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1       Background 
 
 

1.1  Introduction 
 
There are seven large language families in China: the Northern family 
(which includes Mandarin, which is considered to be Standard Chinese), 
the Wu family (which includes Shaoxing, the topic of this dissertation), 
the Gan family, the Min family, the Xiang family, the Yue family (which 
includes Cantonese, which is the other most prestigious variety of 
Chinese), and the Hakka family (see e.g. Chao 1967; Zhan 1991; 
Simmons 1999; Campbell 2003). Wu and the Northern family are the 
largest Chinese language families. The Wu languages, which have about 
75 million speakers, are spoken in the area around Shanghai, about one 
fourth of the Jiangsu Province, almost the whole of Zhejiang Province 
(where Shaoxing is located) and some northern parts of the Jiangxi and 
Fujiang provinces. Currently, 94 Wu languages (or dialects) are spoken in 
this area (Campbell 2003). Of the seven Chinese language families, the 
Wu languages show the largest amount of variation. Even within the 
Zhejiang Province, some Wu languages are too different to be mutually 
intelligible (Zhan 1991; Yan 1994; Cao 2002; among others). For 
example, Yangzhou and Wenzhou, which are both Wu languages, are 
mutually unintelligible (Cheng 1992).1 As a Shaoxing native speaker, I 
am completely unable to communicate with Wenzhou native speakers in 
our own dialects. 

This dissertation focuses on Shaoxing Chinese, which is spoken by 
the inhabitants of the city of Shaoxing. In 2003, the number of speakers 
was estimated at about 633,000 (Campbell 2003). 

It is believed that Shaoxing originally dates back to the ancient dia-
lect of Chu, which was spoken in the Zhanguo (“Warring States”) Period 
(475–221 B.C.). During this period, there were seven kingdoms, including 
Yue (present-day Shaoxing and some other parts of Zhejiang), Wu 
(present-day Suzhou, the centre of the modern Wu languages), Chu 

                                                 
1 Cheng (1992) presents a syllable/constituent-based analysis of mutual intelligibility 
between 17 Chinese dialects which are grouped into 136 pairs and finds that the 
Yangzhou-Wenzhou dialects (which are both Wu) rank among the lowest of these pairs, 
indicating very low mutual intelligibility. 
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(present-day Hubei), Qin (present-day Shanxi) and others. In 473 B.C. 
Yue conquered Wu. Later, in 333 B.C., Chu conquered Yue. Then Wu 
and Yue became part of the Chu Kingdom and the Chu language began to 
be used in both the Wu and the Yue areas. This probably represented the 
very beginning of the Wu language family, which underwent numerous 
changes through the next centuries. The Chu Kingdom rose to great power 
in Middle China before it was finally defeated by Qin in 223 B.C. 
Emperor Qin (221–210 BC) united China in 221 B.C. after conquering all 
other kingdoms and divided the country into 36 counties. He made Kuiji 
(present-day Shaoxing City) the capital of the Wu-Yue county. However, 
the Wu dialects began to diverge after the Tang Dynasty (618–907 A.D.) 
and developed as the second largest language family in China, which is 
called Wu because it historically centred on the “Three-Wu” area, which 
includes present-day Suzhou, Huzhou and Shaoxing. 

Shaoxing is therefore among the earliest Wu dialects and began to 
spread to many other parts in China, and even abroad, in early times. It is 
believed that Japanese [i] ‘two’ was borrowed from the ancient 
Shaoxing dialect (Chen 1994) and many other Shaoxing expressions, such 
as [na/go/ na/go/] ‘very’, can be found in Japanese with similar meaning. 
The typical features of Shaoxing include an eight-tone system and an 
opposition between voiceless and voiced obstruents, which are regarded 
as characteristics of Middle Chinese (6th–10th centuries A.D.) (Chao 
1928). There are some other remarkable linguistic phenomena in 
Shaoxing, such as a rich obstruent inventory, which is rare among Asian 
languages, clitic morphemes, which are generally regarded as impossible 
in strictly isolating languages like Chinese, and ablaut (which plays a role 
in the pronoun system, e.g. /No/ ‘I, me’ vs. /Na/ ‘we, us’ and /no// ‘you-
SING’ vs. /na/ ‘you-PLUR’), which is never possible in Mandarin.  

Much research has been done on Chinese languages, including Wu. 
Most efforts, however, have been directed at the description of the linguis-
tic representations of different dialects from the perspective of phonetics, 
phonology, lexicology or syntax, diachronically or synchronically. 
Previous studies include, for instance, the classification of languages or 
dialects (e.g. Simmons 1999), comparison between Chinese languages 
(e.g. Zhan 1991), the history of the Chinese languages (e.g. Chen 1994), 
and the diachronic description of language change (Ding 1992; Cao 
1998). There are also some phonological studies focusing on the Wu 
languages, mainly concerned with Shanghai, the Suzhou dialect or the 
Wenzhou dialect, by Chao (1928), Fu (1986) and Cao (2002, 2004). Very 
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little work has been done on Shaoxing, however, especially with regard to 
phonological aspects. This dissertation seeks to present an overall analysis 
of the phonology of Shaoxing. 

1.2  Methodology 
 
Besides a description of the overall features of Shaoxing phonology, this 
dissertation will explore analyses of many phonological questions that 
have remained unanswered so far, focusing on the phonological realiza-
tions of segments, the syllable structure, the tonal system, and the 
phonotactics of Shaoxing. As a result of our discussions, we also hope to 
cast some light on general phonological issues in Chinese. For instance, 
we will discuss the question whether Chinese has triphthongs (cf. Wiese 
1997), and the issues of Chinese syllable structure, particularly the status 
of the Chinese medials (/j/ and /w/) in syllable structure (cf. Bao 1990; 
Wang 1999; Duanmu 2000a; Wang & Chang 2001). Data for this 
dissertation come from published sources, my own fieldwork and my 
intuitions as a native speaker. 

Theories of phonetics and phonology, especially generative 
phonology, have sought to provide an explanatory approach to many 
linguistic issues and will be applied to my analyses of the phonology of 
Shaoxing. Segmental theories (e.g. Clements 1985; Sagey 1986a, 1986b; 
Harris 1994) provide representations of segmental structure and offer 
possible approaches to the representation of complexity in segmental 
phonology. Segmental theory also helps to postulate the underlying vowel 
inventory of Shaoxing through an analysis of the distribution of different 
allophones and the behaviour of vowels in processes of assimilation or 
dissimilation. 

Experimental phonetics and phonology (van Heuven 1994, 2004; 
Lass 1995) help to shed light on the phonetic properties of consonants, the 
status of prenuclear glides within the syllabic structure, and the issue of 
consonant-tone interaction in Shaoxing. 

Many previous studies have dealt with tone in Chinese languages 
(e.g. Wang 1967; Woo 1969; Yip 1980, 1989, 2002; Pulleyblank 1986; 
Chan 1991; Bao 1999; Chen 2000). In this dissertation, too, we will 
investigate the relation between tones and segments. My dissertation will 
provide more evidence for consonant-tone interaction and present the 
geometrical structure of tone correlated with the syllable structure in 
Shaoxing. The theory of tone register, especially that proposed by Yip 
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(1980, 1989, 2002) and Bao (1999), will turn out to be very helpful with 
respect to the tonal structure of Shaoxing, especially as regards the 
relationship between register and tone pitch and the formalisation of tone 
sandhi in Shaoxing. 

Theories of the syllable (e.g. Selkirk 1984; Anderson & Ewen 1987; 
Harris 1994; Blevins 1995; Broselow 1995) provide an explicit analysis 
of the syllable structure of Shaoxing through different approaches, which 
will especially be directed at the problem of the status of Chinese medials, 
which has remained largely unsolved (Wang 1999; Duanmu 2000; Yip 
2003). Following Levin (1985), my dissertation offers a multiple-specifier 
X-bar syllable structure for the analysis of the status of prenuclear glides 
in Shaoxing. 

Optimality theory (OT) (Prince & Smolensky 1993; Gussenhoven & 
Jacobs 1998; Kager 1999) is committed to the view that the difference 
between grammars (and languages) is a difference in constraint rankings, 
and that the set of constraints is universal and violable. OT shares with 
the Sound Pattern of English (SPE) (Chomsky & Halle 1968) the notion 
of an underlying form, or input, and, of course, both theories produce out-
puts. The difference is that SPE moves from input to output in a series of 
stages, called a derivation, whereas in OT the well-formedness constraints 
apply simultaneously to representations of structures and select one 
output. OT will be applied to the description of Shaoxing in my analysis, 
especially with respect to loanword phonology, vowel distribution and 
tone sandhi. 

In the next subsections I will present the different subtheories in 
greater detail. In §1.6 I will present the overall organization of the 
dissertation. 

1.3  Syllable Theory 
 
After SPE2, syllable theories developed in various directions and are used, 
among other things, to account for the phonotactics of languages. Levin 
(1985) and van der Hulst & Ritter (1999) present the most influential 
theories of the syllable. Their study not only gives a very good picture of 
the syllable structure of most European languages, but can also be 
employed to shed light on the syllable structure of Shaoxing. Although a 

                                                 
2  SPE took a linear phonological approach and did not recognize syllable-internal 
structure. 



CHAPTER 1 5 

full discussion of syllable theories is outside the scope of this thesis, I will 
briefly discuss some of the most important syllable theories, in particular 
the Onset-Rhyme model and mora theory. 

1.3.1 Onset-Rhyme models 
Onset-Rhyme (OR) models of syllable structure were developed in the 
mid twentieth century (see Pike & Pike 1947; Kuryłowicz 1948; Fudge 
1969). Models like these maintain that the syllable is a prosodic unit with 
an internal hierarchical organization (Selkirk 1982, 1984) which maxi-
mally consists of Onset (O) and Rhyme (R). The Rhyme must have a 
Nucleus (N) and optionally also has a Coda (C). Since N is obligatory but 
the other constituents are not, possible structures are V, CV, VC, CVC, 
etc.: different languages permit different structures (see e.g. Blevins 
1995). OR claims that the nodes can be maximally binary branching, so 
that the maximal syllable shape is CCVVCC (i.e. two onset consonants, a 
long vowel or diphthong as the nucleus and two coda consonants). Fudge 
(1969, 1987), Selkirk (1982) and many others analyze English syllable 
structure in terms of an OR model. In this model, the syllable structure of 
[kweint] ‘quaint’ is represented as in (1): 
 
(1)                        σ 
 
                                                        R 
 
                                    O         N                C 
 
                               x      x   x       x      x         x 
 
 

k      w   e       i       n         t 

The structure in (1) represents a syllable with a branching onset and a 
branching rhyme, in which the R constituent dominates two further 
branching constituents: the nucleus and the coda. The terminals in this 
model are formed by the skeletal points (represented with x), i.e. the 
anchor point for root nodes or phonological features (Clements & Keyser 
1983; van der Hulst & Ritter 1999). OR is adequate for most English 
syllables, except when it comes to three-member initial clusters such as 
[spr-], [str-], and [skr-], for which different solutions have been proposed. 
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Selkirk (1982) tried to solve this problem with an auxiliary syllable 
template, as shown in (2): 
 
(2)                                         σ 
 
                                  O                               R 
 
                            x            x                N               C 
                                   
                     s         +con 

 –son               x          x     x        x 
 
The template in (2) claims that [sp], [st], and [sk] in the sequences “spr-”, 
“str-”, and “scr-”, respectively, all take up only one consonant slot. Note 
that words like /nekst/ ‘next’ remain a problem in such an approach. 
Selkirk (1982) did not apply the notion of initial [st-] to the same segment 
sequences in coda position because [-st] in the coda is well-formed 
according to the SSP3 and is phonologically different from the initial [st-], 
but [kst] in [nekst] is still against SSP. However, the Chinese syllable 
structure cannot be fully parsed in OR models. Yip (2003) presents a 
critique of OR models in her discussion of the status of prenuclear glides 
in Chinese syllable structure. This issue will also be discussed in detail in 
chapter 4. 

1.3.2 Dependency and Government Phonology 
The fundamental contribution of Dependency Phonology is the claim that 
phonological structure involves head/dependency relations at all levels of 
organization (including intrasegmental organization), just as notions like 
government and headedness play a role in syntax and morphology 
(Anderson & Ewen 1987). This is referred to as the Structural Analogy 
Hypothesis. Government Phonology (GP) takes a very similar perspective 
regarding both this hypothesis and the organization of phonology proper 
(Kaye, Lowenstamm & Vergnaud 1985, 1990; van der Hulst & Ritter 
1999). The GP approach is different from the OR approach, because in 
GP syllable structure is represented in the form of an X-bar syntactic 
structure, with the nucleus (X΄) as a projection of V(X) (its head 
                                                 
3  SSP, short for the Sonority Sequencing Principle (Hooper 1976; Kiparsky 1979; 
Clements 1990, among others), says that sonority should increase monotonically the 
closer one gets to the sonority peak, i.e. the vowel.  
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position), and the rhyme as the second projection (X΄΄) of a nuclear head 
position; if an onset head position is C, then the onset category is C΄. In 
GP, there is no single constituent which corresponds to the traditional 
(OR) notion of ‘coda’. The different structures that GP recognizes are 
illustrated in (3):4 
 
(3)  a.  X΄΄                 b.  R                   c.    C΄             d.   O 
 
           X΄                        N                         C                     x1      x2 
  
           X       Y                x1      x2                   
 
 
The structure in (3a) shows some kind of X-bar-like structure 
disregarding ‘coda’ as a constituent, which presents the same notion of 
GP in (3b), both treating the coda position as a rhymal adjunct directly 
dominated by the rhymal node and the rhyme as a projection of the 
nucleus. The axiom of binary branchingness adopted in GP also allows 
just a limited array of options for the onset which is treated as a constitu-
ent in GP, as shown in (3c) and (3d). The direction of the government 
(head/dependent) relation is universally left to right (left-headed) within 
the syllable of constituent domain, as shown in (3b) and (3d). 

GP captures the special character of the onset-rhyme relation by 
postulating a ‘government relation’, which means the nucleus is the head 
of the rhyme and their relations are manifested in terms of a licensing 
mechanism, which serves to authorize the units that comprise phonologi-
cal representations. For the details of the licensing principles in GP, see 
Kaye, Lowenstamm and Vergnaud (1985), Anderson & Ewen (1987) and 
Harris (1994). 

GP has been applied to a number of languages, clearly stating where 
a vowel should be inserted between consonants and where consonant 
gemination is possible and well licensed. Words such as next [nekst] may 
remain an unsolved problem. ‘Superheavy’ syllables with rhymes such as 
VVC, VCC, VVCC, or VCCC are all excluded in the government 

                                                 
4 In (3a), X΄΄ refers to a maximal projection (i.e. a constituent) in X-bar structure, in 
which Y is not a constituent but a terminal slot; in (3b), R refers to Rhyme in the syllable 
structure, sharing the same constituent structure as (3a). In (3c), C΄ refers to the onset 
category when Consonant (C) is the head of an onset. In this case, an onset may have a 
second consonant as a compliment of Onset (O), as shown in (3d). 
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phonology approach, so that Harris (1994) introduced the concept of 
‘degenerate syllable’, which means that an audible nucleus is absent after 
a word-final onset. 

1.3.3 Moraic models 
Another important and influential syllable theory is the mora model, in 
which, basically, some x-slots (in the nucleus and/or coda) but not others 
(in the onset) are mora positions (referred to as ‘weight units’ by Hyman 
1985). In moraic theory, all vowels are moraic; a short vowel is monomo-
raic and a long vowel is bimoraic. Onset consonants are always non-
moraic but a coda consonant can be assigned a mora according to the rule 
of Weight-by-Position (Hayes 1989). It is often argued that syllables are 
maximally bimoraic in moraic models (Hyman 1985; Davis 1999). As a 
result, the following structures are allowed for a moraic (“heavy”) rhyme, 
a long vowel, a short vowel and a monomoraic rhyme, respectively: 
 
(4)   a.            σ          b.     σ     c.   σ      d.  σ 
 
                   µ        µ          µ       µ               µ                 µ 
 
                   v        c                v                 v                      v       c 
 
Any non-moraic consonant is directly attached to the syllable node, as in 
the case of an onset consonant and a consonant after a long vowel: 
 
(5)    a.             σ           b.    σ                  c.    * σ 
 
                       µ    µ            µ      µ                         µ       µ     µ 
 
                c        v      c               v            c                     v          c 
 
Davis (1999) claims that geminate consonants are inherently moraic and 
long vowels are bimoraic, so that true geminates can only be preceded by 
a short vowel. If the medial consonant in English word happen is 
regarded as a geminate, this explains why the vowel preceding this conso-
nant must be short: 
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(6)                   σ             σ 
 
                       µ     µ        µ 
 
                h        œ     p        ´        n     
. 

The moraic approach has been claimed to be superior to other 
syllable theories in some aspects (see van der Hulst & Ritter 1999 for 
discussion): 

(a) Moras are better integrated into the prosodic hierarchy; 
(b) The model expresses the weight-irrelevance of the onset; 
(c) It expresses the variable nature of coda-weight; 
(d) It offers an account of short vs. long vowels and singletons vs. 

geminates; 
(e) It offers a way of expressing light, heavy and superheavy syllables. 

 
However, problematic areas also exist in the moraic approach. The 

GP theory is better suited to account for phonotactics and to express the 
phonotactic independence of the onset with respect to its irrelevance for 
the prosodic hierarchy. Mora theory, since it does not recognize the onset 
as a constituent, cannot express the notion of onset well-formedness in a 
straightforward manner in that all onset consonants are non-moraic and 
directly connected to syllable node, ignoring the sonority difference 
between them. Another problem concerns the representation of glides, 
which is carried out exclusively by reference to the moraic level: vowels 
and glides are the same segment, the former being moraic and the latter 
being non-moraic (note that in Hyman’s approach, by contrast, glides 
must be marked [–consonantal] at the melodic level) (Roca 1994). In this 
mirror, [wu] could be in fact a combination of *[uu] (differing in non-
moraic and moraic status), which violates the OCP5. 

1.4  Tone Theory 
 
It is estimated that about 60 to 70% of the world’s languages are tone 
languages (Yip 2002). Theories of tone, however, have not developed to 
such a degree as theories of segmental or syllable structure. However, in 

                                                 
5 Obligatory Contour Principle (OCP) (Roca 1994; Goldsmith 1990; Kenstrowicz 1994) 
will be discussed in chapter 2. 
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the past decades linguists have begun to pay more attention to tones with 
respect to their function, their phonetic realization and phonological 
behaviour, and the tonal structure of different languages. In both tone and 
non-tone languages, substituting a phoneme in a syllable or a lexical item 
may be responsible for a change in lexical meaning. In a tonal language, 
changing the tone on a syllable has the same effect. This is illustrated by 
the following examples from Shaoxing: 
 
(7) [tuN52]   ‘east’ [duN31]   ‘same’ 
 [tuN35]   ‘understand’ [duN13] ‘pail’ 
 [tuN33]   ‘freeze’ [duN22] ‘cave’ 

 
The examples in (7) show that tone plays as important a role in the 
representation of a lexical unit. The difference between phonemes can be 
described in terms of the distinctive features of which each phoneme 
consists. Tones can also be analysed in terms of features, which makes it 
possible that tones, like segments, can undergo processes like assimilation 
or dissimilation. There are two main issues concerning the internal 
structure of tone: the representation of tone features and that of register 
features. 

1.4.1 Tone features 
There are different traditions for marking tones in different languages. 
Chao (1928) marked the tone pitches of Chinese in a numerical system 
and divided them into five levels, with 1 as the lowest and 5 as the highest, 
as indicated in the examples in (7). Five seems to be the maximum 
number of levels used by any language (Yip 2002). Each syllable is 
marked by zero to three digits. Most syllables are given two digits (as in 
(7)), one for the starting pitch and one for the ending pitch. This is true 
even for level tones, unless the syllable is very short, in which case only 
one digit is usually used. Generally, there are at most three level tones in 
a language such as [55], [33] or [11], which are usually marked as H 
(High), M (Mid) and L (Low), respectively. [35] is a rising tone and [52] 
and [31] are falling tones; any non-level tone is referred to as a contour 
tone. A level tone is simpler than a contour, so that if a language has a 
contour tone, it must also have a level tone but the converse is not true. 
Three digits are used for tones which change direction in the middle of 
the syllable, such as [314], which are referred to as concave. A tone with 
a rise and a fall (e.g. [351]) is referred to as convex. As a rule of thumb, 
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any contour with a two-digit difference between starting and ending 
points, such as 13 or 53, is probably phonologically a contour, but tones 
with only a one-digit difference, like 21 or 45, should be analysed with a 
degree of caution (Yip 2002). It has been argued in the literature that 
contour tones are sequences of level tones (Leben 1973; Yip 1989, 2002; 
Chen 2000).   

The unit that bears the tone is called the tone-bearing unit (TBU). It is 
usually accepted that TBU cannot be the onset, which is weightless in the 
syllable and therefore non-moraic (Yip 1980; Pulleyblank 1986; Bao 
1990). In some cases it is hard to decide what the exact TBU is in a 
particular language; it could be the vowel, the mora or the syllable in dif-
ferent languages, as Yip (2002: 73) illustrates (where T refers to a tone or 
set of tone features): 
 
(8)   C V ─ T               or  CV                    or  CV 
 
            µ                                µ ─ T                  µ  
 

σ                                σ                             σ ─ T 
 

 The minimal constituent which contains the TBU is the tone domain. 
We assume that the tone domain can be different from language to lan-
guage. If a tone language has a moraic coda, the tone domain can be the 
rhyme constituent; if a tone language has a non-moraic coda, the tone do-
main can be the nucleus constituent. Whether tones are associated to a 
vowel, mora or syllable, tonal features can spread, assimilating or 
dissimilating, depending on the circumstances. Tonal assimilation or 
dissimilation is referred to as tone sandhi, which is a common phenome-
non in Chinese languages. For example, when two rising tones occur in a 
lexical phrase in Shaoxing, the first rising tone is dissimilated to a level 
tone through a dissimilation rule, as illustrated in the example in (9): 
 
(9)    [tsØ35tsØ35] → [tsØ33tsØ35]   
          walk walk 
          ‘Take a walk.’ 
          Rule: [lh] →[l] /  __ [lh]  
 

There are many different theories with respect to tone features, the 
behaviour of tone, their characteristics, their internal structure, and their 
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phonological realizations, such as Halle & Stevens (1971), Yip (1980, 
1989, 2002), Clements (1983) and Hyman (1986, 1993), Pulleyblank 
1986), (Bao 1990, 1999), and Snider (1999), and these theories form a 
topic of controversy. 

1.4.2 Register features 
The relation between laryngeal features and the voice quality of conso-
nants is a topic which has also inspired some debate in the literature 
(Halle & Stevens 1971; Bao 1999; Lombardi 1994; Snider 1999; Jansen 
2004). One proposal holds that there are two laryngeal features: [stiff 
vocal cords] and [slack vocal cords] (Halle & Stevens 1971): [+stiff] 
specifies voicelessness in consonants and relatively high pitch in vowels, 
and [+slack] specifies voicing in consonants and relatively low pitch in 
vowels (Bao 1999). This captures directly the correlation between tone 
registers (H or L) and the voice qualities of obstruents (recall the data in 
(7), where this same relation is seen and which will be explored in more 
detail below). Yip (1980, 1989) formalizes this relation between vocal 
fold tension and voicelessness in obstruents on the one hand, and pitch in 
tone on the other by proposing that tone is not an indivisible entity in 
phonological representation. Rather, it consists of two parts, ‘register’ and 
‘tone’, in which the two features play different roles. In Yip’s theory, the 
register feature [+Upper] (marked by H) of a high rising tone is the Tonal 
root node, which dominates tone features (which may branch) (marked by 
l and h), as illustrated in the geometrical structure below (Yip 1989): 
 
(10)          σ 
 
                H      Tonal Node  register 
 
              l      h    tone 
 

Feature geometry provides the means to deal with some generaliza-
tions about laryngeal phonology that were impossible to capture in 
previous systems. In Yip’s feature geometry in (10), Tone6 features are 
differently represented compared to a model using H, M, and L features 
(Woo 1969; Clements 1985; Chen 2000) as mentioned above. In the 

                                                 
6  The capitalized Tone refers to the whole tone feature structure, including register 
features and tone features. 
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feature geometry in (10), tones are dominated by [+Upper], which takes 
two values: high register [+Upper] or low register [–Upper]. In the low 
register, the highest pitch is maximally [3]. Thus if a tone [3] occurs in a 
L (low) register, the tone is h (high); if it occurs in a H (high) register, it is 
l (low). For example, the tone features of [35] in a H register are [H.lh]; 
and [31] in a L register is [L.hl].7 The register feature [+Upper] (or H/L) 
is believed to be dominated, in turn, by laryngeal features. Yip (2002: 60) 
incorporates the Tone features in the feature geometry, as represented in 
(11): 
 
(11)  The geometry structure: 

Root Node 
 
                   Laryngeal                                     Place                         …… 

 
Tone    Glottal Aperture       [voice]     Lab   Cor    Dorsal 

 
Upper  [constricted]     [spread] 

 
[+high] 

 
The geometry structure in (11) shows that tonal pitch is dominated by 
Upper (register); the tone features themselves are dominated by the 
laryngeal node. Just like segmental features, the tone feature(s) can spread, 
delete, assimilate or dissimilate since they are located within the segment 
domain in the geometry. This representation raises the question whether 
the TBU is necessarily the segment. However, some general points can be 
made regarding the behaviour of tone features. Yip (2002) lists the 
following properties: 

(a)  Mobility: Movement away from the original tone-bearing unit.8 
(b)  Stability: Survival after loss of original host segment. 
(c) One-to-many: A single tonal feature shared by two or more 

segments. 

                                                 
7 H/L are used for the register feature; l/h for tone feature in Yip’s model (2002). Thus, 
for example, [H.lh] represents a rising tone in a high register; while [L.hl] represents a 
falling tone in a low register. 
8 It is claimed that tone(s) can move away from the original TBU to an adjacent syllable 
progressively or regressively, as in the case of tone sandhi in Chinese (Yip 1980, 2002; 
Chen 2000, among others). 
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(d)  Many-to-one: Multiple tonal features surfacing on a single host 
segment. 

(e) Toneless segments: Potentially tone-bearing segments that 
never acquire phonological tone. 

 
Although tone features are in one way or another similar to segmenal 

features, Yip’s Tone theory offers a systematic, explanatory approach to 
Chinese tones. One disadvantage of Yip’s tone model in (10) and (11) 
may be that it predicts that when a register feature spreads, it carries tone 
feature(s) with it, so that they spread together. The data of some lan-
guages, e.g. Chaozhou (Bao 1999), Shaoxing (Yang & Yang 2000), etc. 
suggest that register feature can spread in isolation, i.e. without carrying 
the tone feature along. For this reason, Bao (1999) proposes a different 
model to account for tone data in the Min language group, which can 
express register spreading without tone spreading, as shown in (12): 
 
(12)          σ 
 
                 °         Tonal Node 
 
          H      contour 
 
                      l     h 
 
In (12), the register feature (H) and contour (tone) feature are in a sister 
relationship, so that register and tone can spread independently, or one 
tone feature can spread but the other does not, as in tone contour sandhi. 
For example, the tone sandhi rule in (9) can be expressed as follows: 
 
(13)          σ                                   σ 

 
                 °                                      °                    Tonal Node 
 
          H      contour               contour       H 
 
 
                   l           h            l           h 
                   3          5            3          5 
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The illustration in (13) expresses the rule in (9) and shows that it is a pos-
sible tone rule. In chapter 5 we will discuss the Shaoxing data with 
respect to tone in greater detail. 

1.5  Data 
 
Most of my data come from spoken Shaoxing, of which I am a native 
speaker. Some of the data were collected or used by other researchers or 
scholars, such as Chao (1928), Wang (1959), Chen (1982), Zhan (1991), 
and Yang & Yang (2000). Some of the data come from my own 
observations. I have also collected data from other native speakers who 
were deemed (by me) to have undergone little influence from Mandarin 
or other dialects in their pronunciation of their native language. Data from 
books were always checked against my own intuition and I omitted any 
data that did not comply with my intuitions. 

Data from all other languages referred to in this dissertation are from 
books or journals or native speakers of the languages in question. 
Transcriptions follow the IPA system and are, if necessary, in narrow 
transcription. Tones are marked by numbers after each syllable; all tones 
are citation tones, except when discussing tone sandhi in chapter 5. 

1.6  Organization 
 
This dissertation presents an analysis of the overall phonology of 
Shaoxing Chinese from a synchronic perspective, with the secondary goal 
of casting some light on current issues in Modern Chinese (Mandarin). 

Chapter 1 gives a general background, including a brief introduction 
to the historical profile of Shaoxing, a brief idea of the methodology 
adopted, some theoretical approaches applied in my dissertation, includ-
ing syllable theory and tonal theory, and an overview of the data used in 
the dissertation. 

Chapter 2 presents a general introduction to the consonants and 
vowels of Shaoxing in surface representation, providing an analytic 
description of its stops, affricates, fricatives, sonorant consonants, vowels, 
and all the possible forms of its complex “finals” (see ch. 2). I assume 
that the surface nasal vowels in Shaoxing are phonological sequences of 
vowel + nasal. In this chapter, I also offer a discussion of the phonologi-
cal properties of all consonants in the initial position in Shaoxing and 
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their distribution, which will make it possible to propose some constraints 
on phonotactics of Shaoxing. I make the claim that there are no complex 
onsets, no vowel-glide (VG) combinations, and no diphthongs in 
Shaoxing. 

Chapter 3 sketches the distribution of the 14 surface vowels of 
Shaoxing through a description of different phonetic and phonological 
environments where complementary distribution occurs, with the aim of 
establishing the underlying vowel inventory of Shaoxing, which has only 
six phonemic vowels: /i u e Ø o a/. In this chapter, I present an analysis 
from the perspective of Optimality Theory and propose a suitable 
constraint ranking for the relations between the 14 surface vowels and six 
phonemic vowels. I assume that the underlying forms of the three 
nasalized vowels [ẽ], [Ẽ] and [∏̃] in Shaoxing are /en/, /an/ and /on/, 
respectively. 

Chapter 4 presents a comparative analysis of the different approaches 
to the Chinese syllable structure, focusing on the prenuclear glide in the 
syllable of Shaoxing and Mandarin. I assume that the phonetic onsets [/] 
and [H] serve as ‘tone assigners’ when there is no other onset consonant 
and that there is a possible coda in Shaoxing syllable structure, which 
only allows [/] and [N]. I present a multiple-specifier X-bar syllable 
structure, assuming that the prenuclear glides are neither in the onset nor 
in the rhyme, but act like the specifier of N"", suggesting that N"" is a sub-
constituent dominating N" (Rhyme). I also present a cross-tabulation of all 
the possible combinations of the Shaoxing syllables. 

Chapter 5 gives an analysis of the tone system of Shaoxing, focusing 
on consonant-tone interactions. I assume that the voiced/low tone correla-
tion is related to historical tonogenesis in Shaoxing and both voiceless 
and voiced initial obstruents and high and low tones occur in underlying 
forms. I formalize the complexity of tone sandhi in Shaoxing, assuming 
that tone sandhi is phonologically realized by way of tone feature 
spreading and delinking, and motivated by metrical mechanisms. I also 
present an OT analysis of all possible disyllabic tone sandhi rules in 
Shaoxing and offer a constraint ranking which explicitly accounts for all 
the disyllabic tone sandhi rules in Shaoxing. 

Chapter 6 gives a summary of my dissertation and proposes topics 
for future studies.  
 



  

2       The Consonants and Vowels of Shaoxing: 
Surface Representations 

 
 

2.1 Introduction 
 
This chapter provides an analytic description of the surface consonants 
and vowels of Shaoxing Chinese (henceforth SX). Before analyzing the 
distinct phonemes and their phonological features in chapter 3, I will 
describe the overall numbers and forms of possible initials and finals of 
SX. I use the terms “initials” and “finals”, which correspond to “sheng-
mu” and “yunmu” in traditional Chinese accounts of syllable structure. 
Wang & Smith (1997: 7) introduce the traditional way of representing 
Chinese syllable structure, given here in the tree diagram in (1a): 
 
(1)  a.          syllable                                    b.            σ   
 
        shengmu            yunmu                       Initial              Final   
             

            yuntou     yunfu    yunwei                 Glide    Nucleus   Coda 
 
The diagram in (1a) shows that the Chinese syllable structure has two 
main constituents: “shengmu”, corresponding to what current phono-
logical theory would call onset, and “yunmu” (which literally means 
‘rhyme’), referring to all that follows “shengmu”. “Yunmu”, in turn, 
consists of three parts: “yuntou”, which is the position reserved for 
prenuclear glides, “yunfu”, which is the nucleus, and “yunwei”, which is 
the coda. The diagram in (1b) expresses the traditional representation of 
Chinese syllable structure in Western terminology. In traditional Chinese 
phonology,1 “yunmu” in SX (as well as in Mandarin and all other Chinese 
dialects) is not equivalent to the syllable rhyme, because the Chinese 
“yunmu” does not count in the poetic rhyming system, which only 
includes “yunfu” and “yunwei”, i.e. it excludes “yuntou”. Thus, we cannot 
adopt the term “rhyme” for “yunmu” in the Chinese syllable terminology. 
                                                 
1 Traditional Chinese phonology can be traced back to as early as the ‘Qieyun’ rhyme 
table (AD 601), which deals with the pronunciation of Ancient Chinese (Karlgren 1915-
1926; Wang 1963; Chao 1968; Xue 1986; Yang 1996). 
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To avoid confusion, many modern Chinese linguists (Chan 1997; Wang & 
Smith 1997; Chen 2000; and many others) adopt the terms “initials” and 
“finals” for the traditional terms “shengmu” and “yunmu”, instead of 
general phonological terms such as “onset” and “rhyme”. In Chapter 4, I 
will present an analysis of SX syllable structure and also seek to cast some 
light on the syllable structure of Mandarin. 

In this chapter, I also use the terms of “Initials” and “finals”, 
referring to “shengmu” and “yunmu”, i.e. the constituents into which the 
SX syllables can be divided and within which all the surface consonants 
and vowels of SX may occur.  

As was mentioned in chapter 1, both the constraint-based theory (e.g. 
Prince & Smolensky 1993) and the rule-based theory (e.g. Chomsky & 
Halle 1968) share the notion of an underlying form, or input, and produce 
outputs, either having the advantage of the other in explaining the 
language, so that both theories are applied to the analysis in this chapter. 

2.2 Initials 
 
I will refer to syllable-initial consonants as “initials” throughout this 
chapter. The most remarkable characteristic of the SX initial consonants 
(compared with Mandarin and other Chinese dialects) is the fact that SX 
still retains the historical voiced obstruents, just as Middle Chinese did2 
(Chao 1928; Yip 1980; Zhan 1991). In the following sub-sections, I will 
discuss all five classes of possible SX initials: oral stops, the glottal stop, 
affricates, fricatives, and sonorant consonants. 

2.2.1 Stops 
In this sub-section, I will discuss voiceless unaspirated stops, voiceless 
aspirated stops and voiced unaspirated stops, all of which can appear as 
distinctive initials in SX. I list the nine stops of SX in (2): 
 
(2)  stops 
 voiceless unaspirated p t k 
 voiceless aspirated ph th kh 
 voiced  unaspirated b d g 
 
                                                 
2 Middle Chinese is the language of the Sui, Tang, and Song dynasties (7th–10th centuries 
AD). 
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SX has voiceless unaspirated, voiceless aspirated and voiced 
unaspirated bilabial, alveolar and velar stops. The voiced stops are typical 
of the Wu dialects. Modern Chinese (Mandarin) and the other five 
Chinese language families have lost all the voiced stops and voiced 
affricates (Campbell 2003). SX has retained all the voiced stops and 
affricates that were present in Middle Chinese. The nine stops in SX are 
very commonly used as the onset of the syllable. Some examples are 
presented in (3): 
 
 a  b  c  
(3)   [pIN33]     ‘soldier’        [phIN33]   ‘marry’         [bIN22]  ‘ill’ 
 [tIN33]      ‘book’ [thIN33]     ‘listen’          [dIN22]  ‘decide’ 
 [koN33]    ‘supply’        [khoN33]    ‘free time’    [goN22]  ‘total’ 
 
In the examples above, the syllables in column a all have voiceless 
unaspirated stops; those in column b have voiceless aspirated stops; 
column c has voiced unaspirated stops. These examples show that the 
tones of the words in column c are lower3 than those of the words in 
columns a and b. In Middle Chinese tonogenesis, the syllables with 
voiced obstruents in the initial had a lower tone than those with voiceless 
obstruents (Chao 1928; Yip 1980, 1989; Bao 1999; Duanmu 2000b; and 
many others), which is consistent with the articulatory and acoustic 
properties of voiced and voiceless initial obstruents on the one hand and 
pitch on the other (see also below). The current tonal structure of SX 
therefore still reflects the tonal system of Middle Chinese. The Chinese 
tones have been philologically and linguistically classified as “yin” and 
“yang” registers since the 7th century (Bao 1999). The yin register is also 
referred to as high register, corresponding to high-pitched tones, while the 
yang register is also referred to as low register, corresponding to low-
pitched tones. In SX, there are altogether eight tones. Among these tones, 
[52], [35], [33] and [5] are in the yin register, which mainly occur in 
voiceless-obstruent-initial syllables, and [31], [13], [22] and [3] are in the 
yang register, which occur only in voiced-initial syllables, including 
voiced obstruents and sonorants. 

In SX, we can predict from the tone of the syllable whether the initial 
obstruent is voiced or voiceless. The reverse, however, is not the case, 
                                                 
3 The pitch of the different tones is marked on a five-point pitch scale, in the same way 
as in Mandarin. The highest pitch is marked 5 and the lowest is marked 1 (cf. also ch. 1). 
See chapter 5 for a further exploration and discussion of SX tones. 
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because there are four low-register tones and four high-register tones with 
voiced-initial syllables or voiceless-initial syllables, respectively (see 
examples in (5) below). We can only tell from the voiced or voiceless 
initials that the tone of the syllable falls within the yang (low) register or 
yin (high) register – we cannot predict the individual tone. Moreover, it is 
completely unpredictable whether voiceless stops in yin-register syllables 
are aspirated or unaspirated, as the examples in (4) show: 
 
(4) [pu33]      ‘cloth’                      [phu33]     ‘berth’       
 [tIN33]      ‘book’                    [thIN33]   ‘listen’   
 [kE/5]    ‘cut’                       [khE/5]  ‘block’   

 
but [bu22]    ‘step’ *[bu33]      
 [dIN22]    ‘decide’ *[dIN33  
 [gE/3]    ‘squeeze’ *[gE/5]     

 
Since the syllables with a voiced stop in the initial have a lower tone 

than those with a voiceless stop, [b], [d] and [g] cannot form exact mini-
mal pairs with syllables with voiceless aspirated or unaspirated initial 
stops, as is shown in (4). Thus, the question arises whether the voiceless 
stops and voiced stops in SX are allophones of each other. I claim that the 
voiceless unaspirated and aspirated stops and voiced unaspirated stops in 
SX are not allophones of each other, i.e. that they are distinctive 
phonemes. There are two main points that bear on this issue. First, 
allophones are variants of a distinctive phoneme which are usually in 
complementary distribution. For two phones to be classified as allophones 
of a single phoneme, they must exhibit phonetic similarity, and they must 
not be in contrastive distribution (e.g. Trask 1996). For example, [k] and 
[kh] are allophones of the same phoneme /k/ in English.  

In SX, however, the tones on the syllable are not predictable from 
the syllable-initial consonant. There are four tones that can occur in each 
case. Take the four tones of a syllable with a voiced initial stop in SX. 
Rhymes ending in a glottal stop have tone [3]. The other three tones, [22], 
[13] and [31], are unpredictable. For example: 
 
 (5)  a. [bIN22] ‘ill’ [bIN13] ‘judge’ [bIN31]     ‘level’ 
 b. [doN22] ‘cave’         [doN13]   ‘pail’           [doN31]     ‘same’ 
 c. [gAÅ22] ‘a tool’ [gAÅ13] ‘confuse’    [gAÅ31]    ‘finish’ 
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The examples in (5) show that the tone pattern cannot be predicted from 
the initial. However, the voicing quality of the initial consonant could still 
be predictable from the tone registers. For articulatory and acoustic 
reasons, a syllable beginning with a voiced obstruent intrinsically has a 
lower tone than one beginning with a voiceless obstruent (Haudricourt 
1954; Lehiste 1970; Matisoff 1973). This relation between voiceless 
obstruents and high register, and between voiced obstruents and low 
register, is widely attested in natural languages (Yip 2002). The con-
sonant-tone correlation is also well documented in the tonogenesis 
literature cross-linguistically (Hombert 1978; Hyman 1978; Hombert, 
Ohala & Ewan 1979). 

From an acoustic point of view, if the initials of the syllables in 
column a and column c or those in column b and column c in (3) were in 
complementary distribution, the tones on these syllables could be 
analyzed as ‘allotones’, rather than allophones. Yip (1980: 138) also 
realizes that in such cases the voiced stops are always accompanied by 
low-tone allotones. I will assume that tones in high register and those in 
low register occur both in underlying forms in SX. However, the exact 
distribution of tones and their relations with initial consonants will be left 
for more detailed discussion in chapter 5.   

2.2.2 Glottal stop 
Besides the bilabial, alveolar and velar stops discussed above, there is 
another stop in SX, viz. the glottal stop [/]. Although about 46% of the 
world’s languages have a glottal stop, according to Maddieson (1984a), in 
many languages glottal stops serve to demarcate the boundaries of 
phrases or other prosodic units (Ladefoged & Maddieson 1996). However, 
in some languages like Arabic, Thai, Hebrew and Hawaiian, the glottal 
stop is a contrastive consonant. In (6) some examples from Hawaiian are 
given; the form in (a) comes from Ladefoged & Maddieson (1996) and 
those in (b) and (c) from Gussenhoven & Jacobs (1998): 
 
(6) a. [/a/a]   ‘dare’      
 b. [aa]     ‘jaw’ 
 c. [/aa] ‘fiery’ 
 
The examples in (6) suggest that the glottal stop in Hawaiian is a 
phonemic stop, although perhaps the issue is not decided conclusively, 
lacking more data and a formal analysis. In Middle Chinese, the glottal 
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stop [/] served as an initial and was used before [u], [a], [i] and any of the 
three glides, [j], [w] and [Á]4, when there was no other consonantal onset 
in the syllable (Chao 1928). The glottal stop in SX seems to play the same 
role in the syllable as it did in Middle Chinese. Some examples from SX 
are listed in (7): 
 
(7) [/e33] ‘love’ [/E/5] ‘duck’ 
 [/jẽ52] ‘smoke’ [/Á∏̃52] ‘complain’ 
 
The examples in (7) show that in SX [/] can serve as an onset preceding a 
vowel or glide in the syllable. Here the question arises whether the glottal 
stop in SX is a phonemic stop, as in Hawaiian, or only a phonetic form in 
words where no other consonant is present, as in German (see (8)) or 
Dutch. 

The status of the initial glottal stop in SX as well as in all other Wu 
dialects has been a topic of debate, also with respect to Middle Chinese 
(Karlgren 1915–1926; Chao 1928; Dragunov 1930; Hope 1953; and many 
others). Dragunov (1930, following Karlgren) states that “in the ancient 
Chinese languages, as is well known, words with zero initials were 
differentiated from words beginning with a glottal stop. We discover this 
distinction again, in certain Northern Chinese dialects of the 13th and 14th 
centuries, as is shown by the hPhags-pa script, and in nearly all the 
modern Wu dialects” (cited by Hope 1953).5 Hope (1953: 2) strongly 
argues against the existence of phonemic initial glottal stop in Middle 
Chinese and argues that “Karlgren presents little or no evidence; all he 
really does is to make an assumption for the purpose of filling a 
psychologically created lacuna”. Hope (1953: 13) further claims that “in 
all modern Chinese dialects without exception the glottal stop, where it 
exists, is not only of no phonemic significance but is not even heard by 
the speakers of the language”. It is true that Karlgren (1915–1926) only 
reconstructed an initial glottal stop for ancient Chinese (because the 
phonetics of Middle Chinese are uncertain). Chao (1928) did fieldwork on 
                                                 
4 In traditional Chinese phonology, the three glides were transcribed as [i], [u] and [y], 
i.e. using the same symbols as the counterpart vowels (Chao 1928; Wang 1963, 2003, 
among many others). Through my dissertation, I transcribe them as [j], [w] and [Á], 
respectively, following the general linguistic transcription. I will claim that the 
prenuclear glides in SX are not in the onset. This will be discussed in detail in chapter 4. 
5 “HPhags-pa” or the “hPhags-pa script” is the language created by hPhags-pa (1235–
1280) in the Yuan Dynasty (1207–1367). It is sometimes referred to as New Mongolian, 
which had over 40 letters used to spell Mongolian, Chinese and Tibetan. 
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the phonetic realization of the initial glottal stop in modern Wu dialects, 
and states (in his Table 3) that SX has a stable [/] as an initial preceding 
[u], [e], [jẽ] and [Á∏̃]. I also claim that the initial glottal stop in SX exists, 
but its status is phonetic rather than phonological. There are two main 
reasons for this: First, in SX there is no minimal pair which would show 
that [/] is a contrastive phoneme as was the case for Hawaiian in (6). The 
syllables in (7) can optionally be pronounced without the initial glottal 
stop and with the same tones and would then have the same lexical 
meaning: thus, the glottal stop plays no contrastive role. 

It is true that syllables in SX are strictly classified into two categories: 
high-register syllables with high-pitch tones and low-register syllables 
with low-pitch tones, which is determined by the voicing status of the 
initial obstruents (c.f. above). As expected, the glottal stop [/] as the 
initial of a syllable is accompanied by a high-pitch vowel so that the 
initial glottal stop [/] is predictable in SX. However, underlyingly, there is 
no initial glottal stop for the syllables in (7). A similar phonetic 
phenomenon occurs in German as Hall (1992:58) describes “the glottal 
stop is completely predictable in German, since it only occurs before a 
vowel-initial stressed syllable and then only optionally”. For example 
(Hall 1992:58): 
 
(8) arm [/a !Rm] [a !Rm] ‘poor’ 
 elf [/E!lf] [E!lf] ‘eleven’ 
 oft [/O!ft] [O!ft] ‘often’ 
 Uhr [/u!:ø8] [u!:ø8] ‘clock’ 
 
Hall formulates this phenomenon in German by way of a Glottal Stop 
Insertion rule, which is presented in (9): 

 
(9)  Glottal Stop Insertion (GSI: optional) 
       P  →  [/]  /  F[ __ [−cons] 
 

Jongenburger & van Heuven (1991) carried out a phonetic experi-
ment in Dutch with the example of [dAt ´n /A:ntAl] ‘that a number’ and 
found that there is a striking acoustic difference with a smooth vowel 
onset in [´n] and an abrupt onset (glottal stop) in [/A:ntAl]. They claim 
that the phonetic glottal stop is inserted only in hiatus position, and 
nowhere else in Dutch (Jongenburger & van Heuven 1991, 1993). The 
only difference between German and Dutch and SX is that the GSI rule in 
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German cannot apply to the syllable which is not foot-initial, while in 
Dutch it only operates in hiatus position whilst GSI in SX applies to every 
vowel-initial syllable with a high-register tone, due to the fact that SX is a 
monosyllabic language. However, neither the initial glottal stop in 
German or Dutch nor that in SX is an underlying phoneme. To briefly 
summarize, SX, like many other languages, inserts a glottal stop in 
syllables beginning with a vowel. Does this mean that there is no 
phonemic /// in SX? I assume that there is a phonemic glottal stop /// in 
SX, but it is in the final rather than in the initial. I will discuss the 
phonological behavior of final /// in SX in §2.4. 

2.2.3 Affricates 
Phonetically, affricates are consonants whose articulation involves a 
complete oral closure followed by a comparatively slow release, yielding 
perceptible friction noise which is clearly longer than the noise burst of a 
plosive. Affricates are not uncommon phonemes across languages 
(Maddieson 1984a) in terms of their occurrence in languages. In SX, there 
are six affricates, including three dental affricates and three alveolo-
palatal affricates, as shown in (10): 
 
(10)                                                  dental         alveolo-palatal 

voiceless unaspirated              ts                       t˛ 
voiceless aspirated                  tsh                      t˛h 
voiced  unaspirated                 dz                      d¸ 

 
Like the SX stops in (2), there are voiceless unaspirated, voiceless 

aspirated and historically voiced unaspirated affricates in SX6. Phoneti-
cally and phonologically, these affricates are phonemic consonants, 
although voiced affricates and voiceless affricates are accompanied by 
different tones in the syllable, because of the association between stiff and 
slack vocal cords and high and low tone register, respectively, as was 
discussed above. For example: 

 

                                                 
6 Historically speaking, Middle Chinese had voiceless unaspirated, voiceless aspirated 
and voiced unaspirated stops and affricates (Karlgren 1954; Wang 1985; Baxter 1992), 
which are claimed to still retain in the Wu Chinese, like SX (Wang 1959; Zhan 1991; 
Cao 2002) in spite of the fact that some phonetic experiments show that the historical 
voiced stops and affricates in the Wu Chinese do not have VOT (Shryock 1995).  
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(11) [tsoN52]       ‘end’                 [t˛i33]     ‘post’ 
 [tshoN52]     ‘dash’                [t˛hi33]   ‘air’ 
 [dzoN31]    ‘worm’              [d¸i31]    ‘ride’     

 
Middle Chinese had nine affricates in initial position, including [ts], 

[tsh], [dz], [tS], [tSh], [dZ], [t˛], [t˛h] and [d¸], according to the Guangyun7 
(Ding 1984). Of these, SX has retained six. SX does not distinguish 
between alveolar and palatal affricates, lacking post-alveolar and retroflex 
affricates such as /tS/, /tSh/, /dZ/, /tß/,  /tßh/, and /dΩ/. 

The status of affricates as one or two segments has been a topic of 
some debate. Some have argued that affricates are combinations of stops 
and fricatives and should be treated as two segments (Brooks 1965; 
Szigetvári 1997; and others). Durand (1990) cites some examples of 
segment sequencing in English, which show that in English either /S/ or /t/ 
can be followed by /r/; but /tS/ cannot. For example: 

 
(12) a. [Srimp] ‘shrimp’ 
 b. [trai] ‘try’ 
 c. *[tSr-]  

 
The examples in (12) show that (c) is ruled out, possibly because 

there are already two consonants before /r/ and the maximal onset cluster 
is CC (except [s]+CC) in English. This kind of evidence can be used to 
suggest that affricates form a consonant cluster in a particular language. 
Harris (1994) claims that affricates are qualitatively complex but 
quantitatively simple. Theoretically speaking, affricates are combinations 
of the features of the two constituent phonemes rather than two separate 
phonemes (see also Clements 1985; Anderson & Ewen 1987; McCarthy 
1988; van de Weijer 1996 for discussion).  

Evidence from SX strongly suggests that affricates are single 
segments. SX is a language that has no complex onsets. 8  No 
combinations of two consonants preceding a glide or a vowel are possible 
in SX (*[sp], *[sh], *[sl], *[pl], *[kl], *[sn], *[ph], etc). The SX syllable 
structure maximally has a CGVC, or CGVV pattern (where C is a 
consonant, G is a glide, and V is a vowel). For example: 
                                                 
7 Guangyun (1008) is an ancient book of traditional Chinese phonology that describes 
the pronunciation of the Chinese syllables and rhyming system.  
8 It is also my claim that the prenuclear glides are not part of the onset in SX. This will 
be discussed in detail in chapter 4 about the syllable structure.  
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(13)  [pjAÅ35] ‘watch’  

[˛jAÅ35] ‘small’ 
[kwÅN52] ‘light’ 
[HwoN31] ‘red’ 

 
There are no *CCV, *CCGV, or *CCGVC syllables in SX. However, 

affricates may fill the C position in the syllable template; this is in fact 
very common in SX. For example: 
 
(14)  [d¸jAÅ31]         ‘bridge’       [tswo33]          ‘do’ 

[t˛hjo/5]          ‘lack’        [tshwo33]         ‘wrong’ 
[d¸joN31]         ‘poor’              [dzwo31]         ‘tea’ 

 
The syllables in (14) are well-formed and acceptable. This is consistent 
with the assumption that affricates are single segments, such that the SX 
maximal syllable template of CGVC/CGVV can be maintained. 

Another piece of evidence for the idea that affricates are single 
segments in this language comes from SX loanwords. SX does not allow 
complex onsets, as discussed above. This could be captured by an 
Optimality-theoretic constraint on the syllable onset in SX: 
 
(15) *COMPLEX(ONS) (Itô 1986; Blevins 1995) 
   *[σ CC:  Onsets must be simple. 
 

The constraint *COMPLEX(ONS) is highly ranked in SX, so that 
complex onsets are not acceptable in SX, even in loanwords (Zhang 
2003). For example, the English noun [khloun] ‘clone’ will be realized as 
[khØloN], without the original CC cluster in the onset; rather, an 
epenthetic vowel is inserted. SX has a very restricted coda. Only two 
consonants, [N] and [/] are allowed in the coda position, which can be 
stipulated by a coda-condition constraint, as stated below: 
 
(16) CODA-COND (Ito$ 1989; Zhang 2003) 

Coda can only be [/] or [N]9. 
 

                                                 
9Coda condition in SX will be discussed in the next section and in more detail in chapter 
4. 
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Another important phenomenon in loanword phonology of SX is the 
tendency of disyllabification for a minimal word, which is also well 
documented in many other Chinese languages (Yip 1993; Chen 2000; 
Zhang (2003). There is a Minimal-word constraint as follows: 
 
(17) MINWD (Yip 1993) 

A loanword is minimally disyllabic. 
 

Among the three constraints explained above, *COMPLEX(ONS)  and 
CODA-COND are inviolable in SX while there are occasionally some 
exceptions for MINWD.10 For example, the English clone and tank are 
[khØloN] and [thE‡khØ], respectively, in SX loan words. The tableau deriving 
the optimal candidate is given in (18): 
 
(18) input  khloun  *COMPLEX(ONS) CODA-COND MINWD 
 a.      khloun *! * * 
 b.       khloN *!  * 
 c.   khØloN    
 d.       khoN   *! 
 e.       loN   *! 

 
In tableau (18), candidate (a) is the closest to the input, but violates all the 
three constraints, so it is the worst candidate. Candidate (b) is also ruled 
out first because it violates *COMPLEX(ONS). Candidates (d) and (e) 
violate MINWD and are also ruled out. Candidate (c) is the winner because 
it does not violate any constraints in (18) (it violates another constraint, 
DEP-IO, which militates against insertion of material, so this constraint 
must be lower-ranked).  
       If we compare a loanword with a cluster to a loanword with an initial 
affricate, it turns out that (English) affricates are well-formed onsets in 
SX. For example, English [dZi:p] ‘jeep’ is adapted as [t˛I/pu] in SX. The 
selection of this candidate is represented in the following OT tableau: 
 

                                                 
10 Some technical terms may be still monosyllabic, e.g. chemical elements. This involves 
more constraints, which falls outside of the scope of my discussion. 
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(19) input       /dZi:p/ *COMPLEX(ONS) CODA-COND MINWD 
 a.           t˛I/p  *! * 
 b.       t˛I/pu    
 c.            t˛I/   *! 
 
In tableau (19), candidates (a) and (c) are ruled out because they violate 
CODA-COND and/or MINWD. Candidate (b) does not violate any constraint 
and is the winner. This shows that affricates behave as single segments 
and are acceptable in SX phonology: a candidate with epenthesis would 
be treated as violate the constraint DEP-IO mentioned above. In short, for 
any foreign word with a CC or CCC cluster in the onset, the SX loanword 
phonology exceptionlessly has to insert a vowel between CC or two 
vowels between CCC of the output loanwords. More examples 
(disregarding tones) are given in (20): 
 
(20) English  Loanword in SX      
 a. [sprIN]       spring [sbI/lIN]   ‘spring lock’ 
 b. [brœndi] brandy [pa/lẼdi] ‘Brandy wine’ 
 c. [frœns] France [fa/lẼi] ‘France’ 
 d. [tSOk´lit] chocolate [t˛hjAÅkh´/lI/] ‘chocolate’ 
 e. [tS´…tSIl] Churchill [t˛hjØt˛I/] (person’s name) 
 
In the examples in (20), vowels are inserted between the consonants in the 
initial clusters of the words in (a), (b) and (c) to form an acceptable SX 
syllable (other constraints in SX loanword phonology will be left aside 
until later: see chapter 4). In the words for chocolate and Churchill, 
however, the affricates are treated as single segments, so that no vowel 
needs to be inserted to break up affricates. 

2.2.4 Fricatives 
Fricatives are sounds that are produced by a narrow approximation of two 
articulators so as to produce a turbulent airstream (Ladefoged 1971: 46). 
While it is true that there are fricatives in nearly all of the world’s 
languages, there have been relatively few studies of their precise 
distribution or of the patterns of occurrence which they show, according 
to Maddieson (1984a). However, some research has been done on the 
description of the articulation, classification of fricative sounds and their 
acoustic properties cross-linguistically (e.g. Jakobson, Fant & Halle 1952; 
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Nartey 1982; Ladefoged 1983). Nartey (1982) presents a cross-linguistic 
phonetic analysis of fricatives in 14 languages11, measuring the phonetic 
differences within and between languages. In this sub-section, I will 
examine the behaviour of fricatives in SX. I provide the surface fricatives 
of SX in (21): 
 
(21)                  labiodental         dental       alveolo-palatal      glottal 
        voiceless          f                       s                     ˛                      h 
        voiced              v                      z                     ¸                      H 
 

SX has four pairs of voiceless and voiced fricatives. In most 
languages, there is a tendency to prefer voiceless fricatives and to avoid 
voiced and voiceless pairs of fricatives at the same place of articulation 
(Maddieson 1984a). Although this tendency holds for obstruents in 
general, fricatives appear to be more asymmetric. Most Southeast Asian 
languages have relatively few fricatives; Mandarin has five fricatives, 
which are all voiceless; Cantonese has four fricatives; Thai, Korean and 
Taba12 (Abramson 1999) have only three fricatives. Indo-European lan-
guages usually have eight or more fricatives. The SX voiceless and 
voiced fricatives are contrastive phonemes in spite of their being 
accompanied by different tones in the syllable, which follows the same 
register division as with the stops and affricates (cf. above). For example: 
 
(22) voiceless  voiced  
 [fu33] ‘pay’ [vu22] ‘attach /enclose’ 
 [sAÅ35] ‘little’ [zAÅ13] ‘make/invent’ 
 [˛y33] ‘need’ [¸y22] ‘tree’ 
 [ho52] ‘shrimp’ [˙o31] ‘river’ 
 

Most languages in the world have no contrast between voiced and 
voiceless glottal fricatives (/h/ vs. /˙/). In fact, Maddieson (1984a) lists 
only two languages in the world which have a contrast between /h/ and /˙/, 
and one of these is from the Wu language family, just like SX. Although 
there has been some disagreement on the classification of /h/ and /˙/ (e.g. 
whether they are fricatives or laryngeals, vowels or approximants; see 
Maddieson 1984a), /h/ and /˙/ in SX are undoubtedly glottal fricatives 
                                                 
11 Nartey’s (1982) analysis includes Amharic, Arabic, English, Hebrew, Hopi, Japanese, 
Korean, Navajo, Papago, Pima, Polish, Swedish, Yoruba and Zuni.  
12 Taba is an Austronesian language spoken in the northern Maluku province, Indonesia.  
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and both are phonemic consonants which may occur in the syllable onset. 
For example: 
 
(23) voiceless  voiced  
 [ho52] ‘shrimp’ [˙o31] ‘river’ 
 [hE/5] ‘blind’ [˙E/3] ‘narrow’ 
 
      According to Maddieson (1984a), about 63.7% of the languages in 
UPSID 13  have voiceless /h/, while only 4.1% of the languages have 
voiced /˙/. In SX, voiced /˙/ is much more frequent than voiceless /h/ in 
syllable onsets. Besides the words mentioned above, I list some more 
examples in (24): 
 
(24)   Voiced                                Voiceless 

[˙AÅ31]     ‘roar’   [hAÅ52]   ‘spend (time)’ 
[˙´N31]   ‘stable’     [h´N52]    ‘groan’ 
[˙o/3]   ‘learn’      [ho/5]    (surname) 
[˙wo22]     ‘speech’   [hwo33]     ‘spend’ 
[˙we31]   ‘return’  [hwe52]    ‘ash’ 
[˙wẼ31]   ‘play’       [hwẼ52]      ‘well-behaved’ 
[˙wÅN31]  ‘king’     [hwÅN52]   ‘nervous’ 
[˙u22]      ‘unclear’   [hu33]     ‘call’ 
[˙ÅN31]    ‘line’      [hAN52]   ‘ram’   
[˙wa22]   ‘bad’      ? (undecided possibility) 
[˙jẽ22]         ‘hate’   * (systematic  
[˙jØ31] ‘oil’ * impossibility) 
[˙jo/3] ‘moon’ *  
[˙ja22] ‘night’ *  
[˙Á∏̃31]     ‘cloud’  *  

 
The examples in (24) show that where there is an acceptable syllable 
beginning with voiceless [h] in SX, there is also a word with [˙] followed 
by an identical final vowel or combination. The reverse is not true, 
however. In short, [˙] is more often found in this position in SX than [h]. 
In fact, [h] plus a front high vowel is systematically ruled out in SX 
(*[h][+high, -back]), while [˙] can be followed by all different vowels, as 

                                                 
13 The UCLA Phonological Segment Inventory Database. 
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shown in (24). There are no constraints on the distribution of [H] as an 
onset. This will be discussed in detail in chapter 4.  

In some languages [h] and [H] have been described as voiceless 
versus breathy-voiced counterparts of the vowels that follow them 
(Ladefoged 1971). In SX, vowel-initial syllables invariably receive a [H] 
if the tone is low-register, but [/] appears (not [h]) if it is high-register, as 
discussed in §2.2.2 above. More examples are given in (25): 
 
(25)   [˙]:                                [/]:                                           [h]: 

[˙i31] ‘move’ [/i52] ‘clothes’ *[hi52] 
[˙jØ31] ‘oil’ [/jØ52] ‘low voice’ *[hjØ52] 
[˙jẽ31] ‘salt’    [/jẽ33]    ‘smoke’    *[hjẽ33]    
[˙Á∏̃31] ‘cloud’       [/Á∏̃33]  ‘complain’   *[hÁ∏̃33]   

 
Generally speaking, there are more voiceless obstruents in a language 
than voiced ones; if a language has a voiced obstruent, it usually also has 
the voiceless counterpart (Maddieson 1984a). However, the asymmetric 
distribution of [h] and [˙] in SX is inconsistent with this general situation. 
I assume that the wider distribution of [˙] compared to [h] in SX is caused 
by the tonal system, which has a voiceless-obstruent/high-register and 
voiced-obstruent/low-register correlation (see further discussion about it 
in chapter 5). This means that it is impossible for a syllable to have a low-
register tone and a voiceless initial obstruent or a high-register tone and a 
voiced initial obstruent. There is cross-linguistic evidence that the glottal 
stop [/] is often inserted before a vowel-initial syllable, as discussed in 
§2.2.2. The situation in SX is similar in that [/] is always inserted before a 
high-register syllable when there is no other initial consonant. To satisfy 
the tonal system of SX, a voiced glottal obstruent is required before a 
low-pitched rhyme when there is no other voiced consonant (the tonal 
system will be discussed in detail in chapter 5). But there is no voiced 
counterpart of the glottal stop [/] in the consonant inventory of the 
world’s languages. However, [/] and [˙] form a natural class in certain 
aspects. Both can be regarded as laryngeals and the laryngeals are always 
considered as placeless-component, lacking the complexity when 
compared with other consonants (Harris & Lindsey 1995; Humbert 1995; 
Botma 2004). Many Chinese scholars assume that [h] is a phonemic 
consonant while [/] and [˙] are a pair of phonetic onsets in the Wu 
Chinese (Xu & Tang 1988). The optimal choice of [/] and [˙] for the 
onset of a high-register syllable and low-register syllable, respectively, 
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when there is no other onset consonant, can be stipulated by the following 
four onset-condition constraints:   
 
(26)  Onset-condition Constraints: 

a. ONSET(Itô 1989) 
 Syllables must have an onset. 

        b. Voiced-L 
Voiced initial obstruents must have low-register tones on the 
following vowels. 

        c. Voiceless-H 
Voiceless initial obstruents must have high-register tones on the 
following vowels. 
 

The constraint ONSET in (26a) will rule out full-tone syllables without 
an onset such as *[e52], *[a33], *[u31] and *[o22] in surface representation 
and the constraints of (26b) and (26c) will also rule out any syllable that 
has voiced initial obstruent for high register or voiceless initial obstruent 
for low register. Such a consonant-tone correlation is well explained by 
Halle & Stevens’ (1971) laryngeal feature specifications ([stiff] & [slack], 
which will be discussed in chapter 5).  

In short, I assume that the onset [˙] in SX is both a phonological 
onset when it is contrastive with [h], as shown in (24), and a phonetic 
onset just like [/] in surface representation, as shown in (25). Such is the 
case decided by the onset-condition constraints in (26). This is why [˙] is 
more frequent than [h] in the formation of syllables in SX.   

2.2.5 The sonorants 
Besides the 24 obstruents discussed above, there are also five sonorant 
consonants that can appear in syllable-initial position in SX. In this 
subsection I present a brief analysis of the five sonorant initials of SX. In 
(27), I list the four nasal initials:                                        
                                                                                     
(27) bilabial alveolar alveolo-palatal velar 
 m n  N 
 
       SX has a bilabial, alveolar, alveolo-palatal and velar nasal in surface 
representation, all of which can appear in the initial position of the 
syllable, but not all are in contrastive distribution. Consider the three 
groups of syllables in (28): 
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(28)  [o]  [i]  [u]  
 [m]: [mo22] ‘grind’ [mi13] ‘rice’ [mu22] ‘grave’ 
 [n]: [no22]   ‘glutinous’    *[ni] — [nu22] ‘anger’ 
 []: *[o]    — [i22]   ‘two’ *[u] — 
 [N]: [No22]   ‘hungry’        *[Ni]    — *[Nu] — 
     
The examples in (28) show some syllables with the four initial nasals and 
three different vowels, [o], [i] and [u], and also show that not all the four 
nasals can surface with the same vowel. This means that the four nasals 
cannot be all contrastive with each other. In fact, only [m], [n] and [N] can 
all occur before [o]. I assume that [m], [n] and [N] contrast with each 
other, as attested by more examples such as [me22] ‘younger sister’, [ne22] 
‘patient’ and [Ne31] ‘fool’, and [ma13] ‘buy’, [na13] ‘milk’ and [Na13] ‘we, 
us’. Thus, [m], [n] and [N] are phonemic nasals in SX. The velar nasal [N] 
cannot occur before the high vowels, [i] and [u], in SX. This can be 
formalized by a constraint: 
 
(29)  *[N][+high] 
         [N] cannot occur before any [+high] (semi-)vowel.  
 
The constraint *[N][+high] in (29) forbids */Ni/, */Nja/, */Nu/ and */Nwa/ 
in SX.  The alveolar nasal [n] cannot appear before the front high vowel [i] 
or the glide [j] while the alveolo-palatal nasal [] can only appear before 
[i]/[j].14 This indicates that [] is in complementary distribution with [n]. 
Thus, [] is an allophone of the distinctive nasal /n/, which can be 
expressed by a nasal palatalization rule as in (30) or a constraint as in (31):  
         
(30) 
 

 
 [n] 

 
→ 

 
[]   

__ +high 
–back 

or 
(31)  

 *[n] +high 
–back 

 

 
The rule in (30) formalizes that in SX the coronal nasal becomes alveolo-
palatal [] when preceding a front high (semi-)vowel, e.g. [i], [I] or [j], 
                                                 
14 Actually in SX syllables, [m] can appear before all vowels; [n] and [N] can appear all 
except high front (semi-)vowels. The phonotactics of the SX segment sequences will be 
discussed in chapter 4. 
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and the constraint in (31) rules out any syllable where [n] is followed by a 
front high (semi-)vowel. More examples that involve this nasal 
palatalization rule are given in (32): 
                                 
(32) [i22]      ‘two’ *[ni]               
 [jØ31] ‘cow/ox’ *[njØ] 
 [IN31] ‘silver’  *[nIN] 
 [I/3] ‘hot’  *[nI/] 

 
 From the analysis above, we have observed that in SX, there are six 
alveolo-palatal consonants: [tÇ], [tÇh], [dÛ], [Ç], [Û] and []. All the 
alveolo-palatal consonants have the same contribution that they can only 
precede high front (semi-)vowels. Some scholars (e.g. Duanmu 1999) 
assume that all the alveolo-palatal consonants are only allophonic 
segments. The distribution of all the consonants will be discussed in 
chapter 4.  
 However, the nasal palatalization rule does not apply to the bilabial 
nasal in SX, presumably because the coronal in general shifts to the 
alveolo-palatal place of articulation more easily than the bilabial one. 
However, nasal asymmetric behavior is common cross-linguistically, 
though they are of a natural class (e.g. Bhat 1978; Botma 2004). For 
example, the formation of compounds in Dutch has optional place 
assimilation of /n/, but not of /m N/, which strongly suggests asymmetric 
behaviour in the class of the nasals (Botma 2004), as shown in (33): 
 
(33) steen+bok stee[mb]ok ‘Capricorn’ (*[nb]) 
 tram+kaart tra[mk]aart ‘tram ticket’  
 meng+paneel me[Np]aneel ‘mixing panel’  
 
 Finally, SX also permits the lateral /l/ in the initial position of a 
syllable, but it has no /r/. /l/ is a common onset in SX syllables. For 
example: 
                                             
(34) [li13] ‘inside’ [l´N13] ‘cold’ 
 [le31]       ‘come’                       [laN13]      ‘cool’ 
 [la52]       ‘pull’                          [loN31]      ‘dragon’ 
 [lAÅ13]     ‘old’                           [lo/3]        ‘green’ 
 [ljØ31]     ‘flow’                        [ljaN22]     ‘bright’ 
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Altogether, SX has 29 consonants in the surface representation, all 

of which can be used as the initial of a syllable. Of these, only the glottal 
stop /// and the velar nasal /N/ can appear in postnuclear position (cf. §
2.3.5.3). The constraints that formalize this will be discussed in more 
detail in the next section. I list all 29 consonants of SX in (35): 
 
(35)   SX consonant inventory: 

        Place 

 

Manner 

bilabial 

labio-
dental 

dental 

alveolar 

alveolo-
palatal 

velar 

glottal 

-asp p   t  k / 
+asp ph   th  kh  

stop 

+voice b   d  g  
-asp   ts  tÇ   
+asp   tsh  tÇh   

africate +voice   dz  dÛ   
-voice  f s  Ç  h fric. +voice  v z  Û  H 

nasal m   n  N  
lateral    l    

 
Next, I will present the feature specifications for the 29 consonants 

in SX in (35) for the sake of further phonological analysis of their exact 
distribution, which will be discussed in chapter 4. To specify the 29 SX 
consonants, I use ten distinctive features, which include:  

Laryngeal features: [stiff], [slack], [spread]; 
Place features: [anterior], [coronal], [dorsal]; 
Stricture features: [nasal], [continuant], [strident], [sonorant]. 
 
Among the ten features above, following Halle & Stevens (1971), I 

use [stiff] and [slack] instead of [voice] to specify obstruents, [+stiff] for 
[–voice] and [+slack] for [+voice], although one of them is redundant for 
the specifications of obstruents. Sonorants have default voicing so that 
they are not specified for [voice] in (36). The feature [dorsal] has the 
same value as [back] for consonants. To distinguish dental/alveolar from 
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alveolo-palatal consonants, I use the feature [anterior]. In the text, I also 
use [apical] as a feature (as assumed by Williamson (1977)), when 
discussing the distribution of the apical vowel []; sometimes, I use [back] 
instead of [dors] for consistency with vowel, and sometimes I also use 
other more features such as [labial] for both [p] and [u]. In table (36), I 
only mark “+”, leaving “–” blank for simplicity.  
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H  + +     +   

h   +     +   

/ +          

N      + +   + 

g  +    +     

kh  +  +   +     

k +     +     

     +  +   + 

Û  +   +   + +  

Ç +    +   + +  

dÛ
  +   +    +  

tÇ
h  +  +  +    +  

tÇ
 +    +    +  

l    + +     + 

n    + +  +   + 

d  +  + +      

th  +  + + +      

t +   + +      

z  +  + +   + +  

s +   + +   + +  

dz
  +  + +    +  

ts
h  +  + + +    +  

ts
 +   + +    +  

v  +  +    + +  

f +   +    + +  

m
 

   +   +   + 

b  +  +       

ph  +  + +       

p +   +       
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In the feature matrix in (36), the 29 consonants in SX are all 
distinguished from one another, using ten features. Since SX still retains 
historically voiced obstruents, I still apply [±voice] to the specifications 
for obstruents as well as sonorants throughout this dissertation when [stiff] 
and [slack] are applied particularly to the analysis of consonant-tone 
interaction. There are controversial specifications for the feature [strident]. 
I assume that all the anterior and coronal fricatives and affricates in SX 
are [+strident], while in some languages, [±strident] is used to distinguish 
[f] ([+strid]) and [F] ([–strid]), [s] ([+strid]) and [T] ([–strid]), and [S] 
([+strid]) and [ç] ([–strid]) (see Trask 1996). All the analyses of the SX 
consonants are based on the feature specifications in (36) in this 
dissertation.  

The initial consonants have been relatively stable through time and 
there is not much disagreement on the number or realizations of the initial 
consonants among field workers or researchers, with the exception of the 
initial glottal stop [/]. Some researchers (e.g. Yang & Yang 2000; 
Campbell 2003) prefer the term “zero onset” with respect to syllables 
beginning with vowels or glides. The syllabic status of glides will be 
discussed in detail in chapter 4. The behaviour of vowels and glides in 
Finals will be discussed in the next section. 

2.3 Finals 
 
At the beginning of this chapter, I explained that “finals” in Chinese 
syllable structure refer to all material that follows syllable-initial conso-
nants. However, “finals” in SX are not equivalent to “rhymes”. The 
syllable structure of SX will be discussed in chapter 4. In this section, I 
will present a phonologically analytic description of all the possible 
surface segments in the finals of SX. 

The finals in SX are much more complicated and unstable than the 
initials. Different native speakers may realize different phonetic vowels in 
the same lexical form. Another remarkable phenomenon of SX is that 
quite a number of lexical syllables are different in pronunciation when 
comparing literary and colloquial style.15 For example: 
 

                                                 
15 In SX, literary style refers to the syllables for the written forms, which are mostly 
borrowed from Mandarin or phonetically influenced by Mandarin and are always more 
formal; colloquial style refers to the syllables for the oral forms, which are less formal. 



CHAPTER 2 39 

(37)  Literary style              Colloquial style                  
[vi31]  [bi31] ‘grease’ 
[vi22]  [bi22] ‘taste’ 
[tÇjAÅ52]  [kAÅ52] ‘hand in’ 
[da22]  [do22] ‘big’ 
[z´N22]  [≠IN22] ‘recognize’ 
[tso35]  [tÇja33] ‘left’ 

 
The difference between literary style and colloquial style in SX can be 
found in the onset, the rhyme, or the whole syllable, as shown in (37). 
This difference is caused mainly by the influence of Mandarin, so that the 
literary style is close to the Mandarin pronunciation. These two styles are 
equally frequent in modern SX, each usually occurring with fixed lexical 
collocations. Such differences are not so common in other Chinese 
dialects. Researchers disagree on the phonetic transcription or even the 
number of finals that exist in SX. In this subsection, I will first discuss the 
Final inventory of SX because all syllables in SX are usually split into 
two parts: Initial and Final, and all the surface vowels occur in fixed 
combinations in Finals. 

2.3.1 Final inventory 
The exact inventory of Finals in SX is a controversy issue, not only with 
regard to the number of Finals but also with regard to vowel qualities of 
some final combinations. In this subsection, I will introduce some 
different versions of the Final inventory of SX and present my proposal 
after comparison with other proposals. Chao (1928) made an investigation 
of Wu dialects and recorded all the phonetic vowels occurring in the 
Finals16 of SX, which can be summarized in the following table: 
 

                                                 
16 In traditional Chinese phonology, Finals were referred to as ‘yunmu’, classified into 
four categories (call ‘sihu’), viz. Kaikouhu, Qichihu, Hekouhu and Cuokouhu.. Kaikouhu 
includes those ‘yunmu’ with simple vowels as the rhyme or beginning with a vowel; 
Qichihu are those with i as the rhyme or beginning with i; Hekouhu are those with u as 
the rhyme or beginning with u; Cuokouhu are those with y as the rhyme or beginning 
with y. In the following tables of Final inventory, all ‘yunmu’ are categorized into sihu.  
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(38) Chao’s Finals in SX17 
  Kaikouhu Qichihu Hekouhu Cuokouhu 
  i, ij u yj, y 
 e  ie  ue  
 a  ia ua  
 Ø, , ∏ iØ, IØ   
 o io uo yo 
 œ,   uœ  
 

 
 

In open 
syllables 

AÅ iAÅ   
 en, ,  I,  u∏n, u∏  
 a ia u  
 Å iÅ uÅ  
 

 
With nasal 

coda 
u iu   

 œ) iœ uœ   
 ∏  u∏ y∏ 
 

 
With 

nasalized 
vowels e  I  ue   

 Syllabic 
consonants m,  N,  l  

 
Chao’s surface Final inventory in (38) contains altogether 53 different 
Finals in the form of simple vowels, syllabic consonants, and 
combinations of GV, VV, VG, VC, and GVC. Chao (1928) recorded 
these Finals according to individually investigated subjects. His recording 
represents the phonetic realization of Finals in SX, so that it is not 
phonologically systematic. Besides, the pronunciation of some vowels 
can be different from subject to subject. Some of his different forms of 
Finals are just free variations, such as [u∏], [u∏n] and [u∏], [i] and [ij], 
[en] and [e ], all groups or pairs of which could be used to pronounce the 
same lexical syllable, differently from speaker to speaker. In Chao’s 
recording, there are VG combinations such as [yj] and [yÁ], which, I 
claim, are unacceptable in the SX surface representation because they 
violate the OCP.  

Campbell (2003) presents his inventory of 47 Finals in SX as follows: 
 

                                                 
17 This is my summary of Chao’s (1928) Table of Yunmu (in Wu dialects), in which the 
prenuclear glides were originally transcribed in [i] and [u], which stay in the same 
symbols as the original in (38), (39) and (40). However, in my analysis through the 
dissertation, I present the two pre-nuclear glides as [j] and [w]. 
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(39) Campbell’s 47 Finals in SX18 
   Kaikouhu Qichihu Hekouhu Cuokouhu 
  i u  
 e ie ue yÁ 
 a ia ua  
 o io uo  
 Ø iØ   
 

 
 

In open 
syllables 

AÅ iAÅ   
  I   
 Å  uÅ  
 a ia ua  
 

 
With nasal 

coda 
u iu uu  

 œ  iœ uœ   
 ∏  u∏ y∏ 
 

 
With 

nasalized 
vowels  I    

 / I/   
 / i/ u/  
 o/  uo/ yo/ 
 

 
With stop 

coda 
e/    

 Syllabic 
consonants m  n  N   l  

 
Campbell’s (2003) 47 Finals in SX as shown above are more systematic 
than Chao’s (1928) except some combinations such as [] and [uu] 
which are rather uncommon in Chinese dialects and can be hardly 
manifested by the present data. In Campbell’s version of the SX Finals, 
there is one VG combination [yÁ] which sounds unusual. Yang & Yang 
(2000) present a similar Final inventory of SX to Campbell’s in (40):  
 

                                                 
18  Campbell’s (2003) 47 Finals in SX are presented on a website: http://wu-
dialect.myrice.com/shaoxing.jpg, which may be upgraded every year. The three glides 
are transcribed as [i], [u] and [y], following the original version. 
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(40) Yang & Yang’s Finals in SX19 
   Kaikouhu Qichihu Hekouhu Cuokouhu 
  i u y 
 Å iÅ   
 a ia ua  
 o io uo  
 Ø iØ   
 

 
 

In open 
syllables 

e ie  ue  
  i   
 Å iÅ uÅ  
 a ia ua  
 

 
With nasal 

coda 
o io uo  

 E iE uE  
 Ø   uØ  yØ  
 

 
With 

nasalized 
vowels e  ie    

 ´/ i´/   
 a/ ia/   
 o/ io/ uo/  
 

 
With stop 

coda 
E/  uE/  

 Syllabic 
consonants m    N  l  

 
In (40), Yang & Yang present 49 Finals in the SX surface representation. 
The Final inventory in (40) is phonologically more systematic than both 
Chao’s (38) and Compbell’s (39), leaving out free variations as well as 
the VG combinations in the 49 Finals in SX and not much difference in 
phonetic realization of the surface vowels from the data. However, some 
Finals in (40) remain problematic from either a phonetic or a 
phonological viewpoint, e.g. with regard to the question whether [Å] alone 
can be the rhyme of a syllable or whether the combination of [iN] in the 
surface SX exists. This will be discussed in the following sub-sections. 
The main difference between Campbell’s analysis and Yang & Yang’s 
analysis concerns different vowel qualities. For example, [/] and [æ̃] in 
(39) refer to [a/] and [Ẽ] in (40), respectively. Based on the different 
versions of the Final inventory of SX, including Chao’s (1928), Yang & 
Yang’s (2000), Campbell’s (2003) and others, and also through Yang’s 
                                                 
19 In (40), Yang and Yang (2000) also transcribed the three glides in SX as [i], [u] and 
[y], instead of [j], [w] and [Á] which are used through out in this dissertation. 
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(2000), Campbell’s (2003) and others, and also through exhaustive 
consultation with the SX native speakers and according to the data and 
my native intuition of SX, I will present my proposal of the Final 
inventory of SX, as shown in (41): 
 
(41) Finals in SX20 
   Kaikouhu Qichihu Hekouhu Cuokouhu 
  i u y 
 e je we  
 a ja wa  
 o jo wo  
 Ø jØ   
 

 
 

In open 
syllables 

AÅ jAÅ   
  I   
 Å  wÅ  
 a ja wa  
 

 
With nasal 

coda 
o jo wo  

 E jE wE  
 ∏  w∏ Á∏ 
 

 
With 

nasalized 
vowels e  je    

 ´/ I/   
 a/ ja/ wa/  
 o/ jo/ wo/  
 

 
With stop 

coda 
E/    

 Syllabic 
consonants m  n  N   l  

 
The Final inventory of SX I present in (41) contains 48 different forms of 
Finals, including 17 in open syllables, ten with a nasal coda, eight with 
nasalized vowels as the rhyme, and nine with final stops. The 48 Finals in 
(41) can also be re-classified as V, C, 21  GV, VV, VC, and GVC, in 
general linguistic terms. The difference in the Final inventory of SX 
between Yang & Yang’s (2000) (indicated by ‘Yangs’’ below) and my 
proposal (indicated by ‘Zhang’s’ below) can be summarized as follows: 
 

                                                 
20 In (41), I transcribe the three glides in SX in [j], [w] and [Á] which are equivalent to [i], 
[u] and [y], respectively, in traditional Chinese transcription mentioned in this chapter. 
21 Here ‘C’ refers to syllabic consonants. 
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(42) Yangs’  Ø  Å i iÅ ia uØ  yØ  i/ uE/ 
 Zhang’s n ∏ AÅ I ja w∏ Á∏ I/ wa/ 
 
The difference between the Yangs’ and Zhang’s representations in the 
Final inventory of SX, as shown in (42), concern either phonological 
behavior or phonetic realization of some vowels, which will be discussed 
in the following sub-sections and next chapter. However, in my analysis, 
SX has 48 Finals in three different forms, including syllabic consonants, 
vowels (monophthongs) and complex finals (combinations). In this 
section, I will discuss consonant syllabicity, vowel nasalization, 
phonological behaviours of vowels in the syllable, and different patterns 
and combinations of complex Finals in the SX syllables, based on the 
Final inventory in (41). 

2.3.2 Syllabic consonants 

2.3.2.1 Rules of syllabicity 
In this subsection, I will examine the syllabic consonants and analyze the 
phonological rules and constraints concerning the syllabicity of 
consonants in SX. A syllabic consonant is a segment which has the 
phonetic characteristics of a consonant but which, in a particular case, 
functions as a syllabic nucleus (e.g. Trask 1996). SX has four sonorant 
consonants that can be syllabic, which are listed in (43): 
 
(43) mÆ     nÆ     N     lÆ  
 

The consonants in SX that can be syllabic are the bilabial nasal, the 
alveolar nasal, the velar nasal, and the lateral liquid. These are all 
distinctive sonorants in the SX initial position, which means that all the 
phonemic sonorant consonants can be syllabic in SX. Syllabicity of 
consonants is found in many languages. In English, for example, syllabic 
sonorants appear after an obstruent in word final position, as shown in 
(44): 
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(44) [»str√g] struggle 
        σ        σ 

 
     

                  µ     µ     µ  
 
 

str  √     g           
 
The example in (44) shows that in English, the liquid /l/, when in word-
final position and preceded by an obstruent, is syllabic, making struggle a 
disyllabic word [»str√g], in which the syllabic lateral [] is the nucleus of 
the second syllable.  

However, sonorant consonants in SX are syllabic in a different 
environment from English. In SX, a sonorant becomes syllabic when 
standing alone. It is always assumed that syllabic [mÆ ], [nÆ ], [N] and [lÆ] in 
SX are monosyllables, without any other consonant or a schwa preceding 
or following, to form a lexical syllable by themselves. For example: 

 
(45) Lexical syllable  
 a. [mÆ 22] ‘yes’ 
 b. [nÆ 33]([~jØ35]) ‘not’ (only used together with ‘have’) 
 c. [N13] ‘five’ 
 d. [lÆ22] ‘also’ 
 

I assume that underlyingly, the lexical items in (45) consist of a 
single nasal or lateral for the whole lexical syllable. In (45a), the word for 
yes is a single syllabic bilabial nasal. The lexical syllable [mÆ ] does not 
combine with any other syllable to form a phrase: it is a lexical word in 
itself. In SX, the syllabicity of sonorants can be formulated as a 
phonological rule, as in (46): 
 
(46)   [+son]  →  [+syll]  /  $ _ $ 
 
Rule (46) says that any sonorant becomes syllabic when it occurs on its 
own between syllable boundaries underlyingly. This rule also includes 
vowels.  
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2.3.2.2 Weight-by-stress 
Like many other Chinese dialects, SX has no contrast between long and 
short vowels. Thus, a feature like [± long] or an underlying mora 
distinction between long and short vowels (or consonants) (cf. ch.1) plays 
no role. Surface syllable weight is not decided at the phonemic level or by 
the syllable structure (e.g. CV, CVC, or CGVC), but by stress. Stressed 
syllables (as opposed to unstressed ones) may be signaled acoustically 
with higher pitch, greater intensity, longer duration or some combination 
of these (Selkirk 1984). However, stress in tone languages such as SX and 
Mandarin plays a quite different role from that in stress languages such as 
English and French. In tone languages, it is often difficult or impossible 
for someone who is not a native speaker of the language to identify stress 
functioning separately from tone: syllables may sound stronger or weaker 
according to the tone they bear. Generally speaking, in tone languages 
pitch is divorced from stress and prominence, which means that various 
combinations of H and L (and sometimes also M=mid) tones may occur 
in a single word. SX is a tonal monosyllabic language. Almost every 
syllable is a word and every word has a stress to demarcate it as a lexical 
unit. Underlyingly, every syllable is bimoraic in SX, but the weight of the 
syllable is realized by stress. A lexical syllable must be prominent 
underlyjngly in SX and its bimoraic status has to be realized by way of a 
full tone, which means that only a bimoraic syllable is a stressed syllable. 
Thus, stress in tone languages plays a role of realizing syllable weight in 
the form of tone pitches. Accordingly, if a syllable bears a neutral or zero 
tone, it has no stress. In SX, as in many other languages, all stressed 
syllables are heavy and heavy syllables must be stressed (Prince 1990; 
Prince & Smolensky 1993). In SX, not only are all stressed syllables 
heavy, but also all unstressed syllables are light, and light syllables cannot 
bear a full tone. In terms of mora structure, all heavy syllables are 
bimoraic and all light syllables are monomoraic (Duanmu 1999, 2000; 
Wang 1999). The correlation between syllable weight and stress in SX is 
stated in (47): 
 
(47) Weight-by-stress 

Stressed syllables must be heavy and bimoraic; unstressed 
syllables must be light and monomoraic.  
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The weight-by-stress principle is largely consistent with constraints 
like WSP (WEIGHTTOSTRESSPRINCIPLE) 22  (Prince 1990) and SWP 
(STRESSTOWEIGHTPRINCIPLE) 23  (Prince 1983; Myers 1987; Prince & 
Smolensky 1993). Neither WSP nor SWP, however, constrains unstressed 
syllables. Weight-by-stress in (47) is a typical characteristic of moraic 
syllable structure of SX. Weight-by-stress also differs greatly from 
Weight-by-position (Hayes 1989). Weight-by-stress only allows stressed 
syllables to be bimoraic no matter whether they are CV, CVV, V or even 
just syllabic nasals, as in (45). In SX as well as in Mandarin, most of the 
lexical syllables are stressed. Only some particles for grammatical 
functions are always unstressed, such as [lF] to mark ‘past tense’ in 
Mandarin and [go/] to mark the status of ‘adjective’ in SX. For example, 
in [hAÅ35go/] ‘good’, the second syllable is unstressed because it is not 
lexically meaningful. Their moraic syllable structure can be represented 
as follows: 
 
(48)        σ     σ 
 

 
µ   µ   µ      

 
 
            [hAÅ35go/]  ‘good’ 
 
The representation in (48) shows that the first syllable in [hAÅ35go/] is 
stressed and is heavy and the second syllable is only an adjective marker 
grammatically and is unstressed. The unstressed syllable is short and 
always toneless or has a neutral tone because it is monomoraic. Thus, the 
unstressed syllable is always a non-TBU in Chinese (Pulleyblank 1986; 
Duanmu 2000a). The length of a vowel in SX is a morphophonological 
matter rather than a phonetic matter. If the same syllable plays a different 
lexical role or a sentential role, it has a different weight. For instance, 
[go/3] in [go/3lAÅ31] ‘standstill’ is stressed and bimoraic, because it is a 
lexical word. The moraic structure of the stressed [go/] in [go/3lAÅ31] is 
represented as follows: 
 

                                                 
22 WSP (WEIGHTTOSTRESSPRINCIPLE): Heavy syllables must be stressed. 
23 SWP (STRESSTOWEIGHTPRINCIPLE): Stressed syllables must be heavy.  
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(49)            σ    
 
 
             µ    µ      

 
 
                g    o/       in  [go/3lAÅ13] 
 

According to Weight-by-stress, the syllabic sonorants in (45a), (45c)  
and (45d) are all independent lexical words and are all stressed and 
bimoraic because they are all full-tone syllables. For example, the moraic 
syllable structure of [mÆ 22] ‘yes’ can be illustrated in (50): 
 
(50)        σ 

 
 
µ   µ 

               
 

        [mÆ 22] 
 

Duanmu (1999, 2000a) claims that all heavy syllables (CVV,24 CVC, 
CVG) of Chinese dialects are bimoraic and that all monomoraic syllables 
are light (CV). This means that a syllable like CVC or CVG has to be 
stressed, which is not the case with SX. This issue will be discussed in 
chapter 4. 

It should be noted that in the list of the syllabic sonorants in (45), all 
syllables have low-register tones except [nÆ 33], which has a high-register 
tone. Is it possible that a sonorant initial has a high-register tone in the 
syllable? According to the onset-condition constraints in (26), no high-
register vowel is preceded by a voiced obstruent onset. However, a voiced 
initial sonorant can be a high-register syllable. Yip (2002) points outs that 
in sonorant consonants the rate of vibration of the vocal folds is 
controlled by a number of factors. Rotation of the thyroid and cricoid 
cartilages with respect to each other can be deformed in several ways, and 
as a result the vocal cords may or may not be stiff. So, articulatorily, a 

                                                 
24 ‘VV’ here refers to either a two-vowel sequence, or a long vowel, or a stressed 
bimoraic vowel (Duanmu 1999).  
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syllable with a sonorant initial may have a low-register tone or a high-
register tone. There are some examples in SX listed in (51): 

 
(51) a. [lØ22] ‘leak’ 
 b. [lØ52] ‘hollow out’ 
 c. [mI/3] ‘extinguish’ 
 d. [mI/5] ‘screw’ 
 
In the examples in (51), the syllables of (a) and (c) have low-pitch tones 
and those of (b) and (d) have high-register tones.25 This fact is also cap-
tured by the configurations of Halle & Stevens’ (1971) laryngeal feature 
specifications that sonorants are specified as [–stiff, –slack] and high 
register is specified as [+stiff] or [–slack] and low register is as [+slack] 
or [–stiff]. The consonant-tone correlation will be discussed in more detail 
in chapter 5. The example in (45b) also shows that the syllable [nÆ 33] for 
‘not’ is syllabic only when uttered in the combination [nÆ jØ35], which is 
actually a disyllabic lexical item, meaning ‘not have/haven’t’. A question 
may arise: is [ nÆ jØ35] a CGV monosyllabic unit? If not, what is its 
phonological representation? In fact, the prosodic word [nÆ jØ35] deserves a 
comment. I assume that [nÆ ] in [nÆ jØ35] is a clitic, which is a toneless 
syllable by itself and is phonetically and phonologically fused with the 
host syllable [jØ]. As a syllabic nasal, [nÆ ] is both a lexical syllable by itself 
and the onset of the second syllable. The moraic structure of [nÆ jØ35] can 
be represented in (at least) four possible ways, given in (52): 
 
(52) a. σ       σ 

 
µ     µ   µ 

 
 
 n   j     Ø 

b.  σ      σ 
 
µ   µ     µ 

 
 
n  j     Ø 

c. σ        σ 
 
µ     µ     µ 

 
 
n   j    Ø 

d. σ        σ 
 
    µ     µ    µ 
 

 
 n  j    Ø 

 
The possible moraic syllable structures in (52) all show that the syllabic 
nasal is the nucleus of the first syllable and also the onset of the second 
syllable. The only difference is the location of the prenuclear glide [j]. It 
can be assumed that [j] has one mora independently as [Ø] does, as in 
                                                 
25 According to the tonal structure of SX, the high register carries high-pitch tones of 52, 
35, 33, 5 and the low register carries low-pitch tones of 31, 13, 22 and 3. The details of 
the tonal system of SX will be discussed in chapter 5. 
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(52a), suggesting that [j] is in the Nucleus; or [j] is moraic but shares one 
mora with [Ø], as in (52b), suggesting [j] is in the Nucleus but cannot bear 
a tone by itself; or [j] is non-moraic and is in the Onset, as in (52c); or [j] 
is non-moraic and is neither in Onset nor in Nucleus, as in (52d). I claim 
that the status of the prenuclear glide [j] in [nÆ jØ35] is like in (52d), which 
will be discussed in detail in chapter 4. However, there still remain some 
mysterious questions as to how [nÆ ] becomes a clitic; why [nÆ ] in [nÆ jØ35] is 
not palatalized as [] according to the nasal palatalization rule in (30); 
why [nÆ jØ35] is disyllabic; and what the phonological motivation for the 
syllable structure in (52) is. All these issues will be discussed in chapter 5 
(see also Zhang 2005: 69-79). 

In (45c), the syllabic velar nasal [N] has three different meanings 
with different tones, representing three different lexical words, as listed in 
(53): 

 
(53) a. [N31] ‘fish’ 
 b. [N13] ‘five’ 
 c. [N22] ([t∏̃33~22]) ‘a dragon boat festival’

                           
In (53c), the lexical syllable [N22] only exists in a fixed phrase for the 

meaning of ‘dragon boat festival’, a traditional Chinese festival. All the 
three forms of the syllabic velar nasal in (53) are stressed syllables 
because they all bear full tones, so each can constitute a bimoraic syllable 
by itself, according to Weight-by-stress, as illustrated in (54): 
 
(54)       σ 
 
 

   µ   µ 
 
 

    [N31]           ‘fish’ 
 

Nasals can be syllabic in many languages. However, it is not very 
common for nasals to be syllabic in a monosyllable and by themselves as 
in SX.  

The liquid [lÆ] in (45d) is syllabic in much the same way as it is in 
English. When it is syllabically articulated, the middle of the tongue is 
excessively lowered so that the sound is pronounced with no intervening 
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vocoid. There is a big difference in articulation and acoustics between the 
syllabic lateral and the non-syllabic lateral. In SX, the initial [l] and 
syllabic [lÆ ] cannot appear in the same world because SX is a monosyllabic 
language and has no coda [l]. Like English, the initial [l] and syllabic [lÆ] 
in SX are allophones of the phoneme /l/ because the syllabic [lÆ] is only 
possible when it occurs alone. It is in complementary distribution with the 
initial [l]. For example: 
                               
(55) [la52] ‘pull’ 
 [lAÅ13] ‘old’ 
 [lu22] ‘road’ 
 [ljaN22] ‘two (people)’ 
 [lo/3] ‘green’ 
 [lÆ22] ‘and/also’ 

 
The examples from (43) to (55) all show that sonorant consonants in 

SX can be syllabic, as is stipulated by the rule in (46). Actually, all 
consonants can be syllabic in one way or another, but only if there is no 
other better peak available (Laver 1994; Ladefoged & Maddieson 1996; 
among others) because every syllable must have a peak. I propose the 
following peak principle: 
 
(56)   Peak Principle: 

Segment α can be the syllable peak iff α is the most sonorant 
segment in the syllable.  

 
The Peak Principle in (56) says that any segment can be the peak of a 
syllable in a certain environment. Vowels are always good peaks because 
they are more sonorant than any consonant; sonorant consonants are likely 
to be the peak because they are [+son]; obstruents can also be syllabic, but 
very rarely so because they are the least sonorant. However, some 
languages, such as Imdlawn Tashlhiyt Berber (Dell & Elmedlaoui 1985) 
and Bella Coola (Bagemihl 1991), have been described as having syllabic 
obstruents (see also Botma 2004: 263). 

2.3.3 Vowels 
As was mentioned at the beginning of this section, there are three 
categories of “Finals”, one of which is the category of single vowels. In 
this sub-section, I will present an analytic description of all the single 
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vowels in the surface representation of SX. I use the term ‘single vowel’ 
instead of monophthong to avoid any association with diphthongs, for 
there has been a discussion in the literature whether there are diphthongs 
and triphthongs in Mandarin and other dialects (Zhan 1991; Chan 1997; 
Wiese 1997; and others). I claim that there are no triphthongs in Mandarin 
and that there are no triphthongs or diphthongs in SX (see the next 
subsection). Vowels involved in a combination will also be discussed in 
the next subsection. 

In this subsection I will discuss how single vowels are used as 
rhymes in SX in surface representation, focusing on the surface vowels, 
vowel nasalization, and their different distributions. In SX, there are ten 
single vowels in the surface representation, used as rhymes in the 
syllables. They are presented in the vowel diagram in (57): 
 
(57) Ten single vowels in SX: 

                      Front                                                Back 
           High           i  y                                                    u        
                                 

                             
                                e                             ∏               Ø  o 
     Mid 
                                       E 
                                          
                                                                                
      Low                                    a                                   

 
In (57), the circled vowels are rounded. The vowel diagram in (57) offers 
a clear picture of what single vowels26 may occur in the rhyme of SX 
syllables and where they are located. SX has more front vowels than back 
vowels and more unrounded vowels than rounded vowels, which is a 
natural arrangement because front vowels are naturally unrounded. We 
can easily acoustically locate these vowels in the above vowel diagram, 
except [], which is a very remarkable phone in SX as well as in Mandarin. 
[] is usually regarded as an apical vowel which exists in many Chinese 
dialects. There has been a discussion of the phonetic and phonological 
status of the apical vowel [] in Chinese (Karlgren 1915–1926; Chao 1968; 
                                                 
26 The ten vowels in (57) are all single vowels which occur alone as the Rhyme in the SX 
syllables, excluding vowels which only occur in combinations such as [I], [´], [A], and 
[Å]. 
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Kratochvil 1968; Ladefoged & Maddieson 1990; Wiese 1997). Wiese 
(1997) assumes that [] in Chinese is not a vowel, but a syllabic fricative. 
I argue that [] in SX as well as in Mandarin is an apical vowel and an 
allophone of /i/. I will present my analysis of the apical vowel [] in the 
following subsection. 

2.3.3.1 Apical vowel 
Apical vowels are phonetically vowels, which are produced with the tip 
of tongue touching the anterior portion of the palate. Thus, they are also 
called fricative vowels (Ladefoged & Maddieson 1996). The contact 
location is in the denti-alveolar. There are several apical vowels in 
Chinese dialects such as [   ].27 In SX, there is only one apical vowel 
[], as shown in (57). Its phonetic and phonological status and its 
distribution in SX are very similar to that in Mandarin. Wiese (1997: 239) 
claims, for Mandarin, that [] is a pseudo-sound that should not have any 
place in either a phonological or a phonetic description. He regards [] as 
a syllabic fricative, as shown in (58): 

                                 
(58) Mandarin  Wiese’s  assumption 
 a. [s51]28 ‘four’ [sZ] 
 b. [Ω51] ‘day’ [ΩΩ ] 
 SX   
 c. [s33] ‘four’   
 d. [z22] ‘word(s)’  
 

Wiese argues that [] in (58a) and (58b) is “a syllabic consonant 
identical in place and continuancy to the preceding fricatives”. However, 
Wiese does not give any evidence for denying [] the status of a vowel. 
He proposes a filter (1997: 242) to rule out high vowels preceded by 
[+cor] consonants, as illustrated in (59): 
 
(59)        *    + cons          – cons 

               – back          – back 
+ cor            + high 

 

                                                 
27 [] and [] are also apical vowels in some Chinese dialects. They are the rounded 
counterparts of [] and [] respectively, differing from the rounded front glide [].  
28 The syllables in (58a) and (58b) carry Mandarin tones, which are different from those 
in SX. 
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Wiese’s filter in (59) attempts to state that after [+cor] consonants, 

front high vowels are not acceptable so that [] may be a syllabic fricative. 
However, he realizes that the filter cannot be correct as stated in (59) 
because [t] and [th] are also [+cor] and [ti] and [thi] are well-formed 
syllables in both Mandarin and SX. The main reason for Wiese’s 
assumption is that [in] and [iN] are well-formed and wherever [i] is 
acceptable, [in] and [iN] are also acceptable with the same initial 
consonants in Mandarin, such as [pi55] ‘close’, [pin55] ‘guest’ and [piN55] 
‘soldier’ while *[n] or *[N] is never possible in any case. However, 
whether [i], [in] or [iN] can be preceded by the same consonant is simply 
a matter of phonotactics. For example: 

                                                
(60) Mandarin SX 

a. [thi55] ‘shave’  [thi33] ‘shave’ 
 *[thin]  *[thIn]  
 [thiN55] ‘listen’  [thIN33]29 ‘listen’ 

     
b. *[si]  *[si]  

 *[sin]  *[sIn]  
 *[siN]  *[sIN]  
 
The examples in (60) show that /i/ and /iN/ can occur after /th/, but /in/ 
cannot, while /i/, /in/ or /iN/ cannot occur after /s/30 in either Mandarin or 
SX, because of their phonotactics. Wiese claims that the nucleus preceded 
by /s/ in (58) must be a syllabic fricative [Z ] because [sZ] is acceptable, as 
shown in his argument in (58), while *[sZ ̀n] or *[sZ ̀N] is not found. This is 
ill-formed only because of the Sonority Sequencing Principle (SSP).31 
Wiese argues that if the nucleus in (58) were a vowel, [n] or [N] should 
also be allowed in Mandarin. However, the examples in (60) prove that 
[V], [Vn] and [VN] could have a different distribution. There are more 
examples such as in (61): 
 

                                                 
29 [I] is an allophone of /i/ in SX, which will be discussed in chapter 3. 
30 Here ‘//’ is used instead of ‘[ ]’ for the purpose of indicating that the same underlying 
phonemes are involved in both Mandarin and SX. 
31 SSP: Sonority increases towards the syllable peak and decreases towards the syllable 
margins (see Clements 1990; Roca 1994; Morelli 1999). 



CHAPTER 2 55 

(61) Mandarin  SX  
 a. [mo51]      ‘mill’  [mo22] ‘mill’  
 b. *[mon]  *[mon]  
 c. *[moN]  [moN] ‘dream’ 
  
The examples in (61) show that [o] is acceptable after [m], but [on] or [oN] 
is not possible after the same consonant in Mandarin while in SX [on] is 
not possible after [m]. However, it would be senseless to argue that [o] in 
[mo] is not a vowel but a syllabic consonant because there is no *[mon] 
or *[moN]. In SX, [Ø] can occur after different onset consonants, but [Ø] 
can never be followed by any consonant, disallowing any combination of 
*[ØC] in surface representation, such as *[ØN] and *[Ø/], while [VN] and 
[V/] are well-formed combinations in SX. For example: 
 
(62) [dØ31] ‘head’ *[dØN] *[dØ/] 
 [fØ35] ‘deny’  *[fØN] *[fØ/] 
 [lØ22] ‘leak’ *[lØN] *[lØ/] 
 [tsØ35] ‘walk’ *[tsØN] *[tsØ/] 
 [khØ33] ‘button’  *[khØN] *[khØ/] 
 
 However, there is no reason to doubt that [Ø] is a vowel. Neither 
Wiese’s filter in (59) nor his argument for *[sz̀n] and *[szǸ] can support 
his denying [] the status of a vowel. If, as Wiese assumes, [] is a syllabic 
fricative identical in place and continuancy, it must be an allophone. Then 
what is the underlying segment― a phonemic /z/ or /¸/? If a syllabic 
fricative itself is a distinctive phoneme, what is its phonological property 
as an underlying phoneme? The facts suggest the contrary, viz. [] is a 
vowel and phonologically is in complementary distribution with /i/ in 
both SX and Mandarin. Phonetically, [] has formant structure, according 
to Howie (1976).  
 Some Chinese scholars (see Li, Yu, Chen & Wang 2004: 257–258) 
present a comparative analysis of vowel formants between Standard 
Chinese (SC) and Shanghai-Accented Standard Chinese (ASH),32 among 
which the formants of [i] and [] pronounced by male and female are 
shown in the following table: 
 

                                                 
32 SC refers to Mandarin and SAH refers to the standard Chinese spoken by Wu native 
speakers, like SX natives.   
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(63)   Average values of F1, F2, F3 of [i] and [] by male and female 
speakers: 

Vowel F1 (Bark) F2 (Bark) F3 (Bark) 
Male: BJ SH BJ SH BJ SH33 

[i] 3.11352 2.96491 13.6248 14.04572 16.10078 16.20306 
[] 4.05798 3.90083 9.92734 10.55437 15.19762 15.3489 

Female: BJ SH BJ SH BJ SH 
[i] 3.35486 3.28039 15.21406 15.32132 17.0888 17.42927 
[] 4.50622 4.1378 11.0423 12.19668 15.76756 16.05551 

 
Table (63) shows the formants of [i] and [] for male and female speakers 
of Mandarin and Wu, indicating that [] in both Wu and Mandarin is a 
vowel in aspect of acoustics. [] is an allophonic vowel which is made 
with the tip of tongue touching the upper articulator and is thus called 
apical vowel. [] only occurs after dental fricatives and affricates in SX, 
as shown in (64): 
 
(64)   [ts35]  ‘paper’ 
        [dz22]     ‘late’   
 [tsh33]  ‘wing’  
 [z22]  ‘word 
 [s33] ‘try’ 
                                                                 

Following Bright (1978), Ladefoged and Maddieson (1996: 163) 
regard “the dental sibilant as being apical”.34  Presumably, the reason that 
[] only occurs after [ts tsh dz s z] in SX is that the apical vowel [] shares 
with the apical sibilants the [+apical] feature, 35  as proposed by 
Williamson (1977). Thus, the apical vowel is made with the tongue in 
essentially the same position as in the corresponding fricatives or 
affricates. In short, [] is a vowel, whether it is called fricative vowel or 
apical vowel, but an allophonic vowel of the phonemic /i/ in SX as well as 

                                                 
33 BJ refers to Beijing speakers who speak SC; SH refers to Shanghai (Wu) speakers 
who speak ASH. 
34 According to Trask (1996), sibilants refer to fricatives and affricates and the feature 
[+sibilant] is similar to [+strident] by nature. In SX, the dental sibilants include [ts tsh dz 
s z]. 
35  In Williamson’s (1977) feature system, [±apical] is used as a feature to replace 
[±distributed] in SPE. Neither [apical] nor [distributed] is used for the feature 
specifications of the 29 consonants in SX, as shown in (36). 
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in other Chinese dialects. This can be expressed by a phonological rule, as 
presented in (65):  
 
(65) 
 

 
/i/ 

 
→ 

 
[] 

 
/ +cons 

+apical 
 
__ 

 
Rule (65) shows that the high front vowel /i/ becomes an apical vowel [] 
when following an apical consonant. The distribution of [] and [i] will be 
discussed in chapter 3. 

2.3.3.2 Other vowels 
Out of the ten single vowels, as shown in (57), I claim only six are 
underlying phonemic vowels, viz. /i/, /u/, /e/, /Ø/, /o/ and /a/, which 
contrast with each other, as shown in (66): 
 
(66) [di22] ‘earth’ 
 [du22] ‘ferry’ 
 [de22] ‘pocket’ 
 [dØ22] ‘bean’ 
 [do22] ‘big’ 
 [da22] ‘wash in pan’  
 
The examples in (66) show that the six vowels, /i/, /u/, /e/, /Ø/, /o/ and /a/ 
all can occur alone as the rhyme in an open syllable contrasting with each 
other. This suggests that they are all phonemic vowels. The underlying 
vowel inventory will be discussed in detail in chapter 3. Another vowel [y] 
can also occur as the rhyme of a syllable in surface representation, 
although its distribution is almost as limited as []. It can only occur after 
the lateral [l], the five alveolo-palatal affricates and fricatives and the two 
phonetic onsets [] and [/], leaving many systematic impossibilities. 
Some examples are presented in (67): 
 
(67) [ly31] ‘donkey’  
 [tÇy33] ‘expensive’ 
 [tÇhy35] ‘take’ 
 [dÛy22] ‘live’  
 [Çy52] ‘book’ 
 [Ûy22] ‘tree’  
 [/y33] ‘silted’ 
 [Hy13] ‘rain’ 
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I assume that the front high rounded vowel [y] is not a phonemic 

vowel because of its limited distribution. This gives rise to the question as 
to what the underlying vowel is in case of surface [y]. I will argue that the 
underlying form of [y] is not a single phonemic vowel, but underlyingly a 
GV combination /iu/ or /wi/, which merges into [y] in surface representa-
tion because of an OCP constraint. This issue will be discussed in the GV 
sub-section (§2.3.5.1), where more details of vowel distribution and the 
phonological motivation for /iu/ or /wi/ to merge into [y] will be dis-
cussed (see chapter 3). 

2.3.4 Vowel nasalization 
Some vowels have to be, or can be, nasalized when occurring as finals in 
SX. Among the vowels represented in (57), there are three vowels that 
can also occur nasalized in the rhyme, viz. [ẽ], [Ẽ] and [∏̃]. Consider the 
following examples: 
 
(68) [khẽ33] ‘look at/watch’ 
 [p∏̃33] ‘half’ 
 [pẼ52] ‘class’ 
 
Of the three examples in (68), only [ẽ] has an oral counterpart [e], a 
phonemic vowel that can appear alone as the rhyme. The other two 
vowels, [Ẽ] and [∏̃], have no oral counterparts appearing alone as the 
rhyme in surface representation. I assume that the three nasalized vowels 
in (68) are not underlying vowels. Vowels usually become nasalized in a 
phonetic environment that is conducive to nasalization. For example, in 
English, [Q] is nasalized to [ œ̃ ] in [T œ̃ Nk] ‘thank’ because of the 
following nasal. In most cases, vowel nasalization is predictable. Why do 
the three vowels in (68) have to be nasalized in a syllable of SX? 
Compare the cognates in (69) of Mandarin and SX, both of which 
developed from Middle Chinese: 
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(69)     Mandarin               SX                        
[nan35] [nẼ31] ‘difficult’ 
[hwan35]  [vwẼ31] ‘return’ 
[thwan55] [th∏̃33] ‘swallow’ 
[khun51] [khw∏̃33] ‘sleepy’ 
[pen35] [bẽ22] ‘pail’ 
[kan35] [kẽ35] ‘catch up’ 

 
The examples in (69) show that in Mandarin all these syllables end with 
an alveolar nasal, whereas in SX the rhymes consist of nasalized vowels, 
missing the final alveolar nasal in surface representation (which confirms 
CODA-COND (16)). This phenomenon suggests that the underlying forms 
of the syllables above in SX could also have a final alveolar nasal. Strong 
evidence for this analysis comes from examples of nasal gemination 
between a syllable ending in a nasal or a nasal vowel and a syllable 
beginning with a vowel, as shown in (70): 
 
(70) Monosyllable                    Disyllable 

a. [tshoN52]   ‘dash’        [tshoN.a]36 → [tshoN52.Na]   ‘Dash!’         
b. [nẼ31]   ‘difficult’   [nẼ.a] → [nẼ31.na]        ‘Difficult!’   
c. [thjẼ52]     ‘heaven’    [thjẼ.a] → [thjẼ52.na]      ‘God!’ 

 
The syllables in (70) are subject to certain phonetic and phonological 
environment where liaison between the syllables occurs. Usually liaison 
does not occur between a consonant-final syllable and a vowel-initial 
syllable if both syllables have full tones. I assume it is because a full-tone 
syllable must have an onset which is required to assign the register feature, 
as is stipulated by the onset-condition constraints in (26). Liaison or 
gemination never occurs between two full-tone syllables in SX (the 
details of the process of liaison and gemination will be discussed with 
more examples in chapter 4). Liaison or gemination only occurs when the 
second syllable is toneless and has no phonological onset. The syllable 
[tshoN] in (70a) ends with a velar nasal. In the disyllabic form of (70a), the 
first syllable-final velar nasal is followed by another syllable [a], which 
has no real lexical meaning but only expresses a certain emphasis, so that 
it is an unstressed syllable and is toneless. In this context, liaison triggers 
gemination of the final nasal in the preceding syllable, or phonetically, the 

                                                 
36 The dot “.” here indicates a syllable boundary. 
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final nasal [N] becomes ambisyllabic, producing a phonetic onset of the 
following syllable. In this way, the prosodic word [tshoN.a] is uttered with 
a geminated velar nasal as [tshoN.Na]. In this form, [N] does not 
autosyllabically become the onset of the second syllable because [N] is 
still required to be the coda of the first syllable for its integral bimoraic 
status as a TBU. As for the examples in (70b) and (70c), I assume that the 
underlying forms of the surface nasalized vowels are VN combinations, 
which, when followed by a toneless vowel-initial syllable, triggers the 
phonetic restitution of the lost syllable-final nasal, which is realized as 
nasal insertion, as shown in the disyllabic forms in (70b) and (70c). In 
connected speech, there can be a nasal consonant in the onset of the 
second syllables following SX words such as those in (70), which 
strongly suggests that both [nẼ] in (70b) and [thjẼ] in (70c) also have a 
final nasal in the underlying form. 

There is cross-linguistic evidence that the surface syllable-final nasal 
vowels are underlying sequences of an oral vowel + a nasal consonant. 
For example, Portuguese nasal vowels have been analysed as 
phonological vowel + nasal consonant sequences and the syllables ending 
in a nasal vowel are treated as closed syllables (Parkinson 1983). More 
details of the process of the phonological change of the vowel 
nasalization will be discussed in chapter 4. However, the syllable 
structure of the final should be VN([+cor]) underlyingly, viz. a vowel 
followed by an alveolar nasal. The final alveolar nasal in SX was 
debuccalized through historical attrition (nasal debuccalization will be 
discussed in chapter 4) so that it drops off and the [+nasal] feature spreads 
to the preceding vowel, producing vowel nasalization. This can be 
expressed by the [+nasal] feature spreading (see van de Weijer 1994: 200), 
as illustrated in (71):  
 
(71)           V                     C 

                      
          Place           [stop]       
              
                              [+nas] 

 
The feature-spreading structure in (71) can also be represented by a vowel 
nasalization rule, as follows: 
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(72)  V  →   Ṽ   /    /__ N/ 
                                     
The vowel nasalization rule in (72) shows that a vowel becomes nasalized 
when followed by a nasal underlyingly, which suggests that the deep 
structure of the surface [kh ẽ 33] ‘watch/look at’ is /khVn33/ in SX. 
Nasalized vowels are just the surface forms. The phonological motivation 
for vowel nasalization will be discussed in detail in chapters 3 and 4. In 
chapter 3, I will present my analysis of the underlying vowels of the three 
surface nasal vowels, and in chapter 4, I will discuss why vowel 
nasalization only happens in the case of [+cor] nasals in the coda, and not 
with a [+dors] nasal in SX.  

2.3.5 Complex Finals 
There are four kinds of complex finals in SX. They are GV, VC, VV and 
GVC. SX has a limited number of rhymes, mainly because there are very 
few postnuclear consonants in the coda position. In this section, I will 
discuss all these four types of final combinations. I will introduce the 
Diphthong Constraint and the OCP(H) constraint in SX. There has been 
discussion in the literature whether there are diphthongs and triphthongs 
in Mandarin and other dialects (Zhan 1991; Chan 1997; Wiese 1997; and 
many others). I claim that there are no triphthongs in Mandarin and that 
there are no triphthongs or diphthongs in SX. I will present my analysis of 
these issues in this section. 

2.3.5.1 GV 
GV is a combination of a glide and a vowel. In SX there are 12 such 
combinations as surface syllable finals. They are: [jo], [ja], [je], [jØ], [wa], 
[we], [wo], [jẽ], [jẼ], [wẼ], [w∏̃], and [Á∏̃], five of which have a nasalized 
vowel. Of these 12 GV combinations, five are preceded by the glide [w], 
six by [j], and one by [Á], which is the glided counterpart of the rounded 
vowel [y]. In SX [Á] only occurs in combination with [∏̃], which is also a 
[-back] rounded vowel. I assume that [Á] is in complementary distribu-
tion with [j] because [j] is more often used and mostly precedes 
unrounded vowels such as [Ø], [a], [e], and [Ẽ], with the exception of back 
rounded [o]. This phenomenon suggests a rule or an equivalent constraint, 
as in (73) and (74), respectively: 
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(73) 
    

 
/j/ 

 
→ 

 
[Á] 

 
/ 

 
__ +round 

-back 
or 
 
(74)  

*[j] +round 
-back 

 
 

 
The rule in (73) says that /j/ becomes rounded when followed by a [–back] 
rounded vowel, and the constraint in (74) rules out such combinations as 
*[jy] and *[j∏], permitting the existence of [jo] in SX. This roundedness 
rule is well supported by the existence of [Á∏̃] in SX, which, however, 
gives rise to the question why [j] in [jo] does not get rounded. There is 
cross-linguistic evidence that [–back] roundedness is marked and [+back] 
roundedness is unmarked, which suggests that marked features can 
trigger assimilation more strongly than unmarked features.  
 The rule in (73) makes it possible that [Á ∏̃ ] exists in SX. 
Undoubtedly, [Á] is an allophone of the underlying glide /j/ in [Á∏̃]. The 
details of the distribution of glides will be discussed in chapter 3. All the 
12 GV combinations are well-formed in lexical syllables when preceded 
by an onset. For example: 
   
(75) [Çjo33]     ‘blood’ [˙we31]    ‘return’ 
 [˛ja33]    ‘write’ [˙wo22]     ‘speech’                 
 [Á∏̃13] ‘soft’                    [gwẼ22]     ‘circle’ 
 [t˛hjØ33]   ‘autumn’              [hw∏̃33]    ‘happy’ 
 [pjẽ52]     ‘edge’ [˙wa22]     ‘bad’                      
   
The examples in (75) show that all these combinations begin with a glide 
[w], [j] or [Á] in surface representation. The syllabic status of the prenu-
clear glides has been the topic of many Chinese linguistic studies. I claim 
that the prenuclear glides in SX are not in the onset (which will be 
discussed in detail in chapter 4). This gives rise to the question whether 
these well-formed GV combinations are in the nucleus and are therefore 
diphthongs. The topic of the representation of diphthongs is a 
controversial one (cf. Laver 1994; Casali 1996; Trask 1996; Wiese 1997). 
According to Trask (1996), a diphthong is “a single syllable nucleus 
which begins with one vowel quality and changes more or less smoothly 
to a second quality, as in [ju] and [aj]. Usually one of the two vocalic 
elements is more prominent than the other, this other consisting only of a 
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preceding glide (an on-glide, as in [ju]), or a following glide (an off-glide, 
as in [aj])”. I formalize Trask’s definition of a diphthong as follows: 

i.   Diphthongs form the nucleus of a syllable. 
ii. Within the diphthong, the vowel quality changes (involving high, 

low, back and front). 
iii. Either part of the diphthong is a glide. 

 
GV combinations in SX look like diphthongs in many other 

languages, satisfying Trask’s properties (ii) and (iii). Traditional Chinese 
phonology claims that there are not only diphthongs but also triphthongs 
in Mandarin as well as in other Chinese dialects (Wang 1963, 1985; Chan 
1985; Norman 1988; Wiese 1997; and others). This claim is mainly based 
on the acceptable combinations in Mandarin, such as [ai], [au], [wa], [wo], 
[ei], [ou], [wei], [wai], [jau], [jou],37 etc. The major motivation to assume 
that Mandarin has diphthongs and triphthongs is to deal with the on-glides 
in the syllable structure because every ‘diphthong’ is a combination of a 
monophthong and either an on-glide or an off-glide (GV or VG) and 
every ‘triphthong’ is a combination of a monophthong and both an on-
glide and an off-glide (GVG) in Chinese. 

Wiese (1997) proposes an underspecification analysis of the Mandarin 
vowel system and claims the existence of triphthongs in Mandarin, 
regardless of their position in the syllable structure. On Wiese’s (1997: 
219) assumption, there are at least four well-formed triphthongs in 
Mandarin, viz. [jau], [wai], [jou], and [wei], all of which have a GVG 
structure. Glides play a crucial role in forming a diphthong or triphthong. 
It is essential to identify the phonological status of glides in the syllable 
structure when determining whether the sequence is a diphthong or 
triphthong. As widely claimed, a diphthong must be the single syllable 
nucleus. However, as attested in all the Chinese literature, is that the 
prenuclear glide in GV or GVG is never included in the Chinese poetic 
rhyming. Consider the examples of Mandarin in (76): 
 
(76)           A                                                     B 

a. [t˛ja55]      ‘family’                       [ma55]     ‘mother’ 
 [kwa55]     ‘melon’                      [la55]       ‘pull’ 
     

                                                 
37 All the off-glides in Chinese dialects are written as [i] and [u], rather than [j] and [w], 
because I assume that VG in Chinese is a diphthong.  
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b. [xwai35]    ‘chest’                         [tshai35]   ‘finance’ 

 [kwai55]    ‘well-behaved’           [khai55]  ‘open’ 
     

c. [thjau55]    ‘choose’                     [thau55]   ‘hollow out’ 
 [phjau55]    ‘flow’                         [phau55]  ‘throw’ 

 
In the examples in (76), all words in column A have prenuclear glides and 
those in column B have no prenuclear glides. The A-B pairs of words in 
groups (a), (b) and (c) rhyme very well with each other.38 Obviously, the 
prenuclear glides are not in the rhyming unit in Mandarin, which is also 
true in SX. Besides, the prenuclear glides are not TBUs since they are 
non-moraic (Howie 1976), so that they are not in the nucleus constitu-
ent.39 The nucleus constituent must be fully counted towards the rhyme. 
In a prosodic unit, a diphthong must be an integral constituent of Nucleus. 
Thus, any combination of GVG in Mandarin can never be a phonological 
triphthong; nor can GV phonologically be a diphthong. In all the GV 
combinations of SX, G is never counted in the rhyme and there is no VG 
combination in SX, as shown in (75). The evidence from the data strongly 
suggests that there are no phonological triphthongs in Mandarin and that 
there are neither triphthongs nor rising diphthongs in the SX surface 
representation. I propose that only (falling) VG is a real diphthong and 
that (rising) GV is not a diphthong in Mandarin or any other Chinese 
dialect. 

2.3.5.2 VV 
In SX, there is only one VV form in complex final combinations, which is 
[AÅ]. It is very frequently found in syllables with an initial consonant, such 
as the following: 
               
(77) [sAÅ35] ‘little/few’ 
 [pAÅ52]       ‘wrap’ 
 [˛jAÅ35]      ‘small’ 
 [d¸jAÅ31]    ‘bridge’ 
 [NAÅ31]       ‘tolerate’ 

 

                                                 
38 This is the Chinese poetic rhyming pattern. 
39 The position of prenuclear glides in the syllable structure will be discussed in more 
detail in chapter 4. 
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VV combinations as the nucleus of a syllable can be found in many 
other languages such as [E´] in English (Heffner 1949) and [çå] and [eå] 
in German (Rohler 1999, from International Phonetic Association, 
Corporate Author International Phonetic 1999). In terms of diphthongs, 
one element of the combination is always a glide in GV or VG, according 
to Trask’s definition, as discussed in the previous sub-section. However, 
VV combinations such as [E ´], [çå] and [eå] are also regarded as 
diphthongs, because there is a vowel quality change or tongue movement 
from the first vowel to the second vowel and both vowels form a single 
nucleus of the syllable in English and German, respectively. More 
specifically, they are falling diphthongs since the second, schwa-like, 
element has the weaker intensity. The consideration of [E ´], [çå] and [eå] 
as diphthongs challenges Trask’s diphthong definition (ii). Moreover, 
whether [AÅ] in SX is a diphthong remains a question. 

Before answering this question, I first introduce a well-attested 
principle: the Obligatory Contour Principle (Leben 1973; Goldsmith 1976; 
McCarthy 1986; Yip 1988; Wiese 1997): 
 
(78) Obligatory Contour  Principle (OCP) 

Adjacent melodic autosegments cannot be identical. 
 
The validity of the OCP in (78) has been confirmed in numerous studies, 
not only for features of tone but also for segmental features (see (80) 
below)). It is assumed that every feature occupies a tier of its own, 
ultimately associated with a root node, R, which encodes, by bundling 
temporally co-occurring segmental features, the notion of a segment and 
is also situated on a tier of its own (Wiese 1997). If the features of the two 
adjacent segments of a diphthong are the same, there will not be any 
tongue movement, which should begin “with one vowel quality and 
changes more or less smoothly to a second quality (Trask 1996).” [E´] in 
English is a diphthong in which the tongue begins from front mid and 
changes to central mid, as is illustrated in the vowel chart in (79): 
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(79)                       i y                                                    µ u 
  
                                    e O                                              F o     
  
                                                                    ´  
                                             E ø                                     √ ç     
  
  
                                                     a Ø                              A Å   
 
 Singh & Singh (1976) propose an important criterion for diphthong 
formation in that “diphthongs involve an appreciable amount of tongue 
body movement within the perimeter of one syllable”. However, [AÅ] in 
SX is composed of [A] and [Å], which are identical in height and position 
and only differ in [±round] so that they are regarded as a pair of vowels 
(cf. (79)). There are generally eight pairs of such vowels, as shown in (79), 
none of which is used or regarded as a diphthong in the world’s languages 
according to Ladefoged and Maddieson (1996). Casali (1996:40) claims 
that V1 and V2 in a diphthong must differ in at least two features of 
dimension (height and position) and regards sequences like /ae/ and /ao/ 
as ill-formed because the two vowels are “not sufficiently distinct from 
each other”. I argue against Casali’s claim that if there is a place 
movement between V1 and V2 in a vowel combination and if the 
combination is the integral nucleus of a syllable, it is a well-formed 
diphthong. In my view, /ae/ and /ao/ are diphthongs if they occur as a 
single nucleus in a language since there is a tongue movement in their 
articulation. However, accepting /ae/ and /ao/ as diphthongs will 
challenge Trask’s diphthong criterion (iii). With the [AÅ] combination, no 
tongue movement is involved in its articulation. It is well attested in the 
literature of the world’s languages that a well-formed diphthong is always 
faithful to the OCP in terms of features of height and position and that 
violation of the OCP always fails to produce a well-formed diphthong 
(Casali 1996; Ladefoged & Maddieson 1996; Trask 1996; Wiese 1997). 
For example: 
 
(80)      a. [E´]  R         R 

 
                     +front   –front 
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              b. [ai]  R         R            
 
                       –high   +high 
 
              c. *[iy]  R         R 
 
                       +front   +front 
                  (or +high   +high) 
 
              d. *[AÅ] R          R 
 
                        +back   +back 
                  (or +low     +low) 
 
The examples in (80) show that the OCP must be observed in the 
formation of a diphthong. We conclude that [AÅ] is not a diphthong in SX, 
but a true VV combination. What matters whether [AÅ] is a diphthong or 
not is a matter of a vowel system of SX. The exclusion of [AÅ] as a 
diphthong stipulates the *DIPHTHONG constraint in SX, which helps to 
decide that the merged [y] is from  [wi] or [ju] rather than [uj] or [iw]. 
The latter is a well-formed diphthong and does not violate OCP (H) (see 
(83) below), so that they will not merge into [y], as it is in Mandarin.  

2.3.5.3 VC 
In this subsection, I will give a brief introduction to all the surface VC 
forms which constitute the rhyme of a syllable in SX. There are altogether 
ten such complex finals in VC structure in SX. They are [´N], [I N], [aN], 
[ÅN], [oN], [o/], [a/], [´/], [I /], [E/]. In these ten surface VC combinations, 
the final C is always either one of the two consonants: the velar nasal /N/ 
or the glottal stop ///. This satisfies CODA-COND in (16) which says that 
the coda in the SX syllables can only be [/] or [N]. I list some examples of 
CV combinations in (81): 
 
(81) [n´N31] ‘able’ [˙´/3] ‘join’ 
 [t˛IN52] ‘gold’ [zI /3] ‘enter’ 
 [NaN22] ‘hard’ [ba/3] ‘white’ 
 [zÅN31] ‘taste’ [pE/5] ‘eight’ 
 [loN31] ‘dragan’ [mo/3] ‘ink’ 
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The examples in (81) show that the ten VC finals can be divided into two 
groups: one with five VN combinations, and the other five with V/ 
combinations. The vowels of the two columns of VC combinations are 
almost the same except for one case in each set, which is [Å] in [ÅN] and [E] 
in [E/]. The distribution of vowels in combinations will be discussed in 
chapter 3 and the details of the phonotactic constraints of segment 
sequences in SX will be discussed in chapter 4.   

2.3.5.4 GVC 
The maximal final combination structure in SX is GVC. This means that a 
vowel is preceded by a glide and followed by a consonant. There are 
altogether nine such complex finals: [jaN], [waN], [wÅN], [joN], [woN], 
[wo/], [jo/], [ja/], [wE/]. As with the VC structure, the GVC structure 
can only have [N] and [/] in the final C position. I list some examples in 
(82): 
 
(82) [˛jaN52] ‘scent’ [khwo/5] ‘wide’ 
 [vwaN31] ‘horizontal’ [t˛hjo/5] ‘lack’ 
 [kwÅN52] ‘light’ [t˛ja/5] ‘foot’ 
 [d¸joN31] ‘poor’ [vwa/3] ‘slide’ 
 [˙woN31] ‘red’   
 
The examples in (82) show that there are five GVN and four GV/ finals in 
SX. In §2.3.4.1 and §2.3.4.3, I have discussed the structures GV and VC 
in complex finals of SX. GVC could be either a combination of GV plus 
C or G plus VC. On the basis of the data in (82), I assume that the GVC 
structure in SX is G plus VC rather than GV plus C, because we have 
more VC combinations with the same phonemes than combinations of 
GV with the same phonemes as those in GVC. This assumption is also 
well supported by the fact that GV in GVC is not an independent single 
constituent in SX, while VC is the integral rhyming unit in GVC since G 
is excluded from the nucleus constituent in SX. So, I may formalize: 
GVC is G + VC. The status of the syllabic structure of G will be 
discussed in detail in chapter 4. 

The data in (82) also show that *[juN] and *[wuN] do not exist in SX 
just as there is no *[wu], *[ju], *[wi], or *[ji] in GV combinations in SX. I 
assume such GV combinations are not acceptable in the SX surface 
representation because they violate OCP for height features. This suggests 
a specific OCP constraint on height in SX, as stated in (83): 
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(83) OCP(H) 

Two adjacent segments cannot be identical in height in GV 
combinations. 

 
 In (78), I introduced OCP as one of the criteria of diphthong 
formation, which mainly involves two vowel parameters, height and 
position. OCP(H) only involves height. OCP(H) is a surface constraint 
which only applies to GV combination in surface representation, ruling 
out *[ji], *[jy], *[ju], *[Ái], *[Áu], *[wi], *[wy] or *[wu] on the surface, 
while underlyingly /ju/ and /wi/ could be possible since we do have /jo/, 
/je/, /jØ/, /ja/, /we/, /wo/ and /wa/ in SX, formalized in a combination of 
GV underlyingly. However, I assume that OCP in both height and 
position (OCP(H&P)) when applied to GV combination is an underlying 
constraint which rules out such combinations as */jy/, */ji/ and */wu/. 
OCP(H) is a remarkable phonological constraint in SX, since [ju], [Áu] 
and [wi] are well-formed combinations or sequences in surface 
representation in some other Chinese dialects such as Mandarin. I list 
some examples to show how the OCP(H) constraint works in SX for 
words of the same lexical meaning in the same combination in Mandarin: 
 
(84)  Mandarin                          SX                                

[tÇju35] [tÇjØ33] ‘nine’ 
[ji35] [Hi31] ‘move’ 
[Áu214] [Hy13] ‘rain’ 
[khwi55] [khwe52] ‘loss’ 

 
 The fact that SX has such syllables as in (84), different from 
Mandarin, is not a coincidence. Because of the OCP(H) constraint in SX, 
if there should be any GV combination identical in height underlyingly, 
some adaptation should be made in surface representation to satisfy 
OCP(H), as shown in the examples in (84).  
 There is another remarkable final combination in SX, [jAÅ], which 
has remained undiscussed so far. In fact, [AÅ] in SX behaves like a long 
vowel phonologically, though it is a combination of [A] and [Å] 
phonetically, as discussed above, so that [jAÅ] behaves the same as a GV 
combination in terms of syllabic constituency. This will be discussed in 
chapter 3.   
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2.4 Phonemic [/] in SX 
 
Although the initial glottal stop [/] in SX and other Wu dialects, as well 
as in other languages in the world, has been a problematic segment in 
terms of its phonological status in the syllable-initial position of the 
languages that have it, there seems not to be much discussion over the 
syllable final [/]. SX has the glottal stop [/] both in the initial and in the 
final, possible even in the same syllable, as shown in (85): 
 
(85) [/E/5] ‘duck’ 
 [/I/5] ‘one’ 
 
 As was discussed in §2.2.2, the initial glottal stop [/] in SX plays the 
phonetic role of indicating the beginning of an underlying onsetless high-
register syllable, rather than any phonological role in the syllable structure. 
However, the status and properties of the syllable-final [/] differ 
phonologically from that of the initial [/]: it is phonologically present as 
the syllable final while it only has phonetic status as the syllable initial. 
This can be supported by the fact that there are near minimal pairs with 
and without the final [/] in SX. For example: 
 
(86) a. [to/5] ‘supervise’ c. [ba/3] ‘white’ 
 b. [to52] ‘many’ d. [ba31] ‘card’ 
 
The examples in (86) show that (a)-(b) and (c)-(d) are two near minimal 
pairs (differing in tones). It is also true that syllables with different tones 
have different lexical meanings in SX. Tones and segments are the 
integral syllable constituents which decide the lexical meaning. The 
syllables of (86a) and (86c) both have the tone feature [h] and have the 
final glottal stop [/] which is dominated by one mora (the moraic 
structure of syllables will be discussed in chapter 4). The syllables of (86b) 
and (86d) both have the tone features [hl] with the tone pitch falling down. 
It is obvious that the final glottal stop [/] plays a phonological role in 
deciding the syllable tone feature thus deciding the lexical meaning of the 
syllable. We therefore assume that it is underlyingly present. 
 According to Qieyun, a book of ancient Chinese phonology, Middle 
Chinese had [p], [t], [k], [m], [n] and [N] in the coda. Syllables ending in 
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[p], [t] or [k] fell into one group and had entering tone,40 similar to that of 
Modern SX. In this way, the syllables with the same tone but different 
final stops had different lexical meanings, because the different stops in 
the coda were distinctive phonemes. Some modern Chinese dialects still 
have [p], [t] or [k] in the coda such as Xiang, Hakka, Min and Cantonese 
(Zhan 1991). These three final stops – [p], [t] and [k] in Middle Chinese – 
merged into the glottal stop [/] in the coda in modern Wu dialects through 
historical attrition. However, it is believed that the disappearance of the 
final stops had a significant influence on the tones in Wu dialects (Zhan 
1991; Cao 1998, 2002, 2004). In one way or another, the final glottal stop 
[/] still has a similar phonological function to that of the final [p], [t] or [k] 
in Middle Chinese. It is widely agreed that Chinese underwent a process 
by which the voicing distinction on initial consonants was transformed 
into a tonal distinction, doubling the number of tones (Hombert 1978; Yip 
2002, also see above). I assume that tones developed as a result of the loss 
of some phonemes originally. Much cross-linguistic evidence shows that 
a syllable-final consonant influences the tones on the preceding vowels 
(Haudricourt 1954; Pulleyblank 1962; Wang 1963; Hombert 1978; Baxter 
1992; Chen 2000). Hombert (1978: 92) also finds that the effect of a 
glottal stop on the pitch of the preceding vowel is widely attested, e.g. in 
Vietnamese, Burmese, and Middle Chinese.  
 On the basis of the diachronic and synchronic studies, I assume that 
the syllable-final glottal stop [/] (which results from the debuccalization41 
of the syllable final stops [p], [t] and [k] in SX as well as other Wu 
dialects) has phonological status in the syllable structure, making [to/] 
and [to] or [ba/] and [ba] a pair of different lexical items. The details of 
the debuccalization of the syllable-final stops will be discussed in chapter 
4. 
 
 

                                                 
40 The term entering is one of the four tones, viz. even, rising, going  and entering, which 
are translated from the traditional Chinese terms, ping, shang, qu and ru, respectively. 
The entering tone only occurs on the syllables ending with a stop in Chinese. The 
Chinese tonology will be discussed in chapter 5.  
41  Debuccalization, also called deoralization, is a phonological process in which a 
consonant segment loses its oral articulation (see Humbert 1995; Trask 1996). The 
debuccalization of the SX syllable-final stops and nasals will be discussed in chapter 4. 
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2.5 Summary 
      
Through phonetic observation and phonological analysis of the 
consonants and vowels of SX in surface representation, focusing on their 
distribution, phonetic and phonological realizations, constraints and rules, 
I presented the total of 29 surface consonants in SX, as shown in (35), and 
presented the feature specifications for the 29 consonants in (36). I have 
also presented a clear picture of all the 48 Finals, as shown in (41), in the 
forms of syllabic C, V, VV, GV, VC, and GVC, which remarkably 
excludes a combination of VG in SX. That is, there are no postnuclear 
glides in SX syllable structure while VG is, as a matter of fact, a very 
common segment sequence in many of the world’s languages, including 
Mandarin and other Chinese dialects. This chapter also presents 14 
surface vowels in SX, as shown in the vowel chart of SX in (87): 
 
(87) The Vowel Chart of  SX 
 Front Central Back  

i y    u 
      

C
lose 

I      

H
igh 

e   P F o 
  ´    

M
id 

E      

M
id 

      
      

O
pen 

a    A Å 

Low
 

 –round +round –round +round –round +round  
 

The Vowel Chart (87) shows that there are altogether 14 vowels in SX 
which appear in surface representation in the rhyme of syllables either by 
themselves or in combinations. Besides the 14 vowels, there are also three 
glides: [j], [Á] and [w], in surface representation. However, among these 
14 surface vowels, I assume that there are only six phonemic vowels 
underlyingly. These are /i/, /e/, /a/, /Ø/, /o/ and /u/. The discussion of the 
14 vowels, their phonetic and phonological behaviour, and why only 
these six vowels are the underlying phonemes in the vowel inventory of 
SX, will be the topic of the next chapter.  



3    The Underlying Vowel Inventory of Shaoxing 
 
 

3.1 Introduction 
 
All languages have an inventory of (possibly abstract) sound categories 
with which words are represented, referred to as ‘phonemes’ or 
‘segments’. These segments will be phonetically manifested differently in 
different phonetic contexts, due to both universal and language-specific 
factors (Goldsmith 1995: 2). It has often been observed that the typical 
Chinese language has a large number of allophones in complementary 
distribution, which can therefore be derived from a smaller number of 
phonemes (Yip 1996). This chapter will discuss the underlying vowel 
inventory in SX and the distribution of these vowels, to account for the 
nature of the basic units of speech sounds and the relationships between 
these units and their contextual variants. After presenting an analysis of 
the distribution of the 14 surface vowels of SX, I argue that the 
underlying vowel inventory of SX includes only six phonemic vowels: /i 
u e Ø o a/, and thus constitutes a preferred vowel inventory among the 
world’s languages that have a six-vowel system. 

3.2 The Arrangement of Surface Vowels 
 
Crothers (1978) presents a study of vowel inventories in the world’s 
languages and formalizes general patterns in vowel systems, such as the 
following (de Boer 2001: 90): 

a. The number of height distinctions in a system is typically equal to 
or greater than the number of backness distinctions. 

b. Languages with two or more central1 vowels always have a high 
vowel. 

c. The number of vowels in a column of central vowels cannot 
exceed the number of vowels in the front or back column. 

d. The number of height distinctions in front vowels is equal to or 
greater than the number in back vowels. 

                                                 
1 In de Boer (2001), the original word is ‘interior’, which is replaced by ‘central’ to fit in 
with the common description in general linguistics.  
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Maddieson (1984a) presents a systematic, statistical investigation of the 
317 languages in UPSID and makes some interesting generalizations, e.g. 
that front vowels are usually unrounded (94.0%), and back vowels usually 
rounded (93.5%). This coincides with Jones’ (1968) primary and 
secondary cardinal vowels; high front vowels are more frequent than high 
back vowels. According to Maddieson’s (1984a) segmental analysis 
(based on 317 languages in UPSID), in a generally symmetric vowel 
system, there are obvious asymmetries, such as the one that vowels in the 
mid range are more common than high vowels; low vowels are 
substantially less common, amounting to only 20.5%; central vowels are 
considerably less common, amounting only to 22.2%; unrounded vowels 
are considerably more frequent than rounded vowels, namely 61.5% vs. 
38.5%. 
 As was discussed in the previous chapter, there are 14 surface vowels 
in SX, including [ i I y e E ∏ ´ Ø u o a A Å], which, according to the major 
three vowel parameters of position, height, and rounding (Ladefoged & 
Maddieson 1996: ch. 9), can be classified as follows: 
 

Front Central Back (1) 
−round +round −round +round −round +round 

 
Total 

High [i], [I] 
[] 

[y]    [u] 5 

Mid  [e] 
[E] 

 [´] [∏] [Ø] [o] 6 

Low [a]    [A] [Å] 3 
6 1 1 1 2 3  

Total 
7 2 5 

14 

 
The table in (1) presents the 14 surface vowels in SX, and shows that 
there are five high vowels, the same number as that of all back vowels; 
among the five high vowels, four are front while only one is back; there 
are two central vowels, i.e. fewer than front or back vowels; the number 
of high vowels is about 1.7 times more than that of low vowels; one out 
of seven of the front vowels is rounded and two out of five of the back 
vowels are unrounded. Although the arrangement of the 14 surface 
vowels of SX in table (1) gives a rather asymmetrical picture, it still 
follows the general pattern of vowel systems of the world’s languages as 
observed by Crothers (1978) and Maddieson (1984a), as mentioned above. 
However, these 14 vowels in (1) all belong to the surface representation 
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of SX. Vallée (1994, cited from de Boer 2001),2 who investigated the 
UPSID, found that the maximum number of different vowel qualities 
used in any language in the sample is 15. SX seems to have almost the 
maximum number of vowels in a vowel system, though there is still a lot 
of room in both the articulatory and the acoustic space. In the next section, 
we examine the vowel system from a phonological perspective. 

3.3 The Vowel Phonemes of Shaoxing 
 
De Boer (2001) agreed, on the basis of his vowel simulation with 
standard parameter settings and through optimisation, that the most 
common vowel system (88% of the 49 vowel systems he analysed) is a 
symmetrical five-vowel system with /i u e o a/. The result of his vowel 
simulation is consistent with Maddieson’s (1984a) statistics of the 317 
languages in UPSID, from which he also concluded that the most 
common number of vowel phonemes in a language is five, and the most 
common number of distinctive vowel qualities in a language is also five, 
viz. /i u e o a/. In this chapter, I present my analysis of the vowel 
distribution in SX and I claim that out of the 14 surface vowels only six 
are underlying, phonemic vowels, viz. /i u e Ø o a/, which is very similar 
to the widely attested and most common vowel system of the world’s 
languages. 
 There are three principles which have to be taken into consideration 
when determining the underlying segment inventory of a language: (a) 
which allophone has the widest distribution; (b) which allophone most 
appropriately represents the phonetic range of variation of all allophones; 
(c) which allophone is the one from which other allophones can be most 
simply and naturally derived (Maddieson 1984a: 163). In this section I 
will present an analysis of the distribution and the phonological behaviour 
of these 14 surface vowels, aided by an extensive OT analysis, so as to 
identify which vowels are the underlying phonemes and explain how the 
14 surface vowels can be reduced to only six phonemic vowels 
underlyingly. Yip (1996: 757) points out that ‘to derive rich surface 
inventories from more parsimonious underlying inventories, it was 
necessary to postulate abstract underlying forms’. It is common cross-
linguistically that the underlying representations (UR) can be very 
                                                 
2  There are languages that have more vowel phonemes, but these will use other 
processes, such as length, nasalization, and pharyngealization, not quality, in order to 
distinguish vowels. 
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abstract from the surface representations (SR). To establish certain 
relations between the abstract UR and the rich SR, rule-based theories are 
always inefficient, because the rule: A → B /__C does not tell why A will 
not become D, E or F when they exist in SR, which frequently requires 
more separate rules. In this case, a constraint-based approach is more 
economical, in which any abstract form can be the input and a set of 
outputs is generated for each input, and inspected by the ranked constraint 
set (see Yip 1996). However, the rule is also included in this chapter to 
describe the change that takes place. Sometimes, I use both the rule to 
describe how A becomes B and OT to explain why A becomes B not D, E 
or F. 
 This section presents an OT analysis of the relations between the 
abstract UR of the six vowels and the rich SR of the 14 allophones in SX. 
According to the three criteria mentioned above, i.e. their phonetic and 
phonological behaviour, and their distribution, the 14 surface vowels will 
be divided into four classes in the analysis: high front vowels, high back 
vowel, mid vowels, and low vowels. 

3.3.1 High front vowels 
Table (1) shows that in SX, there are four high front vowels in surface 
representation. They are [i], [y], [I], and [], among which [] is an apical 
vowel, as was discussed in chapter 2. All these high front vowels can 
occur in the rhyme, either by itself of in a combination. Consider the 
following examples: 
 
(2) a. [s33] ‘try’ [dz31] ‘late’ 
 d. [tÇhi33] ‘go’ [pi35] ‘compare’ 
 c. [Hy13] ‘rain’ [Ûy22] ‘tree’ 
 b. [mIN22] ‘life’ [zI/3] ‘enter’ 

 
The examples in (2) show that of the four high front vowels, three occur 
in open syllables and one in closed syllables in SX. It is remarkable that 
there are four high front vowels in one language. English has only two 
front high vowels: [i] and [I] (Heffner 1949). However, these four high 
front vowels are in complementary distribution. I will argue that only /i/ is 
an underlying vowel in SX, and I will explain how the other three 
allophones are derived. 
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3.3.1.1 Distribution of high front vowels 
First of all, front vowels are usually unrounded in most languages 
(Ladefoged & Maddieson 1990), so that rounded front vowels are always 
less frequent and less common in distribution in any language. The 
examples in (2) may suggest how the four high front vowels in SX are 
distributed. For example, [i] and [] cannot occur after the same consonant 
and neither can be followed by a consonant. In fact, the phonetic and 
phonological behaviour of [i] and [] and their distribution were discussed 
in chapter 2, where I postulated a phonological rule (see (65), ch.2) as in 
(3): 
 
(3) 
 

 
/i/ 

 
→

 
[] 

 
/ 

+cons 
+apical

 
__

 
The rule in (3) shows that /i/ is realized as [] when preceded by a 
[+apical] consonant in SX, indicating that [] is an allophone of /i/. This is 
also supported by the examples in (2). The consonants in (2a) are [s] and 
[dz], which are both dental sibilants, specified as [+apical], as discussed 
in chapter 2. [apical] is not an underlying feature, but a phonetic feature in 
SX. Usually, coronal sibilants (which include fricatives and affricates) 
can be classified into apical and laminal (see Ladefoged & Maddieson 
1996: 164), as shown in (4): 
 
(4) Types of sibilants: 

a. dental: apical e.g. [ts], [tsh], [dz], [s], [z] 
b. post-alveolar: laminal e.g. [tSi], [dZi], [Si], [Zi] 
c. alveolo-palatal: laminal e.g. [tÇi], [tÇhi], [dÛi], [Çi], [Ûi] 
d. retroflex: apical e.g. [tß], [tßh], [ß] 

 
Types of sibilants (4) show that dental and retroflex sibilants are apical 
(see also Bright 1978) and apical sibilants precede apical vowels which 
complementarily distribute with non-apical high front vowel /i/. As was 
discussed in chapter 2, apical vowels are produced with the tongue in 
essentially the same position as in the corresponding sibilants. Thus, 
apical vowels must be different from the different articulators of the 
preceding apical sibilants, as shown in (4a) and (4d). SX has only dental 
apical fricatives and affricates, so that it has only one apical vowel []. 
Mandarin has both dental and retroflex apical fricatives and affricates, so 
it also has the apical vowel []. [s] and [z] in English are laminal alveolar 
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(see Ladefoged & Maddieson 1996: 164), so that they allow such sylla-
bles as [si] and [zi].  

Because apical sibilants are usually specified as [+strident], the 
following apical vowels also sound strident acoustically, which is realized 
by spreading a manner feature of the preceding consonant to the 
following vowel. Ladefoged & Maddieson (1996) refer to an apical vowel 
as strident. Strident vowels have a constriction between the part of the 
tongue below the epiglottis and the tips of the arytenoid cartilages in the 
upper part of the larynx. This constriction results in these vowels having a 
specific phonation type. Traill (1985) suggests that the strident vowels 
may be regarded phonologically as pharyngealized breathy voiced vowels. 
However, such a phonation type has a certain commonality cross-
linguistically, e.g. in the Caucasian languages and the Khoisan languages 
(Traill 1985). The phonation type of strident vowels in SX resembles 
vowel devoicing in many languages. For example, in French, [i] is 
devoiced after a voiceless obstruent in the onset; in Japanese there is a 
contrast between the voiceless allophones of /i/ and /u/ between voiceless 
obstruents, as in [ki 9Si] ‘shore’ and [ku9Si] ‘comb’. In short, the apical 
vowel [], which has a strident phonation type, is an allophone of /i/ when 
preceded by an apical sibilant in SX, as shown in (3).  

The examples in (2) also show that [I] occurs in the rhyme of a 
syllable only when in combination with [IN] or [I/], whereas [i] cannot 
occur in either combination. Therefore, [I] is also in complementary 
distribution with [i] and is likely to be an allophone of /i/. As was 
discussed in chapter 2, Yang and Yang (2000) assume that SX has no 
nucleus vowel [I] in surface representation and that [IN] and [I/] do not 
occur either, but [i´N] and [i´/] occur instead, which are regarded as the 
finals Middle Chinese had (see Chao 1928). As a matter of fact, Modern 
SX did go through considerable phonological changes, especially in its 
rhymes, having lost many coda consonants such as [m], [p], [t] and [k], 
and having more simple rhymes instead of complex rhymes (Chao 1928). 
Systematically speaking, since modern SX has such final combinations as 
[ia], [ie], [io], [iØ], [aN], [uN], [´N], and [ÅN], it is also likely to have /iN/ in 
its underlying system of syllable structure, or any of its allophones in such 
a combination. Thus, there is stronger motivation to allow for [IN] and [I/] 
rather than [i´N] or [i´/] in the surface SX final combinations. What is 
more important is that we do hear such rhymes as [IN] and [I/] in modern 
SX, as shown in (2). In conclusion, I claim that there is a surface high 
front vowel [I] which only occurs in combinations of [IN] and [I/] in SX 
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and is also an allophone of phonemic /i/. Its distribution can be 
formulated in the following rule: 
 
(5)  /i/  →  [I]  / __ C 
 

As was mentioned in chapter 2, vowel length is underspecified in SX, 
unlike Thai or Japanese (Rosner 1994). Instead, vowels in SX can be 
phonologically specified with [tense] as follows: 
 
(6)  i y I  u e E ´ ∏ Ø o a A Å 
 [tense] + + - + + + - - - + + + - - 
 
Articulatorily speaking, [+tense] vowels are usually longer than [-tense] 
vowels.  All the [+tense] vowels shown in (6) are bimoraic and can occur 
in stressed open syllables, which is required by the tonal system of SX. 
The well-formed syllable [I/] also satisfies the tonal system of SX, in 
which syllables ending with the glottal stop [/] have entering (high level) 
tones, [5] or [3], differing in register, which are phonetically short but 
phonologically still bimoraic if stressed, since the syllable-final [/] is also 
moraic in SX.3 As a result, [I] is licensed when followed by a consonant 
like other [-tense] vowels such as [E] and [´] in [E/] and [´/], respectively, 
which suggests that [-tense] vowels have to be followed by a consonant.   
 The examples in (2) show that [y] can also occur alone as the rhyme 
and can contrast with six phonemic vowels in certain environments, as 
shown in (7): 
 
(7) a.[Hi31] ‘move’ 
 b.[Hu31] ‘lake’ 
 c.[He22] ‘harm’ 
 d.[HØ31] ‘attend’  
 e.[Ho31] ‘river’ 
 f.[Ha31] ‘shoe’ 
 g.[Hy31] ‘surplus’  
 

                                                 
3 The weight status of the syllable-final stop differs from Chinese dialect to dialect. In 
Cantonese, the syllable-final stop is weightless when it follows a long vowel, e.g. [ta…p] 
‘pile’ (see Yip 1996, 2002). 
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The examples in (7) give rise to the question whether [y] should be 
regarded as a phonemic vowel, just like the other six vowels, since the 
seven syllables above are minimal pairs in surface representation. This is 
a difficult topic. As the tables of the Finals by Chao and Campbell (see 
(38) and (39) in chapter 2) show that [y] cannot occur alone as a Final but 
occurs in combinations such as [yÁ] in both tables. Accordingly, the 
syllable in (7g) should be [HyÁ31], which, I argue, is unacceptable in the 
SX surface representation because both [y] and [Á] are [+high, +front, 
+round] so that [yÁ] badly violates the OCP. I assume that [y] is only a 
surface vowel and its underlying form could be either /wi/ or /ju/ since we 
have two glides [j] and [w] in GV combinations in SX such as [wa], [we], 
[wo], [ja], [je], [jØ] and [jo], which were discussed in chapter 2. As was 
also discussed in chapter 2, SX has GV combinations but not VG. In most 
of the world’s languages, usually GV is a rising diphthong and VG is a 
falling diphthong, which means SX has rising combinations but no falling 
combinations. If there is any underlying diphthong in SX, it is most likely 
to be /iu/ rather than /ui/, because the former is a rising combination but 
the latter is a falling combination, according to the sonority scale (Durand 
1990). However, as a GV combination, there may be /ju/ and /wi/ 
underlyingly in SX. I assume that [y] is the result of segment merger of 
/ju/ or /wi/ in surface representation in SX. 

3.3.1.2 Segment merger 
Merger is a phonological change in which a previously existing contrast 
between two or more phonemes is lost. There are two types of merger: a 
merger applying only in restricted contexts, thus introducing a 
neutralization, is a conditioned merger, and one which applies in all 
contexts, thus reducing the number of phonemes in the language, is an 
unconditioned merger (Trask 1996). 

There is strong phonological motivation why underlying /ju/ or /wi/ 
should merge into [y] in surface representation in SX. First, as was 
discussed in chapter 2, OCP(H) (see (83), ch.2) rules out *[+high][+high] 
combinations in the SX surface representation, so that either [ju] or [wi] is 
not acceptable while [je], [jo], [ja], [jØ], [wo], [wa], [we], [wE], and [w∏ ] 
are well-formed in SX. Secondly, /j/ and /w/ are both specified for [-cons] 
and excluded from the onset position in SX (syllable structure in SX will 
be discussed in chapter 4), and each segment of the GV combination (/ju/ 
or /wi/) mainly differs in backness and roundedness. During the process 
of merger, /j/ or /i/ becomes [y] when rounded; or /w/ or /u/ becomes [y] 
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when fronted, which is a result of merging the features of [-back] and 
[+round], formulated in such a rule as follows: 

 
(8) /j/ or / i/ 
 /w/ or /u/ 

  
→ 

 
[y]

 / [+round]4 
/ [-back] 

 
The rule in (8) can also be expressed by element structure (as in 
Dependency Phonology, cf. ch.1), as shown in (9): 
 
(9)     a.   C           V                or        b.   C           V 
 
               V           U                                 V            I 
                              

I           [y]                                U           [y] 
 

The element structure in (9) shows how the two elements of either /j/ and 
/u/ or /w/ and /i/ merge into [y]. This can be formulated in a simple rule, 
as shown in (10):  
                 
(10) 
 

/ju/ 
/wi/ 

 
→ 

 
[y] 

 
/ 

 
[ ] 

 
The rule in (10) says that underlying /ju/ or /wi/ merges into [y] in surface 
representation to avoid the violation of the OCP(H) in GV combination. 
More examples are given in (11): 
 
(11) [tÇhy35] ‘fetch’ 
 [dÛy22] ‘live’ 
 [pI/5Çy33] ‘must’ 
 [Hy22mIN31] ‘fisher’ 
 [/y52Çjo/5] ‘blood stasis’ 
 

In short, [y] is not an underlying vowel, but a merged vowel in 
surface representation, resulting from the neutralization of a combination, 
/ju/ or /wi/ in SX.  

                                                 
4 The underlines in (8) mean where the underlying vowels or glides are. 
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3.3.1.3 Phonemic /i/ 
On the basis of the analysis presented above, I claim that of the four high 
front vowels in SX, only /i/ is a phonemic vowel. Both [] and [I] are 
allophones of /i/, which can be formulated as follows: 
 
(12)                    []  /  [+cons, +apical]  __     (a) 

/i/  →   [I]  /  __ C                             (b) 
       [i]  /  elsewhere                     (c) 

 
The rule in (12) shows that the three high front vowels are in 
complementary distribution in (a), (b) and (c) and that only /i/ is a 
phonemic vowel. The distribution in (12a) was discussed in chapter 2 and 
above in this subsection. We agreed that [] is an apical vowel with an 
articulation of the tongue in essentially the same position as in the 
corresponding apical sibilants. This strongly suggests a constraint that 
when the onset consonant is an apical sibilant, the following high front 
vowel will have the same value of [+apical], as stated below in (13): 
 
(13)  AGREECV[apical] 

An apical consonant must agree with the following high front vowel 
in value for the status of apical. 

 
AGREECV[apical] in (13) stipulates that [] in SX only occurs after apical 
dental consonants which include [ts tsh dz s z] according to the types of 
sibilants proposed by Ladefoged & Maddieson (1996) (see also 
Williamson 1977; Bright 1978). The constraint AGREECV[apical] rules 
out such syllables as *[tsi], *[tshi], *[dzi], *[si] and *[zi] in SX. 

The rule in (12b) shows that /i/ becomes [-tense] when followed by 
a consonant, which suggests a simple constraint: *[i]C.  

3.3.2 The high back vowel 
It is believed that all languages have /i u a/ (Maddieson 1984a; Ladefoged 
& Maddieson 1990, 1996). Naturally, SX also has these vowels. 
Compared with the four surface high front vowels in SX as shown in table 
(1), there is only one high back vowel [u], even in surface representation. 
The proportion of 4:1 between high front and high back is quite a striking 
asymmetry, which is very rare in the languages covered in Maddieson 
(1984a). In this subsection, I will discuss the distribution of /u/ and its 
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possible allophone(s) and the phonological motivation for postulating a 
single high back vowel. 

Unlike the high front phonemic vowel /i/ which has two allophones 
in complementary distribution, /u/ does not have any allophone in open 
syllables, so it has a wider distribution, as shown in the examples in (14): 
 
(14) a. [pu35] ‘compensate’ 
 b. [tu35] ‘block’ 
 c. [su35] ‘count’ 
 d. [ku35] ‘old’ 
 e. [hu35]  ‘fire’ 
 f. *[Çu]  
  
The examples in (14) show that [u] can occur after many different initial 
consonants as a nucleus vowel, but not after alveolo-palatal consonants, 
including [tÇ], [tÇh], [dÛ], [Ç], [Û], and []. This suggests such a constraint 
in SX that [u] cannot occur after alveolo-palatal consonants, as stated in 
(15): 
 
(15)  *ALV-PAL[u] 
          [u] cannot occur after alveolo-palatal consonants. 
 

In fact, not only is [u] disallowed after alveolo-palatal consonants, 
but no vowels except [i], [I] and the glide [j] can occur after alveolo-
palatal consonants. These consonants share the same specifications of 
[+high] and [-back] with the high front vowels, according to the SPE 
feature system (see Chomsky & Halle 1968). These two feature 
specifications for the alveolo-palatal consonants can be proved by the 
nasal palatalization rule that says the alveolar nasal [n] becomes the 
alveolo-palatal nasal [] when followed by a high front vowel. 
Palatalization results from spreading the feature of [+high] and [-back], 
so that [] is specified as [+high] and [-back]; so are the alveolo-palatal 
fricatives and affricates. Therefore, the distribution of alveolo-palatal 
consonants can be formalized in a constraint in (16): 
 
(16)  AGREECV[+H, -B] 

A [+high, -back] consonant must agree with the following vowel in 
value for the features of [+high] and [-back]. 
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However, the apical vowel [] is also specified as [+high, -back], 
because it is an allophone of /i/. But [] cannot occur after alveolo-palatal 
consonants, which suggests a constraint ranking that AGREECV[apical] 
dominates AGREECV[+H, -B] so that [] can only occur after [ts], [tsh], 
[dz], [s] and [z] but never occur after an alveolo-palatal, which can only 
precede [i], [I] and [j] for their agreement in value of [+high] and [-back] 
between the onset consonants and the nucleus vowels.5   

As was discussed in the previous subsection, we assume a /ju/ or /wi/ 
combination in SX underlyingly, which, however, violates the surface 
constraint OCP(H) so that /ju/ or /wi/ merges into [y]. [y] is also a [+high, 
-back] vowel and can also follow the alveolo-palatal consonants. 

3.3.3 Mid vowels 

3.3.3.1 Introduction 
In the surface representation of SX, there are six mid vowels: [e], [E], [´], 
[∏], [Ø] and [o], which, according to the place parameter, can be divided 
into three categories: front mid vowels [e] and [E], central mid vowels [´] 
and [∏], and back mid vowels [Ø] and [o], two for each place, in a very 
symmetrical system. Mid vowels in SX share more in common with many 
other languages than the high front vowels, among which are the 
remarkable apical vowel [] and a merged [y] in surface representation, as 
was discussed previously. Among the six mid vowels, only the rounded 
central vowel [∏] and the unrounded back vowel [Ø] are uncommon in the 
world’s languages. According to Maddieson (1984a), among the 317 
languages in UPSID, there are only five languages that have phonemic /∏/ 
and four languages that have phonemic /Ø/. In this subsection, I will 
present my analysis of the distribution of the six surface mid vowels in 
SX and I assume that among these six surface mid vowels only /e/, /Ø/ and 
/o/ are phonemic. My analysis in this section is mainly based on OT 
theories, in which any underlying representation will give the right output, 
if the phonotactic constraints outrank FAITHFULNESS (Yip 1996). The form 
of the phonotactic constraints is driven by the observed surface forms in 
SX. 

                                                 
5 [high] and [back] are not used for the consonant feature specifications in §2.2.5 in 
chapter 2. According to SPE (Chomsky & Halle 1968), post-alveolar, alveolo-palatal, 
retroflex, palatal and velar consonants are [+high]; velar and glottal consonants are 
[+back]. Thus, in SX, [+high, -back] consonants are only alveolo-palatal consonants, 
including [tÇ tÇh dÛ Ç Û ] (see (35) in chapter 2). 
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3.3.3.2 Major-feature constraints 
It is usual to analyse Mandarin as having an underlying four vowel 
system of /i u a ´/, and to derive the mid vowels [e E o O] by spreading 
frontness or rounding from adjacent segments (Chao 1934). According to 
Chao (1934), Mandarin has rich surface mid vowels, excluding [e] and [o] 
as phonemic vowels (the discussion of Mandarin vowel system is outside 
the scope of my dissertation). In contrast, SX has more phonemic mid 
vowels, although some underlying representation forms can be very 
abstract from the surface forms. Consider the following examples: 

 
(17)   a. [e]: [de31] ‘lift’ [tze33] ‘vegetable’ 
     [Ø]: [dØ31] ‘head’ [tzØ33] ‘bad smell’ 
     [o]: [do31] ‘take’ [tzo33] ‘wrong’ 
      
        b. [E]: [tE/5] ‘build up’ [pẼ52] ‘class’ 
     [´]: [t´/5] ‘get’ [n´N31] ‘able’ 
     [∏]: [t∏̃33] ‘stew’ [hu∏̃33] ‘happy’ 

 
The examples in (17a) show that [e], [Ø] and [o] can stand alone as the 
rhyme and can occur after the same initial consonant and with the same 
tones, which suggests that [e], [Ø] and [o] are all contrastive with each 
other and thus are presumably phonemic vowels (the contrastive 
distribution of [e], [Ø] and [o] with different initials will be presented in 
table (54) in chapter 4). The examples in (17b) show that [E], [´] and [∏] 
do not stand alone or in oral contrast as the rhyme in the syllables. 
Instead, they are the rhyme only either when nasalized or when followed 
by a consonant. In chapter 2, I discussed vowel nasalization and the VC 
structure. That discussion showed that there are only three nasalized 
vowels: [ẽ], [Ẽ] and [∏̃], which are contrastive with each other, as shown 
by the examples in (18): 
 
(18) a. [dze 31] ‘sink’ 
 b. [dz∏31] ‘pass on’ 
 c. [dzE31] ‘disabled’ 
 

It was also discussed in chapter 2 that nasalized vowels only occur in 
surface representation, as shown in (18), and the underlying syllable 
structure of the nasalized vowels is assumed to be /VN/ (a vowel followed 
by a nasal) underlyingly, which was accounted for by the nasalization rule 
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(see (71) and (72), ch.2). However, this leaves as yet unanswered the 
question what the underlying vowels are for the underlying /VN/ structure 
of the syllable rhyme. 

We have postulated two phonemic high vowels: /i/ and /u/ in the two 
previous subsections; we have proposed three phonemic mid vowels: /e/, 
/Ø/ and /o/, since these three mid vowels are in contrastive distribution (as 
mentioned above) and they can occur in open syllables after many 
different onset consonants; we also set up the low vowel /a/ as a 
phonemic vowel since it is believed that all the world’s languages have /i 
u a/ (Maddieson 1984a; Rosner 1994; Ladefoged & Maddieson 1990, 
1996). As a result, we have six phonemic vowels: /i/, /u/, /e/, /Ø/, /o/, and 
/a/, as I suggested previously. Since there are five underlying GV 
combinations, viz. /ja/, /je/, /jØ/, /jo/ and /ju/ ([y] in surface) in SX, I 
assume that the underlying vowels in /VN/ combinations of the nasalized 
vowels might be underlyingly represented as /iN/, /uN/, /eN/, /ØN/, /oN/ 
and /aN/.6  

I will present an OT analysis of the three nasalized vowels in the SX 
surface representation. If it is true that surface representation is derived 
from underlying representation by spreading certain features (Chao 1934), 
I invoke the well-established constraint IDENT-I/O(F) (Pulleyblank 1996; 
Kager 1999; Yip 2002) in order to formalize the relations between the 
allophonic vowels and the underlying phonemes in SX. I divide IDENT-
I/O(F) into three different specific constraints according to the three 
major vowel parameters, as follows: 
 
(19)  IDENT-BACK 
         Input-output identity for the feature [back]. 
 
(20)  IDENT-HIGH 
         Input-output identity for the feature [high]. 
 
(21)  IDENT-ROUND 
         Input-output identity for the feature [round]. 
 
Before I can work out a constraint ranking, let us return to the 
arrangement of 14 surface vowels of SX in (1) and the vowel chart of SX 
(see (87), ch.2), both of which show that SX has more distinctions along 
                                                 
6 The final /N/ is nasality. The possible phonemic nasals for /N/ will be discussed in 
detail in chapter 4. 
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the height dimension than along the front-back dimension. For example, 
all else being equal and only varying the height parameter, there are six 
front vowels from the highest point to the lowest, viz. [i], [], [I], [e], [E] 
and [a], while there are only two vowels going from front to back, as in 
the pairs of [y] and [u], [e] and [Ø], [∏] and [o], or [a] and [A] if only the 
parameter of position is changed with the other two parameters 
unchanged. Even in the primary Cardinal Vowel system described by 
Jones (1975), there are [i], [e], [E] and [a] with four height levels while 
there are only [i] and [u], [e] and [o], [E] and [O], or [a] and [A] with two 
positions at the same level. Both the surface vowel inventory of SX and 
the primary Cardinal Vowels suggest that the height dimension is more 
“active” and plays a more important role in constructing a vowel system. 
Ladefoged & Maddieson (1996) also find that all languages have some 
variations in vowel quality that indicate contrasts in the vowel height 
dimension, rather than in the front-back dimension and that the languages 
of the world make a much more limited use of the front-back and 
rounded-unrounded dimensions. The roundness parameter plays the least 
active role among the three parameters in constructing a vowel inventory, 
because great majority of the world’s languages have a predictable 
relationship between the phonetic Backness and Rounding dimensions 
(Ladefoged & Maddieson 1996). Front vowels are usually unrounded and 
back vowels are usually rounded, so that the unroundedness of front 
vowels and roundedness of back vowels can be regarded as predictable. 
This is also true for the SX surface vowel system as illustrated in (1). 
Therefore, IDENT-HIGH is more highly ranked than IDENT-BACK and 
IDENT-ROUND is the least important of the three in formalizing the 
relations between allophonic vowels and underlying vowels. As a result, 
the constraint ranking is IDENT-HIGH ≫ IDENT-BACK ≫ IDENT-ROUND.  

3.3.3.3 Tense vs ATR 
The three constraints above concern the three major features based on the 
three parameters of constructing vowels in terms of height, position and 
rounding. Since SX has made a better use of the height dimension in 
constructing its vowels (which, however, fits into the tendency of the 
world’s languages) the features of [±high] and [±low] are inappropriate 
to distinguish the four height levels of the 14 surface vowels in SX, which 
are classified as in (22): 
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(22) [i], [], [y], [I], [u] [4 high] 
 [e], [´], [∏], [Ø], [o] [3 high] 
 [E] [2 high] 
 [a], [A], [Å] [1 high] 
 

The binary feature framework with [±high] and [±low] can only 
distinguish three height levels, viz. [+high, -low], [-high, -low], and [-
high, +low], excluding the possibility of *[+high, +low]. However, [e] 
and [E] are a pair of [-high, -low] vowels in SX, as shown in (22), which 
is common in many other languages, e.g. [o] and [O] in English (Jones 
1975). The feature [tense] is usually used to distinguish between [i] and 
[I], [u] and [U], [e] ands [E], and [o] and [O]. The feature [tense] plays a 
role in the phonology of RP. For example, the [-tense] vowels cannot 
occur in final position in a stressed syllable while the [+tense] vowels can 
(cf. /bi…/ bee and */bI/). The same is true in SX, as shown in (6). The 
phonological role of [tense] will be discussed later in this chapter.  

Halle & Clements (1983) observe that ATR and tense do not seem to 
contrast in any language.7 This leads one to assume that ATR and tense 
might be different names for a single dimension of contrast (see also Yip 
1996). There has been some discussion about ATR and tense cross-
linguistically (e.g. Stewart 1967; Lindau 1979; among others). Ladefoged 
& Maddieson (1996) propose that [ATR] should be reserved for the cases 
wherein tongue root position alone is distinctive. They assume that the 
distinction in Romance and other languages traditionally referred to in 
terms of [tense/lax] should not be expressed in terms of [ATR] because 
the tongue root gesture is not separable from the raising of the tongue 
body. 

Articulatorily speaking, tense vowels are produced with a tongue 
body or tongue root configuration involving a greater degree of 
constriction than that found in their lax counterparts; this greater degree 
of constriction is frequently accompanied by greater length (tense vowels 
vs. lax vowels) whilst ATR vowels are produced by drawing the root of 
the tongue forward, expanding the resonating cavity of the pharynx and 
probably raising the tongue body. There can be some difference between 
ATR and tense in the articulation of some vowels, especially back vowels. 
Ladefoged & Maddieson (1996: 304) note: “The high back retracted 
tongue root vowel is always further back than its counterpart, rather than 

                                                 
7 For a detailed explanation of [ATR], see Ewen & van der Hulst (2001: 14–21) and 
Ladefoged & Maddieson (1996: 300–305). 
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further forward, as in the case for the traditional lax back vowels. Lax 
vowels of all kinds are normally taken to be more centralized. Retracted 
tongue root vowels do not always have this characteristic.” Lindau (1979) 
also points out that there are differences between ATR and tense/lax 
characterizations of vowels in the acoustic domain.  

However, the differences between ATR and tense are minor and 
differ among languages. Ewen & van der Hulst (2001) present their 
discussion of ATR and tense and find that the schwa [´] is [-tense] in a 
language with [±tense] division, like English, and it is also [+ATR] in a 
language with ATR vowel harmony, like Akan. In SX, the apical vowel [] 
is produced with the tip of the tongue raising, touching the anterior 
portion of the palate and the body of the tongue being pulled back passed 
the hard plate to position of the posterodorsum, instead of advancing the 
tongue root. Thus, I assume that the apical vowel [] is [-ATR], although 
it is phonologically [+tense]. However, it is not necessary that both ATR 
and tense should be used for feature specifications in one language. With 
the additional minor feature [ATR] to the other four major features, the 13 
surface vowels (except for the [+apical] vowel []) in SX can be 
distinguished by the following feature specifications, as shown in (23): 
 
(23)  y I i u a e Ø o E ´8 ∏ A Å 
 [high] + + + + - - - - - - - - - 
 [low] - - - - + - - - - - - + + 
 [back] - - - + - + + - + - + + 
 [round] + - - + - - - + - - + - + 
 [ATR] + - + + - + + + - + + - - 

 
The feature specifications in (23) show that in distinguishing the 13 
surface vowels in SX there are five features involved, among which four 
are major features ([high], [low], [back] and [round]), based on the three 
major parameters of vowels (height, position and roundedness), enough to 
distinguish the six underlying phonemic vowels (shaded part); [ATR] is a 
minor feature (so termed by Ladefoged & Maddieson 1996) applied to 
distinguishing the surface allophonic vowels in SX. The feature 
specifications in (23) also show that the vowels such as [a],  [´] and [∏] 
differ in the features of [tense] and [ATR].  

                                                 
8 The central mid schwa [´] is specified as [+back] in most languages. 
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According to the phonetic and phonological properties, [a] is 
unspecified for [back] (cf. Ewen & van der Hulst 2001). There is cross-
linguistic evidence that specification of [back] for [a] differs from 
language to language (Ladefoged & Maddieson 1996, among others). For 
example, [a] is a front vowel in the Cardinal Vowel system (Jones 1975); 
[a] is [+back] in SPE (Chomsky & Halle 1968: 332); [a] is a low central 
vowel in a Bavarian dialect9 (Traunmüller 1982, cited from Ladefoged & 
Maddieson 1996); [a] in SX is also unspecified for [back].  

In (23), [e] and [´] are distinguished by [back], and [e] and [E] are 
distinguished by [ATR]. I do not mark the [nas] feature for nasalized 
vowels, because it is not distinctive for any possible underlying vowel but 
derives from an underlying nasal coda. We do not yet know what are the 
underlying vowels for the surface nasalized vowels. It is not necessarily 
the case that a nasalized vowel is an allophone of its oral counterpart if 
there is one. Maddieson (1984a) points out that vowels with nasalization 
sometimes have different qualities from their closest oral counterpart. 
There is an argument (Wright 1980) that the introduction of a nasal 
formant at low frequencies – around 200 Hz prompts the speaker to raise 
the first formant, i.e. produce a more open vowel quality, so as to make 
perceptual room for the nasal formant. There is certainly 
morphophonological evidence for such a mechanism in French, cf. 
synchronic fine [i] ~ fin [E], une [y] ~ [{], cf. Lat. lento ~ Fr. lente [A]. 
However, an oral counterpart of the nasalized vowel is always an ideal 
candidate for its underlying form for the faithfulness. I will present my 
analysis of the phonological motivation for the vowel nasalization in SX 
and I assume vowel nasalization in SX may involve fronting rather than 
lowering. 

For the addition of the minor feature [ATR], I propose one more 
IDENT-I/O(F) constraint as follows: 
 
 (24)  IDENT-ATR 
         Input-output identity for the feature [ATR]. 
 

IDENT-ATR is a feature constraint that plays a lesser important role 
in the phonological system, e.g. with respect to syllable structure, as 
discussed in the previous section, so that it should be ranked lower than 
the constraints for major features. Thus, we propose a constraint hierarchy 
like the following: IDENT-HIGH ≫ IDENT-BACK ≫ IDENT-ROUND ≫ IDENT-
                                                 
9 A dialect of Old High German spoken in medieval Bavaria.  
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ATR, by which the three nasalized vowels are derived from some 
underlying vowels.  

3.3.3.4 OT analysis 
Bearing in mind the feature specifications in (23), we can work out the 
most suitable underlying phonemes of the nasalized vowels with the 
constraint ranking discussed above by means of an OT analysis. As I 
assume that vowel nasalization involves fronting, the underlying vowel 
for [∏] is proposed to be /o/. Consider the tableau in (25): 
 
(25) Input   /o/ IDENT-HIGH IDENT-BACK IDENT-ROUND 
 a.     [∏]  *  
 b.         [e]  * *! 
 c.         [E]  * *! 
 
According to the feature specifications in (23), the tableau in (25) shows 
that candidates (b) and (c) violate IDENT-ROUND, so that candidate (a), [∏], 
is the optimal output as the surface nasalized vowel of the underlying 
phonemic /o/. In the tableau above, IDENT-ATR is usually not listed unless 
it is relevant to the analysis, for it is ranked low. Now let us propose a 
similar OT analysis on the assumption that the underlying vowel of the 
nasalized vowel [Ẽ] is /a/, as shown in (26): 
 
(26) Input    /a/ IDENT- 

HIGH 
IDENT- 
BACK 

IDENT- 
ROUND 

IDENT- 
ATR 

 a.         [∏] *  *! * 
 b.         [e]   *   *! 
 c.     [E] *    
 
Since /a/ is unspecified for [back], IDENT-BACK is irrelevant to the 
analysis in (26). The tableau in (26) shows that the three candidates (a), (b) 
and (c) all violate IDENT-HIGH; candidate (a) violates IDENT-ROUND and is 
first to be ruled out; [e] violates IDENT-ATR and is also ruled out; 
candidate (c) is the winner for the surface nasalized vowel of the 
underlying phonemic vowel /a/.  

The nasalized [e ] has the oral counterpart /e/. Since all the 
constraints concerning the relations between the underlying representation 
and surface representation of the nasalized vowels are faithfulness 
constraints, the oral counterpart /e/ certainly best satisfies FAITHFULNESS 
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and is the optimal candidate. This can be expressed through the following 
OT analysis: 
 
(27) Input   /e/ IDENT- 

HIGH 
IDENT- 
BACK 

IDENT- 
ROUND 

IDENT- 
ATR 

 a.      [∏]   *!  
 b.  [e]       
 c.      [E]    *! 
 
The tableau in (27) shows that candidates (a) is ruled out because it 
violates IDENT-ROUND; [E] is also ruled out because it violates IDENT-ATR; 
candidate (b) is the winner because it has all the identical features its oral 
counterpart has. Thus, I conclude that in SX the underlying form of the 
nasalized [e ] is its oral counterpart [e]. Through the analysis of the three 
OT tableaus, we can conclude that the three nasalized vowels, [e], [∏] and 
[E], are the surface allophones of the underlying phonemic /e/, /o/ and /a/, 
respectively. This suggests that a fronting process takes place in some 
way in vowel nasaliztion, as shown in (28): 
 
(28) /e/ [e] 
 /o/ [∏] 
 /a/10 

→ 
→ 
→ [E] 

 
The illustration in (28) shows that the two phonemic vowels (/o/ and /a/) 
get fronted when nasalized in surface representation in SX. I assume that 
such a fronting process in the SX vowel nasalization is place assimilation 
of the underlying final nasal [n], which I will be discussing in next 
subsection.   

3.3.3.5 Phonological motivation 
At this point, some questions may arise: Why should the underlying 
phonemes /o/ and /a/ become [∏] and [E] in surface representation when 
nasalized, rather than [o ] and [a ], respectively, just like [e ]? What is the 
(phonological or phonetic) motivation for this change? Why can [e], [∏ ] 
and [E] not be phonemic vowels? Cross-linguistically, assimilation or 
dissimilation is frequently involved in diachronic or synchronic 
phonological changes. The processes of assimilation or dissimilation are a 

                                                 
10 /a/ in SX is unspecified for [back]. However, it is obviously fronted when nasalized.  
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matter of feature spreading, progressive or regressive (Hall 2001). Vowel 
nasalization in SX is a diachronic process, which came about by 
debuccalization of final nasals through historical attrition (which will be 
discussed in detail in chapter 4). It is well known that SX had final [m], [n] 
and [N] in Middle Chinese times. But in Modern SX only [N] remains and 
[m] and [n] disappeared, both of which are specified for [-back] (or 
[+ant]) (see SPE 1968: 177). However, in nasal debuccalization, the Place 
component is lost and what remains is nasality which receives the default 
Place specification of [cor] (or the element [I] in a Dependency approach). 
When nasalization occurs, the feature of nasality ([N]) spreads leftward to 
the preceding vowel, involving [+nasal] and [cor]. The former is a feature 
of manner and the latter is a feature of place. According to feature 
geometry (McCarthy 1988), [nasal] and [cor] are in two feature domains 
under the Supralaryngeal Node, as shown in (29):  
 
(29)       Supralaryngeal 
 
 
       Manner             Place 
 
       [nasal]                [cor]  
 
The feature geometry in (29) shows that [nasal] is under the manner 
domain and [cor] under the place domain and that [nasal] and [cor] are in 
sister relationship and under the same Supralaryngeal Node, which 
enables the spreading of both the features of manner and that of place. 
Van de Weijer (1994, 1996) actually claims that the feature of manner 
dominates that of place and both features can spread, which is well-
attested cross-linguistically (also see Clements 1985; McCarthy 1988). 
For example, the underlying English prefix ‘in-’ should be ‘ir-’, ‘il-’ or 
‘im-’ according to the manner and place features of the following cross-
morpheme consonant. The feature spreading in vowel nasalization in SX 
can be captured by the feature geometry, as shown in (30): 
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(30)                         V            C 
 

[+cont]   [-cont] 
                                  
[Place]       …         [nasal]   [cor] 

                                              … 
The feature geometry in (30) shows that when the feature [nasal] spreads 
to the preceding vowel, the Place feature which is dominated by Manner 
feature spreads together with it and the original Place feature gets 
disassociated from the vowel, making the nasalized vowel fronted, which 
is the phonological and phonetic processes taking place in vowel 
nasalization in SX. Since [+cont] is the default value of a vowel, it does 
not get disassociated from the vowel, so that [-cont] has no effect on the 
vowel. I assume that in SX vowel nasalization, the Place component of 
the final nasal is lost by debuccalization so that the default Place feature 
spreads to the preceding vowel while in the English vowel nasalization 
(e.g. [TœNk] ‘thank’) the following nasal is not lost and the Place feature 
does not spread. In SX vowel nasalization, the spreading of [I] element 
changes the vowel quality from /a/ and /o/ to [E] and [∏], respectively, 
when /e/ did not change to a different vowel because /e/ is already a front 
vowel, both /e/ and [e] having [I] element. 

The cross-linguistic evidence strongly suggests that nasal deletion in 
vowel nasalization may occur diachronically or synchronically for 
different phonological reasons. In SX vowel nasalization, the syllable-
final nasal is debuccalized and the contrastive property of a nasal is now 
carried by the vowel so that the nasalized vowels are long enough to bear 
full tones of the lexical syllables, as Halle (1995: 214) explains that since 
debuccalization does not affect the timing slot of the phoneme, deletion is 
accompanied by lengthening of the preceding vowel.  

The nasalized vowels in SX, [e], [] and [], need not be phonemic 
vowels underlyingly, though there are some languages in which nasalized 
vowels are in full contrastive distribution with their oral counterparts and 
thus are phonemic vowels such as Dan, Zande, Sara and Burmese 
(Maddieson 1984a). In the world’s languages, the most frequent nasalized 
vowels are [ĩ ã ũ] also the counterparts of the most frequent oral vowels [i 
a u] (Ladefoged & Maddieson 1996). In SX, the nasalized [ẽ] has an oral 
counterpart /e/ which is the underlying form of the nasalized vowel 
because the surface [ẽ] is derived from the underlying /eN/.  
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The assumption that the underlying form of the nasalized vowels in 
SX is /VN/ is also well supported by the fact that there are no ṼC 
combinations such as *[ẽ/], *[Ẽ/] or *[∏̃N] in that Ṽ has a final nasal in 
the coda underlyingly. In short, /e/, /a/ and /o/ are the underlying 
phonemic vowels of the nasalized [ẽ], [Ẽ] and [∏̃] in the SX surface 
representation, respectively. 

3.3.3.6 Schwa in Shaoxing 
Of the six mid vowels in the SX surface representation, one is schwa [´], 
which is a common vowel in many other languages (Maddieson 1984a) 
and the most commonly used vowel in English (Wikipedia 2001). 11 
However, [´] in SX is not as frequent as other vowels. Schwa is usually 
specified as having many minus specifications in its feature matrix,12 as 
shown below: 
 
(31)  ´ 
 high - 
 low - 
 front - 
 back + 
 rounded - 
 
Perhaps, due to its remarkably negative feature specification, [´] can be 
easily assimilated in certain phonetic or phonological environment. In SX, 
[´] only occurs in VC structure, either [´N] or [´/]. It can never constitute 
a rhyme when standing on its own after the onset so that it can never 
contrast with the proposed six phonemic vowels. Thus, [´] is not a 
phonemic vowel in SX. It is not easy to decide of which phonemic vowel 
[´] is an allophone. Consider the distribution of all the VC syllables in SX, 
as shown in (32): 
 

                                                 
11 Wikipedia (www.wikipedia.org) is a multilingual encyclopedia designed to be read 
and edited by anyone.  
12 Schwa [´] is phonetically a central mid vowel, although it is phonologically specified 
as [+back], as shown in (23) and (31). 



THE UNDERLYING VOWEL INVENTORY 96 

(32) VN  V/  
 [dIN31] ‘stop’ [tI/5] ‘fall down’ 
 [d´N13] ‘wait’ [t´/5] ‘get’ 
 [daN22] ‘stroll’ [ta/5] ‘build up’  
 [doN22] ‘cave’ [to/5] ‘inspect’ 
 [dÅN31] ‘sugar’  [tE/5] ‘correct’ 
 
From the distribution shown in the data in (32), I assume that the most 
likely underlying vowel(s) of [´] would be /e/ or /Ø/, because they do not 
occur in VC combinations. However, let us first make a reverse OT 
analysis (from the surface vowel to identify its possible underlying form), 
to see which candidate is the optimal output as its underlying phoneme, 
according to the constraint ranking discussed earlier, as shown in (33): 
 
(33) Input   [´] IDENT-HIGH IDENT-BACK IDENT-ROUND 
 a.         /i/ *! *  
 b.        /u/ *!  * 
 c.         /e/  *!  
 d.     /Ø/    
 e.         /o/   *! 
 f.         /a/ *!   
 
The tableau in (33) shows that candidates (a), (b) and (f) all violate the 
first constraint and are ruled out; the candidate /e/ is [-back], so that it is 
ruled out for violating IDENT-BACK; the candidate /Ø/ is the optimal output 
as the underlying phoneme of schwa [´] in SX. Now let us make a similar 
OT analysis of the five surface vowels in the ‘V/’ column in (32) with /Ø/ 
as the input, to see if the result is the same, as shown in (34): 
 
(34) Input   /Ø/ IDENT-HIGH IDENT-BACK IDENT-ROUND 
 a.         [I] *! *  
 b.     [´]    
 c.         [a] *!   
 d.        [o]   *! 
 e.        [Å] *!  * 
 
The tableau in (34) presents the same result as that in (33) so that it is 
self-evident that the underlying vowel in the surface [´/] combination is 
/Ø/. This can also be heuristically supported by data from other Wu 
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dialects. Here are some examples from Qingyuan13 (Cao 2001) as shown 
in (35): 
 
(35)    Qingyuan        SX                  

[khuØ/5] [kh´/5] ‘thirsty’ 
[/dØ/5] [t´/5] ‘obtain’ 
[tØ/34] [d´/3] ‘special’ 
[khØ/5] [kh´/5] ‘carve’ 
[sØ/5] [s´/5] ‘block’ 

 
The OT analysis in (33) and (34) can also be formulated in a rule as 

follows: 
 
(36)  /Ø/  →  [´]  /  __ / 
 

There is another strong piece of evidence that /Ø/ and schwa [´] have 
close relations and show similar phonetic and phonological behaviour in 
SX.  For example, schwa is used as an insertion vowel in many languages 
while in SX /Ø/ is always used as an insertion vowel, e.g. in loanwords. 
As was discussed in chapter 2, there is no onset complex in SX so that 
any CC or CCC cluster in a source language always has /Ø/ inserted 
between the consonant cluster when borrowed into SX. For example: 
 
(37) English  Loanwords in SX       
 a. [kloun]  [khØloN] ‘clone’ 
 b. [gri:n]  [kØlIN] ‘Green (name)’ 
 

As for the other vowels in ‘V/’ column, as shown in (32), I assume 
that the surface vowel of the underlying /e/ is [E] because they share most 
similarities in features and are always regarded as a pair of mid vowels 
which only differ in ATR cross-linguistically. I present an OT analysis of 
the relations between the five surface vowels in ‘V/’ column in (32) and 
the underlying phonemic /e/, as shown in (38): 
 

                                                 
13 Qingyuan is also one of the Wu dialects which has eight tones, including [334], [52], 
[33], [221], [11], [31], [5] and [34] (Cao 2002). 



THE UNDERLYING VOWEL INVENTORY 98 

(38) Input  /e/ IDENT-HIGH IDENT-BACK IDENT-ROUND 
 a.        [I] *!   
 b.       [´]  *!  
 c.       [a] *!   
 d.       [o]  *! * 
 e.   [E]    
 
The tableau in (38) shows that the candidates [I] and [a] violate the 
constraint for height and are therefore ruled out; candidate [´] and [o] 
violate IDENT-BACK because both candidates are [+back]; candidate [E] 
does not violate any of the three major-feature constraints. Thus, it is the 
optimal output as the surface allophone of the phonemic /e/. Of the five 
surface vowels in ‘V/’ combinations, two have the identical forms with 
the phonemic vowels. The derivation of all the five surface combinations 
can be formalized in the following rules: 
 
(39) /i/ → [I] 
 /a/ → [a] 
 /o/ → [o] 
 /e/ → [E] 
 /Ø/ → [´] 

 
 
  __ / 

 
The rules in (39) show that [I], [a], [o], [E] and [´] are the surface variants 
of underlying /i/, /a/, /o/, /e/ and /Ø/, respectively, in ‘V/’ combinations. 
The examples in (32) also show that vowels between ‘VN’ column and 
‘V/’ column are all the same except [Å] in [ÅN] and [E] and [E/]. The 
possible underlying vowel for the surface [Å] in [ÅN] combination will be 
discussed in the next subsection of low vowels. Of the five rules in (39), 
three underlying [+tense] vowels become [-tense] when followed by a 
consonant. This can also be formulated as follows: 
 
(40)     
 → [-tense] / __ C $ 
 

[-low] 
or 
[-round]     

 
Rule (40) says that any [-low] or [-round] vowel will become [-tense] 
when followed by a syllable-final consonant. The rule in (40) is supported 
by the data of SX and also coincides with the syllable structure and tonal 
structure in SX because, phonetically, [+tense] vowels are articulated 
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longer than [-tense] vowels and the rhymes of V and VC, as the weight 
unit, are phonetically equal in length and phonologically bimoraic when 
stressed. The examples in (32) also show that there are such vowels as [I], 
[E], [´], [Å], [a] and [o] in surface VC combinations. Among them, [I], [E], 
[´] and [Å] are [-tense]. However, articulatorily and acoustically 
speaking, the [+tense] rounded vowel [o] and low vowel [a] also sound 
much shorter when followed by a syllable-final consonant than when in 
an open syllable. Such an acoustic difference can be clearly manifested in 
the following syllables when spoken: 
 
(41) [toN52] ‘east’ [to52] ‘many’ 
 [dzoN31] ‘worm’ [dzo31] ‘tea’ 
 [NaN22] ‘hard’ [Na22] ‘stay’ 
 [saN35] ‘save’ [sa35] ‘sprinkle’ 
 
From all the phonetic and phonological evidence of SX discussed above, 
especially with regard to the surface realization of vowels in terms of 
syllable structure, I propose a mora-deletion rule in (42): 
 
(42)    V  →   V  /  ___ C $ 
          

µµ        µ 
 
The rule in (42) says that a bimoraic vowel becomes a monomoraic vowel 
when it is followed by a syllable-final consonant, so that the mora-
deletion rule is only realized in syllable structure rather than in feature 
because [long] is not a distinctive feature in SX. Rule (42) is made 
possible because the syllable-final consonant is also moraic in SX, which 
will be discussed in chapter 4. However, the rule in (42) captures all the 
phonetic facts of vowels in SX.  

In short, through the analysis above, I conclude that among the six 
surface mid vowels, only /e/, /Ø/ and /o/ exist underlyingly in SX, and [E], 
[´] and [∏] are allophonic vowels of these three phonemic vowels, 
respectively (except when [E] is in nasalized form, its underlying vowel is 
/a/) in surface representation. 

3.3.4 Low vowels 
There are three low vowels in SX, viz. [a], [A] and [Å]. Among the three 
surface low vowels, [a] can stand alone as the rhyme after an onset 
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consonant and contrast with other phonemic vowels, so it is undoubtedly 
a phonemic vowel in SX. However, [A] and [Å] remain questionable 
because there is disagreement about the existence of [A] in the SX surface 
vowel inventory, as was discussed in chapter 2. According to the two 
versions of the Final inventory (see “Yang & Yang’s Finals in SX” (40) 
and “Zhang’s Finals in SX” (41) in chapter 2), the following syllables can 
be transcribed differently, as shown in (43): 
 
(43) Yang Zhang  
 a. [pÅ52] d. [pAÅ52] ‘wrap’ 
 b. [dÛjÅ31] e. [ dÛjAÅ31] ‘bridge’ 
 c. [khÅ52] f. [ khAÅ52] ‘knock’ 
 
The reason I claim that [Å] only occurs in the combination [AÅ] in open 
syllables in the SX surface representation, as shown in (43d, e, f) above 
and as discussed in chapter 2, is that the tonal structure of SX requires the 
syllable rhyme to be long enough for the purpose of realizing full tones 
when stressed. Thus, phonetically, every nuclear vowel in an open 
syllable must be [+tense] so that it is phonetically heavy enough to be 
bimoraic. This is supported by the fact that all vowels are [+tense] in open 
syllables and all [-tense] vowels are followed by a consonant, as 
discussed previously.  

As was mentioned above, [Å] is specified as [-tense]. [tense] is a 
very important feature in determining the vowel system of SX. There is 
cross-linguistic evidence that [-tense] vowels have different phonological 
behaviour. For example, in English, [-tense] vowels cannot occur in 
syllable-final position, while [+tense] vowels can (cf. /bi…/ ‘bee’ vs. */bI/, 
for example) (Ewen & van der Hulst 2001). I observe that, like English, a 
simple [-tense] vowel cannot be the syllable final in SX, which will 
crucially exclude [Å] as a phonemic vowel. However, there are more than 
enough reasons to make this assumption. As was discussed in chapter 2 
and previously in this chapter, the length of a vowel is underspecified so 
that there is no contrast between [+long] and [-long] vowels. As a 
monosyllabic language, almost every syllable is stressed in SX, except 
some syllables which are grammatical particles or affixes, and only a 
stressed syllable is a full-tone TBU. Articulatorily speaking, a [-tense] 
vowel is pronounced shorter than a [+tense] vowel. Thus to make the 
rhyme of a syllable phonetically long enough to be a full-tone TBU, the 
SX syllable structure phonologically requires its syllable final (all that is 
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left after the onset consonant) to be either a [+tense] vowel or a 
combination of VC or VV. Let us see how vowels of [+tense] and [-
tense] are distributed in the syllable structure. Consider the following data 
in SX: 
 
(44) [+tense]                          [-tense]  
 [mi13] ‘rice’ [n´N31] ‘able’ 
 [ts35] ‘paper’ [zI/3] ‘enter’ 
 [so52] ‘sand’ [pE/5] ‘eight’ 
 [ku35] ‘ancient’ [ÇIN52] ‘new’ 
 [he35] ‘sea’ [p∏̃33] ‘half’ 
 [fØ35] ‘deny’ [zÅN31] ‘taste’ 
 [Na13] ‘we/us’ [iẼ22] ‘check’ 
 
The data in (44) show that simple vowels are all [+tense] vowels when 
they make up the whole syllable final. When a [-tense] vowel is in the 
rhyme, it is never alone, but either it is followed by a coda consonant, or 
it is nasalized (recall that nasalized vowels are phonetically longer than 
their oral counterparts (Rosner 1994)); phonologically, nasalized vowels 
are underlying vowel + nasal sequences in SX, as was discussed in 
chapter 2 and previously in this chapter. The data in (44) strongly suggest 
that a simple [-tense] vowel cannot be the final of a syllable. Thus, I 
assume that there is a segment filter in SX syllable structure to make sure 
every syllable is properly structured in terms of segments, as shown in 
(45): 
 
(45) 
 

 
C 

*      V    
 -tense  

 
$ 

   
The segment filter in (45) stipulates that a simple [-tense] vowel is not 
acceptable in an open syllable in SX. This segment filter will naturally 
filter out [Å] as the whole syllable final, so that the syllables in (43a, b, c) 
are ill-formed. Only syllables like (43d), (43e) and (43f) are acceptable, 
as was also presented in the Final inventory of Chao’s ((38), ch.2) and 
Campbell’s ((39), ch.2). The phonetic and phonological motivation why 
[Å] never occurs alone but in combinations of [AÅ] or [ÅN] in the SX 
surface representation is to satisfy the segment filter so as to be heavy 
enough for bimoraic status. Acoustically, the rhymes of the syllables in 
(43d, e, f) are factually as long as [AÅ], not as short as [Å]. However, both 
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[A] and [Å] are allophonic vowels in surface representation. The 
underlying phonemes of these two allophonic vowels can also be worked 
out through an OT analysis, with the same constraint ranking as shown in 
(46): 
 
(46) Input   [A] IDENT-HIGH IDENT-BACK IDENT-ROUND 
 a.        /i/ *!* *  
 b.       /u/ *!*  * 
 c.       /e/ *! *  
 d.       /Ø/ *!   
 e.       /o/ *!  * 
 f.    /a/    
 
The tableau in (46) shows that candidates (a), (b), (c), (d) and (e) all 
violate IDENT-HIGH once or twice 14  and are ruled out together while 
candidate (f) does not violate any of the three constraints and is surely the 
winner. Thus /a/ is the optimal underlying phoneme for the allophonic 
vowel [A], which is also phonetically satisfying because of the articulatory 
similarities between [a] and [A]. Then we come to the analysis of [Å] in 
the same approach. But since [Å] only occurs in the combination [AÅ], we 
should also apply the OCP to the analysis to eliminate any possible 
sequence of the two exact same segments. This is not acceptable 
underlyingly in SX phonology. The OCP is inviolable in SX, so that it 
dominates the other faithfulness constraints. In the following analysis I 
propose [AÅ] as the input and /a/ as the first V of the combination for the 
output because /a/ is already decided as an underlying vowel for the 
allophonic [A] through the analysis in (46). The violation of the output 
candidates only refers to those by the second V of the combination, as 
shown in (47): 
 

                                                 
14 As is shown in (23), [A] is specifies as [-high, +low] and [i] and [u] are specified as 
[+high, -low], so that candidates (a) and (b) violate IDENT-HIGH twice for the 
specifications of [high] and [low]. 
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(47) Input 
         [AÅ] 

 
OCP IDENT-

HIGH 
IDENT-
BACK 

IDENT-
ROUND 

 a.       /ai/  **! * * 
 b.      /au/  **!   
 c.      /ae/  * *! * 
 d.      /aØ/  *  *! 
 e.   /ao/  *   
 f.       /aa/ *!  * * 
 
The tableau in (47) shows that candidate (f) violates the OCP and is the 
worst candidate, so it is ruled out; candidates (a) and (b) violate IDENT-
HIGH one once more than (c), (d) and (e) so that they are also ruled out; 
candidate (c) is also ruled out by violating IDENT-BACK; candidate (d) 
finally is ruled out because it violates IDENT-ROUND; candidate (e) is the 
winner. Thus, /ao/ is the optimal underlying form of the surface 
combination [AÅ]. This result is also satisfying for the acoustic similarity 
between the input and output. However, according to my analysis in 
chapter 2, /ao/ is the only diphthong in SX underlyingly, which is not 
acceptable in surface representation because of the surface constraint 
*DIPH,15 having the surface form [AÅ] consequently. The reason why 
there is no diphthong in the SX surface representation is not clear so far. 
However, it was widely accepted that diachronically the nucleus of the 
SX syllables have become shorter than that in Middle Chinese times, 
having lost the Middle Chinese diphthongs such as [´u], [ou], [ai] and 
[au], some of which are still retained in some other Wu dialects (Chao 
1928; Cao 2002). One hypothesis would be that during the shortening of 
the nucleus, all diphthongs were missing and became monophthongs, but 
[Å] was ruled out by the segment filter in (45). Thus, SX has [AÅ] not only 
to satisfy the segment filter but also follow the tendency of losing 
diphthongs. The change from /ao/ into [AÅ] can be formalized as follows: 
                                 
(48) 
 

 
/ao/ 

 
→ +back 

+low 
  

[+low] [+back] 

 
The rule in (48) shows that when VV is a [+low]+[+back] combination, 
both VV will become [+low, +back] in surface representation. As 

                                                 
15 I claim that there is no diphthong  (*DIPH) in the SX surface representation and that 
[AÅ] is not a diphthong, as was discussed in chapter 2. 
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presented in (23), both [A] and [Å] are specified as [+low] and [+back]. It 
is an interesting linguistic phenomenon in SX that in GV there is 
constraint OCP(H) (*[+high][+high]) so that /ju/ merges into [y] while in 
VV [+low][+low] is preferred so that /ao/ changes into [AÅ], which 
suggests that *DIPH dominates OCP(H) in SX. In fact, the two 
phonological changes both involve merger. In /ju/, the two segments 
merge into a [-back, +round] segment [y] and in /ao/ the two segments 
merge into a [+low, +back] combination rather than a single segment 
because the feature [+round] does not merge. Otherwise, the merged 
segment would be [Å] which is ruled out by the segment filter in (45). The 
only difference is that the high vowels merge into a front vowel and low 
vowels merge into (a) back vowel(s), which just fits in with the general 
vowel inventory that high vowels are more likely to be in front and low 
vowels are more likely to be in back (Maddieson 1984a).  

In the data of SX, there are also such syllables as [zÅN31] ‘taste’ and 
[fÅN52] ‘square’, in which [Å] does not occur as a combination of [AÅ]. 
This phenomenon gives rise to the question if the underlying form of [ÅN] 
is /oN/. The problem is that in fact there are well-formed syllables such as 
[kÅN52] ‘steel’ and [koN52] ‘male’ in the SX surface representation. The 
reason that [Å] only occurs in combinations of [AÅ] and [ÅN] is that both 
[AÅ] and [ÅN] satisfy the segment filter in (45). If /oN/ is also the 
underlying form of [ÅN], how we could have both [ÅN] and [oN] as surface 
representation for the same underlying /oN/? I assume that [ÅN] is a 
derived form from [AÅN] so that the underlying form of [ÅN] is /aoN/, 
rather than /oN/, since /joN/, /woN/, /waN/, and /jaN/ are all well-formed 
underlyingly in SX. As was discussed above, [Å] cannot occur alone as 
the syllable final for its [-tense] or phonetically short duration. A [AÅ] 
combination is just like a long vowel in terms of time duration, so that 
[AÅ] is long enough to satisfy the segment filter but too long to be 
followed by the final nasal [N]. As a result, [A] is dropped when the 
syllable ends in [N] in surface representation because the syllable-final 
nasal is also moraic, while such syllables as [dÛjoN31] ‘poor’ and [HwoN31] 
‘red’ are also well-formed because the prenuclear glides are weightless. 
Accordingly, the underlying form of [ÅN] is /aoN/, not /oN/. In short, 
among the three low vowels, only /a/ is a phonemic vowel; [A] and [Å] are 
allophonic vowels of /a/ and /o/, respectively. 
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3.3.5 The distribution of glides 

3.3.5.1 What is a glide? 
Perhaps the most problematic segment type for all theories of phonology 
is the class of glides (Hyman 2003:77). There have been controversial 
definitions of what a glide is. According to Trask (1996), a glide is a very 
brief phonetic vowel which functions in some languages as a 
phonological consonant; the English glides /j/ and /w/ (as in yes and win) 
are brief versions of [i] and [u]. Conventionally, glides are also known as 
semivowels. Jakobson, Fant and Halle (1963) think that there is only an 
allophonic difference between semivowels and vowels, which, however, 
has been challenged in later studies (Rosenthall 1997). Ladefoged and 
Maddieson (1996) call glides vowel-like consonants. Phonetically 
speaking, glides are sounds produced with a relatively unimpeded flow of 
air through the mouth. The constriction is not narrow enough to produce 
local turbulence, though cavity friction may be heard (Maddieson 1984a). 
In the SPE feature system, glides are [-cons, -voc] segments, which is not 
really insightful in that in some languages [-cons, -voc] segments also 
include [r], [h], [/], etc. (Trask 1996). There are two kinds of glides, on-
glides and off-glides. The former is a glide occurring at the beginning of a 
diphthong, such as [j] in [ja] and the latter is one occurring at the end of a 
diphthong such as [j] in [aj]. In Mandarin, all on-glides are [-voc] but off-
glides can be [+voc] like [i] in [xwai35] ‘chest’ and [u] in [thjau55] 
‘choose’, in which [ai] and [au] are treated as falling diphthongs. I would 
say, a glide is [-cons] and [-peak] in a syllabic aspect. However, a real 
glide should be both phonetically and phonologically a glide. In a CV 
approach, a glide is a C-dominated V, different from the corresponding 
high vowels which are V-dominated V. In van de Weijer’s (1994, 1996) 
element-based segmental structure, the three glides [j], [w] and [Á] can be 
formalized as in (49): 
 
(49)  a.            C                   b.       C                 c.       C 
 
                        V                             V                          V 
 
                         I                             U                            I     U 
                       [j]                           [w]                         [Á] 
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The segmental structures in (49) capture what a glide is by nature, free of 
ambiguity whether they are [+voc] or [-voc], or whether they should be 
symbolized as [i] or [j], [u] or [w] and [y] or [Á]. 

3.3.5.2 Glides in Shaoxing 
The majority of the world’s languages (65.2%, Maddieson 1984a) have 
both /j/ and /w/ as glides, which are closely related to the high vowels /i/ 
and /u/, respectively, or in complementary distribution with /i/ and /u/, 
respectively, in many languages (Casali 1996). In SX, there are three 
glides in surface representation, viz. [j], [w] and [Á], which are all on-
glides. SX has no off-glide: VG structure is not acceptable in SX. Thus 
glides in SX are all [-voc]. The three glides can be specified with the 
following features and thus be distinguished from the identical vowels as 
in (50): 
 
(50) The glide feature specification16: 
  Glides Vowels 
  j w Á i u y 
 [voc] - - - + + + 
 [back] - + - - + - 
 [round] - + + - + + 
 
The feature specifications in (50) show that the only difference between 
glides and vowels in SX is [±voc], which is also true with the on-glides 
in other Chinese dialects. The syllable structure in SX will be discussed in 
detail in the next chapter. In this subsection I will present my analysis of 
the distribution of the three glides in SX. Glides in SX occur in two 
structures, GV and GVC.17 Consider the following examples: 
 

                                                 
16 For convenience, the glides are specified here with the features according to SPE 
(Chomsky & Halle 1968). However, I don’t mean that all [-cons] and [-voc] segments 
are glides, which is of course not true. To distinguish between off-glides and their 
identical vowels, I would propose the feature [±peak].  
17 Either GV or GVC, excluding the onset C, is a sub-syllabic constituent in SX, which 
will be discussed in chapter 4. 
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(51) GV 
 [Çja35] ‘write’ [kwa35] ‘strange’ 
 [jE31] ‘inspect’ [kwE52] ‘close’ 
 [Hje13] ‘too’18 [kwe33] ‘piece’ 
 [/jo35] ‘graceful’19 [hwo52] ‘flower’ 
 [tÇÁ∏ 33] ‘donate’ [hw∏52] ‘happy’ 
 GVC    
 [dÛhjoN31] ‘poor’ [HwoN31] ‘red’ 
 [ÇjaN35] ‘think’ [HwaN31] ‘horizontal’
 [tÇhjo/5] ‘lack’ [khwo/5] ‘wide’ 
 [tÇja/5] ‘foot’ [kwE/5] ‘scratch’ 
 
The examples in (51) show that the glides [j] and [w] in SX seem to be in 
contrastive distribution with each other in both GV and GVC structures 
(in spite of the fact that the preceding consonants are in complementary 
distribution when preceding [j] and [w]. This will be discussed in chapter 
4). However, there is one case in which [j] and [w] contrast with each 
other after the same onset consonants, which involve only alveolar stops 
and the lateral [l]. For example: 
 
(52) [ljØ31] ‘flow’ [lw∏̃22] ‘mess up’ 
 [tja52] ‘dad’ [tw∏̃33] ‘stew’ 
 [thjẽ52] ‘sky’ [thw∏̃33] ‘swallow’ 
 [djAÅ22] ‘exchange’ [dw∏̃31] ‘unite’ 
 
The examples in (52) show that [j] and [w] do contrast after the same 
consonants, though in most cases the onset consonants are in 
complementary distribution with others when preceding [j] and [w] (see 
the details of the distribution of consonants and vowels in §4.6.2, ch.4). 
However, it is true that there are no exact minimal pairs of [j] and [w], 
differing in either the preceding onset consonant or the following nucleus 
vowel, as shown in (52). I assume that the different distribution of [j] and 
[w] is decided by the phonotactics by their different phonological proper-
ties, e.g. [±back] and [±round]. Both [j] and [w] are phonologically 
different glides. The segment [Á] is an allophonic glide of [j] when 

                                                 
18 [je] only occurs in literary style for some syllables borrowed from Mandarin, so it is 
not the real native SX pronunciation.  
19 [jo] also mostly occurs in literary style for some syllables borrowed from Mandarin.  
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followed by a [-back] rounded vowel, which can be formalized in a rule 
as follows: 
           
(53)  

/j/ 
 
→ 

 
[Á] 

 
/ 

 
__ -back 

+round
 

 
The rule in (53) says /j/ becomes rounded when followed by a [-back] 
rounded segment, which actually involves labial assimilation triggered by 
the spreading of the [+round] feature of a [-back] vowel, rendering [jo] 
acceptable because [o] is [+back]. This phenomenon gives rise to the 
question why a [+back] vowel does not trigger labial assimilation in this 
case. As was discussed in chapter 2, [–back] roundedness is marked and 
[+back] roundedness is unmarked. Cross-linguistic evidence shows that 
marked features can trigger assimilation more strongly than unmarked 
ones. Underlyingly, there are only two glides in SX, viz [j] and [w]. 

Glides in SX have very remarkable characteristics in terms of syllabic 
position and phonological behaviour. Generally speaking, if there is a 
sequence CGV20 in a language, usually G is either in the Nucleus so that 
GV is a diphthong, like [ja] in [ljato] ‘boat’ in Luganda (Clements 1986), 
or G is in the Onset so that CG is an onset cluster like [tj] in [etjo] ‘to 
pull’ in Okpe21 which has no diphthong (Casali 1996). However, as was 
discussed previously, we agree that there is no diphthong or onset cluster 
in SX. Thus, G in CGV sequence is neither in the Nucleus nor the Onset. 
This topic will be discussed in detail in chapter 4. 

Within one syllable, most VV-like sequences are diphthongs, either 
rising or falling. But some languages have no diphthongs, like SX and 
Okpe (Casali 1996), in which V1 in V1V2 sequences is always a glide. 
Casali (1996: 18, 46) proposes a constraint GLIDEHOOD, saying (i) a glide 
must be [+high]; (ii) a glide must be [+front] or [+round]. Accordingly, in 
any VV-like sequences in SX, the first V-like segment must be a glide if 
it satisfies GLIDEHOOD because there is no diphthong in SX, so there is no 
VG sequence. The fact that V1 in V1V2 sequences becomes a glide is a 
cross-linguistic commonality.  

What is different between CGV in SX and CGV in many other 
world’s languages is that in other languages when V1 becomes G it is 
either in CG sequences as an onset cluster, like in Okpe, or in a GV 

                                                 
20 C refers consonant; G refers to glide; V refers to vowel. 
21 Okpe is a Benue-Congo language spoken in Nigeria, which is discussed in Hoffman 
(1973), Pulleyblank (1986), and Omamor (1988) (see Casali 1996). 
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sequence as a diphthong as in Luganda, while in SX when V1 becomes G 
it is neither an onset cluster nor a diphthong, because of the *COMPLEX-
ONSET and *DIPH constraints in SX, which brings up a controversial issue 
of the syllable structure not only in SX but also in all other Chinese 
languages. The syllabic status of the prenuclear glides is a highly 
remarkable characteristic in SX. However, glides in SX are predictable 
because V1 in V1V2 sequences is unexceptionally a glide if V1 is [+high]. 
Glides are position-sensitive in SX. There is also cross-linguistic evidence 
that an underlying distinction between glides and high vowels is not based 
on a difference in feature content. Rather, it is shown that the difference is 
structural (Levin 1985). 

3.4 The Six-vowel System 
 
From the analyses I have presented in the previous sections, it clearly 
emerges that the underlying vowel inventory of SX consists of six 
phonemic vowels, which can be displayed as in (54): 
 
(54)     i               u 
           e      Ø      o 
                   a 
 
The underlying vowel inventory of SX in (54) shows that SX has a 
symmetrical six-vowel system with two high vowels, three mid vowels 
and one low vowel. This symmetrical six-vowel system fits in with the 
general pattern of vowel systems of the world’s languages. Vowels in the 
mid range are a little more common than high vowels and low vowels are 
substantially less common (Maddieson 1984a), while the number of 
height distinctions in a system is typically equal to or greater than the 
number of backness distinctions (Crothers 1978). Among the six 
phonemic vowels, five are the most preferred vowels in the world’s vowel 
system, with /Ø/ as a remarkable extra phonemic vowel in SX. 

Crothers (1978) proposes that 55% of the languages with six-vowel 
system have /i u e ´ o a/. This vowel inventory has only one vowel /´/, 
which is different from that of SX. It is true that /´/ is much more 
common than /Ø/ in the world’s languages (Maddieson 1984a). However, 
there is a strong phonological motivation to assume that SX has /Ø/ 
instead of /´/ as one of the six phonemic vowels. In this section I will 
briefly analyze the phonetic and phonological similarities and differences 
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between /Ø/ and /´/ and discuss the phonological mechanism of SX which 
supports the six-vowel system, as I have presented above. I assume that 
the present six-vowel system has close relations with the syllable 
structure of SX, which bears on two main issues: stress and tenseness. 
These two issues give the answer to why schwa /´/ is not in the six-vowel 
system of SX. 

3.4.1 Stress 
According to Maddieson’s (1984a) UPSID analysis, about 21.1% of the 
languages have schwa /´/. Phonologically speaking, the schwa is the 
vowel sound in many unaccented syllables in words of more than one 
syllable in many languages. It is almost always unstressed. For example, 
in English this vowel is related to rhythmic factors, which makes a 
contrast between stressed syllables and unstressed syllables. However, as 
was discussed in chapter 2, almost every syllable is a lexical word in SX 
and every syllable can be stressed so as to realize the full tone(s) of the 
syllable, except when a grammatical particle or an affix is involved. Thus, 
stress in SX is a realization of full tones which have to be carried by two 
moras of the rhyme (weight unit) so that the nuclear vowel (if it is all that 
the rhyme has) in the syllable of SX should be phonetically and 
phonologically bimoraic (the tonal structure in SX will be discussed in 
detail in chapter 5). Schwa /´/ is too lightly pronounced to play such a 
phonological role in a syllable of SX. Phonetically speaking, /Ø/ is the 
most similar to /´/, which is strongly supported by some SX loanwords as 
shown in (55): 
 
(55) English SX  
 ["maikr´foun] [ma/22kØ33fuN52] ‘microphone’ 
 ["tSOk´lIt] [tÇhjAÅ35kØ33lI/31] ‘chocolate’ 
 
The examples in (55) show that the schwa /´/ in unstressed syllables in 
English becomes /Ø/ in SX loanwords because every syllable in 
[ma/22kØ33fuN52] and [tÇhjAÅ35kØ33lI/31] has to be stressed to realize full 
tones and [´] and [Ø] share many phonetic and phonological similarities, 
as was shown in the OT tableau in (34) and in the examples in (37). 
However, [´] only occurs in CV combinations when [Ø] can occur in an 
open syllable (or syllable final) in SX. As a result, /Ø/ is assumed instead 
of /´/ in the phonemic vowel system of SX to have phonetic and 
phonological reality of being stressed in an open syllable. 
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3.4.2 Tenseness 
Specification of [tense] also plays an important role in the six-vowel 
system of SX and its syllable structure. As was discussed previously, 
there is a segment filter (45) in the SX syllable structure, which eliminates 
a [-tense] vowel alone as the syllable final of SX. Schwa [´] is a [-tense] 
short vowel so that it is not accepted as a final phonemic vowel in SX 
because the segment filter requires that all phonemic vowels in open 
syllables must be [+tense] for the sake of weight. De Boer (2001) 
proposes that [± tense] is not a phonemic feature but an allophonic 
feature. This is also true for SX because all [-tense] vowels in SX are in 
fact allophones of phonemic vowels, and [±tense] is a redundant feature 
among the phonemic vowels in SX. However, not all languages divide the 
set of vowels into a tense and a lax subset. Many have two subsets 
according to tongue-root position, i.e. one [+ATR] set and one [-ATR] 
set, e.g. /i u e o ´/ are grouped for [+ATR] and /I U E O A/ are grouped for 
[-ATR]. [ATR] plays an important role in some phonological systems, 
e.g. vowel harmony in Akan (see Ewen & van der Hulst 2001). Usually, 
[+ATR] vowels are tensed vowels, so that [ATR] also plays a role in 
deriving some surface representations from abstract underlying 
representations, as analysed above. However, in SX, of the 14 surface 
vowels, only /i u e Ø o a/ constitute its underlying vowel system because 
these vowels are in natural class with specification of [tense].  

In short, both for the segment filter of the syllable structure and the 
weight of syllables, specification of [tense] is one of the most important 
phonetic and phonological factors which make /i u e Ø o a/ the underlying 
vowel system of SX. This not only satisfies the tendency of vowel 
systems of the world’s languages to be symmetrical, but also satisfies the 
phonological demands of SX. 

3.5  Summary 
 
In this chapter I have attempted four things. First, I have worked out the 
constraint ranking for the analysis of the relations between the underlying 
phonemes and the surface vowels, proposing some constraints and rules 
which express certain phonological principle in general. Second, I have 
proposed a segment filter on SX syllable structure, which explains the 
phonological motivation for the alternation of some underlying phonemes 
into different variants in surface representation. I claim that a phonemic 
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vowel in SX must be [+tense] to occur in open syllables. Third, I have 
presented a clear picture of the distribution of all the 14 surface vowels 
and three surface medial glides of SX, proposing some constraints and 
rules for either complementary or contrastive distribution. Last but not 
least, I have worked out an underlying vowel inventory of SX, a 
symmetrical six-vowel system, including /i u e Ø o a/, which fits in the 
general pattern of vowel systems of the world’s languages. 

 



4       The Syllable Structure of Shaoxing 
 

4.1 Introduction 
 
The status of the syllable as a linguistic unit, although not uncontrover-
sial, is widely accepted in present-day phonology and phonetics. Syllables 
may consist of a vowel or diphthong, with onsets and codas of one or 
more consonants. Syllables may also contain syllabic consonants. Human 
listeners seem to need syllables as a way of segmenting the speech 
stream, while speakers use syllables to impose a rhythm of strong and 
weak beats to language, just like in music. All languages are assumed to 
have syllables, although the syllable status is sometimes questioned by 
researchers working on languages with extreme collocations of conso-
nants or vowels, such as Bella Coola (Bagemihl 1991) and Gokana 
(Hyman 1990, 2003).1 Levin (1985) claims that phonetic utterances in all 
natural human languages are made up of syllables. However, the primary 
evidence for the syllable seems rather phonological than phonetic, in that  
“the syllable is the phonological unit which organizes segmental melodies 
in terms of sonority; syllabic segments are equivalent to sonority peaks 
within these organizational units” (Blevins 1995: 207). The syllable al-
lows the formulation of generalizations both at the segmental level and at 
higher prosodic levels, which are awkward to express without referring to 
this constituent. For example, the recurrence of the context {C, #}2 in 
phonological rules (Roca 1994) indicates that generalizations are difficult 
to express without reference to the higher prosodic unit of the syllable. 
Some examples of evidence for the syllable boundary are given in (1): 
 
(1)   Evidence for syllable boundary: 

(a) In German, Dutch, Russian and Turkish (Clements and Keyser 
1983: 59; Trommelen 1984; Itô & Mester 2003), obstruents are de-

                                                 
1 Hyman (1983, 1990, 2003) argues that the syllable is not universal, based on examples 
of extreme vowel collocation in Gokana, e.g. [mE!E! E~ kOmm~ kẼẼẼẼẼẼ] ‘who said I woke 
him up?’. Even so, this does not necessarily mean that there is no evidence for the syl-
lable in Gokana.    
2 The context {C, #} means that some phonological rules take effect only when the rele-
vant segment occurs before a consonant or at the end of the word. In both cases the tar-
get occurs at the end of the syllable. In SX, a monosyllabic language, every word 
orthographically presented in a Chinese character is a syllable. 
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voiced when in the final position of the syllable or followed by a 
syllable-final consonant: 

 
C  

[-son]   →   [-voice]  /
 
__ # 

    
 
(b) In English (Roca 1994: 134), laterals are velarized  (i.e. [+high, 

+back]) when in the final position of the syllable or followed by a 
syllable-final consonant:3 
                                             
 
[+lateral] 

 
→ 

+high 
+back 

 
/

 
__

C 
# 

 
(c) In English (Ewen & van der Hulst 2001: 18), non-tense vowels 

cannot occur in final position in a stressed syllable: 
*       V 
     +stress    #      
     -tense 
 

(d) In Turkish (Clements and Keyser 1983: 59), vowels are inserted 
between the consonants which have different Place features when 
the cluster is in syllable final position: 

     
 
P 

 
→ 

 
V 

 
/ C 

αPlace 
 C 

βPlace 
 
#

  
 If the two consonants share the same Place features, the second 
consonant is deleted when in syllable final position: 
     

C 
αFeature 

 
→ 

 
P 

  
/  C 

βFeature 
    
 

 
# 

                                             
(e) In Shaoxing (discussed in chapter 3), non-tense vowels do not oc-

cur at the end of syllable: 
 C *      V     
         -tense   # 

                                                 
3 The lateral [l] in English is [-high, -back] elsewhere according to SPE (Chomsky & 
Halle 1968: 176–177). 
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 The examples in (1) show all these phonological changes in differ-
ent languages refer to the syllable domain; the simple formulation is made 
by referring to the syllable domain. 
 There are more examples of the context {C, #} in rules in many 
other languages. The examples in (1) will suffice to show that the recur-
rence of these environments in what otherwise appear to be unrelated phe-
nomena cannot merely be attributed to chance. The syllable has played a 
key role in generative phonology since SPE (see for further discussion 
Cho & King (2003), among others). The syllable is a significant unit in 
determining how lower-level segmental units are grouped into constitu-
ents. 
 The syllable of every language has a hierarchical structure (Selkirk 
1982; Zhang 2000) which may differ from language to language. Al-
though the Sonority Sequencing Principle (SSP) is a universal principle 
(Hooper 1976; Kiparsky 1979; Selkirk 1984; Harris 1994; among others), 
(apparent) surface violations against the SSP occur in some languages, 
such as Georgian (Butskhrikidze 2002), Polish (Rowicka 1999) and Bella 
Coola (Bagemihl 1991; Cho & King 2003). The Chinese languages, 
which are usually monosyllabic languages, have a simpler syllable struc-
ture in terms of segment sequences than Indo-European languages. How-
ever, aspects of the internal constituent syllable structure of Chinese have 
been problematic for a long time; for instance, with respect to the status 
of the on-glide. There are a number of different hypotheses with respect 
to the prenuclear glide: (i) that it is the second member of an onset cluster 
(Yin 1989; Bao 1990; among others); (ii) that it forms a secondary 
articulation on the initial consonant (Duanmu 1999, 2000a; Wang 1999); 
(iii) that it is part of the rhyme constituent (Wang & Chang 2001; among 
others); (iv) that it is head of yet another constituent, the Final4, but falls 
outside of the rhyme (Cheng 1966; Lin 1989, 1990). In this chapter I will 
discuss previous studies on the internal syllable structure of Chinese, 
focusing on the status of pre-nuclear glides. My own analysis of the 
prenuclear glide in SX will also be offered in this chapter (section 4.3.6), 
and will also be used to cast some light on the syllable structure of 
Mandarin. 

                                                 
4 Throughout this chapter, ‘Final’ (beginning with a capital ‘F’) refers to all that is left 
after the initial consonant in the syllable, i.e. to the syllabic constituent recognized in 
traditional Chinese phonology.  
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4.2 The Syllable Types of Shaoxing 
 
The most basic syllable (or ‘core’ syllable) is one that consists of a single 
consonant followed by a single vowel (McCarthy & Prince 1986; Roca 
1994; among many others), i.e. CV. Languages whose syllable inventory 
is limited to CV are reportedly Senufo5 (Clements & Keyser 1983: 29) 
and Hua6 (Blevins 1995: 217). More commonly, however, more syllable 
types exist in a language, either because the language allows more than 
one consonant either before or after the vowel, or because it permits on-
setless syllables (i.e. without the initial C), or both. Thus, most of the 
world’s languages also have syllables of the type V, CVC, VC as well as 
CV. As Clements and Keyser (1983) point out, these augmentations 
implicitly contain the prediction that the presence of the more complex 
types in any one language implies the presence of their simpler counter-
parts. For example, if a language has the VC type, it is most likely also to 
have CV, V and CVC types. 
 As was discussed in previous chapters, the maximal syllable type of 
SX is CGVX (X can be C or V in SX), which implies that SX also has the 
CV, CVC and CGV syllable types, as shown in (2): 
 
(2) CV [Çi33] ‘opera’ 
 CVC [ÇIN52] ‘new’ 
 CGV [Çja35] ‘write’ 
 CGVC [ÇjaN35] ‘think’ 
 CGVV [ÇjAÅ35] ‘small’ 
 
The formalization of syllable types in (2) shows the five possible syllable 
types with an onset C, though there are some constraints on the sequences 
between C and V or C and G. The details of all the possible combinations 
will be provided in the tables in (54), (64), (70) and (73) in the last section 
of this chapter. 
 There have been a number of approaches to the syllable initial of 
Chinese (including SX): they question whether a syllable can begin with a 
vowel or a glide, or if it has to begin with a zero initial when there is no 
other consonant in the syllable initial (Chao 1928; Wang 1985; Duanmu 
1999, 2000a). 

                                                 
5 Spoken in Northern Co$te d"Ivoire and Mali. 
6 A Khoisan language of Botswana that is most closely related to !Xo⁄o in Africa.  
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 Many authors (e.g. Chao 1968; Wang 1985; Duanmu 1999, 2000a) 
assume that Chinese (including all dialects) has an obligatory zero initial 
in the onset when there is no other initial consonant. On this assumption, 
there is no V or VC syllable type in Chinese. This assumption is mainly 
based on the fact that there is no liaison between a syllable ending in a 
consonant and a syllable beginning with a vowel. For example, 
[mjan35au214] (in Mandarin) ‘wadded jacket’ cannot be pronounced as 
*[mjan35nau214] (the question of germination will be discussed later in this 
subsection) because, they claim that there is a zero initial in front of the 
vowel, which blocks liaison (Chao 1968; Duanmu 1999). It is true that 
liaison does not occur in such cases. I claim that there is a phonetic onset 
[/] in SX. In fact there are two phonetic onset consonants: [/] and [H], 
standing for the two glottis features [+stiff] and [+slack], respectively, 
which are required by the consonant-tone correlation, as was mentioned 
in chapter 2 and will be discussed in detail in chapter 5. It is well docu-
mented that voiceless ([+stiff]) initial obstruents induce high tones and 
voiced ([+slack]) initial obstruents induce low tones cross-linguistically. 
In SX, when the syllable has no other phonological onset consonant, it 
has the voiceless glottal stop [/] for high-register syllables and the voiced 
glottal fricative [H] for low-register syllables. In broad transcription, the 
initial glottal stop [/] does not appear in SX because it is not a phonologi-
cal onset (Wang,7 personal communication 2004) while the initial glottal 
fricative [H] is never missing because, I assume, first, [H] is also a 
phonological onset, contrastive with [h]; secondly, [H] is acoustically ro-
bust in articulation even as a phonetic onset.  However, liaison does not 
occur between two full-tone syllables in SX even when the second sylla-
ble has no phonological onset consonant, e.g. [ts´N52a/5] ‘steam (a) duck’, 
which can never be pronounced as *[ts´N52Na/5]. Chinese is a monosyl-
labic language in which every syllable is a lexical unit, and the alignment 
between phonological units and morphological units is never violated. In 
both SX and Mandarin such liaison can never occur; otherwise the lexical 
meaning of the compound or phrase would be totally changed. Consider 
the following examples:  
 

                                                 
7 I am grateful to Prof. Wang, Futang, an expert in dialectology in Beijing University, 
China, for his suggestion. 
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(3) SX                            
a. [¸jaN33(/)o35] ‘like mute’ 
b. [¸jaN33 # No13] ‘like me’ 
c. [¸ja33 # No13] ‘thank me’ 
                
     Mandarin  
d. [tjan # an # m´N] ‘Heaven Peace Gate’ 
e. [tjan # nan # m´N] ‘Heaven South Gate’ 

 
The examples in (3) show that the syllable boundary (which is also a 
word boundary) plays an important semantic role and any liaison between 
syllables will cause semantic changes. This phenomenon is stipulated by a 
universal alignment constraint, after McCarthy & Prince (1993), as stated 
in (4): 
 
(4) ALIGN-L 

The left edge of a lexical unit coincides with the left edge of a full-
tone syllable (“no word-initial onset insertion”). 

 
ALIGN-L in (4) stipulates that no onset consonant can be inserted before an 
underlying vowel-initial syllable which is a lexical unit and has a full tone. 
Thus, liaison does not occur between two full-tone syllables. This holds 
for SX as well as Mandarin. But liaison does occur between a syllable 
ending in a consonant and a syllable beginning with a vowel when the 
second syllable is toneless. However, ALIGN-L does not take effect on a 
toneless syllable. Thus, when the vowel-initial syllable has no tone, a 
phonetic onset is not necessary, which causes liaison to occur. For exam-
ple: 
  
(5) [tshoN52a] → [tshoN52Na] ‘dash ahead’ 
 [≠IN31a] → [≠IN31Na] ‘(how many) people!’  
 
The examples in SX in (5) both form a disyllabic unit, in which the sec-
ond (toneless) syllable does not have real lexical meaning and only serves 
to emphasize the action expressed by the first syllable. Thus, the toneless 
vowel-initial syllable does not require a phonetic onset for the consonant-
tone correlation, allowing liaison to take place. Yip (1980: 191) refers to 
such cases of liaison as ‘resyllabification’ and argues that resyllabification 
takes place when the first syllable ends in a consonant whilst the second 
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starts in a vowel. She cites an example in Mandarin from Chao (1968: 
803), which demonstrates the absence of a phonetic onset of toneless 
syllables of the prosodic word in the same way, as shown in (6): 
 
(6) [r´n35a] → [r´n35(n)a] ‘What a man!’ 
 [njaN35a] → [njaN35(N)a]8 ‘Mum!’ 
 
 Liaison takes place as a result of nasal gemination in the examples in 
(5) and (6) because the second syllables of each item in (5) and (6) do not 
have tones as lexically meaningless syllables so that ALIGN-L does not 
take effect in this case. Such a toneless syllable is akin to a clitic (see also 
§2.3.2, ch.2).  
 In an autosegmental view, when liaison occurs, the final consonant 
of the preceding syllable becomes the onset of the following syllable, as 
in French, e.g. nap + lite → na.plite ‘tablecloth’. In SX and Mandarin, a 
stressed syllable must be bimoraic, and the coda consonant is moraic and 
a TBU, as in (5) and (6), so that when liaison occurs, the final consonant 
of the preceding syllable geminates and becomes the coda of the first 
syllable as well as the onset of the second syllable. Therefore, the weight 
of the syllable is also correlated with the lexical boundary between the 
syllables: An unstressed syllable in SX cannot be a full-tone TBU. Thus, 
such a syllable is an onsetless syllable phonologically and phonetically, 
surviving ALIGN-L. As a result, liaison in the examples in (5) and (6) oc-
curs. There is no comparable account on the assumption that vowel-initial 
words obligatorily have a zero initial, because this would be a general 
constraint on SX (or Mandarin) words, and no distinction between full-
tone (lexically meaningful) and toneless (lexically meaningless) words 
would be expected. Thus, ALIGN-L in (4) can also be understood as a con-
straint against liaison across lexical boundary between two full-tone sylla-
bles in SX and Mandarin, as shown in (3a) and (3d). 
 The possible occurrence of liaison supports the idea that there are 
vowel-initial or glide-initial syllables in SX as well as Mandarin underly-
ingly. Thus, besides toneless syllables which have no onset, there are also 
phonologically V (or single syllabic C), GV, VC and GVC/GVV syllable 
types with full tones, as shown in (7): 
 

                                                 
8 In Mandarin, the alveolar nasal does not become palatalized when followed by [i] or 
[j]. 



120 SYLLABLE STRUCTURE 

 

(7) a. C /N31/ ‘fish’  
 b. V /a35/ ‘short’ 
 c. GV /jØ52/ ‘low (voice)’  
 d. VC /I/5/ ‘one’  
 e. GVC /jaN52/ ‘seedling’  
 f. GVV /jAÅ33/ ‘want’ 
 
 However, a (large) minority of speakers use a glottal stop for all 
words with a zero initial (Chao 1968). The syllables in (7b-f) are also 
phonetically transcribed as [/a35], [/jØ52], [/I/5], [/jaN52], and [/jAÅ33], 
respectively, following the glottal stop insertion (GSI) rule in (9) in chap-
ter 2. The initial glottal stop [/] in this case is phonetically present, but 
does not have a phonological position in the underlying syllable structure, 
since it is fully predictable. This was also discussed in chapter 2. In sum-
mary, there are altogether 11 syllable types in the syllable inventory of 
SX, as shown in (2) and (7). 

4.3 The Internal Syllable Structure 
 
While all Chinese languages and dialects have different inventories and 
arrangements of phonological units, these languages nevertheless show a 
remarkable similarity with respect to syllable organization. SX, as one of 
the Chinese dialects, has much in common in its internal syllable structure 
with other Chinese dialects. It was claimed in traditional Chinese phonol-
ogy that all Chinese dialects have a syllable structure maximally consist-
ing of an Initial and a Final with a prenuclear glide, a nucleus vowel, a 
final which can be an off-glide or a consonant, and a tone (Chao 1968; 
Wang 1985; Norman 1988; among others), as shown in (8) with the 
example of [kuÅN52] ‘light’ in SX: 
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(8)              σ9 
         I                 F         T 
                  
                  G       N      C/G 
 
         k        u       Å         N52 
 
 However, as was mentioned in section 1 of this chapter, there has 
been some controversy with respect to the status of the prenuclear glide 
since the establishment of the classical OR syllable theory (Pike & Pike 
1947; Kuryłowicz 1948; Fudge 1969, 1987; Selkirk 1982, 1984; among 
others). My analysis, too, will focus on the status of the glide. In this sec-
tion, I will present an analysis of the different proposals for Chinese sylla-
ble structure from the perspective of OR syllable theory, focusing on the 
prenuclear glide. I claim that OR theory cannot appropriately express the 
organization of the SX syllable structure. My analysis is divided into six 
subsections, which each deal with a different approach to syllable struc-
ture. 

4.3.1 Onset clusters 
Some scholars (e.g. Tung 1983; Yin 1989; Bao 1990) argue in favor of an 
OR analysis of Chinese syllable structure and assume that the prenuclear 
glide in Chinese syllable structure is the second member of the onset clus-
ter, claiming, therefore, that there is a possible onset complex in Chinese. 
Taking [pjEn55] ‘edge’ (Mandarin) as an example, Bao (1990) represents 
the syllable structure as in (9) (in the following analysis and throughout 
this chapter, ‘C’ is used for consonant in both syllable-initial and syllable-
final position ): 
 
(9)                     σ 
 

            O              R 
 
            C       G     N       C 
 
             p        j      E         n 
                                                 
9 In (8), ‘T’ refers to tone. In traditional Chinese phonology, ‘Final’ is the tone domain 
(the location of Tone in the syllable structure will be discussed in chapter 5) and on-
glides and off-glides are transcribed as [i] and [u], instead of [j] and [w], respectively. 
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Bao’s argument for this representation is the fact that in all dialects of 
Chinese the prenuclear glide is not counted in the poetic rhyming system. 
For example, [twan51] rhymes with [pan51] and [Çjau214] rhymes with 
[hau214] in Mandarin. Similar examples also hold for SX, e.g. [tjAÅ35] 
‘bird’ rhymes with [hAÅ35] ‘good’ in SX. According to the OR theory, all 
the segments in a syllable should be parsed into Onset or Rhyme10. Thus 
if the prenuclear glide is not in the R, it must, by definition, belong to O.  

Another piece of evidence for Bao’s assumption comes from lan-
guage games. There is a secret language of Man-tha (Yip 2003) in the Min 
language family, in which the sequence [´n] replaces the nucleus and any-
thing that follows it in the first half; in the second half [th] replaces the 
initial consonant. The exact realization of the inserted vowel is quite com-
plex. The lowness of original low nuclei is preserved, but frontness and 
backness are controlled by the surrounding segments, which can be 
exemplified with the syllables of [xwey] ‘meeting’ and [lyaN] ‘two’ as in 
(10) (the letters ‘a’, ‘b’, ‘c’ above the arrows refer to the different rules 
that apply; cf. below): 
 
(10) Man-tha: 
  a  b  c  
 xwey → xwey xwey → xw´n xwey → xw´n thwey 
 lyaN → lyaN lyaN → lyEn lyaN → lyEn thyaN 
 
The examples in (10) show that (a) the syllable is reduplicated; (b) the 
rhyme of the first half is replaced; (c) the onset of the second half is re-
placed. Importantly, in this language game, medial glides surface in both 
copies, which they also do in May-ku, another secret language in the Min 
language family, as shown in (11), in which the syllable is reduplicated, 
and in which in the first half the sequence [ay] replaces the nucleus and 
anything that follows it. In the second half [k] replaces the onset. Take 
[xwey] ‘meeting’ and [lyaN] ‘two’, for example: 
 
(11) May-ku:     
  a  b  c  
 xwey → xwey xwey → xway xwey → xway kwey 
 lyaN → lyaN lyaN → lyay lyaN → lyay kyaN 

                                                 
10 We will use the spelling rhyme to refer to the literary/poetic rhyming system and rime 
to refer to the linguistic constituent in the syllable structure.  
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The examples in (11) show that the medial glides surface in both copies. 
In the first half, the medial glides are treated as if they are in the onset, 
whereas in the second half, they are treated as if they are in the rhyme. 
This phenomenon has parallels in many language games. 
 Bao (1990) presents an OR analysis of the May-ku secret language 
with the assumption that medial glides are in the onset and argues that [th] 
replaces the first consonant of the onset in the second half. His analysis 
can be summarized as follows:   

(a) Reduplicate the syllable. 
      (b) Assume glides are in the onset and substitute [ay] for the rhyme of 

the first syllable. 
(c) Substitute [k] for the first consonant of the onset of the second 

syllable. 
 
 Apart from several other problems in Bao’s analysis,11 it turns out 
that language games treat the medial glides differently from dialect to dia-
lect (Chao 1931; Yip 1982, 2003; Walton 1983). Also in Southern Min, 
there is another secret language La-mi, which treats the prenuclear glide 
as part of the rhyme. Yip (2003) cites the examples as in (12), which 
show that the first syllable substitutes [l] for the onset, and the second 
syllable substitutes [i] for all vocalic material after the onset (the coda re-
mains): 
 
(12) La-mi:  
 a. hen → len hin ‘to turn pages’ 
 b. ke/ → le ki/ ‘to separate’ 
 c. kya → lya ki ‘slope’ 
 d. kway → lway ki ‘strange’ 
 
 The examples of speech errors from Mandarin (Yip 2003: 792) also 
show that the medial glides surface in both the onset and the rhyme, as 
shown in (13): 
 

                                                 
11 In the secret language of May-ku, Bao treats [xw] as an onset cluster and thinks that 
[k] only replaces the first consonant [x] when [w] remains. Such a treatment is against 
the principle that substitution in a language game always occurs with constituent for 
constituent, which is usually assumed.  
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(13)  Speech errors Rule: 
a. fa xwey12      → xwa  xwey    [xw] replaces [f] 

 pey  kwan     → pey  pan        [p] replaces [kw] 
b. ßan  tßhwey   → ßan  tßhwan   [an] replaces [ey], not [wey] 

 khway  ta       → khwa  ta         [a] replaces [ay], not [way] 
c. ye Çwan → ywan Çwan [wan] replaces [e], w in Rhyme 

 
The prenuclear glides in the examples in (13a) behave like Onsets or they 
fail to behave like Rhymes (13b), but the prenuclear glide in (13c) be-
haves like Rhyme. However, the affiliation of the glide cannot be pre-
dicted from the specifics of neighbouring segments.  
 The examples above show that secret languages and speech errors 
may provide valuable psycholinguistic information with respect to sylla-
ble structure, and that the proper interpretation of medials as structurally 
aligning with the Initial or with the Final may vary from Chinese language 
to language, or from dialect to dialect, or even from person to person. Bao 
(2000: 307) later claims that “the phonology of a language game need not 
be identical with the phonology of the language on which the game is 
based”. However, there is a language game in SX which strongly suggests 
that the prenuclear glide in SX is not in the Initial but in the Final. It is a 
simple game popularly played among children, in which a syllable is 
reduplicated and the rhyme of the first half is replaced by [AÅ], as shown 
in (14): 
 
(14) [AÅ] game in SX:  
 a.pjẽ31 → pAÅ31 pjẽ31 ‘edge’ 
 b.djAÅ22 → dAÅ22 djAÅ22 ‘exchange’ 
 c.khwo/5 → khAÅ5 khwo/5 ‘wide’ 
 
The examples in (14) show that in the SX language game the prenuclear 
glides are replaced together with the rhyme, while the Final of the first 
syllable is replaced by [AÅ], which strongly suggests that the prenuclear 
glides are not in the onset in SX. Another piece of evidence is the syllable 
fusion of clitics in SX, in which the syllable of the negation marker [v´/3] 
‘not’ in SX becomes a clitic, and is phonetically and phonologically fused 
                                                 
12 In the examples in (13), the off-glides are transcribed as [y] in Yip’s (2003: 792) origi-
nal version, but as [j] in my transcription, while I transcribe them as [i] if the off-glide is 
vocalic in this dissertation. In the following examples of language games, the on-glides 
are also transcribed in [y], following the original source.   
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with the host syllable. For example, the negative forms [v´/3vẼ31] ‘don’t 
be naughty’ and [v´/3/jAÅ33] ‘do not want to’ become [fẼ52] and [fjAÅ33], 
respectively, after a series of phonological changes (see §5.6 in chapter 5 
and Zhang (2005: 69-79) for more information). The phonological 
changes in these two forms of SX clitics are illustrated in (15): 
 
(15)  a  b  c  
 [v´/3vẼ31] → [v(´/3)+(v)Ẽ 31] → [vẼ52] → [fẼ52] 
 [v´/3/jAÅ33] → [v(´/3)+(/)jAÅ33] → [vjAÅ33] → [fjAÅ33] 
 
The changes in (15) show that (a) the rhyme of the clitic syllables and the 
onset of the host syllables are both deleted; (b) the onset of the clitic 
syllables becomes the onset of the host syllables and the low-pitch tone 
becomes a high-pitch tone when fused into one syllable (which is made 
possible only by a change of the register feature. The change or spreading 
of tonal features will be discussed in detail in chapter 5); (c) the voiced 
initial obstruent becomes voiceless because of the high-pitched tone 
(according to the onset-condition constraints in (26) in ch. 2).13 The origi-
nal host verb [/jAÅ33] ‘want’ in (15) contains a prenuclear glide [j]. When 
the onset is deleted during the process of the syllable fusion, [j] remains 
in the rhyme. The syllable fusion of clitics in SX is a window on syllabic 
constituency in SX, and strongly suggests that the prenuclear glide is not 
in the Initial but in the Final. 
 To summarize, the poetic rhyming system of SX14 provides us with 
evidence that the prenuclear glide is not in the rhyming unit, while the SX 
language game proves that the prenuclear glide is not in the onset. In spite 
of the complexity of the status of the prenuclear glide in SX, there is 
enough evidence to suggest that Bao’s (1990) onset-cluster approach is 
not compatible with SX syllable structure. One other piece of evidence 
comes from loanwords in SX. As was discussed in chapter 2, there is a 
constraint *COMPLEX(ONS) which is active in SX loanword phonology. 
The same is true in all other Chinese dialects, too, including Mandarin. In 
Zhang (2003: 10), I proposed a basic constraint ranking for loanwords, 
viz. *COMPLEX(ONS) ≫ MAX-IO ≫ DEP-IO. For example, the optimal 

                                                 
13 Voiced-L:Voiced initial obstruents must have low-register tones on the following 
vowels; Voiceless-H: Voiceless initial obstruents must have high-register tones on the 
following vowels 

14 In modern SX, the poetic rhyming system does not include the prenuclear glide, e.g. 
[dÛjAÅ31] ‘bridge’ and [dAÅ31] ‘flea’ rhyme perfectly. 
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loanword of English [brœndi] ‘brandy’ is [ba/lẼdi] in SX and [pailanti] in 
Mandarin, which can be accounted for by an OT analysis as in (16): 
 
(16) Input   /brœndi/ *COMPLEX(ONS) MAX-IO DEP-IO 

a.           blẼdi     *!   
b.           ba/di      *!  

 c.             lẼdi      *!  
 d.   ba/lẼdi     ** 
 
Another example, which provides evidence with regard to the status of 
glides, is the loanword Twain from English as in Mark Twain, in which 
[tw-] is a complex onset in English. Both in SX and in Mandarin, [tw] is 
acceptable in principle, e.g. Mandarin [thwan35] ‘unite’ and SX [thw∏̃52] 
‘swallow’. However, the status of [w] in SX and Mandarin is different 
from the status of [w] in English. In the former case, [w], as the pre-nu-
clear glide, is not in the onset while in the latter case, [w] is in an onset 
cluster. Thus, the optimal realization of the loanword Twain in Mandarin 
is [thu.wen] rather than [thwan] or [thwen] because of the 
*COMPLEX(ONS) constraint in Chinese. To capture this behaviour, I pro-
pose the following constraint, which preserves onset status: 
 
(17)  IDENT-IO(ONS) 
        A segment which is in onset position in the input corresponds to a 

segment in onset position in the output. 
 
The loanword realization [tuwen] for English Twain can be derived as in 
(18): 
 
(18) Input   

           /twein/ 
*COMPLEX 

(ONS) 
IDENT-

IO(ONS) 
MAX-IO DEP-IO 

a.        twen15 *!  *  
b.           twen  *! *  

 c.         twi.en  *!   
 d.          tu.en   **! * 
 e.   tu.wen   * * 
 
                                                 
15 In order to differentiate between CG as an onset cluster and CG as a transsyllabic 
cluster, I put a raised dot between C and G to indicate they are not tautosyllabic.  
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In the tableau in (18), candidate (a) is ruled out because it violates 
*COMPLEX(ONS); candidates (b) and (c) are well-formed syllables in 
Mandarin but [w] in [twen] and [twi.en] are prenuclear glides, violating 
preservation of syllabic constituency; candidate (d) has both insertion of 
[u] and deletion of [w] and [i], so (d) is also ruled out; candidate (e) in-
serts [u] and keeps [w] still in the onset position in the second syllable, 
satisfying IDENT-IO(ONS), and only violating MAX-IO once. Thus, (e) is 
the winner. The loanword [ba/lẼdi] in (16) also satisfies IDENT-IO(ONS) 
because when [a/] is inserted between [b] and [l], [l] still keeps its onset 
status. All loanwords with complex onsets follow this rule. More exam-
ples from Mandarin are [kØloN] for [kl´un] ‘clone’, [jiNkØlan] for 
[iNgl´nd] ‘England’, etc., and other examples for SX were discussed in 
chapter 2. Thus, loanword incorporation strongly suggests that there is no 
complex onset complex in Chinese languages, including SX. 
 Interestingly, the loanword for [nju…] in [nju…jO…k] ‘New York’ is 
[njou] in Mandarin and [≠jØ] in SX, both keeping [j] between the onset 
consonant and the nucleus vowel with no vowel insertion between as in 
English [nju…]. At first sight this would seem to be a violation of our con-
straint *COMPLEX(ONS) or IDENT-IO(ONS), but the solution lies in the fact 
that neither [j] in English [nju…] nor [j] in Mandarin [njou] or SX [≠jØ] is 
in the onset. [j] in English [ju…] is best analyzed as the first element of a 
diphthong16 while [w] in English [twein] is the second element of the on-
set cluster. Chomsky and Halle (1968: 192–193) also observe that the 
glides [w] and [j] behave differently when in prevocalic position.17 The 
examples in (16) and (18) provide strong evidence that there is no onset 
cluster in the Chinese languages that we have discussed. 
 A last strong piece of evidence against the onset analysis is the 
phonological system of Fanqie,18  which will be discussed in the next 
subsection. In summary, we have so far argued that the prenuclear glide 
in SX does not form the second member of a complex onset. 

                                                 
16 See ‘diphthong’ in Trask (1996). 
17 The syllabic status of on-glides is a cross-linguistic issue, which has been widely de-
bated. For example, van der Veer (2006) claims that from a moraic perspective, onglides 
in Italian can belong to the onset, to the nucleus, sharing a mora with the following 
vowel, or to a bimoraic nucleus according to their underlying structure. 
18 Fanqie is a method for pronouncing Chinese characters in Middle Chinese (6th–10th 
century). It will be further explained later in this subsection. 
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4.3.2 Secondary articulation 
Duanmu (1990, 2000a) argues that the prenuclear glide is not in the 
rhyme in Mandarin but disagrees with the assumption made by Tung 
(1983), Yin (1989) and Bao (1990) that the prenuclear glide is the second 
member of an onset cluster. Duanmu’s (1990, 2000a) argument against an 
onset cluster analysis in Chinese is based on the principle of the sonority 
hierarchy (Harris 1983; Selkirk 1984; among others). He argues that if pj-
, lw-, nj- or mj- were CG clusters in Chinese, there should also be more 
common clusters such as pl-, kl-, pr-, kr-, because the latter have a larger 
sonority difference between the two segments of the cluster sequence than 
the former and thus should be more preferred than the former as conso-
nant clusters. For this reason, Duanmu (1990, 1999, 2000a) claims that 
the prenuclear glide in Chinese forms a secondary articulation on the on-
set consonant, which can be illustrated as in (19): 
 
(19)           σ 
 

O       R 
 
                   N     C 
 
             pj   E        n 
 
The main arguments on which Duanmu (1990, 1999, 2000a) bases this 
claim can be summarized as follows: 

(a) Howie’s (1976) phonetic experiment shows that the prenuclear 
glide is not a TBU.19 

(b) The poetic rhyming unit does not include the prenuclear glide. 
(c) The Mandarin syllable maximally has CVX; i.e. only three seg-

ment slots. 
(d) Syllables in Chinese have an obligatory onset. When there is no 

onset consonant before the nucleus vowel there is an obligatory 
zero onset; however, prenuclear glides are never preceded by a 
zero onset. 

(e) Phonetically, in syllables such as [swei] ‘age’ in Mandarin, [s] 
sounds like [sw], different from [s] in [swei] ‘sway’ in English. 

                                                 
19 Phonologically speaking, the TBU domain coincides with the weight domain, in other 
words, with the segments that can be considered moraic. In Chinese, the rhyme is the 
weight domain; this will be discussed later in this chapter.  
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Although Duanmu presents a list of arguments for his analysis, the 

data in SX do not support the assumption that the prenuclear glide forms a 
secondary articulation on the onset consonant. I will go through each 
point of his argumentation above to see if they fit the data in SX. 

Firstly, a number of phonetic experiments have been done to prove 
that the prenuclear glides are non-moraic and outside the tone domain 
(Howie 1976; Lin 1995). These experiments may provide strong evidence 
that the prenuclear glides are not in the rhyme in Chinese, but they do not 
prove that the glide is a secondary articulation. The secondary articulation 
analysis might lead one to expect that the length of C is approximately 
equal to CG. However, this is not the case: Lu (2005: 20) performed some 
acoustic experiments20  which show that “the significant results of all 
CGVX syllables longer than CVX syllables suggest that the extra dura-
tion indeed comes from the contribution of the glide”. There is also cross-
linguistic evidence that CG always results in compensatory lengthening 
for the syllable even if CG becomes a contour segment or complex seg-
ment21 in surface representation (see Sagey 1986a, 1986b).  

Secondly, it is true that the prenuclear glide is not counted in the 
rhyming unit of the modern poetic rhyming system in Chinese languages, 
including SX. However, in traditional Chinese phonology, the Chinese 
syllable is divided into Initial and Final, which differs from the division 
into Onset and Rhyme in modern syllable theory, and the prenuclear glide 
is included in the Final, but excluded from the Rhyme. A strong piece of 

                                                 
20 Lu’s (2005: 16-18) acoustic experiments with Mandarin spoken in Taiwan were done 
in the University of Illinois at Urbana-Champaign. The experiments test the durations of 
CGVX and CVX syllables in different conditions, including word-initial position, word-
final position, in the carrier sentence or in a natural sentence. The results show that the 
word-initial CGVX syllables in a carrier sentence will have the longest duration, with 
word-final CVX syllables in a natural sentence to be the shortest (within CGVX: 278 vs 
238ms, t=9.54, p<.00001, within CVX: 272 vs 228ms, t=10.86, p<.00001) and syllable 
in the initial position is longer than in the final position (within CGVX: 271 vs 245ms, 
t=5.79, p<.00001, with CVX: 263 vs 237 ms; t=6.15, p<.00001). The independent t-test 
shows that the CGVX syllables are significantly longer than CVX syllables (CGVX 257 
ms vs CVX 250 ms; t=2.501, p=.012). A paired T-test was also performed and the 
significant level of the results was further enhanced (t=3.847, p<.0001). The CVX sylla-
bles in general are 3% shorter than the CGVX syllables. 
21 In Sagey’s (1985) analysis of Kinyarwanda (one of the Bantu languages), both contour 
segment and complex segment occupy one segment slot. She claims that if CG becomes 
a contour segment or complex segment in Kinyarwanda, the x-slot left by G will be 
taken by the adjacent vowel, resulting in compensatory lengthening.  
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evidence against the assumption of secondary articulation is the 
phonological system of fanqie. 
 Fanqie was a guidebook to pronouncing the Chinese characters in 
Middle Chinese, applied in the ancient Chinese phonology books such as 
Qieyun (Shui 601), Tangyun (Sun 751) and Guangyun (Chen 1008).22 
Basically, the fanqie method uses two characters to represent the 
pronunciation of a syllable for a new character. The Initial is represented 
by one character with the same onset, and the Final and the tone are com-
bined and represented with the other character which has a matching 
rhyme and tone. Thus ‘Initial’ + ‘Final & tone’ gives the pronunciation of 
the whole character/syllable. For example, the syllable [dong] ‘east’ is 
represented by [dØ] + [huN], resulting in [d + uN]. We can thus see where 
the ancient scholars put the syllable division. When it comes to syllables 
with a prenuclear glide, the glide is usually with the second syllable, 
which suggests that the prenuclear glide is in the rhyme. Consider the 
following examples23 of fanqie from Wang (2003): 
 
(20) [du]+[ljau] → [djau] ‘string’ 
 [du]+[njEn] → [djEn] ‘field’ 
 [xu]+[kjEm] → [xjEm] ‘suspect’ 
 [Vu]+[kwAn] → [VwAn] ‘a surname’  
 [du]+[kwAn] → [dwAn] ‘unite’ 
 
The examples of fanqie in (20) show that the prenuclear glide is with the 
rhyme, although we occasionally find examples in which the first syllable 
has a medial glide or both syllables have medial glides. For example, [tjau] 
is constructed with [tjan]+[ljau]; [Çje] is constructed with [ÇjoN]+[tÇje], etc. 
(Wang 2003). However, in principle, the fanqie system treated the prenu-
clear glide as part of the rhyme in Chinese. The fanqie system, of course, 
reflects the phonetic perception of Middle Chinese syllables. Fanqie may 
shed light on the phonological system for Middle Chinese and may not 
represent the syllable structure of modern Chinese. However, modern SX 
does retain a large number of phonetic and phonological characteristics of 
Middle Chinese (Karlgren 1915–1926; Chao 1928; Zhan 1991), as was 
                                                 
22 Qieyun (601), Tangyun (751) and Guangyun (1008) are the three authoritative ancient 
Chinese phonology books, among which only Guangyun has been kept in an intact copy 
in China. For more information, see Wang (1963, 1985). 
23 The transcription of the examples in (20) is based on the proposals in Guangyun (cf. 
Wang 2003: 54–57). Tones are omitted, since they are irrelevant for our point, and be-
cause the exact pronunciation of the tones in Middle Chinese is unclear.  
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mentioned in previous chapters. This at least suggests that SX may still 
follow the syllable division as suggested by the Fanqie system. 

Thirdly, Duanmu (1999) presents another reason for his secondary ar-
ticulation assumption: the Mandarin syllable has maximally three seg-
ment slots: CVX, which has no position for the prenuclear glide in the 
syllable structure. Duanmu bases his assumption of three segments per 
syllable on the phonetic phenomenon that all stressed syllables of Manda-
rin are roughly equal in length. Thus, in his view, if G has its own seg-
ment slot, CGVX should be longer in duration than CVX. However, Lu’s 
(2005) acoustic experiments showed that the duration of CGVX syllables 
is longer than that of CVX syllables, even though the difference in length 
between CG and C is small (CGVX 257 ms vs CVX 250 ms; t=2.502, 
p=.012) in this case, taking into account the fact that onset and medial 
glide are non-moraic and do not count as weight units (Howie 1976; Lin 
1995).  
 Fourthly, Duanmu (1990, 1999, 2000a) follows the traditional analy-
sis (Wang 1963, 1985; Chao 1968; among others) that the Chinese sylla-
bles have an obligatory onset. He assumes that when V is a high vowel, 
the zero onset is often realized as the corresponding glide, and when V is 
a mid or low vowel, the zero onset is usually one of the segments [H V / N] 
in Mandarin, with some speaker variation (Chao 1968; Duanmu 1999). 
However, the zero onset only occurs when the onset is empty, because 
every Chinese syllable has, and also must have, one onset slot in 
Duanmu’s view. But when the onset is filled by a glide, no zero conso-
nant occurs. Below are some examples from Duanmu (1999: 479, 481): 
 
(21) a. aw Haw  Vaw  /aw Naw  ‘concave’ 
  cf.         
 b. waa (*Hwaa *Vwaa */waa *Nwaa) ‘frog’ 
 c. jaa (*Hjaa *Vjaa */jaa *Njaa) ‘crow’ 
 
The examples in (21) show that the phonetic onset (if there is one) does 
not occur before [w] or [j] whilst it does occur before a vowel-initial 
syllable. Duanmu first made the claim that the prenuclear G is in the onset. 
Then he assumes that CG forms one single sound, for G is only a secon-
dary articulation. On such an assumption, he explains that the reason why 
the zero onset cannot be used with a prenuclear glide is that the zero onset 
is not an independent phoneme and cannot have a secondary articulation. 
In Duanmu’s view, the zero onset should also occur before a prenuclear 
glide if this is not a secondary articulation. On Duanmu’s secondary 
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articulation assumption, a CGV(C) syllable is possible only because G is 
a secondary articulation depending on the preceding C and */G, *NG, 
*VG, or *HG is not possible, as shown in (21), because G, as a secondary 
articulation, cannot be realized in a zero onset. Duanmu may not have 
realized the fact that [w] and [j] in (21b) and (21c) are the onset by them-
selves so that it is clear enough that the zero onset never occurs in the 
case of (21b) and (21c) because the onset is not empty and as it is, zero 
onset never occurs before C (e.g. */C). We should not confuse the prenu-
clear glides and the onset glides when talking about the Chinese syllable 
structure. The former always refers to G between C and V in CGV, and 
the latter is G in GV unless G cannot be in the onset of a language in 
question. However, the glides in Mandarin can be in the onset (Wang 
1963, 2003), which is strongly supported by the existence of such sylla-
bles as [wu] and [ji] in Mandarin like many other languages. But the 
glides in SX cannot be in the onset and there is no such syllable as *[wu] 
or *[ji] in SX, because [(C)wu] and [(C)ji] badly violate OCP(H) (see 
(83), ch.2) when both segments are in the Final constituent. It is also true 
that the glides [w] and [j] can be preceded by the phonetic onset [/] in SX 
when there is no other consonant in the onset, as exemplified in (22): 
 
(22) [/we52] ‘feed’ [/jØ52] ‘low (voice)’ 
 [/wa52] ‘slope’ [/jAÅ33] ‘want’ 
 
The glottal stop in the examples in (22) is only a phonetic onset because a 
full-tone syllable must have an onset in surface representation, which was 
discussed in §4.2. The insertion of the glottal stop [/] as a phonetic onset 
for the purpose of assigning tone feature ([+stiff]/[+slack]) (which will be 
discussed further in chapter 5), as in (22), suggests that prenuclear glides 
in SX are not in the onset position. In fact, the impossibility of the zero 
onset occurring before the glides, as in (21), also suggests that the glides 
in Mandarin can be in the onset as independent phonemes.  
 Finally, Duanmu (1990, 1999) contrasted the secondary articulation 
in syllables such as [swan55] ‘sour’ and [swei51] ‘age’ in Mandarin, in 
which [s] sounds like labialised [sw], with words like [swÅn] ‘swan’ and 
[swei] ‘sway’ in English, in which [s] does sound as labialized as [s] in 
the Mandarin [swan55] and [swei51], and he argues that the difference in 
pronunciation corresponds to a difference in syllabic affiliation: secon-
dary articulation in Mandarin, cluster in English. It is true that some lip 
rounding is expected to assimilate in words like [swwan55] and [swwei51] 
mentioned above, but we prefer to put this down to some form of fast-
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speech assimilation; at any rate it does not tell us anything about the 
underlying syllabic status of the prenuclear glide. 
 Duanmu (1999) and Wang (1999) argue that the treatment of prenu-
clear glides as secondary articulation on onset consonants can reduce the 
number of finals or rhymes24 in Mandarin from 37 to 11. However, this 
analysis increases the number of phonemic consonants which can precede 
a rhyme from 18 to 50, producing a very large and unnatural consonant 
system. If we try to lay out a system of underlying phonemes, the picture 
will be much worse because if palatalised consonants and labialised 
consonants are all independent consonants, they must all be phonemic 
consonants. Consider the following examples: (where the consonants 
show secondary articulation on Duanmu’s assumption): 
 
(23) [tan55] ‘single’ [than55] ‘beach’ 
 [tjan55] ‘tumble’ [thjan55] ‘sky’ 
 [twan55] ‘end’ [thwan55] ‘rapid (flow of water)’ 
 
The examples in (23) show that [t], [tj], [tw], [th], [thj], and [thw] would all 
be phonemic consonants in Mandarin because they are all distinctive in 
the minimal pairs. The consonant system of Mandarin would become ex-
tremely involved if all palatalized and labialized stops, affricates, frica-
tives, nasals, and the lateral are also counted as phonemic consonants, as 
Duanmu (1990, 1999) and Wang (1999) assume. More important, how-
ever, is that there is no phonological evidence that the prenuclear glides 
form a secondary articulation on the onset consonants. As was discussed 
in previous chapters, there is sufficient evidence to prove that the prenu-
clear glides in SX are not in the onset. 
 Another piece of cross-linguistic evidence is related to the fact that if 
a consonant with a secondary articulation is a phonemic consonant, i.e. 
contrastive with a plain counterpart consonant, it may well occur in both 
the onset and the coda if the language in question also allows the plain 
consonant in the coda position (Laver 1994). Consider the following 
examples from different languages:25 

                                                 
24 They include all types of combinations of VC, GV, GVC and GVG as well as all 
simple vowels in surface representation. 
25 The examples in (24) of the segments with secondary articulation in the coda position 
are all from Laver (1994). The example for the onset position in (24a) is from Padgett 
(2001); the one in (24b) is from GrPnnum & BasbPll (2001); the one in (24c) is from 
www.utexas.edu/courses/lin380k/7.pdf;  
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(24) a. Velarization in Russian: 
  [dal]  ‘distance’  [dalV] ‘gave’  
  [bi:] ‘be(imp.)’ [bVi:] ‘yellow’ 
      
 b. Laryngealization in Danish: 
  [vEn] ‘friend’ [vEn0] ‘turn’ 
  ["hEnø] ‘happens’ ["hEn0ø] ‘hands’ 
      
 c. Pharyngealization in Qatari Arabic: 
  [Xal] ‘to leave’ [Xal?] ‘vinegar’ 
  [sad] ‘to prevail’ [s?ad] ‘name of letter’ 
      
 d. Labialization in Tabassaran: 
  [naq] ‘yesterday’ [naqw] ‘grave’ 
 
The examples in (24) show that the phonemic consonants with secondary 
articulation in the languages above contrast with the plain consonants in 
coda position as well as in onset position. However, in Mandarin, the 
alveolar nasal /n/ occurs either in coda or in onset and is palatalized or 
labialized when followed by the prenuclear glide [j] or [w], respectively, 
but [nj] or [nw] never occur in the coda, as shown in (25): 
  
(25) [njjou35] ‘cow’ 
 [nwwo35] ‘move’ 
 [lan35] ‘blue’ 
 but  
 *[_nj] # 
 *[_nw] # 
 
 Phonotactically, in SX only the velar nasal /N/ can occur in either the 
onset or the coda, and never occurs before a prenuclear glide (see ((70) 
and (73)). In short, we conclude that secondary articulation in SX, both 
palatalization and labialization, is only a phonetic phenomenon of 
assimilation, caused by the medial glides in surface representation. 

4.3.3 The rhyme constituent 
The previous analysis shows that the prenuclear glide in SX is not in the 
onset – neither in the onset cluster, nor as a secondary articulation –, 
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suggesting that it may well be in the rhyme. Some authors (e.g. Wang & 
Chang 2001, among others) argue that the prenuclear glide is in the rhyme 
constituent in the Chinese syllable, as illustrated in the following syllable 
structure: 
 
(26)             σ 
 

O           R 
 
                      N       C 
 
             p   i      E     n26 
 
This argument is mainly based on the OR syllable model and the fact that 
the prenuclear glide does not belong to the onset. Since the prosodic 
hierarchy is usually assumed to demand exhaustive parsing of entities into 
the immediately higher constituent, this would mean that segments should 
all be parsed into Onset or Rhyme (Yip 2003). Thus, if a segment does 
not belong to the onset, it must be in the rhyme. Based on the traditional 
Chinese phonological system which treated the prenuclear glide as the 
rhyme part of the syllable (as fanqie did, which was discussed in the 
previous subsection), Wang & Chang (2001) performed an experiment in 
which Chinese subjects without any phonological knowledge were asked 
to fuse two syllables into one, to see which one is preferred, as shown in 
(27): 
 
(27) tao … pjan → tan/tjan;   
 pjan … tao → pao/pjao;   
 
In another experiment, Wang and Chang (2001) asked the subjects to de-
cide the preferred way to break a syllable into two, providing two alterna-
tives to choose from, as shown in (28): 
 
(28)  pjao  →    pjan + tjao / pan + tjao 
 
The results of the two experiments showed that the subjects preferred to 
classify the glides with the rhyme, which follows the traditional 

                                                 
26 In (26), the glide is transcribed as [i] rather than [j], for it is in the nucleus and [iE] is a 
diphthong if GV is under the nucleus node.  
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phonological system that classifies the prenuclear glides as part of the 
rhyme. This also shows that the prenuclear glides are not in the onset. The 
question that still needs to be answered is that if the prenuclear glide is 
not in the onset, is it necessarily in the rime? This question is fundamental 
to the well supported OR syllable model, especially since there is strong 
evidence that the prenuclear glide in SX is neither in the onset, nor in the 
rime. 
 In one sense, I follow Duanmu’s (1990, 1999) and Wang’s (1999) 
argument that the prenuclear glides are not counted in the Chinese poetic 
rhyming system. This is uncontroversial in the literature of Chinese, 
including SX. For example, [tÇjan55] ‘wicked’ and [ßan55] ‘mountain’ 
rhyme, and [tÇhjau55] ‘knock’ and [tau55] ‘knife’ rhyme in Mandarin. As a 
matter of fact, these syllables rhyme with each other not because the 
prenuclear glides are excluded from the rhyming system but because in 
none of these syllables was there a prenuclear glide in Middle Chinese. 
According to the fanqie system in Guangyun (1008), the syllables for 
wicked and mountain were [kan] and [san], respectively; and those for 
knock and knife were [kau] and [tAu], respectively (Wang 2003), just as in 
modern SX, the syllables for wicked and mountain are [kẼ52] and [sẼ52]27, 
respectively, and the syllables for knock and knife are [kAÅ52] and [tAÅ52], 
respectively, both pairs forming perfect rhymes. 
 I assume that speakers may still regard these syllables in Mandarin as 
rhymes just as in Middle Chinese, although the rhymes of the syllables 
have greatly changed over many centuries. However, this assumption 
lacks evidence and needs further support. The fanqie system reflected the 
phonology of Middle Chinese (about 1000 years ago) which cannot really 
provide evidence about the syllable structure of modern Chinese. In mod-
ern SX, the prenuclear glides are not counted in the poetic rhyming sys-
tem, although some suggest that the poetic rhyming system should not be 
the same thing as the rhyme of a syllable structure (Yip 2003) and that 
poetic matching frequently involves things that are not constituents in any 
theory of syllable structure (Holtman 1996). However, the concept of the 
rhyme of a syllable structure originally comes from the rhyming table of 
the Middle Chinese phonology (Chao 1941; Karlgren 1954; among others) 
which divided a (stressed) syllable into two parts: ‘shengmu’, identical to 
the onset, and ‘yunmu’, the rhyming part in the Chinese poetic writing 
system between the 7th and 10th centuries A.D.  
                                                 
27 See chapter 3 for detailed discussion that the nasalized vowel [Ẽ] is the phonetic 
realization of underlying /an/. Neither of the syllables involves the prenuclear glide [j]. 
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 The evidence that the prenuclear glides are not in the rhyme in SX is 
not only related to the poetic rhyming system, but also to the phonetic and 
phonological properties of the prenuclear glides in the syllable organiza-
tion. Phonetically speaking, Howie’s (1976) and Lin’s (1995) phonetic 
experiments show that tone in Chinese is carried by the rhyme, in that the 
F0 contour does not start during the period of voicing of a (voiced) onset 
consonant or during the prenuclear glide, but at the beginning of the nu-
clear vowel. Thus, the prenuclear glide in Chinese is not part of the TBU. 
If we wish to identify the TBU as a single, identifiable phonological do-
main, i.e. as the rhyme, parallel to cases of many other languages, we 
must conclude that the prenuclear glide is neither in the onset nor in the 
rhyme in SX. We will explore the implications of this view in the next 
section. 

4.3.4 Head of the Final 
The analysis presented above suggests that the prenuclear glides are 
neither in the onset nor in the rhyme in SX. This casts doubt on the classi-
cal OR syllable model. Almost all of the argumentation surrounding the 
status of the prenuclear glides in Chinese is cast within the OR syllable 
model, so that only two views are possible: one that argues that the pre-
nuclear glide is in the onset (because it is not in the rhyme), and the other 
that argues that the prenuclear glide is in the rhyme (because it is not in 
the onset). There is support, as we have seen, for and against both views. 
 In traditional Chinese phonology, Chinese syllables were also divided 
into two parts: Initial and Final (not Onset and Rhyme). Initial corre-
sponds to the onset in general linguistic terms; Final is all that is left after 
the Initial, including the prenuclear glide, the nucleus and the coda or off-
glide. This can be illustrated in the following tree diagram (Xue 1986, 
among others): 
 
(29)             σ 
 
             I             F 
 
                    G    N     C 
 
             p      j     E       n 
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The syllable structure in (29) reflects the traditional Chinese phonology 
view on syllable structure in Middle Chinese. However, this traditional 
syllable structure becomes problematic in the face of the modern Chinese 
dialects in that (a) the Final is not the rhyming unit in poetic writing; (b) 
the glide is not part of the TBU, so that N and C as a rhyming unit and as 
TBU should be a single constituent in the structure, excluding G. This 
issue has generated much discussion both at home and abroad. Many 
authors (e.g. Cheng 1966; Lin 1989, 1990; among others) have made 
great efforts to combine the traditional Chinese syllable structure with the 
OR model, developing a new Chinese syllable template, in the hope of 
rescuing the well established OR theory and adhering to the organization 
of Chinese syllable constituents. Among other things, this led to the sylla-
ble structure proposed for Chinese by Cheng (1966) and Lin (1989, 1990), 
among others, as is represented in (30): 
 
(30)             σ 
 
             O           F 
 
             p     G             R 
 
                     j       N           C 
 
                              a            n 
 

Cheng (1966) claims that in the Chinese syllable structure, as shown 
in (30), G is the head of the Final and outside of R, which is a constituent 
composed of N and C. The notion that G is head of F remains problematic 
because heads are always obligatory, while G is optional in Chinese. 
However, this syllable structure explains how segments are parsed into 
syllabic constituents under one syllable node in Chinese phonology. In 
this structure, R is the weight unit of the syllable and also the rhyming 
unit in literary writing; F is also a constituent structure higher than R, 
which is a remarkable sub-constituent only postulated, as far as I am 
aware, for Chinese. The existence of the Final is supported in traditional 
Chinese phonology, especially on the basis of the fanqie system and 
different language games. It is true that the prenuclear glide is treated 
differently in different language games or from dialect to dialect, as was 
discussed above. I assume that this is because the F structure is available 
in the syllable. In some language games, the onset is replaced so that the 
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prenuclear glide is left with the rhyme, while in other games the rhyme is 
replaced so that the glide is left with the onset. On this view, the pre-
nuclear glide is neither in the rhyme nor in the onset. However, structur-
ally speaking, if one were to make a break in the syllable in terms of 
paradigmatic substitution, it is obvious that the most likely break would 
be between the Initial and the rest of the syllable, the Final (Walton 
1983). The evidence for the F constituent in SX syllables, then, can be 
summarized as follows: 

(a) The prenuclear glides are not in the onset, as suggested by loan-
word incorporation and language games in SX. 

(b) The prenuclear glides are not in the rhyme, which is suggested by 
the poetic rhyming system in SX and also proven by phonetic 
experiments (Howie 1976; Lin 1995) which show that medial 
glides are not part of the TBU in Chinese. 

(c) The prenuclear glides and the rhyme are treated as one constituent 
in the SX language game. 

(d) The prenuclear glides are usually treated as the rhyme part in the 
fanqie system of Middle Chinese, many phonetic and phonologi-
cal characteristics of which are still retained in SX. 

 
 However, the syllable structure in (30) does not seem to be compati-
ble with modern syllable theory. The problematic area with the syllable 
structure in (30) is, in my opinion, also a conceptual problem. If G is the 
head of F, O must be the head of σ (Syllable). Structurally speaking, a 
head of a constituent is an obligatory element. For example, N is the head 
of R, since N is obligatory. But the fact is that both O and G are optional 
in SX as well as in Mandarin. Some notions of the proposal in (30) are 
problematic. Walton (1983) also points out that notions such as ‘head of 
the final’ would not be characterized in any explicit way. Besides, the 
structure in (30) would be language-specific. However, since the syllable 
is universal, there must be a generalized framework under which the 
internal structure of syllables could vary, within strictly defined limits, 
from language to language. I will discuss approaches to this issue in the 
next section. 

4.3.5 Other options within OR theory 
Although the syllable structure in (30) can express the organization of the 
Chinese syllable in some ways, there are some problems recognizing this 
as a general syllable template, as was mentioned above. The complexity 
of the status of the prenuclear glides is mainly caused by the ambiguous 
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role they play in the syllable structure, e.g. in language games of different 
dialects, or speech errors. Taking the OR syllable theory as the framework 
to work with and based on the data of language games in different Chi-
nese dialects, Yip (2003) proposes two other options without further 
discussion, both illustrated below: in (31a), prenuclear glides could be in 
both Onset and Rime, just as ‘ambisyllabic’ segments have been argued 
to be part of two syllables simultaneously; or in (31b), prenuclear glides 
might be in neither Onset nor Rime, associated directly to the syllable 
node. These two options are formalized in the following tree diagrams, 
respectively: 
 
(31)   a.        σ                                           b.     σ 
 

O           R                                 O             R 
 
                      N       C                                        N       C 
 
         p        j     a    n                             p    j    a         n 
 
The structure in (31a) shows a representation in which the prenuclear 
glide is in both Onset and Rime. The structure in (31b) shows a 
representation in which the prenuclear glide is in neither Onset nor Rime, 
associated directly to the syllable node. However, both proposals are 
problematic in one way or another. First, there is hardly any phonological 
motivation for the prenuclear glide to be in both Onset and Rhyme, simi-
lar to the evidence for ambisyllabicity of some consonantal segments. 
Rather, the evidence against the glide being in the onset as well as the evi-
dence against the glide being in the rhyme combines to weigh against this 
proposal. Thus, the ambisyllabicity-like medial glide position as in (31a) 
is not possible for SX syllable structure. The structure in (31b) also has a 
conceptual problem. As Yip (2003) points out, the prosodic hierarchy is 
usually thought to demand exhaustive parsing of entities into the immedi-
ately higher constituent. There is no particular reason why the medial 
glide should not observe this principle. Also it is well attested cross-
linguistically that a constituent is maximally binary branching (Fudge 
1969，1987；Blevins 1995) whether it is of a segment structure or of a 
syntactic structure, or as Radford (1997: 98) puts it, “all non-terminal 
nodes are binary”. Thus, the structure in (31b) does not fit the binary prin-
ciple of a prosodic hierarchy; nor does it fit the factual data of the lan-
guage. 
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4.3.6 A syntactic approach 
In the previous subsections, I have discussed six different approaches to 
Chinese syllable structure, focusing on the status of the prenuclear glide. 
Although there are also some problems with the structure in (30), this 
structure is better suited than others to express the internal syllable 
organization of SX. I assume that the problem lies with the OR syllable 
model, which may not be a universal model of syllable structure. The OR 
model, which goes back to Chinese scholars of the Song dynasty who 
developed rhyme tables in Guangyuan (1008) (Chao 1941; Karlgren 
1954, among others), was later developed by Pike & Pike (1947), Kury-
łowicz (1948) and many others. However, a number of linguists have 
realized the limitations of the OR model in structuring syllables in differ-
ent languages. As Roca (1994: 143) puts it, we cannot assume that the OR 
model is unanimously accepted, since there are important differences be-
tween authors with regard both to the number of constituents they allow 
for and to the explicit labeling of nodes. There have been many different 
approaches to the organization of syllables other than OR binary branch-
ing model. Blevins (1995: 212) introduces some of these models: 

(a) Flat syllable structure (i.e. without sub-constituents other than the 
segments themselves) (Anderson 1969; Kahn 1976; Clements & 
Keyser 1983). 

(b) Moraic approaches: σ → C0 µ (µ) C0 (Hyman 1985; McCarthy & 
Prince 1986; Hayes 1989). 

(c) Binary branching with Body: σ → Body Coda; Body → Onset 
Nucleus (McCarthy 1979; Vennemann 1984). 

(d) Ternary branching: σ → Onset Nucleus Coda (Hockett 1955; 
Haugen 1956; Davis 1985). 

 
 These four models can be represented in (a), (b), (c) and (d), respec-
tively, as follows: 
 
(32) a.       σ 

 
    x    x     x 

b.         σ 
 
      µ          µ 

c.         σ 
 

B        C 
 

   O      N 

d.         σ 
              
     O    N    C 

 
 Apart from these attempts, there are even more approaches to the 
syllable. Hall (1992) claims that the syllable in German dominates the 
subsyllabic constituents of onset, nucleus, and coda, without a rhyme. 
Geudens & Sandra (2001) present an experiment on acquisition of syl-
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lable structure and argue that Dutch-speaking pre-reading children be-
tween six and seven show no evidence for Onset and Rhyme units in their 
explicit phonological awareness. Based on the status of the prenuclear 
glide of Chinese, Yip (2003) argues that evidence for the existence of On-
set and Rhyme constituents is scanty and inconsistent, and that the sim-
pler models are sufficient to capture the facts.  
 Levin (1985, and later Ritter 1995; Calabrese 1999) argues that Syl-
lable structure is universally of an X-bar type (33a) so that each syllable 
that is a maximal projection contains one and only one endocentric head, 
and the rhyme and syllable levels as projections of the head. This can be 
formalized as in (33b): 
 
(33)     a.      X""                                       b.       N""             (syllable) 
 
          specifier    X"                                           N"              (rhyme) 
 
                     X        complement                       N0             (nucleus) 
 
                                                               ….  x       x  …. 
 
The structure in (33a) is syntactic X-bar structure. Syntactically, specifier 
means that the grammatical function is fulfilled by certain types of 
constituent which (in English) precede the head of their containing 
phrase. For example, in a sentence such as What did John do? what is the 
specifier of the CP headed by the inverted auxiliary did; the head is the 
key word which determines the properties of the phrase, which is the 
centre of the phrase; the complement is an expression which combines 
with a head word to project the head into a large structure of essentially 
the same kind. Moreover, complements bear a close morphological, 
syntactic and semantic relation to its head. 

The structure in (33b) is an X-bar syllable structure which builds on 
the idea that the syllable is a headed constituent in which the coda and 
onset can be treated as the complement and specifier, respectively. In 
syntactic terms, both complement and specifier are in principle optional 
(Hornstein 2004: 191) and the head is obligatory, which captures the facts 
of the syllabic organization in SX. Like the OR model, this model (re-
ferred to as the X-bar model) must also stipulate that only material ad-
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joined to N0 is potentially weight-determining.28 An attractive aspect of 
this model is its parallel to syntactic structure: it is suggested that sen-
tence-level syntactic structure may have a counterpart in syllable structure, 
which is also hierarchically structured. From the X-bar model in (33b), it 
can be assumed that the onset is the specifier of N"", and the coda is the 
complement of N". The X-bar model is a nucleus-centered model, because 
only the nucleus is obligatory in a syllable. Syntactically speaking, N0 is 
the head of N" and also the head of N"", i.e. N0 is the head of the rhyme and 
also the head of the syllable in terms of syllabic structure. The basic X-
bar model can be worked out in various ways, differing, for instance, in 
the complexities of syllable constituents. Van der Hulst & Ritter (1999) 
argue in favour of a structure in which an onset and a coda constituent are 
postulated, both of which are allowed to branch (34a). Another view is to 
allow multiple adjunctions directly to the N" and N"" levels, as illustrated in 
(34b): 
 
(34)       a.      N""                                         b.       N"" 
 
              O      N"                                                  N" 
 
                      N0       C                                        N0 
 
           x    x  x    x   x      x                    x … x  x      x   x … x 
 
The difference between the two views is related to the complexity of the 
syllable margins. I will not discuss the difference between these two 
views. Since SX has no complex onsets or complex codas, the syllabic 
margins are rather simple, with only one onset consonant and one coda 
consonant maximally. For the sake of simplicity, I prefer the model in 
(34b) or simply the model in (33b), which captures the facts of the syl-
lable structure of SX in a straightforward way. 
 The X-bar syllable structure in (33b) can be generalized as a univer-
sal template for syllable structure in that all the syllables of the world’s 
languages must have a nucleus (or syllabic peak), which is the obligatory 
part, while onset and/or coda are optional, differing from language to lan-
guage. As van der Hulst & Ritter (1999) explain, the X-bar structure can 
be implemented in many different ways, allowing various types of syl-
                                                 
28 Levin (1985) proposes that whether elements of the Project-N" are weightful is lan-
guage-specific.   
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lable structure, including CV, V, VC, CVC and CCVCC, all of which can 
be represented in the X-bar structure, as shown in (35): 
 
(35)   a.    N""         b.    N""        c.     N""                 d.       N""              
 
                N0                N0               N"                            N" 
 
         C     V                  V              N0                           N0             
 
                                                        V         C    C(C)    V     C(C)        
 

In the X-bar schema, X"" is Xmax and X0 is Xmin. However, both in 
syntactic structure and in syllabic structure, only X0 and Xmax are univer-
sally required, as shown in (35). The existence (or non-existence) of an 
intermediate projection N" is a language-specific matter. Syllabically 
speaking, if a language has only a simple CV structure (like Hua (Blevins 
1995: 217)), it has the [N""[N]] structure; if a language maximally has a 
CVC structure (like Cairene (Blevins 1995: 217)), it has the [N""[N"[N]]] 
structure. Blevins (1995) introduces different syllable types in the world’s 
languages, including V, CV, VC, CVC, CCV, CCVC, CVCC, VCC, 
CCVCC, CVCCC, without discussion of CGVC, the maximal syllable 
structure of SX as well as all other Chinese dialects. The CGVC syllable 
structure of SX is different from the CCVC syllable structure of Indo-
European languages such as English, because G≠C in SX and G does not 
belong with either C or V while CC in the latter case belongs to the same 
constituent. 

For syntactic structure, it is claimed that there can be multiple 
specifiers in an X-bar structure in which there are two X""s dominating X", 
each X"" having a specifier (see Chomsky 1995: ch.4; Hornstein 1999, 
2004: 191), as shown in (36): 
 
(36)                  XP 
 
            spec                 XP 
 
                        spec                   X" 
  
                                       X                    comp 
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In the multiple-Spec29 construction in (36), there are two XPs, viz. Xmax 

and X"", each having a specifier, and only X is the head.30 From this 
syntactic X-bar structure, I just borrow its structural framework for sylla-
ble organization without exploiting any parameterization of syntax. How-
ever, there is a parallel with the X-bar syllable structure in that every 
syllable is defined by a unique head or nucleus, and every nucleus defines 
a unique syllable (Levin 1985). The multiple-Spec X-bar structure in (36) 
captures the internal organization of the maximal SX syllable structure, 
CGVC, which can be represented as in (37): 
 
(37)                   Nmax                                                                     (Syllable)      
 
                C                  N""                                       (Final) 
 
                           G                   N"                           (Rhyme) 
  
                                       N0                    C              (Nucleus) 
 
                                       V 
 
The maximal SX syllable structure in (37) shows that the onset C is spec 
of Nmax, the prenuclear G is spec of N"", and the coda C is comp of N", be-
cause C, G and C are all optional in syllabic structure underlyingly. N0 is 
the head of N" and also the head of Nmax, which is the maximal projection, 
the syllable. The multiple-Spec X-bar syllable structure in (37) also shows 
that the G is not affiliated directly with either C or V, on the assumption 
that G belongs to N"", a higher projection than N" and different from Nmax. 
With the X-bar structure in (37), I claim that every N (including N" and 
N"") in (37) is a constituent. Languages with structures more complex than 
CGVC are very rare because in CGVC each segment belongs with a 
different constituent. Syllable types such as CCVCC and CVCCC (as in 
English), can also be subsumed under the [N""[N"[N]]] structure because 
the prevocalic consonants (if they are in the onset cluster) are both lodged 
under the N"" and the postvocalic consonants are both (or all) under one N" 
and/or the N"", depending on whether or not the postvocalic consonants are 
in the weight domain, according to Levin (1985).  

                                                 
29 The term ‘multiple-Spec’ is borrowed from Chomsky (1995: ch.4). 
30 I owe my thanks here to Boban Arsenijevic!, my colleague in LUCL, for discussing X-
bar theory with me. 
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The X-bar syllable structure in (35a) is universal because every lan-
guage has the CV syllable type (Roca 1994; Blevins 1995), which, how-
ever, allows language-specific parameterization of possible syllabic seg-
ments (Levin 1985) and different sub-constituents like those in (37). The 
structures in (35c), (35d) and (37) are all derived from (35a) and are lan-
guage specific. However, the X-bar template itself is universal.  

Harris (1985, 1990) argues that the coda is not needed as a constitu-
ent in phonology on assumption that all subsyllabic structure is maxi-
mally binary (Fudge 1969; Blevins 1995, among others). In SX syllable 
structure, complex onsets and complex codas do not exist, so that the on-
set, medial glide and coda are all terminal slots, not constituents, which is 
explicitly represented by the multiple-Spec X-bar structure in (37), obvi-
ously better so than in the structure in (30). The main difference between 
the multiple-Spec X-bar syllable structure in (37) and the conventional 
syllable structure in (30) can be summarized as follows: 

(a) The onset and coda are not constituents, for they are the termi-
nals in syllable structure; 

(b) The medial glide is not the head but specifier of N"", for G is op-
tional in the SX syllables; 

(c) Only N0 is a head in the syllable structure, for only N0 is an 
obligatory element. 

 
In (37), there are three constituents under the syllable node. Each 

constituent is a projection. The maximal projection is Syllable (Nmax). 
There is also the projection of Final (N"") and the projection of Rhyme (N"). 
The Final is a constituent which can branch into G and N". The Rhyme is 
a constituent which can branch into N0 and C. The Nucleus is also a 
constituent which can branch into VV (in SX) (or VG in Mandarin) or 
two moras. Every entity of CGVC in SX can be parsed into the immedi-
ately higher constituent in the structure in (37). The existence of the Final 
constituent suggests that syllables in SX are maximally composed of two 
parts: Onset and Final. If a syllable has no onset underlyingly, like GVC, 
GV, VC, or V, its X-bar structure also obligatorily has an Nmax and an N0 
as CGVC. These structures can be illustrated as follows: 
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(38)         Nmax                           Nmax               Nmax                   Nmax                       Nmax 
 
                N""                      N""                                                         N"" 
 
                N"                       N"              N"                  N"                    N" 
 
                N0                      N0             N0                N0                            N0           
 
        G     V      C     G       V               V       C        V       C   G    V      C 
 
The X-bar syllable structures in (38), all derived from (35a), have the 
same Nmax realization as those in (35), which Levin calls N-placement.  
The structures in (38) show that G cannot link directly to Nmax even if 
there is no onset consonant in the syllable (spec of Nmax) in underlying 
form, which strongly suggests that G cannot be the onset in SX, so that a 
phonetic onset must be inserted as the specifier of Nmax. In short, the 
[Nmax[N0]] X-bar syllable structure is universal, which allows intermedi-
ate nodes N" and/or N"", differently from language to language. I claim that 
in syllable typology, there should be a different CGVC syllable type like 
[Nmax[N""[N"[N0]]]] which holds for SX and which does not have the prob-
lems associated with the proposals that I described in the previous sec-
tions. The multiple-Spec X-bar syllable structure in (37) allows three 
different internal hierarchical constituents, which can behave as a whole, 
or independently of each other, thus satisfying the different phonological 
rules involved in poetic rhyming, language games, speech errors, the Fan-
qie system, etc. In addition, I hope that the syllable structure proposed for 
SX in (37) will also be useful for an analysis of the syllable structure of 
Mandarin. 

4.4 The Coda in Shaoxing 
 
According to the SX syllable structure in (37), there is a coda position, 
which seems well motivated by the SX data in such examples as in (2) 
and (7) above. However, there is a strict constraint on the syllable coda in 
SX in that only a glottal stop or velar nasal is acceptable in the coda (see 
CODA-COND (18), ch.2). This leads to an extremely asymmetrical picture 
that in the onset all the 29 consonants in SX can occur while in the coda 
only [/] or [N] are acceptable. This phenomenon gives rise to the natural 
question whether it is really necessary to postulate a full coda position in 
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the SX syllable. In this section, I will discuss the phonetic and phonologi-
cal properties of the coda consonants in SX. I claim that the glottal stop [/] 
is the result of debuccalization of syllable final stops and the velar nasal 
[N] is what has remained as a coda when the other two nasals (bilabial na-
sal [m] and alveolar nasal [n]) were debuccalized, resulting in the 
nasalization of the preceding vowels. The debuccalization of syllable final 
consonants is caused by diachronic attrition, which will be discussed in 
this subsection.  

4.4.1 Previous argumentations for different dialects 
Because of the extremely limited number of the coda consonants, some 
researchers have claimed that there is no real coda in the underlying syl-
lable-final position in Chinese dialects such as Beijing (on which Manda-
rin is mainly based) (Wang 1993, 1999; Duanmu 1999) and Shanghai 
(which is one of the Wu dialects, just like SX) (Duanmu 1999). Wang ar-
gues that there is no coda in Beijing because the five postnuclear seg-
ments in the syllables are [j], [w], [n], [N] and [r], all of which are sono-
rant. Wang (1999: 226) assumes that the Beijing syllable finals [n], [N] 
and [r] are actually all glides and vocalic, just like [j] and [w], so that all 
Beijing syllables are open, without a final C. Wang’s syllable structure of 
Beijing, taking [fan55] ‘turn over’ as an example, is represented as follows 
in the OR model: 
 
(39)                σ  
 

O      R 
 
                           N 
 
                   f    a     n 
 
 Duanmu (1999) argues that Shanghai has no coda consonants 
underlyingly and all syllables have a CV structure. Duanmu (1999: 494) 
assumes that the VN combinations such as [´n in yn oN] can be phone-
mically analyzed as nasalized vowels [´̃ Ĩ ỹ õ] and all [V/] combinations 
are underlyingly laryngealized vowels (written as [V’]). In his view, the 
syllable-final C in Shanghai only occurs in surface representation and it 
will be deleted when unstressed. 
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 Chan (1997) proposes that in Fuzhou (one of the Min dialects) the 
syllable-final glottal stop [/] is placed in the nucleus with a plain vowel 
preceding, e.g. [pA/5] ‘white’, whose syllable structure can be represented 
in the OR model as in (40): 
 
(40)                σ      
 
                O           R 
 
                              N 
 
                 p        A      / 
 
Chan (1997: 279) assumes that [/] in Fuzhou [pA/5] is disappearing glot-
tal stop and that it occupies the same position as an off-glide in the nu-
cleus, forming an open syllable so that it has the same length as an open 
syllable ending in a vowel. What Chen means by “disappearing glottal 
stop” is, as I understand, that the glottal stop is never like a common syl-
lable-final consonantal stop with specific place articulation and it has no 
robust phonetic realization. In Shanghai and Fuzhou, the syllable-final [/] 
is assumed to be dropped, for the sake of the syllable length, either result-
ing in shorter duration, as in Shanghai (Duanmu 1999), or in longer dura-
tion, as in Fuzhou (Chan 1997). The motivation of the two proposals is to 
assume that there is no coda consonant in Mandarin or in Shanghai or in 
Fuzhou. However, I assume that both the final nasal and the final glottal 
stop are in coda position in SX, which will be discussed in the following 
subsections.  

4.4.2 Debuccalization in SX 
As is well known, the syllables in Middle Chinese allowed a number of 
coda consonants, including the nasals /m/, /n/ and /N/ and the stops /p/, /t/ 
and /k/ (Wang 1963, 1985; Zhan 1991; Liu 2001; among others). Wang 
(1963, 2003) and Liu (2001) divided the Middle Chinese syllables into 
three categories: yin rhyme, yang rhyme and ru rhyme. Yin rhyme refers to 
syllables ending with a vowel, also called open syllables; yang rhyme re-
fers to syllables ending with nasals; and ru rhyme refers to syllables end-
ing in stops. Through diachronic attrition, the syllable-final nasals and 
stops were gradually dropped, with differences from dialect to dialect. 
Mandarin nowadays only has /n/ and /N/, missing all other consonants, 
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and SX has only /N/ and /// in syllable-final position. What happened to 
the SX syllable-final consonants? I assume that /m/ and /n/ and /p/, /t/ and 
/k/ have not really disappeared but that they have debuccalized.  
 Debuccalization, also sometimes referred to as de-oralization, is a 
phonological process in which a consonant segment loses its oral articula-
tion (Trask 1996). Debuccalization is found with stops, fricatives, and 
nasals cross-linguistically (Humbert 1995). Humbert describes a number 
of processes of syllable attrition in which a syllable-final consonant is 
debuccalized. In such processes, the segmental place component is lost, 
but the manner component often remains and is interpreted as a (new) 
segment. A number of authors (Chomsky & Halle 1968; Clements 1985; 
Steriade 1987) claim that /// and /h/ have no (oral) place component. 
Based on a unary feature system (van de Weijer 1994, 1996), the segment 
structures of /p t k // (which were claimed to be the syllable codas in 
Middle Chinese) could be represented as follows:31 
 
(41)  a. /p/   C             b. /t/    C             c. /k/     C              d. ///    C 
 
                 [stop]                  [stop]                   [stop]                  [stop]    
 
                   [U]                      [I]                        [A] 
 
In the segment structures in (41), the three place elements [U], [I] and [A] 
indicate labial, coronal and velar articulations, respectively. Cross-
linguistic evidence suggests that debuccalization processes indeed involve 
deletion of the entire place component (Clements 1985; Humbert 1995). 
As for the syllable-final stops, the information that closure takes place in 
the oral cavity is encoded in the presence of the c-place component. The 
place elements then specify which articulators are involved. The manner 
component representing complete closure without a place component im-
plies obstruction in a location outside the oral cavity. The only remaining 
physiological possibility for closure, then, is the glottis, resulting in a 
glottal stop ///, as shown in (41d). Thus /// is the new segment resulting 
from the three stops when debuccalizing through historical attrition in SX. 
A parallel course of events can be envisaged for the syllable-final nasals 
/m/, /n/ and /N/, whose segment structures are represented below: 
 

                                                 
31 Not shown in (41) are Laryngeal features: oral voiceless consonants have [–voice], 
while the glottal stop has [+constricted glottis]. 
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(42)   a.  /m/     C                    b.  /n/      C                   c.  /N/    C 
                                                                
                      [stop]                            [stop]                         [stop]              
              
                      [nasal]    [U]                 [nasal]    [I]                [nasal]   [A] 
 
 When debuccalizing, nasals lost the place components, with manner 
components still remaining, just as the final stops did. Nasality, however, 
cannot be realized in a segment without a place component (Humbert 
1995), which leads to a default Place interpretation involving coronality, 
as was discussed in chapter 2 and 3. Cross-linguistic evidence shows that 
the coronal Place feature has the most unmarked status in different as-
pects. (cf. Paradis & Prunet 1989; Rowicka & van de Weijer 1994).  
 As was discussed above, in SX there is only one velar nasal [N] in the 
coda position and there are three nasalized vowels in surface representa-
tion. I have discussed vowel nasalization in chapters 2 and 3 and assumed 
that the underlying forms of the nasalized vowels are /VN/. It is also be-
lieved that SX had three nasals, [m], [n] and [N] in the coda in the Middle 
Chinese times just like other Wu dialects (Zhan 1991). I assume that in 
SX, of the three nasals mentioned above, /m/ and /n/ underwent 
debuccalization and lost the place components of labial and coronal, 
spreading the feature of nasality to the preceding vowel, resulting in 
vowel nasalization, as was discussed in chapter 3, with only [N] remaining 
as a coda. The phenomenon that the underlying /m/ and /n/ were lost in 
syllable-final position, triggering the preceding vowel nasalization and /N/ 
remains a coda nasal in surface representation suggests that the syllable 
final [N] has the velar place component, which will be discussed further in 
§4.4.3. Thus, I assume that [m] and [n] were debuccalized but [N] re-
mained as a coda nasal in SX. This assumption gives rise to the question 
why [m] and [n] underwent debuccalization but [N] did not. This question 
will be addressed in the next section. 

4.4.3 Nasal debuccalization 
Debuccalization can be either a diachronic process or a synchronic rule. 
For example, in some Spanish dialects, [s] debuccalizes into [h] unless it 
precedes a vowel, e.g. mismos [mihmoh] ‘similar’. Such a phenomenon of 
debuccalization is essentially the loss of the supraglottal articulation with 
retention only of the open glottis gesture (McCarthy 1988: 88). Nasal 
debuccalization in SX is caused by historical attrition in the same way as 
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debuccalization of syllable-final stops. Through debuccalization, nasals 
lost their place compenent, with nasality remaining. Since nasality cannot 
be realized in a form of segment without articulation component, 
debuccalized nasals get deleted, resulting in the nasalization of the 
preceding vowel.  
 In markedness theory,32 there are at least two separate markedness 
hierarchies that play a role in phonological processes such as assimilation, 
epenthesis, lenition and deletion (van der Torre 2003). For example, stops 
are highly unmarked in the onset while they are the most marked in the 
nucleus. The places of articulation of [m], [n] and [N] are labial, coronal 
and dorsal, respectively. Cross-linguistic evidence shows that [m] is the 
most preferred nasal in onset position while [N] is the most preferred nasal 
in coda position (see Selkirk 1984; Harris 1994). For example, in almost 
all Chinese dialects, which have a nasal in onset position, it always in-
cludes [m], and when in coda position it always includes [N], but the re-
verse is not true. Therefore, [N] is the most unmarked and [m] is the most 
marked in coda position. The reverse is true in onset position. In SX, coda 
consonants are assumed to be moraic (which will be discussed in §4.5) 
and it is universally true that the more sonorant a segment is, the more 
likely it is to be moraic.  In element theory, [A] (dorsal) is more sonorant 
than [I] (coronal) and [U] (labial), and [U] is the least sonorant of the 
three (Botma 2004). Thus, we have a hierarchical ranking of the three ele-
ments for the coda of SX as: *LAB ≫ *COR ≫ *DORS.  
 Although the debuccalization of the SX syllable final consonants has 
the tendency of losing the place components, the syllable structure still 
requires a moraic coda after a [-tense] vowel. To satisfy this requirement, 
there is a constraint MAX-IO(C) which requires the input coda position to 
be preserved in the output. This constraint should be highly ranked to 
guarantee preservation of the coda. Now, we have the constraint ranking 
for the debuccalization of the SX syllable final nasals, as in (43): 
 
(43)   Debuccalization constraint ranking: 
          MAX-IO(C) ≫ *LAB ≫ *COR ≫ *DORS 
  

                                                 
32 Markedness theory refers to any of several approaches which attempt to establish a 
systematic, principled and (usually) universal distinction between marked and unmarked 
forms. The best-known attempt is that in the last chapter of Chomsky & Halle (1968), 
which argues that, for every feature in every possible environment, one value will be 
unmarked. The SPE approach is not usually regarded as satisfactory (Trask 1996).  
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The constraint ranking in (43) captures the fact that a coda is re-
quired in the SX syllables if the nucleus vowel is [-tense], e.g. [pE/5] 
‘eight’, [zI /3] ‘enter’, [˙´/3] ‘join’, [t˛IN52] ‘gold’, [n´N31] ‘able’, [zÅN31] 
‘taste’, etc. We assume that the preservation of /N/ and /// in the SX syl-
lable coda is the result of a compromise between syllable weight require-
ments and debuccalization, which can be expressed through a constraint-
based analysis as in (44) and (45): 
 
(44) Input  /-m, -n, -N/ MAX-IO(C) *LAB *COR *DORS 
 a.       [-m, -n, -N]  *! * * 
 b.             [-n, -N]   *! * 
 c.               [-N]    * 
 d.                 *[C] *!    
 
The tableau in (44) shows that candidate (d) does not allow any coda, 
violating MAX-IO(C), and is ruled out; among candidates (a), (b) and (c), 
the more nasals are kept, the more violations there are against 
debuccalization. Thus, candidate (c) is the winner because it violates the 
least important constraints. As a result, SX still allows syllable-final nasal 
/N/ as a coda, rather than bilabial or alveolar nasals. As for the stops, the 
optimal coda /// comes out through the same constraint, as shown in (45): 
 
(45) Input   /-p, -t, -k/ MAX-IO(C) *LAB *COR *DORS 
 a.         [-p, -t, -k]  *! * * 
 b.              [-t, -k]    *! * 
 c.                  [-k]    *! 
 d.               [-/]     
 e.                 *[C] *!    
 
The tableau in (45) shows that [/] is the optimal output as the syllable 
coda in SX for it violates no constraint against place of articulation. In 
short, in nasal debuccalization in SX, the bilabial nasal may have been 
lost first and the velar nasal remained, perhaps because velar is the least 
marked place of articulation among coda consonants (cf. van der Torre 
2003) and because the coda position was still required for the sake of the 
weight of the rhyme in SX. As a result of debuccalization, SX has only 
two consonant segments, /N/ and ///, as potential syllable codas. SX 
underwent debuccalization of all three coda stops, which became realised 
as ///. As for the nasals, only /m/ and /n/ debuccalized, resulting in 
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nasalization of the preceding vowel, while /N/ remained in the coda, be-
cause the underlying nasal(s) in the vowel nasalization in SX cannot be 
/N/, but usually /n/, which can be supported by the nasal restoration trig-
gered by liaison (which was discussed in chapter 3), in which the nasal is 
restored from the nasal vowel when followed by a vowel and the restored 
nasal becomes the onset of the following syllable. Since the nasality in 
nasal vowels receives the default Place specification, namely, coronal, the 
restored nasal is usually [n] in surface representation, as shown in (46): 
 
(46) Monosyllables: Disyllables:  
 b. [nE31]   ‘difficult’         [nE31a] → [nE31na]     ‘Difficult!’   
 c. [thjE52]  ‘heaven’          [thjE52a] → [thjE52na]   ‘God!’ 

 
The nasal restoration in (46) shows that the nasal vowel is underlyingly a 
vowel + nasal sequence which, however, disappears in nasal debuccaliza-
tion.33 Moreover, /n/ and /N/ are underlyingly distinctive since underlying 
minimal pairs like /lan13/ ‘lazy’ and /laN13/ ‘cold’ exist in SX. Cross-
linguistically, in Mandarin which has the same linguistic origin as SX, 
/kan/ ‘dry’ and /kaN/ ‘steel’ are phonetically realized by way of different 
nasalized vowels as [kæ̃] and [k̃], respectively (Wang 1993). Through 
the analysis above, I assume that the syllable-final nasal [N] in SX does 
not debuccalize because I assume that the remaining coda nasal [N] still 
has an articulatory place, which can be explained by the velar nasal 
gemination in liaison (which was discussed in 4.2), as shown in (47): 
 
(47) [tshoN52a] → [tshoN52Na] ‘dash ahead’ 
 [≠IN31a] → [≠IN31Na] ‘(how many) people!’  
 
The examples in (47) show that the first syllable-final nasal is 
ambisyllabified to be the onset of the second syllable through nasal 
gemination. When the velar nasal [N] becomes the onset, it must have an 
articulatory place to be checked by certain constraints on the distribution 
between onset consonants and the following vowels for aspects of Place 
features. However, once debuccalization has taken place, no articulator 
remains accessible in the representation, and the feature tree of the seg-

                                                 
33 The geminated nasal [n] from the data in (46) is consistent with the reconstructed 
rhyme [jEn] when preceded by onset coronal consonants in Middle Chinese, according to 
Zhongyuan Phonology (a book of ancient Chinese phonology, 1324 AD) (see Wang 
1963).  
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ment is deleted (Halle 1995: 214). The difference between nasal 
debuccalization and plosive debuccalization is that when all place compo-
nents get lost, nasality is usually realized by way of nasalization of the 
preceding vowel and the debuccalized nasal is lost while plosive 
debuccalization results in a new segment, the glottal stop [/], which has 
no articulatory place.  

4.5 Syllable Weight 
 
Bearing in mind that SX still kept a coda for the sake of potential syllable 
weight (recall that [-tense] vowels cannot occur in the syllable-final posi-
tion as the whole weight unit), every syllable in SX is phonetically heavy 
enough to be stressed or to realize full tones, which was already discussed 
in chapters 2 and 3. Since the syllable weight in SX is decided by stress, 
not by structure, a CV syllable can be heavy when stressed and a CGVC 
syllable can be light when unstressed. In this section, I will present my 
analysis of the SX syllable structure in terms of weight, focusing on the 
difference in weight between syllable types. I claim that N" is the weight 
domain in the SX syllables. 

4.5.1 Weight-irrelevance of CG 
As was argued in chapter 1, the advantage of the mora model in analyzing 
syllable structure is to offer a clear-cut picture of the weight of syllables. 
However, the X-bar syllable structures as shown in (38) also explicitly 
explains the weight relevance or weight irrelevance of syllabic constitu-
ents or non-constituent elements. As was discussed previously in this 
chapter, the SX syllable structure has three internal constituents: Final, 
Rhyme and Nucleus, represented as [Nmax[N""[N"[N0]]]] in X-bar frame-
work, within which the onset is specifier of Nmax (Syllable), the prenu-
clear glide is specifier of N"" (Final), and the coda is complement of N" 
(Rhyme). The syllable is an N-centered structure in the X-bar framework 
so that N is an obligatory weight contributor to the syllable. Most 
phonologists hold that syllables are maximally bimoraic (Hyman 1985; 
Davis 1999, among others), although there are some arguments for tri-
moraic structure over superheavy rhymes which, however, do not occur in 
SX. Weight-by-stress ((47), ch.2) demands that stressed syllables are 
heavy and bimoraic and unstressed syllables are light and monomoraic for 
all the syllable types in SX. Some researchers (e.g. Duanmu 1999) claim 
that heavy syllables must be CVV or CVC and light syllables are CV, 
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assuming that the syllable weight determines the syllable types or the re-
verse. Moreover, it is well known that the onset is weight-irrelevant in the 
syllables of the world’s languages (McCarthy & Prince 1986; Hayes 1989; 
Goedemans 1998, among others). Some phonetic experiments (Howie 
1976; Lin 1995) show that the prenuclear glides in Chinese are also 
weight-irrelevant. Thus, as for a CGVC syllable in SX, both C and G be-
fore V are non-moraic, i.e. a specifier is weight-irrelevant in syllable 
structure. Accordingly, such syllables as [kwa/5] ‘scrub’, [/wa/5] ‘dig’ 
and [/a/5] ‘duck’ in SX are of the same weight. Their syllable structures 
can be presented as in (48): 
 
(48)   a.      Nmax                       b.           Nmax                  c.         Nmax                        
 
                   N""                             N""                                    
 
                   N"                              N"                         N" 
 
                   N0                             N0                         N0                                       
 
         k  w   a       /           /  w     a       /           /      a      / 
 
In (48) the prevocalic consonants, [k] and [w], are adjoined to Nmax and 
N"", respectively, which suggests that neither Nmax nor N"" is the weight do-
main of the syllable. However, the fact that both C and G are weightless 
does not indicate that C and G are both in the onset or even in the same 
constituent. In terms of weight, syllables like CGVC, CVC, GVC, and 
VC have the same weight as long as VC has a weight the same heavy. 
Both moraic structure and X-bar structure are consistent with each other, 
capturing the organizational facts of the SX syllables. 

4.5.2 The weight domain in SX 
The weight domain is the constituent that directly dominates the segments 
contributing to weight. The elements of the weight domain can be differ-
ent from language to language. For example, a glide before the peak 
vowel can be in the weight domain if it is vocalic, like [j] in English 
[tju…n] ‘tune’; whereas [j] in SX [tjØ52] ‘lose’ is not in the weight domain, 
as discussed above. Consonants can also contribute to weight according to 
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weight-by-position (Hayes 1989). In the onset they never do,34 while in 
the coda they can, depending on the language in question or even on the 
position in the word.35 If the coda (which is adjoined to N") is weightless, 
it is non-moraic, which suggests that N" is not the weight domain of the 
language in question. Cross-linguistic evidence shows that in most of the 
world’s languages the weight of a syllable depends on the properties of its 
rhyme (Hyman 1985). In the X-bar structure of SX, [N"[N0]] is the weight 
domain which contains both nucleus vowels and coda consonants, be-
cause the coda in SX contributes to weight and is therefore moraic. In 
moraic theory, the approach to distinguishing weight differences is that 
short vowels project one mora whereas long vowels are necessarily bimo-
raic and thus heavier (van der Hulst & Ritter 1999). In SX, vowels are 
unspecified for length. Instead, they are specified as tense vs. lax. All six 
phonemic vowels are [+tense] and can occur in syllable-final position, 
forming the whole weight unit. Hence, [+tense] vowels in open syllables 
(CV) are potentially bimoraic; [-tense] vowels, which cannot occur in 
open syllables, are unexceptionally monomoraic, so that a syllable with 
only a [-tense] vowel as the whole weight unit is unacceptable. As it is, 
every [-tense] vowel must be followed by a coda consonant, making the 
syllable bimoraic. Thus, the coda consonant in SX contributes to weight. 
In terms of moras, the VC tier in SX is equal to the moraic tier in the 
syllable structure, as shown in (49):  
 
(49)            N"                              N"   
 
                   N0                             N0                                                       
 
                  V      C                      µ       µ 
 
The structure in (49) shows that the syllable final C is moraic in SX. 
Duanmu (1999) assumes that all syllables of Shanghai Chinese36 are weak 
syllables because (i) Shanghai has no diphthongs and vowels are not dis-
tinct for length, like SX. (ii) if Shanghai has heavy syllables, there are no 
                                                 
34 Some assume that in some languages like Pirahã, the onset can also be moraic (see 
Davis 1985; Everett 1988; Topintzi 2004). Cf. Goedemans (1998) for discussion. 
35 Hayes (1989) assumes that an obstruent in the coda is usually not moraic, but if it is in 
the position of ambisyllabicity it is moraic. 
36 Shanghai is also one of the Wu dialects like SX and its syllable structure is very simi-
lar to that of SX, with no diphthongs. However, it has an alveolar nasal and a velar nasal 
in coda position as well as the glottal stop [/] (Duanmu 1999).   
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weak syllables, because all the syllables in Shanghai have the same struc-
ture; (iii) there is no phonological evidence that all rhymes in Shanghai 
are heavy (Duanmu 1999: 493). Weak syllables, however, are all 
monomoraic (Duanmu 2000a). However, I assume that all syllables in SX 
are heavy when stressed and can be weak when unstressed. The most 
important phonological evidence that the rhymes in SX are basically 
heavy is that contour tones should be realized on two moras or by bimo-
raic rhymes, because a contour has two tone features, either [hl] or [lh], 
and one mora can bear at most one tone feature. The bimoraic status is 
realized by tense vowels or VC combinations if the nucleus vowels are [-
tense]. Thus, the two syllable-final consonants in SX, [N] and [/], also 
contribute to weight. For example, the syllables like [be31] ‘compensate’ 
and [pE/5] ‘eight’ are well-formed because the glottal stop is also moraic. 
But *[CE] 37  is ill-formed in SX for its lack of enough weight when 
stressed. This can be represented in terms of the weight domain as in (50): 
 
(50)    a.          Nmax                 *b.       Nmax                 c.    Nmax 
 
                        N"                                N"                             N" 
 
                     µ    µ                               µ                           µ    µ 
 
               b       e31                       C       E                      p   E     /5 
                
Syllables like (50b) are not acceptable in SX, as stipulated by the segment 
filter (see (45) in ch.3). Although syllables ending with the glottal stop is 
phonetically short and realized in one-digit tone pitch, phonologically, the 
tones [5] on [pE/] and [31] on [be] are both born by bimoraic syllables, as 
shown in (50).  
 Some scholars think that the syllable-final glottal stop /// in some 
Chinese languages is weightless, e.g. Shanghai (Duanmu 1999), Fuzhou 
(Chan 1997), Cantonese (Yip 2002), etc. However, the two syllable-final 
consonants, /N/ and ///, both contribute to weight in SX. Nasals are sono-
rant enough to be moraic. Obstruents can also be moraic according to 
weight-by-position (though some (e.g. Hyman 1985) think that an obstru-
ent within the rhyme does not have weight). Trigo (1988) argues, within a 
binary valued Feature Geometry framework, that /// and nasality lose the 
property of being consonantal when the place component is lost in that 
                                                 
37 [C] here refers to any existing consonant in SX. 
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the [+cons] specification is realized by the c-place component and the 
debuccalized /// and nasality become defective for [cons] when the c-
place component is lost. The syllable-final /// is a defective segment in 
SX, resulting from the debuccalization of the final stops, during which the 
place component is lost, as was discussed in the previous section. As a 
result the syllable-final /N/ and /// in SX are both phonetically and 
phonologically well motivated to be moraic, making the rhyme heavy 
enough to be bimoraic and get stressed.  

Since all [-tense] vowels are allophones of [+tense] vowels, which 
was discussed in chapter 3, underlyingly all syllables are heavy and bimo-
raic and light syllables are only phonetically realized as monomoraic in 
surface representation in SX. As was discussed in chapter 2, the syllable 
weight is decided by stress and heavy syllables are realized as full tones 
in SX, viz. any full-tone syllable is heavy and bimoraic, regardless of the 
syllable types. Not only can a CV syllable be heavy (like (50a)), a CGVC 
syllable can also be light and monomoraic when unstressed for lexical or 
syntactic reasons. This phenomenon can be captured by a constraint as in 
(51): 
 
(51)   WSP ≫ MAX-µ38 
 
The constraint in (51) stipulates that a syllable is monomoraic unless it is 
stressed, or vice versa (a syllable is bimoraic unless it is unstressed), 
which is unexceptionally observed by all the SX syllables. Thus when 
unstressed, the syllable of CGVC can also be monomoraic, as shown in 
(52): 
 
(52)                 Nmax 
     
                        N"" 
 
                        N"         
 
                        µ                                                   
 
          C   G   V   C  
 
                                                 
38 In (51), WSP (Prince 1990) requires a stressed syllable to be bimoraic; MAX-µ (after 
Kager 1999) requires an unstressed syllable to be monomoraic. 
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The structure in (52) shows that a maximal CGVC syllable type in SX can 
be monomoraic when unstressed. Bearing in mind that stress in tone lan-
guages is different from that in a stress language, as was discussed in 
chapter 2, cross-linguistic evidence shows that stress is strongly associ-
ated with a number of acoustic features. The stressed syllable is usually 
marked by a change in pitch, increased length, increased amplitude and 
changes in the quality of the vowel and the relative absence of spectral tilt 
(Fry 1958; Lieberman 1960; Sluijter & van Heuven 1996). Unstressed 
syllables may be signaled acoustically by less intensity, shorter duration, 
the absence of a spectral change, vowel reduction, steeper spectral tilt or 
some combination of these. However, the coda is still moraic even in an 
unstressed monomoraic syllable, as shown in (52). Every syllable in SX 
should be potentially bimoraic in that stress in SX is decided by the lexi-
cal meaning or grammatical function of the syllable, rather than by the 
syllable type. Stress plays a crucial role in the phonological and 
morphological structure of languages cross-linguistically. The structures 
in (50) and (52) also suggest that the moras in the weight domain are the 
TBUs in SX in that only stressed syllables are heavy enough to bear full 
tones. 

4.6 Phonotactics 

4.6.1 Simplicity of segment sequences in SX 
Phonotactic constraints are phonological constraints on segment se-
quences in the syllable domain. Any formulation of generalizations at the 
segmental level and higher prosodic levels is awkward without reference 
to the syllable constituent (Féry & van de Vijver 2003). Cross-linguistic 
evidence shows that there are some universal principles of phonotactics in 
the world’s languages, such as the Sonority Sequencing Principle (SSP) 
and the Syllable Contact Law (SCL)39  (see e.g. Butskhrikidze 2002). 
However, co-occurrence restrictions are to a smaller or larger extent lan-
guage-specific. For example, ts- is perfectly acceptable in syllable-initial 
position in SX but never syllable-finally, while the reverse is true in Eng-
lish. I have already discussed some phonological constraints on the 
segmental arrangement in the SX syllable structure in previous chapters. 
The topic of phonotactics in SX in this section serves as a summary of 

                                                 
39 The SCL (Syllable Contact Law): In any sequence Ca.Cb, there is a preference for Ca 
to exceed Cb in sonority (Vennemann 1988).  
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this chapter since it is always the case that it is hardly possible to analyze 
syllable constituency in Chinese without going into phonotactics.  
 As was discussed above, the X-bar structure in (37) very well cap-
tures the segmental organization of the syllable structure in SX, which 
tells us that the maximal segment sequences of a SX syllable is CGVC, 
each segment belonging to a different hierarchical constituent. Except for 
[AÅ] as in [hAÅ35] ‘good’, which is a combination of vowels (VV) in the 
nucleus, there is no two-segment sequence under a minimal sub-constitu-
ent in a syllable. In other words, the segment sequence is rather simple in 
terms of phonotactics. The simplicity of SX segment sequences can be 
briefly summarized as follows: 

(a) Onset clusters are not allowed; 
(b) Complex codas are not allowed; 
(c) The minimal sub-constituent has only one terminal segment (ex-

cept [AÅ]) in the nucleus. 

4.6.2 Distribution of the Initials and the Finals 
There are constraints governing the segment sequences between the onset 
consonant and the prenuclear glide or the nucleus vowel, although they 
are not in the same sub-constituent. As was discussed in §4.3.6, the syn-
tactic structure in (37) just captures the sub-constituent relations of the SX 
syllable structure. In X-bar structure, the onset is the specifier of the syl-
lable (Nmax), the prenuclear glide is the specifier of the Final (N"") and the 
coda is the complement of the rhyme (N"), as shown in (37). The se-
quences of different segments between constituents are based on certain 
constraints which have been discussed in previous chapters. The con-
straints for the coda segments are very simple, for there are only two seg-
ments in the coda: /N/ and /// in SX, both contrastive with each other as a 
coda, which is stipulated by the CODA-COND (see (16), ch.2). All the con-
straints and rules concerning the phonotactics in SX will be presented 
again in this subsection. 
 As was discussed previously in this chapter, syllables in SX are typi-
cally parsed into two parts: Initial (onset consonant) and Final (all that is 
left after the onset). As a sub-constituent, the Final always appears as one 
integral unit in the forms of VC, GV and GVC, as was discussed in chap-
ter 2. There are no segment sequence constraints involved between V and 
C (except for the constraint that any [-tense] nucleus vowel has to be fol-
lowed by a coda), or between G and V, or G and V and C, each combina-
tion functioning as a sort of closed element, which means their number is 
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limited so that an increase of the number of lexical syllables is only made 
possible by combinations of Initials, Finals and tones. As was discussed 
in chapter 2, there are 29 consonants, 48 finals (in five different types) 
and eight tones. Roughly speaking, there should be logically 620 syllables 
(excluding the shaded cells for non-existing syllables and ‘?’ cells for 
undecided status, as shown in the tables of (54), (64), (70) and (73) be-
low, and disregarding the different tones) and when different tones are 
added, the number of syllables could be about three or four times bigger 
(considering four tones are in complementary distribution with the other 
four in obstruent-initial syllables, and some undecided possibilities and 
accidental gaps. However, no stock has been taken of the existing SX syl-
lables, most of which have more than one lexical meaning for each, 
symbolized by different Chinese characters.  
 As for the phonotactic segment sequences, disregarding tones, the 
main issue involved is the combination of onset consonants with Finals. 
There are 29 onset consonants, including [p ph b m f v t th d n l ts tsh dz s 
z tÇ tÇh dÛ  Ç Û k kh g N h H /], which were discussed in chapter 2 (see the 
table of 29 consonants in (35), ch.2). There are 48 finals, which can be 
presented in the following table: 
 
(53)  48 Finals in SX: 

C 
 

V(V) Ṽ 
 

GV(V) GṼ VC GVC 
mÆ   ẽ ja wa jẼ wẼ IN I/ jaN ja/ 
nÆ  i Ẽ je we Á∏̃ w∏̃ ´N ´/ joN jo/ 
N y ∏̃ jo wo jẽ  aN a/ waN wa/ 
lÆ  e  jØ    oN o/ woN wo/ 
 a  jAÅ    ÅN E/ wÅN  
 Ø          
 o          
 u          
 AÅ          

 
In (53), ‘C’ refers to syllabic consonants; VV is grouped together with V, 
for this VV only acts as a long vowel; Ṽ is separate from V, for under-
lyingly Ṽ is /VN/. The table in (53) displays the full picture of 48 Finals 
in SX, divided into seven groups. The construction of syllables in SX is 
simply a combination between a Final and an onset consonant. In this 
subsection, I will present my data-based analysis of the construction of 
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such combinations (syllables), focusing on the distribution of the 29 
consonants, when combined with the different Finals.  
 Since the phonotactic constraints or rules of segment sequences have 
been largely discussed in chapters 2 and 3 and previous sections in this 
chapter, I will present my analysis through the tables in (54), (64), (70) 
and (73), in which, ‘C’ (onset consonant) is listed down and Finals across; 
in the cells of all these four tables, the blank cells stand for existing syl-
lables; the shaded cells for non-existing syllables; ‘–’ for accidental gap; 
‘?’ for undecided status. Although the matrixes were largely based on 
published data and completed through a careful consultation with native 
speakers and agree with my own intuition, possibly still some uncom-
monly used syllables exist where I may have marked ‘–’ or even ‘?’. Con-
sider the cross-tabulation in (54):  
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(54) Cross-tabulation of C against V/VV/Ṽ 
 

  y i e a Ø o u AÅ ẽ Ẽ ∏̃ 
p             
ph             
b             
m             
f         –   ? 
v         –   ? 
ts             
tsh             
dz             
s             
z             
n          ?   
l          ?   
t             
th             
d             
t˛             
t˛h             
d¸             

˛             
¸             
             
k            ? 
kh            ? 
g            ? 

N            ? 
h            ? 

(˙)            ? 
(/)            ? 

 
In the cross-tabulation in (54), V, VV and Ṽ are put together, because the 
consonants have a very similar distribution when preceding the same 
vowels, whether oral or nasalized. The glottal fricative [˙] and stop [/] are 
put in brackets because there is no constraint on their distribution when 
they occur in vowel-initial syllables. According to the table in (54), the 
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segment distribution in the syllable combinations between the onset 
consonants and the Final V, VV or Ṽ can be formalized as follows: 

(i) [] only occurs after [ts], [tsh], [dz], [s], and [z]. In fact, [] is an 
allophone of /i/, which is formulated in the rule in (55): 

 
(55) 
 

 
/i/ 

 
→ 

 
[] 

 
 

+cons 
+apical

 
__ 

 
Rule (55) says that /i/ becomes [] when preceded by a [+cons, +apical] 
consonant, which is made possible by sharing the feature of [+apical]. 
There is also a constraint which stipulates the distribution of []: 
 
(56)  AGREECV[apical] 

An apical consonant must agree with the following high front vowel 
in value for the status of apical. 

 
        The details of the distribution of [] were discussed in chapter 2 and 
3 (see §2.3.3.1; §3.3.1). 

(ii) [y] cannot occur after a [+ant, –lateral] or [+dors] consonant, 
which can be stipulated by the constraint in (57): 

 
(57) *{+ant, –lateral/+dors}-[y]        
 

(iii) [ts], [tsh], [dz], [s] and [z] never occur before [i] because of the 
rule in (55). There is also a constraint to block [k], [kh], [g] and 
[N] from occurring before [i], as shown in (58): 

 
(58)  *[+dors]-[–back, +high] 
         Dorsal consonants cannot be followed by a front high (semi-) vowel. 
 

(iv) [tÇ], [tÇh], [dÛ], [Ç], and [Û] only occur before [i] or [y] just like 
[] (which is treated as an allophone of /n/), formulated by a 
palatalization rule: 

 
(59) +nas –back 
 +cor 

 
→ 

 
[] 

 
/

 
__ +high 

 
 There is also a constraint to formalize the distribution of the alveolo-
palatal consonants and front high vowels as follows: 
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(60)  AGREECV[+H, -B] 

A [+high, -back] consonant must agree with the following vowel in 
value for the features of [+high] and [-back]. 

 
(v) No consonant can occur before all the vowels in the table (54). 
(vi) [N] cannot occur before [i] or [u], which suggests the constraint 

in (61): 
 
(61)  *[N][+high] 
 

(vii) [h] cannot occur before any high front vowel, which suggests    
the constraint in (62): 

 
(62)  *[h][+high, -back] 
 

(viii) [∏̃] does not occur after [+back] consonants, which suggests the 
constraint in (63): 

 
(63)  ?{+back, +con}-[∏̃]40 
 
 From the cross-tabulation in (54) and the formalization above, [tÇ], 
[tÇh], [dÛ], [Ç], [Û], and [] (which are alveolo-palatal affricates, fricatives 
and nasal) are completely in complementary distribution with [ts], [tsh], 
[dz], [s], [z], and [n] (which are dental affricates and fricatives and the 
alveolar nasal). The alveolo-palatal consonants can only occur before [i] 
(or [j]) while the dental affricates, fricatives and alveolar nasal cannot oc-
cur before [i]. Are the alveolo-palatal affricates, fricatives and nasal the 
allophones of dental affricates, fricatives and alveolar nasal, respectively? 
It may be too early to draw any conclusion, even though there is the fact 
that [] is an allophonic variant of /n/ (see (35), ch.2). I will answer this 
question later in this subsection. Now let us examine the distribution of 
the consonants before other Finals such as VC, as shown in (64): 
 

                                                 
40 Two kinds of constraints are stipulated: one marked by ?, which signals undecided 
status, indicating no existing word was available though systematically possible, and the 
other marked by *, which means it is systematically impossible. 
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(64) Cross-tabulation of C against VC 
 

 I N ´N aN ÅN oN I / ´/ a/ E/ o/ 
p  ?     ?    
ph  ?     ?    
b  ?     ?    
m  ?     ?    
f ? ?    – ?    
v ? ?     ?    
ts           
tsh           
dz           
s           
z           
n           
l           
t           
th           
d           
t˛           
t˛h           
d¸           

˛           
¸           
           
k           
kh           
g   –        

N  –   –      
h           

(˙)           
(/)           

 
The cross-tabulation in (64) shows the distribution of the 29 consonants 
with the ten VC combinations. Since the vowels in VC combinations are 
similar to those in (54), the distribution shown by (54) and that in (64) 
bear a lot of similarities, and also a few differences. The distribution of 
the consonants with VC can be formalized below: 
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(i) Labial consonants (including bilabial and labial-dental ones) do 
not seem to occur before [´N] or [´ /], which suggests the con-
straint in (65): 

 
(65) ?{+labial, +cons}-[´]41 
         

(ii) Labial-dental fricatives and dental affricates and fricatives do 
not occur before [IN], while the latter can occur before [I/], 
which can be formalized by the constraint in (66):  

 
(66) *{+ant, +cont}-[IN] 
 

(iii) Alveolo-palatal affricates and fricatives can only occur before 
[IN] and [I/], which also follows the constraint AGREECV/G[+H, 
-B] in (60).  

(iv) [n] cannot occur before [IN] or [I/] due to the rule in (59). 
(v) Dorsal consonants cannot occur before [IN] or [I/] because of the 

constraint in (58). 
(vi) [h] cannot occur before [IN] or [I/], which is also dominated by 

the constraint of *[h][+high, -back] in (62).  
 
 Table (64) and the formalization of (ii) and (iii) show that [tÇ], [tÇh], 
[dÛ], [Ç], and [Û] are not actually in complementary distribution with [ts], 
[tsh], [dz], [s], and [z] because all can occur before [I/]. Consider the 
following examples:  
 
(67) [tsI/5] ‘fold’  [tÇI/5] ‘urgent’ 
 [tshI/5] ‘exit’ [tÇhI/5] ‘eat’ 
 [dzI/3] ‘nephew’ [dÛI/3] ‘fetch (water)’ 
 [sI/5] ‘brush’ [ÇI/5] ‘snow’ 
 [zI/3] ‘enter’ [ÛI/3] ‘medicine’ 
 
The examples in (67) show that dental affricates and fricatives contrast 
with alveolo-palatal affricates and fricatives when preceding [I/] and they 
make up perfect minimal pairs. Thus, neither is the allophone of the other. 
However, dorsal stops are indeed in complementary distribution with al-
veolo-palatal affricates, as shown in the tables in (54), (64), (70) and (73). 
                                                 
41 [vI /] or [v´/] can be phonetically realized in urban SX and some rural SX dialects, 
respectively. My analysis is mainly based on the data of urban SX.  
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In fact, there is an argument over the phonological properties of alveolo-
palatal affricates and fricatives in Mandarin (Chao 1934, 1968; Yip 1996; 
Duanmu 1999). Chao (1968: 21) claims that “historically the (alveolo-
)palatals42 have come from the dentals and the velars, as reflected in many 
present-day dialects. The ‘feeling of the native’ seems to favour the velar”. 
One of the strong reasons for the claim that the alveolo-palatals are likely 
to be the allophones of the velars is onomatopoeia in Mandarin (Chao 
1934, 1968; Yip 1996, among others). Yip (1996: 771) explains with the 
examples in (68) that the data (a) show the general pattern, and the (b) 
data show the palatalization. The underlying form shows up in the third 
syllable, and the palatalizing environment /i/ is in the first syllable: 
 
(68) CV → Ci li CV lV  

a. phi li pha la ‘noise of fire crackers’ 
 ti li ta la ‘sound of rain drop’ 
 thi li thu lu  ‘slurping’ 

b. tÇi li k(w)a la ‘chattering noise’ 
 tÇhi li kh(w)a ‘noise of falling objects’ 
 Çi li xu lu  ‘eating fast’ 
 
The data in (68b) suggest that [tÇ tÇh Ç] are allophones of /k kh x/ in 
Mandarin when preceding the high front vowel. It is also true in SX that 
[tÇ tÇh Ç] and [k kh h] are in complementary distribution, as shown in (54) 
and (64). However, there is another example of onomatopoeia in both 
Mandarin and SX where the alveolo-palatals do not occur complemen-
tarily with the velars when followed by [IN] as in (69): 
 
(69) CV → CIN lIN CVN lVN  

a. pIN lIN paN laN ‘noise of knocking objects with each other’ 
b. tIN lIN kwaN laN ‘noise of falling metal objects’ (Mandarin) 

 tIN lIN kwÅN lÅN ‘noise of falling metal objects’ (SX) 
c. *tÇIN lIN kwaN laN (Mandarin) 

 *tÇIN lIN kwÅN lÅN (SX) 
 
The data in (69) show that in the pattern of CIN lIN CVN lVN for onomato-
poeia, [t], instead of [tÇ], occurs for the onset of the first syllable when [k] 
is the onset of the third syllable in (69b), although [tÇIN] is a well-formed 
                                                 
42 Chao (1968) identifies [tÇ tÇh dÛ Ç Û] as palatals; I classify them as alveolo-palatals 
according to IPA (revised to 1993) (see Ladefoged & Maddieson (1996: 426). 
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syllable in both Mandarin and SX. Also according to Baxter (1992), both 
[tÇ] and [k] could precede the prenuclear glide [j] which is also [+high] 
and [-back] in Old Chinese (11th to 7th centuries B.C.). However, it is not 
necessary that of alveolo-palatal affricates and velar stops in SX, one of 
them has to be an allophone of the other, even though they are in 
complementary distribution. I argue that both the alveolo-palatals and the 
velars are phonemic consonants and their complementary distribution is 
decided by the phonotactic constraints in SX, just like /h/ and /N/ in Eng-
lish. In addition to the analysis I presented above, there are two more rea-
sons why both the alveolo-palatal affricates and velar stops are underlying 
forms: 

(i) There is much phonetic difference between these groups of 
sounds, not only in place of articulation but also in manner of 
articulation. 

(ii) If alveolo-palatal affricates are allophones of the velar stops, 
what is the phonemic status of [Ç] and [Û], which have the same 
distribution as [tÇ], [tÇh] and [dÛ]? 

  
 The distribution of the 29 consonants when combined with GV and 
when with GVC should be the same, differing only in the case of the two 
glides: [j] and [w], which can be represented in (70): 
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(70) Cross-tabulation of C against GV/GṼ 
 

 ja je jo jØ jAÅ jE je Á∏ wa we wo wE w∏ 
p ? ? ? ?  ?        
ph ? ? ? ?  ?        
b ? ? ? ?  ?        
m ? ? ? ?  ?        
f  ? ? ?  ?        
v – ? ? ? – ?        
ts              
tsh              
dz              
s              
z              
n         ? ? ? ?  
l ? ? ?   ?  ? ? ? ? ?  
t  ? ?   ?  ? ? ? ? ?  
th  ? ?   ?  ? ? ? ? ?  
d – ? ?   ?  ? ? ? ? ?  
t˛  ?    ?        
t˛h  ?    ?        
d¸  ?    ?        

˛  ? –   ?        
¸  ? –   ?        
  –            
k              
kh              
g              

N              
h              

(˙)              
(/)              

 
The cross-tabulation of C against GV and GṼ in (70) shows quite a 

different picture, with only about 31% of combinations which are attested 
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and possible syllables,43 including blank cells and ‘–’. About 49% of the 
combinations are systematic gaps and about 20% of the combinations are 
undecided, though systematically possible. I assume that the main reason 
for such a small proportion of possible syllables is the general tendency of 
complementary distribution of the consonants combined with the two pre-
nuclear glides, [j] and [w]. As was mentioned in chapter 2, [je] and [jo] 
are mainly applied to words borrowed from Mandarin. The general 
distribution of the 29 consonants with the 14 GV and GṼ combinations in 
(70) can be formalized as follows: 

(i) Systematically, [+labial] consonants cannot precede [wV] 
combinations and [+back] consonants cannot precede [jV] 
combinations. The latter still follows the constraint in (58) and 
the former involves an OCP constraint specified as in (71): 

 
(71)  OCP(labial) 
         Two adjacent prevocalic segments identical in [+labial] are not 

acceptable within one syllable (CV is irrelevant). 
       

(ii) No GV combination can occur after [ts tsh dz s z], which can be 
formalized by a constraint like in (72): 

 
(72)  *[+apical]-GV 
 

(iii) [n] cannot occur before [jV], due to the rule in (59). 
(iv) The alveolo-palatal affricates and fricatives cannot occur before 

[wV], which also follows the constraint AGREECV/G[+H/-B] in 
(60).  

(v) [N] cannot occur before any GV combination, due to the con-
straint *[N][+high] in (61). 

(vi) [h] cannot occur before a [jV], because of the constraint 
*[h][+high, -back]. 

 
Now let us see if there is any difference in the distribution of the 

consonants with GVC combinations, as shown in (73):  
 

                                                 
43 The calculation of possible syllables does not consider the syllables with different 
tones. 
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(73) Cross-tabulation of C against GVC 
 

 jaN ja/ joN jo/ waN wÅN woN wa/ wo/ 
p          
ph          
b          
m          
f          
v          
ts          
tsh          
dz          
s          
z          
n          
l   ? ?      
t          
th          
d          
t˛          
t˛h          
d¸          

˛          
¸          
          
k          
kh          
g          

N          
h          

(˙)          
(/)          

 
The cross-tabulation in (73) shows an even smaller proportion of the 

possible syllables combining the 29 consonants and the nine GVC Finals 
in SX, with only 24.5% of all the combinations being existing syllables. 
The distribution shows that all GVC combinations seem only to yield 
possible syllables when preceded by alveolo-palatal, dorsal and glottal 
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consonants, and that all [ant] consonants are irrelevant to the syllable 
formation with GVC, except the lateral [l], which can occur before [jaN] 
and [ja/], as shown in (74): 
 
(74) [ljaN22] ‘two’  
 [lja/3] ‘omit’  
 
 The combinations between the onset consonants and GVC can be 
formalized as follows: 

(i) No [+ant, –lateral] consonant can combine with GVC, which sug-
gests a constraint in (75): 

 
(75)  *{+ant, –lateral}GVC 
 

(ii) Alveolo-palatal affricates and fricatives cannot occur before 
[wVG], which still follows the constraint of AGREECV/G[+H, -B] 
in (60). 

(iii) Velar stops cannot occur before [jGC], due to the constraint 
*[+dors]-[–back, +high] in (58). 

(iv) [N] cannot occur before any GVC combination, due to the con-
straint *[N][+high] in (61). 

(v) [h] cannot occur before any [jVC] combination due to the con-
straint *[h][+high, -back]. 

 
 In brief summary, all the four tables with the 29 consonants and the 
48 Finals in SX present an overall distribution of all these segments in 
SX, from which we have found that there is still a lot of room for more 
syllables (even more so when combined with different tones, though the 
Finals are fixed and limited in number. The distribution of all the seg-
ments in SX as shown in (54), (64), (70) and (73) also proves that the pre-
nuclear glides are not in the onset, and that GV and GVC occur as a sub-
syllabic constituent in the formation of syllables in SX. The distribution 
of the segment sequences as shown in the above four tables involve 
different phonotactic constraints which were discussed above. Some 
consonants are in complementary distribution with others; some can occur 
before more different vowels or Finals than others. The four cross-tabula-
tions also show the phenomenon of segment distribution, viz. different 
onset consonants are decided by the following glides (if there is one) or 
by the nucleus vowel (when there is no medial glide) while the allophonic 
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vowels in the Finals are decided by either the preceding onset consonants 
or the following coda. However, the phonotactic constraints of SX, as a 
tonal language, also involve other constrains in terms of the tonal system. 
This will be the topic of the next chapter. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 

 
 
 



5       The Tonal System of Shaoxing 
 

5.1 Introduction 
 
Tone exists in all languages, but it is not always phonemic. According to 
the definition that a tone language is a language in which pitch is used to 
contrast individual lexical items or words (Gandour 1978: 41), or in 
which an indication of pitch enters into the lexical realization of at least 
some morphemes (Hyman 2001: 1367), about 60 to 70 % of the world’s 
languages are tone languages (Yip 2002). In tone languages, pitch is di-
vorced from stress and prominence. It has been recognized since 
McCawley (1970, 1978) that tone realization in phonological phrases has 
properties analogous to stress-accent realization (Downing 2003). De 
Lacy (2002) explores the interaction of tone and stress and claims that 
tone can influence main stress placement. The relationship between tone 
and stress will be discussed later in this chapter. However, sometimes the 
term of tone language is restricted to languages in which virtually every 
syllable receives a tone, such as Chinese, while languages in which only 
some syllables receive tones are partial tone languages. In the canonical 
case, the tone on each syllable is independent of the tones on other syl-
lables and hence the tone of each syllable must be specified separately. 
SX, as one of the more than 900 Chinese dialects, is a tone language 
which is believed still to retain the full tone system of Middle Chinese 
(spoken between the 6th and 10th centuries A.D.).  

In a tone language, a difference in pitch may correspond with a 
difference in the lexical meaning of a word which is otherwise segmen-
tally identical, as shown in the following examples from SX:  
 
(1) [tuN52]   ‘east’ 
 [tuN35]   ‘understand’ 
 [tuN33]   ‘freeze’ 

 
The examples in (1) show that the three words form a minimal triplet 
where the only difference is tone. In the past few decades, it has been 
widely accepted in phonology that tones are autosegmentally represented 
and that tones are independent of the segments on which they realized 
(Leben 1973; Goldsmith 1976; Bao 1999). It has also been assumed that 
contour tones are composed of sequences of level tones (Leben 1973; 
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Goldsmith 1976), although the internal structure of tones might differ 
from language to language. There are also cross-linguistic communalities 
with respect to the representation of tonal behaviour, such as the Univer-
sal Association Conventions (UACs) (Pulleyblank 1986) and the Well-
formedness Conditions (WFCs) 1 (Goldsmith 1976), which are well sup-
ported from a number of tone language studies.  

In this chapter, I will briefly introduce some proposals on the topic 
of tonal structure and will then present my approach to SX tone structure 
in feature geometry. I will also present my analysis of the tonal inventory 
of SX and propose feature specifications for the tones in SX. I make an 
attempt to formalize the tone sandhi processes that operate in SX, assum-
ing that tone sandhi is phonologically realized by tone feature delinking 
and spreading, while observing the constraint against crossing association 
lines. I also assume that tone sandhi in SX may be lexically or syntacti-
cally conditioned by metrical structure, which provides the stress foot as 
the domain for tone sandhi.  

5.2 Traditional Tone Representations 
 
In traditional Chinese phonology, tones are divided into a yin register and 
a yang register, referring to the high register and the low register, respec-
tively. Historically, the yin tones occur on syllables with voiceless initial 
obstruents and the yang tones occur on syllables with voiced initial 
obstruents. Both the yin and yang registers are further classified into four 
tonal categories: ping, shang, qu and ru, literally ‘even’, ‘rising’, ‘going’ 
and ‘entering’, respectively.2 This can be summarized as in (2): 
 

                                                 
1 The UACs (Pulleyblank 1986) hold that tones are associated with syllables from left to 
right, in a one-to-one fashion. The WFCs (Goldsmith 1976) postulate that association 
lines may not cross and that every mora must be associated with (at least) one tone. 
2 It is believed that the terms for the four Chinese tones were first introduced in the Six 
Dynasties period (220-589A.D.). In Ancient Chinese, the ping tone was probably a mid 
flat tone; the shang tone a high flat tone; the qu tone a long and low tone; the ru tone a 
short and clipped tone. If some modern dialects have the same tones as the ancient ones, 
it is completely by coincidence, as these tones have probably changed many times before 
reaching their present forms. However, the terms have been retained, though they no 
longer mean what they sound like, except for the ru tone which almost retains the same 
Ancient Chinese tonal properties in the dialects which have it.  
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(2) yin (high) register yang (low) register 
 a. ping (even)     e. ping (even)     
 b. shang (rising) f. shang (rising) 
 c. qu (going) g. qu (going) 
 d. ru (entering) h. ru (entering) 
 

The phonetic tone pitches of Chinese were first transcribed in a nu-
meric notational system by the Chinese scholar Chao in 1930. Chao uses 
a scale of pitch within an individual speaker’s tone range. For graphical 
representation, a vertical reference line extending from points 1 to 5 is set 
up, to which a simplified tone graph is attached (see Chao 1930: 24-27). 
Both the actual intervals and the absolute pitch are relative to the individ-
ual voice and the key and mood at the moment of speaking (Chao 1968: 
25-26). The five levels are therefore relative pitches. Since Chinese 
(Mandarin) uses the complete pitch range, all five levels are needed for 
the description of Chinese tones. Chao’s system divides the pitch scale 
into five distinct levels, from the highest [5] to the lowest [1], as shown 
with some tones in SX in (3): 
 
(3) 5-level tone pitch scale tones 
 5 

4 
3 
2 
1 

[52] 
  
[35] 
[22] 
[13] 

 
There have been many discussions on how many tone levels are 

needed to describe all languages (e.g. Chao 1930; Wang 1967; Halle & 
Stevens 1971; Anderson 1978; Hyman 1986; among others). Phonetically, 
pitch is the primary perceptual correlate of tone and in real speech there 
can be many pitch levels (Duanmu 2000b). When it comes to phonemic 
levels which are distinctive, the number of levels is quite small. In most 
African languages, there are two phonemic levels, H and L. In Asian lan-
guages, three or four contrastive levels are quite common (Duanmu 
2000b), while five contrastive levels have also been reported.3  

                                                 
3 It is extremely rare that a language has five distinctive level tones. However, it is as-
sumed (Anderson 1978: 145) that Black Miao (a language of a minority nationality in 
South China) contains five distinctive level tones, i.e. [11], [22], [33], [44] and [55].   
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Let us see how the different pitch levels can be represented by using 
distinctive features. If a language has five level tone pitches and, like SX, 
has a high-low register division, in the high register, tones at level 5 and 4 
are usually regarded as high pitches, and the levels from 3 to 1 are re-
garded as low pitches. In the low register, the highest pitch is level 3, 
which is regarded to have the [high] tone feature in that register and level 
2 and 1 are low pitches. If a tone has a contour pitch [42], it is regarded as 
a high-register (yin) tone, while a [13] tone is likely to be classified as a 
low-register (yang) tone. Obviously, [55] is a high level tone and [22] is a 
low level tone. 

Tones in Middle Chinese were strictly divided into the yin and yang 
registers (which correlate historically with voiceless initial obstruents and 
voiced initial obstruents), classified as in the table in (2). In later times, 
great changes took place in the phonology of the Chinese languages and 
the four Middle Chinese tones underwent various splits and mergers. 
Tone split is sensitive to various phonological conditions, most notably 
the voicing contrast in the syllable onset, as illustrated by modern SX. In 
some Chinese dialects, the eight tones merged into a smaller number and 
also lost the division between high and low registers. For example, in Bei-
jing Mandarin, all voiced obstruents became voiceless, all checked syl-
lables (ending in stops) lost their stop endings entirely, while yang shang 
merged into yin qu, and the ru tones redistributed among other tonal 
categories (see Chen 2000: 9). SX has still retained the historically voiced 
and voiceless distinction in its initial obstruents and has eight tones, as 
shown in (2), strictly divided into the four high-register tones and the 
other four low-register tones, which resulted from the historical tonogene-
sis of Middle Chinese. We will return to this in detail later in this chapter.     

5.3 Specification for Tones 
 
There are two obvious and important reasons for considering the question 
how tones should be represented phonologically and phonetically: feature 
specifications may be required in the formulation of the phonological 
rules of a language, including rules that affect tones; second, feature 
specifications may be required for the phonetic implementation of the 
tones in a language (Pulleyblank 1986). There have been different propos-
als with respect to tonal specifications. Chen (2000: 96) gives a brief 
introduction of different tone feature systems proposed by different 
authors. These include feature systems incorporating [high], [central] and 
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[mid] (Wang 1967), [high], [low] and [central] (Sampson 1969), [high], 
[low] and [modify] (Woo 1969), [stiff vocal cords] and [slack vocal cords] 
(Halle & Stevens 1971), [high], [low] and [extreme] (Maddieson 1972), 
and [upper] and [raised] (Yip 1980). Chen (2000) employs H, M and L in 
his tonal representation. We will not discuss these proposals in detail but 
concentrate on those aspects of tonal representation that we need for SX. 
However, on purpose, I present my analysis of tonal representation by 
means of different feature systems, viz. in a three-level system (H, M, L), 
register approach ([upper] and [raised]) and laryngeal features ([stiff] and 
[slack]). Through the comparison below, I argue that the three-level sys-
tem cannot adequately represent the SX tonal system. Mainly, I employ 
the laryngeal feature system to explain the consonant-tone correlation and 
register-tone feature system to formalize the tone sandhi rules.  

Phonetically, the production of tone is a function of the vocal cords, 
which, phonologically, involves two features, [stiff] and [slack]. In 
articulatory terms, stiffness of the vocal cords induces high tones (and 
voiceless segments) and slackness induces low tones (and voiced obstru-
ents) (see Halle & Stevens 1971; Maddieson 1984b). The tone features 
and the consonant-tone correlation will be discussed later. Yip (1980, 
1989, 2002) proposes that the features [stiff] and [slack] are equivalent to 
[upper] and [raised] in her Register theory, in which [upper] is used as a 
register feature and [raised] is used for particular tone features, as shown 
in (4): 
 
(4) Yip’s revised (2002) proposal 
 Register Tone 
 + raised (h) 

 
+Upper (H) 

− raised (l) 

 + raised (h) 

 
−Upper (L) 

− raised (l) 
 
Where H = [+stiff] 
 L = [−stiff] 
 h = [−slack] 
 l = [+slack] 
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The features in (4) can specify up to four level tones, which are classified 
into two different registers. Usually, the number of features needed to 
represent tones in a language depends on the number of distinctive level 
tones it has underlyingly, because contours can often be analyzed as se-
quences of level tones. Snider (1999) proposes four level-tone features, 
[h.H], [h.L], [l.H] and [l.L],4 to specify the four level tones Hi, Mid2, 
Mid1 and Lo, respectively, in his analysis of some African languages (see 
the discussion in §5.3 in this chapter). However, in most cases, tones can 
be specified with just three features: [High], [Mid] and [Low], as Chen 
(2000) proposes in his analysis of tone sandhi in Chinese. In a five-level 
system, level 3 is usually specified as [M], level 5 and 4 as [H], and level 
2 and 1 as [L], as shown in (5) below, because it is rare for a language to 
have contrastive tones at levels [2] and [1], or two distinctive falling tones 
such as [52] and [42]. The five level tone pitches can be distinguished by 
the three features [H], [M] and [L], as shown in (5): 
 
(5)  5 4 3 2 1 
 H + + − − − 
 M − + + + − 
 L − − − + + 
 
The feature matrix in (5) shows that only [5], [3] and [1] are distinctive 
from one another for one tonal feature. [4] and [2] both share the two fea-
tures, [M] and [H] or [L], respectively, which might indicate some varia-
tion in phonetic realization in tone pitches. For example, an underlying 
[13] tone may be phonetically realized as [12] by some people and [23] 
by others. Based on the data of the Chinese dialects and the analyses of 
tone features argued for by Halle & Stevens (1971), Maddieson (1974, 
1984b), Yip (1980, 1989, 2002), Bao (1991), Chen (2000) and many 
others, I present, in the light of the feature specifications in (5), the 
formalization of the feature inventory for commonly-occurring level tones 
and contours in the five-level scale of most Chinese languages in surface 
representation, as shown in (6):  
 

                                                 
4 In Snider’s (1999) tone specifications, [h/l] refers to register feature and [H/L] refers to 
tone feature. A dot ‘.’ in [h.H] indicates the separation between register and tone.   
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(6)      
 

       2nd tone 
1st tone 5 4 3 2 1 

 5 H H HM HL HL
 4 H H M HL HL
 3 MH M M M ML
 2 LH LH M L L 
 1 LH LH LM L L 
  
The feature formalization in (6) shows that the tone pitches [5] and [4] are 
specified with the same feature [H], those of [2] and [1] are specified with 
[L], and [3] with [M], capturing the insight that in the five-level scale, 
there are usually three distinctive level tones. However, the model in (6) 
is only a general pattern. The tone pitch [4] may have specification of 
either the [H] tone or the [M] tone, and [2] may have specification of 
either the [M] tone or the [L] tone, according to the tonal system of a lan-
guage in question in that [4] has the features [H] and [M] and [2] has the 
features [M] and [L], as shown in (5). The model in (6) also predicts that 
there can be no phonological distinction between level tones [55], [44] 
and contour tones [45], [54], etc. It is not common that a language has 
more than three phonemic level tones without resorting to other phonetic 
or phonological means, because the difference with only one level in 
pitch (e.g. between [4] and [5]) is slight. For example, in most African 
languages, two phonemic levels, H and L, are often sufficient. Mandarin 
has only one level tone [55] and three contours: [35], [21(4)]5 and [51], 
specified as [H], [MH], [ML]6 and [HL], respectively. Cantonese has 
three level tones, differing in pitch: [33]/[3] and [5] in the high register 
and [22]/[2] in the low register, and nine tones in all, which can be speci-
fied as follows:  

 

                                                 
5 The third tone [214] in Mandarin is controversial and the last tone target [4] is regarded 
as having no phonological realization so that the tone is usually treated as low falling 
(see Yip 2002), or as low level (see Woo 1969), rather than dipping. 
6 Woo (1969) claims that the third tone is basically a level low tone and that the rise 
which appears at the end of a phrase-final third tone is inserted by a phonological rule. 
She then proceeds to represent the third tone as a low level tone. In her view, there are 
two level tones (high and low) in Mandarin. 



THE TONAL SYSTEM OF SHAOXING 184 

(7)  Specification for tones in Cantonese (Chen 2000: 16/33): 
 level 
 

 
CVN CVq7 

rising falling 

 high (yin) 33[M] 5[Hq]; 3[Mq] 35[MH] 53[HM] 
 low (yang) 22[L] 2[Lq] 23[LM] 21[ML]8 
 

The three tone features [H], [M] and [L], as shown in (6), are more 
suitable for languages which have no more than three phonemic level 
tones. However, some Asian languages may have four or five contrastive 
levels, as was mentioned above (see Shi et al 1987).  

In phonological feature theory, the yin and yang registers and the 
five-level tone pitches can also be represented in the feature system, with 
the representation [H] for the yin register and [L] for the yang register, 
and [h] for high-pitch tones and [l] for low-pitch tones (see Yip 1980, 
2002; Bao 1999). In this proposal, which I will follow here, register and 
tone have independent feature specifications. SX has four level tones, two 
in the high register and the other two in the low register. The three-level-
tone system (H, M, L) cannot properly specify the four level tones in SX 
(which will be discussed in §5.6). In the high register, the tone pitches [5] 
and [4] are usually specified as [h] and [3], [2] and [1] are all specified as 
[l], while in the low register [3] is specified as [h] and [2] and [1] with [l]. 
Throughout my dissertation, I use the features H and L for register and h 
and l for tone pitches in my analysis of the SX tonal system, following 
Bao (1999) and Yip (2002).      

Phonologically, the tone pitches of [5] and [55] are identically speci-
fied: they will both bear the same feature [h], instead of *[hh]. Cross-
linguistic evidence shows that *[hh] as a sequence of two tone-bearing 
units with two tonal features violates the OCP (Goldsmith 1976; 
McCarthy 1986; Pulleyblank 1986; Snider 1999; Chen 2000; among 
others). In some other languages, the same applies, as in Snider’s (1999: 9) 
analysis of Mende9. For example, [bE~lE~] ‘trouble’: 
 

                                                 
7 Chen (2000) specifies the three entering tones which only occur in the syllables ending 
in a stop with an extra feature marker [q] in Cantonese. 
8 Chen (2000) specifies [2] with [M] in [21] but [2] with [L] in [23] in one language, 
which seems questionable.  
9 One of the Niger-Congo languages, spoken in Sierra Leone, Guinea, etc.    
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(8)    Monomorphemic form 
        a.  Lo                                  b.   * Lo   Lo 
 
 
            bE     lE                                    bE     lE 
 
Snider (1999) assumes that monomorphemic forms like [bE~lE~] do not 
have a sequence of two identical tones, so that [bE~lE~] has only one Low 
tone which spreads over two TBUs, rather than two Low tones, as shown 
in (8), because of the OCP. In short, tone feature sequences as *[ll], *[hh], 
*HH and *LL in one monomorphemic form are ruled out by this univer-
sal constraint.  

5.4 The Geometry of Tone 
 
The phonological properties of tones in tone languages are best repre-
sented in terms of autosegmental features, as various studies have shown. 
Various distinctive features and geometrical arrangements thereof have 
been proposed. These competing proposals have been reviewed critically 
and in considerable detail in Hyman (1986, 1993), Snider (1988, 1999), 
Bao (1999), Chen (2000), and Yip (1989, 2002). In this subsection, I will 
briefly introduce some influential proposals of geometrical tone structure. 
I will claim that feature geometry is universal but internal tone structure 
can be language-specific, because different tone languages have different 
types of tones (e.g. falling contour, rising contour or/and level tones), 
different numbers of tones, and different TBUs, so that tone may behave 
differently. This is not unlike the account of syllable structure, for which 
a universal X-bar structure has been postulated but with language-specific 
differences in internal sub-syllabic constituents, as was discussed in chap-
ter 4. 

5.4.1 Snider’s proposal 
Snider (1999) proposes a register tier theory for his analysis of some Afri-
can languages. In Snider’s view, the register feature associated to any 
given TBU specifies whether the register of that TBU is higher or lower 
than the preceding register. The tonal feature associated to any given 
TBU specifies whether the tone is high or low, relative to the current 
register (Snider 1999: 25). This is presented in a geometrical structure as 
in (9): 
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(9) Geometry of tone (Snider 1999: 23) 
                          h 

 
            H 
 
             ◦ 
 
             µ 
 

Register tier 
 
Tonal tier 
 
Tonal root node (TRN) tier 
 
Tonal-bearing unit tier 

 
Snider’s tone geometry in (9) shows that features on the Register tier and 
the Tonal tier are linked to structural nodes on the TRN tier. The two tiers 
are like two pages linked together at the binding edge in an open book. 
On this assumption, the two types of features (H/L for tone features and 
h/l for register features) are independent of each other. Either can spread 
or delink on its own. With these two types of features and the geometry 
structure in (9), Snider (1999:24) postulates four level tone phonemes: Hi, 
Mid2, Mid1, and Lo, as shown in two-dimensional representation below: 
 
(10) 
 

         h 
 
    H 

 
     ◦ 

 
     µ 
    Hi 

          h 
 

L 
 
◦ 
 

µ 
Mid2 

          l 
 

H 
 
◦ 
 

µ 
Mid1 

          l 
 

L 
 
◦ 
 

µ 
Lo 

Register tier 
 
Tonal tier 
 
Tonal root node tier 
 
TBU tier 
 

 
The configurations of the four level tone phonemes presented in (10) 

may well capture the phonological behaviour of tones in some African 
languages.10 However, in Snider’s (1999) proposal, the Tonal tier cannot 
branch so that a contour under one TRN tier is not allowed. This does not 
fit the tonal structure of SX because in SX a rising contour or a falling 
contour under one tonal root node is very common, e.g. [35], [13], [52] 
and [31].  

                                                 
10  Snider (1999) presents his analysis of Chumburung, Bimoba, Engenni, Mende, 
Acatlan Mixtec, etc. with the configurations of the four level tones in (10). 
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5.4.2 Yip’s proposal 
In Yip’s (1980, 1989) theory, mainly based on her analyses of Asian lan-
guages, especially the Chinese dialects, a tone is not an indivisible entity 
in phonological representation. Rather, just as in Snider’s proposal, it con-
sists of two parts: Register and Tone. Register indicates the imaginary 
pitch band in which a tone is realized, and tone specifies the way the tone 
behaves over the duration of the tone-bearing unit (Bao 1999: 22). These 
two features, Register and Tone, combine to define four pitch levels 
phonologically, as was shown in (4). Yip’s proposal in (4) shows that the 
two features play different roles. The Register feature ([±Upper]) first 
splits the entire pitch range into two halves, each of which is subdivided 
by the feature [High]. One motivation for the above proposal is that for 
the vast majority of languages four is the maximum number of contrastive 
level tones, without necessitating the notion of ‘Mid’. Yip’s register ap-
proach, as shown in (4), prevails over the three-level (H, M, L) systems.  

In Yip’s theory, the register feature [+Upper] (marked by H) of a 
high rising tone is the Tonal root node, which dominates tone features 
(which may branch for contours) (marked by l and h or h and l), as illus-
trated in the geometrical structure below (Yip 1989, 2002): 
 
(11)           σ                                     
 
                H      Tonal Node  Register 
 
              l      h    Tone 
 

According to Yip’s proposal in (11), register dominates tone and 
tone can be complex (i.e. a contour), but register can never be complex 
one syllable, one register (this will be discussed later). Based on the tone 
features in (4), the geometric structure in (11) allows a tone language to 
have maximally eight tones, including level tones and contours (rises and 
falls but not concave and convex),11 which can be formalized as fol-
lows:12 
 

                                                 
11 It is still a matter of controversy whether concave and convex tones exist underlyingly 
in the languages which are claimed to have them (see Yip 2002). 
12 The following configurations of internal tone structure do not include a toneless syl-
lable which is often assumed to have a neutral tone, or a default tone, i.e. a low level 
tone.  
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(12) [+Upper] Register    
 a.      H 

 
         h 

b.      H 
 
          l 

c.       H 
 
      h        l 

d.      H 
 
      l        h 

     
 [−Upper] Register   
 e.      L 

 
         h 

f.      L 
 
          l 

g.       L 
 
      h        l 

h.      L 
 
      l        h 

 
Yip’s [±Upper] approach to Register allows eight distinctive tones, 

which quite precisely captures the tonal system of SX, whose tones have a 
clear register division, four in the [+Upper] register and the other four in 
the [−Upper] register, strictly divided. On Yip’s assumption that register 
features dominate tone features, as shown in (12), the register feature can-
not spread independently of tone feature(s); rather, when the register fea-
ture spreads, the tone features have to spread along, because the latter is 
dominated by the former. We will see, however, that this prediction is not 
always borne out by Chinese dialects, including SX. 
 
5.4.3 Bao’s proposal 
Following Yip (1980, 1989) and Halle and Stevens (1971), let us assume 
that tone allows a register division ([+Upper] and [−Upper]) and is speci-
fied by either [+stiff] (H) or [−stiff] (L). Bao (1999) proposes a geometry 
of tone in which a tonal root node (t) dominates both a register (r) and a 
contour (c) node. Under the t node, r can dominate either H or L and c can 
dominate either h or l. If c branches, it may dominate a sequence of lh or 
hl. The geometry of tone is then as represented in (13): 
 
(13)              t 
 
            r               c 
 
                [α slack] [−α slack]          where α = + or − 
 
With the geometry of tone in (13), the internal structure of a contour yin 
ping tone [52] in SX can be illustrated as in (14): 
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(14)              t [52] 
 
            r               c 
 
              
           H          h          l 
 
The tone structure in (14) shows that [52] is a high-register tone and a 
contour, specified as [H.hl]. Bao’s (1999) geometry of tone in (13) shows 
that r and c are in sister relationship, both dominated by a t node, which 
allows each feature, [H], [h] and [l], to spread independently. The geo-
metry of tone in (13) captures the fact that the register feature can spread 
on its own (an example of register feature spreading alone will be pre-
sented in the following subsection) while leaving the contour feature(s) 
behind in SX (contour feature spreading in SX tone sandhi will be dis-
cussed later in this chapter). In this sense, Bao’s proposal in (13) is more 
helpful than Yip’s proposal in (11) with regard to the SX tonal structure. 

However, Bao’s geometry of tone in (13) has some conceptual prob-
lems. For example, to represent the tone [H.l] in SX it is awkward to call 
[l] a ‘contour’ feature since [H.l] is in fact a low level tone. Following 
Bao’s (1999) geometry of tone, I would propose an adaptation of some 
nodes, as shown in (15): 
 
(15)               T 
 
            r                   t 
 
       [±stiff]  [αslack] ([−αslack])           
       where α = + or −; [+stiff] = H; [−stiff] = L; [+slack] = h; [−slack] = l 
 
In (15), ‘T’, the Tonal Node, which refers to the whole tone, dominates ‘r’ 
(the register node), which has the feature H or L, and ‘t’ (tone node), 
which has the feature h, or l, or a sequence of features lh or hl, so that [l] 
is a tone feature, separate of the register feature. The features [hl] in (14) 
are also referred to as tone features. In this chapter, I adopt the geometry 
in (15), as it is especially suitable for the analysis of tone sandhi in SX. 
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5.4.4 Register feature spreading 
Cross-linguistic evidence shows that tonal register can spread indepen-
dently of tone features. Bao (1999) presents some examples of regressive 
anticipatory register feature spreading in Chaozhou,13 such as a sequence 
of a syllables with underlying /35.13/ tones, which surfaces as [13.13], as 
shown in (16) (Bao 1999: 76):14 
 
(16) Base form  Sandhi form  
 [thwæ35paN13] → [thwæ13paN13] ‘quit class’ 
 [xa35kwei13] → [xa13kwei13] ‘start cooking’ 
 [nja35tÇhiN13] → [nja13tÇhiN13] ‘play music instrument’ 
 [yE35s´N13] → [yE13s´N13] ‘the courtyard (is) deep’ 
 
The examples in (16) show that only register feature changes (from H to 
L) in tone sandhi in Chaozhou. Bao formalizes this in a register assimila-
tion rule, as shown in (17): 
 
(17)   Register Assimilation (adapted from Bao 1999:78): 
          [         t                    t   ]          →        [   t          t   ] 
 
              c          r        r          c                    c         r         c 
 
           l     h      H       L      l     h              l     h      L     l     h 
 
In (17), the register feature [L] of the second tone spreads regressively to 
the tonal node and the register feature [H] of the first tone is delinked, 
changing from [H] to [L], while the contour features remain unchanged, 
and thus the two tones have the same register feature [L]. Rule (17) says 
that register spreads independently of the tone features and that the regis-
ter feature of one syllable can be replaced by the register feature from an-
other syllable, leaving the tone feature(s) unchanged. This also happens in 
SX, in which a clitic can undergo register feature spreading, when it is 
merged with a host. In SX, there is a lexical item [ǹjØ35] ‘haven’t/have no’, 
which is underlyingly composed of two syllables, [n `33] ‘not’ and [HjØ13] 
‘have’. [n `33] in SX is a syllabic nasal and forms the lexical monosyllable 
meaning not. The lexical syllable [ǹ33] ‘not’ cannot occur alone but al-

                                                 
13 A Southern Min dialect known as Teochow in the local vernacular (Bao 1999: 75). 
14 In Bao (1999), the prenuclear glides are transcribed as [i] and [u]. I will use the sym-
bols [j] and [w], respectively, in (16).  
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ways occurs in combination with [HjØ13] ‘have’. The underlying [n `33HjØ13] 
surfaces as [ǹjØ35] in the utterance, which involves a series of phonologi-
cal changes. First, as a clitic, which cannot be stressed (Katamba 1993; 
Manfredi 1993; Trask 1996), the unstressed [n`33] is no longer a TBU (re-
call the discussion in chapter 2 that an unstressed syllable cannot be a 
full-tone TBU in SX). Secondly, the tone [33], specified as [H.l], when 
losing its TBU, spreads its register feature [H] to the tone of the host syl-
lable, replacing the original register feature [L] with [H], changing [13] to 
[35] in phonetic realization. This series of changes can be illustrated as in 
(18) (see Zhang 2005: 69-79 for more details): 
 
(18)        [nÆ 33]                       [HjØ13]              →        [nÆ HjØ35] 
           
        t                r              r                 t                  r                 t 
 
 
        l                H             L                lh                H                lh 
 

Although there are different approaches to tonal structure in geo-
metry features, it has been agreed that there are minimally two binary fea-
tures for tone, hierarchically arranged so that all possible combinations 
exist. One feature splits the pitch range into two registers, and the other 
feature subdivided each register into two tones (see Yip 2003: 26-35).  

5.5 The TBU in SX 
 
Bao (1999) assumes that tone is realized on segments that serve as syl-
labic nuclei. The canonical tone-bearing segments are vowels, which 
means vowels are TBUs. Cross-linguistic evidence shows that TBUs can 
be different from language to language. For example, in Swedish, the en-
tire syllable is the TBU (Gussenhoven & Bruce 1999); in Burmese, the 
rhyme is the TBU (Zhang 2002); in Kikuyu, the nuclear vowel is the TBU 
(Clements & Ford 1979); in Luganda, the mora is the TBU (Clements 
1986). I assume that in SX the TBU is also the mora, rather than the nu-
clear vowel.  

As was discussed in chapter 4, SX is subject to the Stress-to-Weight  
principle (Prince & Smolensky 1993), which says that stressed syllables 
must be heavy and bimoraic and unstressed syllables must be light and 
monomoraic. In addition, all stressed syllables must bear full tones and 
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unstressed syllables are either toneless or bear a neutral tone. This 
strongly suggests that moras are TBUs in SX. A syllable with a full tone 
must be stressed and bimoraic, each mora bearing at most one tone. Thus, 
one mora bears at most one level tone, but one level tone can be linked to 
two moras, as shown in (19): 
 
(19)  Stressed: 
 

a.       σ 
 
      µ      µ 
 
      h       l 

b.       σ 
 
      µ      µ 
 
          h 

c.       σ 
 
      µ      µ 
 
           l 

 
    Unstressed: d.   *    σ 

 
           µ 
 
       h        l 

e.   * σ 
 
         µ 
 
          h       

f.     σ 
 
        µ 
 
         

g.   σ 
 
µ 
 
 l 

 
The configurations in (19) show that a stressed bimoraic syllable can bear 
a high/low level tone or a contour, as shown in (a, b, c). This suggests that 
a contour is a sequence of level tones. An unstressed monomoraic syllable 
cannot bear a contour or a high level tone, although it may bear a low tone 
as a neutral tone, as shown in (d, e, f). This is also suggested by the tone 
sandhi phenomena in SX that we will examine below. Thus, an unstressed 
syllable in SX is either toneless or bears a neutral tone, which is usually a 
default low tone [l] (Chen 2000).  

As was discussed in chapter 4, the nucleus and coda are moraic in 
SX, so that the weight domain is N" in the X-bar structure, as was shown 
in ((36), ch.4). Thus, N" is also the tone domain in tonal structure. The mo-
raic structure and the tonal structure are two aspects of one and the same 
syllable structure. For example, the moraic structure and tonal structure of 
the syllable [kwÅN52] ‘light’ in SX can be illustrated as in (20): 
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(20) a. Moraic structure b. Tonal structure 
             Nmax 

 
              N"" 
     
              N"   
 
         µ         µ 
 
 
k  w  Å        N 

SD 
 
 
 
WD 
 

          Nma x 
 
           N"" 
 
           N" 
 
          T  

r              t 
 

   H        h         l 

SD 
 
 
 
TD 

 
In (20), ‘SD’ refers to the syllable domain. ‘WD’ refers to the weight do-
main and ‘TD’ to the tone domain. The N" domain is both the WD and the 
TD, which can also be referred to as Rhyme. A three-dimensional struc-
ture of a syllable with both mora and tone domains can be presented as 
follows: 
 
(21) 
 
 
 
 
Tonal 
Node →       
               r  
 
         Y         

         Nmax 
          
        (N"")                      
 
         N"      
 
   T       µ         µ 
        t  
             x         x 
y  (-y) 

                     

←  Syllable domain 
                                          
    
 
←  Weight/Tone domain 
 
←  Moraic plane  
 
←  Segmental tier 
←  Tonal plane 

   
In (21), ‘Y’ refers to the register feature (H/L), ‘y’15 refers to the tone fea-
ture (h/l), and ‘x’ refers to a segment slot. The three-dimensional structure 
in (21) shows that the moraic plane and the tonal plane are like two pages 
of an open book, joining at the same node, N". For the moraic plane, N" is 
the weight domain and for the tonal plane, N" is the tone domain. There is 

                                                 
15 ‘-y’ means the opposite feature of ‘y’. If ‘y’ is [h], ‘-y’ is [l]; if ‘y’ is [l], ‘-y’ is [h], 
which means *yy (either *[hh] or *[ll]) under the contour node is unacceptable, since it 
violates the OCP. 
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a clear relation between the moraic plane and tonal plane through the N" 
node, viz. if there is only one mora in the moraic plane, N" is not heavy 
enough to “support” the tonal plane. The geometric structure in (21) 
shows the relations between tonal structure and moraic structure when 
presented in different planes. The geometry of tones and moras in (21) 
quite precisely captures the tone structure in the syllable domain and its 
interrelations with moraic structure. 

5.6 The Tone Inventory of SX 
 
Cross-linguistic phonetic experiments show that the same tone in a given 
language may be realized by different tone pitches. A high tone does not 
have a fixed F0—it will vary from speaker to speaker, and even for a 
single speaker, depending on such factors as whether the speaker is male 
or female, young or old, calm or agitated, whether the word occurs at the 
start or the end of the utterance, and so on (Chao 1928; Yip 2002). For 
example, a rising yin tone is phonologically specified with [H.lh], in 
which [H] represents high register, and [lh] the rising contour. Phoneti-
cally, however, it may be realized as [25] or [35], differing from language 
to language, or even from person to person. It is always more difficult to 
identify distinctive tones than distinctive sounds in a language (Pike 
1949).16 However, the preferred type of lexical tone seems to be (roughly) 
level underlyingly, while contour tones seem to be added to tonal invento-
ries only in languages with a large number of tonal contrasts (Yip 2002). 
That is, if a language has only two distinctive tones, for example, it will 
usually contrast two level tones, rather than a rising and a falling tone. If 
SX had only four distinctive tones, it would be more likely to have two 
level tones and two contour tones (one rising, one falling). In this subsec-
tion I will present my analysis of how the eight tones in SX are identified 
and specified for register and tone features. 

There have been a number of earlier approaches to the transcription 
of the eight tones in SX. For example, Yang & Yang’s (2000) transcrip-
tion can be presented in (22): 
 

                                                 
16 Pike (1949) explains that the tonemic analysis is more difficult not because the system 
is more complicated, but rather because it is a different type of a system (see Pike 1949: 
ch. 2). 
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(22) Yang & Yang (2000)   
  ping shang qu ru 
 High Register a. 42 b. 35 c. 33 d. 4 
 Low Register e. 21 f. 13 g. 22 h. 2 
 
The eight tones presented by Yang & Yang in (22) include ping, shang, 
qu and ru, the four tones in each register, which agrees with the general 
view on the tone types of SX. What differs is the tone pitches. Consider 
Campbell’s (2003) transcription, as shown in (23): 
 
(23) Campbell (2003)   
  ping shang qu ru 
 High Register a". 52 b". 334 c". 33 d". 55 
 Low Register e". 31 f". 113 g". 22 h". 23 
 

In (23), Campbell presents a similar set of eight tones in SX but with 
some different tone pitches. The differences between the exact tone 
pitches in (22) and (23) are possible because different speakers may pro-
duce different pitches for the same tone (cf. above) or different field-
workers may have perceived different pitches for the same production. 
Tones, as suprasegmental units, tend to have variants in phonetic realiza-
tion. However, there are remarkable differences in tones in SX between 
speakers of the young generation and those of the old. According to the 
specifications for tones discussed above, the tones in (22) and (23) can be 
specified as follows: both ‘a’ and ‘a"’ can be specified as [H.hl] because [4] 
is more likely to be a variant of [5]; ‘b’ and ‘b"’ can be specified with 
[H.lh] because [33] and [3] have the same feature [l], as was discussed in 
(8); ‘c’ and ‘c"’ are the same; ‘d’ and ‘d"’ should also be specified with the 
same feature [H.h], because [4], [5] and [55] can all be specified as [h], 
according to the feature formalization in (6). The above four tones are 
high-register tones and the next four are low-register tones, in which ‘e’ 
and ‘e"’ both can be specified as [L.hl] because [2] is more likely to be a 
variant of [3], as discussed previously; ‘f’ and ‘f"’ also have the same 
specification, because [1] and [11] are both specified with [l]; ‘g’ and ‘g"’ 
are exactly the same; ‘h’ and ‘h"’ are very different and it is hard to say 
which one is correct. Since we already have [hl], [lh], [l] and [h] in the 
high register and [hl], [lh] and [l] in the low register, we suspect that there 
should also be a [h] tone in low register, leading to a symmetric system 
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between high and low registers. Thus, we end up with the feature 
specifications for SX tones as shown in (24). 
 
(24)  ping shang qu ru 
 High Register H.hl H.lh H.l H.h 
 Low Register L.hl L. lh L.l L.h 
 

Table (24) presents the nicely symmetrical feature specifications for 
the eight tones in SX, divided into four tones in the high register and four 
in the low register. The feature specifications of the eight SX tones are 
consistent with Yip’s proposal for tone features, which was shown in (12). 
The feature specifications for SX tones in (24) allow us to describe the 
phonetic tone pitches for the different data.  

As was discussed previously, in surface representation, the same 
tone in a language can be realized in different ways from speaker to 
speaker. However, as for high level tones in SX, specified as [H.h] in high 
register and [L.h] in low register, the representation as [23] is obviously 
not adequate. Maddieson (1978) suggests that the definition of a level 
tone is ‘one for which a level pitch is an acceptable variant’. The high 
level tones in SX are ru tones which only occur in checked syllables end-
ing with the glottal stop and are acoustically shorter in duration than other 
tones (Bao 1999; Chen 2000; Duanmu 200b). Thus, it is more reasonable 
to have [5] and [3] in phonetic realization than [55] and [23] (as assumed 
by Campbell 2003).  

Any contour with a two-digit difference between starting and ending 
points, such as 13 or 53, is probably phonologically a contour, but the 
ones with only a one digit difference, like 21 or 45, should be approached 
with a degree of caution (Yip 2002: 23). Based on the comparison be-
tween (22) and (23) presented above and on my own observation of the 
utterances of the tones by the native speakers of SX, I assume that the 
eight tones of SX are specified as in (24), i.e. [52] for yin ping and [31] 
for yang ping, which are falling tones, [35] for yin shang and [13] for 
yang shang, which are rising tones, [33] for yin qu and [22] for yang qu, 
and [5] for yin ru and [3] for yang ru, which are all level tones. The tone 
inventory of SX can be then presented as in (25): 
 
(25)  Falling Rising Level 
  ping shang qu ru 
 High Register (yin) 52 35 33 5 
 Low Register (yang) 31 13 22 3 
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The tone inventory of SX in (25) shows that there are four different level 
tones in [5], [33], [3] and [22], and four contours in [52], [35], [31] and 
[13], which strongly suggests that contours in SX are composed of level 
tones, viz. [52] by level [5] and [2], [35] by level [3] and [5]. As for [31] 
and [13], [1] has the same phonological property as [2], both specified 
with [l]. As contour tones, the phonetic realization is [13] and [31], lower-
ing level [2] to [1] for a distinct contour. Table (25) presents the tone 
inventory of SX in surface representation, which still allows some differ-
ence in pitches from person to person. However, the feature specifications 
of the eight tones in SX should exclude any other possibility if in the 
same approach. The tone inventory of SX in (25) also shows that the two 
level tones of yin qu [33] and yang ru [3] have the same tone pitch. In 
phonetic realization, there is not much difference between the high-regis-
ter [33] and the low-register [3] in terms of pitch level, but phonologically 
in different registers. However, [3] and [5] are ru tones which only occur 
on checked syllables ending in glottal stop [/]. That is to say, it is predict-
able from the tone features [H.h] or [L.h] that the syllable must end in a 
glottal stop, or vice versa. Here the question arises why checked syllables 
cannot have [l]. Some linguists believe that coda consonants may also af-
fect the tone on the preceding vowels cross-linguistically (e.g. Hombert 
1978). Baxter (1992) assumes that in Old Chinese, a final fricative (e.g. [s] 
or [h]) gave rise to a falling tone; a syllable with no obstruent coda gave 
rise to a level tone; a syllable ending in [p], [t], or [k] gave rise to a ru 
tone, which is characterized by its shortness.  

According to the feature formalization in (6), [3] or [33] is a mid 
tone, which can be either [H.l] or [L.h], meaning that mid tones can occur 
either in high register or low register (see Yip 1980). The phonological 
difference between [H.l] for [33] and [L.h] for [3], as shown in (24) and 
(25), is in the syllable structure rather than in tone or pitch. Thus, the con-
cept of register is more phonological than phonetic cross-linguistically.  

5.7 Consonant-tone Correlation 
 
One of the characteristics of the Wu dialects is that the actual pitch of the 
upper or yin series of tones is higher – ceteris paribus – than that of the 
lower or yang series (see Chao 1967; Yan 1994; among many others). 
This means that the tonal system has a register division between high and 
low; tones are classified strictly into either register. As discussed above, 
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SX has eight tones; four in the high register and four in the low register, 
as shown in (25). Their distribution can be exemplified as in (26): 
 
(26)  Tone distribution in SX:  
 [thi52]   ‘replace’ [ti52]  ‘low’ [di31]  ‘lift up’ 
 [thi35]   ‘body’ [ti35]  ‘bottom’ [di13]  ‘younger brother’ 
 [thi33]   ‘shave’ [ti33]  ‘weep loudly’ [di22]  ‘earth’ 
 [thI/5]  ‘iron’ [tI/5]  ‘stumble’ [dI/3]  ‘fold’ 

 
The fact that high-register tones occur with voiceless initial obstruents 
and low-register tones occur with voiced initial obstruents gives rise to 
the question whether the tones of one register are allotones of the other, 
since the tones of the two registers are in complementary distribution. 
There are three possibilities. First, low-register tones could be allotones 
derived from the high-register tones when they occur on syllables with a 
voiced initial obstruent. Prima facie motivation for this could be that 
high-register tones are more common, since they occur on syllables with 
both aspirated and unaspirated voiceless initial obstruents, as shown in 
(26). Second, the voiced obstruents could be allophones derived from 
voiceless obstruents when they occur with low-register tones, because 
voicing in obstruents can be predicted from the low-register tones, while 
voicelessness is predictable but aspiration vs. non-aspiration cannot be 
predicted on the basis of (high) register, as shown in (26). Third, both 
voiced obstruents and low-register tones could be underlying forms, 
though both are in complementary distribution with voiceless obstruents 
and high-register tones, respectively, because the consonant-tone correla-
tion is determined by phonetic mechanisms, rather than by phonological 
constraints. In this subsection I will present my analysis of the three 
possibilities and, in the end, choose for the third possibility. 

5.7.1 Allotones? 
It has long been known that consonant and tone can interact. Many lin-
guists (e.g. Halle & Stevens 1971; Bradshaw 1979; Duanmu 1990; Bao 
1990, 1999) claim that tone is associated to the laryngeal node and that 
tonal pitch is therefore related to voicing in consonants.  

The data in SX, as shown in (26), seem to show that high and low-
register tones are in complementary distribution and that low-register 
tones are triggered by the presence of voiced initial obstruents. This is 
well expressed by Halle & Stevens’ (1971) feature system in which [+stiff] 
is present in voiceless obstruents and in high tones and [+slack] is used 
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for voiced obstruents and low tones. However, if low tones are allotones 
of high tones, (i) high tones and low tones should never contrast with 
each other in any case, and (ii) a change in voicing status should change 
the tonal register, but not vice versa. The facts in SX, however, provide 
evidence to the contrary. One piece of evidence is that low tones and high 
tones contrast in syllables with initial sonorants. Consider the examples in 
(27): 
 
(27) a. High register b. Low register 
 [lẼ52] ‘block’ [lẼ31] ‘blue’ 
 [l52] ‘hollow’ [l31] ‘building’ 
 [m5] ‘wind (vt.)’ [m3] ‘put out’ 
 [m33] ‘cat’ [m22] ‘cap’ 
 
The examples in (27) show that both high-register tones such as [52], [5] 
and [33], as in (27a), and low-register tones such as [31], [3] and [22], as 
in (27b), occur on syllables with the same initial sonorants. This strongly 
suggests that low tones and high tones contrast with each other and thus 
should both be present in the underlying representation.  

Another piece of evidence comes from the tone merger in cliticiza-
tion in SX. There is a negation particle, [v´/3] ‘not’, which is very fre-
quent in collocations with many different verbs of SX, as shown in the 
following examples: 
 
(28) Negator in XP structure in SX      

a. [v´/3/jAÅ33]    not want          ‘don’t want (to)’     
b. [v´/3HjoN22]   not use            ‘don’t use/don’t have to’    
c. [v´/3vẼ31]       not naughty     ‘don’t be naughty/well-behaved’   

 
However, the phrase [v´/3/jAÅ33] ‘don’t want (to)’ in (28a) always 

appears in a merged syllable [fjAÅ33], in which the negator [v´/3] ‘not’, as 
a clitic, merges phonetically and phonologically into the host syllable 
[/jAÅ33] ‘want’, resulting in a new syllable [fjAÅ33] ‘don’t want (to)’. In 
Zhang (2005), I assume that there are some phonological changes from 
[v´/3/jAÅ33] to [fjAÅ33], as shown in (29): 
 
(29) The phonological process in cliticization 
 [v´/3/jAÅ33] → [v(´/3)+(/)jAÅ33] → [vjAÅ33]  → [fjAÅ33]   
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In synchronic analysis as in (29), the negator syllable [v´/3] has the 
voiced initial fricative [v] and the low-register tone [3], and the verb 
syllable [/jAÅ33] has the high-register tone [33] and the voiceless glottal 
stop [/] as the phonetic ‘filler’ onset. In the process of cliticization, first, 
the Final of the first syllable and the Initial of the second syllable are de-
leted; secondly, the remaining Initial of the first syllable becomes onset of 
the second syllable, merging into [vjAÅ33]; thirdly, the voiced initial frica-
tive [v] changes into voiceless [f] because of the high-register tone, result-
ing in a merged new syllable [fjAÅ33]. This can be formalized in the 
following rules: 
 
(30) a.   Nmax        Nmax              b.      Nmax        Nmax           c.   Nmax 
       

            N""            N""       →               N""           N""     →            N""   
  
       

        x    x     x   x               x    x    x    x            x   x 
  =          =                      = 

  v      ´/3    /    iAÅ33                v                   iAÅ33            f   jAÅ33 
      
These phonological rules, as shown in (30), strongly suggest that the low-
register tone exists underlyingly, so that it cannot be the allotone of the 
high-register tone when with voiced initial obstruent; otherwise, the 
merged syllable should be [vjAÅ22], instead of [fjAÅ33]. This phenomenon 
is similar to another cliticization process, involving [nj̀Ø35], as discussed 
in chapter 2 (for more details, see Zhang 2005: 69-79). 

Diachronically speaking, many scholars (e.g. Xu & Tang 1988; Liu 
2002) assume that the original form of the negator syllable [v´/3] in the 
Wu dialects was [f´/5] with the voiceless initial [f] and high-register tone 
[5]. Xu & Tang (1988: 451) assume that [v´/3] ‘not’ was pronounced as 
[f´/5] by the old generation of Shanghai speakers, as it is in modern 
Suzhou. Some other Wu dialects, such as Yuyao (which used to be a 
county affiliated to Shaoxing City), still have [f´/5] for not. This 
phenomenon suggests that the merged syllable [fjAÅ33] occurred before 
the voicing of the initial fricative in [f´/5] in the old Wu dialects. This as-
sumption is strongly supported by the other merged syllables of cliticiza-
tion in SX, as shown in (31): 
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(31) Phrasal forms  Merged syllables 
 [v´/3HjoN22]       ↔ [foN33]      ‘needn’t’ 
 [v´/3vẼ31]       ↔ [fẼ52]      ‘don’t be naughty’ 

 
 In (31), the two syllables of each phrase have voiced initial obstruents 
and low-register tones; whereas the two merged syllables both have 
voiceless initial fricative [f] and high-register tones. This phenomenon 
may suggest that the negator syllable [v´/3] used to be [f´/5], as assumed 
by Xu and Tang (1988). However, we have not found any strong evidence 
for the change from [f´/5] to [v´/3], viz. whether the voicing of the initial 
fricative caused the tone to be low-registered or the lowing of the tone 
caused the voiceless initial fricative to be voiced. However, in another 
Wu dialect, Longyou,17 diminutive is realized by changing the tones. For 
example, [213] changes into [45] and [45] changes into [21] to express 
diminutive. When the register changes, either from low to high or from 
high to low, the initial obstruent will also change from voiced to voiceless 
or from voiceless to voiced correspondingly, as shown in (32) (Cao 2002: 
152-160): 
 
(32) Base tone  Diminutive tone  

a. [mei231mei231] → [mei33mei45] ‘younger sister’ 
b. [ÇiA52kuei45d´21] → [ÇiA33guei21d´213] ‘little boy’ 
c. [ts45i45] → [dz21i45] ‘small earth-

worm’ 
 
In (32a), [231] changes to [45] and the initial nasal does not change be-
cause sonorants can correlate with high-register tones or low-register 
tones (which will be discussed later in this section). In (32b) and (32c), 
when [45] changes to [21], the initial [k] changes to [g] and [ts] to [dz], 
respectively. This phenomenon shows that the voicing status of the initial 
obstruents is determined by the diminutive tone change.  

On the whole, either the synchronic or the diachronic analysis of the 
merged syllables of cliticization in SX and the tone change for diminutive 
in Longyou suggest that the low-register tones cannot be the allotones of 
the high-register tones.  

                                                 
17 A southern Wu dialect, which has eight tones: [434], [45], [52] and [5] in high register, 
and [21], [213], [231] and [23] in low register (Cao 2002: 100). 
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5.7.2 Allophones? 
The analysis I presented above gives rise to the question whether the 
voiced initial obstruents are allophones, since they are in complementary 
distribution with voiceless initial obstruents and could be predicted on the 
basis of tone register. However, I argue that the voiced initial obstruents 
also occur underlyingly since there is evidence in SX that shows that the 
voiced initial obstruents are not allophones of the voiceless ones. As was 
mentioned in chapter 2, vowels in high-register syllables are always pre-
ceded by a phonetic onset glottal stop [/] when there is no other initial 
consonant, while vowels in low-register syllables are preceded by a 
voiced glottal fricative [] as the onset when there is no other initial 
consonant, as shown in (33):   
 
(33) [/E/5] ‘duck’ [E/3] ‘narrow’ 
 [/i52] ‘clothes’ [i31] ‘move’ 
 [/ja33] ‘sprout’ [ja22] ‘sheep’ 
 
The examples in (33) show that [/] and [] occur with high and low-regis-
ter tones, respectively, before a syllable-initial vowel or glide. [/] and [] 
are regarded as a pair of phonetic onsets in complementary distribution. 
Usually, when a pair of phones are in complementary distribution and are 
allophones in surface representation, (only) one of them must be the 
underlying phoneme. As for [/] and [], [] cannot be the allophone of [/] 
when occurring on low-register tones, because [/] is not an underlying 
phoneme, but only a ‘filler’ onset in phonetic realization. In articulatory 
terms, [h] and [] are a pair of fricatives. However, [] cannot be the allo-
phone of [h] because the former is more frequent and has a wider distribu-
tion than the latter, which can be exemplified as in (34): 
 
(34) voiceless  voiced  
 [ho52] ‘shrimp’ [˙o31] ‘river’ 
 [hE/5] ‘blind’ [˙E/3] ‘narrow’ 
 [hu33]     ‘call’ [˙u22]    ‘unclear’  
 [h´N52]    ‘groan’ [˙´N31]  ‘stable’    
 *[hi52/35/33]  [˙i31] ‘move’ 
 *[hjØ52/35/33]  [˙jØ31] ‘oil’ 
 *[hy35/52/33]      [˙y13]    ‘rain’  
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The examples in (34) show that there is a constraint which regulates the 
distribution of [h], viz. *[h][+high, -back] (see (62), ch. 4), which stipu-
lates that [h] cannot occur before any high front vowel or the front glide, 
whilst there is no constraint on the distribution of []. The different 
phonological behaviour with respect to the distribution between [h] and [] 
strongly suggests that [] cannot be an allophone of [h].  

The fact that full-tone syllables have a phonetic onset ([/] or []) 
when there is no other initial consonant present suggests that an onset 
consonant is required to assign [+stiff] or [+slack] to the tone on the 
following vowel. This satisfies the consonant-tone correlation in that 
tones on the vowels receive [+stiff] for [H] or [+slack] for [L], and not 
vice versa.   

Another piece of evidence comes from tone sandhi in SX, in which 
the register feature is never involved. I hypothesize that the reason is that 
the sandhi is sensitive to the voicing status of the initial consonants, since 
if the register feature were changed, the initial obstruents would have to 
be changed accordingly, which would lead to a change in segmental 
structure, potentially resulting in different lexical meaning. We will return 
to this topic in detail later in this chapter. The analysis I have presented 
above suggests that voiced initial obstruents cannot be allophones condi-
tioned by low-register tones in SX, but, rather, must be present underly-
ingly.  

5.7.3 Voiced/L in tonogenesis? 
Tonogenesis refers to the development of tone, for instance under the 
influence of neighbouring consonants as a result of language change. 
There are two theories of tonogenesis, a listener-based theory (Hombert et 
al 1979) and an earlier articulatory-based theory (Halle & Stevens 
1971).18 Hombert et al. provide extensive evidence that voiceless conso-
nants raise the F0 of a vowel and voiced consonants lower the F0 of the 
vowel. This (physiological) effect is then exaggerated by the members of 
the language community so as to mark the difference more clearly for the 
listener. The effect of various laryngeal configurations of obstruents on 
the F0 of a following vowel has been well documented cross-linguistically 
(also see Mohr 1971; Hombert 1978; Maddieson 1984b; Ohde 1984, cited 
                                                 
18 In fact, Halle & Stevens’ proposal is the basic explanation (physiology) for both theo-
ries.  The point is that the effect of [voice] on the F0 is rather small. For tonogenesis, the 
speakers need to exaggerate the effect, which is normally difficult to perceive.  Thus, the 
listener-based theory is also based on the physiological effect. 
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from Shryock 1995). Halle & Stevens (1971) offer a different theory of 
tonogenesis. Their main proposal is that tone and voicing are different 
realizations of the same articulatory gesture, viz. the stiffness of the vocal 
cords. Specifically, vocal cord tension is realized in obstruent consonants 
as devoicing, while in vowels it is realized as tone. They provide 
interpretations for these relations in terms of traditional phonetic catego-
ries for obstruents, glides and vowels through the classification with their 
proposed laryngeal features (Halle & Stevens 1971 (reprinted in 2002: 
51)), as shown in (35): 
 
(35) Classification of obstruents, glides, and vowels in terms of proposed 

features19: 
 1 2 3 4 5 6 7 8 9 

Obstruents bl b p pk bh ph ∫ /b p 
Glides w,y    H h,W,Y   /, /w, /y 
Vowel V V Ÿ V ⁄ Voiceless 

vowels 
Breathy 
vowels 

  Creaky 
vowels 

Glottalized 
vowels 

Spread 
glottis 

– – – + + + – – – 

Constricted 
glottis 

– – – – – – + + + 

Stiff vocal 
cords 

– – + – – + – – + 

Slack vocal 
cords 

– + – – + – – + – 

 
Their proposal in (35) shows how the features [stiff] and [slack] vocal 
cords capture the relationship between low tone and voiced consonants on 
the one hand, and high tone and voiceless consonants on the other. Halle 
& Stevens (1971) propose that in the plain vowels, [+stiff vocal cords] is 
the articulatory correlate of high pitch, whereas [+slack vocal cords] is the 
articulatory correlate of low pitch. Neutral pitch for the vowels is pro-
duced by the configuration [–slack, –stiff]. However, it is a well-docu-
mented type of tonogenesis that a relatively lower pitch register develops 
on vowels following a previously voiced series, and a relatively higher 
pitch is found after previously voiceless (or voiceless aspirated) series. 
This process can lead to a multiplication by two of the number of tones.  

                                                 
19 In (35), there are two interesting obstruents, [bl] and [pk]. In Halle & Stevens’ (1971) 
interpretation, [bl], which probably represents what has sometimes been called a lax 
voiceless stop,  appears in Danish and may occur in initial position for many speakers of 
English; [pk] is a moderately aspirated (opposed to fully aspirated) stop of Korean.  
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Phonetically speaking, vocal fold abduction is a common mechanism 
in the production of voiceless consonants. The abduction gesture is usu-
ally produced in combination with a supralaryngeal constriction, which 
facilitates the cessation of voicing by decreasing the transglottal airflow 
(Shryock 1995). The listener-based theory of tonogenesis provides a pho-
netic mechanism which configures obstruent-tone interaction and the 
articulatory-based theory explains the phonological motivation for the 
voiceless-H and voiced-L correlation. However, both assume that the 
articulation of voicing inherently affects F0. Following Halle & Stevens’s 
(1971) proposal, I assume that the register is represented by the laryngeal 
feature, just like syllable-initial consonants: high register is compatible 
with [+stiff] from [+stiff] initial obstruents and low register is compatible 
with [+slack] from [+slack] initial obstruents.   

Halle & Stevens (1971) also propose that the feature configuration 
[-stiff, -slack] corresponds to phonetically voiceless stops and phoneti-
cally voiced sonorants in that sonorants are spontaneously voiced. Halle 
(2005, forthcoming) provides a further explanation for the relation be-
tween obstruents and sonorants and the vocal folds: 
 

       “Both voicing and pitch are, of course, produced by actions of 
the vocal folds, but the two classes of sound differ fundamentally 
with respect to the pressure drop across the folds: the pressure 
drop is relatively large in sonorants, but significantly smaller in 
obstruents, and this difference has important consequences for the 
behaviour of the folds. When slack, the folds vibrate in both 
obstruents and sonorants. On the other hand, when the folds are 
stiffened, vocal fold vibration depends on the pressure drop across 
them. In sonorants, with their large pressure drop, the folds vibrate 
as before; in fact, the increase in stiffness causes the rate of vibra-
tion to increase. By contrast, in obstruents, where the pressure 
drop across the folds is small, the increased stiffness prevents the 
folds from being set into motion, and as result the sound is voice-
less.” 
 

Articulatorily speaking, there is difference between obstruents and 
sonorants with respect to the voicing property. In obstruents, voicing is 
active, while in sonorants, voicing is passive. Cross-linguistic evidence 
strongly supports this asymmetry in voicing behaviour between obstru-
ents and sonorants. For example, in many languages, voicing assimilation 
is triggered by voiced obstruents, but not by sonorants, e.g. Dutch (van 
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der Torre 2003), Russian (Padgett 2003), etc. As for tonogenesis, Hyman 
(1978: 266), when writing about West African languages, also notes that 
among the voiced consonants, it is particularly the voiced obstruents and 
breathy voiced stops that tend to lower pitch. Thurgood (1996) also finds 
that in Southeast Asia the lower tone usually occurs after voiced stops, 
but not after voiced sonorants. The property of passive voicing of sono-
rants in SX is seen in the correlation with high-register tones and low-
register tones, or alternatively for the [-stiff, -slack] feature configuration. 
Based on Halle & Stevens’ (1971) model, the consonants and tones in SX 
can be specified, using the features [stiff] and [slack], as shown in (36): 
 
(36) Consonants Tones 
 

 
voiceless 
obstruents

voiced 
obstruents

 
sonorants20

 
H

 
M

 
L 

 [stiff] + - - + - - 
 [slack] - + - - - + 
 
The feature matrix in (36) shows the feature specifications of consonants 
and tones, from which the following correlation between vocal-cord fea-
tures and tones holds: 
 
(37) (i) [+stiff] → H 
 (ii) [+slack] → L 
 (iii) [-stiff] → L, M 
 (iv) [-slack] → H, M 
 

These configurations capture the facts of consonant-tone interaction in 
SX. Tone [3] is a mid tone, which occurs either with voiceless initial 
obstruents or voiced initial obstruents, viz. either in high or in low regis-
ter, e.g. [thi33] ‘shave’, [ti33] ‘weep loudly’, and [dI/3] ‘fold’. Moreover, 
syllables with initial sonorants can have either high-register tones or low-
register tones, as was shown in (27). According to the feature matrix in 
(36), we can also specify H as [+stiff] and L as [+slack] for simplicity. 
Based on these feature specifications, I propose the following well-
formedness conditions for the SX syllable structure in terms of conso-
nant-tone correlation: 
                                                 
20 As was discussed above, sonorants have default voicing so that the stiffness and slack-
ness of vocal cords do not have an active effect on sonorants, whose [-stiff, -slack] 
properties allow either high-register tones or low-register tones to occur, at least in SX. 
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(38)  Well-formedness conditions for consonant-tone correlation 

(WFC(CT)): 
(i) T: Every stressed syllable must have a tone. 
(ii) *TT: One syllable cannot have two Tonal nodes (no two regis-

ters). The following structures are unacceptable: 
*[HL]σ; *[LH]σ; *[HH]σ; *[LL]σ.21 

(iii) Every full-tone syllable must have an onset to satisfy the 
consonant-tone correlation (Cf. (26) in ch.2). 

(iv) Voiced obstruents have low register and voiceless obstruents 
have high register, which can be formulated as [+slack]/L or 
[+stiff]/H, respectively (see also (26), ch.2). 

(v) Sonorants have low register or high register, formulated as 
[son]/L/H. 

 
The WFC(CT) in (38) captures the facts of tone inventory in SX, as 

shown in (24), which I repeat as follows: 
 
(39)  ping shang qu ru 
 High Register H.hl H.lh H.l H.h 
 Low Register L.hl L. lh L.l L.h 
 
The tone inventory in (39) shows that in SX, every tone has only one 
register and in the feature unary system, SX has maximally eight tones, 
which is stipulated by the WFC(CT). According to the WFC(CT) in ((38), 
the configurations in (40) are well-formed: 
 
(40)   a. C VH                b. C VL             c. C VH/L 
 
          [+stiff]               [+slack]           [-stiff, -slack]   
 
The configurations above show that a vowel has a H register, sharing 
[+stiff] with the preceding [+stiff] consonant; a vowel has a L register,  
sharing [+slack] with the preceding [+slack] consonant; a vowel can have 
either a H register or a L register, sharing [-stiff] and [-slack] with the 
preceding [-stiff, -slack] sonorant. This phenomenon suggests that every 
syllable with a full tone must have an onset consonant to satisfy the 
                                                 
21 H and L refer to high or low register; *HH and *LL can also be ruled out on account 
of the OCP. 
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consonant-tone correlation. Also according to the WFC(CT) in (41), we 
can tell  the following representation are ill-formed in SX: 
 
(41)  a.*C VL               b.*C VH           c. *o VH/L                       d.  * C  VH/L 
 
          [+stiff]               [+slack]      [+stiff/+slack]                 [stiff/slack] 
 
(41a) is ill-formed because a [+stiff] consonant is not compatible with a 
low-register tone; (41b) is ill-formed because a [+slack] consonant is not 
compatible with a high-register tone; (41c) is ill-formed because a zero 
onset does not have a laryngeal feature to license [+stiff] or [+slack] of 
the register on the following vowel; (41d) is also ill-formed because an 
onset consonant cannot stay unspecified for either [stiff] or [slack] when 
the following vowel has a high-register or low-register tone. The 
configurations in (40) and (41) correctly capture the realization of all the 
SX syllables in terms of consonant-tone correlation.  

In short, I assume that in SX every tone has to be specified for [stiff] 
or [slack], viz. every syllable has a register feature which must keep the 
agreement of the laryngeal features between the onset consonant and the 
tone. The perhaps somewhat surprising conclusion is that, in surface 
representation, every stressed syllable in SX must have an onset. When 
underlyingly there is no onset consonant, [/] or [H] will be inserted as 
phonetic onsets of a high-tone syllable or a low-tone syllable, respectively, 
to satisfy the consonant-tone correlation. This phenomenon can be cap-
tured by an OT analysis. Bearing in mind the constraints of WFC(CT) in 
((38), we can establish a clear picture of the consonant-tone correlation in 
SX, based on the constraint ranking ONSET, *TT ≫ DEP-IO. If it is true 
that [H] and L are [slack] and [/] and H are [stiff], the input /VH/ (underly-
ingly a high-register tone has no onset consonant) has the surface form in 
(42): 
 
(42)         /VH/ ONSET *TT DEP-IO 
 a.         [VH] *!   
 b.       [HVH]  *! * 
 c.    [/VH]   * 
  
In (42), candidate (a) has H register, but has no onset, which violates 
ONSET and is ruled out; candidate (b) has [H] for [slack] and H for [stiff], 
so that it violates *TT and is also ruled out; candidate (c) has [/] and H in 
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agreement on [stiff]. Thus, it is the optimal output. The surface form of 
the input /VL/ can also be worked out by the same constraint ranking, as 
shown in (43): 
 
(43)         /VL/ ONSET *TT DEP-IO 
 a.          [VL] *!   
 b.        [/VL]  * * 
 c.    [HVL]   * 
 
In (43), candidate (a) is ruled out because it violates ONSET; candidate (b) 
has [slack] and [stiff] for [/] and H, respectively, so that it violates *TT 
and is also ruled out; candidate (c) has a voiced initial obstruent and L 
register, satisfying WFC(CT), and it is the winner. The tableaux in (42) 
and (43) show that the surface representation of an underlying vowel with 
a high-register tone or a low-register tone is [/VH] or [HVL], respectively, 
as attested by the data in SX, as shown in (44): 
 
(44) [/E/5] ‘duck’ [HE/3] ‘narrow’ 
 [/i52] ‘clothes’ [Hi31] ‘move’ 
 [/a52] ‘crowded’ [Ha31] ‘shoes’ 
 [/jØ52] ‘low (voice)’ [HjØ31] ‘oil’ 
 [/u33] ‘black’ [Hu22] ‘unclear’ 
 
The examples in (44) show that the glottal obstruents [/] and [H] occur in 
the onset position of syllables with high-register tones and low-register 
tones, respectively, when there is no other onset consonant. In this case, 
the two phonetic glottal obstruents have no Place component, so that there 
is no constraint on their distribution in terms of segment sequences, viz. 
their relations with the following vowels or prenuclear glides. As was dis-
cussed in chapter 4, I assumed that the phonetic onset [/] and [H] simply 
stand for the glottis features [+stiff] and [+slack], respectively, as shown 
in Halle & Stevens’ (1971) proposal in (35), as required by the consonant-
tone correlation in SX.  

In an utterance, when a syllable with a high tone and the phonetic 
glottal stop in onset position becomes unstressed in a certain environment, 
the initial glottal stop automatically drops off, which makes it possible for 
liaison to take place between a syllable ending in a nasal and a syllable 
beginning with a vowel, as was discussed in the previous chapter. 
Accordingly, I would term the phonetic initials [/] and [] in SX as ‘filler’ 
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onsets to help realize tones or demarcate a high or low register tone, with-
out any phonological properties in segmental syllable structure. However, 
the phonetic realization of [/] and [] helps the tonal system of SX fit in 
exactly with the general pattern of consonant-tone interaction. 

The analysis I have presented above gives rise to the question 
whether only consonants can affect tone and not vice versa, i.e. whether 
tone does not affect consonants as assumed by Hyman (1973, 1978). 
Hombert (1978: 95) also thinks that “it is extremely difficult to find a 
single case in the literature in which it is clear either from the author’s 
presentation or from our own reanalysis that voiceless consonants, for 
example, became voiced before a low tone, or voiced consonants became 
voiceless before a high tone”. However, there is an example of tone 
merger in SX cliticization, in which the change of a tone from low regis-
ter to high register intrinsically devoices initial voiced obstruents, as was 
shown in (29). To sum up, I hypothesize that both voiceless and voiced 
obstruents as well as the high and low register specifications must be pre-
sent in underlying forms. 

5.8 Tone Sandhi 
 
Tone sandhi involves changes in the phonetic realization of a tone under 
the influence of a neighbouring tone, and sometimes more specifically to 
the replacement of one toneme by another in such circumstances. In this 
subsection, I will present my analysis of various forms of tone sandhi in 
SX, attempting to formalize the phonological rules which regulate the 
tone sandhi processes in SX. I find that tone sandhi in SX is the result of 
phonetic dissimilation in tone pitches and phonological assimilation in 
tone features (other languages may be more restrictive). Moreover, I as-
sume that tone-pitch changes in the surface representation are best cap-
tured by phonological rules of tone feature delinking and spreading, 
observing at all times the prohibition against crossing association lines 
(following Goldsmith 1976: 27). I will furthermore assume that the 
phonological motivation for all the sandhi forms, which involve contour 
dissimilation, contour simplification and contour formation, lies in pro-
sodic requirements regarding the rhythmic structure. The configurations 
of disyllabic tone sandhi rules in SX can be formalized in the following 
table: 
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(45) Configurations of tone sandhi in SX disyllabic sequences T1+T2:22 
T1   

T2 [hl] falling [lh] rising [l] l-level [h] h-level 
[hl] falling [l(h).hl] [l.lh] [l.l] [l.h] 
[lh] rising [l(h).hl] [lh.hl] [l(h).(h)l] [l(h).h] 
[l] l-level [l.(h)l] [l.lh] [l.l] [l.h] 
[h] h-level [h.hl] [h.lh] [h.(h)l] [h.h] 

 
In the following subsections, I will explain the configurations of 

tone sandhi in (45) with data in SX and I will also present an OT analysis 
of all the disyllabic tone sandhi rules in SX, to explain how and why tone 
sandhi occurs in this language. 

5.8.1 Contour dissimilation 
Articulatorily speaking, assimilation is often preferred to dissimilation in 
utterances, because assimilation serves to make sequences of articulatory 
gestures easier to produce, while dissimilation makes sequences that 
sound alike more unlike. Why is dissimilation preferred in tone sandhi to 
assimilation cross-linguistically? I assume that dissimilation in tone san-
dhi is metrically motivated so as to produce prosodic rhythm.  

In many Asian tone languages, there is evidence that two adjacent 
identical contours are not allowed, especially in Chinese (Yip 1989, 2002; 
Bao 1999; Chen 2000). The same is true in SX, which has four contours: 
[52] and [35] in the high register and [31] and [13] in the low register. 
When two identical rising contours occur in one disyllabic lexical com-
pound or phrasal expression, the tone of the right-hand syllable always 
changes to a falling contour so that dissimilation takes place, as shown in 
(46):23 
 

                                                 
22 Since register features are not involved in tone sandhi in SX, only tone features are 
cross-tabulated in (45), in which the tones of the first syllable are listed in the first col-
umns and those of the second syllable in the rows. In both columns and rows, ‘l-level’ 
means low-level; h-level means high-level; the blank ( ) means two alternatives. 
23 All the examples of tone sandhi in SX in this chapter are based on Yang & Yang 
(2000), with some alternations and additions which were made after consultation of SX 
native speakers.  
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(46) a. [35.35] → [35.52] ([H.lh][H.lh] → [H.lh][H.hl]) 
 [sØ35ts35] → [sØ35ts52] ‘fingers’ 
 [ÇjAÅ35tshAÅ35] → [ÇjAÅ35tshAÅ52] ‘small grass’ 
  
 b. [13.13] → [13.31] ([L.lh][L.lh] → [L.lh][L.hl]) 
 [dAÅ13li13] → [dAÅ13li 31] ‘reason’ 
 [mo13zÅN13] → [mo13zÅN31] ‘immediate’ 
 
The examples in (46) show that when two adjacent rising tones (either in 
high register or low register) occur in one lexical compound, the second 
tone of the lexical item changes to a falling contour. The tone change 
from [35] to [52] and from [13] to [31] is the same change in terms of fea-
tures ([lh] to [hl]) for both high-register tones and low-register tones, as 
presented in (45). The rising contour dissimilation in (46) can be formal-
ized as a feature-spreading operation, as shown in (47): 
 
(47)             T                       T 
 
             r               t         t              r 
 
           H/L          l   h   l    h        H/L 
 
In (47), the [h] feature of the first tone spreads progressively to the tonal 
node of the following vowel, which delinks its original [h], making the 
rising tone a falling tone, and thus dissimilating the contour. According to 
the feature geometry in (47), contour dissimilation involves the tone fea-
tures, disregarding register features. Therefore, not only do two identical 
contours of the same register such as [13.13] or [35.35] dissimilate, but 
two rising contours in different registers also will undergo dissimilation, 
e.g. [13.35], as shown in (48): 
 
(48) [13.35] → [13.52] ([L.lh][H.lh] → [L.lh][H.hl]) 
 [lAÅ13fu35] → [lAÅ13fu52] ‘tiger’ 
 [dAÅ13tshAÅ35] → [dAÅ13tshAÅ52] ‘straw’ 
 
The examples in (48) show that two adjacent contours with identical tone 
features will be dissimilated. The analysis above shows that contour 
dissimilation is phonologically realized by tone feature delinking and 
spreading, which is in fact a phonological process of assimilation between 
the two adjacent tone features, and phonetically realized by way of differ-
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ent contours in the sandhi forms. In this sense, contour dissimilation in 
SX is phonetically listener-orientated and phonologically speaker-orien-
tated. In brief, two adjacent identical contours are not allowed in surface 
representation: contour dissimilation involves dissimilation between adja-
cent identical tone features. This can be formalized as an OCP constraint 
against contours, as in (49): 
 
 (49)  OCP(contour) 

Adjacent identical contour features (disregarding register feature) 
are prohibited in the same phonological phrase. 

 
OCP(contour) in (49) is inviolable in SX, so that a disyllabic word or 

phrase which violates OCP(contour) must undergo contour dissimilation. 
This can be formulated in the following rule: 
 
(50) [lh]  → [hl] / [lh] __ 
 
Rule (50) says that the contour feature [lh] changes into [hl] when follow-
ing another identical [lh]. However, if two identical falling contours occur 
in a disyllabic unit, the avoidance of OCP(contour) is realised by contour 
simplification, in which the first contour becomes a low level tone. I will 
discuss contour simplification in the following subsection.  

5.8.2 Contour simplification 
Contour simplification, which is so called because a contour becomes a 
level tone, is another way to avoid violating OCP(contour). This depends 
on whether the rule applies lexically or post-lexically. In SX, when the 
adjacent identical falling contours occur in disyllabic compounds or 
phrases, contour simplification is applied, as shown in (51):  
 
(51) a. [52.52] → [33.52] ([H.hl][H.hl] → [H.l][H.hl]) 
 [ku52jaN52] → [ku33jaN52] ‘girl’ 
 [ÇjaN52/jẽ52] → [ÇjaN33/jẽ52] ‘cigarettes’ 
  
 b. [31.31] → [22.31] ([L.hl][L.hl] → [L.l][L.hl]) 
 [d31l31] → [d22l31] ‘mantis’ 
 [dÛjo3131] → [dÛjo2231] ‘poor people’ 
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In the compound nouns in (51), the first contour feature [hl] changes into 
a level [l] when it is adjacent to an identical falling contour, thus simplify-
ing one contour. This can be formalized in (52): 
 
(52)              T                       T 
 
             r               t         t              r 
 
          H/L          h     l  h    l         H/L 
 

The contour simplification is realized by delinking an [h] feature, as 
shown in (52), while register is unaffected. Contour simplification is also 
applied to adjacent identical contour features of different registers. Con-
sider the following examples of disyllabic compound nouns: 
 
(53) a. [31.52] → [22.52] ([L.hl][H.hl] → [L.l][H.hl]) 
 [dAÅ31hwo52] → [dAÅ22hwo52] ‘peach blossom’ 
 [dÅ31tÇ52] → [dÅ22tÇ52] ‘glucide’ 
  
 b. [52.31] → [33.31] ([H.hl][L.hl] → [H.l][L.hl]) 
 [ÇjaN52HjØ31] → [ÇjaN33HjØ31] ‘sesame oil’ 
 [kwÅ52dØ31] → [kwÅ33dØ31] ‘bald’ 
 
The examples in (53) show that in two identical contours in different 
registers, the first contour is simplified to a low level tone. This is also 
achieved by way of [h] feature delinking, as shown in (54):  
 
(54)             T                        T 
 
             r               t        t               r 
 
          L/H          h    l  h    l         H/L 
 

So far, what is interesting is that two adjacent falling contours result 
in contour simplification, as shown in (51) and (53), while two adjacent 
rising contours induce contour assimilation to occur, as shown in (46) and 
(48). This phenomenon suggests that in SX, when two rising contours 
constitute the foot, it prefers keeping two (different) contours as its tone 
type. To distinguish the sandhi forms between two adjacent falling con-
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tours and two adjacent rising contours, I propose a constraint of identity 
tone type for rising contours as in (55): 
 
(55)  IDENT-TT(R) 

Two adjacent rising contours in the input should also have two con-
tours as the same tone type in the output (no level tone).  

 
The constraint IDENT-TT(R) in (55) requires that two adjacent rising con-
tours in the input should be still of two contours in the output, but OCP 
(contour) demands that the two contours assimilate in terms of tone fea-
tures in sandhi forms. An OT analysis of the different sandhi forms be-
tween two falling contours and two rising contours will be presented later 
in this chapter. 

The analysis I have presented so far suggests that when 
OCP(contour) is violated, the two identical contour features may be 
dissimilated to two different contours (one rising and the other falling) or 
be simplified into a sequence of a level tone and a contour to avoid viola-
tion of OCP(contour). However, there are examples in which contour 
simplification may occur even when there is no violation of OCP (con-
tour). For example, in the case of [31]+[13] or [52]+[35], i.e. combina-
tions of a falling and a rising contour, the first contour undergoes contour 
simplification, as shown in (56): 
 
(56) a. [31.13] → [22.13] ([L.hl][L.lh] → [L.l][L.lh]) 
 [nu∏̃31y13] → [nu∏̃22y13] ‘men and women’ 
 [bIN31dẼ13] → [bIN22dẼ13] ‘ordinary’  
  
 b. [52.35] → [33.35] ([H.hl][H.lh] → [H.l][H.lh]) 
 [tshØ52tØ35] → [tshØ33tØ35] ‘drawer’ 
 [kẽ52tsh35] → [kẽ33tsh35] ‘dry straw’  
 
Contour simplification in (56) is also realized by [h] feature delinking of 
the first contour, as shown in (57):   
 
(57)              T                        T 
 
             r               t         t               r 
 
          L/H          h    l   l     h         L/H  
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In the contour simplification process in (57), the [h] feature is delinked 
from the first contour, although the two contours are not identical. Yip 
(1989) proposes a partial OCP constraint, as in (58):  
 
(58) OCP′′ 

No adjacent partially identical tones (*l.lh, *h.hl, *hl.lh, etc.).  
 

However, contour simplification in SX does not necessarily result 
from an OCP violation, because the [h] delinking in (57) does not change 
the [l][l] identical feature adjacency. Sometimes the application of con-
tour simplification will in fact result in what is called a partial OCP viola-
tion (Yip 1989; Chen 2000). For example: 
 
(59) [13.22] → [22.22] ([L.lh][L.l] → [L.l][L.l]) 
 [lAÅ13do22] → [lAÅ22do22] ‘eldest brother/sister’ 
 
                    T                       T 
 
             r               t         t              r 
 
          L/H          l     h     l             L     
 
The example in (59) shows that the delinking of the [h] feature has caused 
a violation of partial OCP′′ (58). This suggests that the partial OCP′′ con-
straint does not account for the data regarding tone sandhi in SX. How-
ever, there are many other examples of contour simplification in SX, all 
of which are realized by delinking the [h] feature of the first contour in a 
disyllabic unit. Here follows a non-exhaustive listing of such examples:  
 
(60) [31][5] → [22][5] ([L.hl][H.h] → [L.l][H.h]) 
 [dÛjaN31pI/5] → [dÛjaN22pI/5] ‘wall’ 
 [HÁ∏̃31tso/5] → [HÁ∏̃22tso/5] ‘round table’ 
  
                    T                       T 
 
             r               t         t              r 
 

L            h    l     h             H     
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(61) [13.5] → [22.5] ([L.lh][H.h] → [L.l][H.h]) 
 [lAÅ13tÇhI/5] → [lAÅ22tÇhI/5] ‘the seventh child’ 
  
                    T                       T 
 
             r               t         t              r 
 

 L            l    h     h            H    
   
(62) [52][33] → [33][33] ([H.hl][H.l] → [H.l][H.l]) 
 [po52laN33] → [po33laN33] ‘wave’ 
 [fẽ52fu33] → [fẽ33fu33] ‘instruct’ 
 
                    T                       T 
 
             r              t          t               r 
 
            H           h   l       l             H 
 

Contour simplification, as shown by the examples from (56) to (62), 
strongly suggests that the falling contour is not allowed in the left-hand 
syllable, as is clearly presented in (45). All the forms of contour simpli-
fication can be expressed by the following rules: 
 
(63) Contour simplification rules 
 a. [hl] / __ [l]/[h]/[lh]/[hl] 
 b. [lh] 

     → 
 
[l] / __ [l]/[h]/[lh] 

 
The rules in (63) show that a falling contour and a rising contour will be-
come a low level tone when followed by any tone except in the case of 
[lh.hl]. This parallels ‘s(trong)-w(eak)’ foot structure in terms of stress. 
The rules in (63) also show that contour simplification occurs with the 
first tone or the left syllable (not with the second tone or the right syllable) 
in a disyllabic compound or phrase and that contour simplification is real-
ized just by delinking of the [h] feature of the first tone. This strongly 
suggests that in disyllabic compounds or phrases, the [h] feature is not 
preferred in the left-hand syllable, which indicates that the rhythmic type 
of feet is iambic in SX. Extensive cross-linguistic research into stress sys-
tem reveals that the ‘best’ quantitative shapes of disyllabic iambs are (LH) 
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(Kager 1999: 173). For this cross-linguistic phenomenon, de Lacy (2002: 
2) proposes a foot non-head constraint (after Prince & Smolensky 1993):  
 
(64)  *NON-HD/H 

The foot non-heads do not prefer high tones. 
 

The constraint *NON-HD/H in (64) plays an important role in 
disyllabic tone sandhi in SX. The metrical structure of the iambic feet will 
be discussed in detail later (see §5.9). *NON-HD/H stipulates that [h] is not 
preferred by the foot non-heads, which causes contour simplification to 
occur if the foot non-head syllable has a contour. However, if the non-
head syllable has the ru tone which is specified as [h], the [h] feature of 
the ru tone is not deleted or changed into a low tone. The high-level (ru) 
tone always remains the same in tone sandhi because the high-level tone 
only occurs in checked syllables (ending with a glottal stop). If it changed, 
syllable structure would also have to be changed, which is not usual in 
tone sandhi.24 This phenomenon is captured by the following constraint: 
 
(65)  IDENT-ru 

If the high-level tone [h] occurs in the input, it may also appear in 
the output and vice versa (ru tone cannot be changed and cannot be 
formed).  

 
IDENT-ru in (65) protects the ru tone from changing in any 

phonological environment. This constraint is inviolable in SX. 

5.8.3 Contour formation 
In SX tone sandhi, two adjacent identical contours have to be avoided by 
either contour dissimilation or contour simplification, as was discussed in 
the previous two subsections. Contour simplification also occurs between 
two different contours or even between a contour and a level tone. More-
over, a level tone may become a contour in certain phonetic or phonologi-
cal environments. We will refer to this phenomenon as contour formation. 
Consider the following examples:  
 

                                                 
24 Phonetically, ru syllables might become mono-moraic when unstressed, e.g. as a pre-
fix, so that the syllable may become toneless or have a neutral tone [l] in surface 
representation, as was discussed in §5.9.1, in that phonology often creates new objects 
that are not possible underlyingly.   
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 (66) a. [35.33] → [35.52] ([H.lh][H.l] → [H.lh][H.hl]) 
 [ts35tshe33] → [ts35tshe52] ‘laver (a water plant)’ 
 [s35tÇja33] → [s35tÇja52] ‘ginger’ 
  
 b. [13.33] → [13.52] ([L.lh][H.l] → [L.lh][H.hl]) 
 [do13tÇi33] → [do13tÇi52] ‘intention’ 
 [lẼ13hẽ33] → [lẼ13hẽ52] ‘lazy man’  
     
 c. [13.22] → [13.31] ([L.lh][L.l] → [L.lh][L.hl]) 
 [me13li22] → [me13li31] ‘beautiful’ 
 [d13lu22] → [d13lu31] ‘road’ 
 
The contour formations in (66) all occur on the second tone or the right-
hand syllable and are made possible by spreading an [h] feature from the 
preceding rising contour, as shown in (67): 
  
(67)              T                       T 
 
             r               t         t               r 
 
          H/L           l    h     l             H    
 

The high level tone also turns the following low level tone into a fal-
ling contour by spreading its [h] feature. For example: 
  
(68) [5][22] → [5][31] ([H.h][L.l] → [H.h][L.hl]) 
 [s5ba22] → [s5ba31] ‘fail’ 
 [p5Hwo22] → [p5Hwo31] ‘mural’ 
  
                    T                       T 
 
             r               t         t               r 
 
            H              h        l              L    
 
The examples from (66) to (68) show that in contour formation, the [h] 
feature of the first tone spreads progressively to the t node of the follow-
ing syllable, changing the level tone into a contour. This can be formu-
lated in a contour formation rule, as shown in (69): 
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(69) Contour formation rule 
 [l]  → [hl] / [lh/h][ _ ]# 
 
The rule in (69) says that a low level tone will become a falling contour 
when it is at a right-hand lexical or phrasal boundary and is preceded by a 
rising contour or a high level tone (i.e. preceded by a high pitch). The 
contour formation rule in (69) excludes a situation in which [l] is pre-
ceded by another [l]: neither tone will become a contour because there is 
no [h] feature to spread. This suggests that contour formation is realized 
by [h] feature spreading rather than [h] feature insertion, as shown by the 
examples in (67) and (68). The rule in (69) also shows that contour 
formation occurs when there is no [h] feature in the second syllable, 
which suggests that this feature is in fact required by the second tone or 
the right-hand syllable in a disyllabic lexical compound or a phrasal struc-
ture. For this, I introduce de Lacy’s (2002) constraint (after Prince & 
Smolensky 1993):  
 
(70)  *HD/L 
          The low tone [l] is not preferred by the foot head. 
 

In the previous analysis, I have discussed three forms of tone sandhi 
in disyllabic lexical compounds and phrasal expressions. The disyllabic 
tone sandhi data in SX are cross-tabulated in (45) above. However, tone 
sandhi rules may differ from different lexical conditions. For example, an 
affix-like syllable can never be the foot head whether it is left-hand or 
right-hand in spite of the fact that in general, SX is metrically iambic.  

5.8.4 Default tone 
As was shown in (19g), an unstressed syllable may bear a default tone 
that is a low [l] tone. A default [l] is different from a stressed [l] 
phonologically. A default [l] is borne on a monomoraic syllable while a 
stressed [l] is borne on a bimoraic syllable, as presented in the geometry 
structures (71a) and (71b), respectively: 
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(71)  a.    σ                                               b.        σ 
 

µ                                                      µ      µ 
 

[l]                                                         [l] 
 
The default tone is only assigned to unstressed syllables such as affixes, 
lexically meaningless syllables and some padding devices for word-
formation, which may be also toneless. Lexically conditioned, the default 
tone can be assigned to the left-hand syllable or the right-hand syllable in 
the stress foot. For example, the prefix [lAÅ22] in [lAÅ22.HwÅN31] ‘Mr 
Wang’ is assigned the default tone that is on the left-hand syllable; 
whereas the padding device [HjØ22] in [tÇjaN33.HjØ22] ‘soy sauce’ is also 
assigned the default tone that is on the right-hand syllable. Literally 
speaking, [tÇjaN33] means sauce and [HjØ22] means oil. But [tÇjaN33.HjØ22] 
is not an oil at all. Thus, the right-hand syllable [HjØ22] is not the head 
lexically, but only a padding device for a disyllabic word. To explain 
these morphophonological phenomena, I propose a default tone constraint: 
 
(72)  DEFAULT-T(R/L) 
         A default tone [l] is assigned to the right/left-hand syllable which is 

unstressed for lexical or grammatical reason.  
 
A syllable that is assigned the default tone is absolutely not the foot head. 
However, the constraint DEFAULT-T(R/L) is different from the constraint 
*NON-HD/H, because an affix cannot be the foot head, but a non-head 
syllable is not necessarily an affix. Any affix-like, lexically meaningless, 
or padding-device syllable must be assigned the default tone [l] unless the 
syllable underlyingly has the ru tone which cannot be changed, as re-
quired by IDENT-ru. DEFAULT-T(R/L) may also occur on either syllable 
of [lh.lh] if, for example, one of them is an affix. Therefore, we have such 
a constraint ranking as IDENT-ru ≫ DEFAULT-T(R/L) ≫ IDENT-TT(R) ≫ 
*NON-HD/H. Analysis in tableaux will be presented later in this chapter.  

There are still some other tone sandhi rules concerning disyllabic 
units, e.g. reduplication, which may require different grammar. 
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5.8.5 Reduplication 
Reduplication is found in a wide range of languages and language groups, 
though its level of linguistic productivity varies. Reduplication is often 
described phonologically in one of two different ways: either (1) as 
reduplicated segments (sequences of consonants/vowels) or (2) as 
reduplicated prosodic units (syllables or moras). Reduplication in SX is 
invariably a reduplication of the whole syllable, including the tone. Con-
sider the following examples: 
 
(73) a. [khe 33] ‘look’ → [khe 33khe33] ‘have a look’ 
 b. [kAÅ52] ‘knock’ → [kAÅ35kAÅ52] ‘make a knock’ 
 c. [dÛjØ13] ‘uncle’ → [dÛjØ13dÛjØ31] ‘uncle’25 
 
The reduplication in (73a) has the same tone of the two syllables; in (73b), 
the tone of the first syllable is changed when in (73c), the tone of the sec-
ond syllable is changed. I assume that reduplication in SX also copies the 
same tone from the base, but either tone will change in tone sandhi, 
according to the metrical structure of the iambic feet. Since reduplication 
in SX is a full reduplication, it is almost impossible to tell which part is 
the reduplicant and which is the base. However, reduplication is by its 
very nature a phenomenon involving phonological identity between 
‘reduplicant’ and the ‘base’. No matter which part is the base, the optimal 
reduplication should be the complete AA form (‘reduplicant’ is the exact 
copy of the ‘base’) unless some highly ranked constraints are violated. 
For example, the reduplication of (73a) best satisfies IDENT-BR 
(McCarthy & Prince 1995), while those of (73b) and (73c) dissimilate in 
contours between the two syllables, which is required by OCP(contour), 
as discussed above. Thus, OCP(contour) dominates IDENT-BR in SX, 
which is strongly supported by the examples in (73), as shown in the 
following tableaux: 
 
(74) Input 

              [kAÅ52] 
OCP 

(contour) 
IDENT 
-BR 

 a.       [kAÅ52kAÅ52] *!  
 b.   [kAÅ35kAÅ52]  * 
 
                                                 
25  There is no lexical difference between monosyllabic word and disyllabic word. 
Disyllabification of a minimal lexical word is a tendency of modern Chinese, including 
SX, as is required by MINWD constraint (Yip 1993; Zhang 2003). 
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(75) Input 
              [dÛjØ13] 

OCP 
(contour) 

IDENT 
-BR 

 a.       [dÛjØ13dÛjØ13] *!  
 b.   [dÛjØ13dÛjØ31]  * 
 
(76) Input 

                  [khe 33] 
OCP 

(contour) 
IDENT 
-BR 

 a.      [khe 33khe33]   
 b.          [khe 33khe35]  *! 
 
In tableaux (74) and (75), both candidate (a)s violate OCP(contour), so 
that they are ruled out, and candidate (b)s are the winner, though they vio-
late IDENT-BR. In tableau (76), the base syllable has a low level tone, so 
that OCP(contour) is irrelevant and candidate (a) is thus the winner. There 
are many other examples of the tone sandhi forms of reduplication in SX, 
as shown below:  
 
(77) a. [31.31] → [13.31] ([L.hl][L.hl] → [L.lh][L.hl]) 
 [Hja31Hja31] → [Hja13Hja31] ‘grandfather’  
 [jaN31jaN31] → [jaN13jaN31] ‘grandmother’ 
 [bo31bo31] → [bo13bo31] ‘grandmother’ 
  
 b. [52.52] → [35.52] ([H.hl][H.hl] → [H.lh][H.hl])  
 [koN52koN52] → [koN35koN52] ‘father-in-law’ 
 [ko52ko52] → [ko35ko52] ‘elder brother’ 
 [la52la52] → [la35la52] ‘make a pull’ 
 
The tone sandhi which occurs in reduplication in (77) is also realized by 
feature spreading and delinking, as shown in (78): 
 
(78)             T                        T 
 
             r               t         t              r 
 
          L/H          h    l   h     l       L/H 
 
The examples in (77) show that when the base syllable has a falling con-
tour, the falling contour of the first syllable in the reduplication form be-
comes a rising contour, which is different from the sandhi form of the two 
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falling contours other than those involving reduplication where the first 
falling contour becomes a low level tone, as shown in (51). This 
phenomenon suggest that IDENT-BR should at least preserve a contour in 
output, though a different contour, rather than a level tone, if the base has 
a contour. I would propose a specific IDENT-BR[Contour] constraint: 
 
(79)  IDENT-BR[C] (after Kager 1999: 208) 
         Let α be a tone type in B, and β be a correspondent of α in R. 

If α is [γC], then β is [γC]. 
 

IDENT-BR[C] allows a different contour in R from that in B as long 
as it is the same tone type,26 as shown in (77). The same is true with the 
reduplication of the base that has a rising contour, as shown in (80): 

 
(80) a. [35.35] → [35.52] ([H.lh][H.lh] → [H.lh][H.hl]) 
 [tÇi35tÇi35] → [ tÇi35tÇi52] ‘elder sister’ 
 [pAÅ35pAÅ35] → [pAÅ35pAÅ52] ‘baby’ 
  
 b. [13.13] → [13.31] ([L.lh][L.lh] → [L.lh][L.hl]) 
 [dÛjØ13dÛjØ13] → [dÛjØ13dÛjØ31] ‘uncle’ 
 [di13di13] → [di13di31] ‘younger brother’ 
 

The similarity between the reduplication of a falling contour and that 
of a rising contour is that the right-hand syllable always has a falling con-
tour whether the tone in the base is a falling or rising contour, as shown in 
(77) and (80). I assume that falling contours attract more stress than rising 
contours phonetically, which satisfies the metrical structure of the iambic 
feet. According to IDENT-BR[C], the optimal sandhi form of the 
reduplication of [35] is [35.52], rather than [35.35] or [33.35]. This can be 
explained by the following tableau: 
 
(81) Input 

                  [35] 
OCP 

(contour) 
IDENT 
-BR[C] 

 a.          [35.35] *!  
 b.          [33.35]  *! 
 c.       [35.52]   
 
                                                 
26 There are two tone types in SX, viz. contour tone and level tone, so that [γC] indicates 
either [+contour] or [–contour] (level). 
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Of the surface reduplication form of [35], there can be another 
possibility that is [52.35] which also satisfies the constraints in (81).  But 
[52.35] violates the metrical structure of the iambic feet in SX, which will 
be discussed later in this chapter.  

As was discussed previously, IDENT-TT(R) in (55) serves the same 
aim as IDENT-BR[C] in (79), viz. it preserves two contours as tone type in 
sandhi forms for the underlying identical contours, which means that two 
adjacent identical rising contours have the same sandhi rule whether they 
are in the form of reduplication or non-reduplication. However, we need 
both constraints, because these two constraints are somewhat different: 
IDENT-BR[C] is inviolable in SX while IDENT-TT(R) is violable and 
dominated by DEFAULT-T(R/L). Thus neither constraint can replace the 
other.  

The analyses I presented above all concern disyllabic tone sandhi. 
However, tone sandhi also occurs in trisyllabic lexical compounds and 
phrasal expressions in SX, to which we will turn first. 

5.8.6 Tone sandhi in trisyllables 
When tone sandhi occurs in disyllabic lexical compounds or phrases, only 
one tone in the disyllabic unit undergoes some change, either by contour 
dissimilation, contour simplification or contour formation. These changes 
are phonologically realized by spreading or delinking the [h] feature and 
they are usually lexically or syntactically conditioned. While in disyllabic 
tone sandhi at most one tone changes as a result of sandhi, in trisyllabic 
compounds or phrasal expressions, one, two or even all three tones may 
be subject to tone sandhi. The changes in trisyllabic tone sandhi take 
place in a way similar to feature spreading or delinking in disyllabic tone 
sandhi constructions. Consider the following examples: 
 
 (82) [ÇjaN52lu31foN52] → [ÇjaN33lu13foN52] ‘Xianglu Summit’ 
 [H.hl][L.hl][H.hl] → [H.l][L.lh][H.hl]  
 
                     T        T                         T 
 
             r        r       t        t         t                 r 
 
            H       L   h    l  h     l  h    l             H 
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In (82), first, the leftmost contour delinks the [h] feature and becomes a 
low level tone; secondly, the middle tone delinks its original [h] feature 
when receiving the [h] feature from the following tone, resulting in the 
sandhi form: [l.lh.hl].27 
 
(83) [Çi52HjaN31tÇIN33] → [Çi33HjaN13tÇIN52] ‘peep show’ 
 [H.hl][L.hl][H.l] → [H.l][L.lh][H.hl]  
 
                    T        T                         T 
 
             r        r      t         t         t                 r 
 
            H       L   h   l   h    l      l                H 
 
In (83), first, the leftmost tone delinks its [h] feature and spreads its [l] to 
the following tone; secondly, the middle tone delinks its [l] feature when 
receiving [l] from the preceding tone, changing from a falling contour to a 
rising contour; finally, the middle rising tone spreads its [h] feature to the 
rightmost tone, resulting in a falling contour. The sandhi form is [l.lh.hl]. 
 
(84) [fu35tsho52lu22] → [fu35tsho33lu31] ‘railway’  
 [H.lh][H.hl][L.l] → [H.lh][H.l][L.hl]  
 
                     T        T                         T 
 
             r        r       t         t         t                 r 
 
            H       H   l   h   h     l     l                 L 
 
In (84), first, the whole contour of the middle tone spreads to the Tonal 
node of the following syllable, which delinks its t node and becomes a 
falling contour; then the middle contour delinks its [h] and becomes a low 
level tone, resulting in the sandhi form [lh.l.hl]. 
 

                                                 
27 Since the register feature is irrelevant in tone sandhi in SX, it is omitted in the sandhi 
form, in which a dot ‘.’ indicates a syllable boundary.  
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(85) [ma3kẽ35tsh35] → [ma5kẽ35tsh52] ‘wheat stem’ 
 [L.h][H.lh][H.lh]→[L.h][H.lh][H.hl]  
 
                     T        T                         T 
 
             r        r      c        t         t                 r 
 
            L       H      h     l    h   l    h             H 
 
In (85), only the rightmost tone delinks its original [h] feature when 
receiving the [h] feature from the preceding contour, changing from a ris-
ing contour to a falling contour. The sandhi form is [h.lh.hl]. 
 
(86) [ba3bu31ts35] → [ba3bu22ts33] ‘fresh dates’ 
 [L.h][L.hl][H.lh]→[L.h][L.l][H.l]  
 
                     T        T                         T 
 
             r        r      t         t         t                 r 
 
            L       L      h      h   l   l     h            H 
 
In (86), only contour simplification occurs in both the middle tone and the 
rightmost tone, resulting in the sandhi form [h.l.l]. 

There are many more examples of different forms of tone sandhi in 
trisyllabic expressions. However, the examples (82)-(86) show that the 
forms of trisyllabic tone sandhi again involve contour dissimilation, con-
tour simplification and contour formation, just like in disyllabic tone san-
dhi. In trisyllabic tone sandhi, the leftmost and the middle tone cannot 
have a falling contour, just like the first tone in disyllabic tone sandhi 
constructions. In both cases, a falling tone only occurs in the right(most) 
syllable, which is always the (most) prominent in either disyllabic or 
trisyllabic compounds or phrases (except when the high-level (ru) tone is 
involved). What is different is that in trisyllabic tone sandhi it is not only 
the [h] feature that spreads and delinks but also the [l] feature.  

According to the data above and the analysis I have presented, some 
phonological principles of the processes of the tone sandhi in SX can be 
summarized as follows: 
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(87)  Principles of tone sandhi in SX: 
a. Tone sandhi in SX is phonologically realized by tone feature 

spreading or/and delinking; no new features are ever inserted. 
b. Feature spreading can be progressive or regressive. 
c. The sequence of application of feature spreading or delinking in 

trisyllabic tone sandhi takes place from left to right and from top 
to bottom. 

d. Feature spreading cannot cross any association lines within the 
sandhi domain. 

e. Register features are irrelevant for tone sandhi in SX; only tone 
features spread or delink. 

 
Based on the principles in (87), some tone changes never occur in 

tone sandhi in SX such as *[l][lh] → [h][lh] and *[h][hl] → [h][lh] which 
would lead to crossing association lines (on the assumption that the [l] 
and [h] tone features are on the same tier), as shown in (88): 
 
 (88)    *       T                       T 
 
             r               t         t               r 
 
          H/L             l      l    h        H/L 
 
In (88), if the [h] feature spreads regressively to the t node of the preced-
ing tone, it would cross the association line of [l], which is not allowed. 
Thus, a tone sandhi process such as in (88) is impossible in SX. In some 
cases, the phonological processes of tone sandhi in trisyllabic phrases are 
complicated and the feature spreading may take two steps, in a feeding 
order, making the second step possible. For example, tone sandhi in 
[huo52lu22s35] ‘toilet water’ changing into [huo33lu13s52] is realized in 
two steps, as shown in (89):  
 
(89) [H.hl][L.l][H.lh] → [H.l][L.lh][H.hl] 
 
         a.         T        T                         T 
 
             r        r      t         t         t                 r 
 
            H       L   h    l     l      l    h             H 
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         b.         T        T                         T 
 
             r        r       t        t         t                 r 
 
            H       L      l      l    h   l    h             H 
 
In the first step in (89a), the [h] feature of the first tone is delinked, mak-
ing the contour a level tone, while the rising contour of the last syllable 
spreads to the preceding Tonal node, which delinks its original level tone, 
resulting in a contour. The first step involves contour simplification and 
contour formation, producing a [H.l][L.lh][H.lh] tone pattern which vio-
lates OCP (contour). In the second step in (89b), contour dissimilation 
occurs, as a result of spreading the [h] feature of the middle tone to the t 
node of the following contour, which loses its original [h] feature. These 
two steps make the tone sandhi process illustrated in (89) possible, chang-
ing [hl.l.lh] to [l.lh.hl].  

No matter how complicated tone sandhi may be, the five phonologi-
cal principles summarized above must always be respected. But the ques-
tions why tone features spread or delink, and which feature spreads or de-
links still remain unanswered. I will answer these questions and explain 
the phonological motivation for tone sandhi in SX in the next subsection. 

However, we will leave the complicated issues involved in trisyl-
labic sandhi for future studies. 

5.9 The Stress-foot as Sandhi Domain 
 
As was discussed in chapters 2 and 4, ‘stress’ in tone languages like Chi-
nese has different characteristics from stress in stress languages like Eng-
lish. Stress in Chinese has proven to be frustratingly elusive, both acousti-
cally and perceptually (Chen 2000). When we say that every stressed 
syllable is bimoraic in SX, ‘stress’ refers to the phonetic realization of a 
full tone on a syllable; an unstressed syllable, by implication, is toneless. 
When we talk about metrical feet, the difference between trochee (sw) 
and iamb (ws) is made by the specific sequence of strong (s) and weak 
(w) syllables in the foot domain. Here a stressed syllable is a strong sylla-
ble, which can be realized by syllable lengthening, a contour tone or a 
high-pitched tone. There is cross-linguistic evidence that tone sandhi is 
intimately related to stress and that metrical prominence attracts the H 
tone, regardless of what this H is originally associated with (see Odden 
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1988, 1995). In this sense, Yip (1980: 57, 84) maintains that tone deter-
mines stress, rather than vice versa. Many authors (e.g. Shih 1986; Chang 
1992; Chan 1995; Duanmu 1992, 1995; Chen 2000; de Lacy 2002) claim 
that tonal stability and the domain of tone association are related to the 
metrical structure. In this subsection, I will present my analysis of metri-
cal prominence and tones in the foot domain. I assume that the stress foot 
is the tone sandhi domain in SX. 

5.9.1 Right-prominence in SX 
Although left-prominence has been commonly assumed for Shanghai, 
which is one of the northern Wu dialects (Yip 1980; Wright 1983; 
Duanmu 1993, 1994), words and phrases are basically right-prominent in 
Mandarin, Min and some southern Wu dialects (cf. Chao 1968; Hashi-
moto 1987). SX, one of the southern Wu dialects, is also right-prominent. 
Following Chen (2000: 238), who argues that a foot must be at least 
disyllabic, I assume that the stress foot in SX is iambic. There is 
independent evidence that SX is a right-prominent language. 

Right prominence is iambic and has the right-headed foot structure. 
De Lacy (2002: 3) assumes that ‘the foot’s head is the head mora of the 
head syllable of the foot’. Head is always a stressed syllable, which is 
realized as long vowels or/and high tones. A weak (unstressed) syllable 
cannot be the head of the foot. There is independent evidence that in 
disyllabic phonological units, the first syllable is always unstressed, 
resulting in not only low tone but also shorter duration in terms of moras. 
For example, [lAÅ13] ‘old’ becomes [lAÅ22] in [lAÅ22s33] ‘the fourth child’, 
in which [lAÅ22] is a prefix that cannot be stressed. Underlying [lAÅ13] 
which has a contour ([lh]) must be bimoraic, while the prefix [lAÅ22], 
which has a low-level tone ([l]), can be monomoraic in surface 
representation, as presented in (90):  
 
(90)   stressed: σ              →          unstressed:  σ 
   
                      µ    µ                                            µ 
 
                       l     h                                            l 
 
The moraic structure in (90) shows that the non-head syllable is 
phonologically shorter. Sometimes, the non-head syllable may also 
change a long vowel into a short vowel. For example, the prefix [lAÅ22] 
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could also become a toneless [lÅ] in [lÅ.s33] ‘the fourth child’, which is 
phonetically and phonologically different from [lAÅ13s52] ‘teacher’. That 
may be the reason, I assume, that Yang & Yang (2000) believe that the 
single [–tense] [Å] is possible in an open syllable. But [Å] is possible in an 
open syllable only when it is unstressed. However, such changes from 
bimoraic syllables to monomoraic syllables or from long vowels to short 
vowels only occur to the foot non-head syllables which are usually left-
hand in disyllabic phonological units, because in general, SX is a right-
prominent language, except for some special cases where the foot is tro-
chaic if the second syllable is unstressed for some lexical reason, e.g. as a 
suffix.   

There is another piece of cross-linguistic evidence that foot non-
heads prefer lower tone and heads prefer high tone (de Lacy 2002). This is 
also true in SX. As was discussed previously, the tone feature [h] is not 
preferred in the left-hand syllable but preferred in the right-hand syllable. 
This is captured by the constraints *NON-HD/H in (64) and *HD/L in (70). 
Even if the tone of a foot non-head, the left-hand syllable, has the feature 
[h], the foot head, the rightmost syllable, always has a higher-pitched tone 
which attracts more stress or more prominence. There are more examples 
in different disyllabic units, as shown in (91): 

  
(91) a. Noun reduplication:  
 [Hja.Hja] 13.31 w.s28 ‘grandfather’ 
 [tÇi.tÇi] 35.52 w.s ‘elder sister’ 
   
 b. Verb reduplication:  
 [kh.kh] 35.52 w.s ‘give a knock’  
 [tsØ.tsØ] 33.35 w.s ‘take a walk’ 
     
 c. Compounds:  
 [ku.ja] 33.52 w.s ‘girl’ 
 [sØ.ts] 35.52 w.s ‘finger’ 
     
 d. Phrases:  
 [Hj.zẽ] 22.31 w.s ‘row a boat’  
 [ma.mi] 22.13 w.s  ‘buy rice’ 
 
                                                 
28 A dot ‘.’ between two tones, or between ‘w’ and ‘S’, or between tone features, as 
shown in (88) below, indicates a syllable boundary.  
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The examples in (91) show that SX disyllabic lexical compounds and 
phrases are right-prominent and that strong syllables (compared with the 
metrically weaker ones) have the [h] tone feature. The most striking evi-
dence comes from noun reduplication. In many Chinese dialects, the 
reduplicated version of the second syllable in noun reduplication is al-
ways unstressed and toneless, e.g. [tÇjE35tÇjE0] ‘elder sister’ in Mandarin, 
which has zero tone for the copied second syllable. In SX, however, the 
second syllable in reduplication of [tÇi35tÇi52] ‘elder sister’ has a falling 
tone, or a high level tone, as in [so5so5] ‘uncle’. All these phenomena 
and the analysis I presented above strongly suggest that SX has a robust 
right-prominent metrical structure in the foot domain. In principle, the 
foot is binary, which fits in with the binary minimal word formation in 
modern Chinese (see Yip 1993; Zhang 2003) and the fact that 85% of all 
nouns in a survey of 3,000 high-frequency expressions are disyllabic or 
longer (Chen 2000: 366). In SX the situation is similar. In order to meet 
the disyllabic requirement, various “padding” devices are employed, 
including otherwise pleonastic expressions (repetition), e.g. each of the 
following words [me.li] ‘beautiful’, [Ẽ.tÇ] ‘eye’, [tÇja.pI/] ‘wall’, and 
countless others. In addition, noun and verb reduplications are very fre-
quent. Thus, a minimal lexical word is usually a disyllabic foot. 

Both in disyllabic and trisyllabic constructions the rightmost syllable 
always has a higher-pitched tone. In this way, stress demarcates a strong 
syllable in the foot domain, as was seen in examples (82)-(86). In trisyl-
labic or polysyllabic constructions, the stress-foot domain is largely de-
cided by the lexical unit, within which rightmost prominence is defined 
lexically or syntactically. Thus, the middle tone in a trisyllabic construc-
tion may have different sandhi forms, depending on lexical or syntactic 
information. Consider the following examples: 
 
(92) base tones  sandhi forms 

a. [(tso52n∏̃31)he35] → [(tso33n∏̃13)he52] 
 middle south sea  [(l.lh).hl] 
 ‘Middle South Sea’   
    

b. [fi52(n∏̃31he35)] → [fi33(n∏̃22he35)] 
 fly south sea  [l.(l.lh)] 
 ‘fly (over) South Sea’   
 (…) = disyllabic foot   
 […] = compound or phrase  
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The examples in (92) show that the tone of the syllable [n∏̃31] has differ-
ent sandhi forms: [22] ([l]) as the first tone in [n∏̃22he35], in which the 
prominent syllable is [he35]; or [13] ([lh]) as the second tone in [tso33n∏̃
13], in which [n∏̃13] is the secondary prominent syllable, retaining [h] to 
enforce the right-prominent foot domain, although the most prominent is 
always the rightmost syllable in the phonological phrase. To account for 
this, Chen (2000: 366), following Shih (1986, 1997), proposes a Minimal 
rhythmic unit constraint (MRU) for Mandarin T3 sandhi (TS),29 given in 
(93): 
 
(93)  Minimal rhythmic units (MRU) 

Connected speech is broken up into “Minimal rhythmic units” and 
MRUs are binary. 

 
As was mentioned above, minimal lexical words are mostly binary. 

As a result, the MRU is at least disyllabic and may also be ideally disylla-
bic as well (Chen 2000). However, MRUs are mostly constructed 
morphophonologically, as shown in (92). The MRU plays an important 
role in trisyllabic and polysyllabic tone sandhi in SX.  

5.9.2 The role of [h] in the foot domain 
Cross-linguistically, prosodically prominent syllables attract the H tone if 
there is one (see Odden 1988; Hyman 1989; Chen 2000; de Lacy 2002). 
On the assumption that SX is right-prominent in its metrical unit,30 the 
rightmost syllable in the stress foot always has a higher-pitched tone than 
the leftmost one, so that, as it is, [h] is always required by the second tone 
and it is not preferred by the first tone as the constraints of *HD/L in (70) 
and *NON-HD/H in (64) stipulate. These two constraints respect the right-
prominent metrical structure, except for some special cases where the 
right-hand syllable is a suffix or a lexical repetition of the first syllable 
which is unstressed, e.g. [Ne22tsI/]31 ‘idiot’. As discussed above, the [h] 
feature plays a crucial role in disyllabic tone sandhi. In the foot domain, 

                                                 
29 T3 sandhi (TS) is well attested in Mandarin, in which [214.214] invariably changes to 
[35.214].  
30 There are some special exceptions when the second syllables are unstressed as a suffix 
or some other lexical reason, so that the foot may be left-prominent, which will be dis-
cussed later. However, the general metrical pattern of SX is iambic.  
31 In [Ne22tsI/], [tsI/] acts as a suffix to form a disyllabic word, lexically meaningless. 
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the [h] feature also plays an important role, because [h] assigns high-
pitched tones, which always attract syllable stress. This is also strongly 
supported by [h] feature delinking in contour simplification on the first 
tone and [h] feature spreading in contour formation on the second tone, as 
discussed above, so as to satisfy the right-prominent foot structure in 
disyllabic tone sandhi.  

However, the most interesting aspect of tone sandhi in SX is that 
whatever changes, phonetic dissimilation always occurs in tone pitches 
and phonological assimilation in tone features, as was exemplified in (47), 
(68), and (78). By the right-prominent metrical principle, the right syllable 
is metrically strong and the left syllable is metrically weak, which is only 
indicated by tone features, disregarding the surface tone pitches in SX. 
For example, [he35li31] ‘sea mile’ has higher pitch on the first tone than on 
the second tone; yet it is the proper sandhi form because its tone feature 
[lh.hl] satisfies the metrical structure. Whereas the underlying [lẼ13hẽ33] 
‘lazy man’ has ‘increase-right-forward’ tone pitches, its tone feature se-
quence is [lh.l], which is not acceptable in the sandhi domain, so that the 
correct sandhi form is [lẼ13hẽ31] with the feature [lh.hl]. Thus, it is the 
tone features, the arrangement of which constitutes four tones: falling ([hl] 
ping), rising ([lh] shang), low level ([l] qu) and high level ([h] ru for 
checked syllables), that decide the syllable stress. Cross-linguistically, 
there is a special relationship between tone and metrically prominent posi-
tions: metrically prominent positions can attract high tone (Goldsmith 
1987; Downing 1990; Bickmore 1995; de Lacy 1999, 2002; and many 
others), and high-toned moras can attract metrical prominence (de Lacy 
1999). De Lacy (1999, 2002) proposes the three-degree tonal prominence 
scale in (94): 
 
(94)  Tonal Prominence Scale: H > M > L 
 
In (94), H, M, and L stand for high, mid, and low tone, respectively. Only 
three degrees of height are shown for the sake of brevity. To be more pre-
cise, the Tonal prominence scale states that the higher tone is more promi-
nent than lower tone (de Lacy 1999: 5).  

Tones in SX are not classified or specified for H, M, or L, but [H/L] 
for registers and [h/l] for tones. If it is true that a contour is a sequence of 
two level tones, the first tone is always longer and more prominent than 
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the second one of a contour,32 just like a diphthong, of which the first ele-
ment is always longer or more prominent. Acoustically, a falling contour 
([hl]) usually gives more stress to [h] while a rising contour ([lh]) gives 
more stress to [l]. Thus, falling contours can attract more metrical promi-
nence than a rising contour. A ru tone is a high tone, but it only occurs on 
a checked syllable, which is characterized with shorter sound than a con-
tour. According to the sandhi data and phonetic properties of tones, I pro-
pose a different three-degree tonal prominence scale of SX:  
 
(95)  Tonal Prominence Scale in SX:33 

Tones Prominence 
[hl] 
[lh]/[h] 
[l] 

S 
s 
w 

 
The tonal prominence scale in (95) shows that syllable prominence re-
duces from [hl] to [lh]/[h] to [l]. The falling tone attracts the strongest 
metrical prominence (marked S); the low level tone attracts the weakest 
prominence (marked w); the rising tone or the high-level tone is 
intermediate level (marked s). Prosodically speaking, if the right syllable 
has an [lh] tone, the left syllable will not have an [hl] tone in the right-
prominent foot domain, while the reverse is true for the left-prominent 
foot. As it is, [hl] is never allowed on the left-hand syllable in a foot do-
main of SX. Accordingly, in SX there can be such sandhi forms as 
[35.52] and [22.13], but not *[52.35] and *[13.22], which are not well-
formed feet. Based on the tonal prominence scale in (95), I propose that 
there is a well-formedness condition on the foot as follows: 
 
(96)  Well-formedness condition on feet (WFC(F)) 

The prominence ranking may not decrease from left to right in the 
foot domain (two equally strong syllables are well-formed). 

 
In SX, WFC(F) in (96) is always respected in all possible tone sandhi 
processes. The constraints *NON-HD/H in (64), *HD/L in (70), and 

                                                 
32 e.g. the third tone in Mandarin is [214], but the last [4] is too short to have any 
phonological property (Woo 1969; Yip 2002). 
33 Since in tone sandhi in SX only tone features are involved, the stress degree is ranked 
only according to tone features, disregarding register features and tone pitches. 
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WFC(F) in (96) play a similar role to ALLFTR34 (McCarthy & Prince 
1993; Kager 1999), which requires feet to be aligned as much as possible 
to the right edge of the prosodic word in right-prominent languages like 
SX. These foot-form constraints share the universal principle of metrical 
structure in which the directionality of foot parsing is always asymmetri-
cal. Based on the examples of tone sandhi discussed in the previous 
subsection, the disyllabic tone sandhi rules in SX are formalized by way 
of the configurations in (45), which are based on a right-prominent metri-
cal structure.  

The table of sandhi rule configurations in (45) shows all the possible 
disyllabic sandhi forms of the 16 tone combinations in SX, each including 
the possibilities of two high-register tones, two low-register tones or two 
different-register (H-L or L-H) tones. It is very interesting that register 
features have no effect on tone sandhi in SX, so that two-tone combina-
tions, whether they are in the high register, low register or different regis-
ters, follow the same tone-sandhi rules. The configurations in (45) respect 
the stress ranking of tone features in (95) (except for the special sandhi 
tone [h.l] in high-level+low-level (on a prefix syllable) combinations, 
which was discussed previously and will be discussed more later). They 
also show such a foot pattern that is accentual. With the sole exception of 
[h.lh] which is special because the ru tone [h] cannot change, although it 
is unstressed, no disyllable has more than one [h] in spite of the fact that 
[h] may be shared by two syllables, which is realized by the [h] feature 
spreading and delinking, as presented in (47), (68), and (78). Through the 
analyses I presented above, the following generalizations can be made: 
 
(97)  Generalizations regarding disyllabic tone sandhi in SX: 

a. When there is [h] on the first tone, there must be [h] on the sec-
ond (except [h.l]); 

b. When the second tone is [l], the first must also be [l] (except 
[h.l]); 

c. A falling contour on the prominent syllable always remains un-
changed (except when it is assigned a default tone); 

d. No new identical contours can result from tone sandhi; 
e. A high-level (ru) tone always remains the same in tone sandhi; 
f. When a low-level tone is the first tone in the foot domain, the 

base tones always remains unchanged in the sandhi forms; 
                                                 
34 ALLFTR: Align (Ft, Right, PrWd, Right): Every foot stands at the right edge of the 
PrWd. (McCarthy & Prince 1993; Kager 1999). 
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g. No falling contour can occur on the left-hand syllable. 
 

The generalization in (f) says that when the first tone is the low-level 
tone in the foot domain, the second tone always remains the same in tone 
sandhi. The low-level tone has just the [l] feature. When the first (or left) 
syllable is [l], any tone is acceptable for the second (or right-hand) tone, 
because the combination of any tone with the first [l] satisfies WFC(F). 
The optimal output in OT always requires as little violation as possible, 
which is captured by the constraint of IDENT-IO(T): 
 
(98)  IDENT-IO(T) 

A tone in the input should have the same value in the output (“no 
change of tone”). 

 
The constraint in (98) is supported by the tone sandhi process in 

[l]+T35 combinations, as shown below: 
 
(99) [po33dÛØ33] → [po33dÛØ33] [l.l]  →[l.l] ‘broken’ 

 [ma22mi13] → [ma22mi13] [l.lh]→[l.lh] ‘buy rice’  
 [khwa33lo/5] → [khwa33lo/5] [l.h] →[l.h] ‘happy’ 
 [khẽ33Çy52] → [khẽ33Çy52] [l.hl]→[l.hl] ‘read books’ 

 
The tones in the disyllabic words or phrases in (99) do not change in san-
dhi forms, because they satisfy WFC(F) and are obviously preferred by 
IDENT-IO(T). The examples in (99) also show that the two adjacent 
identical level tones ([l.l] as well as [h.h], as shown in (45)) are accept-
able, while two adjacent identical contours are never allowed in surface 
representation. I assume that the reason for the possibility of [l.l] and [h.h] 
is that tone sandhi in SX is phonologically realized by tone feature 
spreading or delinking and no new tone feature insertion is allowed in 
tone sandhi in SX so that [l.l] or [h.h] can never change, in addition to the 
constraint IDENT-ru. 

Maddieson (1978: 341) observes that tones associated with stressed 
syllables have a special status (and could be regarded as ‘heads’) and play 
a dominant role in assimilatory processes, in the sense that tone under 
stress generally remains unchanged, while tones in metrically weak posi-
tions tend to assimilate to a more prominent tone. In right-prominent feet, 
the left-hand syllable is metrically weak and the right-hand syllable is 
                                                 
35 ‘T’ refers to any tone in SX. 
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strong(er). Maddieson’s observation also holds true for tone sandhi in SX, 
which does not affect the high tone of the prominent syllable, as shown in 
(99), while the high tone of the metrically weak syllable is always 
changed to a low tone if it can, as shown in (45). When [lh] or [hl] occur 
on the second (prominent) syllable, it always remains unchanged, unless it 
violates OCP(contour); when [lh] or [hl] occur on the first (metrically 
weak) syllable, it is always changed either to a low level tone or it spreads 
its [h] to the second to satisfy WFC(F). Both the configurations in (45) 
and the generalization in (97) are evidence that SX has a right-prominent 
metrical structure and that the stress foot is the tone-sandhi domain. All 
the changes in disyllabic tone sandhi, including contour dissimilation, 
contour simplification and contour formation, are sensitive to the right-
prominent metrical structure in the foot domain. It is clear that tone sandhi 
in SX is a matter of [h] spreading or delinking, and plays a role exactly 
like a stressed syllable.  

It has been observed that tone sandhi often takes place between not 
just any two words, but only between words that are in the same domain. 
The domain is usually taken to be prosodic, for example, involving a 
phonological phrase. This prosodic phrasing may be at least partly 
syntactically determined, so that the syntax indirectly conditions the tonal 
rule (Yip 2002). Thus, the same tones in different foot positions can have 
different sandhi forms, as shown in (92), and even when they occur in the 
same foot position but have a different lexical or syntactic structure, they 
may also have different sandhi forms.  Consider the following examples: 
 
(100) Phrasal constructions (PC) Lexical compounds (LC) 

a. kẽ.khw ‘look at the light’ lja.khw ‘bright light’ 
 [l.hl] base tone [l.hl] base tone 
 [l.hl]  sandhi form [l.l]  sandhi form 
     

b. fu.dØ ‘wash head’ la.dØ ‘favused head’36 
 [l.hl] base tone [l.hl] base tone 
 [l.hl]  sandhi form [l.l]  sandhi form 
     

c. lØ.HjØ ‘leak oil’ tÇja.HjØ ‘soy’ 
 [l.hl] base tone [l.hl] base tone 
 [l.hl]  sandhi form [l.l]  sandhi form 

                                                 
36 Favus: contagious fungal infection of the scalp; occurs mainly in Africa and the 
Middle East.  
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In (100), the base tones of the second syllable (in the disyllabic expres-
sions) are the same no matter whether they occur in PC or in LC, but they 
have different sandhi outputs, which are therefore lexically or syntacti-
cally conditioned. In the VP structure (PC), the object (the second sylla-
ble) always has a strong stress (viz. it can never be assigned a default 
tone). If, on the other hand, the disyllabic expression is a lexical com-
pound (LC), and the two lexical syllables are synonyms, the second sylla-
ble may be assigned a default tone and do not have strong stress. In this 
case, the second syllable is not the foot head, so that *NON-HD/H will 
rule out [l.hl] in tone sandhi, as shown in the lexical compounds in (100), 
although in most cases the stress foot is iambic and [l.hl] is always the 
best sandhi form even for lexical compounds, as stated in (97f). For 
example: 
 
(101) ze.ze ‘god of wealth’ IN.ko ‘family’ 

 [l.hl] base tone [l.hl] base tone 
 [l.hl]  sandhi form [l.hl]  sandhi form 

 
*NON-HD/H plays an important rule in tone sandhi in SX. The differ-

ence between lexical combinations in (100) and those in (101) is the head 
status whether it occurs on the left-hand syllable or the right-hand syllable. 
For example, affixes cannot be stressed and cannot be the foot head cross-
linguistically (Spencer 1991; Katamba 1993; Trask 1996; among others). 
Neither prefixes (left-hand syllable) nor suffixes (right-hand syllable) can 
be the foot head, as exemplified in (102): 
 
(102) a. prefix  b. suffix 

 [lAÅ22sE52] ‘the third child’  [tÇjAÅ35ts33] ‘dumpling’ 
 
In (102a), the left-hand syllable is a prefix and unstressed, and in (102b), 
the right-hand syllable is a suffix and also unstressed, so that either the 
prefix or the suffix bears a default tone [l]. The compound in (102b) is 
obviously not iambic, but rather trochaic. Thus, sometimes, whether 
disyllabic compounds are right-headed or left-headed is also lexically 
conditioned, although the general metrical structure of SX is iambic. The 
fact that affixes are never stressed is also captured by the constraint *NON-
HD/H. I assume that all affix-like syllables are assigned default tone in SX 
except when segmental constraints like IDENT-ru come into play, as in 
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[/E/5] ‘ah’, a prefix used before monosyllabic surnames (or numbers) to 
form terms of endearment. Thus, [h] on the left-hand syllable remains un-
changed because of the IDENT-ru constraint while assigned a default tone, 
which allows any tone to be possible on the right-hand syllable in a foot 
domain because the left-hand high-level tone [h] in this case bears the 
same value as a default tone and thus the [h]+[T] combination survives 
the WFC(F) constraint. This phenomenon means that if the first syllable 
with an [h] tone is a prefix and should be assigned the value of a default 
tone, the tone of the second syllable remains unchanged to satisfy IDENT-
IO(T). This is confirmed by the data. For example: 
 
(103) [h]+[T] ([h] is a prefix):  
 [/E/5sẼ52] → [/E/5sẼ52] [h.hl]→[h.hl] ‘third child’ 
 [/E/513] → [/E/513] [h.lh]→[h.lh] ‘fifth child’ 
 [/E/5do22] → [/E/5do22] [h.l]  →[h.l] ‘eldest child’ 
 [/E/5tÇhI/5] → [/E/5tÇhI/5] [h.h] →[h.h] ‘seventh child’ 
 
The examples in (103) show that all tones after an [h] (ru) tone which is 
on an affix syllable, remain unchanged, even though the second tone is 
[l]. This requires a special constraint dominating WFC(F), *NON-HD/H 
and *HD/L, for which I propose a tone in-situ constraint: 
 
(104)  Tone in-Situ (T-IN-SITU) 

An affix-like syllable with [h] tone on the left-hand should allow 
the right-hand tone to stay in-situ (no change for the right-hand 
tone). 

 
T-IN-SITU in (104) is required by the fact that the left-hand [h] (ru) 

tone is on an unstressed affix-like syllable so that the right-hand syllable, 
whether it has a high tone or low tone, is the foot head. T-IN-SITU in (104) 
permits an ‘unnatural’ output in terms of tonal prominence scale, as 
exemplified in (103). However, all the sandhi rules and sandhi constraints 
in SX take effect in the foot domain, confirmed by all the data we have 
discussed. In the next subsection, I will present an OT analysis incorporat-
ing these constraints for all disyllabic tone sandhi rules in SX.  
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5.10  An OT Approach to Tone Sandhi 
 
In the data I have presented above, it is clear that in general, SX has a 
right-prominent metrical structure and that the stress foot is the tone-san-
dhi domain. Tone sandhi behaves differently under different lexical or 
syntactical conditions. I have also claimed that tone sandhi in SX is 
phonologically motivated in terms of metrical structure. However, differ-
ent languages have different rhythmic patterns, and will therefore have 
different tone sandhi rules. Tone sandhi, therefore, serves as an “effective 
diagnostic probe into the anatomy of the complex entity we call tone” 
(Chen 2000).  

Sandhi forms represent the optimal rhythmic melodies in a tone lan-
guage. Any investigation of tone sandhi rules sheds light on the con-
straints of syllable structure, consonant-tone interaction, metrical struc-
ture, and word formation. Although tone sandhi rules can be different 
from language to language, the general principles will be cross-linguisti-
cally consistent and comprise phonological constraints on optimal out-
puts. Following the data and the analysis presented previously, I propose 
the following hierarchical constraint ranking to account for tone sandhi in 
SX:  
 
(105)  Constraint ranking of disyllabic tone sandhi in SX:  

T, OCP(c), IDENT-BR[C], IDENT-ru, T-IN-SITU ≫  DEFAULT-
T(R/L) ≫ IDENT-TT(R) ≫ WFC(F) ≫ IDENT-IO(T) ≫ *HD/L ≫ 
*NON-HD/H. 

 
All the constraints mentioned in (105) have been discussed previ-

ously in this chapter. To bear in mind what they are, I present the state-
ments of these constraints again as follows: 
 
(106) a. T: Every stressed syllable must have a tone. 
 b. OCP(c): Adjacent identical contour features (disregarding 

register feature) are prohibited in the same phonological 
phrase. 

 c. IDENT-BR[C]: Let α be a tone type in B, and β be a 
correspondent of α  in R. 
If α is [γC], then β is [γC]. 
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 d. IDENT-ru: If the high-level tone [h] occurs in the input, it may 
also appear in the output and vice versa (ru tone cannot be 
changed and cannot be formed). 

 e. T-IN-SITU: An affix-like syllable with [h] tone on the left-
hand should allow the right-hand tone to stay in-situ (no 
change for the right-hand tone). 

 f. DEFAULT-T(R/L): The right/left-hand syllable is assigned a 
default tone [l] which is unstressed for lexical or grammatical 
reason. 

 g. IDENT-TT(R): The two adjacent rising contours in the input 
should also have two contours as the same tone type in the 
output (no level tone). 

 h. WFC(F): The prominence ranking may not decrease from left 
to right in the foot domain (two equally strong syllables are 
well-formed). 

 i. IDENT-IO(T): A tone in the input should have the same value 
in the output (“no change of tone”). 

 j. *HD/L: The low tone [l] is not preferred by the foot head. 
 k. *NON-HD/H: The foot non-heads do not prefer high tones. 
 

These constraints are so ranked as in (105) to account for the data 
and all the disyllabic sandhi rules of SX. However, not all the constraints 
above are relevant to every sandhi form. I rank T, OCP (c), IDENT-BR[C], 
IDENT-ru and T-IN-SITU at the top, for these five constraints are all 
inviolable in SX so that there is no hierarchical difference between them. 
Among the five constraints, T and OCP(c) are markedness constraints and 
IDENT-BR[C], IDENT-ru and T-IN-SITU are faithfulness constraints. All 
inviolable constraints in a given language are undominated while all 
violable constraints are dominated. The other six constraints are all vio-
lable in one way or another.  

DEFAULT-T(R/L) is ranked above all other violable constraints be-
cause it is almost inviolable except for one case that the affix-like syllable 
has the ru tone which cannot change to a low tone because of the 
dominating constraint IDENT-ru.  

IDENT-TT(R) is dominated by T, OCP(c), IDENT-ru, or DEFAULT-
T(R/L) because of the fact that the identical rising contours [lh.lh] cannot 
have such sandhi forms as *[º.lh], *[lh.lh], *[h.lh] and *[lh.h], but may 
have [l.lh], as indicated by the tone sandhi configurations in (45). 
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WFC(F) is a general principle of metrical structure in the foot do-
main. It is always respected, except in some special cases concerning 
those constraints like IDENT-ru, T-IN-SITU and DEFAULT-T(R/L) which 
allow some optimal sandhi forms to be against WFC(F). Therefore, 
WFC(F) should be ranked just next to IDENT-TT(R) and dominate the 
other three constraints.  

IDENT-IO(T) is a faithfulness constraint which says that any optimal 
output should retain as many features from the input as possible. Thus, it 
is an important violable faithfulness constraint and should be ranked 
above the rest two violable markedness constraints. It is always true that 
an optimal output is the most faithful to the input unless some more 
important markedness constraints are violated. 

*HD/L and *NON-HD/H are both markedness constraints, which re-
quire an optimal sandhi form to be faithful to WFC(F) and request that an 
ideal disyllabic sandhi form should be [l]+[h]/[lh]/[hl] for the iambic foot 
structure. A high-toned head syllable is more necessary than a low-toned 
non-head syllable, so that *HD/L dominates *NON-HD/H. However, both 
are very often violated and thus ranked very low, as presented in (105).  

5.10.1 Identical contours 
Bearing in the mind all the constraints stated in (106), let us examine how 
tone sandhi works in SX. With the constraint ranking in (105), the two 
adjacent identical contours have different sandhi forms between 
reduplication and non-reduplication. For example, the reduplicated com-
pound [Hia31Hia31] ‘grandfather’ and the non-reduplicated compound 
[dÅN31lÅN31] ‘mantis’ have the same base tones [hl.hl], but are realised 
differently in sandhi forms as [lh.hl] in (107) and [l.hl] in (108), respec-
tively. This can be explained in the following two tableaux:  
 
(107) Reduplication 
Input: hl.hl 
([Hia31Hia31])

OCP 
(c) 

IDENT 
-BR[C] 

WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON-
HD/H 

a.        hl.hl *!     * 
b.        hl.lh   *! *  * 
c.  lh.hl    *  * 
d.         h.hl  *!  *  * 
e.           l.h  *!  **   
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(108) Non-reduplication 
Input: hl.hl 
([dÅN31lÅN31]) 

OCP 
(c) 

IDENT 
-BR[C] 

WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON-
HD/H 

a.         hl.hl *!     * 
b.         hl.lh   *! *  * 
c.   lh.hl    *  *! 
d.          h.hl    *  *! 
e.       l.hl    *   
 
In both (107) and (108), T, IDENT-TT(R), IDENT-ru, T-IN-SITU, DE-
FAULT-T(R/L) and *HD/L are not listed to save space, because they are 
irrelevant to the output candidates in the two tableaux above. However, 
the ranking must be the same. In (107), the input [hl.hl] ([Hia31Hia31] 
‘grandfather’) is a reduplication form, so that candidates (d) and (e) vio-
late IDENT-BR[C] and are also ruled out after candidates (a) and (b) are 
ruled out. As a result, dandidate (c) is the optimal output. In (108), the 
input [hl.hl] ([dÅN31lÅN31] ‘mantis’) is not a reduplication form, so that the 
constraint IDENT-BR[C] is irrelevant to all the candidates. Thus, candi-
date (e) is the winner according to the constraint ranking in (105), as 
presented in tableau (108). When it comes to adjacent identical rising 
contours, the constraint IDENT-TT(R) is involved. However, with the 
same constraint ranking in (105), two adjacent identical rising contours 
(whether they are in forms of reduplication or non-reduplication) have the 
same tone sandhi, as exemplified with the reduplicated [tÇi35tÇi35] ‘elder 
sister’ and non-reduplicated [dAÅ13tshAÅ35] ‘straw’ in tableaux (109) and 
(110), respectively: 
 
(109) Reduplication 
Input: lh.lh 
([tÇi35tÇi35]) 

OCP 
(c) 

IDENT 
-BR[C] 

IDENT 
-TT(R) 

WFC
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON
-HD/H 

a.        lh.lh *!      * 
b.        hl.lh    *! *  * 
d.  lh.hl     *  * 
d.         h.lh  *! *  *  * 
e.          l.lh  *! *  *   
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(110) Non-reduplication 
Input: lh.lh 
([dAÅ13tshAÅ35]) 

OCP 
(c) 

IDENT 
-BR[C]

IDENT 
-TT(R) 

WFC
(F) 

IDENT 
-IO(T) 

*NON-
HD/H 

a.        lh.lh *!     * 
b.        hl.lh    *! * * 
e.  lh.hl     * * 
d.         h.lh   *!  * * 
e.          l.lh   *!  *  
 
The tableaux in (109) and (110) show that two rising contours in 
reduplication and non-reduplication forms have the same sandhi forms. In 
(109), candidates (d) and (e) are ruled out by the constraint IDENT-BR[C], 
and in (110), candidates (d) and (e) are ruled out by the constraint IDENT- 
TT(R). In (110), I omit *HD/L to save space, because none of the candi-
dates violate *HD/L. However, all different forms of tone sandhi are ana-
lysed through the same hierarchical constraint ranking in (105). This con-
straint ranking determines the different sandhi forms between a pair of 
rising contours and a pair of falling contours and between contours in 
reduplication and those in non-reduplication. 

5.10.2 Identical level tones 
The output sandhi forms of reduplications with identical level tones can 
also be predicted in the OT analysis with the same hierarchical constraint 
ranking that was presented in (105). For identical level tones, OCP(c) is 
vacuously satisfied and IDENT-TT(R) is irrelevant. To the analysis of 
identical level tones, I add the constraints T and *HD/L, which become 
relevant here. For example, the reduplicated [khẽ33khẽ33] ‘have a look’ has 
a sandhi form which is identical to the input, as shown in (111): 37 
 
(111) Reduplication 
Input   
           l.l 

T OCP 
(c) 

IDENT 
-BR[C]

WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON 
HD/H 

a.     l.l      *  
b.        º.l *!  *  * *  
c.       hl.l   *! * * * * 
d.       l.lh   *!  *   
e.        l.h   *!  *   

                                                 
37 º refers to the absence of tone.  
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Since [khẽ33khẽ33] is in reduplication form and [l.l] is of non-contour 

tone type, candidates (b), (c), (d) and (e) in (111) all violate IDENT-BR[C], 
so that candidate (a) is obviously the winner. As was discussed previously, 
no new tone feature can be inserted in tone sandhi rules in SX. The identi-
cal level tones [l.l] only involve two [l] features, so that neither tone can 
change to any other tone, because there is no [h] feature available. The 
same is true with the identical level tones of non-reduplication, as 
exemplified with [tÇi33jE22] ‘memorize’ in (112): 
 
(112) Non-reduplication 
Input   
           l.l 

T OCP 
(c) 

IDENT 
-BR[C]

WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON- 
HD/H 

a.     l.l      *  
b.        º.l *!    * *  
c.       hl.l    *! * * * 
d.       l.lh     *!   
e.        l.h     *!   
 

The reduplication structure with identical high level tones can be 
analysed in the same way, e.g. [pE/5pE/5] ‘pat’, whose sandhi form is also 
[pE/5pE/5], as shown in (113): 

 
(113) Reduplication 
Input   
           h.h 

T OCP 
(c) 

IDENT 
-BR[C]

WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON- 
HD/H 

a.     h.h       * 
b.        º.h *!    *   
c.       lh.h   *!  *  * 
d.        l.h     *!   
 
The tableau in (113) shows that candidate (b) is the first to be ruled out, 
because it violates T; candidate (c) violates IDENT-BR[C] and IDENT-
IO(T), so that it is also ruled out; candidate (d) also violates IDENT-IO(T), 
because the first [h] changes into [l]. Thus, candidate (a) is the optimal 
output. In fact, [h.h] cannot change in tone sandhi, because no [l] feature 
can be inserted. Therefore, the identical [h.h] of non-reduplication still 
have the same sandhi forms as those of the identical [l.l] in (111) and 
(112). 
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5.10.3 Different contours 
There are two types of different-contour combinations in a disyllabic 
compound or a phrasal expression: falling + rising [hl.lh] and rising + fal-
ling [lh.hl]. The former violates WFC(F) and will end up with different 
tone(s) in the sandhi form; the latter satisfies WFC(F) and would likely 
remain unchanged in the sandhi form. Consider the example [bI31dẼ13] 
‘common’, which can be analysed as in (114): 
 
(114) 
Input   
         hl.lh 

OCP 
(c) 

IDENT 
-ru 

WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON- 
HD/H 

a.       hl.lh   *!   * 
b.       hl.hl *!   *  * 
c.       lh.hl    **!  * 
d.     l.lh    *   
e.        h.lh  *!  *  * 
f.        hl.h  *! * *  * 
 
In tableau (114), I do not list constraints like T, IDENT-BR[C],  IDENT-
TT(R), T-IN-SITU and DEFAULT-T(R/L) to save space, because these con-
straints are irrelevant to the candidates. If listed, these constraints have no 
violation from the candidates in (114). This tableau shows that candidate 
(b) violates OCP(c) and is ruled out as a result; candidate (a) violates 
WFC(F) and is also ruled out; candidates (e) and (f) violate IDENT-ru, be-
cause no new ru tone can be formed in tone sandhi; candidate (c) violates 
IDENT-IO(T) twice and is finally ruled out; candidate (d) is the winner, so 
that [bI22dẼ13] is the sandhi output. In the same way, we can work out the 
optimal output of the sandhi form [lh.hl], which usually remains un-
changed, because it satisfies WFC(F). Taking [ Ẽ13tÇI52] ‘eye’ as an 
example, the optimal output is still [Ẽ13tÇI52], as shown in tableau (115): 
 
(115) 
Input   
        lh.hl 

OCP 
(c) 

IDENT
-ru 

WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON- 
HD/H 

a.  lh.hl      * 
b.      h.hl  *!  *  * 
c.       l.hl    *!   
d.        l.h  *!  **   
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The tableau in (115) has the same constraints as those in (114), the rank-
ing of which follows that in (105). In (115), candidates (b) and (d) violate 
IDENT-ru and are therefore ruled out; candidate (c) is also ruled out be-
cause it violates IDENT-IO(T); candidate (a) violates the constraint that is 
ranked lowest and [lh.hl] is obviously the winner. 

However, as was discussed above, the tones in the foot domain can 
be lexically or syntactically conditioned. If in a [lh.hl] tone pattern, the 
first rising contour occurs on an affix-like syllable38 (which is assigned 
the default tone), the result will be different, because the constraint 
DEFAULT-T(L) (left tone should have default tone) comes into play. For 
example, [l13Hw31] ‘Old Wang’, in which [l13], as a prefix, is as-
signed the default tone [l] in tone sandhi, as shown in (116): 
 
(116) 
Input   
     lh.hl 

OCP 
(c) 

IDENT 
-ru 

DEFAULT 
-T(L) 

WFC 
(F) 

IDENT 
-IO(T) 

*HD
/L 

*NON
-HD/H 

a.  lh.hl   *!    * 
b. l.hl     *   
c.      l.l     **! *  
d.     l.h  *!   **   
 
According to the constraint ranking in (105), the relevant constraint, 
DEFAULT-T(L), is dominated by IDENT-ru and dominates WFC(F), as 
shown in (116). The tableau in (116) shows that candidate (a) violates 
DEFAULT-T(L) and is ruled out; candidates (b), (c) and (d) all have [l] 
tone on the left-hand syllable, satisfying DEFAULT-T(L), but (d) is ruled 
out because it violates IDENT-ru; (c) violates IDENT-IO(T) twice and is 
also ruled out; (b) is the winner and thus [l22Hw31] is the output san-
dhi form. Whatever type the input contour is, if it is assigned the default 
tone for any lexical or morphological reason, it has [l] in its sandhi form. 
One more example is [l13to13] ‘Old Dong’, in which [l13] is also a 
prefix. The sandhi form is presented in (117): 
 

                                                 
38 In SX, which is in principle a monosyllabic language, every possible affix syllable can 
also be a lexical stem syllable and the underlying tone is fixed on a syllable, viz. every 
syllable has the same underlying tone, whether it is a lexical stem or an affix. The latter 
is assigned a default tone only in surface representation, i.e. sandhi form. That is why 
every syllable should be potentially bimoraic for purposes of stress.  



CHAPTER 5 249 

(117) 
Input   
     lh.lh 

OCP 
(c) 

DEFAULT 
-T(L) 

IDENT 
-TT(R)

WFC 
(F) 

IDENT 
-IO(T) 

*HD 
/L 

*NON
-HD/H 

a.   lh.lh *!  *  *  * 
b. l.lh   *  *   
c.      l.l   *  **! *  
d.  lh.hl  *!   *  * 
 
In tableau (117), I omit the constraint IDENT-ru, which is irrelevant to all 
the output candidates as well as the input. IDENT-TT(R) plays a role, be-
cause the input is a pair of identical rising contours which usually have 
two different contours in sandhi forms, required by the contraint. How-
ever, IDENT-TT(R) is dominated by DEFAULT-T(L), as shown in (105). 
Thus, the correct sandhi form of [l13to13] is [l22to13], as explained 
by the tableau in (117). 

Under certain lexical conditions, the default tone is sometimes as-
signed to the right-hand syllable, which violates WFC(F). This shows that 
DEFAULT-T(R/L) dominates WFC(F). Consider [dÇjẽ22k52] ‘health’, in 
which the two lexical syllables are in fact synonyms and have one mean-
ing. In this case, the second syllable is assigned the default tone, as shown 
in (118): 
 
(118) 
Input   
      l.hl 

OCP 
(c) 

DEFAULT 
-T(R) 

IDENT 
-TT(R)

WFC
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON
-HD/H 

a.   l.hl  *!    * * 
b. hl.hl *! *   *  * 
c.   lh.l    *! **   
d. l.l     * *  
 
The tableau in (118) shows that candidate (b) is the first to be ruled out 
because it violates OCP(c); candidate (a) violates DEFAULT-T(R) and is 
also ruled out; candidate (c) is ruled out because it violates WFC(F); 
candidate (d) is thus the winner, so that [dÇjẽ22k33] is the optimal sandhi 
form. For the sandhi form [l.l] in (118), the right-hand syllable is assigned 
the default tone, so it cannot be the foot head in that lexically unstressed 
syllables, e.g. affixes, cannot be the head. Another example is [zo/3ÇjA35] 
(lit. ‘weak small’) ‘weak’, in which the lexical meaning is in the first syl-
lable so that the second syllable is assigned the default tone [l]. As a result, 
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the sandhi form is [h.l] ([zo/3ÇjA33]) rather than [h.lh], as explained by 
the tableau in (119): 
 
(119) 
Input   
      h.lh 

OCP 
(c) 

IDENT 
-ru 

DEFAULT 
-T(R) 

WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON-
HD/H 

a.   h.lh   *!    * 
b.  lh.lh *! *   *  * 
c. h.l    * *   
d.    l.lh  *! *  * *  
e.     l.l  *!   ** *  
 
In (119), IDENT-ru is inserted, for the [h] is a ru tone on checked syllables 
and can never change while IDENT-TT(R) becomes irrelevant because the 
input is not a pair of rising contours. However, the constraint ranking is 
the same as that in (105). The tableau in (119) shows that candidate (b) is 
the first to be ruled out, because it violates OCP(c); both (d) and (e) are 
ruled out for their violating IDENT-ru; (a) is also ruled out because it vio-
lates DEFAULT-T(R); the candidate [h.l] in (b) is the optimal output for 
the sandhi form of [h.lh], the result of which, though, violates WFC(F), so 
that [h.l], as an exception, is trochaic, so that the left-hand syllable is the 
foot head, as shown by the tableau in (119). This phenomenon illustrates 
the interplay between lexical information and prosodic structure in SX 
tone sandhi. 

5.10.4 Combination of a contour and a low tone 
Any combination of contour + low level tone, either [hl.l] or [lh.l], vio-
lates WFC(F), so that contour simplification will usually occur on the first 
tone, or contour formation will occur on the second tone. For example, 
[i52ko33] ‘clothes rack’ has the base tones [hl.l], in which contour 
simplification is preferred to contour formation, as the OT analysis pre-
dicts, as shown in (120): 
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(120) 
Input   
       hl.l 

OCP 
(c) 

IDENT 
-ru 

DEFAULT 
-T(R/L) 

WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON-
HD/H 

a.     hl.l    *!  * * 
b.  hl.hl *!    *  * 
c.  l.l     * *  
d.    l.hl     **!   
e.    h.hl  *!     * 
 
In (120), the constraint DEFAULT-T(R/L) is in fact irrelevant, because no 
syllable is assigned the default tone for any lexical reason. The tableau in 
(120) shows that candidate (c) is the optimal output, although [l] is not 
preferred in the prominent syllable. Candidate (d) is impossible because 
not only it violates IDENT-IO(T) twice, but also the [h] feature cannot 
spread to the right-hand syllable across the [l] feature, which is not al-
lowed by the tone sandhi principle in (87d). Thus, the observed sandhi 
form is [i33ko33]. This shows that [hl] cannot occur in the left-hand syl-
lable in the right-prominent foot domain. However, the combination of 
[lh.l] will have a different sandhi form, as shown by [me13li22] ‘beautiful’ 
in the following tableau: 
 
(121) 
Input   
       lh.l 

OCP 
(c) 

IDENT 
-ru 

DEFAULT 
-T(R/L) 

WFC
(F) 

IDENT 
-IO(T) 

*HD
/L 

*NON-
HD/H 

a.      lh.l    *!  * * 
b. lh.hl     *  * 
c.        l.l     * *!  
d.    lh.lh *!    *  * 
e.      l.hl     **!   
 
In (121), candidate (b) wins over candidate (c) because of the constraint 
ranking that *HD/L dominates *NON-HD/H, which strongly suggests that 
the foot-head syllable with a high tone is more important than the foot-
non-head syllable with a low tone. Since [l] is the lowest tone type, it is 
the least preferred by the right-hand syllable in iambic structure. To am-
plify the stress of the right prominence, [l] in the right-hand syllable al-
ways receives an [h] feature from the left tone if there is one and becomes 
a falling tone [hl], as shown in (121) unless the left-hand contour is as-
signed the default tone. For example, in [l13do22] ‘the eldest child’, the 
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first syllable [l13] is a prefix and is assigned an [l] tone in the sandhi 
form. In this case, the right-hand [l] will not change, as is shown in (122):  
 
(122) 
Input   
        lh.l 

OCP 
(c) 

IDENT 
-ru 

DEFAULT 
-T(L) 

WFC
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON-
HD/H 

a.     lh.l   *! *  * * 
b.   lh.hl   *!  *  * 
c.   l.l     * *  
d.     l.hl     **! *  
e.   lh.lh *!  *  *  * 
 
In (122), DEFAULT-T(L) comes into play because the left-hand syllable is 
a prefix for the lexical formation. The tableau in (122) shows that candi-
dates (a) and (b) violate DEFAULT-T(L) and are therefore ruled out; (d) is 
ruled out because this candidate violates IDENT-IO(T) twice, though it 
satisfies WFC(F); (e) is the first to be ruled out because it violates OCP(c); 
candidate (c) is the winner, so that [l22do22] is the resulting sandhi form. 
However, the simple reason why /hl.l/ simplifies to [l.l], but /lh.l/ be-
comes [lh.hl], is that spreading the adjacent tone feature in /hl.l/ would 
produce *[hl.ll], which does not solve anything, while spreading in /lh.l/ 
would just produce [lh.hl], which satisfies the right-prominent foot struc-
ture. These tone sandhi rules further prove that tone sandhi in SX is 
phonologically realized by tone feature spreading or delinking. 

5.10.5 Combination of a low tone and a contour 
Any combination of low tone with a contour satisfies the WFC(F), so that 
the tone on the right syllable remains unchanged. Prosodically, [l.hl] or 
[l.lh] are ideal patterns for the right-prominent metrical structure, as evi-
denced by many tone-sandhi data in SX. For example, [khe 33Çy52] ‘read a 
book’ has the same sandhi form as its base tones, expressed by the OT 
tableau in (123): 
 
 (123) Input   

       l.hl 
WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON-
HD/H 

 a. l.hl     
 b.   lh.hl  *!  * 
 c.      l.l  *! *  
 d.    l.lh  *!   
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In (123), I only list the last four of the eleven constraints in (105) because 
all the others are irrelevant to the sequences of a low level tone + a con-
tour. Tableau (123) shows that candidates (b), (c) and (d) are all ruled out 
on account of their violation of IDENT-IO(T); (a) violates nothing and is 
the absolute winner. Thus, the optimal sandhi form is the fully faithful 
candidate [khe 33Çy52]. The same holds for [l.lh]. For example, [ma22mi23] 
‘buy rice’ also has the same sandhi form as the input, as shown in (124): 
 
 (124) Input   

       l.lh 
WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON-
HD/H 

 a. l.lh     
 b.   lh.lh  *!  * 
 c.      l.l  *! *  
 
This formalizes the generalization we uncovered above, viz. that when the 
low-level tone is the first tone in the foot domain, the base tones always 
remain unchanged in the sandhi forms. The OT analysis always chooses 
the candidate with the least change from the input.  

5.10.6 The ru tone in tone sandhi 
Although Maddieson (1978) finds that tones under stress generally remain 
unchanged, while tones in metrically weak positions tend to assimilate to 
more prominent tones, the unchangeable [h] tone in SX has different 
properties, because it does not change even in metrically weak position. 
As was discussed earlier, [h] is the high-level (ru) tone, used exclusively 
in checked syllables ending with the glottal stop [/]. Thus, the high-level 
tone can never change and no other tone can change into the high-level 
tone either, because the high-level tone and the checked syllable structure 
must go hand-in-hand. Nevertheless, the syllable structure can never 
change unless the lexical meaning is changed.  

Because of the special properties of the [h] tone, in [h.T] combina-
tions, the [h] feature always spreads to a following tone which has to de-
link its original [h], if it is a rising contour, to change into a falling con-
tour, making the right-prominent syllable properly stressed. In any case, 
the [h] tone remains unchanged whether it is in a prominent position or in 
a metrically weak position. For example, [sI/5ba22] ‘defeat’ has the base 
tones [h.l] and its sandhi form is [h.hl], as shown in (125): 
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(125) Input   
          h.l 

IDENT-
ru 

WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON-
HD/H 

 a.       h.l  *!  * * 
 b.  h.hl   *  * 
 c.       l.l *!  * *  
 d.      h.h *!  *  * 
 

Since the [h] tone is an unchangeable tone, when one tone in any 
tone sandhi is [h], the constraint IDENT-ru must be applied and ranked 
high, as assumed in the constraint ranking in (105). The tableau in (125) 
shows that candidates (c) and (d) violate IDENT-ru (which also stipulates 
that formation of a new ru tone is not allowed) and are therefore ruled 
out; (a) is also ruled out since it violates WFC(F); (b) is then the winner, 
yielding [sI/5ba31] as the sandhi form. When the [h] tone is in the promi-
nent position, the first tone remains unchanged if WFC(F) is not violated. 
For example, [fẽ35pI5] ‘chalk’ has the same sandhi form as its input, as 
shown in (126): 
 
 (126) Input   

        lh.h 
IDENT- 

ru 
WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON-
HD/H 

 a.   lh.h     * 
 b.     lh.lh *!  * *  
 c.        l.h   *!   
 

If the first tone has a higher stress value than the second [h] tone, viz. 
[hl], the first tone has to lose its [h] feature to satisfy WFC(F) during 
which contour simplification occurs. For example, in [dÛja31pI3] ‘wall’, 
the first [hl] has to change to [l] in the sandhi form, as shown in (127): 

  
(127) Input   

       hl.h 
IDENT- 

ru 
WFC 
(F) 

IDENT 
-IO(T) 

*HD 

/L 
*NON-
HD/H 

 a.     hl.h  *!   * 
 b.   hl.hl *!  *  * 
 c.  l.h   *   
 d.    lh.h   *  *! 
 
The tableau in (127) shows that candidates (a) and (b) violate WFC(F) 
and IDENT-ru, respectively, and are ruled out; (d) is also ruled out be-
cause it violates *NON-HD/H; (c) is the optimal output since it satisfies 
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*HD/L and *NON-HD/H and is preferred by the iambic foot, although the 
candidate also violates IDENT-IO(T). However, a problem occurs when 
the left, metrically weak syllable has the [h] tone underlyingly and it 
should be assigned the default tone when it is unstressed for lexical rea-
son, e.g. as a prefix, in surface representation. As was discussed above, 
lexical information dominates prosodic information in tone sandhi in SX. 
Does the [h] tone change to [l] in this case? Consider the case of 
[E5do22] ‘the eldest child’, in which the first syllable [E5] with the ru 
tone plays a role as a prefix and it should be assigned the default tone. 
But, as a ru tone with a special condition on syllable structure, viz. ending 
in the glottal stop [/], the tone [5] cannot change, even though it is as-
signed the default tone, because IDENT-ru is inviolable and dominates 
DEFAULT-T(R/L) in SX tone sandhi, as shown in (105). In this case, the 
left-hand [h], possessing the value of default tone, assigns the right-hand 
tone the status of tone-in-situ, allowing the right-hand tone to remain un-
changed. This shows that T-IN-SITU is as important as IDENT-ru in the SX 
tone sandhi. T-IN-SITU makes it possible that the optimal output may vio-
late WFC(F). The sandhi form of [E5do22] is presented through the same 
hierarchical constraint ranking, as shown in (128): 
 
(128) 
Input   
        h.l 

IDENT- 
ru 

T-IN-
SITU 

DEFAULT
-T(L) 

WFC 
(F) 

IDENT 
-IO(T)

*HD 

/L 
*NON
-HD/H 

a.  h.l   * *  * * 
b.    h.hl  *! *  *  * 
c.     hl.l *!  * * * * * 
d.      l.l *!    * *  
 

Since [E5] in [E5do22] is a prefix, it should be assigned a default 
tone. However, DEFAULT-T(L) is dominated by IDENT-ru and T-IN-SITU. 
The tableau in (128) shows that candidates (c) and (d) are ruled out be-
cause they violate IDENT-ru; (b) is ruled out because it violates T-IN-
SITU; (a) is the winner so that the optimal sandhi form is still [E5do22], 
even though [h.l] violates DEFAULT-T(L) and WFC(C).  

All in all, the constraint ranking in (105) captures the facts of all the 
disyllabic tone sandhi in SX and accounts for the phonological behaviour 
of tones in the foot domain.  
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5.11  Summary  
 
In this chapter I attempted to account for four aspects of the tonal system 
of SX. First, I formalized the specifications of tones and assumed that 
tones in SX are classified into a high and a low register, specified as [H] 
and [L], respectively, and divided into four types of tones, specified as 
[hl], [lh], [l] and [h]. Secondly, I scrutinized the consonant-tone correla-
tion in SX and claimed that neither voiced initial obstruents nor low-
register tones are allophones or allotones, respectively. I showed how the 
voiced obstruent-L and voiceless obstruent-H correlation can be captured. 
Thirdly, I formalized the complexities of tone sandhi in SX, assuming that 
tone sandhi is phonologically realized by tone feature spreading and 
delinking. I also proposed that tone sandhi is phonologically motivated by 
metrical structure, in which the foot domain and the stress foot coincide 
and constitute the tone-sandhi domain in SX. Finally, I presented my OT 
analysis of tone sandhi in SX, proposing a tone-sandhi constraint ranking 
which captures the behaviour of tones in the metrical structure and ac-
counts for all the possibilities of disyllabic sandhi forms in the foot do-
main.  
 
 
 



6       Conclusion 
 
 

6.1 Summary 
 
This dissertation has attempted to present a detailed analysis of the 
phonology of Shaoxing (SX) Chinese, including (i) the surface inventory 
of consonants and vowels and their distribution, (ii) the underlying vowel 
system, (iii) the syllable structure, focusing in particular on the status of 
the prenuclear glide in the syllable, (iv) the phonotactics of SX, in particu-
lar the possible Finals and their combination with possible Initials in the 
syllable, (v) the tonal inventory of SX, (vi) the consonant-tone inter-
actions, and (vii) the tone sandhi rules. The most important conclusion 
that can be drawn from the analysis I have presented is that SX has a 
phonological system that works in comparable ways to other languages of 
the world, in the sense that much of its behaviour follows common 
linguistic principles, albeit with specific variations on universal themes. I 
will briefly report on general conclusions with respect to specific 
phonological phenomena in SX in the following section. 

6.2  Main Conclusions 

6.2.1 The vowel and consonant inventory 
Languages differ considerably regarding their inventories of consonants 
and vowels, and also with regard to the phonological grammar that speci-
fies how these sounds can be combined to form words and utterances 
(Kay 1989). What makes SX different from other languages is its rather 
large inventory of consonants and vowels. As was discussed in chapter 2, 
SX has 29 initial consonants and 14 surface vowels, which form 48 Final 
combinations. Among the Chinese languages, the Wu language family 
(including SX) has more initial consonants than others. This is related to 
the fact that it still retains the historical voiced obstruents, while all the 
other six Chinese language families have (more or less) lost the voiced 
obstruents, resulting in inventories of around 20 initial consonants or even 
fewer (e.g. Hakka has 17 initial consonants and Cantonese has 16, accord-
ing to Campbell 2003). There are three remarkable characteristics in the 
SX consonant system. First, the language displays a distinction between 
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voiceless aspirated, voiceless unaspirated and voiced obstruents. Secondly, 
SX has a relatively symmetric system of eight voiced and voiceless frica-
tives, while there are fewer fricatives in other Chinese language families. 
Thirdly, the “filler” onset consonants [/] and [H], correlated with the 
register division, are also features of SX that call out for analysis. 

Vowels in SX form a more complicated system in SX than in other 
Chinese languages. Vowels display a large number of surface variants, 
according to phonetic environment. I assume in chapter 3 that of the 14 
surface vowels in SX, there are only six underlying segments (/i u e Ø o 
a/), i.e. quite close to a basic five-vowel system (/i u e o a /) which is 
found more often in the world’s languages. The fact that there is a large 
difference in the number of surface vowels and underlying vowels makes 
it necessary to postulate a number of phonetic realisation rules. 

The analysis I presented of the underlying vowel system of SX is in-
tended to present a clear picture of the overall distribution of the 14 sur-
face vowels in SX. I have also presented all the phonological rules and 
constraints concerning the vowel distribution in SX, which shows that the 
phonological principles are the same, although phonological behaviour 
may be different from language to language.  

A number of claims that were made in the course of the discussion of 
vowels and consonants are the following:  

(i) Affricates are single segments; 
(ii) All vowels in open syllables must be [+tense]; 
(iii) Glide-Vowel combinations cannot share [+high]; 
(iv) Vowel-Glide combinations are not permitted; 
(v) The two parts of a diphthong cannot agree for both [high] and   

[back]. 

6.2.2 Syllable structure 
Syllable structure has attracted phonologists’ attention for many decades; 
the syllable allows the formulation of many generalizations both at the 
segmental level and at higher prosodic levels. There have been many ap-
proaches to the internal structure of the syllable. This dissertation pro-
poses a syntactic approach to internal syllable structure, especially to shed 
light on the status of prenuclear glides in SX. Following Levin (1985) and 
Chomsky (1995), I have adopted a multiple-Spec X-bar syllable theory, 
which allows a syllable maximally to have three sub-constituents: N"" 
(Final), N" (Rhyme) and N0 (Nucleus). In this X-bar schema, a syllable is 
maximally parsed into Onset and Final, instead of Onset and Rhyme (as 
in the classical OR models), and the problematic prenuclear glide is lo-
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cated in the specifier position of N"". The multiple-Spec X-bar structure 
not only solves the problem of the controversial syllabic position of the 
prenuclear glide, but also accounts for other data in the Chinese languages, 
including language games, the poetic rhyming system, loanword phonol-
ogy and the traditional Fanqie system.  

My multiple-Spec X-bar syllable structure is based on Levin’s (1985) 
X-bar structure, but is also different from hers. In Levin’s proposal, every 
consonant belongs to an independent N"", which, however, is not a sub-
constituent, while in my proposal every binary node is a constituent 
projection. This follows the general linguistic principle that every 
constituent is binary (see Radford 1997). With the multiple-Spec X-bar 
schema in hand, I assume that the following generalizations hold for the 
syllable structure of all Chinese languages, including SX: 

(i) Onset clusters are not allowed. 
(ii) Coda clusters are not allowed. 
(iii) Onsetless syllables are permitted underlyingly. 
(iv) A syllable is maximally parsed into Onset and Final. 
(v) Prenuclear glides are in the Spec position of N"". 
(vi) The rhyme domain is the weight domain. 
 
In future work, I will explore the consequences of the X-bar model 

for other Chinese languages.  

6.2.3 Consonant-tone correlation 
Although it is well documented that voiceless initial obstruents induce 
high tones and voiced initial obstruents induce low tones cross-linguisti-
cally, consonant-tone interaction is still a controversial issue, both 
phonetically and phonologically. The fact that voiceless obstruents and 
voiced obstruents and high-register tones and low-register tones, respec-
tively, occur together in SX may lead to a chicken-and-egg situation: 
which determines which? In this dissertation, I have attempted to present 
an objective analytic description of consonant-tone interaction in SX, 
with evidence from, for instance, syllable merger in cliticization, phonetic 
onset insertion, sonorant initials, etc., and reached the conclusion that 
both voiced initial obstruents and low-register tones occur in underlying 
representation in SX. 

Some of the dialects in the Wu language family, which is claimed to 
be the only Chinese language family that still retains the voiceless vs. 
voiced distinction in the obstruent system, are losing the voiced obstru-
ents as well as the low-register tones (see Cao 2002). SX still preserves a 
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clear-cut register division and the historical voiced obstruents. In some 
Wu dialects (e.g. Jinhua, Lanxi, Longquan, etc.), the original low-register 
tones are phonetically realized as high-tone pitches, and voiced and voice-
less initial obstruents are beginning to appear with high and low register 
tones, respectively (Cao 2002). This phenomenon may also throw some 
light on the issue of consonant-tone interaction, and requires further study. 

6.2.4 Tone sandhi rules 
Tone sandhi is a common phenomenon in all tonal languages; yet its com-
plexity and the sheer variety of sandhi rules have prevented a fully-
fledged analysis in contemporary linguistic studies. SX is a typical tone 
language with eight tones, equally divided into high and low registers. 
Besides a systematic analysis of tone feature specifications and a discus-
sion of the geometry of tone, I have made an effort to formalize the 
intricacies of tone sandhi in SX. We found that tone sandhi in SX is real-
ized by tone feature spreading and delinking, and does not involve regis-
ter features at all. In this dissertation I have presented an overview of 
disyllabic sandhi forms. Although not much has been done about system-
atic explicit formulation, either rule-based or constraint-based, of a tone 
sandhi system for any of the Chinese languages so far, I have presented a 
metrically-based analysis, claiming that SX is a right-prominent language 
and that the stress foot is the tone sandhi domain. Careful study and 
systematic analysis reveals the following generalizations with respect to 
tone sandhi: 

(i) Tone sandhi in SX is phonologically realized by tone feature 
spreading or/and delinking. 

(ii) Feature spreading can be progressive or regressive. 
(iii) Feature spreading cannot cause association lines to cross. 
(iv) Register features are never affected by tone sandhi in SX. 
(v) In SX, identical contours are never allowed in a foot domain. 
(vi) A ru tone never changes in SX tone sandhi. 
(vii) No falling contour can occur on the left-hand syllable in SX. 
 
Based on these generalizations, I have presented the following con-

straint ranking that regulates all the disyllabic tone sandhi in SX: 
 
T, OCP(c), IDENT-BR[C], IDENT-ru, T-IN-SITU ≫ DEFAULT-
T(R/L) ≫ IDENT-TT(R) ≫ WFC(F) ≫ IDENT-IO(T) ≫ *HD/L 
≫ *NON-HD/H. 
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This constraint ranking precisely captures the tonal behaviour in san-
dhi and accounts for all the disyllabic sandhi rules in SX, as was discuss-
ed in Chapter 5. I hope that similar constraint rankings may be appropri-
ate for the formalization of tone sandhi phenomena in other Chinese 
languages, which, however, requires more investigation. 

Tone sandhi is still a linguistically mysterious issue: why are tones 
allowed to change so much, even in a tone language where lexical mean-
ing is partly determined by pitch? I have made a systematic and hopefully 
exhaustive analysis of disyllabic tone sandhi in SX. Yet the sandhi rules 
of trisyllabic and polysyllabic tone sandhi remain unclear, in addition to 
the fact that the way in which tone sandhi operates differs considerably 
across linguistic areas (Gandour 1978). However, as long as there are 
rules, there is a way to formulate them in general. This is certainly a task 
for further studies.  

6.3  Further Study 
 
Some issues I have discussed in my dissertation still require further study, 
as I have mentioned above. Besides, there are some more issues which are 
very interesting in my view but are not discussed in this dissertation. For 
example, with respect to the consonant-tone correlation, the question can 
be raised whether the nucleus vowel can assign a register feature. How 
would this bear on the consonant-tone correlation? This question requires 
more phonetic and phonological investigation. Secondly, how do we ac-
count for (Chinese) languages in which there are counterexamples against 
the consonant-tone correlation? For example, [so221] ‘sit’, [kØ221] ‘dyke’, 
[tÇye221] ‘column’ in Qingyuan1 (Cao 2002). These also require both dia-
chronic and synchronic studies.  
 

There is a Chinese saying “to cast a brick to attract jade”. I hope my 
work on the phonology of Shaoxing is a brick which may cause jade to 
appear in future work.  
 

                                                 
1 Qingyuan is a southern Wu dialect which also has eight tones, among which [33] and 
[221] are a pair of even tones in high and low registers, respectively, according to Cao 
(2002: 100). 
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Distribution of Chinese Linguistic Groups 
 

 
Source: http://www.glossika.com/en/dict/dialectmap.php 
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Map of Zhejiang Province 
 
 

 
 
 
Source: http://www.magma.ca/~mtooker/cities/zhejiang.htm 
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Location of Shaoxing  
 
 

 
  
 
 
 
 
Source: http://www.multimap.com/wi/12989.htm 
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Summary 
 

 
This dissertation presents an analysis of central aspects of the phonology 
of Shaoxing Chinese (SX), one of the Wu dialects of the Chinese lan-
guage, from a synchronic perspective, with the secondary goal of casting 
some light on current issues in Modern Chinese (Mandarin). The analysis 
mainly covers (i) the surface inventory of consonants and vowels and 
their distribution, (ii) the underlying vowel system, (iii) the syllable struc-
ture, focusing in particular on the status of the prenuclear glide in the syl-
lable, (iv) the phonotactics of SX, in particular the possible Finals and 
their combination with possible Initials in the syllable, (v) the tonal inven-
tory of SX, (vi) the consonant-tone interactions, and (vii) the tone sandhi 
rules. 

Languages differ considerably with regard to their inventories of 
consonants and vowels, and also with regard to the phonological grammar 
that specifies how these sounds can be combined to form words and utter-
ances. What makes SX different from other languages is its rather large 
inventory of consonants and small number of phonemic vowels. There are 
three remarkable characteristics in the SX segmental system. First, the 
language displays a distinction between voiceless aspirated, voiceless 
unaspirated and voiced obstruents. Secondly, SX has the “filler” onset 
consonants [/] and [H] in the surface presentation, which are correlated 
with a register division. Thirdly, vowels display a large number of surface 
variants: 14 allophonic vowels are derived from six underlying segments 
(/i u e Ø o a/), which makes it necessary to postulate a number of phonetic 
realisation rules, as presented in the dissertation. 

Syllable structure has attracted the attention of phonologists for 
many decades; the syllable allows the formulation of many generaliza-
tions both at the segmental and at higher prosodic levels. There have been 
many approaches to the internal structure of the syllable. This dissertation 
argues in favour of a multiple-specifier X-bar syllable structure, which 
allows a syllable maximally to have three sub-constituents: N"" (Final), N" 
(Rhyme) and N0 (Nucleus). In this X-bar schema, a syllable is maximally 
parsed into Onset and Final, instead of Onset and Rhyme (as in the clas-
sical OR models), and the problematic prenuclear glide is located in the 
specifier position of N"".  
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It is well documented cross-linguistically that voiceless initial ob-
struents induce high tones and voiced initial obstruents induce low tones. 
However, consonant-tone interaction is still a controversial issue, both 
phonetically and phonologically. This dissertation presents an objective 
analytic description of consonant-tone interaction in SX, with evidence 
from, for instance, syllable merger in cliticization, phonetic onset in-
sertion, sonorant initials, etc. We conclude that both voiced initial obstru-
ents and low-register tones occur in underlying representation in SX. 

Tone sandhi is a common phenomenon in tonal languages; yet its 
complexity and the sheer variety of sandhi rules have prevented a fully-
fledged analysis in contemporary linguistic studies. The dissertation 
makes an effort to formalize the intricacies of tone sandhi in SX. We ar-
gue that tone sandhi in SX is realized by tone feature spreading and 
delinking, and does not involve register features. In this dissertation I pre-
sent an overview of disyllabic sandhi forms. Although neither rule-based 
nor constraint-based accounts have given a complete and explicit 
formulation of a tone-sandhi system for any of the Chinese languages so 
far, I present a metrically-based analysis, claiming that SX is a right-
prominent language and that the stress foot is the tone sandhi domain. I 
present a hierarchical constraint ranking that precisely captures the tonal 
behaviour in sandhi and accounts for all the disyllabic sandhi rules in SX.  

 



Samenvatting (Summary in Dutch) 
 

Deze dissertatie bevat een analyse van de belangrijkste aspecten van de 
synchrone fonologie van het Chinees van Shaoxing (SX), een van de Wu-
dialecten van de Chinese taalfamilie. Als tweede doel heeft de dissertatie 
enig licht te werpen op verschillende aspecten van de fonologie van het 
Mandarijn. De analyse betreft vooral (i) het oppervlakte-inventaris van 
consonanten en vocalen en hun distributie, (ii) het onderliggende 
vocaalsysteem, (iii) de syllabestructuur, en vooral de positie van de pre-
nucleaire glijklank in de syllabe, (iv) de fonotactische regels voor SX, in 
het bijzonder de mogelijke combinaties in de Final en combinaties van 
Finals met Initials in de syllabe, (v) het inventaris van tonen in SX, (vi) 
de interactie tussen tonen en consonanten, en (vii) de regels voor tone 
sandhi. 
 Talen verschillen voor wat betreft hun inventarissen van con-
sonanten en vocalen, en ook wat betreft de fonologische grammatica die 
specificeert hoe deze klanken gecombineerd kunnen worden om woorden 
en langere uitingen te vormen. SX verschilt van andere talen door het 
betrekkelijk grote aantal consonanten en kleine aantal fonemische vocalen. 
Er zijn drie opvallende aspecten aan het segmentsysteem van het SX: in 
de eerste plaats laat de taal een contrast zien tussen stemloos geaspireerde, 
stemloos ongeaspireerde en stemhebbende plosieven. In de tweede plaats 
heeft de taal de “opvulconsonanten” [/] en [H], die gecorreleerd zijn met 
de twee verschillende toonregisters. In de derde plaats laten de klinkers 
een vrij groot aantal allofonische varianten zien: van zes onderliggende 
klinkers (/i u e Ø o a/) worden aan de oppervlakte 14 allofonen afgeleid. 
Hiervoor zijn een aantal fonetische realisatieregels noodzakelijk, die in 
deze dissertatie gepresenteerd worden. 
 Syllabestructuur is al vele jaren een onderwerp van gesprek in de 
fonologie; de syllabe laat de formulering van vele generalisaties toe zowel 
wat betreft het segmentele als het prosodische niveau. Er zijn vele 
benaderingen wat betreft de interne structuur van de syllabe. In deze 
dissertatie wordt betoogd dat deze structuur het beste te beschrijven is in 
termen van een X-bar structuur waarin meerdere specifier posities moge-
lijk zijn. Hierin heeft een syllabe maximaal drie subconstituenten: N"" 
(Final), N" (Rijm) en N0 (Nucleus). In dit model kan een syllabe maxi-
maal geparseerd worden in Onset en Final, in plaats van Onset en Rijm 
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(zoals in de klassieke OR-modellen), zodat de problematische prenucle-
aire glijklank in de specifier positie van N"" gesitueerd worden. 
 Het is welbekend dat stemloze initiële obstruenten een hoge toon 
in een volgende vocaal kunnen veroorzaken en dat stemhebbende 
obstruenten een tegenovergesteld effect kunnen hebben. De interactie tus-
sen consonanten en toon blijft echter een controversieel onderzoeksterrein, 
zowel uit als fonetisch als fonologisch oogpunt. Deze dissertatie biedt een 
objectieve beschrijving en analyse van deze interactie in het SX, met 
evidentie van onder andere syllabevorming in cliticizering, fonetische 
consonant epenthese, initiële sonorante medeklinkers, etc. De conclusie is 
dat zowel stemloze als stemhebbende initiële medeklinkers in onderlig-
gende representatie aanwezig moeten zijn. 
 Toon sandhi is een frequent verschijnsel in toontalen; huidige stu-
dies hebben echter geen geheelomvattend analyse kunnen geven door de 
complexiteit en variëteit van het verschijnsel. In deze dissertatie is een 
poging gedaan om de verschillende aspecten van toon sandhi in het SX te 
analyseren. Wij stelden vast dat toon sandhi gerealiseerd wordt door 
kenmerkspreiding en -deletie, en dat registerkenmerken daarbij niet be-
trokken zijn. Ik heb een overzicht gepresenteerd van sandhi regels in vor-
men van twee syllaben, en een analyse op grond van metrische kenmer-
ken gegeven, waarin geclaimd wordt dat SX een rechts-prominente taal is 
waarin de voet het domein voor toon sandhi vormt. Ik heb een hiërarchi-
sche verzameling constraints gepresenteerd die het gedrag van de tonen in 
toonsandhi-vormen van twee syllaben precies beschrijven. 
 
 
 



 
概要 

 

 
本論文運用當代音系學各種理論，對漢語紹興方言（南部吳方

言）的音系進行了系統的共時性研究分析，其中也對比分析了漢語

普通話的一些音系要點。論文的主要內容包括：①紹興方言的輔音

和母音及其分佈；②底層母音系統；③音節結構，尤其是介音的音

節結構成分；④音段的序列規則，主要是聲母與韻母的組合規則；

⑤聲調結構；⑥聲母-聲調的相互關係；⑦連續變調規則。 
一種語言區別與另一種語言的要素之一是一種語言所特有的一

套輔音母音系統，以其闡述這些音素如何組合表義的音系法則。紹

興方言的音段系統有三大特徵：第一，紹興方言仍然完整地保留著

古漢語特有的“幫滂並”、“端透定”、“見溪群”聲母（即送氣

清阻塞音、不送氣清阻塞音和濁阻塞音）三分格局。第二，紹興方

言的表層表達式有“填補式”聲母[/]和[H]與聲調的陰陽調關聯。第

三，紹興方言的底層結構只有六個母音（/i u e Ø o a/），而其表層表

達式有十四個變體母音（[i y I  u e E ´ ∏ Ø o a A Å]），這需要一系列

語音實現規則進行推導，或一系列制約條件進行優化選擇。 
長期以來，音節結構一直是音系學家們所討論的課題，音節可

以用音段層面和更高的韻律層面的許多概括進行公式化表述。就音

節的內部結構而言，存在著許多不同的分析，尤其對漢語音節中韻

核前介音的歸屬，一直沒有統一定論。本論文提出了一個多指示語

語杠（multiple-specifier X-bar）音節結構，該結構允許音節結構最大

可以有三個內部結構成分：N"" (韻母), N" (音韻) 和 N0 (韻核)。運用這

一語杠組合式，一個音節可最大劃分爲聲母和韻母（Onset-Final），

而不是經典音節理論主張的聲母和音韻（Onset-Rhyme）。論文認

爲，紹興方言韻核前介音既不屬於聲母，也不屬於音韻，而是屬於

N"" (韻母)指示語位置。語杠音節結構具有生成語法的普遍性，它同

樣適合於漢語所有其他方言的音節結構。 
 有大量跨語言語料證明，聲母清阻塞音與聲調的陰調匹配，濁

阻塞音與陽調匹配。然而，聲母-聲調的相互關係一直存有爭議。本

論文根據紹興方言的一些實證語料，如附著語素形式的合音、“填
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補式”語音聲母、聲母響音與聲調的匹配等，對聲母-聲調的相互關

系進行了客觀分析，認爲，儘管紹興方言的聲母濁阻塞音和陽調處

于完全互補分佈狀況，但兩者都是底層形式。 
連續變調是聲調語言中的普遍現象，然而，由於其複雜性和多

樣性，當代語言學對連續變調的研究還沒有完全成熟的理論和系統

的分析。本論文對紹興方言連續變調的錯綜複雜進行了形式化分

析，認爲，紹興方言連續變調是通過聲調特徵的擴展與脫離來實現

的，這一過程不涉及調域特徵（register features）。論文根據韻律結

構，全面地分析了紹興方言雙音節連續變調形式，認爲紹興方言是

右突顯語言，並且其重音音步就是連續變調域。論文提出了一個有

等級的制約條件序列，這個制約條件序列準確地抓住了連續變調中

聲調的行爲表現，透徹地解釋了所有紹興方言雙音節連續變調的規

則。 
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