution
a tsMy"  ‘hurry;urge  c. tsi0 yMtM 'break to pieces [ly ~oy

b. tsllyM  'marrow d. tslo ymm 'intensifier adv.'

Comparing (27) with (25), it can be observed that in (25) the mid vowel surfacesin
tense/lax fashion regardless of whether it is preceded by a high vowel. However, when
the mid vowel isfollowed by the high vowel [y], as shown in (27), it appears as a front or
back vowel respectively. This different distributional behavior clearly suggests that (i) the
presence of another segment, and (ii) the relative syllabic position might also be factors
that trigger the particular realization of vowel quality. Further examples of the presence of

coda consonant affecting vowel distributions are found in (28) and (29) below:
(28) | "tight" Gloss Il "loose" Gloss Distribution
a mei/M 'strange(lit.)’ c.  mai/MM 'strange(collog.)’ €1 ~al

b. teiNML ‘wait' d. taiNvHM ‘surname’

(29) | "tight" Gloss Il "loose" Gloss Distribution
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a ToouNH" ‘'stolengoods c¢. ToOuNM-  ‘to bury' 0oL ~ U

M

b. TmouA™  ‘thin (lit.)' d. TmoauMM  explode

The examplesin (28) and (29) demonstrate that a low vowel [a] in the loose finals, when
followed by a high vowel plus a consonant, corresponds to the mid vowels [€] and [0] in
the tight finals, respectively. Notice that in (26), the low vowel [A] in the loose finals
does not raise to mid in the corresponding tight finals. Instead, it changes from lax to
tense. The lack of vowel-raising effects cannot be attributed to the tonal environment
since the tones in the two types of finals in (26) are the same as those in (28) and (29).
What makes the low vowel in (28) and (29) different from that in (26) is the presence of
both a post nuclear glide and a coda consonant. This suggests that the number of
segments in post nucleus position becomes a conditioning factor for the realization of a
low vowel to amid vowel.

Of more interest is the asymmetrical behavior of high vowels in different syllable
positions. High vowels manifest the correspondence between single segments and
diphthongsin (21), (22) and (23), but not in (24), (25) and (26). The only difference isthe
relative syllable positions in which they occur. Particularly, the high vowels in (21), (22)
and (23) are the only vowels in the tight finals, hence they can be regarded as in nuclear
positions under the nuclear moraic model (Shaw 1992), whereas the ones in (24), (25),
and (26) are not necessarily treated as nuclei, since they cooccur with other non-high
vowels in the tight finals. The syllable positions, therefore, may also be a factor
influencing the realization of vowel quality. This effect of syllable position on vowel
distribution is not expected in the height-correlation hypothesis, since the featura
specification for ahigh vowel isthe same regardless of its possible syllable positions.

The data in this section clearly suggest that tone is not the only factor affecting

vowel realization. Other factors, such as the presence of a coda consonant and the syllable
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position of vowels, can affect vowe quality change as well. Therefore, tone-vowel
interaction in Fuzhou cannot be treated simply as "feature-to-feature correlation” (i.e.,

certain tonal feature(s) correlate with certain vocalic feature(s)).
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2.3.2  Tone-vowel interaction in reduplication
In Fuzhou, adjectives can be reduplicated to denote intensity. The simple case is the

reduplication of monosyllabic adjectives in (30), (31), and (32) below. The tone and
vowel changes are underlined. Data are from Zheng (1988), Chen and Zheng (1990).

(30) Adj. Gloss Redup. Adj. Gloss Alternation
a leivAm 'sharp' ~  ALHMAgMHM 'very sharp' €l - |
B. oouMM  ‘colourless -  suHMspouMLM 'very colorless ov - U

c. TNY/M™  ‘resentful’ o tyHtng/mm 'very resentful’ MY - P

(31) Ad,. Gloss Redup. Ad. Gloss Alternatio

[j]

a NOvM ‘bhigheaded - NO"™NO“M  ‘veryhig-headed O - o

b. KA MM guick’ KA "MK[A MM yery quick’ A-a
b.
(32) Adj. Gloss Redup. Ad. Gloss Alternation

a TOYNVYH  ‘heavy' - TNYNEMTOYN  'very heavy' oy - My

M MHM

b. TAINMWM  ‘stubborn’ - TEIN'MITAINML  ‘'very stubborn® Al — €l

M

c. MuMM - painful' —  HouHu u/Mm 'very painful' U - 0V

The datain (30) (31) and (32) show that when a monosyllabic adjective reduplicates into
a disyllabic adjective, both vowel and tone in the first syllable of the reduplicated form

undergo changes. In particular, four kinds of change take place in the reduplications.

46



Chapter Two Jiang-King, 1996

First, a diphthong comprised of a mid vowel and a high vowel loses the mid vowel in
(30). Second, a mid or a low lax vowel becomes its tense counterpart in (31). Third, a
back mid vowel becomes front in (32a). Finally, a low vowel raises to a mid vowel in
(32b-c). The tonal change, on the other hand, involves tonal simplification. A complex
contour tone becomes a simple contour tone.

Notice that the vocalic changes involved are the exact same patterns as the patterns
of vowel distribution in monosyllabic words. That is, the vowels in the loose finas
become the corresponding ones in the tight finals. However, if an original monosyllabic
adjective contains a level or a ssmple contour tone, as the tones in the tight finas in the
monosyllabic words, there is no vocalic change to accompany the tonal change in the

reduplicated form. The datain (33) below illustrate this pattern.

(33) Monosyl. Adj. Gloss Redup. Adj. Gloss
a ToMt full' . TIOMH TroML ‘very full'
b. LMV fat' - TV IML 'very fat'
TIU o |HM

(33) shows that once a monosyllabic adjective reduplicates into a disyllabic adjective, the
tone in the first syllable of the reduplicated form changes. In (33a), ML in the original
monosyllabic form becomes a MH in the first syllable of a reduplicated form, while in
(33b), HM in the original morpheme changes into a ML in the reduplicated form. Unlike
examples in (30) (31) and (32), the tonal change in these cases is not accompanied by a
vocalic change, and these tones are ssmple falling contour tones.

The same patterns of tone-vowel interaction are also observed in verbal reduplication
forms. Data are from Zheng (1983). The little squares in the column of Chinese
characters indicate a lack of appropriate Chinese characters to represent these Fuzhou

morphemes.
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(34) Verbs - Redupl. Vs Gloss Alternations
a T@a/MM g THTES MM i ‘just kick something' | - &l
b. TEMHM +  TOIHM TgMAM +i+i  ‘just comb hair'
c. QOouMM  pgg  guHM gouMtM EyEy ‘just count' U - ov
d. &ou/Mm . EuH (ou/MM . just whisk the dust'
e. toly™ p 100p"™ oo just take alook’ g - My
LM To My M™

f.  AMYM™M 5 APAMATTPMAEM - oo Yjust try to wade

The examples in (34) show that the diphthongs [El], [ou], [[TY] in the first syllable of a
reduplicated verb lose the mid vowel part and become monophthongal high vowels [1],
[v], [W], respectively. The data in (35) and (36) show that the lax non-high vowels

become their tense counterparts.

(35) Verbs - Redupl. Vs Gloss Alternatio

Glos n

a KIEMHM &  KIE HMK[E MHM opd juststand hereand there E - €

) )
b. olE/M gs  OleH olE/M ggz  'eat thisand that'
c. TIOMHV +§ TIOMTOVHM +8+§  Just hold' O-o
d. HMUONML jg  pUONHM gl just ask'
M MUONMLM
(36) Verbs -~ Redupl. Vs Gloss Alternation
Gloss
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a TA/MM A mEMTA/MM RZAA just pat something' A-a

b. KOIA/ MM o KOb "MKIA/ MM (AAG0  'just take a picture’
)

c. OCAuMM oauM gAuMIM - e Just clear dust'

|'|'!w

d. KIANMM - KGN WM KIANM o 'Just take a look’

LM

(387) and (38) demonstrate that a low vowel becomes a mid one and a mid back

vowel becomes front when they are followed by both a high vowel and a coda consonant.

(37) Verbs - Redupl. Vs Gloss Alternation

a TONMM e TEINFMTAINMHM e 'put sthunder sthelse aiN - €IN

KIQIN M- ¢ KIEIN WM C.C  Just cover it'
M KIQIN MM
(38) Verbs - Redupl. Vs Gloss Alternation
a oOyMM g OolPMOoOYMM  xoxg  just St OyYN -
MyN
b. ocOYNVL g glTPNHM gigi  ‘just see somebody off'
M GOYNMLM

It is important to notice that all the instances of vowel change in reduplications
involve the complex contour tones. The verbs with either alevel tone or a simple contour

tone do not have vocalic changes, as shown in (71), (40), and (41) below.

(39) Verbs - Redupl. Vs Gloss
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a AINH Aa  AINHAINH AsAxt)  'carry everywhere
v/ o VUMLAR/H oo 'step on everywhere
c. TION"™ &g TIIONML RoAs 'hold with hands
TIIONHM
d. wM o luMH ML o0 'keep ladling out’
(40) Verbs -~ Redupl. Vs Gloss
a Tolo" ‘e Tol0"toloH ‘ge 'keep  robbing  with

hands

b. mDoNH 14 TOONMTIUO  +A+A¢) 'jump everywhere

M NHM

C. VIENH A¢  VIENHVIENH Aékeé 'pick up something'
(42) Verbs - Redupl. Vs Gloss

a 1o A TIOMLTTORM AAAA ‘climb everywhere'

A

b. awMt p°  OloMHgla ML PP ‘write everywhere'

c. Tldu" is  Tldn Hrlon H isig 'lift by 2 persons

d. AaufM  A- AQUMLAQURM  AsA- 'keep flowing'

e. &uaNH"H _  EuaNHEuaNH 'turn staff over'

The important difference between the ones that have vocalic changes and the ones
that do not is their tonal categories. That is, the vowels with a level tone or a smple
contour tone do not change, whereas the ones with complex contour tones do change. The
patterns of vowel changes are exactly the same as the vowel distribution patterns in

monosyllabic words.
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2.3.3  Tone-vowel interaction in "cutting foot words'

The "cutting-foot" words (data are from Liang 1982) are disyllabic words formed from
monosyllabic words by a process resembling partial reduplication. In particular, the first
gyllable in the output shares the most sonorous vowel and any segmental material before
that vowel with the original word, while the second syllable of the output retains the tone

and all segmental materia of the original word except the onset, which is replaced by a

new onset [I]. Thisisillustrated in (42), (43) and (44) below.

(42) Original "cutting foot" Gloss
a 1ol TOMML ALHM 'not smooth'
KU HM KUML AL HM tie up'
Cc. MINH MIMEAIN A ‘hide’
d. Ki/H KIME AL/ H 'tickle'
e. OUNH OUMLEAUNH 'move shakily'
f. TIUM TTUME AU/H 'put long thin stuff in a nostril'
g. vy/M VML AR/ fill in; squeeze

(43) Original "cutting foot" Gloss
a TuevH TUEML AlEL H 'Spray’
TIENH TIEMEANIENH 'be given to'
Cc. po- HOML Ao 'rise’
d. No/M NoMt. Ao/ 'hold one's head high'
e. Too" Tobo Mt AvoH 'tighten up a screw'
f. KUONML KUOMLAUONML 'roll up'
g. tobo/" 1000 ML Avo/H 'scare’
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(44) Original "cutting foot" Gloss
a TtoM oML A ML ‘twist'
na A na M- Al H 'split open’
c. oalt oMLt AV 'seat there not move'
d. Aav* AaMLAQuH ‘frown'
e. oaN" ooMEAGNH ‘arrest’
f. ko/H KaMLAa/H ‘ward off'
g. KMDaN H KD MLAUONAM  hind'
h. na/H nia ML Ao/ H 'hang down; droop'
i. NiwaNH NiaMEAIGN H ‘upright’

(42) shows that when a syllable contains a single high vowel, the first syllable of the
output keeps that vowel without any change. (43) and (44) show that when a
monosyllabic word contains more than one vowel, the first syllable of the output always
retains the non-high vowel and any segmental material before that vowel. If, for instance,
an origina word has a sequence like CV,V,C, where V, is not high and V, is high, the
first syllable of the output only keeps V, but not V,,. Thisisillustrated in (45) below.
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(45) original "cutting foot" Gloss
a TeINH TeEMLAEINH 'poke (sand in the shoes)'
Kel/H KEML eI/ H 'press from both sides
C. TIOUNH TIOML AOUNH 'roll over in sandy materia’
d. Nou/H NoML Aou/H 'look upward'

e. MIMYPNH MMM ATTPNH 'puffy’
f.  AIMPNH AMMEATTPNH 'ventilate'

Of interest are the cases where the first syllable of the output changes its vowel from

the original word. Datain (46), (47) and (48) illustrate these cases.

(46) original "cutting foot" Gloss Alternation
a TEMM TIEL AEMM 'drip' E-e¢
nNIELMM niet.AIEu MM listless

c. NIENMM NIELAIENMLM 'throughout'

d. TUEMM TUE- ANE/MLM roll up'
(47) original "cutting foot" Gloss Alternation
a oOMwM 00 AQ/MLM tietightly' O-o
AO/MLM AOLAO/MM ‘put on'
c. TOIMM™ TUOL.AUO MM ‘hold tightly'

In (46), (47) and (48) the nuclear vowel in the first syllable of each output changes from
lax to tense. The changed vowel and tone are underlined. The question iswhy do only the
examples in (46), (47) and (48) undergo vocalic change but the ones in (42), (43), (44)

and (45) do not? The difference between these two sets of data are the tonal categories.
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Specifically, the tones in (42), (43), (44) and (45) belong to the tight finals (i.e., H, M,

HM), while the onesin (46), (47) and (48) belong to the loose finals (i.e., MHM, MLM).

(48) original "cutting foot" Gloss Alternation
a nAuM™ nat.AAp Mtm 'stretch out' A-a
TA/MLM TAL.AA/MLM 'be controlled'
Cc. TANMWM TAL AANMLM ‘permeate; seep'
d. AAINMM AQLAAIN MLM 'stand on tiptoe
e. NIA/MM nia - ALA/ MM ‘collapse’

The most interesting cases are those in (49) where the outputs have two aternative

forms for the first syllable. Thisisindicated by the parentheses. In particular, if the input

has a sequence CV,V.C, where V, is mid and V, is high, the first syllable of the output

can be either V, or V,. Both forms are possible outputs.

(49) origina

"cutting foot" word

Gloss

a T1o€el/Mm
o8y M

C. nouMvtm

d. nou/Mtm

e. TO[OUN MHM

f.  AMg/Mm
g. T/ Mm

TO1L(TOEL). AEl/ MM
Tollt(tolg b).Ael/Mt
M

nut(not).AouMm
nut(not).Aou/Mm
10 “(told ‘).Aov
NMHM

AQL(ITIL). A/ MM
TP L(t L) AN/ Mem

'squeeze

'spray’

‘pour liquid on'

'weep past

‘wring out wet clothes

'subside’

‘draw back'

Alternation

| ~€&
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Comparing (49) with (45), the sequence of the segmental material is identical. But
the alternative outputs observed in (49) do not exist in (45). The question, then, iswhy do
only the examples in (49) have two alternative outputs while those in (45) do not. The
only difference between (45) and (49) is again the tonal categories. Specifically, the tones
in (49) are complex contour tones (MHM, MLM) while the ones in (45) are level tones
(H, M) or simple contours tones (HM). It is the tona category but not a particular tonal
value that determines the output forms.

To sum up, the investigation of Fuzhou tone-vowel interaction reveas that tona
category is only one of the factors that affects vowel distributions and alternations.
However, this factor does not affect vowels directly. The tones have a much closer
relationship with the types of finas (i.e., the tight/loose distinction) than with vowels.
This kind of close relationship will be identified as a correlation between tonal contour
and syllable weight (see section 2.5 for details). On the other hand, the syllable position
and the number of segments present within a syllable are the factors that directly affect
the behavior of vowels (see chapter 3 and 4 for an account of the direct relation between

gyllable structures and vowels).

2.4 Fuging tone-vowel interaction

Fuqing is another Northern Min language spoken principally in Fujian province on the
south coast of China. There are over a million speakers in Fujian province alone. Other
Fuging speakers are found in Southeast Asia, Europe, as well as North America

The Fuging phonological system contains the 17 consonants (50), 12 vowels (51),
and 7 tones (52). The consonants within parentheses occur only in a non-initial position

of adomain. Particularly, [B] isasandhi form for [p] and [p], while [Z] isfor [t] and [t].
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(50) 15 consonants (Feng 1993a:28)

i ™ told kO

B @ o n
VI v N
A

(/) v

e M o]

E { O

a A

(52) Tones (Feng 1993a:35)
I. The"tight" finals Il. The"loose" finals
(0h:Y:27 NoAEY: NoEe ElEQ NoE¥ OBE¥ OBEé

YinPing | YangPing | YangRu Shang Yang Qu Yin Qu Yin Ru
53 HM 44 H 5/ H 32 M 41 HL 21 ML 22/ ML

As in Fuzhou, there is a tight/loose distinction for finals in Fuging. The seven citation

tones, listed in (52) are divided into two groups. Unlike Fuzhou, however, there are no

complex contour tonesin Fuging. Theonesin Group | (i.e, in tight finals) are either level
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tones (H or M) or high falling tone (HM), whereas the ones in Group Il (i.e., in loose
finals) are either HL or ML. In other words, the tones in the tight finals do not contain a
L, while the ones in the loose finals must have a L. Accordingly, vowels are also divided

into two groups, as shown in (53).

(53) Fuging Alternating finals (I = "tight" finals; Il ="loose" finals) (Feng 1993a:31)
Nuclear V || I I I I I I
l ~ € IN ~ &N / ~ ¢l
HighVs ¢ =~ 1 YN ~ TN W o~
v ~ 0 UN ~ oN o ~ ol
€ ~ E eN ~ EN e/ ~ E/ €V ~ Ev
i ~ IE iEN ~ IE e/~ E/ L ~ IEV
N
Mid Vs n -~ { N ~ {N n ~ {
0 ~ 0 oN ~ ON o ~ O ol ~ Ol
vo ~ U vo ~ vO vo/ ~ O ul ~ ol
O N N /
Yo ~ Y Yo -~ Yo Yo/ ~ YO
O N N /
a -~ A oN ~ AN of -~ Al air/a  ~ Al/A
v v
Low Vs o~ 1 a  ~ 1A o/ =~ 1A/ IEV ~ 1V
A N N
va ~ U va ~ VA va/ ~ UVA vol ~ Ul
A N N /

The generalizations that can be abstracted from (53) are the following. First, high
vowels 1], [u], [W] in the tight finals correspond to mid vowels [€], [0], [T] respectively
in the loose finals. Second, the tense mid vowels [€], [0], [] and low vowel [a] in the
tight finals correspond to their lax counterparts [E], [O], [{] and [A] in the loose finals,
respectively. Third, alow vowel [ ] in Group Il (i.e., in loose finals) corresponds to mid

vowel [€] and [0] in Group | (i.e., in tight finals) depending on its surrounding vowels.
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Finally, mid vowels [€] or [0] in loose finals disappear in the corresponding tight finals
when they are both preceded and followed by a high vowel. This kind of vowel

correspondence in tight/loose finals is comparable to that in Fuzhou even though the

vowel inventory in Fuging is different from that in Fuzhou. In the following sections, |

will examine tone-vowel interaction in Fuging in detail.

24.1  Tone-vowe interactionsin monosyllabic words

As in Fuzhou and other Chinese dialects, morphemes are usually monosyllabic, hence, a
gyllable can be a word. In this section, | investigate vowel distributions with respect to
their tonal environment in monosyllabic words and show how tones and vowels interact

with each other. The data are from Feng (1993a:33-35).

(54) | "tight" Gloss I1"loose" Gloss Distribution
a ToIhv ¢ ‘'apronoun' e TOgEH x0 'Character' i~¢€
®
b. miM £ 'robber' f. K@M £ ‘ar
?
C. TINHM Oa 'treasure g. TeNML 6o 'smal town'
d w/H 6 'day’ h. ke/Mt ve 'urgent'
(55) | "tight" Gloss [1"loose" Gloss Distribution
a Tob™ -5 ‘rough e. TloM iA 'rabbit’ U~o0
b. TULNH 5  'bee f.  MONHL A ‘stifling'
V.3
c. OUNH -~ 'boat' g. Tovt » ‘wealthy'
d. TLH o 'liedown' h. TIOM: 1 'stomach’
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(56) | "tight" Gloss I1"loose" Gloss Distribution
a Toym™ o6 'boil' e toMM- o ‘place g~
b. TOUNM  ox  ‘'swell' f. TolINML & ‘crowd'
U
c. NUYNH pU 'bear' g. [NH 6 'use
A
d T/ o5 ‘'each' h. thn/m oi  'bamboo'

The examplesin (54), (55) and (56) above show that high vowels[1], [u], [W] in the tight
finals correspond to mid vowels [€], [0], [I] in the loose finals, respectively. Thetonesin
the loose finals have two characteristics. First, they must be a contour tone. Second, they
must involve a L part, hence, be faling (either HL, or ML). On the contrary, the tonesin
the tight finals do not have these properties. They can be either alevel tone (H or M) or a
high falling tone (HM). They do not involve any L part. This seems to suggest that vowel
height correlates with tonal height. A close examination of the datain (54), (55) and (56),
however, reveds that the phonological correlation between tonal height and vowel height
cannot be established. First, the tonal height in the two groups of finals cannot be clear-
cut. On the one hand, tones in the tight finals are not always H; the M tone also occursin
the tight finals, as shown in (54b) and (56a, b). If the vowel change from the tight group
to the loose group were to involve vowel-raising under a tonal condition of H, the same
vowel change with a M tone environment in (54b) and (56a, b) would be left
unexplained. On the other hand, the tones in the loose group are not always L. The L tone
isonly apart of the falling contour. The other part of the falling contour is either H or M.
If the vowel change from the loose to the tight were to be characterized as vowel-
lowering under the condition of L tone, we could not explained why only the L part of the

tonal contour conditions the vowel change and the H or M part of the tonal contour in the
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loose finals cannot be part of the condition. Second, the data in (57), (58), (59) and (60)
below reveal that the correspondence between the mid vowels and the high vowels in the
two groups of finals only occurs in the nuclear vowel. Non-nuclear high elementsin (57c-
0), (58d-j) and (60d-Kk) in the tight finals do not change into mid. This suggests that tone
is not a direct factor, or at least not the sole factor affecting vowel features. Rather, the

relative possible positions influence vowel distributions directly.
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(57) | "tight" Gloss [1"loose" Gloss Distribution
a og™ i+ 'west' h. oEM: i, ‘small e~E
b. TeNHM pe lamp' i.  TENH HE  'Deng (surname)'
c. TeH 4 ‘'pull’ j.  TEM g 'eight'
d. Kie vy 'chicken' k. KEM: v, 'season’
¥
e. VIENM By, 'dye .  NIER o ‘at
¢}
f. o/ Ea 'tongue m. TOlE/M- 1, 'connect'
o}
g. TeuHM pi - ‘carve n. KELM ¢0  'button’
(58) | "tight" Gloss I1"loose" Gloss Distribution
a TtV i ‘ask for' k. TtOML xA 'table 0~0
b. koN"™ » ‘oil lamp' [. KONML O 'sed'
c. Ko/H »  dlippery' m. KO/Mt i 'bone
d mwo™  ,  ‘bind n. TLOW 2y, 'cloth’
e. TOONM  xa ‘turn’ 0. NUON" o ‘'willing
f.  Nvo/H O6A 'month’ p. KuO/Mt 1 ‘country'

g. Yo 0 'medicine g Yo 6 'read

© A
h. tolpoN c» ‘wal r. TOWPON = 'sing

H ML
i. KOpo/H  ye 'play’ s.  KPOML g5 ‘decide
j.  ToIhM™ W pile t. T1OIMt o ‘face
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(59) | "tight"
a ol
b. AMH
c. TIINHM
d. pr/m
(60) | "tight"
a 1o
TTONHM
c. oa/H
d. oM
e. OloNHv
f. tTo A
g. TILANH
h. vLaNM
i. TvoM
j. oaitm
k. touH™

=

A

°x

Gloss

‘comb'

'donkey’

'winter'

‘oye

Gloss
'‘white'
‘class

'box'’

‘write
‘sound'
drag
'dish'

'bow!’

'postscript’

lion'

Ig%ll

€.

f.

0.

L T

=

[1"loose"

O'{ML

'[{ HL

T{N HL

T[{/ML

[1"loose"

T[AML
TTANHL
A/ML

OlA Rt
OIAN ML
TUAHL
TIUANML
VANHL
TIVAML
KA ML

TAUML

Eé

T

*+

Jiang-King, 1996

Gloss Distribution
'not familiar T ~{
with'
'limonene
'‘move’
'north’
Gloss Distribution
°g 'hundred' a~A
z  'dgck’
N 'duck’
Ya
p» 'thank'
iz 'line
‘6 'big
¢ 'half’
» 'change
25 'big bowl'
v¢ 'boundary'
6 ‘cover
o]

Third, the vowe distributions in (57), (58), (59) and (60) take place among the nuclear

non-high elements. In particular, the tense mid vowels [€], [0], [[1] and low vowel [a] in

the tight finals correspond to their lax counterparts [E], [O], [{] and [A] in the loose

finals, respectively. If vowel distributions were purely conditioned by tone height, the
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distributions with the tense/lax parameter” in (57), (58), (59) and (60) would not be
expected.

Notice that low vowels behave differently depending on their surrounding segments.
Comparing the distributional behavior of low vowelsin (60) with that in (61), it becomes
clear that a low vowel varies long the tense/lax dimension only when it is not flanked by
two high vowels. When it is both preceded and followed by a high vowel, it raises to mid.
This kind of asymmetric behavior of the low vowels cannot be entirely attributed to their
tonal environment since tones in the tight finals in both (60) and (61) are of the same
categories. There must be some other factor(s) involved in triggering these different

distributional effects.

(61) | "tight" Gloss [1"loose" Gloss Distribution
a olev™ gy 'burn’ e. Ty Mt ig jump' IEL ~ 1V
b. TUELM +  'watch' f. KiuH v 'sedan’
c. TuwotM 4+ ‘cup' g. T Mt +  'shell' vol ~U |
d. mo" g 'skin' h. Tt A + quilt’

The data in (62) below are interesting because we see another asymmetry in the
distributions of mid vowels. Comparing (62) with (57) and (58), we see that mid vowels
vary aong the tense/lax dimension in (57) and (58), but they do not in (62). Instead, amid
vowel is deleted in (62) when it is flanked by two high vowels. The deletion of a mid

vowel in (62) cannot be attributed to its tonal environment since the tones in the tight

7 It is possible to interpret the tense/lax distinction as a tongue-height distinction. This interpretation,
however, cannot be used to support the correlation hypothesis between tonal height and vowel height, since

the tones in the two groups of finalsinvolve aH part in tonal contours, as mentioned above.
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finals in both (57), (58) and (62) are of the same categories. Therefore, the direct factor

that conditions vowel distributions cannot be tone alone.

(62) | "tight" Gloss Il "loose" Gloss Distribution
S
a 1o £ 'fa’ e. TuoM: o ‘rash Ul ~ vol
b. tulH . 'thump' f. ot © ‘'team'
c. Tolb™ ¢ Cautumn' g. Kievht v£ 'uncle L ~IEV
d KwH co ‘bl h. KkieuMt e 'study’

To sum up, our investigation of tone-vowel interaction in monosyllabic words
suggests that, on the one hand, there is a cooccurrence restriction on tone and vowel, and
on the other hand, the vowel distributions in monosyllabic words cannot be entirely and
directly governed by their tonal environment. Three kinds of asymmetries are observed in
this section. First, the high vowels in tight finals behave differently with respect to their
relevant syllable positions. They correspond to the mid vowels when they are the only
vowel within a syllable. When they occur with another non-high vowel within the same
gyllable, they do not have such correspondence, and remain as high. Second, the mid lax
vowels in the loose finals correspond to their tense counterparts only when they are not
flanked by high vowels. If they are surrounded by high vowels, they are deleted in the
corresponding tight finals. Third, the low vowels aso have two different characteristics.
The lax low vowels in the loose finals correspond to their tense counterparts only when
they are not surrounded by high vowels. If they do, they raise to mid rather than become
lax. These asymmetries in vowel distributions cannot be attributed to their tonal
environment since the tonal categories of all tight finals are the same. It seems like the

tones relate only to the distinction between tight and loose finals, but do not directly
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trigger any vowel distribution effect. This suggests that tone does not interact with vowel
features directly. Tona effects on vowels at most can only be associated with the types of

finals.

24.2  Tone-vowe interaction in disyllabic words

In this section, | investigate tone-vowel interaction in disyllabic words, and explore
whether tona changes relate to vocalic changes. As | mentioned before, morphemes in
Fuging are usually monosyllabic. When a monosyllabic word combines with another
monosyllabic word to form a disyllabic word, the tone of the first syllable within a
disyllabic word changes. Sometimes, the tonal change is accompanied by vocalic change.

This sort of co-variationisillustrated in (63) and (64).

(63) Morph Gloss -  Disyl. Gloss Alternations
a Neft wa ear’ N1H TT0H qwec  'earpick’ |
TU[gML +C  'nose v ZPM - icee  ‘nasal mucus
c. TONVL 5 ‘'excrement' TIUNHM e 'manure bucket' 0 - UL
TN M

d. t1ol/M s  ‘'togoout  TOW /HKaML smyp (@ girl)  to

marry'
e. TolML ¢ 'pour’ ToYHM gML x¢Oa 'pay attentionto’ M1 - Y
f. tn/m o 'bamboo’ Y/H ofi~  'bamboo mat'

Topo HM

The datain (63) show that the HL or ML tones in the monosyllabic words change into H
or HM, respectively, when they occur as the first syllable within a disyllabic word.

Meanwhile, the vowel undergoes change as well. In particular, the mid vowels [€], [0]
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and [N] raise and become [1], [v] and [W], respectively. This kind of co-variation might
be viewed as evidence supporting the height correlation hypothesis since the vocalic
change in these cases involves vowel raising, while the tonal change can aso be
characterized as register raising (i.e., from ML to HM), except the example in (639)
where the tonal change is best characterized as tonal simplification (i.e., from HL to H)
rather than tonal raising. However, the height correlation hypothesis runs into difficulties

asfar asthe following datain (64) are concerned. The changed syllables are underlined.

(64) Morph Gloss —»  Disyl. words Gloss Alternation
S
a oBm i, 'thin' ogHVEH: iAa  ‘careful' E-c¢
TELUM- 15 'tofish TIELHNYH peoa  'tofish'

c. TEN" ¢ ‘dectricity’ TENHTUIELM o] 'meter’

d. VONML  Ap ‘tender' VONHM AUAA 'youngsister' O - 0O
HLOIML

e KAIML e 'mustard’ KOILMM ZAIHE e 'mustard’ A - a

f.  AAuH- A7 'old' Ao HVIMNH Aiu~  ‘'old man'

g. TWANY o  'haf TIVANH vI/H «6 'haf aday

The examples in (64) show that the tonal changes involved are the same as those in (63)
(i.e., ML becomes HM, and HL becomes H). However, the vocalic changes are different.
First, the non-high vowels [E], [O], [A] become [€], [0], [a], respectively. Second, unlike
the high vowels [1] and [u] in (63), the high vowels (i.e., [1] in (64b, ¢, €) and [v] in (63)
and (64b, f, g)) do not change at all, even though the tonal environment in both (63) and
(64) is the same. The only difference between (63) and (64) for the high vowels is their

relevant syllable position. In particular, the high vowels in (63) are syllable nuclei while
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the ones in (64) are not. The effect of syllable position inducing vowel change cannot be
explained by the height correlation hypothesis. We therefore need a theory that is capable

of encoding both tonal and syllabic factors in affecting vowel change.

(65) Monosyl Gloss Disyl. words Gloss
a &M °« 'short' EMLKION *M  ex  'short guys
oeM i 'wash' ogML reo  'wash hands
Tolb AV
c. TONH™ wt 'become’  TONHNa"™ .., 'decision-maker'
d. no/H N§ 'tostudy’ no/HnouvH-  Rspe  'school’
e. Tldu" i. 'head' Tl[dv MLuo/™M ¢ ‘hair'
f. na/H 4 '‘combine no/MtToM  4.g  'purse

Notice that the first syllables of disyllabic words in (65) changes their tones. However,
unlike the tone change in the previous data, there is no vocalic change occurring with the
tonal change. If vowel change were to be attributed to the tona change, the lack of
vocalic change in (65) cannot be explained. Thus, tone is not a direct conditioning factor

on vowel changes.

24.3  Tone-vowe interaction in reduplications

In this section, | investigate tone-vowel interaction in reduplication and identify the exact

factors that trigger their interaction. The data in (66) show that when a monosyllabic

adjective reduplicates to form a disyllabic adjective, the first syllable of the disyllabic

word undergoes both tonal and vocalic changes.
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(66) monosyl. -  Redupl. words Gloss Alternations
a OoeMt i olftMgeML i 'very thinandlong® € - 1

ToeN"L 52 TOINHTOENHL 9232 'very quiet’
c. HEN™ Ay PENHUEN"  Agjay ‘sowly E-e¢

d KEM g KEMMKEMS 4y ‘quickly’

e. TOIH ‘o ToLHTOIH wu  little bag' O-o0
f.  NUONH-  ag  nUONH o101 'far away'

NUONHL
g KAuH oi  KOUHKALH-  opop  ‘very thick' A-a
h. TOANML @65  TOQNH 6606 'how come'

TOANML

i. TOIAML  pg  TOIOHTOIAML  @gps  ‘just abeginning
j.  ToleuMt pr TOlD "MTolE  ppr  just smile IEV - 1V

UML

There are three kinds of change taking place in (66). First, the tense mid vowel [€]
becomes the high vowel [1] in (66a-b). Second, the lax non-high vowels [E], [O] and [A]
in (66¢-i) change into their tense counterparts [€], [0], and [a], respectively. Third, amid
vowel [€] is deleted in the output. Meanwhile, the tones in (66) also change. The tonal
changes are of two types. First, low falling (i.e., ML) becomes ahigh falling (i.e., HM), as
shown in (66a, d, j). Second, a high falling becomes a high level (i.e., H), as shown in
(66b, c, e, f, g,). However, the vocalic changes do not show up in the reduplicated forms
in (67), (68) and (69) below.

(67) monosyl -  Redupl. words Gloss
a n TR a0 [ (o2 I VA P P ‘watery'
b. w/H o+ T/HT/H OO+ 'very straight’
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C. KINM 16 KINMLNINHM VY50 ‘closdly’
d. uH iU LHUMM 010 'very dark’
e. ToyH ‘£ toyHtoPHAvo/  EE()  ‘calm and confident'

ML

In (67), there are two kinds of tonal changes. First, HM and H of the original words
become H in the first syllable of the reduplicated forms, as shown in (67a, b, d, €).
Second, a M tone of a original word becomes ML in the first syllable of the reduplicated

form, as shown in (67c).

(68) monosyl. -  Redupl. words Gloss
a  KeNH pu  KENHNENH DD 'very high'
TELM 1 TeuMttevHtolEN g ‘shiver'

ML

c. TENHM g TIOEN HuENHM 22X Just in right time'

d. no™ of  NnoMtno+M oK oA ‘properly’
e. MHONH A HONHUONH AA! ‘frequently’
f.  TINH g  EMLIINHIINH oj0j 'very red'

g. MINH g MMINHUMINA Bl ‘twilight'

The same kinds of tonal changes are also observed in (68) and (69). However, there
is no vocalic change taking place in (67), (68) and (69). The question then, iswhy is the
tona change accompanied by vocalic change in (66), but not in (67), (68) and (69)? A
closer examination shows that the tones in (66) are the ones belonging to the loose finals
while tones in (67), (68) and (69) are the ones in the tight finals. It seems that it is the
types of finals that determines the cooccurrence of tonal and vocalic changes. Tone itself

does not have a direct effect on this choice.
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(69) monosyl. -  Redupl. words Gloss
a Tam i TOHTOHM Yo 'very dry'
AONH Aq  AANHAQNH ATAT 'very blue
c. Tola/H &/ tolo/ Htola/H (¢)mma 'windy'
d. va/H »  va/Hualt il Tively'

To sum up, the investigation of Fuging tone-vowel interaction furnishes further
support for the findings in Fuzhou. First, there is a cooccurrence restriction on tonal
categories and types of finals. Second, tone does not directly affect vowel change. Third,
gyllable positions and the number of segments present within a syllable are the direct

factors inducing vowel change.

2.5 Thenature of the tight-loose distinction

Tone-vowel interaction in Fuzhou (section 2.3) and Fuging (section 2.4) reveals that the
tight-loose distinction exists in both Northern Min languages. The notion of "final" refers
to the subsyllabic constituent "rime", which includes all segmental and tonal features
except onset. Since the onset consonant in these languages is not obligatory for forming a

gyllable (i.e., syllables may lack an onset in Fuzhou and Fuqging, see chapter 4 for details),

the final alone may stand as a syllable. The tight-loose distinction of finals can therefore
be viewed as a distinction of syllable types. The following table gives a summary of the

segmental and tonal distinctions in the two types of syllables.

(70) Segmental and tonal distinctions of different types of syllables in Fuzhou and Fuging

| Lgs | tight syllables | loose syllables
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| Segments Tone Segments Tone
() a. monophthongs a. diphthongs
b. tense vowels H, ML, | b. lax vowels MHM,
Fuzhou | c. round harmony required HM c. lack of round harmony MLM
d. low-high vowel sequence d. low-high vowel
disallowed with acoda C sequence
allowed with acoda C
a. two high vowels without a a. two high vowels with a
(i) mid vowel in between mid vowel in between
b. tense vowels H, M, | b.lax vowels HL, ML
Fuging | c. round harmony required HM c. lack of round harmony
d. low-high vowel sequence d. low-high vowel
disallowed sequence alowed
e. high vowels e. mid vowels

The table (70) shows that the tonal and segmental contrasts between the two types of

gyllables in Fuzhou are similar but not identical to those in Fuging. In Fuzhou, the tonal

contrast is apparently quantity (i.e,, ssmple tona contour vs. complex tonal contour),
while in Fuging, it is apparently quality (i.e., the L tone occurs only in the loose syllables
but not in the tight syllables). Notice that the tones in the tight syllables in both Fuzhou
and Fuqing are identical, namely, they are H, M, and HM. The tona difference of these
languages lies in the loose syllables.

The segmental contrasts in the two languages are of three types. The first one is the
quantity difference. In particular, the number of vocalic segments present in the tight

gyllables is one less than in the corresponding loose syllables. In Fuzhou, this contrast

appears as monophthongs vs. diphthongs (70i-a). In Fuqing, it is diphthongs vs.

triphthongs (70ii-a). The second one is the difference in feature content, namely, the
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tense-lax® distinction in Fuzhou (70i-b) and Fuging (70ii-b). The third one is the
harmonic restrictions in the tight syllables. Both languages require round agreement
within a diphthong ((70i-c) and (70ii-c)) and prohibit low-high sequences in a diphthong
((70i-d) and (70ii-d)). The only difference between these two languages regarding the
segmental contrast is the correspondence between a high nuclear vowel in the tight
syllables and a mid one in the loose syllables. This correspondence exists only in Fuging
(70ii-e) but not in Fuzhou.

The generalizations above raise a number of questions as to the nature of the tight-
loose distinction. In particular, why both languages have two types of syllables (i.e., the
tight-loose distinction), even though their segmental and tonal properties differ in certain
aspects. Why are there only two types of syllables in each of the languages, but not three
or four? Two possible answers suggest themselves immediately. One is the quality
approach and the other is the quantity approach. Both of them are evidenced in these
languages since the tonal and segmental distinctions in these languages involve both
quality and quantity differences. In the following sections, | will argue for the second
approach, namely, the quantitative distinction between the two types of syllables, as being

more promising than the first one.

8 Alternatively, the tense/lax distinction can be characterized in terms of ATR/RTR distinction. Since the
approach taken here assumes that quantity distinction is primary while quality distinction is secondary for

the two types of syllables, it is not crucial which pair of features are used to characterize this distinction.
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251 Toneand duration

The intrinsic correlation between fundamental frequency (F,) and duration has been
found in severa experimental studies. First, it has been observed that there is a reverse
relationship between tonal height and duration. That is, a high tone is shorter than a mid
or low tone (Benedict 1948:186 for Cantonese; Pike 1974:171 for Chatino; etc.). Fuging
provides phonological evidence supporting this finding. As shown in table (70), Fuging
tonal distinction in the two types of syllables involves the presence of L tone in the loose
syllables and the absence of the L tone in the tight syllables. Given that syllable weight is
represented by the number of mora(s), and that the mora is a tone-bearing unit, the
presence of a L tone could increase syllable length by requiring another mora, assuming
that L tone cannot link to the head tone-bearing unit of a syllable. Thus, the tight-loose
distinction of syllable types can be viewed as a contrast between syllable weight, that is,
the light vs. heavy syllables. The formal mechanism increasing syllable length by the
presence of L tone will be discussed in detail in chapter 3.

Second, it has been reported that pitch contours are related to duration in that arising
tone or a concave tone is longer than a high level tone or a falling tone (Zee 1978 for
Taiwanese; Abramson 1962 for Standard Thai; Dreher and Lee 1966, Chuang 1972,
Howie 1974 for Mandarin; Langdon 1976 for Yuman languages). The phonological
correlation of this type is found in Fuzhou. Two clams have been made in previous
studies regarding the tonal distinction in the two types of syllables. The first one is the
"pitch height” distinction (Wang 1968, Yip 1980). Yip (1980) claims that the tones in the
tight syllables are higher in pitch, whereas the ones in the loose syllables are lower in
pitch. This pitch distinction is represented by the feature [tupper]. The [+upper] tones
trigger vowel-raising in the tight syllables (assuming that the vowels in the loose syllables
are the underlying forms). Hence, a low vowel in a loose syllable (71b) becomes a mid

vowel in the corresponding tight syllables (71a).
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(71) "tight" syllables "loose" syllables Distribution
a teNML  ‘'wait' b. taNtHL  'surname €N ~ aiN
c. K@Mt ‘change d. KhAIHLH  ‘gpproximate’ or ~ Al

However, a low vowel behaves differently in the same tonal environment. The pair o1~
Al"in (71c-d) shows that alow vowel aternates along the tense/lax dimension only when
a high vowel follows it without a coda consonant present. This different behavior of alow
vowel with respect to the presence or absence of the coda consonant is unexpected under
Yip's proposa since tones in the tight syllables (71a) and (71c) are [+upper] in both pairs,
regardless of whether or not a coda consonant is present. If the tona distinction in
guestion is characterized solely in terms of pitch height, it is not clear why the same tonal
feature (i.e., [+upper]) would trigger different vowel aternationsfor low vowelsin (71).
The second claim regarding the nature of the tonal difference in the two types of
gyllables is the "shape" distinction. Chan (1985) claims that the tones in the loose
syllables contain arising contour (MHM, HMH), while the ones (H, HM, ML) in the tight
syllables do not. The rising contour triggers vowel-lowering by increasing syllable length,
assuming that the vowels in the tight syllables are the underlying forms. Hence, a mid
vowel [€] in the tight final (71c) becomes alow vowel [a] in the corresponding loose final
(71d). Chan's proposal is compatible with the phonetic findings. However, Chan claims
that the syllable is the tone bearing unit and that vowels link to the CVC skeleton. Since
gyllable length is represented by the number of moras, it is not clear how the rising
contour as a whole unit that links to a syllable node can actually increase syllable length
without referring to moraic structure. Chan's insight regarding the possible correlation
between syllable length and tonal contour will be formally encoded into my proposal

|ater.
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The real tona distinction between the two types of syllables in Fuzhou, | argue, is
quantity rather than quality. In particular, | claim that tones in the tight syllables (H, HM,
ML) link to one TBU while those in the loose syllables (MHM, MLM) link to two TBUSs,
giving rise to the distinctive syllable weight (1 will discuss thisin detail in chapter 3). It is
the distinctive syllable weight that determines the realizations of vocalic segments in the

two types of syllables in both Fuzhou and Fuaqing (see Chapter 4 for detailed discussion).

25.2  Segment and duration

As shown in table (70), the segmenta differences between the tight and the loose
gyllables are of three kinds: (i) the number of vocalic segments differs; (ii) the feature
content differs (i.e., tense/lax and high/mid distinctions for the nuclear vowel); (iii) there
are harmonic restrictions on the tight syllables. The question that arises is how to encode
al of these segmental distinctions in a unified manner. One approach is to characterize
the differences in terms of quality, namely, the feature content. This approach, however,
can only be partially successful. This is because the featural differences between the two

types of syllablesin both Fuzhou and Fuqing are only part of the tight-loose distinction. If

we characterize this distinction in terms of feature content alone, the majority of
generalizations will be left unexplained. The quality approach, therefore, is untenable.
The other approach is the quantitative one. Following Wright's insight, we assume that
the distinction between the tight and the loose syllables lies in the syllable duration rather
than feature content. In particular, 1 assume that the tight syllables are shorter and the
loose ones are longer, hence the tight-loose distinction can be characterized in terms of
gyllable weight. Given that syllable weight is represented by the number of moras, the
observation that there are fewer segments present in the tight syllables than in the loose

gyllablesis explained since short syllables (i.e., the tight ones) contain only one mora, and
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hence incorporate fewer segments, while longer syllables (i.e., the loose ones) have two
moras, hence, incorporate more segments.

One may wonder about the tense/lax distinction, which involves a difference in
feature content. Phonetic studies show that tense and lax vowels have intrinsic duration
differences. For example, Fischer-Jlrgensen (1990) reports that the fundamental
frequency of the long tense vowels [i:] and [u:] is the same as that of their short lax
counterparts [I] and [Y] in German. In Cantonese, the tense/lax distinction of vowels
represents a length distinction rather than a quality difference (Beijing daxue ++%4© 6N§
1989). The same can be argued to be true underlyingly for English (Halle and Mohanan
1985). By the same token, it is reasonable to interpret the tense/lax distinction in Fuzhou
and Fuging as a length distinction rather than a quality difference. In general, the
tense/lax distinction involves correlation between quantity and quality: either one could
be the lexically distinctive property and the other one redundant.

The other featural distinction observed in Fuqging is that a high nuclear vowel in the
tight syllables corresponds to a mid vowel in the loose syllables. The question is, can this
vowel height difference be interpreted as a length distinction as well? Possibly. The
duration difference between vowels of different heightsis also found in phonetic studies.
For instance, it is reported that a high vowel, other factors being equal, is shorter than a
low vowel (Lehiste, 1970:18). This is compatible with the phonological patterning of

vowels in Fuging. In Fuqging, there exists a correspondence between two high vowels in

the tight syllables and two high vowels with a mid vowel in between in the loose ones. If
the tight-loose distinction is characterized as one of length, this difference in the number
of segments, as well as the difference in vowel height, can be interpreted as length
difference in terms of the number of morasinvolved.

Now we turn to the vowel harmony restrictions on the tight syllables. Recall that

there are two types of harmony restrictions observed in both Fuzhou and Fuging. One is

that agreement in roundness within a diphthong is required in the tight syllables, but not
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in the loose ones. The other is that a low-high sequence of vowels is prohibited in the
tight syllables but not in the loose ones. All these restrictions involve vowel harmony in
terms of a certain feature content. Why then do these harmonic requirements apply only
to the tight syllables but not to the loose ones? If we treat the tight-loose distinction as
differences in feature content alone, there is no explanation for this phenomenon. On the
other hand, if we identify the tight-loose distinction as a length difference, the harmonic
restrictions only on the tight syllables are expected. That is, since the tight syllableis light
and contains one mora, the cooccurrence of segmental features within a single mora
should be more restrictive than that of along syllable with two moras (see chapter 4 for
detailed analysis).

To sum up, by identifying the tight-loose distinction as a distinction in syllable
length, al tonal and segmental differences between these two types of syllables are

unified in terms of syllable weight, a desirable result.

2.5.3  Further evidence from Southeast Asian languages

If the tight-loose distinction of syllable types exhibited in Fuzhou and Fuging is identified

as a difference in duration, namely, a length distinction, it should be possible to find
evidence showing a cooccurrence restriction between tonal contours and vowel length.
This kind of evidence is indeed found in various Southeast Asian languages. For
example, in Hu, one of two Mon-Khmer languages described by Svantesson (1989), a
distinction of vowel length has been replaced by atona distinction, i.e., the former short
and long vowels have acquired a high tone and a low tone, respectively. In Sre, another
Mon-Khmer language, there is co-variation between vowel length and tone, so that long
vowels always have a low tone and short vowels a high tone (Manley 1972). Gandour
(1977) cites data suggesting a similar phenomenon in Thai. He points out that the loss of

aphonological distinction in vowel length historically among certain Thal dialects may be
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seen as principally conditioned by tone. In Northern Thai and Southern Thali, historically,
short vowels tend to become long under the rising tones; long vowels tend to become
short under the falling tones (Gandour 1977). In the Chiang Rai dialect short non-low
vowels have become long under rising tones, long non-low vowels have become short
under non-rising tones (Gandour 1977). In the Phuket dialect long non-low vowels have
become short under falling tones, al short vowels have become long under non-falling
tones (Gandour 1977). Also, long vowels within a checked syllable occur only with
contour tones HL or LM in Siamese and Red Ta respectively, whereas their
corresponding short vowels do not have this restriction (Gedney 1965, 1989). All these
reported cases furnish further support for the length distinction between the tight and the
loose syllables. The following table gives a summary of the correlation between tonal

contour and vowel length reported in the Southeast Asian languages.

(72) Correlation between vowel length and tonal contours in Southeast Asian languages

Lg's Light syllables Heavy syllables

| Segment Tone Segment Tone
Sre short vowels in checked o H long vowelsinchecked o | L, HL
Red Tai | short vowelsinacheckedo | M long vowelsin checked o | LM
Siamese | short vowelsinacheckedo | H long vowelsin checked o | HL
Hu short vowels H long vowels L
Chiang | long non-low vowels | non- short non-low vowels rising T
Ra become risng T | becomelong

short
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Phuket | long non-low  vowels | falling | all short vowels become | non-
become T long falling
short T

2.6 Conclusion

Three findings emerge from our investigation of Fuzhou and Fuging. First, there is a

cooccurrence restriction on tonal categories and vowel distributions/alternations. This
cooccurrence restriction is identified with the light-heavy distinction of syllable types.
The tonal differences in the two types of syllables are primarily quantitative in Fuzhou,
while Fuging invokes the presence or absence of L. The segmental differences between
the two types of syllables involve (i) differences in the number of segments; (ii)
differences in feature content (i.e., the tense/lax and the high/mid distinction); (iii)
harmonic restrictions on the tight syllables. Second, high vowels behave differently with
respect to syllable position. They are active in aternating between monophthongs and
diphthongs when they are the only vowel in a syllable, whereas they are inert when they
occur with another non-high vowel within a syllable. Third, low vowels behave
differently with respect to whether a coda consonant is present or absent. They alternate
along the tense/lax dimension when they are followed by either a high vowel or a coda
consonant. On the other hand, they raise to mid when they are followed by both a high
vowel and a coda consonant. These two types of asymmetries, i.e., the asymmetrical
behavior of high vowels with respect to syllable position and the asymmetrical behavior
of low vowels with respect to presence/absence of coda, suggest that tone is not the only
factor that affects vowel distributions and alternations. The prosodic structure plays an
important role in triggering vowel distributions and aternations. Therefore, | conclude

that the nature of tone-vowel interaction is indirect. That is, neither tone nor vowel affect
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each other directly. Their apparent interaction lies in the prosodic anchor that mediates
between them. The phonetic correlation between intrinsic fundamental frequency and
vowel height cannot furnish any explanation for these asymmetries. These new findings
demand an explanation in phonological theory which will be built up in the rest of this

dissertation.
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CHAPTER 3

Correlation between Tonal Contour and Syllable Weight

3.0 Introduction

In chapter two, | identified two kinds of direct relations. One is the correlation between
tonal contour and syllable weight. The other is the influence of syllable structure on
vowel features. These new findings raise a number of questions. (i) Why is it possible for
tona contour to correlate with syllable weight? (ii) Why is it the syllable structure (but
not tone) that affects vowel features directly? (iii) How are the relation between tonal
contour and syllable weight, and the relation between syllable structure and vowel
features regulated? The theory developed in this chapter aims to answer these questions.
First, | propose a hypothesis which attributes the indirect nature of tone-vowel interaction
to arepresentation in which tone and vowel are mediated by the mora. Second, | examine
the dua nature of the mora (i.e. being both a weight unit and tone-bearing unit), and
argue that the mora is the only valid prosodic anchor capable of capturing the relations
identified in chapter 2. To regulate the linking between tones and TBUSs, | make use of the
notions "head mora' and "nonhead mora" which are defined in term of the nuclear mora
vs. non-nuclear mora distinction first introduced by Shaw (1992, 1993), and explore their
asymmetric behavior with respect to their capability of bearing tones. To account for the
asymmetric behavior of L tone regarding its restriction to a non-nuclear morain Fuqging, |
propose the tonal sonority hierarchy, which distinguishes L tone from H tone based on
their intrinsic sonority, and the harmonic alignment hierarchy, which encodes the tonal
intrinsic sonority into syllable positions. Third, | propose a set of constraints, such as

Head Binarity (which requires that a nuclear mora bears two tones), and Head
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Prominence (which requires a nuclear morato be filled by the most sonorous tone on the
tona sonority hierarchy). | then demonstrate how their interaction with the faithfulness
constraints (previously known as the well-formedness conditions and "automatic
association”, Goldsmith 1976), can successfully govern tonal distributions, giving rise to

the distinctive moraic structures for both Fuzhou and Fuging. The typological variation

between syllable structures and tonal distributions observed by Hyman (1988) can be
captured in terms of different rankings of constraints.

Before | proceed to develop the theory, a number of assumptions must be made
explicit. First, | assume the version of the prosodic hierarchy (Zec 1988, Hayes 1989,

among others) in which the morais the lowest constituent, shown asin (1):

(1) Prosodic hierarchy

Pw = prosodic word
Ft = foot

o =gyllable

M =mora

The prosodic constituents in (1) that are relevant in the present context are of three types.
First, the mora serves as a prosodic anchor for both tonal and non-tonal featuresto link to.
Second, the syllable functions as a morphological domain for association of lexically
specified tones and as a prosodic constituent organizing segments (i.e. syllabification).
Third, the foot and prosodic word are different domains for stress assignment, which has
certain effects on tone-vowel interaction.

Second, | assume the representation of feature geometry (Clements 1985b, Sagey
1986, McCarthy 1988, Odden 1991, Halle and Stevens 1991, Halle 1995, etc.) in that
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segmental features are organized into classes, such as supra-laryngeal, laryngedl, etc.,

which in turn are dominated by a segmental root, as shown in (2):

(2) Feature geometry

o Root
/ ‘ Laryngeal
O  Supraaryngeal

o Place

In the representation above, the root node serves as an organizational device that groups
segmental features together.

Third, |1 assume the tonal features [+upper] and [-raised]! proposed first by Yip
(1980) and later modified by Pulleyblank (1986). However, the use of these features in
the present context is different from their usein Yip (1980) and Pulleyblank (1986). First,
in Yip's system, both of these features are binary so that a total of four tonal features
present in Yip's system (i.e. [+upper], [-upper], [+raised] and [-raised]). In contrast, |
assume these features to be monovalent so that only atotal of two tonal featuresis present
in the tonal systems being discussed. Second, in Yip's system, there is a dominance
relation between [+/-upper] and [+/-raised]. In particular, the feature [upper] divides the
entire pitch range into two registers, which in turn are each divided into two by the
feature [raised]. The relationship between these tona features in Yip's system is

represented in (3):

1 The tonal features originally proposed by Yip (1980) are [+/-upper] and [+/-high]. The feature [+/-high]
later is renamed as [+/-raised] by Pulleyblank (1986) in order (i) to avoid confusion between a High tone
(H), which could be [+upper, -high] and a Mid tone (M) which could be [-upper, +high], and (ii) to

distinguish the tonal feature H from the segmental feature [high].
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(3) Tonal features proposed by Yip (1980:45), modified by Pulleyblank (1986:125)

+raised H
+ upper

- raised HM

+ raised M
-upper |

- raised L

As shown in (3), the feature [upper] combined with the feature [raised] gives rise to four
level tones. In this chapter, | follow A & P's (1994) combinatorial specification theory
and assume that features (either tonal or segmental) are combined to represent tones or
segments. The combination of the two features [+Urrer] and [-Raisep] (i.e. the non-

default values of Pulleyblank (1986)), therefore, represents four level tonesin (4):

(4) Tonal representations for four level tones

a  F-eements. [+Urr], [-RsD]

b M H L M
1 2
+UPR +UPR
RSD -RSD

(4a) gives two active F-elements [+Urr] and [-Rsp]. (4b) shows that the combination of
these F-elements gives rise to four level tones. For the languages investigated in this

dissertation, three tone levels are sufficient2. That is, either M, or M, could be redundant.

2 Although languages that have five contrastive level tones are not examined in this thesis, the tonal theory
assumed here is capable of representing five level tones by invoking an additional feature, such as the
feature [ExTRemE] proposed by Maddieson (1971). Thus, combinations of the three features [+Urr] and [-

Rsp] plus [ExTRemE] giveriseto fivelevel tones: H, L, M, Extra-H and Extra-L, asin (i).
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As for contour tones, | assume that they are sequences of level tones (Woo 1969,
Goldsmith 1976, Duanmu 1990, 1994, among others), resulting from interactions of
constraints on the linking between tones and tone-bearing units (see detailed discussion

later in this chapter). The contour tones are represented asin (5).

(5) Representations of contour tones

(i) Tone feature representations

a  F-elements: +UpPpeR, -RAISED, EXTREME

b. M, H L & EXH EXL M
+UPR +UPR +UPR  +UPR
-RSD RSD  -RSD -RSD
EXTR EXTR EXTR EXTR

c. Feature parasitic condition

The presence of [ExTRemE] depends on the presence of both [+UrRr] and [-Rsp].

The five tone representations proposed above differs from the three tone representations assumed in (4) in
two regards. First, there is an addition of the feature [ExTremg] in (i), which reflects Maddieson's (1978)
insight of "tone-space expansion” idea. That is, when tonal levels in a tone language increase, the entire
tone space is expanded. Second, there is an additional condition (i.c). This condition expresses the parasitic
relation between the feature [ExTreme] and the features [+UPrR] or [-Rsp]. That is, the presence of [EXTREME]
depends on the presence of both [+Urr] and [-Rsp]. The five level tones defined by the combination of
these three F-elements can be represented asin (ii), where the M tone could be unspecified for any features

asin (iic) (in which the circle stands for atonal root node) or could be specified for both [+Urr] and [-Rsp].

(i) Representations of five level tones

a H tone b. L tone c. M tone e. ExtraH f. ExtralL
+UPR -RSD +UPR EXTREME -RSD EXTREME

| ) ./ /

O O
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a. HL sequence b. HM sequence ¢. MH sequence d. LH sequence
+UPR -RSD +UPR +UPR -RSD +UPR
| | | ||
@) O @] O (@] O 0] O
\/ \/ V V
u u u u

Notice that the representations of contour tonesin (5) differ from thosein Yip (1989) and
Jiang-King (19944, b, 19953) in that a contour tone, as in Hyman and Pulleyblank (1988),
involves two tonal roots in (5) but a single tonal root in Yip (1989) and Jiang-King

(19944, b, 1995q).

3.1 Theprosodic anchor hypothesis

The prosodic anchor hypothesis proposed here attempts to answer the questions as to why

and how tonal contours correlate with syllable weight, as well as why syllable structures

have such adirect influence on vowel features. It is stated in (6):

(6) Prosodic anchor hypothesis of tone-vowel interaction

a.  Representational Requirement

Both Tonal Root and Vocalic (segmental) Root must directly link to the lowest

prosodic anchor on the prosodic hierarchy, that is, the mora.

b. Constraint Satisfaction

Optimal linking between the prosodic anchor and tone or vowel is determined by

aset of universal output constraints.
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(6) imposes two conditions on tone-vowel interaction. The condition (6a) states that tone
and vowel must be represented in a particular configuration in order for them to interact.
That is, they must be associated to the same and the lowest prosodic constituent on the
prosodic hierarchy: the mora This amounts to saying that the mora has a direct
relationship with tone and vowel independently. This direct relationship between the
mora and tone or vowel is represented in (7d) but not in (7a), (7b) and (7c). Thus, (7d) is

the only representation that satisfies the condition (6a).

@) a
U O = segmental root
‘ 4) 4 T = tonal feature
0 U V = vowe feature
A ‘ U = mora
T \% \% o =gyllable

In (7a) both the tone and the vowel link to the same node. However, this node is not a
prosodic constituent, it is a segmental root. In this representation, the segmental root node
mediates between the mora and tone or vowel, hence it does not satisfy the condition (6a).
In (7b) both tone and vowel link to a prosodic anchor, but they each link to a different
anchor: the tone links to the syllable node, and the vowel to the mora. Thus, (7b) does not
satisfy the condition either. In (7c) both tone and vowel link to the same prosodic anchor,
but the anchor is not the lowest constituent on the prosodic hierarchy. That is, the
prosodic anchor they link to is the syllable but not the mora. Only (7d) satisfies the
condition in (6a) since the prosodic anchor that both tone and vowel associate to is the
mora, the lowest prosodic constituent in the prosodic hierarchy. Thus, it is the only
representation in which tona contours may correlate with syllable weight (i.e. the
tight/loose distinction between syllable types and tonal groups), in which syllable
structure may directly influence vowel features, and in which the indirect relation

between tone and vowel may be captured.
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The condition in (6b) states that the linking of tone or vowel features to the prosodic
anchor must be regulated by well-formedness constraints. In other words, the two kinds
of relations (i.e., the correlation between tona contour and syllable weight and the
relation between the syllable structure and vowel features) are subject to certain
regulations. The basic constraints governing tonal distributions are those previously
known as the well-formedness conditions (WFC) proposed in autosegmental phonology

(Goldsmith 1976), re-introduced here in (8) for convenience.

(8 The well-formedness conditions (WFC) (Goldsmith 1976)

a. Each tone must be associated with at least one TBU. (Parse)
b. Each TBU must be associated with at |east one tone. (z11))
c. Noassociation lines may cross. (Linearity)

In the framework of Optimality Theory, the condition in (8a) can be reinterpreted as a
Parse constraint which requires every tone to be parsed onto a prosodic anchor. The
condition (8b) can be reinterpreted as a FiLL constraint which requires al prosodic
anchors to be filled by a tone. The condition (8c) can be captured by LineariTy (9¢) (A &
P 1994, McCarthy 1995, M & P 1995), which prevents association lines from crossing. In
other words, the functions of WFC can be incorporated into Optimality Theory as a set of
faithfulness constraints® (M & P 1993a, b, 1994, 1995, P & S 1993, Pulleyblank 1994,

3 The faithfulness family of constraints have been incorporated into correspondence theory (McCarthy
1995, M & P 1995). The constraints PARSE and FILL are replaced by MAX and DEP, respectively, in
correspondence theory. However, the two sets of terminology are not quite identical as far as the treatment
of floating tones is concerned. For example, a floating tone satisfies MAX, but not PARSE when it is present

in an output, since it is not considered to be associated to any prosodic anchor. Since the effect of floating
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McCarthy 1995, among others). In addition, the one-to-one association between tones and
TBUs proposed in autosegmental phonology (Clements and Ford 1979, A & P 1994) can
be interpreted as a faithfulness constraint UniFormiTy (McCarthy 1995, M & P, 1995). To
prevent the insertion of tones that are not lexically specified for a morpheme, another
faithfulness constraint LexTong, which is an extension of the Lex-a (Pulleyblank 1994,
Pulleyblank & Turkel 1995, Pulleyblank et a. 1995) must be introduced. The basic
faithfulness constraints governing tonal distributions are listed in (9), and their effects on

tonal distributions are represented in (10) below:

(9) Faithfulness constraints on tonal distributions

a  ParseTone: A tone must be incorporated into a prosodic structure.

b. Fie-p: A moramust befilled by atone.

c. LineariTy: String, reflects the precedence structure of String,, and vice versa.
d. UnirormiTy: NO element of String, has multiple correspondentsin String,.

e. LexTone: A tonethat is present in an output must be present in an input.

The constraint ParseTone (9a) rules out the representation in (10a), in which the
tones are not parsed onto the prosodic anchors (i.e. moras). The FiLL constraint (9b) rules
out the representation in (10b), since one of the two moras is not filled by a tone. (10c)
violates the constraint LineariTy (9¢) because two association lines cross each other. (10d)
and (10e) violate the constraint UniFormiTy since there is a multiple linking between tones

or TBUs in each case: two tones link to a single mora in (10d) and two moras are linked

tones are not of concern in this thesis, | leave the question of how the floating tones should be treated in an

OT framework open for further research.
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by a single tone in (10e)4. (10f) violates (9¢) since the circled tone is not specified in an

input.

(10)  The effects of faithfulness on tonal associations

a b. C. d. e f.
T T T T T
>N A
MM M

hou

T (D)
V4
H

One may assume that the constraints governing the linking of tones to the mora may
differ from the ones governing the linking of vowels to the mora, since tone and vowel
are represented on different planes. What this implies is that these two kinds of linking
are independent of each other. Tones and vowels do not interact directly. They are related
to each other only when the prosodic anchor that bridges them is affected. This
implication will be borne out once the stress effect on tone-vowel interaction is examined

(I will discussthisissuein detail in Chapter 5).

4 Both (10d) and (10€) may be surface-true in some languages due to higher ranked constraints, such as
ParseTN or FiLLM. In particular, ranking ParseTN above UniFormiTY would give the representation in (10d),
where tones must be parsed onto a mora even though the number of tones exceeds the number of moras,
whereas ranking FiLLH above UniFormiTy would give the representation in (10e), where all moras must be

filled by atone even though the number of moras exceeds the number of tones.
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3.2 Mora: the prosodic anchor for tone-vowel interaction

The prosodic anchor hypothesis in (6) requires that both tone and vowel link directly to
the mora. This alows them to interact through the mora. The question that arises is why
the mora is the only €eligible candidate rather than other prosodic constituents like the
syllable, since both the mora and the syllable have been argued (either separately or
together) to be possible tone-bearing units in the phonological literature (Hyman 1985,
1988, Hyman and Pulleyblank 1988, A & P 1989, Pulleyblank 1986, Peng 1992, among
others)>. To test this hypothesis, | examine various possible representations and see how
the correlation between tona contour and syllable weight found in both Fuzhou and
Fuging can be captured.

Three functions of mora have been proposed in the literature (Hyman 1985, Zec
1988, Hayes 1989, among others). First, it serves as a measurement for the number of
segments. For example, Hyman (1985) assumes that every segment inherently comes with
a weight unit (a mora or an x sot). The weight unit associated with an onset or a coda
consonant will be removed by an "onset creation rule" and a "margin creation rule’
respectively. Second, mora serves as a core to which segments and autosegments link
(Hyman 1985). Third, it serves as a base for syllable structure to build upon (i.e. a sub-
syllabic constituent, the lowest prosodic constituent on the prosodic hierarchy) (Zec 1988,
Hayes 1989, among others). What is relevant for our purpose here is that the mora serves
as a prosodic anchor for both tone and vowel to link to. This requirement, stated in the
prosodic hypothesis (6a), is rooted in Hyman's (1985) theory of phonological weight.
Hyman takes the strong position of assuming that there is an identity relation between the

units that contribute syllable weight (i.e. WUs) and those that bear tones (i.e. TBUSs). To

5> The condition (6a) does not exclude the possibility that the syllable is a TBU. What this condition really

means is that the mora is the sole prosodic anchor for the phenomenon of tone-vowel interaction.
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capture this non-arbitrary relation between WUs and TBUS, he proposes a weight tier
which consists solely of weight units (i.e., moras or x's). To support Hyman's assumption
that WUs are identical to TBUs, one needs to find evidence exhibiting a correlation
between tones and syllable weight. Hyman (1985), however, does not provide such
evidence. In this chapter, | furnish evidence to show that such a correlation between tonal
contours and syllable weight indeed exists in Northern Min languages (i.e. Fuzhou and
Fuging), as well as in various Southeast Asian languages, such as in Sre, a Mon-Khmer
language (Manley 1972), Hu, another Mon-Khmer language (Svantesson 1989), Tha
dialects (Gandour 1977), Siamese and Red Ta (Gedney 1965, 1989). The seven tonesin

Fuzhou and Fuqing, for instance, are divided into two groups: one group of tones occurs

only in light syllables and the other group of tonesin heavy syllables, as shown in (11):

(11) Tones in Fuzhou and Fuging

I. Tonesin light syllables [I. Tonesin heavy syllables

Ob/EY, NoAEY: NoEé EIEU NoE¥ OBEY ObEé

YinPing | YangPing | YangRu | Shang || YangQu | YinQu | YinRu

Fuzhou 44 53 5/ 31 242 213 23/
H HM H ML MHM MLM MLM

Fuqing 53 44 5/ 33 41 21 22/

HM H H M HL ML ML

To see how these cooccurrence restrictions on tonal contour and syllable weight can
be explained by the prosodic anchor hypothesis | examine the representation requirement
in (6a) and discuss its consequences in tone-vowel interaction in the two Northern Min
languages.

First, let's assume that both tone and vowel link to a segmental root node as in (7a),

re-introduced here as (12) for convenience:
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(12) Segmental root as TBU

U

o

N

T \%

In the representation above, tone and vowel are dominated by the same segmental root
node. This implies that every vocalic segment is a potential tone-bearing unit no matter
which syllable position it occupies. If this were true, we would expect a high vowel to
behave identically with respect to the same tonal environment, no matter whether it
appeared as a nucleus of a syllable or as a glide preceding or following a nuclear vowel.
This prediction, however, is not borne out. Asillustrated in (13), a high vowel behaves
differently with respect to its relative syllable positions. It surfaces as a monophthongal
high vowel in a tight syllable (which has been identified as a light syllable) and as a
diphthong containing that high vowel in aloose syllable (which has been identified as a

heavy syllable) (see chapter 2 section 5 for detailed arguments).

(13) | "tight" Gloss Il "loose" Gloss Distribution
a ToIM ‘only’ b. TtosiMM  will’ | ~ €
c. ToleN"  ‘stick’ d. TOIENMW™  fight'

In (13a), the high vowel [i] is anucleusin a syllable with a ML tonal contour. It appears
as part of a diphthong in the corresponding loose syllable with a complex tonal contour
MLM in (13b). However, the high vowel [i] in (13c-d) does not behave in this manner.
Instead, the vocalic difference takes place between a tense mid vowel [€] and its lax

counterpart [E]. What makes the high vowel behave differently in (13a-b) and in (13c-d)
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is its different syllabic position. In particular, the high vowels are part of the nucleus in
(13a-b), whereas they are pre-nuclear glides in (13c-d). If the segmenta root were to
dominate both tone and vowel features, the asymmetric behavior of the high vowel [1]
between the pair of (13a-b) and the pair of (13c-d) is left unexplained. Therefore, tone
and vowel cannot be dominated by the same segmental root in the kind of tone-vowel

interactions found in Fuzhou and Fuging, and (12) is not a valid representation for tone

and vowel to interact in these languages.
Second, let's examine the representation in (7b), repeated as (14) for convenience. In
(14), tone and vowsl link to different prosodic anchors: the syllable is the anchor for tone,

while the mora serves this function for vowel features.

(14) Moraand syllable serve as different anchors

s

T

=

<4

In this representation, syllable weight should not have any effect on tonal contour since
tone links to the syllable node, and syllable weight is represented by the number of moras.
Under this representation, any type of syllable (either light or heavy) should occur with
any kind of tone (level, ssmple contour or complex contour). In Northern Min languages,
however, this is not the case. We see from the data in (11) that the light syllables only
have a level or a ssimple contour tone in both Fuzhou and Fuqing, whereas the heavy
syllables only have complex contour tones in Fuzhou and the tones containing aL part in
Fuging. This kind of cooccurrence restriction between tonal contours and syllable types

cannot be explained under the representation in (14). Therefore, (14) should be excluded
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as a possible representation in which tone and vowe interact in the languages
investigated.
Third, | examine the representation in (7c) where both tone and vowel link to the

syllable node, shown asin (15) below for convenience.

(15) Syllable as an anchor for both tone and vowel

Although the syllable is assumed to be a possible tone-bearing unit by some
phonologists (Yip 1980, 1989, Hyman 1988, Peng 1992, among others), it is not a
possible prosodic anchor for vocalic segments®. Treating the syllable as an anchor for
vocalic segments amounts to saying that there is no subsyllabic constituent within a
gyllable as far as features are concerned. Phonologists generally agree that syllables must

have some sort of internal structure. One view is that a syllable contains one or more

6 Doug Pulleyblank (p.c.) points out that the syllable node could be a valid anchor for onsets and non-

moraic codas in the following configuration:

RT RT RT
The interesting point relevant to the present context is that the leftmost and the rightmost segmental rootsin
the configuration above could be vocalic segments, such as glides. However, as far as tone-vowel

interaction in Fuzhou and Fuging is concerned, the pre- or post-nucleus high vowels do not show any tonal

effect (see chapter 2 and later in this chapter for detailed observations).
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moras as its subsyllabic constituents (Hyman 1985, 1988, Zec 1988, among others).
Another view is that a syllable has onset, nucleus, and coda as its subsyllabic constituents
(Pike & Pike 1947, David 1988). A third view is that a syllable contains onset and rime,
which in turn contains nucleus and coda (Levin 1985, Steriade 1988, Bao 1990, among
others). To explain the correlation between tonal contours and syllable weight observed in

Fuzhou and Fuading under the representation in (15), one has to stipulate that a level or a

simple contour tone can only occur with a syllable having a certain number of vocalic
segments. However, even this is not correct, since syllable weight does not necessarily
correspond to the number of segments (Hyman 1985). As shown in (13), both the tight
and the loose syllables could contain from one to three vocalic segments. If we look at the
segmental root alone, there is no way we can distinguish the tight syllables from the loose
ones. Also, it cannot explain why the level or smple contour tones occur in light syllables
and the complex contour tonesin the heavy syllablesin Fuzhou. Now, the only choice left
is (7d), re-introduced here as (16), in which both tone and vowel link to the mora, the

lowest prosodic anchor on the hierarchy.

(16) Mora as the anchor for both tone and vowel

In this representation, the mora serves as a core for both segment and tone. Since syllable
weight is represented by the number of moras, and moras are also tone-bearing units, it is
possible in this representation for tonal contours to correlate with syllable weight. This

claim is plausible for Fuzhou. Recall that high vowels alternate in the fashion of single

segments versus diphthongs only when they occur in nuclear position, asin (17a~b). If
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they are in non-nuclear position, they do not aternate, as in (17c ~ d), where the high

vowel is an on-glide, not a nucleus.

(17) | "tight"  Gloss [l "loose”  Gloss Distribution
a taMb ‘only’ b. tseiMLM ‘will' i ~¢i
c. tsieNH 'stick’ d. tsENMM  ‘fight'

Since the light-heavy distinction is represented by the number of weight units (i.e. one
mora in light syllables and two moras in heavy ones), the occurrence of the simple
contour tones in the light syllables and the complex contour tones in the heavy ones is
expected, given that the weight unit is identical to the tone-bearing unit. Thus, the seven
tones in Fuzhou can be represented as in (18) below?. | treat /53/ and /5/8 as having the
same underlying tone HM, because they behave identically with respect to the tone sandhi
effect. For the same reason, | treat /213/ and /23/ as a single underlying tone MLM. Thus,

the 7 citation tones in Fuzhou are reduced to 5 underlying tones.

(18) Fuzhou tones and syllable weight

7 Ignore for the moment whether both of the moras in the loose syllables have the same capacity to bear
tones.
8 The tones /5/ and /23/ are called checked tones. They occur only in syllables with a glottal stop coda. No

discussion of the checked syllablesis planned for this thesis.
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a Tonesin the "tight" syllables b. Tonesin the "loose" syllables
a
Tones
in the
"tight"
gyllable
S
T1: /44/ T2: /53/,/5/ | T3: /31 T4:/213/,/23/ | T5:/242/
el A A AT AT
H H M ML M L M M _H M

(18) captures the cooccurrence restrictions that hold between two groups of tones and two
types of syllables structurally. All tones in the tight syllables link to one mora, even
though they differ in pitch level (i.e. H level in Tone 1, HM in Tone 2 and ML in Tone 3),
whereas the tones in the loose syllables link to two moras, even though their shapes are
divergent (i.e. concave MLM vs. convex MHM). Assuming for the moment that one
prosodic anchor can bear a maximum of two tones, the quantitative distinction for the two
groups of tones in Fuzhou will give rise to distinct moraic structures for the two types of

syllablesin (19):

(19) Distinctive syllable weight in Fuzhou

a. light syllables b. heavy syllables
(K], (W Ml
N\ |
T (T) TTT

(19) suggests that the distinctive moraic structures in Fuzhou are determined by the tonal
specifications for each morpheme. That is, the specification of a H level or a ssimple
falling tone (either HM or ML) gives rise to a monomoraic structure for the tight

gyllables, while the specification of a concave tone MLM or a convex tone MHM results
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in a bimoraic structure for the loose ones. | will demonstrate in chapters 4 and 5 that it is
the different moraic structures that directly trigger the vowel distributions and

adternations.
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3.3 Head moravs. nonhead mora

In last section, | argued that the correlation between tonal contour and syllable weight in
the Northern Min languages can be best explained if the mora is treated as a prosodic
anchor for both tone and vowel. This kind of tone-vowel interaction in these languages
thus furnishes empirical support for Hyman's hypothesis that the mora is an entity for
both weight and tone. This argument raises two questions. First, why don't the complex
contour tones (i.e. concave and convex tones) in Fuzhou give rise to three moras in the
loose syllables, given the one-to-one association convention between tones and TBUS? In
other words, why is the correlation between tone and syllable weight in Fuzhou a two-

way contrast but not a three-way contrast asin (20)?

(20) Hypothesized three-way contrast of syllable weight in Fuzhou

a. monomoraic b. bimoraic C. trimoraic
H *HM * ML *HMH *HLH
| s s
[ (W ulg [l (M ]G K]

Second, why are there no extra-complex tona contours (such as HMHM or LMLM, as
shown in (21b)) in Fuzhou (maybe in any language in general), assuming for the moment

that aviolation of the one-to-one association convention is allowed?

(21) Hypothesized tonal contoursin Fuzhou

a. monomoraic syllables b. bimoraic syllables
H

VAV VAV VAY

Mg [Hlg  [Hlg (YTS PR (TR
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There are two possibilities to rule out the unattested three-way distinctive syllable
weight in (20). One possibility is to treat a ssmple contour tone (i.e. HM, ML) in Fuzhou
as involving a single tonal roots and the complex contour tones (i.e. MLM and MHM) as

involving two tonal roots, as shown in (22) proposed by Jiang-King (19944, b, 1995).

(22) Fuzhou correlation between tones and moraic structures (Jiang-King 1994a, b, 1995a)

a. Tonesin the "tight" syllables b. Tonesin the "loose" syllables

a
Tones
in the
"tight"
syllabl
es
T1: /44] T2:/53/,/5/ | T3:/31 T4:/213/, /231 | T5: 242/
M H M H H H H
R L A L RN N LY
H H M M L ML M M__H M

However, treating a complex contour tone as involving two tonal roots as in (22b)
without distinguishing their two TBUs cannot explain why the extra-complex tona
contours in (21b) are unattested in Fuzhou, or more generally, in any natural language.
The other possibility is to impose restrictions on linking between tones and TBUs. That
is, regulations are imposed on the relation between tones and moras. This is the approach
taken by Hyman (1988). Hyman proposes that there are three possibilities for representing

tonal association to moras in a tritonal syllable, as in (23a-c) and (24a-c). Hyman uses
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[a]'s as an abbreviation for moras in order to show that these TBUs belong to the same

gyllable.
(23) a b. C.
“Ttad 0(!1J *[ 1t al G#J *tald 0(#c]j
N | /] N1
HLH HLH HLH
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(249 a b. C.
m all GDlj [ tald oxD]0 *o# aD(];
N | /] N1
LHL LHL LHL

However, not all three representations in (23a-c) and (24a-c) are well-formed. Hyman
assumes that only (23a) and (24a) are well-formed and (23b-c) and (24b-c) areill-formed.
To capture the difference between the (8)'s and the (b-c)'s in (23) and (24), Hyman (1988)
proposes that linking of two tones to an intrasyllabic TBU is permitted only to the first (=
head?) mora of a syllable. The insight of Hyman's proposal is that it distinguishes two
types of moras. head and nonhead with respect to their tone-bearing behavior. In
particular, only head moras are allowed to bear two tones. Hyman also admits certain
situations where either the number of tones or the number of TBUs exceeds the other. In
such cases, a nonhead mora may bear two tones. What is relevant to the present context is
the distinction between a head mora and a nonhead mora. | will pursue Hyman's
approach, namely, the approach in which restrictions are imposed on the linking between
tones and TBUSs, and propose a set of constraints governing the relation between tones
and moras in the light of the nuclear/non-nuclear distinction of moras (Shaw 19923, b,
1993, 1996).

The theory of the nuclear moraic model proposed by Shaw (1992a, b, 1993, 1995)
distinguishes two types of moras: nuclear moras and non-nuclear moras. These two types
of mora differ in their behavior in templatic reduplications. In certain languages, only
nuclear moras but not non-nuclear moras are referred to in reduplication templates. Since

moras are argued to be the TBUs in the tone-vowel interactions in Fuzhou and Fuging, it

is natural to ask whether nuclear moras behave differently from non-nuclear moras
regarding their tone-bearing capability. The following proposal suggests that tone-bearing
moras differ with respect to whether or not they are a syllable head. In particular, a

nonhead mora is more restricted than a head mora in what kind of tone and how many
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tones it may bear. Two possibilities regarding how to define a head mora suggest
themselves. One is to define a head morain terms of "direction”. That is, a syllable head
can be designated to either the left or the right morain that syllable. The other possibility
is to define a syllable head in terms of "representation”. Namely, the mora dominated by
the nuclear node is the syllable head, whereas the one not dominated by the nuclear node

is nonhead. Since Fuzhou and Fuqing data do not suggest the need of the two sets of

notions (i.e., the nuclear vs. non-nuclear and the head vs. nonhead), thus the distinction of

head mora vs. nonhead moras can be defined in terms of nuclear vs. non-nuclear mora.

3.3.1 Head Binarity: Fuzhou tonal distributions and prosodic structures

Fuzhou exhibits a cooccurrence restriction on tonal contours and syllable types. In
particular, one group of tones (H, HM, and ML) occurs only in the tight syllables, while
another group of tones (i.e. MLM or MHM) only with the loose syllables. The tight-loose
distinction is identified as the light-heavy distinction in chapter two. The seven
contrastive tones in Fuzhou and the syllable types they occur with are given in (25)

below:

(25) Fuzhou cooccurrence between tones and syllable types (data are from Liang 1982)

|. Tonesin light syllables Il. Tonesin heavy syllables

OB/ NoAEY: NoEe EIEU NoE¥ OBE¥ OBE#
YinPing | YangPing | YangRu Shang Yang Qu Yin Qu Yin Ru
44 H 53 HM 5/ H 31 ML 242 MHM | 213MLM | 23/ MLM
TooNH TOONHM To0/H ToONML | TOANMHM | TgANMLM TOA/M
‘hairpin' | 'incomplete’ | 'mixed’ ‘chop; cut' 'stand' 'raise’ 'tight; bind'
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(25) clearly shows a restriction on the cooccurrence between groups of tones and types of
syllables. The tones in the light syllables are simpler than the ones in the heavy syllables.
To capture this quantitative distinction of tones in the two types of syllables, | propose a

constraint that requires a head morain a syllable to bear two tones.

(26) Head Binarity (HoBIN)

A moramust bear two tones x and y, iff it isasyllable head (i.e. a nuclear mora).

(26) is a constraint on the relation between tones and moras. It demands that the head
mora within a syllable bear two tones. Non-head moras do not have this capability.
Consequently, the unattested complex tona contours (HLHL or LHLH) are excluded. The
tableaux in (27) and (28) demonstrate how the interaction of HoBin with faithfulness in
(9) gives rise to the 'tight-loose' distinction of syllable weight (i.e. [[M]] vs. [[M]M]g) in
Fuzhou. The square brackets without a subscribed "o" symbol in the output candidates
indicate head moras. Shading indicates that constraints are not crucial in determining an
optimal output.

The tableau in (27) contains three different tonal specifications in the tight syllables.
The input in (27i) is a high level tone (H). Each of the three output candidates violates a
constraint. (27i-a) violates HoBiN, (27i-b) violates LexTn, and (27i-c) violates the
ParseTN. Since ParseTn and LexTn rank above HpoBin and UniFormiTy, (27i-8) is the
optimal output for a H-toned syllable.

The cases in (27ii) and (27iii) are similar in that the input forms are al falling tones.
The difference between them is that the former is a high falling tone HM while the latter
is a low falling contour ML. There are four output candidates in each of the two cases.
Compare the (a)'s and the (b)'s in (27ii) and (27iii): the former violate UniFormiTy ONnce
(i.e. the moras in (27ii-a) and (27iii-a) bear two tones), while the latter violate the same

constraint twice (i.e. the head moras in both (27ii-b) and (27iii-b) bear two tones on the
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one hand and the second tone in each case links to two moras). In Optimality Theory, if
competing candidates violate the same constraint, the one incurring fewer violations
wins. Therefore, the (a)'s in (27ii) and (27iii) are better than the (b)'s. Now let's compare
the (¢)'s and the (d)'s in (27ii) and (27iii). The (c)'s in these cases violate HoBin since the
head mora in each case bears only one tone, while the (d)'s al violate ParseTn because
one tone in each of these cases fails to be parsed onto the prosodic anchor. Since ParseTn
and LexTn dominate HoBin, which in turn dominates UniFormiTy, the ranking ParseTN,
LexTn >> HpoBin >> UniFormiTy determines (a)'s over (b)'s, (¢)'s and (d)'s for (27ii1) and

(27iii).

(27) Euzhou tone distributions in the "tight" syllables

Input Outputs ParseTN LexTn HpBin UNIFORMITY
a H
; |
M) W "
b. H L
144/ H i x| .
C. H
il " ”
a H M
@ L~ *
(1]
i b. H M
(if) p -
(W] '
/53/ HM C. H M
| .
(W] u '
d H M
| *| *
(1 :
a M L
& L~ *
(1]
i b. ML
(iii) v -
(K] '
131/ ML C. ""' ‘L
[u] .
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| *| *

Notice that this ranking ensures that all optimal outputsin (27) have a single mora, hence,

the light syllable. Now let's turn to the tones in the loose syllables in (28).

(28) Fuzhou tone distributions in the "loose" syllables

Input Outputs ParseTN LexTnN HpBin UNIFORMITY
a M LM
= | %
"
b_ M LM
N % *
W u
C. M LM
- ||
0 [y p "
d_ M LM
1213/ a0 x * x
MLM e MLM
[w * * * |*
W u '
f MLML
' 1 % I
W] u '
M LM
N " .
" '
a M HM
= | %
W u
b. M HM
| * %
M p
C. M HM
” ||
(i1) My -
d. MHM
12421 i . " x
MHM e MHM
O\ * * k| *
M i
f MHMH
[% L * | * * *
H u '
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AN * *
u :

The two cases in (28) are of the same type: they both involve three tones in their
lexical specifications. The difference between them is the tona shape. In particular, the
tonal contour in (28i) is a concave tone (MLM) while the one in (28ii) is a convex one
(MHM). Again, both (a) candidates in these cases violate UnirormiTy, both (b), (c), (d) and
(e) violate HoBin, both (f) violate LexTn, and al (g) violate ParseTn. Since UnirormiTy
ranks below HoBin which in turn is below LexTn and ParseTn, the (a) are the best outputs
for each case.

Notice that the ranking that chooses (a) over therest in (28) isidentical to the ranking
in (27). However, the syllable structures in (27) and (28) are different. The former is
monomoraic since the tones are lexically specified as simple contours, while the latter is
bimoraic since their tones are complex contour tones®. The constraint Head Binarity and
its interaction with the faithfulness constraints (i.e., ParseTn, LExTN and Unirormity) plays
a crucial role in deriving the distinctive moraic structures, giving rise to contrastive
syllable weight. Fuzhou tonal distribution, governed by the constraint interaction (i.e. the
ranking ParseTn, LEXTN >> HoBin >> UnirormiTy), determines the syllable weight in this

language.

9 A question raised by Doug Pulleyblank (p.c.) is how to ensure the tonal composition of attested Fuzhou
melodies, or in general, how to constrain the basic composition of various attested tonal sequences in
different languages. A tentative answer is to impose constraints on tonal combinations, such as *[+upper]/[-
raised], which would rule out a HL sequence or a LH sequence, resulting in aHM or a MH sequence with L
being underparsed. Even though the details need to be worked out, the general approach seems promising

(see the Fuging case in this chapter).
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3.3.2  Head prominence: Fuging tona distributions and prosodic structures

Another case of correlation between tonal contour and syllable weight is Fuging. The
tona system in Fuging differs from that in Fuzhou in that the tones in the loose syllable
are not complex contour tones. Instead, the tonal distinction between the tight and the
loose syllables involves a quality difference, namely, the L tone. Fuqing tond

distributions with respect to the syllable weight are exemplified in (29) below.

(29) Fuging Tones
|. Tonesin light syllables Il. Tonesin heavy syllables
(ohY:27 NoAEY: NoEe ElEQ NoE¥ OBE¥ OBE&

YinPing | YangPing | YangRu Shang Yang Qu Yin Qu Yin Ru

53 HM 44 H 5/H 33 M 41 HL 21 ML 22/ ML
OINHM OINH OINH OINM oeNHL oeNML oeNML
PA 'hart’ En 'spirit’ Eu'solid” | Es'ante’ | Eo'kidney' | pA'letter' | EO'room'’

(29) shows that tones in the tight syllables are either level (H or M) or high faling (HM),
whereas the ones in the heavy syllables are either low falling (ML) or high faling (HL).
Crucially, the tones in the light syllables do not have L, whereas the ones in the heavy
gyllables all contain a L. The questions, then, are why L tones occur only in the heavy
syllables and why there is no L level tone? What is the difference between L tone and
non-L tones? To answer these questions, | argue that the difference between L tones and
non-L tonesliesin theintrinsic sonority of pitch.

As with segments, tones have their intrinsic sonority. High tone has higher pitch (i.e.
higher fundamental frequency) than low tones. Parallel to the segmental sonority

hierarchy, this intrinsic difference of pitch can be stated as a tonal sonority hierarchy in
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(30), assuming that tones are represented by the features [+Uprer] and [-Raisep], as well

astheir combinations.
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(30) Tonal Sonority Hierarchy

|+ UrpER| > |-RaiseD|

If tones differ in their intrinsic sonority, this property of tones must manifest itself in
tonal phonology. One possibility for tones to behave differently with respect to their
sonority difference is that the higher a tone is on the sonority hierarchy, the more
prominent it is. This assumption can be stated in terms of the tonal harmonic alignment in

(31), in light of the segmental harmonic hierarchy proposed by P & S (1993).

(31) Tonal Harmonic Hierarchy
NucH/[+Upeer] > NucH/[-Raisep]

What (31) saysisthat linking aH tone to a nuclear morais more harmonic than linking a
L tone to a nuclear mora. This harmonic alignment effect of tones can be encoded into a

constraint ranking (32) similar to that on segmental alignment in P & S (1993).

(32) Tona Alignment Hierarchy
*NucH/[-Rsp] >> *NucH/[+Upr]

The ranking schema in (32) means that linking a L tone to a nuclear mora within a
gyllable is less optimal than linking a H tone to a nuclear mora. To see how these tonal
sonority alignment constraints interact with the faithfulness constraints ParseTn, LExTN
and UniFormiTy, giving the syllable weight distinction in Fuging, look at the tableaux (33)
and (34) below. The features [+Urr] and [-Rsp] represent H tone and L tone respectively.
The input in (33i) isafalling contour (HM). The output set contains four candidates.
The violations of ParseTn (33i-c), *NucH/[-Rsp] and LexTn (33i-d) are fatal, since these

are the most highly ranked constraints in this set. Compare the first two candidates (33i-a)
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and (33i-b): the former violates UniFormiTy While the latter violates HoBin. Since HoBin
ranks above the UniFormiTy, (33i-a) wins. The particular ranking that chooses (33i-a) over

(33i-b) isHpbBIN >> UNIFORMITY.

(33) Fuging tone distributions in light syllables

Input Outputs *NucH/[-Rsp] | ParseTn LexTnN HoBin UniFormITY
a H M
= 7 x
(1]
() b. "4 "V'
[u] u ’
153/ C. "* M
HM [u] o
d. HLM
- x| x| *
W ¢ i i
a H
& | *
(1]
I b. H M
(if) L N .
(1] '
144/H | c. "
M o ’
d. H L
[ o - ”
a M
& | *
[H]
ii b. M H
(iii) L N .
(1] '
133/ M | c. M
[u] o ’
d. ML
e x| x| *
(1] ' '

The cases in both (33ii) and (33iii) differ from that in (33i) in that the lexically

specified tones are level tones but not a HM falling contour. The difference between
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(33li) and (33iii) isthat (33ii) containsaH level, while (33iii) containsaM level. The (a)
in (33ii) and (33iii) is more optimal than the (b), (c) and (d), since it satisfies the highly
ranked constraints *NucH/[-Rsp], ParseTn and LexTn, even though it violates HoBin, the
lowly ranked constraint. The crucial ranking established in (33) is *NucH/[-Rsp],
ParseTN, LExTN >> HpBiN >> UNIFORMITY.

(34) differs from (33) in that al inputs in (34) contain a L tone and the constraint
*NucH/[-Rsp] plays an important role in choosing an optimal candidate. Parsing a L tone
to the nuclear morain the (d) of (34i) and (34ii) resultsin violation of *NucH/[-Rsp]. The
(b) and (c) violate LexTn and ParseTn respectively. The only candidate left is the (a). It

satisfies all *NucH/[-Rsp], LexTn and ParseTn, even though it violates HoBin.

(34) Fuqing tone distributions in the "loose" syllables

Input Outputs *NucH/[-Rsp] | ParseTn | LexTn | HoBin | UNiForRmITY
a 1 L
- | x
W _u
i b HML
() V ‘ *I .
M u :
[AYHL | c "t
‘ *| *
B '
d.
[L]/ *! *
a M L
- | x
W _u
i b MHL
() V ‘ *I "
M u :
1y jec Mt
ML n i -
d- M L
L *| *
(1] :
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(34) shows that ranking *NucH/[-Rsp], ParseTn and LexTn above HoBin is crucial in
deriving the bimoraic structures for the loose syllables in Fuging. The entire ranking for
Fuging is *NucH/[-Rsp], ParseTn, LExTn >> HpoBin >> UnirormiTy. This constraint

interaction gives rise to the tight/loose distinction of the syllable weight in Fuging (35):

(35) Fuging tones and syllable weight

a Tonesin the "tight" syllables b. Tonesin the "loose" syllables

a
Tones
inthe
"tight"
syllable
S
T1: /53/ T2: /44,15 | T3:/33/ T4: /211, 122/ T5: /41/
[A“]G (K], (K], [H ul, [n ]
H M H M ML H L

3.3.3 A summary

| have shown that moras behave differently with respect to how many tones they can bear
and what kind of tones they can bear. These differences can be captured by the nuclear
moraic model proposed by Shaw (1992, 1993). First, nuclear (head) moras can bear two
tones while non-nuclear moras only bear one tone, as shown in the Fuzhou case. Second,
nuclear (head) moras are restricted not to bear L tone, while non-nuclear moras do not
have this restriction, as shown in the Fuging case. By defining the nuclear mora as a
syllable head, | propose a set of constraints (i.e. HoBin and *NucH/[-Rsp]) that regulates
the linking between tones and prosodic anchors. | show that the interaction of these
constraints with the faithfulness constraints (i.e. ParseTn, LexTn and UNIFORMITY)

successfully derives the correlation between tonal contours and syllable weight in Fuzhou
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and Fuqging. | also demonstrate that the reverse ranking of these constraints accounts for

the different patterns of the tone-syllable structure correlation that are observed in Fuzhou

and Fuging. The rankings are given in (36) below:

(36) Typological variations on tonal distributions in Fuzhou and Fuging

Types Ranking Languages
a ParseTN, LExTN >> HpBin >> UniFormiTy, * NucH/[-Rsp] Fuzhou
b. *NucH/[-Rsp], ParseTN, LExTN >> HpBin >> UNIFORMITY Fuqing

3.4 Hyman'stypology of tonal distributions

A number of theoretical attempts to impose restrictions on tona distributions are

proposed in the phonological literature (Goldsmith 1976, Hyman 1988, Bickmore 1993,

among others). Among these studies, Hyman's (1988) draws attention to typological

variations of tonal distributions with respect to syllable structure. He observes that tonal

languages may differ in two aspects. Thefirst is the prosodic constituents serving as tone-

bearing units. Some languages choose syllable head (which is defined as the nuclear

mora) as TBU, while others may choose mora as TBU. The second aspect of cross-

linguistic variation lies in whether a language imposes a one-to-one constraint on linking

between tones and TBUs. Thus, these two parameters define four different tone systems

in (37):

(37) Hyman's typol ogy (1988:49-50)

a
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o o o o o o * g * g
| | VA NEVZAN | | VA NEVZAN
H L H L L H H L H L L H
(o d.

M H M M M H * M * M
| | VA NVZN | NN
H L H L L H H L H L L H

Languages like (37a) and (37b) choose the head mora as TBU. The difference between
these two types of languages is that (37a) allows a tone-bearing unit to bear two tones but
(37b) does not. Languages like (37¢) and (37d) allow all moras (either head or nonhead)
to serve as TBU. However, (37c) permits contour tones while (37d) does not.
Furthermore, a clear generalization that can be abstracted from (37) is that whereas some
languages may prohibit contour tones, no language disallows level tones. If we replace
Hyman's parameters (i.e. TBU = either o or i and whether contour tones are allowed or
disallowed) with the two constraints ParseToneNucH (which requires tones to be parsed
onto a head morain a syllable) and UnirormiTy (Which disallows multiple linking between
tones and TBUS) respectively, Hyman's typological variations can be redefined in terms

of whether the two constraints are enforced or optional, shown asin (38):

(38) Recast of Hyman's typology

Parse TNNucH

Enforced Optiona

M= W] B

Enforced | N\ VAN

UNIFORMITY T H L T HL
W [ H M

Optional VAN VAN

T H L T L
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Notice that in the four types of tonal systems defined above, none rejects level tones. This
unmarked tona pattern is nicely captured. The cross-linguistic variation discussed in
Hyman (1988) lie in whether a grammar of a particular language imposes either one or
two of these constraints. In the framework of Optimality Theory, both the universal
unmarkedness and the cross-linguistic variation can be achieved by constraint ranking,

shown asin (39) below:

(39) Constraint ranking in deriving Hyman's typology

ParseTnNucH
Parse TNNucH >>ParseTn | ParseTn >>Parse TnNucH
TypeA TypeB
UniFormiTy >> HpBin M * [ Ho*H
AN VAN
UniFormITY T H L T HL
TypeC TypeD
HoBin >> UnirormiTy M M u M
VAN VAN
T H L T L

(39) shows that ranking the faithfulness constraint Unirormity above the structural
constraint HoBin defines the language types A and B (i.e. contour tones are prohibited),
whereas the reverse ranking gives rise to the language types C and D (i.e. contour tones
are alowed). On the other hand, if Parse TnNNucH dominates ParseTn, the language types A
and C (i.e. only nuclear moras are allowed to bear tones) are achieved, whereas the

reverse ranking of these two constraints derives the language types B and D (i.e. all moras
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are alowed to bear tones). Thus, the universal unmarkedness and language typology are

achieved by different rankings of the same set of the constraints, a desirable result.
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3.5 Conclusion

The prosodic anchor hypothesis proposed in this chapter to account for the correlation
between tonal contours and syllable weight and the direct relation between syllable
structure and vowels contains two conditions. The first condition requires tone and vowel
to link to the same mora. It is this particular representation that captures the important

role the mora plays in the kind of tone-vowel interaction found in Fuzhou and Fuging.

The second condition, namely, constraint satisfaction, requires that linking of the
prosodic anchor (i.e. the mora) to either tone or vowel must be well-formed. That is,
constraints are imposed on the relation between the mora to both tones and vowels rather
than directly imposed on the relation between tonal features and segmental features.

The examination of the mora with respect to its function as both a weight unit and a
tone-bearing unit reveals that moras are distinguished in terms of their tone-bearing
behavior. Some moras are allowed to bear certain kinds of tones and some are not.
Furthermore, some moras are allowed to bear more than one tone and some are not. This
asymmetric behavior of moras can be best characterized as the distinction of head mora
(which is defined as nuclear mora) vs. nonhead mora (which is defined as non-nuclear
mora). | further propose a set of constraints governing the linking between the mora and
tones and demonstrate how their interaction with the faithfulness constraints is sufficient

to derive distinctive syllable weight in both Fuzhou and Fuging. Moreover, | show how

the different ranking of the same set of constraints can successfully capture the unmarked
tona type (i.e. the level tones) and the cross-linguistic variation observed by Hyman
(1988).

The correlation between tonal contours and syllable weight accounted for in this
chapter is compatible with Duanmu's (1990, 1993) finding that rime length affects stress
and tonal patterns within a polysyllabic domain. Based on his comparative study of

Mandarin and Shanghai tone sandhi, Duanmu draws attention to the relation between
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rime length and tonal change, and observes that Mandarin differs from Shanghai in two
respects. First, the rime length in Mandarin is more complex than in Shanghai. That is,
Mandarin has more diphthongs and coda consonants. Second, in Shanghai, non-initial
gyllables within certain domains lose their lexical tones, whereas in Mandarin non-final
syllables keep their lexical tones. These findings lead Duanmu to conclude that the tonal
difference between the two types of languages lies in their different rime structures. In
particular, al M-languages (i.e., Mandarin related languages) have complex rimes which
carry inherent stress, therefore retain their lexical tones. On the other hand, al S
languages (i.e., Shanghai-related languages) have simple rimes which do not carry
inherent stress, and therefore, do not retain their lexical tones. Whatever the precise status
of Duanmu's claim that Chinese languages fal into two classes, M-languages and S
languages, this thesis supports the claim that moraic distinctions are important. It shows
that different moraic structures affecting both tonal and segmenta patterning play a

crucial role language-internally in Northern Min languages.
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CHAPTER 4

Linking between Prosodic Structure and Vowel Features

4.0 Introduction

Two direct relations emerged from the investigation of Fuzhou and Fuqging in chapter 2.
One is the correlation between tonal contour and syllable weight, and the other is the
direct influence of syllable positions (i.e. nucleus vs. non-nucleus) on vowel features.
These relations are captured in the prosodic anchor hypothesis proposed in chapter 3,

repeated here for convenience in (1):

(1) Prosodic anchor hypothesis of tone-vowel interaction

a.  Representational Requirement
Both tone and vowel must directly link to the lowest prosodic anchor on the

prosodic hierarchy, that is, the mora.

b. Constraint Satisfaction
Optimal linking between the prosodic anchor and tone or vowel is determined by

aset of universal output constraints.

The condition (1a) requires tone and vowel to link to the same morain order for them to
interact. The condition (1b) requires the linking between the mora and tone or vowel to be
governed by a set of well-formedness constraints. In chapter 3, | motivated the constraints

governing tonal distributions and demonstrated how their interaction gives rise to
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distinctive prosodic structures for both Fuzhou and Fuqing. The first direct relation,

namely, the correlation between tonal contours and syllable weight, has thus been
accounted for. The task of this chapter is to deal with the second direct relation, namely,
the direct influence of syllable positions on vowel distributions. | will first review current
gyllable theory within the optimality framework. | then propose a set of constraints on
linking between the prosodic structures and vowel features in Fuzhou and Fuging,
showing that their interaction with the basic syllable structural constraints proposed by M
& P (19933, b, 1994) and P & S (1993), as well as segmental sonority constraints (P & S
1991, 1993), can successfully derive attested vowel distributional pairs.

4.1 Syllabletheory in OT framework

A syllable (0) is defined as a prosodic constituent, the second lowest on the prosodic
hierarchy proposed by Zec (1988), and has its own internal structure. Different theories
assume different subsyllabic constituents for the syllable. The syllable theory proposed by
M & P (1993a b) and P & S (1991, 1993:6 & 8) assumes that a syllable must have a
peak, presumably, Nucleus!. It may aso have margins. Onset as leftmost and Coda as
rightmost. The syllable theory of P & S assumes that the relation between inputs and
outputs follows from general Optimality Theory. That is, the function Gen freely builds
up any number of output syllabic structures for each given input. These output candidates
must be evaluated by the function Eval with respect to a set of ranked constraints. The
optimal output is the one that best satisfies highly ranked constraints.

There are two types of constraints proposed in the syllable theory of P & S. One type

is the structural constraints, such as Nuc (syllables must have a nucleus), Ons (syllables

1 The term "Nucleus' is used frequently to formulate the constraints even though it is not explicitly

proposed to be aformal subsyllabic constraintin M & P (1993a, b) and P& S (1991, 3).
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must have an onset), -Cop (syllables must not have a coda), etc.. The other type is the
constraints, such as *M/a (a cannot be a margin of a syllable) and *P/a (a cannot be a
gyllable peak). The former governs the basic syllable structures and the latter restricts
association of segments to syllable positions based on universal segmental sonority. The
top-down (i.e. looking for segmental material to fill certain syllable positions) and
bottom-up (i.e. looking for a syllable position for a segment to be parsed onto)
gyllabification often brings constraints into conflict. The resolution lies in constraint

ranking.

411 Basic syllable structures

A number of empirical generalizations are captured by the syllable theory. The first
generalization regards the universal unmarked syllable structure. It has been observed that
CV gyllables are invariably allowed in al languages. The structural constraints listed
below in (2) ensure this unmarked syllable type:

(2) Basic syllable structure constraints (P & S 1993)

a. Nuc: syllables must have nuclei.
Ons: syllables must have onsets.
c. -Cop: syllables must not have codas.

d. *CowmprLEx: N0 more than one C or V may associate to any syllable position node.

The terms "nuclel”, "onset" and "coda’ in the constraints above are used as cover terms
for different syllable positions in P & S's theory, but do not refer to any formal
subsyllabic constituents. According to the constraints above, a string of CVCV should
always be syllabified as .CV.CV. (the dots indicate a syllable break). Any syllabification
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other than .CV.CV. would violate one or more of the structural constraints. For instance,
to parse a string CVCV into three syllables like .C.VC.V. would violate Nuc (in the first
syllable), Ons (in the second and third syllables), and -Cop (in the second syllable). The
unmarked syllable structure thus is defined by satisfying all the structural constraints
listed in (2).

The second generalization captured by the syllable theory in the OT framework is
referred to as "Jakobson's typology" of syllable structures. It has been observed that the
three elements of a syllable, namely, the onset, nucleus and coda, do not have equal status
in terms of obligation. The nucleus is the only required element in all types of syllables,
whereas the onset and coda may be optiona in some languages. Furthermore, although
not all languages require the onset in every syllable, no language requires the coda in
every syllable. Syllable structure, therefore, varies from language to language depending
on whether the onset is required or the coda is forbidden. A chart (3) showing

"Jakobsonian typology"” (1962) is presented below.

(3) Jakobsonian typology of syllable structures (from P & S 1993:85)

Onsets

Required | Optional

Forbidden eV >V
Codas

Optional Jev(©E) S(©EV(©)

This cross-linguistic variation can be captured quite nicely in the syllable theory in the

OT framework by the possible rankings of the structural constraints with respect to
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faithfulness. In particular, if Ons dominates Parse, the onset is required; otherwise, it is
optional. Similarly, if -Cop ranks above Parsg, the coda is forbidden; otherwise, it is
optional. The typological variation derived by the interaction of the structural constraints
with faithfulness is given in the following chart. The capital letter F denotes the
faithfulness set, while the capital letter F with a subscribed "i" stands for amember in this

set, namely, either Parse or FiLL.

(4) Jakobson's typology derived by constraint ranking (P & S 1993:86)

Onsets

Ons >>F, | F>>0Ons

-Cop >> F, pASY >©v
Codas

F >>-Cop V() S OV(©

Chart (4) shows that four types of syllable structure can be derived by the four pairs of
constraint-ranking. The ranking of both Ons and -Cop above faithfulness (i.e. Ons, -Cob
>> F) gives only the most unmarked syllable structure (i.e. V), which has onset but no
coda. Conversely, the ranking of faithfulness constraints above both Onsand -Cop (i.e. F
>> Ons, -Cop) alows the most marked syllable structure (i.e. Z©V©), optionally allowing
both onset and coda. In between there are two types of syllable structures, namely, Z©V
and 2cv©, which result from the ranking of Ons and -Cop between the two faithfulness
constraints. Notice that the difference between F and F; is not trivial. F denoting the
entire set of faithfulness constraints must be respected, whereas F; standing for a member
of the faithfulness set needs not be. In terms of ranking, F; can be ranked below other

constraints, while F cannot. Ranking F; at the bottom amounts to saying that there are
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cases where lexical properties are not respected at all. However, such cases have not been
found in any language so far. Moreover, what this chart demonstrates is that ranking of

constraints plays a crucia role in determining different types of syllable structure.

412  Segmental sonority constraints

Another generalization encoded in the syllable theory within OT is universal segmental
sonority. It has been observed that the suitability of each segment to syllable positions is
largely determined by the intrinsic prominence of segments, which is represented by the

sonority hierarchy in (5):

(5) Segmental sonority hierarchy? (Zec 1988)

greater sonority

(5) indicates that low vowels are more sonorous than high vowels, which in turn are more
sonorous than voiced stops, and so on. Universally, the more sonorous a segment, the
better it serves as a syllable peak. Conversely, the less sonorous a segment, the better it

serves as a syllable margind. These generalizations can be captured by the two sets of

2 Segmental sonority could also be based on features like the tonal sonority hierarchy proposed in chapter
three (see section 3 in chapter 3 for detailed arguments).

3 The term "margin” in P & S's (1993) theory refers to both onset and coda which are not distinguished.
This problem is noted but not addressed seriously in P & S (1993:162). Also, it is observed that more

sonorous codas are better than less sonorous ones (Prince 1983, Zec in prep., Clements 1990). Thisis aso
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association constraints: the peak hierarchy and the margin hierarchy4, as shown in (6) and

(7) respectively:

(6) Peak Hierarchy (P & S1993:129)
*Plit>>*P/d ... *Pli >>*Pla

(7) Margin Hierarchy (P & S1993:129)
*M/a>>*M/i ... *M/d >>*M/t

(6) and (7) require that more sonorous segments make more harmonic peaks and less
harmonic margins. Within the OT framework, it is possible for other constraints to be
interspersed into the two hierarchies, giving rise to various syllable structures. For
example, problematic inputs like /CCVV/ bring the segmental association constraints and
the structural constraints into conflict. Aninput C ideally parsed as a margin may actually
be parsed as a peak, or vice versa, in response to top-down constraints on syllable shape.
These two conflicting sources of constraints must be harmonized in syllabification by
constraint-ranking. This will be demonstrated in the following two Northern Min

languages, namely Fuzhou and Fuging.

The syllable structure assumed in this chapter is as follows. A syllable node (o) may
contain one or two moras (). A syllable head is a nuclear mora which is indicated by a

Nuc node. Segments directly linking to the syllable node are referred to by the term Onset

true for Fuzhou. Since this study focuses on tone-vowel interaction, | leave the question of how onset and
coda should be distinguished open for future research.

4 The peak-margin dichotomy is argued to be insufficient to account for pre-nucleus glides in Fuzhou
"cutting foot words" (i.e. disyllabic words formed by the principle of Fangie, see the section 5.4 to follow)

(Jiang-King 19943, b, 19953, b).
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(leftmost of a Nuc). The term Coda refers to a segment rightmost of a Nuc, which may
link to the syllable node directly or indirectly (i.e. via a mora). (8) illustrates the syllable

structure | assume.

(8) Syllable structure assumed in general

o

N
|
L‘l (1‘1)

(© V (VIO

o |

nucleus

The general syllable structure assumed in (8) may vary in a particular language along the

lines of whether a codais moraic, or whether alanguage has contrastive syllable weight.
4.2 Fuzhou syllabification

Fuzhou distinguishes between two types of syllables: the light syllable (i.e. monomoraic)
and the heavy one (i.e. bimoraic). The different number of moras in different types of
gyllables is determined by tonal properties. That is, alevel tone or a simple contour tone
(i.e. H, HM or ML) gives a single morato the tight syllables, whereas a complex contour
tone (i.e. MLM or MHM) gives two moras to the loose syllables (see detailed arguments
in chapter 3). What is relevant to the present context is that these distinctive syllable
structures have a direct influence on vowel features. In other words, the vowel
distributions and alternations observed in chapter 2 are highly restricted by the established

syllable structures. This direct relationship between the syllable structures and vowel
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features is captured by the proposed theory since it allows the distinctive syllable
structures to play an important role in linking segments to different syllable positions.
Before | discuss Fuzhou syllabification, | will first lay out the basic syllable

structures in Fuzhou and the relevant constraints assumed.

4.2.1  Fuzhou syllable structure

Most of Fuzhou syllable structure falls comfortably within the purview of the basic theory
of syllable structures (M & P 1993a, P & S 1993). Fuzhou admits a wide range of

segmental sequences within a syllable: Vv, CV, VV, CVV, VC, CVC, VVV, CVVV,
VVC, CVVC (Liang 1982). Onsets and codas are optional, underparsing of segmental
root nodes is disallowed. Nuclei are the only elements required. Fuzhou thus exemplifies
the typological family Z©V©, in the terminology of the basic CV syllable structure theory
(P & S 1993, chapter 6). This means that the faithfulness constraints dominate both Ons
and -Cop, allowing the V syllable when there is no segmental material for an onset and a
coda. Various syllables without a consonant are exemplified in (9). Data are from Liang

(1982).

9 monosyl Gloss monosyl. Gloss
a f ‘cloth’ e. uaf ‘aslant’
uH 'black’ f.  uof 'put together'
c. o 'stick'’ g. yovt ‘shrivel up'
d avw '‘Asian’ h. auf 'sunken’

The syllables in (9a-d) contain a single vowel, hence, the nucleus only. There is no

margin at al. The onesin (9e-h) show that a syllable in Fuzhou may have more than one
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vowel without any consonant. This seems to suggest that Ons and -Cop do not play any
role in Fuzhou syllabification. However, the following data in (10) show that Ons is

respected where possible in disyllabic words.

(10) monosyl. Gloss + monosyl Gloss - disyl. Gloss
words
a ToMONM ‘'smilar YONVHM  'shape' ToUONN Y 'presentable
HM ON
b. &uoNM.  ‘powder MPNAE red EUONNTY  ‘pink’
N

The examples in (10) show that when a coda consonant is followed by an onsetless
syllable, gemination (which is indicated by an underscore in the above examples) occurs.
The occurrence of consonant gemination can be attributed to the effect of the constraint
Ons. Since Ons is active, it puts pressure on the syllabification so that the second
onsetless syllable gets an onset from its preceding coda. The contrast between (9) and
(20) liesin the interaction between the structural constraint Ons (M & P 1993a, b, P& S
1993) and the faithfulness constraint Lex-a (Pulleyblank 1994, P & T 1995, Pulleyblank
et a. 1995): the former requires a syllable to have an onset, while the latter prohibits
insertion of any F-element which is not present in the input. By ranking Lex-a above Ons,
the lack of onset in (9) is accounted for since there is no consonant present in the input.
On the other hand, the inputs in (10) contain a consonant in an appropriate position for
gemination (i.e., from the previous morpheme). The occurrence of consonant gemination
is expected since the output with the onset satisfies both Lex-a and Ons, while the one
without an onset would violate Ons. This shows that the structural constraint Ons does

play arole even though it ranks below the faithfulness Lex-a.
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Fuzhou has two types of syllables: the light (i.e. monomoraic) syllables and the heavy

(i.e. bimoraic) ones, givenin (11a) and (11b) respectively:
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(11) Fuzhou syllable structures

a. Thelight syllablein tight finals b. Theheavy syllableinloose finals

o

<—FT—z

©

o

<—FT—z
<—E

(viC) © (VIC)

The contrastive syllable structures above are motivated by the constraints on tonal

distributions. In particular, the monomoraic structure in (11a) results from the simple

tonal contours (i.e. H, HM, M) while the bimoraic one in (11b) from the complex tonal

contours (i.e. MHM and MLM) (see chapter 3 for detailed discussions). Before | proceed

to demonstrate Fuzhou syllabification, a number of assumptions must be made explicit.

Firgt, following A & P (1994), | assume the theory of Combinatorial Specification in

that featura elements combine to represent segments. The seven vowels in Fuzhou

1, P, v, E(¢/E), M, O (0/0), A (a/A), thus can be represented asin (12):

(12) Fuzhou vowel representation

a F-dements: +Lo, +Hi, +Rp, +FronT

b E, A Lo E L L n ., * * (T * * %
+LO +L0 +LO +LO +L0 +LO +LO +LO
+HI +HIL +HI +HI HHE HHE HHI +HI
+RD +RD +RD +RD +RD  +RD +RD +RD
+FRT +FRT +FRT +FRT  +FRT +FRT +FRT +FRT

c. Conditions; Hi/Lo: if +Hi, then not +Lo.

Lo/Ro: if +Lo, then not +Rob.

Lo/Frt: if +Lo, then not +Frr.
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| propose four active vowel features in (12a), whose combinations are represented in
(12b). Columns headed by an * indicate the absence of featural combinations ruled out by
the three grounding conditions in (12c) which are undominated in Fuzhou.

Second, | assume the faithfulness families® of constraints (M & P 1993a, b, P& S
1993, Pulleyblank 1994, P & T 1995, Pulleyblank et al. 1995, among others) in (13):

(13) Faithfulness constraints

a.  Parse-a: an F-element (feature or node) a must be parsed onto an appropriate
prosodic constituent.

b. FiL: A prosodic constituent must be filled by an F-element.

c. Lex-a:an F-element (feature or node) a that is present in an output form isalso

present intheinput: [... a ...Joutput — [--- @ -Jinput

Third, | assume the basic structural constraintsin (14) (M & P 1993a, P & S 1993),
in which the constraint * CompLex proposed by M & P (1993a) is decomposed into three

constraints: * CompLex-Cob, * CompLEX-Ons and * CompLex-Nuc:

5> The faithfulness set of constraints are later incorporated into the correspondence theory developed by
McCarthy (1995) and M & P (1995). The terminology has been changed such that PARSE and FiLL
correspond in large measure to MAX and DEP, respectively. For the purposes of this thesis, either approach

to faithfulness would be sufficient for the present context.
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(14) The basic structural constraints

a. Nuc: syllables must have nuclei.
Ons: syllables must have onsets.
c. -Cop: syllables must not have codas.
d. *ComprLEx-Cop: No more than one post-nucleus segment may link to o directly.
e. *ComprLEx-Ons: No more than one pre-nucleus segment may link to o directly.

f.  *CompLex-Nuc: No more than one segment may link to nuclear mora directly.

Fourth, | reformulate the harmonic nucleus constraint *P/a (P & S 1993) as *Nuc/a,
since Nucleus is proposed to be a syllable head, hence, a formal constituent within a
syllable (Shaw 1992, 1993). *Nuc/a is a set of constraints restricting certain segments to

anuclear position. It contains a number of members with the ranking given in (15).

(15) The set of harmonic nucleus constraints (HARMNuC)

*Nuc/C >> *Nuc/[+HI] >> *Nuc/[+Lo]

With the assumptions above made clear, | now demonstrate how the interaction of

these constraints can automatically derive the attested vowel distribution pairs in Fuzhou.

4.2.2  The contrast between monophthongs and diphthongs

As observed in chapter 2, the vowel distributions in Fuzhou exhibit a correspondence
between monophthongs in the tight syllables and diphthongs in the loose ones. The
distinctive syllable types are argued to reflect a difference in syllable weight (i.e.
monomoraic vs. bimoraic), resulting from their tona properties (i.e. H, HM, ML vs.

MLM, MHM) (see chapter 3 in detail). Given these contrastive syllable structures, linking
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an underlying high vowel to different syllable structures would give a single high vowel
in the tight syllables on the one hand and a possible long high vowel in the loose syllables
on the other hand. However, the expected vowel length distinction does not show up.
There is no surface long high vowel in Fuzhou phonology. Instead, the segmental contrast
shows up as a difference between a monophthongal high vowel and a diphthong

containing that high vowel. The corresponding vowel pairs areillustrated in (16) below.

(16) | "tight" Gloss Il "loose” Gloss Distribution
a tsH f. word' g. tseiMM ‘will' N = i~ei
b. TUNH 'guest’ h.  TeINMM - ‘combine
c. kuMt ‘ancient’ i. kouMM ‘old; reason' /vl - u~ou
d. TouNML  ‘permit' j. ToouNML  ‘handsome'

M

e syt ‘beard’ k. slyMM '(cotton)wadding’  /Y/ - y~Ty
f.  tyNHL 'repeat’ l.  tNyNMHEM  'mjddle

Moreover, the examples in (16) show that the component vowels of a diphthong share all
vocalic features except [+Hi]. The lack of the length contrast for high vowels can be
captured by ranking ParseH! above * Nuc/Hi6. As aresult, a high vowel links to a nuclear
mora only when there is no other vowel present. On the other hand, if there is another
non-high vowel occurring with a high vowel, the high vowel can not link to a nuclear
mora. It can only be parsed onto a non-nuclear mora, giving rise to a diphthong in the
loose syllables. To ensure (i) that the outputs in the loose syllables consist of a non-high
vowel followed by a high vowel and (ii) that the two component vowels within a

diphthong share al vocalic features but [+Hi], as exemplified in (16g-1), the faithfulness

61 owethisinsight to Doug Pulleyblank (p.c.).
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constraint FiLL-p in (13b) and its interaction with *Nuc/Hi play an important role in
deriving the alternating pairs. Mapping a high vowel /i/ to the monomoraic structure is
relatively straightforward, and is demonstrated in the tableau (17) below. Following
standard notational conventions, an exclamation mark ("!") signals a fatal violation; an
asterisk ("*") represents a single violation; and shading indicates that constraints are not
crucial in determining an optimal output. Technically, the mora need not be in the input,
but it is required by tona distributions (see discussions in chapter 3). This will be

generally true and will not be repeated for every tableau.

(17) Output candidates [TtINH] 'guest’

Input Cand, Cand, Cand, Cand, Cand,
N o o] o o] ]
‘ N N N N N
H \ \ \ \ \
o N t‘l H W H H 1‘1
‘ m ‘O N T ‘o N s D\l T ‘o N T ‘o N
[+HI] % [+H1] <[+HI]> [+H\‘] [+HI‘] [+HI‘]
[TuNH] 'guest’ | [TTON] [TuN] [mt] [piN]
LEX-U *|
PARSERT * |
*Nuc/C *|
ParseH| *|
*Nuc/Hi * * t t

The last two candidates in (17) show that violation of Lex-u (which disallows adding
moras that are not present in an input) or ParseRT (Which demands a segmental root to be
parsed onto a prosodic structure) is fatal, so they are out. Compare the first three

candidates: Cand, violates *Nuc/C because the nuclear mora is filled by both the high
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vowel [1] and the velar consonant [N]. Cand, violates ParseHi, while Cand, violates
*Nuc/HI. Since ParseHI ranks above *Nuc/Hi, Cand; wins. The two faithfulness
constraints Lex-u and ParseRT are highly ranked in all cases. Any output candidates
violating them will be out, thus will not be included in the following tableaux. Notice that

the crucial ranking in this case is ParseHi >> * Nuc/H..

(18) Output candidates for [TTEINMLM] ‘combine

Input Cand, Cand, Cand, Cand, Cand,
N [} [} [} a a
‘ N N N N N
HH \ \ \ \ \
TR TR Hou TR TR
" AO N L L LN N LN LN
T o O T e T je) T O T O
[+FRT] [+HI] M A A ‘ ‘
é [+FRT]  [+HI] [+FRT]  [+HI] [+FRT]  [+HI] [+FRT]  [+HI] [+FRT]  <[+HI]>
[TTEINMLM] [TuN] [TtN] [TtioN] [TtoN|
‘combine’
ParseHI *1
*Nuc/Hi *| *|
FILL-U *1 *

The ranking ParseHi >> *Nuc/H: established in (17) rules out the last candidate in
(18), since it violates ParseHi (i.e. the feature +Hi in Cand; is left unparsed). Both Cand,
and Cand, in (18) violate *Nuc/Hi in different ways. Cand, does so by parsing a high
vowel to the nuclear mora only, while Cand, violates it by linking the high vowel to both
the nuclear and non-nuclear moras. Compare Cand, and Cand,: the former violates FiLL-pt
because the left mora is unfilled, while the latter satisfies it by linking the feature +FronT
to the nuclear mora. Thus, Cand, is the best one. Since the optimal output satisfies all

constraints, there is no crucial ranking in this case.
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The aternating pair u ~ pu, can be derived in the same way as the pair k ~ ex. The
difference is that the F-element [+Rb] isinvolved in the i, ~ piy, pair, but not in the k ~ ex
pair. The sharing of all features other than [+Hi] within a diphthong can be captured by
the interaction between *Nuc/Hi and FiLL-p: the former prevents the nuclear morain a
syllable from being filled by [+Hi], while the latter demands that all moras must be filled.
This conflict between the two constraints triggers parsing any feature other than [+Hi] to
the nuclear mora. Consequently, the roundness or frontness harmony exhibited in (16g-1)
has been ensured. The evaluation for the m, ~ pu pair is illustrated in (22) and (23)

respectively.

(19) Output candidates for [toUNML] ‘permit’

Input Cand, Cand, Cand,
o (e} (e}
N N N N
L N +
v
| | Ny
Ww o N 0 o N 0 o N w b
/\ & [+RIL]\“H|] [+RII‘J] <> [+RL>H‘]
T [touNMY permit! [tooN] [TouN]
*Nuc/C *|
PaRsEH| *1
*Nuc/Hi * *

In (22), linking the velar consonant [N] to a nuclear mora, as shown in Cand,, results
in aviolation of *Nuc/C. Given the ranking ParseHi >> *Nuc/Hi established in (17) , the
first candidate wins since it violates *Nuc/Hi, while the second candidate violates
ParseHI. Again, we see that the ranking * Nuc/C, ParseHi >> *Nuc/Hi plays a crucial role

in choosing Cand, over Cand,.

125



Chapter Four Jiang-King, 1996

Tableau (23) shows the [+Rp] spreading that is triggered by the interaction between
*Nuc/Hi and FiLL-p in deriving the correct output form [ou]. Cand; violates Parse-Hi since
the feature [+H1] is left unparsed. Cand, and Cand, are ruled out by *Nuc/Hi since the
high vowel [u] links to a nuclear morain both cases. The difference between them is that
the high vowel links to both moras in Cand, but only the nuclear mora in Cand,. Cand,
violates FiLL-p (i.e. the nuclear mora is left unfilled), while Cand, violates nothing.
Therefore, Cand, wins. Comparing Cand, with Cand,, Fi.-p crucially chooses Cand, over
Cand, since the nuclear mora in the first candidate is filled by [+Ro], whereas the nuclear

morain the second one is left empty.

(20) Output candidates for [toouNMLM] "handsome’

Input Cand, Cand, Cand, Cand, Cand,
6 (e) g (e) o
N
| F F F F F
; IR A A A A R WA
w0 o N 0 oo N 10 N 0} N 10 oN 16 oN
A o IR A A ° f
[+RD] [+HI] (ROL [ [+RD] [+H]] [+RD] [+H] [+RD] [+HI] [+RD] <[+HIJ>
[ToOUNMLM] [tscuN] [tou:N] [touN] [tooN]
'handsome'
ParseH| *1
*Nuc/Hi *| *| *|
FiLL-p *1

The corresponding pair » ~ P» exemplified in (16e, f, k, 1) is similar to the pair u, ~
pu. The difference is that the » ~ P» pair involves feature agreement in both roundness
and frontness. [y] occurs with [[], not *ey, *oy. This featural agreement for roundness
and frontness within a diphthong can be seen as an instance of the parasitic harmony

proposed by Cole and Kisseberth (1994). The essential idea of Cole and Kisseberth's
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proposal is that the harmonic domain of afeature x co-exists with the harmonic domain of
afeaturey. This captures the empirical observation that prosodic anchors within a certain
domain tend to share more features if they already share a certain feature. To derive an
output where the two component vowels within a diphthong share all vocalic features but
[+H1], | postulate a parasitic constraint in (21), along the lines of Cole and Kisseberth
(1994:10).

(21) Parasitic Constraint (Paras(Rp, FrnT))
Two anchors within a syllable agree in their values for [Rp], iff they agree for

[FronT].

The following tableaux (22) and (23) demonstrate how the parasitic constraint
proposed in (21) and its interaction with ParseHi, *Nuc/Hi and FiLLp can successfully
derivethe » ~ P pair.

Linking afront round high vowel /®/ to the monomoraic structure in (22) isrelatively
simple. The high vowel » must be parsed onto the nuclear mora as in Cand, even though
it violates * Nuc/Hi. Otherwise, it would violate a highly ranked constraint *Nuc/C, asin
Cand,, or ParseH1, as in Cand,. Notice that the parasitic constraint (21) does not play any

rolein determining an optimal output since there is only one morain this case.

(22) Output candidates for [TNHL] 'repeat’

Input Cand, Cand, Cand,
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(6 o o
N
| | N "
|
" H H u
o O\N To/’o\ N 10 ‘o N 0 ’o\N
v Q - % [+FRN[T]+RD] [+HI] [+FRNERD] LHI [+FRNERD] oHI
[+FRNT] [Tl]JNHL] lrepeat. [THN] ['[llJN]
*Nuc/C *|
PARseHI *|
*Nuc/Hi * *
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(23) Output candidates for [TMPNMHM] 'middi€e

Input Cand, Cand, Cand, Cand, Cand,
o o (e ) (0}
N T N N N N!
| | | |
MU “‘ “‘ L‘l U Wu h W p
o N |
10 o N Tim] w oo N 0 ‘o N 0 ‘oN - ‘oN
[FRNﬂ \ & [+FRNT] [+Rﬁ>HI] [+Rﬁ>ﬂ|] [+RDNHI] [ *Rﬂ <[HHI>
[+RD] [+HI] [-[rl LIJN M HM] [+FRNT] [+4FRNT] [+FNTD] [+ERNT]
‘middle [toyN] [teWN] [TWN] [TMIN]
PaRsEHI *|
*Nuc/Hi *| *|
FiLL-p *|
ParAs(RD, FRNT) *1

Tableau (23) shows that violation of ParseH! in Cand;, *Nuc/Hi in Cand, and FiLLp
in Cand, is out. Compare the first two candidates. Cand, satisfies FiLLp, but violates
Paras(Rp, FrnT), since only the feature Ro links to two moras. The feature Front only
links to one mora. The first candidate satisfies all the constraints, hence, is the optimal

one. The crucia ranking suggested in this subsection is given in (24) below:

(24) The ranking for the contrast between monophthongs and diphthongs

Lex-H, Parse, FiLL-p, *Nuc/C, ParseHi >> * Nuc/Hi, Paras(Rp, FrRNT)

129



Chapter Four Jiang-King, 1996

423 Thetense/lax distinction

As observed in chapter 2, there is a tense/lax distinction between the two types of
syllables when a nucleus contains a non-high vowel. It is argued that the tense/lax
distinction represents a primary quantity difference with derivative differences in featural
content (see chapter 2 section 5 for details). This tense/lax distinction between the two

types of syllablesisillustrated in (25) below.

(25) | "tight" Gloss Il "loose" Gloss Distributions
a tsieNHL  felt’ d. tsSENMIM  ‘fight' IE/ - e~E
b. koH 'song' e. kOMLM individua' /O/ - 0~0O
c. kvaMt  ‘few, scant' f.  kuAMLM 'hung up' IAl - a~A

The datain (25) show that mid vowels surface as [€] and [0] in tight syllables, while they
appear as [E] and [O] respectively in the corresponding loose ones. Similarly, a low
vowel also varies along the tense/lax dimension. It appears as [a] in the tight syllables
and [A] in the corresponding loose ones. If the length distinction for the e ~ /1, p ~ Il and
0 ~ A pairs is primary (which is derived by linking an underlying non-high vowel to a
monomoraic structure on the one hand, and a bimoraic structure on the other hand), and
the featural distinction (i.e. tense vs. lax) is secondary, we need a constraint assigning the
feature [lax] (or whatever other feature appropriately characterizes the distinction
between €, 0, a and E, O, A to along non-high vowel. Following Cole and Kisseberth's
(1995) proposal for Yawelmani vowel lowering (i.e. Vup - [Low]), | propose a length
dependence constraint in (26), which derives alax vowel from a non-high vowel linked to

abimoraic structure.

(26) Length Dependent Constraint (Laxing or VU — [Lax])

130



Chapter Four Jiang-King, 1996

Iff o isparsed onto two moras, then a is[Lax]. (where a # [Hi])

What the constraint (26) requires is that the presence of the feature [Lax] depends on the
configuration in which a non-high vowel links to two moras. This means that the vowel
quality difference rests on their quantity difference. The tableaux (27) and (28) below
illustrate that given these constraints, linking of an underlying non-high vowel to the

different moraic structures can automatically derive the tense/lax pairs.

(27) Output candidates for [koH] 'song'

Input Cand, Cand, Cand, Cand,
[e) (e) g o
N r‘u N N N
| |
M i H i bou
© K o K O K o K (\J/
KO [koH] "song" [kO] [Ke] [ko:]
LEX-J *1
ParseRT *|
LAXING *|

In (27), each of the last two candidates incurs a fatal violation mark since the
constraints Lex- and ParseRT are undominated. The second candidate violates the length
dependent constraint Laxine because the appearance of the feature [Lax] does not depend
on the length. The first candidate does not violate anything, hence is optimal. Notice that
the length dependent constraint Laxinc does play a role in ruling out an inappropriate

insertion of Lax in (27), even though there is only one morain the input.
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(28) Output candidates for [kOMM] ‘individual’

Input Cand, Cand, Cand, Cand, Cand,
o o o o o
N "\l N N N N
| | | |
TRt Hou HoH (TR MW Hou
L
& kK O K L/ K L (‘) K l) K (‘)
KO [KOMLM] [ko:] [kao] [KO] [kO]
'individual’
FiL-p *1 *1
LexF *1
LAXING *1

(28) differsfrom (27) in that the input contains two moras (which are determined by tonal
specifications). Linking the mid vowel to either mora aone, as in Cand, and Cand,,
would violate FiLL-p. Inserting a feature [Low] as in Cand, would violate LexF which
prohibits insertion of any feature that is not present in an input. Comparing Cand, with
Cand,, the former violates Laxine (i.e. a non-high vowel links to two moras without
becoming lax), while the latter violates nothing (i.e. a long mid vowel becomes lax).
Cand,, therefore, is optimal. The important constraint that chooses Cand, over Cand, is
Laxing. Since the optimal outputs in both (27) and (28) satisfy all the constraints, thereis

no crucial ranking in these cases.

4.2.4  The harmonic restriction on tight syllables

The harmonic restriction on the tight syllables observed in chapter 2 is that when a high
vowel and a coda consonant (either a glottal stop or a nasal velar) are both present after a

low vowel, the low vowel becomes mid, as shown in (29).
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(29) | "tight" Gloss Il "loose" Gloss Distributions
a eyt 'strange(lit.)' e. pai/Mm 'strange (collg.)' eiIC~aC
b. TeINML  ‘wait' f. TUNMHM  ‘chair'
c. ToouNH ‘'stolengoods g ToauNML  ‘to bury' ouC~auC
M
d. mouHL  ‘thin(lit.)’ h. mauMtM  ‘explode

The data in (29) raise a question as to why the low vowels in the loose syllables become
mid in the corresponding tight ones. To answer this question, | propose that the presence
of a coda consonant may force the high vowel to link to the mora, resulting in both a high
vowel and a low vowel linked to the same mora in the "tight" syllables, as in (30a),
whereas they link to two different moras in the "loose" syllables, as in (30b). The square

brackets indicate the nuclear morain a syllable.

(30) a. Short diphthongs in "tight" b. Long diphthongs in "loose"
finals finals
(1] * M M n
PN N o
e i o ' PO
[+LQO] [+HI] [+LO] [+HI]

To account for the corresponding pairs ek ~ 6xk0 and puO ~ 610, | propose that
the condition Hi/Lo (i.e. if +Hi, then not +Lo) proposed by A & P (1994) applies to the
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domain of a mora’, thus forcing either [+Lo] or [+Hi] to be unparsed in the "tight"

syllables. This condition can be formulated asin (31) below:

(31) Hi/Lo Condition extended into the domain of mora

*Hi/LoM: amora cannot be filled by both [+Hi] and [+Lo] F-elements.

The function of (31) is to prevent the features [+Hi] and [+Lo] from linking to the same
mora. If that happens, one of these two features must be underparsed. In terms of
Optimality Theory, both *Hi/LoM and ParseHi must rank above ParseLo8. In other words,
it is better to underparse [+Lo] than to violate *Hi/LoM and ParseHi. The following
tableaux (32) and (33) illustrate how syllabification governed by the interaction of
*Hi/LoH, ParseH! and ParseL o derives the alternating pair exO ~ 6k0.

The last two candidates in (32) each incur a fatal violation mark since
*CompLExCop and ParseRT are undominated. Cand, violates *Hi/LoH, which ranks above
the rest of the constraints, and so is out. Compare the first two candidates, both of which
satisfy *Hi/LoH in different ways: underparsing [+Hi] in Cand, results in the diphthong
[a€], whereas underparsing [+Lo] in Cand, gives rise to the diphthong [el]. The former

violates ParseHi, while the latter violates ParseLo. Since ParseHi ranks higher than

7 The grounding condition originally proposed by Archangeli and Pulleyblank (1994) is the path condition
that prohibits two phonetically incompatible F-elements from occuring on a single path. For instance, the
HI/LO condition prevents the features [+HI] and [+LO] from linking to a single segmental root. The HI/LO
condition used here differs from that proposed by Archangeli and Pulleyblank in that it involves two
segmental root nodes. In other words, it prevents a high vowel and a low vowel from linking to the same
mora rather than prevents them from linking to the same segmental root node.

8 | am grateful to Pat Shaw and Doug Pulleyblank (p.c.) for suggesting the use of the ranking PARSE-HI >>

PARSE-LO to account for this case.
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ParseLo, the first candidate wins, even though it violates ParseLo and *Nuc/Hi, the
lowest ranked constraints. The ranking in this case is. * CompLexCop, ParseRT, *Hi/Lo,

ParseHI >> ParseLo, *Nuc/Hi.
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(32) Candidate outputs [teiNML] "wait"

Input Cand, Cand, Cand, Cand, Cand,
N N N N N N
| | | | |
M H H H H H
VAN VAN VAN | |
T a1 N TEI‘N T‘C(IN T‘C(I‘N '[(X“IN T ‘a I‘N
‘ ‘ %<[+LO]> [+HI] [+LO] <[+HI]> [+LO] [+HI] [+LO]  [+HI] [+LO] [+HI]
(Lol e [TeINML] [ToeN] [ToN ] [Ton] [TaN ]
'wait'
* CompLEXCob *|
ParseRT *|
*H/LoM *|
ParseH| *|
ParseLO *
*Nuc/Hi * *

Notice that decomposing the Parse family plays a crucia rolein this case. Itsinternal
ranking, namely, ParseRT >> ParseHiI >> ParselLo, is important in deriving the correct
output. Compare (18) and (32): the former contains the diphthong [el] in aloose syllable
([TteINMLM] "combine’) while the latter has the diphthong [e] in a tight syllable
([teINML]). The difference between them, however, is that the diphthong [el] in a loose
gyllable is long since it links to two moras required by the complex contour tone, whereas
the one in a tight syllable is short because it links to a single mora with only a smple
tonal contour.

Tableau (33) below shows that once an input contains two moras and a string with a
low vowel followed by both a high vowel and a consonant, Parse-Hi and Parse-Lo play no

role in determining the optimal output. Since the syllable contains two moras, both a high
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vowel and a low vowel are able to be parsed to different moras. Therefore no feature

conflict occurs, even though the presence of a coda consonant forces a high vowel to be

linked to amora.

(33) Output candidates for [tauN MHM] "chair"

Jiang-King, 1996

Input Cand, Cand, Cand, Cand,
o o o o
N
» NN NARE
" 1 N T “V“
T o1 N &1 a t N Tahlr‘u T oI N T o IN
[TauN] ‘chair' | [TauN] [taN] [TAIN ]
* CoMPLEXCop *|
ParseRT *1
*Hi/LoM *|

The last two candidates in (33) are ruled out by * CompLexCop and ParseRT, respectively.
The second candidate violates *Hi/LoM, while Cand, does not. The first candidate,
therefore, is better than the second. Thereisno crucia ranking in this case.

The harmonic restriction demonstrated in this section suggests that * CompLexCop and
ParseRT must rank above *Hi/LoH, ParseHi, which in turn rank above ParseLo, * Nuc/H..

425  Theasymmetric behavior of high vowels

The investigation of Fuzhou tone-vowel interaction in chapter 2 also reveals that a high
vowel behaves differently with respect to its relevant syllable positions. It manifests a
correspondence between a monophthong and a diphthong when it appears as a nucleus of

a syllable (see section 4.2.2 in this chapter), whereas it does not alternate at all when it
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precedes or follows another non-high vowel. In the latter case, the vowel distribution
effect takes place in the non-high vowels aong the tense-lax dimension. The asymmetric

behavior of the high vowelsisillustrated in (34).

(34) | "tight" Gloss Il "loose" Gloss Distribution
a koMt ‘ancient' b. kouMLM ‘old; reason' U ~O0u
c. kvaMt  ‘few, scant' d.  kuAMW 'hung up' *U ~0u
e. kouH 'suburbs f.  kAuMM ‘enough’ *U ~0u

(34a-b) show that when a high vowel occurs as a nuclear vowel, it surfaces as [u] in the
tight syllables and as [ou] in the loose ones. This corresponding pair i, ~ pu, does not
show up when the high vowel n, precedes (34c-d) or follows (34e-f) a non-high vowel
[a]. The asymmetry can be accounted for by the constraint interaction. The tableaux (35)
and (37) demonstrate how the inert behavior of a high vowel following a non-high vowel

can be accounted for by the interaction between ParseHi, ParseLo and * Nuc/Hi.

(35) Output candidates for [kauH] 'suburbs

Input Cand, Cand, Cand, Cand,
(o) (e) o o
N l‘\l N N N
| | |
: ! r : N
© Kk oa v K <a> U K h kK alv>
Kauv [kauH] "suburbs® [kev] [kav ] [kag]
PARsEHI *1
*Nuc/Hi *|
PaRrseLO *1
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In (35), the last three candidates violate ParseHI, * Nuc/Hi and ParseLo respectively.
In particular, underparsing the feature [+Hi] in Cand, violates ParseHi, while linking both
[a] and [u] to the same mora violates *Nuc/Hi in Cand,. Cand, violates ParseLo because
the feature [+Lo] is left unparsed. Only the first one incurs no violation, and is therefore
the optimal one. Thereis no crucial ranking in this case.

When an input is bimoraic it should be possible for 6 and i, each to link to a separate
mora. In such cases, the low vowel 6 should surface as short and tense in aloose syllable.
However, the example (34f) shows that 6 becomes A when it precedes a high vowel 11, in
a bimoraic syllable even though there is no coda consonant present. To prevent the high

vowel 1, from being parsed onto a non-head mora, a constraint (36) is needed:

(36) Harmonic Mora (HarmH)
*WC >>*p/Hi >> *p/Lo.

The effect of (36) is to express the observation that the more sonorous a segment is, the
more harmonic a mora it makes. The following tableau illustrates how the constraint
HarmH interacts with other constraints, giving rise to an optimal outpuit.

In (37), Cand, is out since the non-nuclear mora is left unfilled. Cand, violates
HarmH because the non-head moraiis filled by the high vowel 1. The first two candidates
both satisfy FiLL-p and HarmH. However, Cand, violates Laxine because the low vowel is
parsed onto two moras without becoming lax. Cand, satisfies al of them except * Coo/Hi,

the lowest ranked constraint, and is therefore optimal.
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(37) Output candidates for [KAuMLM] ‘enough’

Input Cand, Cand, Cand, Cand,
o o (0} o
N
» v LA
HH o i uu i
\/ | \
K o U S K A v K o U K O U K o U
[KAU MLM] 'enough' [KG:U] [KGU] [KGEU]
FiLL-U *1
HarvH *1
LAXING *1
*Cob/Hi * * *

Having explored the possibilities for a high vowel following a low vowel to link
directly to either o or 4, | now turn to the cases where a high vowel precedes a non-high
vowel. In traditional Chinese phonology, the high vowel in front of a non-high vowel is
called the "on-glide". The datain (34c-d) suggest that the "on-glide" cannot be part of the
nuclear mora. If it were linked to the nuclear mora, the low vowel in (34c) would become
a high vowel + a mid vowel [u0], since the nuclei in these cases are monomoraic. My
analysis for the off-glide predicts that linking a high vowel and a low vowel to the same
mora would violate the condition *Hi/LoH, thus resulting in underparsing of [+Lo].
However, the data in (34c-d) show that the presence of an on-glide has no effect on the
low vowel: Namely, alow vowel in these cases does not become a mid vowel; therefore
the on-glide must not link to the nuclear mora.

If the on-glide is not part of the nuclear mora, where should it be? One possibility is
to treat it as an onset, which directly links to the syllable node. However, the evidence
from so-called "cutting-foot" words shows that this is not the case. The "cutting-foot"

words in Fuzhou are disyllabic words formed from monosyllabic words by a process
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resembling partial reduplication. In particular, the first syllable in the output disyllabic
words is a monomoraic syllable, which shares the most sonorous vowel and any
segmental material before the nuclear vowel with the original syllable. The second
gyllable of the output retains everything of the original syllable except the onset. The data
in (38) exemplify this type of word.

(38) Origina  Derived Output pattern
a TAINMLM  mrotAAIN ML 'turn around' CV.IVGC

M

b. Tt TiaMLAlHL  'too tired to keep eyesopen'  CGV.IGV
c. uvaiH vaMLALalH  'aglant’ GV.IGV *GV.IV
d. voH vOMLALOH 'put together' GV.IGV *GV.IV

The examplesin (38) show that when an input contains a string CVGC in (38a) and CGV
in (38b), the first syllable of the output contains the most sonorous vowel of the input,
and any segmental material preceding that vowel, with a new tone; while the second
syllable of the output retains everything of the input (including the tone of the input),
except that the initial consonant is replaced by aliquid [I]. If the on-glide were treated as
an onset, then the input string GV(G) in (38c-d) would yield the output [.GV.IV(G).],
where the on-glide in the second syllable is replaced by the liquid [l]. The actual output,
however, is[.GV.IGVC.]. The on-glide G is not replaced by the liquid [I], but remainsin
the second syllable of the output with the addition of a preceding [l]. Therefore, the
evidence (38c-d) from the "cutting-foot" words suggests that the on-glide cannot be the
onset or part of the onset. Based on the same type of data (i.e. the "cutting-foot" words),
Qu (1995) also argues that an on-glide cannot be part of the onset. He proposes for
similar reasons that it links to the leftmost nuclear mora together with another non-high

vowel. This option has been rejected due to the evidence from the alternating behavior of
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low vowels. In particular, it is observed that an on-glide behaves differently from an off-
glide in triggering the vowel-raising effect. When an off-glide (i.e. a high vowe
following a low vowel) is forced to link to a mora with a low vowel, it triggers vowel-
raising. However, an on-glide (i.e. a high vowel preceding a low vowel) never triggers a
vowel-raising effect. This suggests that an on-glide cannot be parsed onto the same mora
asalow vowel. Otherwise, the lack of vowel-raising isleft unexplained.

If the on-glide cannot be either an onset (or part of an onset) or the nucleus (or part of
the nucleus), where should it link to? | propose that it links to the Nuc node directly, in
the same way an initial consonant links to a syllable node directly. If the nucleus is a
formal constituent, as argued by Shaw (1992, 1993), in principle nothing can prevent an
on-glide from linking to a Nuc node directly. (39) and (40) show that it is optimal to link

an on-glide to the Nuc node rather than to link it to a nuclear mora.

(39) Output candidates [to1eN HL] ‘felt’

Input Cand, Cand, Cand,

o o o

,‘\‘ N N N

| |

H / H u H
TG‘OO‘N wpe o N rcrvoN wb o N

[+HI] [+FRT] [+HI]  [+FRT] [+HI] [+FRT] [+HI][TFRT]
[TolEN L] [to1eN] [tsieN]

felt'
* CompLEX-ONS *|
*Nuc/Hi x|

In (39) above, the last candidate incurs a violation mark for * CompLex-Ons. since both the

initial consonant [ts] and the on-glide [i] link to the syllable node directly. Cand, violates
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*Nuc/Hi, while Cand, violates no constraints®. Therefore, Cand, is the optimal one.

(40) Candidate Outputs for [TOIENMLM] *fight'

Input Cand, Cand, Cand, Cand, Cand,
o o o o o
N
| “ “ F F F
HH / M / MM M H L‘l M I‘J
0 o o N TOOO/N TOOO/N 1 ooN wooN 10 ooN
[+r-‘||]+l=‘RT] & [+HI] [+FRT] [LAX] [+HI] [+FRT] [+HI] [+FRT] [+HI] [+FRT] [+HI] [+FRT]
[TOIENMLM] [toe:N] [to1EN] [toeN] [to1EN]
fight'

* COMPLEX-ONS

*|

HarmH

*|

*|

PArRsERT

*|

*Nuc/Hi

*|

LAXING

*|

In tableau (40), the last candidate incurs a fatal violation mark for * CompLex-Ons. It aso
violates HArMH since the non-nuclear mora is filled by a consonant rather than a vowel.
Parsing a velar nasal to the right mora, as in Cand,, violates HarmH, since the right mora
is not filled with the most sonorous vowel [€]. It aso violates ParseRT, since the high
vowel fails to be parsed onto any prosodic constituent. Cand, violates * Nuc/Hi, while

Cand, violates Laxing. Only Cand, satisfies all constraints, and hence is optimal. The

9 Notice that linking an on-glide to the Nuc node directly, as in Cand;, does not incur a violation for
*Nuc/HI, since the nuclear morais defined as a syllable head (see chapter 3), and the Nuc node indicates a

syllable head with a mora as its content.
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optimal outputs in both (39) and (40) satisfy al constraints, and there is no crucial

ranking for these cases.

4.2.6 A summary

| have demonstrated in this section that Fuzhou vowel distributions can be derived by a

set of constraints on the linking of vowel features to the existing contrastive syllable
structures. First, the correspondence between monophthongs and diphthongs can be
achieved by linking the same set of high vowels to the monomoraic syllables on the one
hand and bimoraic syllables on the other hand. The lack of avowel length contrast for the
high vowels can be attributed to ranking ParseHi (which requires a high vowel to be
parsed onto a prosodic anchor) above * Nuc/Hi (which prohibits a high vowel from being
parsed onto a nuclear mora). Second, the tense/lax distinction between the two types of
gyllables can be captured by the length dependent constraint Laxing, which requires a
doubly linked non-high vowel to become lax. Third, the harmonic restriction (i.e. the lack
of low-high vowel sequence) on the tight syllables can be explained by the harmonic
constraint: *Hi/LoM, which extends the grounding condition "if +Hi, then not +Lo" to the
domain of the mora and prevents both [+Hi] and [+Lo] from linking to the same mora.
Last, the asymmetric behavior of a high vowel with respect to its relevant syllable
positions (i.e. nucleus vs. non-nucleus) can be accounted for by the interaction of ParseHi

and *Nuc/Hi. The entire set of constraints and their ranking for Fuzhou syllabification is

givenin (41):

(41) Constraint Ranking for Fuzhou Syllabification

Lex-M, Lex-F, FiLL-|, ParseRT, * CompLEXONs, * CompLEXCob, *Hi/Lo,

*Nuc/C, ParseHI >> ParseLo, * Nuc/Hi, Paras(Rp, FrT), Laxing >> * Cop/Hi
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4.3 Fuqing syllabification

The investigation of Fuging tone-vowel interaction in chapter 2 shows that as in Fuzhou,
there is a correlation between tona contours and syllable types. This correlation is
captured by the prosodic anchor hypothesis proposed in chapter 3. It is also shown that
the vowel distributions in Fuging are similar to those in Fuzhou in four respects. First,
there is a tense/lax distinction between the two types of syllables (i.e. the tight syllables
and the loose ones). Second, like Fuzhou, the cooccurrence of vocalic features is more
restricted in the tight syllables than in the loose ones. In other words, the harmonic
restrictions are also active in Fuging. Third, as in Fuzhou, there is an asymmetry where
high vowels behave differently with respect to different syllable positions. In particular,
they surface as high in the tight syllables and as mid in the corresponding loose ones
when they occur as nuclel of syllables. However, they do not aternate at al when they
occur with another non-high vowel. Last, there is a correspondence between
monophthongs and diphthongs when there is a on-glide present (or equivaently, a
correspondence between diphthongs and triphthongs). Despite these similarities, Fuging
vowel distributions also exhibit some differences from those of Fuzhou. For instance, an
underlying high vowel surfaces as high in the tight syllables, whereas it appears as mid in
the corresponding loose syllables. This high/mid correspondence does not exist in
Fuzhou. The goa of this section is to demonstrate how the set of constraints motivated
for Fuzhou can also apply to Fuqging cases and the different vowel distribution effects can
be captured by different rankings of the same set of constraints.

Before | go on to discuss Fuging syllabification, a number of assumptions must be
made explicit. First, | assume that the basic structura constraints and the association
constraints on linking segments to syllable structures (M & P 1993a, b, P & S 1993) are
also suitable for Fuging. Second, | follow the combinatorial specification proposed by A
& P (1994) and assume that features are combined to represent segments. Thus, Fuging 7
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vowelst, Y, v, E (¢/E), O (M), O (0/O), A (a/Al’) can be represented asin (42). Fuqing

datain thiswork are al from Feng's (1990, 1993) exhaustive descriptive works.

(42) Fuding vowel representation

a F-dements: +Lo, +Hi, +Rp, +FrnT

b. ELA LO E L I O « « <« Y & x o+ %
+LO +LO +LO +LO +LO +LO +LO +LO

+HI +HI +HI +HI +HI  +HL +HI +HI

+RD +RD +RD +RD +RD  +RD +RD +RD
+FRT +FRT +FRT +FRT +FRT +FRT +FRT +FRT

c. Conditions: Hi/Lo if +Hi, then not +Lo.
Lo/Rpo if +Lo, then not +Rob.

Lo/Frr if +Lo, then not +Frr.

Four active F-elements are postulated in (42a) and their combinations are represented in
(42b). The *'s indicate the impossible combinations ruled out by the feature cooccurrence

conditionsin (42c).

4.3.1  Thehigh/mid correspondence

| begin with Fuqing syllabification by examining the correspondence between high
vowels in tight syllables and mid ones in the corresponding loose syllables. That is, an
underlying high vowel appears as a single high vowel in the tight syllables, while it
occurs as a mid vowel in the corresponding loose syllables. This correspondence does not

exist in Fuzhou, and isillustrated in (43) below.
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(43) | "tight" Gloss Il "loose" Gloss Distributions
a TtoltM 6 ‘'apronoun’ b. TtogMt x¢® 'Character' n-i~g
®
c. o™ -5 ‘rough d toM iA 'rabbit’ /lu/ - v~o0
e. Toyv o6 'boil’ f. TolmM: 1+ 'place pl - @~n

The data in (43) show that the high vowels [1], [u] and [W] in the tight syllables
correspond to the mid vowels [€], [0] and [1] in the loose syllables, respectively. This
high/mid correspondence raises a question as to how the vowel differences in height
between these two types of syllables can be achieved, given that the tight/loose distinction
is argued to be a light-heavy distinction (i.e. monomoraic vs. bimoraic) of syllable weight
(see chapter 2 section 5 for details). Comparing the high/mid correspondence with the
similar cases in Fuzhou, where a monophthongal high vowel corresponds to a diphthong
containing that high vowel, it is clear that the constraint ranking ParseHi >> * Nuc/Hi
established from the monophthong/diphthong distinction in Fuzhou is not sufficient to
account for the high/mid correspondence in Fuging. We need a constraint that prevents a
high vowel from linking to two moras within a syllable and a constraint that demands that
two moras within a syllable agree in the feature value for [Hi]. These two constraints can

be formulated as in (44) and (45), respectively:

(44) *Hi-up

A feature [+Hi] cannot link to two moras within a syllable.

(45) Height Agreement within a syllable (HTAGRuUL)

Two moras within a syllable must agree in feature value for height.
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Combination of these two constraints will rule out cases where a high vowel links to two
moras in a bimoraic syllable or either one of the two moras. The effect of *Hi-pp and
HtAGrp on deriving the high/mid distinction in Fuging will be demonstrated in tableaux
(46) and (47). Linking an underlying high vowel to a monomoraic syllableissimple, asis

shown in (46).

(46) Output candidates for [taD HM] 'rough’

Input Cand, Cand, Cand,
o (o) o
"\‘ N N N
| | |
H M " W
tolo ol ‘O 100 }o ol o
/ & (+RD] [+HI] (+RD] <[+HI]> [+RD] [+H1]
[+RD]  [+HI] ' '
[toD H] 'rough [too] [to€]
PARSERT ¥
ParseHI *1
*Nuc/Hi *

The last candidate in (46) incurs a fatal violation for ParseRT, since the high vowel [u]
fails to be parsed onto a prosodic anchor. There are two candidates left to compete with
one another. Cand, violates ParseHi, while Cand, violates * Nuc/Hi. The ranking between
these two constraints established in Fuzhou is ParseHi >> *Nuc/Hi. Thus, the first
candidate wins since it only violates *Nuc/Hi, the lowest ranked constraint. Notice that
the constraints *Hi-uy and HTAGrup proposed above are not included in tableau (46)
since these constraints only affect a bimoraic syllable and there is only one mora in this
case. They will become important in determining an optimal output in a bimoraic syllable

(47). It is important to point out that the ranking ParseHi >> *Nuc/Hi motivated by the
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correspondence between monophthongs and diphthongs in Fuzhou works equally well in

determining the optimal output for the tight syllables for the high/mid distinction in

Fuging.

(47) Output candidates for [t[0 Mt] ‘rabbit’

Input Cand, Cand, Cand, Cand, Cand,
[0) o [e) () o
N
‘ T T N N N
. L] L] Nj : i Y
0 o w0 o w0 o 0w o 0w o 0 o
AN 5 A AN N
[+RD] [+HI] & (RO} <> [ROL [ [+RD] [+HI] [+RD] [+HI] [+RD] [+HI]
[t0 ML] [tsou] [tou:] [tseu] [toue]
'rabbit’
FiLL-p *1 *|
*Hi-u *1
HTAGRUU *1 *1 *1
ParseHI *
*Nuc/Hi * *

In (47), the last two candidates all violate FiLL-, since one of the two moras in each
of them is left unfilled. The middle two candidates violate *Hi-pup and HTAGRUY,
respectively. In particular, linking a high vowel to both moras, as in Cand,, violates *Hi-
UM, whereas parsing it to the right mora only, allowing the feature [Ro] to fill the nuclear
mora (as in Cand,), violates HTAcrup because the two moras within a syllable do not
agree in the feature value for height (i.e. the left mora is [-Hi], while the right mora is
[+HI]). The first candidate satisfies all constraints except ParseHi. Notice that
underparsing [+H1] is the only way to satisfy the three constraints FiLLp, *Hi-pp and

HtAGrup. In other words, not ranking these three constraints forces [+Hi] to be unparsed,
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resulting in a long mid vowel. The crucia ranking for the high/mid correspondence is:

ParseRT, FiLLY, *Hi-pp, HTAGRUU >> ParseHI >> * Nuc/Hi.

4.3.2 Thetense/lax distinction

Asin Fuzhou, Fuging vowel distribution also exhibits a tense/lax distinction between the

two types of syllables. This kind of vowel quality difference is argued to represent
primarily a length distinction which has certain featural content (see chapter 2 section 5
for details). That is, when a non-high vowel links to a monomoraic structure, it becomes a
tense vowe (i.e. [€], [0], [[T] or [a]) in the tight syllables. When a non-high vowel links
to a bimoraic structure, it appears as a lax vowel (i.e. [E], [O], [{] or [A]) in the loose

syllables. Thisisillustrated in (48) below.

(48) | "tight" Gloss Il "loose" Gloss Distributions
a VIENM g3, 'dye b. NIER o ‘at lel - e~E
0
c. Ttolpo cv. ‘wall' d ToON = ‘'sing lo/ - 0~0
NH ML
e. TNNHM o ‘winter f. T{NH T 'tomove /a/l - n~{
g. ToHv °x 'white h. TAML oy 'hundred' lal - a~A

To account for the tense/lax distinction shown in (48), the Length Dependent
Constraint (Laxing) in (26) (i.e. If a is parsed onto two moras, then a is [Lax]) proposed
for the similar case in Fuzhou is suitable here. | demonstrate in the following tableaux
(49) and (50) that it is the constraint Laxing, along with the faithfulness FiLL-p, that gives

the tense/lax distinction for the non-high vowels.
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The two candidates in (49) show that linking the velar consonant [N] to a mora in
Cand, violates *Nuc/C, while underparsing it in Cand, violates ParseRT. The violation is
avoided in Cand, by linking the consonant to the syllable node. Since Cand, satisfies both
constraints, it is the optimal one. Notice that the constraint Laxing plays no role here since

the input for this case is a monomoraic structure.

(49) Output candidates for [TTINHM] 'winter'

Input Cand, Cand, Cand,
) (e) (e}
"\l N N N
! y | |
H u
| | ™
T o N T o N T o N T o N
N o A A
[+RD] [+FRT] (RO} [FRT] [+RD] [+FRT] [+RD] [+FRT]
[TFINHM] 'winter' [t] [TMNN]
*Nuc/C *|
ParseRT *1

(50) Output candidates for [T{{N "] 'to move'

Input Cand, Cand, Cand, Cand, Cand,
o (0} o o o
N
‘ N N N N N
| | | | |
- v v / N L1
N T o} N T o} N T o N T o} N T o N
N g /1 A /1 /1
[+RD] [+FRT] [+RD] [+FRT] [+RD] [+FRT] [+RD] [+FRT] [+RD] [+FRT] [+RD] [+FRT]
[T{N HL] 'to move' [Tﬂ N] [TEHN] [THEN] [THN]
“we x|
FiLL-p *1 *1
LAXING *1
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In (50), the violations of *W/C and FiLL-p in the last three candidates are fatal.
Compare the first two candidates. Cand, violates Laxing (i.e. afront round vowel links to
two moras without becoming lax) while Cand, does not. Thus, the first candidate wins.
Notice that in these cases, there is no crucia ranking among these constraints since the

optimal outputs satisfy all constraints.

4.3.3  The harmonic restrictions on the tight syllables

The vowel distributions in Fuging also exhibit the harmonic restrictions on the tight
syllables, as found in Fuzhou. The difference between these two languages in this regard
is that the prohibition of the low-high sequence within a monomoraic syllable and the
agreement in roundness and frontness are required at the same time in Fuging, whereas
these two restrictions apply to different cases separately in Fuzhou. The data in (51)

illustrate these restrictions.

(51) | "tight" Gloss Il "loose" Gloss Distribution
a TueuM +  ‘watch' b. KiuH v 'sedan’ IEVL ~ 1V
c. TworM . ‘cup d. TV M +  ‘'shel’ Vol ~ U |

Two generalizations that can be abstracted from the datain (51) are (i) a mid vowel
in the tight syllables corresponds to a low vowel in the loose syllables when it is flanked
by two high vowels; (ii) the mid vowels in the tight syllables (51a, c) agree in frontness
and roundness with the preceding high vowel but not with the following high vowel. The
first generalization can be explained by the *Hi/LoM condition proposed for Fuzhou. That
is, linking both a low and a high vowel to the same mora is disallowed. Since the tight

syllables are monomoraic, the only way to satisfy the *Hi/LoM condition is to underparse
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either the feature [+HI1] or the feature [+Lo]. To ensure that the feature that is underparsed
is [+Lo] but not [+Hi], ParseHI must rank above ParseLo, as in Fuzhou. Moreover, to
account for the second generaization, i.e., the feature agreement between the mid vowel
and its preceding high vowel in the tight syllables, | propose that the roundness and
frontness agreement between an on-glide and its following non-low vowel can be

achieved by afeature agreement constraint, as stated in (52):

(52) Feature Agreement Constraint (F-Acr[Rp] or [FrnT])
A non-low nuclear vowel must agree with its preceding on-glide in feature value for

[Ro] and [FronT].

The function of (52) is to demand a harmonic feature cooccurrence between a nuclear
vowel and its preceding on-glide. Thus, the roundness and frontness agreement are
accounted for. Tableaux (53) and (54) demonstrate how F-Acr[Rp] interacts with other

constraints, such as *Hi/LoH, ParseHi and ParseLo in deriving the optimal outputs.

(53) Output candidates for [Ttvoi”M] ‘cup’

Input Cand, Cand, Cand, Cand,
o o o] o)
N
‘ N N N N
H Mﬂ /u /u /u
™S N N N
mu l v 0 | TV € | v € TV 1 TtV 1
| /\/ F Lo | | \
Aolmqﬁmu RO, s | L4 AD}I LO] ﬁw] AD} [+L0] / <[+Hi> AD} [+L0] AHI] AD} [+L0] AHI]
[+H]  [+FRT] © ey [+FRT) [+HI] [+FRT] [+HI] [+FRT] [+HI] [+FRT] [+HI] [+FRT]
[TtuoiM] ‘cup' [TtuEl] [TtV g [TV 1] [TV (]
*Cop/Hi *|
*Hi/LoM *1 *1
ParseHI *1

153




Chapter Four Jiang-King, 1996

F-Acr[Rp] *1 *|

ParseLo * *

In (53), the last two candidates violate * Con/Hi and *Hi/LoH respectively, since the
high vowel [i] is parsed onto a syllable node directly in Cands, and the nuclear mora is
filled by both the high and low vowels in Cand,. The first three candidates violate
ParseHI, F-Acr[Rp] and ParseLo respectively. In Cand,, the feature [+Lo] is unparsed,
while in Cand,, the feature [+Hi] is unparsed. Cand, violates F-Acr[Rp], because the
nuclear non-low vowel does not agree with its preceding on-glide in feature value [+RD].
Since ParseHI and F-Acr[Rp] rank above ParseLo, Cand, wins. The crucial ranking in

this caseis that * Con/Hi, *Hi/LoH, ParseHI, and F-Acr[Rp] must rank above ParseLo.

(54) Output candidates for [Ttu (Mt] 'shell’

Input Cand, Cand, Cand, Cand,
N
| | | |
B HH HH Hu HH
N A N T
L l v | v 1 T L l T
N 1] /1 /1
[ LD" lO] LRH é [+HI[+LO] [+HI] [+HI[+LO] [+HI] [+HI] [+LO][+HI] [+HI] [+LOJ[+HI]
[TtV ML] 'shell' [T ] [T ] [Tt 1]
* Cop/Hi *|
*Nuc/Hi *1 *1 *1
*Hi/LoH *1 *1

Now let's turn to the case in (54) where the input contains two moras. All candidates
except the first one incur a violation mark. That is, Cand, violates both *Cop/Hi and

*Nuc/Hi, whereas Cand, and Cand, violate both *Nuc/Hi and *Hi/LoH. Only the first
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candidate does not violate any of these constraints, thusis the optimal one. Notice that the
constraints (i.e. *Hi/LoM, ParseHI, F-Acr[Rb], ParseLo) and their ranking that are crucial
in (53) no longer matter in (54), since the input is bimoraic, alowing both the high and

low vowels to link to a separate mora.

434  Theasymmetry of the high vowels

The asymmetric behavior of high vowels with respect to their syllable positions in Fuging

issimilar to that found in Fuzhou. The datain (55a-d) show that a high vowel in the tight

syllables corresponds to a mid vowel in the loose syllables. However, this kind of vowel
distribution does not show up in (55e-h). The difference between the high vowelsin (55a-
d) and the ones in (55e-h) is the syllable positions they occur in. In particular, the high
vowels in the former appear as syllable nuclei, whereas the ones in the latter case occur

with other non-high vowels (i.e. as on-glides).

(55) | "tight" Gloss I1"loose Gloss Distributions
a Tolt 6  ‘'apronoun' b. TtOogh x0 'Character’ i~¢€
®
c. tolbH" -5 ‘rough d TtloMm A 'rabbit’ U~o0
e. olaN™ gy ‘sound f. OlANML jr line *i~e
g. TwaN" & ‘dish’ h. TIWANML o5 'half’ *u~o

The different syllable positions affecting the behavior of the high vowels can be
accounted for in the prosodic anchor hypothesis proposed since the linking between
syllable structures and vowel features is direct and is governed by the interaction of the

constraints, such as the faithfulness FiLL-y, ParseHI, and the association constraints like
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*Nuc/Hi. The tableaux (56) and (57) below show how the non-alternation of a high vowel

in apre-nuclear position is achieved.
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(56) Output candidates for [o1aN "M] 'sound'

Input Cand, Cand, Cand, Cand, Cand,
N
| “ T | ”
M /H H ¥ /H
\ / ] ™S
g1 aN & ot aN ol <a>N o<i>a N ol a N ol a N
[G1aN HV] [OIN] [oaN] [o1aN] [o10N]
'sound'
*Nuc/C *|
*H/LoM *1
ParseH| *|
ParseLLo *|

In (56), linking both a low vowel and a velar consonant to the same mora, as in Cands,
violates *Nuc/C, whereas linking a high vowel and alow vowel to the same mora, as in
Cand,, violates the harmonic condition *Hi/LoM. Both the last two candidates are out.
Compare the middle two candidates. Underparsing either [+Hi] or [+Lo] violates ParseHi
or ParseLo, as in Cand, and Cand, respectively. Cand, violates no constraints, thus is
optimal.

When an input is bimoraic, it is possible for alow vowel and its following consonant
to link to separate moras. In such a case the Harmonic Mora constraint (HarvH) proposed
in (36) plays an important role in determining the optimal output. What HarmH requiresis
that the most sonorous segment makes the most harmonic mora (i.e. *W/C >> *p/Hi >>
*WLo). Tableau (57) illustrates how HarmH and its interaction with other constraints such

as *Nuc/Hi and Laxing, give rise to an optimal output in aloose syllable.
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Input Cand, Cand, Cand, Cand,
N
| |
M MM MU HH HH
/ / | ||
gl o N &S ot AN ot a N o 1 aN ot aN
[GIANML] 'line [o1a:N] [olaN] [olaN]
HarvH *| *1
*Nuc/Hi *|
LAXING *1

In (57), thelast two candidates violate HarmH in different ways. In Cand,, the right mora
is filled by a consonant, while in Cand,, the left mora s filled by a high vowel. The first
two candidates satisfy both HarmH and * Nuc/Hi by linking the low vowel to both moras.
However, the second candidate violates the length dependent constraint Laxing, because a
doubly linked non-high vowel does not become [lax] in Cand,. The first candidate
satisfies all constraints, and therefore is the best output. Since the optimal outputs in this

pair satisfy all constraints, thereis no crucial ranking in these cases.

435  Thediphthongs vs. triphthongs

The correspondence between diphthongs and triphthongs in Fuaing differs from that

between monophthongs and diphthongs in Fuzhou in that it involves two high vowels. In

particular, the triphthongs occur in the loose syllables only when there are two high

vowels present. Thisis shown in (58) below.
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(58) | "tight" Gloss Il "loose" Gloss  Distributions
a Tuln . 'thump' b. TvOIH: 0 ‘team’ Ul ~vol
c. ToH ¢ ‘autumn’ d. KievHt ¥ 'uncle U ~ 1€V
M E

Two properties emerge from the examination of the datain (58). Oneis that when an
input contains two high vowels in the tight syllables, the corresponding loose syllables
have the form of a mid vowel flanked by the two high vowels. The other one is that the
mid vowel must agree in roundness and frontness with its preceding high vowel but not
with its following high vowel. Under the current theory, the first property is expected,
since the tight/loose distinction is identified as a weight distinction between the
monomoraic and bimoraic syllables. It is natural for a bimoraic syllable to contain one
more segment than a monomoraic syllable. The second property, namely, the roundness
and frontness harmony, is by no mean a unigque property for this type of distinction. It is
also found in the corresponding pairs upk ~ 1k and ken, ~ k[, in which npk and ke,
occur in the tight syllables. Comparing the data in (58) with the data in (51), it becomes
clear that the harmonic restrictions for the feature [Ro] and [FronT] between a non-low
nuclear vowel and its preceding on-glide is ageneral property in Fuging. It appliesto both
types of syllables. Therefore, the Feature Agreement Constraint (F-Acr[Rp] or [FrnT])
proposed in (52) for the harmonic restriction on the tight syllables also applies to the
loose syllables here. Moreover, it isimportant to note that in a tight syllable, it should be
possible for either k or u in (58a) and (58c) to link to the nuclear mora. Our account
proposed for the data in (51) shows that a high vowel linked to a syllable node directly is
disallowed by the constraint * Cop/Hi, and that a mid vowel is analyzed as absence of +Lo
and +Hi. The constraint * Con/Hi is also applicable in the current case. The tableaux (59)
and (60) show how the constraints F-Acr[Rp] and *Con/Hi, as well as their interaction

with * Nuc/Hi and FiLL-p are sufficient to derive the mk ~ npk pair.
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(59) Output candidates for [tutH] 'thump'

Input Cand, Cand, Cand, Cand,
,‘\l N N N N
|
g / ] | | I
T U I T U‘ I‘ T L‘) l T U‘ | T ‘U l‘
% [+RD] [+FRT] [+RD] [+FRT] [+RD] [+FRT] [+RDI+FRT]
[+RD] [+FRT]
[TutH] 'thump' [tut] [tu] [t]
PArRseRT *1 *1
*Cop/Hi *|

In (59), the last two candidates violate ParseRT, since one of the two high vowels is left
unparsed in each of the candidates. Compare the first two candidates. Cand, violates
*Con/Hi (that is, a high vowel is not allowed to link to a syllable node directly), while

Cand, does not. Therefore, the first oneis optimal since it does not violate anything.

(60) Output candidates for [TuolHL] ‘team’

Input Cand, Cand, Cand, Cand,
N
N N N N!
MM ‘ ‘
/ g / HH HH HH
TOL 1 ‘ ‘ | ‘ ‘
TLo | TUL l T U 1 T UV ol
[+RD] | /[+#RT] Iy Lo ] Voo
[+H1] [+RD] [+FRT] [+RD] [+FRT] [+RD] [+FRT] [+RD] [+FRT]
[tvorH] ‘team' | [TVOI] [tut] [tr]
*Cop/Hi *|
*Nuc/Hi *1 *1
FiLL-pu *1
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In (60), the last candidate violates * Coo/Hi and * Nuc/Hi since the two high vowels i, and
K are parsed onto the nuclear mora and the syllable node respectively. Cand, violates FiLL-
K while Cand, violates nothing. Therefore, the first candidate wins. Since al constraints

are respected in the optimal outputs, thereis no crucia ranking for this pair.

43.6 A summary

Fuqing syllabification demonstrated in this section shows that the different vowel
distribution pairs can be derived by linking the same sets of vocalic features to the
distinctive syllable structures which are determined by the tonal specifications. Five types
of vowel distribution between the tight and the loose syllables are captured in this section:
(i) the high/mid contrast; (ii) the tense/lax distinction; (iii) the harmonic restrictions on
the tight syllables; (iv) the asymmetric behavior of high vowels with respect to their
different syllable positions, and (v) the correspondence between diphthongs and
triphthongs in the case where the input contains two high vowels. Constraints invoked in

Fuging syllabification are summarized in (61) and their ranking is given in (62):

(61) Constraints for Fuging syllabification

a. Faithfulness: FiLL-[, PArseRT, ParseHI, ParseLo
Segmental sonority: *Nuc/Hi, *Nuc/C, * Con/Hi, HarmH
c. Harmonic: HTAcruy, F-Acr [Rp], *Hi/LoM,

d. Paragtic: *Hi-puy, Laxine

(62) Constraint ranking in Fuging

Lex-H, FiLL-y, ParseRT, *Nuc/C, *Cop/Hi, *W/C, HTtAGrUM, F-Acr [Rp], *Hi/LoH,

HarvH, *Hi-pp, Laxing, ParseHI >> ParseLo, *Nuc/Hi
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4.4 Conclusion

| have motivated a set of constraints governing linking of vowels to the distinctive moraic

structures in both Fuzhou and Fuging, and demonstrated that the interaction of the

constraints is successful in deriving the vowel distribution pairs in these two languages.

The constraints governing syllabification in Fuzhou and Fuqging are of four types. The

first type are the faithfulness constraints, such as the Parse family (i.e. ParseRT, ParseH,
ParseLo), the FiLL family (i.e. FiLL-p), and the Lex family (i.e. Lex-J, Lex-F). The second
type of constraints are the ones encoding the intrinsic segmental sonority to certain
gyllable positions, such as *Nuc/Hi, *Nuc/C, * Cop/Hi. The third type are the harmonic
ones like HTAGrup, F-Acr [Ro], *Hi/LoM. This set of constraints requires certain featural
agreement within a certain prosodic domain or prohibits conflicting features from
occurring the same domain. The last type of constraints is the parasitic group, such as
*Hi-up and Laxing. This set of constraints is related to syllable length. They either
prevent a high vowel from linking to two moras or assigning a certain feature to a

segmental root doubly linked to two moras. The vowel distribution patterns in both

Fuzhou and Fuqging are derived by the different rankings of the crucia constraints, as

shown in (63) and (64), respectively.

(63) Fuzhou ranking
*Nuc/C >> *Nuc/Hi >> *Cop/Hi

(64) Fuqing ranking
*Nuc/C, * Cop/Hi >> *Nuc/Hi

Notice that the mgjority of the constraints proposed are common in both languages.

Both Fuzhou and Fuaing, for instance, invoke the same types of faithfulness, such as Lex
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and FiLL which are undominated in these languages. The interna ranking of the Parse
family is that both ParseRT and ParseHI must dominate ParseLo. Moreover, there is a
difference between these two languages in terms of ranking schema of the constraint
restricting certain segments to certain syllable positions. In Fuzhou, *Nuc/C must rank
above *Nuc/Hi, which in turn ranks above * Copo/Hi, whereas in Fuging, both * Nuc/C and
*Cop/Hi dominate * Nuc/Hi. The third difference between these two languages in terms of
ranking is the relation between *Hi/LoM and Laxine. *Hi/LoH must rank above Laxing in

Fuzhou, while they are not crucially ranked with respect to each other in Fuging.
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CHAPTER 5

Stress effects on tone-vowel interaction

5.0 Introduction

Two asymmetries regarding tone sandhi and vowel alternation in Fuzhou and Fuqing

emerge from the investigation of disyllabic words in chapter 2. One is the asymmetric
behavior of syllables in different positions within a disyllabic domain. In particular, a
syllable in a non-final position (i.e., o, of a sequence 0,0,) usually undergoes either tonal
or both tonal and vocalic changes. In contrast, the syllablesin afinal position (i.e., o, of a
sequence 0,0,) do not change their lexical properties (either tone or vowel quality). The
other asymmetry is the different behavior of the tight syllables and the loose ones in the
very same non-final position. The loose syllables in a non-final position always undergo
both tonal and vocalic changes, whereas the tight syllables in the same position never
change their vowels, even though some of them do have tonal changes. Furthermore,
there is an identical patterning between vowel alternations and distributions. That is, the
vowel alternation patterns involved in the disyllabic words are the same as the vowel
distribution patterns exhibited in monosyllabic words. Moreover, the tonal changes in the
loose syllables are predictable. That is, the outputs of the changed tones must fall into the
tonal categoriesin thetight syllables.

Four questions arise from the observations described above. (i) Why do tone sandhi
and vocalic changes only happen to a non-final syllable within a disyllabic domain? In
other words, what is the difference between afinal syllable and a non-final syllable in that
domain? (ii) Why do only the loose syllables undergo the vocalic change but not the tight

ones? (iii) Why do the vocalic changes in disyllabic words follow the vowel distributional
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patterns in the monosyllabic words, namely, the changes are from the loose syllables to
the tight ones, but not vice versa? (iv) Are tone sandhi and vocalic changes related to each
other? If not, what triggers their changes?

This chapter ams at providing an answer for these questions. First, | address the
guestion of how stress affects tone-vowel interactions and identify what are the exact
factors that govern the asymmetry of the syllables in different positions within the same
domain and the asymmetry between the loose syllables and the tight ones in the same
position (i.e., the non-final position). Second, | extend the analysis proposed for the
vowel distributions in monosyllabic words to the vowel alternations in disyllabic
compounds, and investigate whether the prosodic anchor hypothesis proposed in chapter
3 and the constraints on syllabification motivated in chapter 4 can account for the
identical patterns between vowel distributions and alternations. Third, | explore the vowel
aternations in the reduplication forms, and provide an account for the vowel changes
between a base and a reduplicant based on the prosodic anchor hypothesis and prosodic
morphology within the OT framework (M & P 19933, b, 1994, 1995). Last, | examine the
similarities and differences between the reduplication forms and Fangie words (i.e., the
"cutting foot words"), showing that the apparent different outputs between these two
types of forms (i.e., the full copy in the reduplications and the partial copy in the Fangie
words) liesin the interaction of alignment constraints and structural constraints. Thus, the
vowel variations in various forms (i.e., disyllabic compounds, reduplications and Fangie

words) in Fuzhou and Fuging can be uniformly explained.

5.1 How does stress affect tone-vowd interaction?

This section focuses on the asymmetric behavior of syllables with respect to their
different positions within a disyllabic domain, and examines how stress actually affects

tone-vowel interaction. By a close examination of the spectrographic evidence provided
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by Wright (1983), | attempt to identify the exact factors that govern these asymmetries. |
will then propose a set of constraints which incorporate Wright's insight and account for
the asymmetries observed. | will further demonstrate how featural stability on the one
hand and the lack of featural stability on the other hand can be achieved by the interaction

of these constraints.

5.1.1  Identifying stress effects

The first asymmetry observed in chapter 2 is that the loose syllables in both Fuzhou and
Fuging behave differently with respect to the different positions in a disyllabic
compound. They undergo both tonal and vocalic changes when they do not occur domain-
finally. The tonal and vowel changes of the loose syllables in a non-final position are
illustrated in (1). The data of Fuzhou disyllabic compound nouns are from Liang (1983a).
The morphemes that undergo changes are emphasized by shading. The underscore
indicates the tone and vowels that will undergo changes in the shaded column, and their
corresponding outputs in the disyllabic column. The dots in the compounds signal

syllable/morpheme breaks.

Q) Morph. Gloss + Morph. Gloss - DisyllabicN Gloss

a KANMWM  ‘mjrror'  gUONH  'box' - KiIaNHvuoNH  ‘jewellery box'
b. NOUNMHM ‘neck' MENMH ‘chain' - NUNBMANENMH  ‘necklace’

M M

The first morpheme (i.e., the ones in the shaded column) of a compound in both (1a) and
(1b) contains a complex contour tone: that is, a MLM contour in (1a) and a MHM
contour in (1b). They are loose syllables. When they combine with a following morpheme

to form a compound, the vowel [A] in (1a) becomes its tense counterpart [a], and the
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diphthong [ou] in (1b) becomes its tight counterpart monophthongal [v]. Furthermore,
the complex tonal contours in both (1a) and (1b) are smplified in the compounds. The
MLM contour in (1a) changes into a H level tone, while the MHM contour in (1b)
changes into a simple contour HM. Of interest is that not only the vowel changes are from
the vowels in the loose syllables to the forms in the tight syllables, the output tones of the
changed syllables also belong to the tonal categoriesin thetight syllables. The similarities
between the syllables in a non-final position within a disyllabic domain and the tight
gyllables standing alone as monosyllabic words suggest that these two forms must have
something in common. This kind of co-variation between tone and vowels in (1),
however, does not show up in (2), where the loose syllables occur in a final position
within a disyllabic compound. That is, the morphemes in the shaded cells become the

second morphemes in the disyllabic compounds.

2 Morph  Gloss + Morph. Gloss - DigyllabicN Gloss
a ML 'rice TOYMEM — 'hag' - HIHAOYMHM 'rice bag'
b. kieH ‘platform’  ToOMHM  'step’ - KIEEMZOMHEM  'gteng
c. TaNM  ‘pot' TIIENMIM - thin ~  TaNHENME lid, cover'
L piece M
d. oo™ ‘'bebossy’ TOLOIM- ‘beak’ ~ O0IH.ZuOMM  ‘'seryant’

M

Like the morphemes in the shaded cells in (1), the ones in the shaded column in (2)

contain complex tonal contours (i.e., either MLM or MHM), hence are loose syllables.
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When they occur domain-finally in a disyllabic compound (i.e., the column after the
arrows), their tonal contours and vocalic properties remain unchanged?.

Comparing the lack of feature changes in the domain-fina syllables in (2) with the
changes of the tone and vowels in the non-final position in (1), it becomes clear that
different positions within a disyllabic domain play a crucia role for the contrast between
the featural stability on the one hand and the featural change on the other. The question
that arises from these observations is what makes these positions different from each
other. In other words, how can we explain the contrast between the featural stability in
final position and the lack of featural stability in non-final position within the same
domain?

The other asymmetry observed in chapter 2 is that tight syllables in a disyllabic
domain behave differently from the loose ones in the same domain. They do not change
their vowels no matter whether they occur domain-finally or not. That is, the contrast
between a non-final and a final position exhibited in (1) and (2) does not show up in (3),
where both morphemes within a disyllabic compound are tight syllables. The Fuzhou data
in (3) are from Liang (1983a).

(©)) Morph. Gloss +  Morph. Gloss — Disyllabic Gloss
N
a nattM - ‘egrthenware’  KuoH ‘pot’ - noiMtkuo"  ‘earthenware pot'
b. a* ‘girl’ KDaN " ‘circle - ofkKDaNH  'maid'
M M

1 Notice that the consonants [ta] and [ta[] in (2b, d) become [Z] intervocalically, and [T]Jin (2¢) becomes
[H] when it follows a nasal of its preceding morpheme. Since this thesis focuses its attention on tone-vowel

interaction, this kind of consonant change will not be discussed.
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c. ToeiNM ‘cut' PNHM 'flannel - TOEINL.NY  ‘cotton flanndl'

L ' NHM

The morphemes in the compounds in (3) contain either aH level tone or a ssmple contour
tone (i.e, HM or ML), hence they are tight syllables. This type of syllable does not
exhibit vowel changes at all, no matter where the vowels occur. For instance, the
compound noun [naiMt kuoH] ‘earthenware pot' in (3a) is comprised by the two
morphemes [nai=M] ‘earthenware’ and [kvo*] ‘pot’, whose vowels [ai] in the non-fina
position and [vo] in the final position remain unchanged. The same kind of vowel
stability is also observed in (3b) and (3c). The question raised from the comparison of the
lack of contrast in (3) with the contrast in (1) and (2) is that if the vowel changes were
due to the different positions within a disyllabic domain, why don't the different positions
in the same domain trigger any vowel aternations for the tight syllables in (3)? The two

asymmetries observed in (1), (2) and (3) can be summarized in (4).

(4) Two asymmetries of syllablesin adisyllabic domain

DOMAIN: 0 )
[ Gl 02] ] /\ ) /\
tighto looseo tighto looseo
VOWEL CHANGE NO YES NO NO
TONAL CHANGE SOME ALL NO NO

The chart (4) shows that the contrast between o, and o, in terms of their feature stability
is quite straightforward. That is, the second syllable (i.e., 0,) within a disyllabic domain
never changes its lexical properties, no matter whether it is tight or loose. On the other
hand, the change of features in the first syllable within a disyllabic domain is more

complex. Different syllables in this position behave differently. In particular, the tight
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syllables do not have any vowel changes, even though some of them might have tonal
changes. Conversely, the loose syllables in this position aways have both tonal and
vowel changes. Our task then isto find an explanation for these asymmetries.

Attempting to account for the tone sandhi and vowel aternations in Fuzhou, Wright
(1983) conducted a series of experimental studies, and found that the length of the first
gyllable in a disyllabic word reduces nearly two thirds in duration from its citation form
(i.e,, the form which stands alone as a monosyllabic word). Some of the examples
provided by Wright (1983) are given in (5) below. The duration in milliseconds of each
monosyllabic morpheme is listed in the left shaded column. The right shaded column
indicates the duration of a disyllabic word with the numbers before "/" for the first
gyllable and the ones after "/" for the second syllable. The dots in the disyllabic words
indicate syllable and/or morpheme boundaries. The underscore indicates tonal and vocalic

changes.

(5) Duration change for loose syllables in Fuzhou (Wright 1983:36-38)

morph? Gloss msec. disyl. word Gloss msec. 0,/0,

a  Kell2 v, ‘'record 320  K1%2.0012 vceA  'mark, sign'  136/432

b. kouv2 i ‘rent 400 KU2,ToWO 4 rent house'®  152/432

2

c. 710112 o 'facing 368  TPS2.mi2 g6 ‘'tocontrast’  144/280

2 The 12 tone in this column belongs to the category of Yin Qu, which is a MLM contour tone in our

representation.
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The morphemes in (5) contain atonal category and vocalic forms that belong to the loose
gyllables. When they combine with a following morpheme to form a disyllabic
compound, they change both their tonal contour and vowel features. Comparing the
numbers in the two shaded columns, the monosyllabic morpheme [ke112] ‘record' in (5a)
has a duration of 320 msec. When it co-occurs with a following morpheme in adisyllabic
compound [K1%2.0v12] 'mark, sign’, its duration reduces to 136 msec. The same pattern of
duration reduction is also observed in (5b) and (5¢), where the morphemes [kou?1?] ‘rent’
and [to112] ‘facing' reduce their duration from 400 msec. and 368 msec. to 152 msec. and
144 msec., respectively. Moreover, comparing the numbers before the slash "/" with the
ones after the slash "/" in the last column, shows clearly that the duration of the first
gyllable is significantly shorter than that of the second syllable within the same domain.
The data in (5) seems to suggest a correlation between duration reduction and the
change of vowel features for the non-final syllables. A closer examination of the same
type of datain (6), however, shows that the evidence for the apparent correlation between
the shortening of syllable and the change of features in (5) is inconclusive. Cases where
gyllables in a non-final position reduce their duration without involving any vocalic
change are also found in Wright's spectrographic studies. The examples in (6) are drawn

from Wright (1983).

(6) Duration change for tight syllables in Fuzhou (Wright 1983:36-38)

morph?3 Gloss msec. disyl. word Gloss msec. 0,/0,
a n# E fly 304 MMk E»a  ‘arplane 112/280

b. Ku52 o 'paste 400 KUZTOOI?? o, 'paste paper’  144/366

3 The 44 and 53 tones in this column belong to the categories of Yin Ping and Yang Ping respectively. They

areH level and HM contour tonesin our representation.
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c. TolMy32 2 ‘'tocut 456  TP2ZT1LWP 245  ‘talor 128/336

2

All morphemes in (6) have tones that belong to the tight syllables. Comparing the two
shaded columns, the duration of the morpheme [ni44] 'fly' in (6a) is 304 msec. When it
combines with another morpheme to form a disyllabic compound [n144.k144] ‘airplane, its
duration reduces to 112 msec., nearly one third of its duration as a citation form. The
same shortening effect is also observed in [Ku32] ‘paste’ (6b) and [tolTyP=2] 'to cut' (6¢),
where the duration for these monosyllabic morphemes reduces from 400 msec. and 456
msec. to 144 msec. and 128 msec., respectively. Note that, unlike the data in (5) where
the shortening of duration is accompanied by the vocalic changes, the vowels in the non-
fina syllables in (6) do not undergo any change, even though their duration has been
shortened and some of them have tonal changes, such as the examples in (6b) and (6c).
Comparing (5) with (6), reveals that the vowel aternations in a disyllabic compound
relate to, but do not necessarily result from, the duration reduction.

Based on these findings, Wright claims that the tone sandhi and the vowel
aternations in Fuzhou are independently triggered by stress, and that stress in Fuzhou is
assigned to an iambic foot with the final syllable being a metrical head. The stress effect
on tone sandhi is more direct. That is, the shortening of an unstressed syllable (or "weakly
stressed syllable" in Wright's term) in a disyllabic domain gives rise to the loss of a mora,
hence triggering tone sandhi. However, the relation between the shortening of the non-
fina syllables and the vowel aternations is not quite obvious. Wright proposes a
constraint that prohibits an unstressed syllable from having a branching nucleus. As a
result, only syllables violating this constraint undergo the vocalic changes, whereas the
ones which do not violate this constraint do not undergo any vocalic change.

Wright's proposal focuses on the change of the tones and vowels in the non-final

syllables (i.e., the unstressed syllables), hence is only partially successful in accounting
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for the contrast between the change of tones and vowels in a non-final position and the
lack of changes in a final position. As for the featural stability exhibited in the find
gyllables, one could infer from Wright's proposal that since stress is assigned to an iambic
foot, the final syllable of a disyllabic domain always bears a stress, hence neither |oss of
mora nor violation of the constraint (that disallows a branching nucleus) takes place in a
stressed syllable. Therefore, the tonal and vowel features must be retained in a domain-
final syllable. Thus the first asymmetry, that is, the contrast between the different
positions within a disyllabic domain is accounted for explicitly and implicitly by Wright's
proposal.

Although Wright's proposal says nothing about the contrast between the lack of the
vowel changesin the tight syllables and the change of vowel in the loose ones in the same
non-final position, as shown in (4), and the similarities between the vowel alternation in
the disyllabic compounds and the vowel distributions in the monosyllabic words, she
does provide strong evidence showing that the difference between the two positions in a
disyllabic domain is their duration. Phonetically, duration is diagnosed as one of the
strongest correlates of stress (Fry 1958, 1976). Phonologically, vowel quality or other
segmental features often interact with stress, such that schwa in some languages is
stressless (Hayes 1991, 1995). The Fuzhou data examined above provide another type of
phonological diagnostic for stress. That is, the featural content in the stressed syllable
(i.e., the domain-final syllable) is more stable than that of the unstressed syllables within
adisyllabic domain.

Based on the observations from the Fuzhou data in (1), (2) and (3), as well as the
experimental evidence provided by Wright (1983) in (5) and (6), | build on Wright's
insight and propose that the stress effect on tone-vowel interaction is twofold. On the one
hand, it preserves all lexical properties in the stressed syllable; on the other hand, it
reduces the weight of an unstressed syllable, hence triggering various tonal and vocalic

changes. To assign prominence to the final syllable within a disyllabic domain, | propose
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Prominence Alignment (7) which assigns a metrical grid mark to the rightmost syllable of
a disyllabic domain, and Prominence Reduction (8) which prevents an unstressed syllable

from being bimoraic.

(7) Prominence Alignment (PromALIGN)
Given adomain x, ametrical grid mark must be aligned to the right edge of x.

x = morphonological word.

(8) Prominence Reduction (PromREeDuC)

If a isnot assigned ametrical grid mark, a cannot be bimoraic.

The function of PromREeDUC IS tO require a non-prominent syllable to be monomoraic,
triggering both tonal and vowel changes in the non-final syllable, if that syllable is
bimoraic in the first place. This constraint reflects the spirit of Prince's (1990:358)
"Weight-to-Stress Principle” in that it makes the weak weaker.

It must be pointed out that the constraints proposed above aim to account for one of
the asymmetries summarized in (4). That is, the contrast between the feature stability in o
, and the tonal and vowel changes in g;. The other asymmetry in (4), namely, the contrast
between the tonal and vowel changes in the loose syllables and the lack of vowel changes
in the tight ones follows from our proposal accounting for the tonal and vowel
distributions in the monosyllabic words. It will be discussed in detail in the latter part of

this chapter.

5.1.2  Asymmetric behavior of syllablesin Fuzhou

Having proposed the relevant constraints for the contrast between different positions

within the same domain, | now proceed to demonstrate how these constraints and their
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interaction with the constraints on tonal distribution can successfully derive (i) the
featural stability in final position, (ii) the possible tonal and vowel changes in non-final
position of the same domain, and (iii) the identical tonal pattern between the output of the
tone sandhi in the loose syllables and the output of the tonal distributions in the tight
syllables.

Fuzhou tonal distributions demonstrated in chapter 3 show that there are two types of
gyllables: tight and loose. The former are monomoraic, and the latter bimoraic. Their
combinations in a disyllabic domain give four possibilities. (i) loose-loose, (ii) loose-
tight, (iii) tight-loose, (iv) tight-tight. In the following, | show how the surface forms for
each of the four pairs of syllables in a disyllabic domain can be achieved by the
constraints proposed in the last section and the constraints on tonal distributions proposed
in chapter 3.

| assume that the PromALicn (which assigns prominence to the rightmost syllable
within a domain) is highly ranked; there are no constraints higher than PromALiGN that
could cause it to be violated. Outputs violating this constraint will therefore not be
included in tableaux below. The square brackets without a subscribed symbol "o"

indicate the head of a syllable, namely, the nuclear mora.

171



Chapter Five Jiang-King, 1996

(9) Loose-loose compounds in Fuzhou

"Input"4 Cand, Cand, Cand,
TTT TTT TTT TTT TTTTTT TTT TTT
VoIV VooV VA VoIV

[ [l‘J]M‘ il [L‘llu‘ I [ [HN]L[ [L‘l]LT [ [Lﬂc,[ [l‘J]M‘ I | [ [L‘llu‘ i [l‘J]H‘ I,

RTRT RTRT & RTRT RTRT RT RT RT RT RTRT RTRT

PromRebuc *|
HoBIn *|
ParseTN *

The input in tableau (9) contains two bimoraic syllables. It is shown that violation of
PromRebuc or HoBin (which is motivated by the tonal distribution in Fuzhou, see the
detailed arguments in section 3.3.1) is fatal since these constraints are highly ranked.
Cand, violates PromRebuc because the unstressed syllable has a bimoraic structure. The
first two candidates satisfy PromRebuc in the same way. That is, the non-final syllable in
both of them lost one of their two moras, hence is monomoraic. The difference between
them is that the tone left by the loss of the mora in Cand, is parsed onto the remaining
mora, resulting in a HoBin violation, whereas the tone left by the loss of mora in Cand,
stays unparsed, a violation of ParseTn, the lowly ranked constraint. Cand,, therefore, is
optimal. The crucia ranking for the loose-loose compound in Fuzhou is PromREDUC,
HoBIN >> ParseTN.

It is important to notice that by satisfying PromREeDuC, there is a concomitant
violation of Faithfulness: namely, the bimoraic structure of the first syllable in a

disyllabic form becomes monomoraic in both (9) and (10).

4 By "Input", | mean the form that would be optimal on its own. It is not necessarily an input in the sense of

"underlying representation”.
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(10) differs from (9) in that its input is a loose-tight compound rather than loose-
loose one. The last candidate violates the faithfulness constraint Lexpt (which prohibits
insertion of any F-element that is not present in the input) because the domain-final
syllable with a single mora in the input becomes bimoraic. Cand; violates PromREepuc
because the unstressed syllable keeps its two moras. Comparing the first two candidates,
Cand, violates HpoBin by linking three tones to one mora, while Cand, violates ParseTn
by leaving a tone unparsed. Since ParseTn is the lowest ranked constraint, Cand, wins.

Again, the ranking established in (9) also appliesto this case.

(10) Loose-tight compounds in Fuzhou

"Input” Cand, Cand, Cand, Cand,
TTT T(T) TTT T(T) TTT T(M TTT T(T) TT TTT
[[V]\][[V]L [[v]lj[[v]]g [[v]/]c,[[v]]c [[V]\][[V]L [[V]]G[[V]\]

W] L MR Wl LI K ulp ] L MpEmpys
|| BN NN NN || BN \ ||
RTRT  RT(RT) &  RTRT RTRT) RTRT RT(RT) RTRT  RT(RT) RT RT RT

LExu *|
ProvmREDUC *1

HpoBin *1

ParseTN *

Both (11) and (12) have one property in common, that is, the non-final syllable in both
cases is monomoraic. Their difference lies in the final syllable. It is a loose syllable in
(11) and atight onein (12). The last two candidates in each of them incur two violation
marks for Parse. This time, it is the tone and the segmental root in the non-final syllable
that get unparsed. Only the first candidate in each case incurs no violations, hence is

optimal.
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(11) Tight-loose compounds in Fuzhou

"Input” Cand, Cand, Cand,
T(T) TTT (M) TTT T(T) TTT (M) TTT
VooV VooV \o V| AR
[T Tk, (ORI Tud, | DO TE IRy | [0 IHIu T,
N N | || N
RT(RT) RT RT & RT(RT) RTRT RT(RT) RT RT RT(RT) RT RT
PromREDUC
ParseTN ** **
(12) Tight-tight compounds in Fuzhou
"Input” Cand, Cand, Cand,
M 1M ™M 1M M 1M ™M 1M
Y VY oV VoA
[ 10 M [IHT TG0 [ 10 M [IHT TG0 I
NN NN \ N N
RT(RT) RT(RT) &  RT(RT) RT(RT) RT(RT) RT(RT) RT(RT) RT(RT)
PromREDUC
ParseTN ** **

Jiang-King, 1996

Notice that the constraints PromRebuc and HoBin do not play any role in determining

the optimal output in (11) and (12) since the inputs in these cases contain a tight syllable

in the non-final position.

| have shown in this section that regardless of what combinations of the two types of

gyllables are in a disyllabic domain, the rightmost syllable within this domain always

keepsits lexical properties. This is because the aignment constraint PromALiGN and LEx|L

are highly ranked. Any loss of lexical properties (either prosodic or featural) would be

prevented. The asymmetrical behavior between the loose syllables and the tight ones in

the non-final position can be accounted for by the constraint PromRebuc in the following

way. Since the input for a loose syllable contains two moras while a tight one only
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contains a single mora, the former violates PrRomREebuc, hence triggering tonal and vowel
changes, whereas the latter does not violate PromREebuc, therefore, no vowel changes take
place. | a'so demonstrate that the identical output tone sandhi between the non-final loose
syllables and the tonal distributions in the tight syllables can be achieved by the
interaction of the constraints on stress effects, namely, PromALicN and PromRebuc with
the constraint on tonal distributions HoBin proposed in chapter 3, as well as the

faithfulness constraint ParseTN.

5.1.3 Asymmetric behavior of syllablesin Fuging

Fuqing disyllabic compounds also exhibit the same types of asymmetries as those
observed in Fuzhou. First, the loose syllables, i.e., the syllables with a falling tonal
contour containing a L tone, and undergo both tonal and vocalic changes when they
combine with a following morpheme to form a disyllabic compound. In other words,
when a loose syllable occurs in a non-final position, its vowel changes into the
corresponding tight form, and its tone also becomes a tone belonging to the tight

categories. These kinds of tona and vocalic changes in the loose syllables are illustrated

in (13).
(13) Morph Gloss + Morph Gloss — Disyl. word Gloss
a NeH ‘ear’ o ‘pick’ — NtHroH quec  ‘'earpick’
TIONML  ‘excrement TN M 'bucket' -  TIUNHM 2l 'manure bucket'
TN M
c. T/ML  'hamboo' ‘mat’ - TYH o~ 'bamboo mat'
TolpoH Topo Hv
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The morphemes in (13) al have a contour tone that is comprised of a non-L tone
(i.e., either H or M) and a L tone. Therefore, they belong to the loose type of syllables,
and hence are bimoraic. When they occur in a non-final position, their vowel [€], [0] and
[M] become the corresponding tight forms [1], [v] and [], respectively. Meanwhile, their
tones aso get changed, and the tonal changes are precisely the loss of the L part of the
entire tonal contour. For instance, the morpheme [NegH:] 'ear’ in (13a) has a contour tone
HL. When it occurs in the non-final position within a disyllabic compound [Ni* 1tof]
‘earpick’, its original tonal contour gets simplified and becomes a H level tone. Its vowel
[€] changes into the corresponding tight form [1]. The same patterns of tonal and vocalic

change are also observed in (13b) and (13c).

(14 Morph Gloss + Morph Gloss - Disyl. word Gloss

a TENH  ‘dectricity’ TmeuM  ‘watch' - TeNHTIELM  esi  'meter’

VONML  ‘tender HUOIML 'sister' - VONHM AOA 'young sister'
HLOIML A
c. TWWAN ‘half' vI/H 'day’ . TaNAvI/H 620 'half aday'

ML

Asin (13), the morphemes in the left column in (14) contain atone with aL tone as
the second part of the contour, hence they are loose syllables with a bimoraic structure.
When they occur in anon-final position in a disyllabic compound, their main vowels [E],
[O] and [A] become the corresponding tight forms [€], [0] and [a], respectively.
Meanwhile, the L tone in ther origina tona contour gets lost. For example, the
monosyllabic morpheme [TIENHL] ‘eectricity’ in (14a) changes into [TiEN H] when it co-
occurs with another morpheme in a disyllabic compound [TEN" TTIELM] 'meter’. The
vowel change in this caseis from [E] to [€], and the tonal changeis from HL to H, that is,

the loss of the L part of the entire tona contour. Compare the two morphemes [VONNML]
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‘tender’ and [uLOIML] 'sister’ in (14b), they both have the same ML contour tone, and their
vowels include [O], hence they are loose syllables. When they occur together as a
disyllabic compound [voNHM puOIML] ‘'young sister', the first morpheme changes its
vowel from [Q] to [0], and its tone from ML to HM. The tonal and vowel changesin the
first morpheme, however, do not happen to the second morpheme, the one which occurs
domain-finally. This contrast shows clearly that different positions within a disyllabic
domain play a crucial role in determining the featural change on the one hand, and the
featural stability on the other.

However, the tonal and vowel changes of the non-final morphemes exhibited in (13)
and (14) are not found in (15), where the non-final syllables in the disyllabic compounds
are originally tight. In particular, the vowels [€], [0] and [a] in the tight syllablesin (153),
(15b) and (15c) do not change into their corresponding forms [1], [v] and [A]. Their tonal

changeis not the same type of change observed in (13) and (14).

(15) Morph Gloss + Morph Gloss -  Disyl. word Gloss
a ogM 'wash' 'hand® - oOgML e 'wash hands
To H 1o KM

M
b. TONM ‘become’ Na™  ‘famil - TONENaf™ .6 ‘decision-maker'
yI

c. no/H  ‘combine TOR ‘arm'’ - na/MiTaR 6w 'purse’

Comparing the lack of vowel change in (15) with the vowel alternations in (13) and
(14), it becomes clear that different types of syllables behave differently with respect to
their moraic structures. The vowel aternations take place only in the bimoraic syllables
occurring in a non-fina position, whereas no vowel aternations happen to the

monomoraic syllables, whether they occur domain-finally or not. This finding is
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compatible with the constraints proposed for Fuzhou disyllabic compounds. In particular,
the non-final syllable in a disyllabic domain is unstressed, hence subject to the constraint
Prominence Reduction, which requires an unstressed syllable to be monomoraic. A
bimoraic syllable in that position must be made monomoraic syllable, triggering the
vowel change. A tight syllable, however, is monomoraic; and does not violate this
constraint; hence it need not change its vowel. As for the contrast between a loose
gyllable in different positions within a disyllabic domain, it can be accounted for by the
constraint Prominence Preservation, which ensures that all lexical properties of a stressed
gyllable, i.e., the final syllable, must remain unchanged.

Now we have clearly identified (i) the contrast between the loose syllables in
different positions in a disyllabic domain, (ii) the contrast between the loose syllables and
the tight ones in the same position of adisyllabic domain, and (iii) the identical patterning
between tone sandhi and vowel aternations in the loose syllables, and the tonal and
vowel distribution in the tight ones. In the following, | will demonstrate how the
constraints proposed for Fuzhou disyllabic compounds can be extended to the Fuging
cases, accounting for the same types of asymmetries and identities between tona and

vowel distributionsin the tight syllables and their alternations in the loose ones.

(16) Loose-loose compound in Fuging

"Input” Cand, Cand, Cand,
TL TL TL T L TL T L TL TL
L] - amn I
[ [l‘J]LT i [L‘llu‘ I [ [Lﬂc,[ [l‘J]H‘ I, | [ [Lﬂ,,[ [l‘J]H‘ I, | [ [L‘llu‘ i [l‘J]H‘ 1,
RTRT RTRT & RTRTRTRT RT RT RT RT RTRT RTRT
PromREDUC *1
*Nuc/[-Rsp] *1
ParseTN *
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The input in tableau (16) contains two bimoraic syllables. It is shown that violation of
PromRebuc or *Nuc/[-Rsp] is fatal since these constraints are highly ranked. Leaving
everything in the input unchanged, as in Cand,, violates PromRebuc since an unstressed
gyllable (i.e., the non-final syllable) has two moras. The first two candidates satisfy
PromREDUC in the same way. That is, all lexical properties in the rightmost syllable are
left unchanged, and the non-final syllable in both of them has lost one of their two moras,
hence is monomoraic. The difference between them is that the L tone left by the loss of
mora in Cand, is parsed onto the remaining mora, resulting in a *Nuc/[-Rsp] violation,
whereas the L tone left by the loss of mora in Cand; stays unparsed, a violation of
ParseTn. Since *Nuc/[-Rsp] ranks above ParseTn, Cand,, therefore, is the optimal one.

As for the loose-loose compound in Fuzhou, the crucia ranking for the loose-loose

compound in Fuging is PRomRebuc, * Nuc/[-Rsp] >> ParseTN.

(17) Loose-tight compounds in Fuging

"Input” Cand, Cand, Cand,
T L T(T) TL T T L T T L T(T)
[[‘]‘][[v]], [[‘]1,[[v]]0 [[]VI,[[V]]G [[‘]‘][[v]],
W[ M W1l W L[ [k MRy
|| N NN NN || BN
RTRT  RT(RT) & RTRT RTRT) RT RT RT(RT) RTRT  RT(RT)
PromREDUC *1
*Nuc/[-Rsp] *|
ParseTN *

(17) differs from (16) in that its input is aloose-tight compound rather than a loose-loose
one. Asin (16), Cand, violates PromRepuc because the unstressed syllable (i.e., the left

syllable) is bimoraic, and so is out. Comparing the first two candidates, Cand, violates
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*Nuc/[-Rsp] by linking the L tone to the nuclear mora, while Cand, violates ParseTn by
leaving the L tone unparsed. Since ParseTn is the lowest ranked constraint, Cand, wins.

Again, the ranking established in (16) aso appliesto this case.
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(18) Tight-loose compounds in Fuging

"Input” Cand, Cand, Cand,
T(T) T L T(T) T L T(T) T L T(T) T L
\/ || \ || \ || \ |
(IR LI ], [IHT L THIn ], (IR0 IR, [IHT LK ],
N N | | N
RT(RT) RTRT & RT(RT) RTRT RT(RT) RT RT RT(RT) RT RT
ProvmREDUC
Parse *1* *1*

Jiang-King, 1996

Both (18) and (19) have one property in common, that is, the non-final syllable in both

cases is monomoraic. Their difference lies in the final syllable. It is a loose syllable in

(18) and atight one in (19). The last two candidates in each of them incur two violation

marks for Parse. This time, it is the tone and the segmental root in the non-final syllable

that get unparsed. Only the first candidate in each case violates nothing, and hence is

optimal. Notice that the constraint PRomRebuc plays no role in determining the optimal

output in (18) and (19) since the "Input"s in these cases contain a tight syllable, hence are

monomoraic in the non-final position.

(29) Tight-tight compounds in Fuging

"Input” Cand, Cand, Cand,
(M) T(M Tm 1M (M TM Tm T
VAR \VARRRYS \ \/ VAR
(LMD M L, [ TG0 ML, [IM 1L THT L, [ TG HT L
NN NN \ N N
RT(RT) RT(RT) &  RT(RT) RT(RT) RT(RT) RT(RT) RT(RT) RT(RT)
ProvmREDUC
Parse *1* *1*
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| have shown in this section that no matter what combinations of the two types of
gyllables are in a disyllabic domain, the rightmost syllable within this domain always
keeps its lexical properties. This is because the alignment constraint PromALIGN is highly
ranked. The asymmetrical behavior between the loose syllables and the tight ones in the
non-final position can be explained by the constraint PromRebuc, since the input for a
loose syllable contains two moras while a tight one only contains a single mora. The
former violates PromRebuc, hence triggering tonal and vowel changes, while the latter
does not violate PromRebuc, hence no vowel changes take place. | also demonstrate that
the identical output tone sandhi between the non-final loose syllables and the tonal
distributions in the tight syllables can be achieved by the interaction of the constraints on
stress effects, namely, PromALicn and PromRepbuc with the constraint on tonal
distributions *Nuc/[-Rsp] proposed in chapter 3, as well as the faithfulness constraint

PaRrse.

514 A summary

| have identified two asymmetries regarding syllables in different positions within a
disyllabic compound. The first one is the contrast between the featural stability in afinal
syllable and the lack of featural stability in a non-final syllable. The spectrographic data
provided by Wright (1983) show that the duration of a non-final syllable is significantly
shorter than one in a fina position. This shortening effect in the non-final position is
characterized as a stress effect which causes tone sandhi and vowel change in an
unstressed syllable (Wright 1983). Following Wright's insight, | propose two constraints,
Prominence Alignment and Prominence Reduction, to account for the contrast between
the featural stability on the one hand and the featura change on the other.

The second asymmetry is that different types of syllables in the same non-fina

position of a disyllabic compound behave differently. The loose syllables in this position
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aways change their tone and vowels, and the tone sandhi and vowel alternations for these
types of syllable are identical to the tonal and vowel distributions observed in the tight
gyllables. On the other hand, the tight syllables in the very same position never change
their vowels, even though some of them do have tonal changes. This contrast between the
loose and tight syllables in the same position is identified as being due to their different
moraic structures. That is, the loose syllables are bimoraic, hence subject to the constraint
Prominence Reduction which requires an unstressed syllable to be monomoraic. On the
other hand, the tight syllables are monomoraic; hence not subject to Prominence
Reduction; therefore, do not have any vowel change.

My proposal differs from Wright's account in that it encodes the different moraic
structures between the two types of syllables into the constraint on an unstressed syllable,
namely, Prominence Reduction, correctly predicting that only the bimoraic syllables (i.e.,
the loose syllables) undergo vowel changes but not the monomoraic syllables (i.e., the
tight ones). Since the different moraic structures for the different types of syllables have
aready been motivated by their tona distributions in chapter 3, and this structural
difference affects their vowel distributions in monosyllabic words, it is expected that the
vowel aternation in the bimoraic syllables of the disyllabic compounds would be
identical to the vowel distributions in the tight syllables of the monosyllabic words. Thus,
we achieve a unified account for the vowel distributions and aternations in both
monomoraic and bimoraic forms. Moreover, | have shown that the striking similarity
between the tone sandhi in the loose syllables and the tonal categories in the tight
syllables lies in the interaction of the constraint Prominence Reduction with the
constraints on the tonal distributions HoBin and *Nuc/[-Rsp], as well as the faithfulness

constraint ParseTN.

5.2 Vowsel alternationsin disyllabic compounds
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In the last section | proposed a set of constraints on stress, successfully predicting the
contrast between the featural stability in the final syllables on one hand, and the featural
change in the non-final syllables on the other hand. In particular, the feature stability is
guaranteed by Prominence Alignment (which assigns a final syllable) and Parse (which
prevents afinal syllable from losing its lexical properties), whereas the featural change is
triggered by Prominence Reduction which requires an unstressed syllable to be
monomoraic. In this section, |1 focus on the identical patterning between the vowel
aternations in the loose syllables that do not occur domain-finaly and the vowel
distributions in the tight syllables, and answer the question of why the vocalic changes
involved in the non-final syllables always fal into the vowel distributional patterns
between the loose syllables and the tight ones in monosyllabic words. In other words, the
outputs of the vocalic changes in the non-final position are always the forms occurring in
the tight type of monosyllabic words, and not vice versa. Under the prosodic anchor
hypothesis proposed in chapter 3, the tight-loose distinction is argued to be a structural
difference (see chapter 3). That is, the loose syllables are bimoraic, while the tight ones
are monomoraic. If the effect of Prominence Reduction is to require the non-final position
to be monomoraic, then the identical patterning between the vowel alternations and the
vowel distributions is expected. Since the tight syllables and the syllables that undergo
changes in the non-final position have identical moraic structure (i.e., monomoraic), their
featural similarities are no longer a mystery.

The task of this section is to demonstrate how the interaction of the sets of
constraints, that is, the constraints on stress proposed in the last section and the
constraints on syllabification proposed in chapter 4, can successfully account for the
identical patterning between the vowel alternations in the disyllabic compounds and

distributions in the monosyllabic words.
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5.2.1 Fuzhou disyllabic words

As shown in section 5.1.2, Fuzhou disyllabic words exhibit three characteristics. First,

gyllables in a non-final position in a disyllabic domain undergo certain changes, whereas
syllables in afinal position of the same domain never change anything. Second, syllables
in the same non-final position behave differently with respect to their moraic structure. In
particular, loose syllables (i.e., bimoraic syllables) aways change both tone and vowels,
while tight syllables (i.e., monomoraic ones) never have any vocalic change, even though
they may or may not change their tone depending on the particular tonal configuration.
Third, the vowel dternations in non-final loose syllables are identical to ther

corresponding tight forms in the monosyllabic words. These properties are illustrated

again in (20).
(20) Morph. Gloss + Morph. Gloss - DisyllabicN Gloss
a  NOUNMH 'neck' MENMH  ‘chain - nNUNHBMAIENM  'necklace
M M ! HM
b. noartM ‘earthenware  Kuo* ‘pot’ -~ narML kuo* ‘earthenware pot'

The disyllabic word [NUNEM AIENMAM] ‘necklace’ in (20a) is composed of two
monosyllabic morphemes [nouNMHM] 'neck’ and [AMIENMHM] ‘chain’. They both contain a
complex tona contour that belongs to the loose type of syllables, and hence are bimoraic.
Interestingly, the output of the disyllabic word shows that the tonal and vocalic featuresin
the first syllable of this disyllabic word differ from the tonal contour and the vowels in
the morpheme [nou NEM] ‘neck’. The diphthong [ou] becomes a monophthongal [v], and
the MHM tonal contour becomes HM. On the other hand, the tonal contour and the

vowels in the second syllable of this disyllabic word remain unchanged. Recall that an

185



Chapter Five Jiang-King, 1996

underlying high vowel /u/ surfaces as a monophthongal [v] in a tight syllable and as
diphthong containing the high vowel [ou] in a corresponding loose syllable; it becomes
clear that the change from [ou] to [u] in (20a) is exactly the same as the corresponding
pair i, ~ pu in monosyllabic words. Thisidentical relation between the vowel aternations
in disyllabic words and the vowel distributions in monosyllabic words can be explained
easily under the theory proposed in this work. That is, since the tight syllable is
monomoraic and the loose syllables bimoraic, linking of an underlying high vowel /u/ to
the distinctive moraic structures would give rise to the monophthongal [v] in a tight
syllable on the one hand, and the diphthong [ou] in a loose syllable on the other hand.
Now the question is why does the diphthong [ou] in a non-final loose syllable become
[v], but not *[p]? The answer is that the constraint Prominence Reduction only alows a
monomoraic syllable in that non-final position, forcing the loose syllable in that position
to lose a mora. As a result, the [ou] which underlyingly is a high vowel /u/ becomes a
monophthongal [v] but not [0]. In other words, the stress effect forces a non-final loose
gyllable to lose a mora, giving rise to a monomoraic structure which is the same as the
moraic structure for the tight syllables, therefore, the vowel alternation pattern u, ~ py
follows. The following tableau (21) shows how the change from pu, to i, can be achieved
by the interaction of the two sets of constraints, that is, the constraints related to stress,
i.e.,, ProvALIcN and PromRebuc, and the ones on syllabification, such as ParseH..
Following the conventional notation for representing stress, the x's on top of a's stand for
stressed syllables, while the dots on top of a's indicate unstressed syllables

The input in (21) contains two bimoraic morphemes (i.e., two loose syllables). The
last candidate violates PromALicN (which requires a metrical grid to be aligned to the
rightmost syllable within a word) since the prominence indicated by the "x" on top of the
gyllable node is aligned to the left, resulting in a misplacement of stress. Leaving
everything unchanged, as in Cand,, violates PromRepuc, so Cand, is out. Comparing the

first two candidates, both satisfy the stress-related constraints. The difference between
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them is that the high vowel [v] which stands for the root node containing a feature [+Hi]
gets parsed onto a prosodic anchor in Cand,, while in Cand, it is left unparsed, resulting
in violation of ParseHi. Since Cand; sdtisfies all constraints, it is the optimal output.

Thereisno crucial ranking in this case.

(21) Output candidates for [nu NEM AIEN MHM] "necklace’ in Fuzhou

"Input” Cand, Cand, Cand, Cand,
(. X) (. X) (- X) (% -)
‘ N N N N N
it /uu ‘ ‘ ‘ ‘
| | % TR TITTTo TSR T u\
novNALE N ‘ N)\EVN ‘>N)\EVN HN)\EVN HN)\‘N
ouNMEM 'neck’ nu 1 n euNA | n ou NAI n ov e
nT)\lEN M [NUNEM AIENM | [NON.AIEN] | [nOUN.AIE | [NOUN.AIE
‘chain’ " N] N]
'necklace’
PromALIGN *|
PromREDUC *| *1
ParseHI *1

Notice that once the constraints related to stress have been satisfied, the output
vocalic form is determined by the constraints on syllabification, which are the same as
that used for the vowel distributions in monosyllabic words. This explains why the output
of vowel changes in a loose syllable is always identical to the output of the vowel
distributions in atight syllable.

An examination of the data in (20b) shows that when a disyllabic word [nai ML.kuoH]
‘earthenware pot' is comprised of two morphemes [nai H¥] ‘earthenware’ and [kuo*H] ‘pot’
belonging to the tight type of syllables, neither the first morpheme nor the second one has

any vocalic change. The lack of vowel alternation in either the final or the non-final
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position for the tight type of syllables is expected under the current theory, since there is

no structural change involved. Thisis demonstrated in tableau (22) below.

(22) Output candidates for [naiMt.kuoH] ‘earthernware pot' in Fuzhou

"Input” Cand, Cand, Cand,
(. X) (. x) [ (x )
N N
‘ N N N N N N
H H \ \ \ \
no t Kuo | | ‘ ‘ | |
I‘]GIHM na tKuo na K <ue na 1t KuUo
‘earthernware [nau™-kuo] [not.ko] | [not.kvo]
+ KUOH "pot’ ‘earthernware pot'
ProMALIGN x|
Parse *|

The last candidate in (22) violates PromALIGN because the prominence is aligned to the
left rather than to the rightmost syllable of the word. The middle candidate satisfies
PromALIGN by aligning the stress to the rightmost syllable of the word. However, it
violates PARSE since the high vowel [u] in the fina syllable is left unparsed. Only the
first candidate violates no constraint, and is optimal. Notice that the constraint
PromRebuc is not violated in any member of the candidate set, since the morphemes

involved are all monomoraic.

5.2.2 Fuging disyllabic words

As shown in Fuzhou, Fuging disyllabic words also exhibit three characteristics. First,

gyllables in a non-final position in a disyllabic domain undergo certain changes, whereas
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syllables in afinal position of the same domain never change anything. Second, syllables
in the same non-final position behave differently with respect to their moraic structure. In
particular, loose syllables (i.e., bimoraic syllables) aways change both tone and vowels,
while tight syllables (i.e., monomoraic ones) never have any vocalic change, even though
they may or may not change their tone. Third, the vowel aternations in non-final loose
gyllables are identical to their corresponding tight forms in the monosyllabic words.

These properties are illustrated here in (23) for convenience.

(23) Morph Gloss + Morph Gloss - Disyl. word Gloss
a VONML ‘tender' MUOIML 'sister' . VONHM AOA  'young sister'
HLOML A

b. TONEM  ‘become Na"*™  ‘famil - TONHNaoHM pev0 decision-maker’

The disyllabic word [VON= puO1Mt] ‘'young sister' in (23a) contains two monosyllabic
morphemes [VONML] ‘tender’ and [HLOIML] 'sister’. They both have a tonal contour that
includes a L tone, hence are loose syllables (i.e., bimoraic). The output of the disyllabic
word shows that the tonal and vocalic features in the first syllable of this disyllabic word
differ from the tone and the vowels in the morpheme [VONYL] ‘tender’. The lax mid [O]
becomes its tense counterpart [0], and the ML tone becomes HM. On the other hand, the
tone and the vowel in the second syllable of this disyllabic word remain unchanged.
Recall that an underlying mid vowel /O/ surfaces as tense [0] in atight syllable and as lax
[O] in acorresponding loose syllable; it becomes clear that the change from [O] to [0] in
(239) is exactly the same as the distributing pair p ~ Il in monosyllabic words. As in
Fuzhou, this identical relation between the vowel alternations in disyllabic words and the
vowel distributions in monosyllabic words can be easily explained in the current theory.

In particular, the constraint on stress forces a bimoraic syllable in a non-final position to
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become monomoraic, the moraic structure that is identical to the tight syllables. Thus, the
vowel aternation pattern p ~ Il follows. The following tableau (24) shows how the
change from Il to p can be achieved by the interaction of the constraints related to stress
and those constraining syllabification.

The input in (24) contains two bimoraic morphemes (i.e., two loose syllables). The
last candidate violates PromALIGN (Which requires a metrical head to be aligned to the
rightmost syllable within a word) since the prominence indicated by the "x" on top of the
gyllable node is aligned to the left, resulting in a misplacement of stress. It also violates
PromRebuc because of the bimoraic syllable in the unstressed position. The middle
candidate violates PromRebuc because of the bimoraic structure in the unstressed syllable.

Thefirst candidate wins since it violates no constraints.

(24) Output candidates for [voNH puOIML] ‘'young sister' in Fuging

"Input” Cand, Cand, Cand,
(. X) (. X) (x J)
N N
‘ N
\ \ \
uVu /HVH HU /Lu HUL /Lu HUL /Lu
vO Nuuo 1 ‘ V 4 V V %
ML ® , v o Nupuo 1 vO NupuO 1 vO NupuO 1
VQN—MIeIn_der . [VONHM [VON.puuO1 | [VON.puO
+ HUOIML 'sister LUOIM] ] }
'young sister'
PromALIGN *|
PromREDUC *| *|

The examination of the data in (23b) shows that when a disyllabic word [TONH NaHM]
"decision-maker" is comprised of two morphemes [toN"M] ‘become’ and [Na"M] ‘family’

belonging to the tight type of syllables, neither the first morpheme nor the second one has
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any vocalic change. The lack of vowel alternation in either the final or the non-final
position for the tight type of syllables is expected under the current theory, since there is
no structural change involved. Thisis demonstrated in tableau (25) below.

The last candidate in (25) violates PromALiGN because the prominence is aligned to
the left rather than the rightmost of the word. The middle candidate satisfies PRomALIGN
by aligning stress to the rightmost syllable of the word. However, it violates Parse since
the onset consonant [N] in the final syllable gets underparsed. Only the first candidate
incurs no violations, and thus is optimal. Notice that the constraint PromREebuc is not
violated in any member of the candidate set, since the morphemes involved are all

monomoraic.

(25) Output candidates for [toNH NaHv] ‘decision-maker' in Fuging

"Input” Cand, Cand, Cand,
(. X) (. x) | (x )
N N N N N VT: N N
| | | | | | | |
AN AN IARE AN
ToNNOQ ToNNaO® T o NNya ToNNaO®
ToNH 'become’ [TONHNaHV] [toN.a] | [ToN.Na]
+ Na™™ ‘family’' 'decision-maker
PromMALIGN *|
PromRebuc
PaRrse *|
5.2.3 A summary

The demonstration above shows that the identical patterning between vowel distributions

in monosyllabic words and vowel aternations in disyllabic words is fully predictable
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under the proposed theory. This is because a moraic contrast (i.e., monomorac vs.
bimoraic) exists in monosyllabic morphemes. Once the stress effect takes one mora away
from a loose syllable (i.e., bimoraic syllable) in a non-final position, that syllable
becomes monomoraic, hence its vocalic output is the same as that in the tight
monosyllabic words. Our theory also correctly predicts that a tight morpheme does not
undergo any vocalic change, whether it occurs domain-finally or not, since it is

monomoraic, and does not violates any stress-related constraint.

5.3 Vowel alternationsin disyllabic reduplications

Vowel aternation in disyllabic reduplications exhibits the same characteristics as that in
disyllabic compound nouns. First, the segmental properties in a reduplicant are identical
to those in its base, if the base is the tight type of morphemes. That is, the copy of
segments from the base is total for tight morpheme. In contrast, the segmental identity
between a reduplicant and its base exhibited in the tight type of morphemes does not
show up in the loose type of morphemes. In particular, if the base is the loose type of
morpheme, the tone and vowels in the reduplicant are not totally the same as those in the
base. Some modification occurs in the reduplicant. Second, non-identical segmental
properties between the reduplicant and the base (only for the loose type of syllables),
rather, vocalic segmental properties in the reduplicant of the loose syllables are identical
to the corresponding forms in the tight ones. In a disyllabic reduplication, the reduplicant
and the base are identical in their segmental properties

The questions that arise are why are the vowel alternations in disyllabic
reduplications the same as in disyllabic compounds? In other words, why is the segmental
change from a base to its reduplicant the same as the vocalic changes from a loose

morpheme to its corresponding tight one? Is there anything in common among the three
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types of morphemes (i.e., reduplicants, morphemes in a non-final position, and tight
morphemes)?

In this section, | start by investigating the segmental relation between the
reduplicants and their base in Fuzhou, and explore its deeper relation with other types of
morphemes (such as the tight morphemes in monosyllabic words and the loose ones
undergoing vocalic changes in a non-final position) by examining their similarities in
terms of their prosodic structures. | will argue that the ssimilarity among these types of
morphemes lies in their identical moraic structure, that is, they al have a monomoraic
structure. Once this structural property has been identified, | then introduce a set of
constraints on reduplication that are relevant to the present context, and show that the
vowel aternation between a reduplicant and its base follows from the analysis proposed

for the vowel distributionsin chapter 4.

5.3.1 Fuzhou verb reduplications

Fuzhou morphology exhibits a rich reduplication system. It has nominal reduplication
(Liang 1983a), adjective reduplication (Chen & Zheng 1990, Zheng 1988) and verbal
reduplication (Zheng 1983, Li 1984). In this section, | focus on verb reduplication. In
particular, | examine vowel aternations between a reduplicant and its base, and answer
the question of why the alternations in this kind of reduplication are identical to the vowel
distributions in monosyllabic words.

Reduplication of monosyllabic verbs in Fuzhou is very common. Zheng (1983)
reports that 921 out of 1019 monosyllabic verbs he investigated can be reduplicated in
different ways. The Fuzhou verb reduplication data are from Zheng (1983). The
underscore indicates tonal and vowel changes from the base to the reduplicant. The dots

in the reduplicated verbs signal syllable and/morpheme boundaries.
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(26) Verbs Gloss Redupl. Vs Gloss Alternation
a TEMM ‘tocomb’ UMM TTEMLM +i+f  'just comb hair' €l - |
OOUMIM — ‘to count’ OUHRM .gOUMIM  gepy just count’ ov - U
c. TtolMyM™ 'tolook' TOlpHW oo just take alook’ ny - g
LM oy MM

The data in (26) show that when a monosyllabic verb becomes disyllabic by
reduplication, the tone and vowels of the second syllable are identical to those of the
monosyllabic verb, whereas the tone and vowels of the first syllable differ from those of
the monosyllabic verb. For example, the monosyllabic verb in (26a) is [teMM] 'to comb,
when it becomes a reduplicated disyllabic verb, its first syllable has the form [rufv], that
is different from the original monosyllabic form, while its second syllable [TteMM] is the
same as the origina form. The same is true for (26b) and (26c). The tonal change
involved can be characterized as tonal simplification, since the original tonal contour
MLM is complex, while the changed tonal contour is simple HM. Of interest are the
vocalic changes. In particular, the diphthongs [€1], [ou] and [ITY] of the original verbsin
(26a), (26b) and (26c) become monophthongal high vowel [1], [u] and [W], respectively.
Thiskind of vowel alternation, i.e., k ~ ek, p ~ pu and » ~ P, is exactly the same as the
vowel alternation in the disyllabic compounds, as well as the contrast between
monophthongs and diphthongs as exhibited in the monosyllabic words.

Furthermore, the data in (27) show that the lax non-high vowels [E], [O] and [A] in
the monosyllabic verbs become their tense counterparts [€], [0] and [a], respectively, in
the first syllable of the disyllabic reduplicated verbs. Again, these alternating pairs e ~ /I,
p ~II,6 ~ A areidentica to the tense/lax distinction exhibited in the vowel distributions

in the monosyllabic words.
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(27) Verbs Gloss - Redupl. Vs Gloss Alternation

®
o

I%B|

a KOIEMAM  ‘stand againgt' KOE "™ KOE MMM 5po  'stand everywhere E-c¢

o)

b. HUONML  ‘ask’ LUONHM, igle  ‘just ask' O-o0
M quNMLM

c. KA NVM ook KIGN "M KIAN ML - just take alook! A-a

M

Moreover, the examples in (28) revea that the diphthongs [ai] and [Oy)] in the
original verbs become [€1] and [[TY] respectively in the first syllable of the disyllabic
reduplicates. Recall that vowel distributions exhibit some feature co-occurrence and
feature agreement restrictions in the tight syllables. In particular, a low-high sequence of
vowels is disallowed in the tight syllables so that a diphthong 0k in the loose syllables
corresponds to a diphthong ex in the tight ones. Also, frontness agreement between the
two elements of a diphthong is more restrictive in the tight syllables than in the loose
ones. That is, a diphthong like [Oy] with frontness disagreement is only allowed in the
loose syllables, and becomes [Y] in its corresponding tight ones. These two pairs ek ~

ok and Px ~ s are exactly the vowel alternations observed in the verb reduplicationsin

(28).
(28) Verbs Gloss - Redupl. Vs Gloss Alternation
Glo
S
a Kl Nv-  ‘'tocover' KISIN H™ ccC 'just cover it Al S &l

M KIAIN MLM
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b. cOUNM- 'to see sb. OlPN-™ Bigi  just seesh. off  OY - My
M off’ OOPNMLM

However, unlike the vowel alternations in the verb reduplication observed in (26),
(27) and (28), (29) does not exhibit any vowel alternation: the original monosyllabic

verbs al contain a smple contour tone (i.e., H, HM or ML) that belongs to the tight

syllables.
(29) Verbs Gloss - Redupl. Vs Gloss
a AINH Aa 'carry sth.' AN HAINH AsAa 'carry everywhere
v/ o ‘'stepon’ VML AP/ oo 'step on everywhere
c. TIONHM & ‘'holdwith hands  TTIUNML, AsAs 'hold with hands
6 TIIONHM

d. told" ¢ 'robwithhands TtolO* .toloH 'keep robbing with hands

>
D

e. VIENH i ‘weightinhand"  VIENH VIENH  z¢4¢  'pick up sth'

f. oM p write olaMH glaM- pp 'write everywhere

The question then is why don't the tight type of verbs have any vowel alternation
when they reduplicate? What is the difference between verbs with a complex contour tone
and those with a simple contour or a level tone? The answer provided by the prosodic
anchor hypothesis and the constraints on tonal distributions in chapter 3 is that the
difference between morphemes with a complex contour tone and ones with a simple
contour or alevel tone lies in their moraic structure. That is, the former are bimoraic and
the latter are monomoraic. Then a further question is what does this distinctive moraic
structure have to do with vowel aternations in verb reduplication? In other words, why
should the distinctive moraic structure determine whether a reduplicated disyllabic verb

should change its vowel or not? The answer offered by the analysis of the vowel
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aternations in disyllabic compounds in the earlier part of this chapter is that the different
moraic structures are closely related to stress. In particular, a bimoraic morpheme in an
unstressed position is disallowed, hence has to become monomoraic. Consequently, the
tona and vocalic features must change accordingly. Now applying this analysis to the
verb reduplication case, it is obvious that it is the first syllable but not the second onein a
bimoraic verb reduplication that has to change its lexical properties, since that particular
position in a disyllabic domain is unstressed, hence subject to Prominence RebucTtion. On
the other hand, a monomoraic verb is not subject to this constraint, so there is a lack of
vowel aternations for this type of verb reduplication.

Having argued that the identical patterning between vowel alternations and
distributions among the three types of morphemes (i.e., reduplications, disyllabic
compounds, and monosyllabic words with the tight/loose distinction) is due to their
moraic structure, it remains to show how these vowel alternations can be achieved. First, |
treat the reduplicant Rep as prefix, a morpheme having solely a prosodic category without
featural content, that is, Rep =0. Second, | show that this morpheme Rep gets its featural
content from its base (i.e., the second syllable of the reduplicate). The theory of prosodic
morphology developed by M & P (1986, 19933, b) provides us with a relevant constraint

ANcHoriNg, Which is given in (30) below:

(30) AncHoriNg (M & P 1993a:63)

InR + B, theinitial edlement in R isidentical to theinitial e ement in B.

InB + R, thefinal element in Risidentical to the final element in B.

What AncHorinG requires is that the reduplicant R and the Base B must share an edge

element, initial in prefixing reduplication, final in suffixing reduplication (M & P
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1986:94, 1993:63). In the following, | first demonstrate how the different sets of

constraints interact with each other in deriving the alternating pair ex ~ k in (31).

(31) Output candidates for [TH™ TteMEM] +i+i just comb hair' in Fuzhou (€1 - 1)

'just comb hair'

"Input” Cand, Cand, Cand, Cand, Cand,
(. X) (. X) (. X) (. X) (x .)
,‘\‘ N N N N N N N N N N
Ll ) ) N N N
o TR TR TR TR TR AT HE [ pop IR T
moe | \ || \ || \ || L Pl
M T 1 T € 1 T € T € 1 TTE LT €1 TTEL T €1 TTEL TU € 1
Reo + o N I I B V7 I Y B B IV B2
FRT HI FRT HI FRT<HI> FRT HI FRT HI FRT HI FRT HI FRT HI FRT HI FRT HI
TeMM'to comb’ | v remivM] | [TeTiel] [TteLTtel] [meLmte] | [meLmtel]

ProvALIGN

*|

ProvmREDUC

*|

*|

*Cobp/Hi

*|

ParseHI

*|

The last candidate in (31) incurs two fatal violation marks for PromALicn and

PromRebuC since the metrical grid is aligned at the left edge rather than the right one and

the unstressed syllable is bimoraic. Cand, violates PromRebuc in the same way as the last

candidate, and so is out. Cand; satisfies PromRebuc by making the first syllable

monomoraic. However, it violates * Cop/Hi because the high vowel [i] is parsed onto the

syllable node directly. Both of the first two candidates satisfy PromALIGN, PRomREDUC and

*Cop/H1. The difference between them is that both features [Hi] and [Front] in Cand, are

parsed onto the prosodic anchor, giving rise to a monophthongal high vowe [i], whereas

only the feature [FronT] but not [H1] is parsed in Cand,, resulting in a monophthongal [€].

Since Cand, violates ParseHi, while Cand, violates nothing, Cand; wins.
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Second, | demonstrate the interaction of constraints on deriving the vowel alternation
from lax to tense in (32). Since the constraint PromALIGN is highly ranked, and any output
violating it must be out, | will not include it in the following tableaux.

All of the candidates in (32) incur afatal violation mark. The last candidate violates
Parsep since the stressed syllable reduces its mora. Cand; violates PromRebuc because of
the bimoraic structure in the unstressed position. It is interesting to compare the first two
candidates. Cand, violates the parasitic constraint Laxine (which requires along non-high
vowel to be lax), because alow vowel becomes lax without being doubly parsed onto two
moras. The first candidate satisfies Laxing by simply not incorporating the feature [lax]

into the segmental root. Since the first candidate violates nothing, it is optimal.

(32) Output candidates for [KIGN H™ k[AN MM] o Yjust take alook’ in Fuzhou (A - Q)

"Input” Cand, Cand, Cand, Cand,
(. x) (. x) (- X) (- x)
‘ N N N N
Ul | | | | | | | |
% H Hp Hu up MU\ ) pp M M
kKOA N \ 4 \ V VALY | |
’\ kKOo NkOA N KCA NkCA N KOA NkCA N kKo Nkt N
Rep + Loiax ‘ AN N N N N | |
’fm"l\‘ MI;M [KGN " KAN M | [KAN KA | [KAN.KA | [KGN K@
'just take a look’
PARsEU *1
PromREDUC *1
LaxING *1
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It is important to notice that in this case, the vowel change from the base to Rep is
governed by the constraint proposed for the vowel distribution in chapter 4; we haven't
introduced any new constraints on vowel aternations.

Lastly, | illustrate in (33) the case where the vowel change from the base to the Rep
involves the constraint on feature co-occurrence proposed for the monosyllabic words.
Tableau (33) shows that the last candidate is the worst output since it violates Parsejt
(because the stressed syllable loses a mora), PromRebuc (because the unstressed syllable
has two moras) and ParseHi (i.e., the high vowel [i] in the second syllable is left
unparsed). Cand, violates *Hi/LoM because both the high vowel and the low vowel are
linked to the same mora in unstressed position. It is interesting to compare the first two
candidates. Cand, violates ParseHi, while Cand; violates ParseLo. Since ParseHi ranks

above ParseL o, Cand; wins.

(33) Output candidates for [KIEIN "M k[dIN MM] ¢ ¢ 'just cover it in Fuzhou (Al — €1)

"Input” Cand, Cand, Cand,
(. X) (. X) (. X)
‘ N N N
i | | | | | |
| H pu M Hu Hu M
Rep + k at N AN || \ | | | | \
MLM Ko INK at N KaeNK at N Kol Nk at N K al N K ci>N
'f'N ' [KIEIN H™ [KaN.kaIN | [KoIN.kaiN | [kiaN .vuoN
to cover KIAUN M) ] ] ]
just cover it'
PARrseL *1
PromREDbuC *1
*H/LoM *|
ParseHI *1 *1
ParseLo *
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The interesting point in this case is that the constraints * Hi/LoM, ParseHi and ParseLo and
the ranking *Hi/LoM, ParseHi >> ParseLo established for the vowel distributions in
chapter 4, play a crucia role in determining the optimal vowel alternating form. We have
not proposed any particular constraint for reduplication alone. The full range of vowel
dternation effects in the reduplication cases follows from the constraints on vowel
distributions and the constraints on stress assignment in the disyllabic compounds, which

isadesirable result.

5.3.2  Fuqing reduplications

Fuging morphology also exhibits various types of reduplications: nominal reduplication,
adjective reduplication, adverb reduplication, and verbal reduplication (Feng 1993). In
this section, | examine vowel alternations between a reduplicant and its base, and explore
the similarities among different types of morphemes regarding their output vocalic forms.

Reduplicated adjectives, adverbs and verbs in Fuging denote intensity, momentarity,
etc. The data in (34) show that when a monosyllabic word becomes disyllabic by
reduplication, the tone and vowels of the second syllable are identical to those of the
original form, whereas the tone and vowels of the first syllable undergo some changes.
For example, the monosyllabic word in (34a) is [ogMt] 'thin and long', but when it
becomes a reduplicated disyllabic word, the vowel in the first syllable changes from [€] to
[1], while the tone and vowel in the second syllable [ogV] are the same as those in the
origina form. Note that all of the morphemes that undergo reduplication in (34) contain a
L tone in their tonal contour, hence belong to the loose type of syllables. Interestingly, the
vocalic changes involved in these cases mirror the vowel distributing pairs between
tight/loose morphemes. For instance, the lax non-high vowels [E], [O] and [A] in (34b),

(34c) and (34d) become their tense counterparts [€], [0] and [a], respectively, in the first
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syllable of the disyllabic reduplicated forms. These alternating pairse ~ 1, p ~ II, 0 ~
A are identica to the tense/lax distinction exhibited in the vowel distributions in the
monosyllabic words. Further, the example in (34€) reveals that the triphthong [iev]
becomes a diphthong [0] in the first syllable of the disyllabic reduplicant. Recall that
vowel distributions exhibit a contrast between diphthongs in tight syllables and
triphthongs in the corresponding loose syllables. That is, diphthongs [ul] and [1L] in tight
syllables correspond to the triphthong [vot] and [iev] in loose syllables, respectively.
They are the same as the alternating pair kem, ~ ki1, in (34€). The tonal change that occurs

in these cases is exactly the loss of the L part from the tonal contours in the original

words.
(34) monosyl -  Redupl. words Gloss Alternation
a OgVt i O1ftM.ggMt i, 'very thin and long' € -1
MENH Ay  HENH . JENA AyAy 'slowly’ E-¢
c. NUONH- &g nUONH o101 'far avay' O-o0
.NUONHL
d. TOANM- 65 TOONH 6506 'how come A - a
TOANML
e. TolguM  pr Tol MMTO0E pp'  ‘just smile IEV - 1V
uML

However, the vowel alternations in the reduplicated forms observed in (34) do not show
up in (35), where the original monosyllabic words do not contain a L tone in their tona
contours. Thetonesin this set of data are either level tones (i.e., H or M) or aHM contour

tone.
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(35) monosyl Gloss Redupl. words Gloss

a TOLENEM £ ‘ontime TOLENH.EN" & ‘justinright time

« M «

b nov oA 'good' NnoML noHv oAcA 'properly’
c. TINH g 'red MNH.MNH a9 ‘very red'
d TtoHM va 'dry’ TaH TR v 'very dry'

What is the difference between the forms in (34) and the ones in (35)? Their tonal
patterns in the original forms show that the difference lies in their prosodic structures.
That is, the formsin (34) are bimoraic since they have either aHL or a ML tone, whereas
the ones in (35) are monomoraic, since they do not have a L tone in their tonal patterns.
Extending the analysis proposed for the disyllabic compounds in the earlier part of this
chapter to the disyllabic reduplications, the vowel alternations in these cases can be
viewed as a stress effect. In particular, since stress is assigned to the rightmost syllable
within a disyllabic domain, Prominence Rebuction requires the first syllable of that
domain to be monomoraic. Thus, a bimoraic syllable in that position must lose one of its
moras, triggering the vowel alternations. On the other hand, a monomoraic syllable in that
position satisfies Prominence RepucTion, hence such a syllable does not undergo any
vocalic changes. The structural distinction (i.e., bimoraic vs. monomoraic), thus explains
why the vowel aternations in the reduplicated forms are identical to the vowel alternating
pairs in the disyllabic compounds and the vowel corresponding pairs in the tight/loose
monosyllabic words.

As in Fuzhou reduplication, | assume that the morpheme Rep in Fuding is solely a

prosodic category with no phonetic content. It gets featural content by copying from its
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base. | treat Rep as a prefix; subject to the constraint AncHor-L. In the following, | will
demonstrate first how the vowel alternation from mid to high is achieved by constraint
interaction.

The last candidate in (36) is the worst candidate. It violates PromALicn and
PromRebuc since the metrical grid is aligned at the left edge rather the right one and the
unstressed syllable is bimoraic. It also incurs two counts of ParseHi violation because the
feature [Hi] in both syllables is left unparsed. Cand, is the same as Candg except that it
does not violate PromALicn. Cand, satisfies ProvRebuc by making the first syllable
monomoraic. However, it violates *Hipup because the high vowel [i] is parsed onto two
moras. Both of the first two candidates satisfy PromALicN, PromREDUC and *Hipy, but
violate ParseHI. The difference between them is that Cand, violates ParseHi once, while
Cand, violatesit twice. Therefore, Cand, wins.

The interesting point in this case is the interaction of the constraints on stress and
those on syllabification. As shown in the tableau, the set of constraints on stress ranks
higher than the set of constraints on syllabification. More interestingly, the internal
ranking of the constraints on syllabification in reduplication isidentical to the ranking for
the vowel distribution. This explains why the output vocalic formsin Rep are identical to

those in the tight type of morphemes.

(36) Output candidates for [a1H™ .geVt] ‘very thin and long' in Fuging (€ — 1)

"Input” H Cand, ‘ Cand, ‘ Cand, ‘ Cand, ‘ Cand,
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(. X) (. X) (. X) (. X) (x -)
,‘\‘ N N N N N N N N N N
L ) L L A A
P n T H T H T e [pou TR T
o \ L \ L \ L [ [
‘ g 1 g & g 1 O & g 1 o 1 O € g € O € g €
Reo + e < N o NNl L
FRT HI FRT<HI> FRT<HI> FRT<HI> FRT HI FRT HI FRT<HI> FRT<HI> FRT<HI> FRT<HI>
oght [O1HM .geML] [o1.0¢€] [oLol] [o€.0¢€] [o€.0¢€]
thinandlong" | 'very thin and long'
PromALIGN *|
PromREDUC *1 *1
*Hipp *1
ParseHI * * % * | % *|x

The next case | am going to demonstrate is the vowel aternation involving the

tense/lax distinction. Since PromALIGN IS highly ranked, any candidate violating it will be

out, and hence will not be included in the following tableaux.

All of the candidates except the first in (37) incur a fatal violation mark. The last

candidate violates Parsep since the stressed syllable loses a mora. Cand; violates

PromReDuC because the unstressed position has bimoraic structure. It is interesting to

compare the first two candidates. Cand, violates the parasitic constraint Laxing (which

requires a long non-high vowel to be lax), because the mid vowel in the first syllable

becomes lax without being doubly parsed onto two moras. The first candidate does not

violate Laxing Simply because there is only one mora, hence no need to copy the feature

[lax]. Since the first candidate violates nothing, it is optimal.

(37) Output candidates for [ueNH.UENVL] 'sSlowly' in Fuging (E - €)

“Input"” “

Cand,
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(. X) (. X)
N N N N
L \ Nl N
H HH AR
4 | % REa
uE N pe NUE N pMeE Npue N
BN | N \ \
RED 4+ FRNT LAX FRNT FRNT LAX FRNTLAXFRNTLAX FRNTAX FRNTAX FRNT  FRONT
LENML 'Sl ow’ [LeNH.UENML] [MEN.UEN | [MEN.MEN] | [1eN.peN]
'slowly’ ]
PArselL *|
PromREDUC *|
LAXING *|

It is important to note that in this case, the vowel change from the base to Rep is
governed by the constraint proposed for vowel distribution in chapter 4; we haven't
introduced any new constraints solely for vowel alternations.

The last case | illustrate is (38) where the vowel change from the base to the Reo
involves the constraints on feature alignment in specific syllabic positions, proposed for
monosyllabic words in chapter 4. Tableau (38) shows that the last candidate violates
PromRebuc since the unstressed position has two moras. The middle two candidates
violate * Con/Hi, because the high vowel in both cases links to the syllable node directly.

The first candidate violates * Nuc/Hi. Since * Cop/Hi ranks above * Nuc/Hi, Cand, wins.

(38) Output candidates for [tolb "™ .toliEv M] Yjust smile' in Fuging (1IEv — L)

"Input” ” Cand, Cand, Cand, Cand,
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(. X)
N N N
\
/H M Tt} M u Tt} [V} [V}
| \ \ \ \ \ \ || ||
Gl e v rom u Toma u rolﬂe u roma U rom u Tome u rode v tolle v
A NN AN
HI FRTHI HI FRTHI HI FRTHI HI FRTHI HI FRTHI HI FRTHI HI FRTHI RD HI FRTHI RD
Rep +ri Frrw [tolih H™ [tolikv.tolE | [tolb.toliEv | [tolEv.TOME
ML "
toliev . to TolEL M v] ] v]
smile 'just smile
PromREDuC *1
*Cobp/Hi *| *|
*Nuc/Hi * *

The interesting point in this case is that the constraints * Coo/Hi and *Nuc/Hi and the
ranking * Coo/Hi >> *Nuc/Hi, established for the vowel distributions in chapter 4, play a
crucia role in determining the optimal vowel aternating form. We have not proposed any
special constraint for the vowel alternations in reduplication. The full range of vowel
dternation effects in the reduplication cases follows from the constraints on vowel
distributions and the constraints on stress in the disyllabic compounds, which is a

desirable result.

533 A summary

Fuzhou and Fuging exhibit the same contrast between the first syllable and the second in

a disyllabic reduplication. First, the first syllable aways undergoes tonal and vocalic
changes, while the second has neither tonal nor vocalic change. Second, the vowel
aternations in disyllabic reduplication in both languages are identical to the ones
observed in disyllabic compounds. In particular, the vowel changes are always from the
forms in the loose syllables to the ones in the tight syllables. The analysis proposed for

the reduplication cases is based on the account of the disyllabic compounds. That is, the
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set of constraints on stress and its interaction with the set governing vowel distributions. |
have show that the interaction of these two sets of constraints is sufficient to derive the

full range of vowel aternation pairs. No extra constraint is needed.
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5.4 Vowsd alternationsin Fuzhou Fangie words

The "cutting-foot" words (data are from Liang 1982) are disyllabic words formed from
monosyllabic words by a process resembling partial reduplication. In particular, the first
gyllable in the output shares the most sonorous vowel and any segmental material before
that vowel with the original word, while the second syllable of the output retains the tone
and all segmental material of the original word except the onset which is replaced by a
new onset [I]. Thisisillustrated in (1), (2) below.

(D) Originals "cutting foot"  Gloss
a KuM KUMLALHM tieup'
b. ocaNH ooML AaNH ‘arrest’
C. MINH MIMEAIN H 'hide
d vypH VML A/ fill in;
squeeze

Thedatain (1) show that when the original wordisa CV syllable, like [ku"M] in (1a), the
disyllabic output is[kuM-AvHV], where the segmental material [ku] inthefirst syllableis
identical to that in the original morpheme, but the tone is different. On the other hand, the
second syllable [Au"M] in the output retains the tone of the original syllable, aswell asthe
segmental materia except the onset [I], which is not present in the original morpheme.
However, when the original morpheme isa CVC syllable, such as[uINH] in (1c) and
[vp/H] in (1d), thefirst syllable in each output does not contain a coda C. Comparing the
datain (1) with those in (2), where the original morphemes have more segmental material
than those in (1), the first syllable of the output keeps the most sonorous segment and any
segmental material before that nucleus.

2 Originals  "cutting foot" Gloss
a  TieNH TIEMLAIENH 'be given to'
b. kuoNM: KUOMLAUONML  ‘roll up'

The original morphemesin (2a) and (2b) all have a segmental sequence CVVC, thefirst
gyllable of the output in each case is CVV, while the second syllable of the output has the
form IVVC, where the tonal and segment properties are retained except the onset
consonant [l]. The questions that arise are: Why does the first syllable in the output
contain the segmental material before but not after the nuclear vowel? Why does the
second syllable acquire a new onset?

Prosodic Morphology developed by M & P (1986, 19934, b, 1994, 1995),
provides a framework within which a possible solution can be found. Assume that the
Fangie words are formed by reduplication, and the reduplicant Rep is prosodically
defined. The question is then what kind of prosodic category might the Reo be? Two
possible candidates suggest themselves immediately. The first possibility isRep = ¢. This
is apparently surface-true, because the tonal patterns show that the output of the Fangie
word is disyllabic with one syllable being the base and the other being the reduplicant.



Chapter Five

Suppose that the relevant constraints that govern the Fangie type of reduplication are
those in (3), and their interaction with other constraints, such as the structural constraints

Ons, -Cop, aswell asthe faithfulness Lex, isgivenin (4)! below.

(3) Constraints on Fangie reduplication

Jiang-King, 1996

a Rep = o/Nuc: the reduplicant template is the syllable OR the nucleus.
b. Max: every element of Base has a correspondent in Rep.
C. Lerrmosrt: align Rep to the left edge of a syllable.

(4) Output candidates for the Fangie word [tie M. AleN H] "be given to' in Fuzhou

Input Cand, Cand, Cand, Cand, Cand. Cand,
[TeN/ TLTIEN |Te.iEN [ueN.te lE.TEN | te.1leN &
N Tie.AlEN

'COD * * * % * * *
Reo=0
LEFTmosT *
Ons * *
Lex-F *
MAX * % * * % * * %

Candy in tableau (4) isthe actual output. However, there is no possible ranking of these
constraints that can select this output. For example, if -Cop were ranked at the bottom, the
output with atotal copy of the base (in Cand,) would be the optimal output, since it
satisfies all other constraints except -Cob. On the other hand, if -Cob were ranked on the
top, ruling out Cand,, then Cand, (in which Rep copies a continuous string from the base
except the coda) would be optimal. The problem here is that there is no way to select a
surface true output, no matter how one ranks this set of constraints. Now we are forced to
reconsider what other possible prosodic category the reduplicant Rep might be.

The other possibility is Rep = Nuc. If the reduplicant template is a Nucleus, it
should contain the segmental material that occurs within Nuc. In Fuzhou, this material
includes both the nuclear vowel which is dominated by the mora and the one that links to
the Nuc node directly, that is, the on-glide. Now that the prosodic category for Rep has
been redefined, | examine in (5) whether the same set of the constraintsasin (4) is
successful in selecting the actual output.

(5) Output candidates for the Fangie word [Tie M- AlEN H] 'be given to' in Fuzhou

item548
Input Cand, Cand, Cand, Cand, Cand. Cand,
/tieN/ TLTIEN |[tetieN [ueN.tie l€.TiEN | mie.1leN ®
N TIE.ANIEN

11 thank Pat Shaw for working through the details in tableaux (4) and (5) with me.
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Rep = Nuc *1 *1 *1

Ons *| *1

MAX *!* * *!* * *
LEFTmMOsST * *
Lex-F *
_COD * * ** * * *

The set of output candidatesin (5) isidentical to that in (4). It is shown that the first three
candidates all violate the template Rep = Nuc, because both the reduplicant and the base
share an identical onset. The last three candidates satisfy the constraint Repo = Nuc in
different ways. In Cand, Rep is onsetless, while the base has onset that is the same asthe
original word. Conversely, in Cands it is the Rep but not the base that has the onset. By
violating Lerrmost, Candg shows that Rep in this caseis actually a Nuc with two elements
inside, namely, an on-glide [1] and anuclear vowel [€]. The same s true for Candg since
the base does not retain the original onset [t], it has anew onset [A], which is assumed to
be the default consonant in this language. Comparing the first three candidates which
violate the template constraint Reo = Nuc with the last three candidates which satisfy it, it
becomes clear that it is the different onsets in the reduplicant and the base, as well asthe
lack of codain the reduplicant, that determines that the reduplicant is a Nuc rather than a
syllable. Looking down further, we see that the structural constraint Ons rules out Cand,
and Cand; because both of them contain an onsetless syllable. The last candidate satisfies
Ons by inserting a default consonant in the base, even though it violates Lex-F as a cost.
Tableau (5) shows that the templatic constraint Rep = Nuc and its interaction with other
constraints are successful in selecting the optimal output for the Fangie words. The
constraint ranking for this caseis Rep = Nuc, Ons >> Max, Lex-F, -Cop.

Now examine the interesting casesin (6), where vowel alternations take place
between the original morpheme and the first syllable of the outputs. The underscorein the
outputs indicates the changed vowels, and the dots signal syllable boundaries.

(6) Originals "cutting foot"  Gloss Alternations
a nIENMM gt NENMtM - throughout! E_c¢
b. oOmwm 00-.AQ/MLM tie tightly' O-o0
C. MNAINMWM  AgLAAIN MM 'stand on tiptoe A -

The vowelsin the origina morphemes are [E] in (6a), [O] in (6b) and [A] in (6C).
They become [€], [0] and [a], respectively in the first syllable of the outputs. The vowel
changeinvolved is from lax to tense, exactly the same as the tense/lax distinction
exhibited in monosyllabic words. That is, the tense non-high vowels only occur in the
tight syllables, while their lax counterparts appear only in the corresponding loose
syllables. Moreover, this type of vowel aternation also shows up in disyllabic compounds
and disyllabic reduplications.

The question that arises from this observation is: Why are the vowel alternations
in Fangie words identical to the distribution patterns in monosyllabic words and the
distribution patternsin other types of disyllabic forms. From the structural point of view, |
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found that the Fangie words that exhibit vowel aternationsin (6) are originally bimoraic,
since their original tones are complex contour tones (i.e., MLM). Their original vocalic
forms also indicate that they are bimoraic, because the set of lax vowels occur only in
loose syllables. By examining their outputs, we found that the first syllable in the output
differs from the second syllable in two regards. First, the output tone in the first syllable
cannot be a complex contour tone like that in the original morpheme, whereas the second
syllablesin (6) always keep the complex contour tones. Second, the segmental material in
thefirst syllable is always less than that in the second syllable. It never has a coda C or an
off-glide high vowel. Furthermore, the first syllable within a disyllabic domain is aways
subject to the stress constraint PromRebucTion, which prohibits a bimoraic syllable from
occurring in that position. Once the monomoraic status of the first syllable in the Fangie
words has been identified, the vowel change that occursin that position is expected.

Having identified the monomoraic structure for the reduplicant in a Fangie word, |
now demonstrate how the vowel alternations between the reduplicant and the base in the
Fangie words in (6) can be achieved. Following the analysis proposed for the disyllabic
compounds and the disyllabic reduplications, | assume here that the constraints on stress,
namely, PromALicN and PromREebuc, are highly ranked. Any output candidate violating
them will be out, and will not be included in the following tableaux.

(7) Output candidates for [nie . AIENMM] ‘throughout' in Fuzhou

"Input”
N
/uu f
N
nt EN nls)\lEN nlsN)\lEN r]lsnEN r]le]lEN
‘ ’\ HI FRNT HI FRNTLAX HIFRNTHI FRNIAX HI FRNT HI FRNTLAX HI FRNT HI FRNTLAX
Rep + m rntiax [MELMENML | [meN.ME [N EN] | [me.niEN]
M] N]
‘throughout'
Rep = Nuc *|
Ons *|
-Cob * * | % * *

Thelast candidate in (7) violates the constraint Rep = Nuc because the reduplicant
and the base have identical onsets (which shows Rep is a syllable rather than a Nuc).
Cand;, violates Ons because the base is onsetless. Comparing the first two candidates,
they both violate -Cop. The difference between them is that Cand, violates it once, while
Cand, does so twice. Thus, the first candidate wins. The ranking for (7) and (5) isthe
same.

The most interesting cases are those in (8) below, where the first syllablein an
output has two alternative forms. The original morphemes in (8) are the ones belonging to
the loose type of syllables, since they contain complex contour tones (i.e., MLM), and
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hence, are bimoraic. Thefirst syllable of the output in each case has two aternative
forms. These two alternative forms are respectively from each of the vowels of the
diphthongs in the original morpheme. For instance, the original morphemein (8a) is
[toe/MM], which contains a diphthong [€1]. The first syllable of the output can be either
[to1] or [togt] with the former as the more preferred output. The original morphemesin
(8b) and (8c) are [Ta[@UN MHM] and [tmy/ MM] respectively. Again, each of them has two
optimal outputs. The brackets indicate the less preferred output.

€)) Originad "cutting foot" word Gloss Alternation
a T1oe/M™ TO1-(TOEL). A/ MM 'squeeze’ | ~¢€
b. tolduNMHM 1ol L(told bt).Aou  ‘wring out wet clothes o~v
NMHM
c. tmy/m™ T (T L) AMY/MM - draw back! N~y

To account for the alternative outputsin (8), | proposein (Error! Bookmark not
defined.) that the two constraints ParseH1 and * Nuc/Hi are not ranked with respect to
each other. These two constraints play crucial rolesin determining the optimal outputs for
vowel distributions between the tight syllables and the |oose ones (see chapter 4 tableaux
(17) and (18) for details).

(9) Output candidates for [ToD “.AOUNMHM] or [TO[0 -.AOUNMHM] ‘wring out wet clothes

"Input” Cand, Cand, Cand, Cand,
(. x) (. x) (. x) (. x)
i ) ) o )
| Al Al Rl Al
EOEDMU N (cl A ouN (clo AouN ol ou N (o tolbu N
Rep +  ro N N M N NV
[ToD L. AOUNM | [t0[0 L. AOUNMH | [N lEN] [Nie.nIEN]
HM] M]
Rep = Nuc x|
Ons *|
ParseH| *
*Nuc/Hi *

(Error! Bookmark not defined.) shows that violation of Rep = Nuc and Ons isfatal in
the last two candidates. Cand, violates Rep = Nuc because the reduplicant has identical
onset and base. Cand, violates Ons because the base is onsetless. Comparing the first two
candidates, Cand, violates ParseHi, while Cand, violates * Nuc/Hi. Since these two
constraints are not crucially ranked, both candidates are optimal. Thus, the cases where
the output has two alternative forms are successfully accounted for by not ranking these
two constraints.
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Apparent problematic cases for the constraint Rep = Nuc are those in (10), in
which the original words are monomoraic and contain a complex nucleus?. If the
constraint Reo = Nuc were fully satisfied, that is, the entire nucleus 1] in the base gets
copied to the reduplicant, the first syllable of the output should have a nucleus [€1] rather
than [g].

(10) origina "cutting foot" Gloss
a TeINH TeEMLAEINH 'poke (sand in the shoes)'
b. Nou/H NoML. Aou/H 'look upward'
C. MIMYNH MMM ATTPNH 'puffy’

As can be seen (10), the first syllable of the outputsin (10a), (10b) and (10c) contains a
single mid vowel [€], [o] and [IT], respectively. This suggests that the constraint

* CompLexNuc (which disallows a nuclear mora from having more than one vowel) must
rank above Rep = Nuc3. The question that arisesis: why is acomplex nucleus allowed in
nonreduplicated forms but prohibited in the reduplicant. An explanation comes from the
proposals concerning the "emergence of the unmarked" (M & P 1994). A complex
nucleus is more marked than a simple nucleus, and it is disallowed unless a higher ranked
constraint forcesit to be present. In the case of a nonreduplicated base, the constraint
ParseRT ranks above * CompLexNuc. In other words, all segments must be parsed onto a
prosodic anchor, even though it resultsin a complex nucleus. On the other hand, a
reduplicative morpheme contains a solely prosodic constituent without any featural
content. It getsits featural content from the base. Even if areduplicant copies only one
vowel from the nucleus of the base, it does not violate ParseRT since segmental roots in
the base have already been parsed. In the following tableau, | demonstrate how the
constraints * CompLexNuc and ParseRT interact with each other in deriving the unmarked
type of nucleus in the reduplicant of the "cutting foot words' in (10).

(11) Output candidates for [teM-.AeIN H] 'poke

"Input” Cand, Cand, Cand, Cand,
(. x) (. x) (. x) (. x)
N f
| LN LN Lo LN
u
N (TR (T (TR (TR
el N | N N TN | N | N
TeE AelN TeElLAelN € T¢Il N Te TEIN
e 4 mn I o Y W
[TeINH] [TeMLAEIN H] [TeMLAEINH] | [TeMEAEINH | [TeMEAEINH
‘poke’ ] ]
Rep = Nuc *|
Ons *|

2 thank E. G. Pulleyblank for bring this case to my attention (p.c.).
31 owethisinsight to Doug Pulleyblank (p.c.).
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ParseRT
*CompLExNuc *|

The last two candidates each incur afatal violation mark. By copying the onset [t] in the
reduplicant, Cand, violates Rep = Nuc because both the reduplicant and the base share the
same onset. On the other hand, having an onsetless reduplicant, as in the Cand,, violates
the constraint Ons. Comparing the first two candidates, Cand, violates * CompLexNuc
since the reduplicant has a complex nucleus [€1]. Cand, does not violate any of the
constraints, therefore is optimal.

Notice that Cand, does not violate ParseRT either because all segmental rootsin
the base are properly parsed and the reduplicant does not contain any segmental root.
Therefore, the constraint ParseRT (which plays a crucial role in deriving the monosyllabic
form [TeIN H] in the base) isinert in determining the segmental property of the
reduplicant. Importantly, the constraint * CompLexNuc seems not to be respected in
nonreduplicated forms. However, it plays a crucial role in selecting the optimal
reduplicant in the "cutting foot words". Thiskind of discrepancy between lexical forms
and reduplicated forms is exactly the type of caseillustrating the emergence of the
unmarked, and furnishes support for Optimality Theory.
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5.5 Conclusion

| have shown in this chapter that a parallel relation exists among three types of
phenomena: (i) vowel alternations between the reduplicant and the base, (ii) vowel
alternations between the non-final syllable and the loose syllable in isolation, (iii) vowel
distributions between atight morpheme and aloose one. The factor that governs this
relation is the distinctive moraic structure. In particular, the common ground for the three
kinds of elements (i.e., the tight morpheme, the non-final syllable in adisyllabic
compound, and the reduplicant) is the prosodic anchor, that is, the monomoraic structure,
even if this monomoraic structure arises from the effect of different constraints. The
constraint deriving the monomoraic structure for the reduplicants and the loose
morphemes in the non-final position is PromREbucTion, which restricts an unstressed
syllable to being monomoraic, while the constraints determining the monomoraic
structure for the tight morphemes in isolation are those that govern tonal distributions. It
isthis particular prosodic structure that unifies the different types of elements.

The constraints on stress have two effects. First, PRomALiGNn assigns ametrical grid
to the rightmost syllable within a disyllabic domain, giving rise to featural stability in
final position. Second, PromRebuc forces aloose syllable in the non-final position to lose
amora, triggering various vowel changes. The optimal vocalic forms are derived by the
same set of constraints on syllabification. This furnishes further support for the prosodic
anchor hypothesisin that tone and vowel do not interact directly. Rather, they interact
only when the mora gets affected. Moreover, it supports the analysis proposed in chapter
4 for the linking between syllable structures and vowel featuresin that the vowel
distributions exhibited in monosyllabic words are derived by linking the same set of
underlying features to different syllable structures.
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