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Preface

Thisbook provides an introduction to Standard Chinese phonetics and phonol-
ogy, designed for English-speaking students and readers with no prior knowl-
edge of linguistics. The intended readers include students learning Chinese as
a foreign language, undergraduate and beginning graduate students majoring
in Chinese language and/or Chinese linguistics, Chinese language teachers,
and anyone who is interested in learning more about the sounds of Standard
Chinese. As a textbook, it can be used for an introductory course in Chinese
phonetics and phonology, for the phonetics and phonology parts of a Chinese
linguistics or Chinese grammar course, for Chinese language teacher training
courses/workshops, or as a supplementary text for a Chinese language course.
The book can also serve for independent study or as a reference book for any-
one who wants to improve their Standard Chinese pronunciation or to obtain
general knowledge of Chinese phonetics and phonology.

After the introductory chapter which provides background information
regarding the Chinese language, its linguistic characteristics, its writing system,
and phonetics and phonology, the book covers: (i) the phonetics of consonants,
vowels, and tone (how they are produced) in chapters 2—4; (ii) syllable structure
(how sequences of sounds are organized) in chapter 5; (iii) the phonological
system (how and why a sound changes its pronunciation in what context) in
chapters 7-9; (iv) the interaction of tone with stress and intonation in chapter
10; (v) loanword adaptation (how English sounds are adapted into Chinese
sounds) in chapter 11; (vi) dialectal variation in Standard Chinese in chapter
12; and (vii) a comparison between the pinyin romanization spelling system
and phonetic transcription in chapter 6.

The appendices provide information about the symbols used for phonetic
transcription, a set of tables listing all possible Chinese syllables with pinyin
spelling and corresponding phonetic transcription, and Internet resources.
There are also over fifty graded exercises, suggestions for further reading, and
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Preface

a glossary of technical terms. The terms are in small capitals in the text when
they first appear and also when they reappear in a different chapter or in
appropriate contexts as a reminder. The Sounds of Chinese CD included with
this book demonstrates the sounds and examples in the text and some exercises.
In the book, a headphone icon is placed before the sets of examples that can be
found on the CD.

I have tried to cover both the phonetic and phonological aspects evenly
with sufficient details since the practical purpose of improving pronunciation
involves learning both how an individual sound is produced (the phonetic
aspect) and how and why a sound must or may be pronounced differently in a
particular context (the phonological aspect). Needless to say, the comprehen-
sive coverage also makes this volume useful as a textbook and a reference book
for Chinese phonetics and phonology. Many phenomena discussed in the book
have multiple analyses in the literature. My choice for a particular analysis over
others is partly determined by the ease of presenting the idea to readers with
no prior linguistics background and partly influenced by personal preference
based on my own research. For those who want to know different views from
what is presented or to go beyond the basics, I have included suggestions for
further reading.

Although it took a little longer than I expected to complete this book, I
have thoroughly enjoyed working on the project. I want to thank Helen Bar-
ton of Cambridge University Press, who suggested the idea for this book to
me and provided helpful suggestions on the draft chapters, an anonymous
reader, my production editor Liz Davey of Cambridge University Press, and
my copy-editor, Adrian Stenton. I acknowledge the permission to reprint the
International Phonetic Alphabet granted by the International Phonetic Associ-
ation (http://www.arts.gla.ac.uk/IPA/ipa.html), and a Research Enhancement
Grant for Visiting Professor granted by City University of Hong Kong from
May 6 to June 5 in 2005. I am grateful to Eric Zee and Wai-Sum Lee for their
answers to several specific questions I had about Chinese phonetics. Thanks
also go to Joseph Jue Wang and Hsiao-ping Wang for recording the sounds and
examples for The Sounds of Chinese CD.

Yen-Hwei Lin



1 Introduction

Chinese is the native language of the Han people, who form the largest ethnic
group in China with over 90 percent of the total population. The Chinese
language consists of seven mutually unintelligible dialect families, each of which
contains many dialects and the largest of which is the Mandarin dialect family.
In the broad sense, the word Chinese refers to all varieties of the language
spoken by the Han people. In the narrow sense, Chinese or Mandarin is also
used to mean Standard Chinese or Standard Mandarin, the official language
of mainland China and Taiwan. Since there are major differences in the sound
systems among the major dialect groups (cf. §12.1), this book will mainly focus
on the sounds of Standard Chinese.

This introductory chapter has three goals. First, it provides basic background
about the Chinese language in general and Standard Chinese in particular
(§§1.1-1.4). Second, it presents a brief introduction to phonetics and phonol-
ogy to set the foundation for the discussion of the subsequent chapters (§1.5).
Third, it gives an overview of the topics and organization of the book.

1.1 The Chinese language family

The Chinese language family is genetically classified as a major branch of
the Sino-Tibetan language family. The different varieties of Chinese can be
grouped into seven dialect families, each of which consists of many dialects.
The Mandarin dialects (or the northern dialects), spoken by more than 70 per-
cent of Chinese speakers in the northern and southwest regions of China, can
be further divided into four subfamilies: northern, northwestern, southwest-
ern, and Lower Yangzi. The Beijing (or Peking) dialect, which forms the basis
of Standard Chinese, is the best-known Mandarin dialect. The Wu dialects are
spoken by more than 8 percent of Chinese speakers in the coastal area around
Shanghai and Zhejiang Province. In Guangdong and Guangxi Provinces and
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in Hong Kong, the Yue dialects are spoken by 5 percent of Chinese speakers.
Cantonese is a Yue dialect spoken in and around the city of Guangzhou (or
Canton) and Hong Kong, as well as many traditional overseas Chinese com-
munities. The speakers of each of the remaining four dialect families constitute
less than 5 percent of the Chinese-speaking population. The Min dialects, con-
sisting of northern Min and southern Min subfamilies, are spoken in Fujian
Province, Taiwan, and some coastal areas of southern China. The Min dialect
spoken in Taiwan, which is a variety of southern Min, is often called Taiwanese.
The Hakka dialects are found near the borders of Guangdong, Fujian, and
Jiangxi Provinces and widely scattered in other parts of China from Sichuan
Province to Taiwan. Finally, the Xiang dialects are spoken in Hunan Province
and the Gan dialects in Jiangxi Province.!

The different varieties of Chinese are traditionally referred to as regional
dialects (fangydn ‘regional speech’) although the different dialect families and
even some dialects within the same family are mutually unintelligible and could
be considered different languages. For example, we can think of Mandarin and
Cantonese as two different languages of the Chinese language family, just as
Portuguese and Italian are two different languages of the Romance language
family. In fact, some linguistics scholars prefer the term Chinese languages for
those mutually unintelligible varieties. However, the tradition persists partly
because all these varieties of Chinese share the same written language and a
long tradition of political, economic, and cultural unity. For the moment, let
us follow the tradition and refer to different varieties of Chinese as dialects and
this issue will be discussed again in §12.1.

1.2 Standard Chinese

Standard Chinese (henceforth SC) is called Piitonghua ‘common speech’ in
China, Gudyii ‘national language’ in Taiwan, and Hudyi ‘Chinese language’ in
Singapore. Other English terms for SC include Standard Mandarin, Mandarin
Chinese, or Mandarin. As the official language of China and Taiwan, SC is used
in school and universities and serves all official functions. On national radio
and television broadcasts, SC is the language used, but on regional stations,
local dialects may be used in addition to SC.

In the early twentieth century, the standard pronunciation of SC was estab-
lished and promoted by the Republic of China as Gudyii ‘national language.’
After 1949, when the People’s Republic of China was founded, SC was renamed
as Piitonghua ‘common speech’ and defined as ‘the common language of China,

! This classification of Chinese dialects is based on Li and Thompson (1981:3) and Ramsey (1989:87).
For a map of Chinese dialects, see Li and Thompson (1981:4), Ramsey (1989: Figure 6), Lyovin
(1997: Map VIII), and the websites in Appendix C.
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based on the northern dialects, with the Peking phonological system as its norm
of pronunciation’ (Norman 1988: 135).> The lexical and grammatical expres-
sions of SC are based more broadly on the northern Mandarin dialects but
exclude specific local expressions including those used in the Beijing dialect.
Although the pronunciation of SC is based on the phonology of the Beijing
dialect, this does not mean the two have identical phonological and phonetic
systems. For example, REHOTACIZED vowels (§8.2 and §3.4.5) are much more
common in the Beijing dialect than in SC.

Although SC is taught in school and used in broadcasts, in reality the pro-
nunciation of SC speakers is by no means uniform. What is considered to be
the standard accent of SC tolerates a range of slightly different pronunciations.
This phenomenon is common for any so-called standard language; for exam-
ple, what is considered to be standard English in North America also covers a
range of slightly different accents. In addition, there are different norms of SC
in China, Taiwan, and Singapore, just as there are different norms of standard
English in different English-speaking countries or regions. For example, in
Taiwan and Singapore, the use of NEUTRAL TONE and rhotacized vowels is
much less common than that in mainland China (see §12.2). The development
of different norms of SC is mainly due to socio-political separation and the
influence of the local dialects.

SC is generally associated with good education, authority, and formality, but
educated people and government officials do not necessarily have the prescribed
pronunciation of SC. Most Chinese learn to speak SC only after they have
acquired their regional dialects and may learn from schoolteachers who do
not have correct SC pronunciation themselves. In general, local dialects are
used with family members and sometimes in public places, whereas SC is
used more in schools and in workplaces (Chen 1999:54-5). In addition, many
Chinese speakers regard SC simply as a practical tool of communication and
often retain their local accents when speaking SC, especially within their local
communities. Since there are so many different regional dialects, there are as
many dialect-accented SCs or local SCs. More discussion of different varieties
of SC will be given in §§12.2-12.3.

1.3 Tone, syllable, morpheme, and word

Chinese is a TONE language, a language in which changes in the p1TcH of
the voice can be used to denote differences in word meaning. We can think of
tone as a third type of speech element in addition to consonants and vowels.

2 For more details on the history of the establishment and promotion of standard spoken and written
Chinese, see Chen (1999).
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English makes use of consonants and vowels to form different words: bad and
pad differ in one consonant and have different meanings; bed and bad have
different vowels and also have different meanings. In addition to consonants
and vowels, Chinese also uses tone to differentiate word meaning.

The examplesin (1) from SCillustrate that in words with identical consonant
and vowel combination, differences in tone are used to signal differences in
meaning. The pitch value in the third column is based on a scale of 1 to 5, with
5 indicating the highest pitch and 1 the lowest (Chao 1930, 1968:26). In SC, the
five levels of pitch distinguish four tones. For example, for the word ‘hemp, the
pitch starts in the middle of the pitch range (pitch level 3) and moves higher
to pitch level 5. Traditionally, for ease of reference, the four tones are labeled
as tone 1 to tone 4, as shown in the ‘tone number’ column (see also §4.2.1,
example (7)). In the pinyin romanization system of SC (see §1.4 below), the
tonal mark is placed on the vowel. It is important to note that, as a third type
of speech element, tone is not an inherent feature of a vowel but can be viewed
as a property of the whole syLLABLE (see §4.1.3).

¢ (1) Four tonesin SC

TONE/PITCH PITCH TONE

C+V  PATTERN VALUE NUMBER PINYIN MEANING
ma  high level 55 tone 1 ma ‘mother’
ma  high rising 35 tone 2 ma ‘hemp’

ma  low falling-rising 214 tone 3 md ‘horse’

ma  high falling 51 tone 4 ma ‘to scold’

C = consonant V = vowel

In general, each Chinese syllable bears a tone. A syllableisaprosopIC UNIT
for carrying tone and sTrESss. For example, in English, the word system has
two syllables, sysand tem, with the first syllable asthe STRESSED SYLLABLE.
A Chinese word like xuéxiao ‘school’” has two syllables and two tones, a high
rising tone (tone 2) on the first syllable xué and a high falling tone (tone 4)
on the second syllable xido. Chapters 4 and 9 will have further discussion of
SC tone.

Chinese is typically classified as an analytic or isolating language in which
each MORPHEME is usually a word. A morpheme is the smallest meaningful
unit in a language. For example, in English, the word uncontrollable is formed
by three morphemes: the word control is followed by the surrix able and
preceded by the PREFIX un. A free morpheme like control can stand alone
as an independent word. On the other hand, an AFr1x (a prefix or a suffix)
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is a bound morpheme that must be attached to a sTeMm (i.e. a morpheme to
which an affixis added). AFFIxAT10ON is the general process of adding an affix
to a stem. Specifically, SUFFIXATION is the process of adding a suffix after a
stemand PREFIXATION is the process of adding a prefix before a stem. Unlike
English and many other languages, Chinese has very few prefixes and suffixes to
form a complex word. On the other hand, modern Chinese has a great number
of compound words similar to such compounds as street light and wool sweater
in English. For example, jiedéng ‘street light’ consists of two morphemes: jie
‘street’ and déng ‘light’, and mdoyi ‘wool sweater’ can be decomposed to mdo
‘hair, wool” and y7 ‘clothing’’?

Chinese is also often referred to as a MoNosyLLABIC language, which
means that almost all words contain only one syllable. In English there are a
great number of PoLYsYLLABIC words. Whether or not Chinese words are
monosyllabic depends on how a word is defined in Chinese, but to reach a con-
sensus on such a definition has proved to be unexpectedly difficult in Chinese,
partly because of the general lack of AFFixAT10N in Chinese word forma-
tion.* The term zi ‘character’ refers to a graph in the Chinese writing system (see
§1.4 below) that corresponds to a morpheme and is one syllable in length. If
each Chinese character is equivalent to a word, then Chinese words are indeed
monosyllabic. However, if a word is defined as an independent basic unit for
forming sentences, polysyllabic forms such as xuéxido ‘school’ and riguo ‘if’
should be considered single words although they consist of two syllables and
they are written with two characters. The characterization of Chinese as being
monosyllabic fits much better with classical Chinese where over 90 percent
of words are monosyllabic. In modern Chinese, however, 95 percent of mor-
phemes are monosyllabic,” but about half or more than half of the words are
polysyllabic and consist of more than one morpheme (cf. Chen 1999:138-9).

To summarize, in modern Chinese, each syllable generally bears a tone,
most morphemes are monosyllabic, and words may consist of one or more
morphemes and hence may be monosyllabic or polysyllabic.

1.4 Chinese characters, romanization, and pronunciation

Chinese has a logographic writing system in which each character represents a
morpheme, whereas an alphabetic writing system as used in English employs

3 In fact, yiis not usually used as a single word; it is combined with fii ‘clothes’ to yield yifu ‘clothes’
Some non-affix morphemes in modern Chinese have to be combined with other morphemes to
form independent words. For more information about Chinese morphemes and words, see Li and
Thompson (1981: chapters 2 and 3) and Packard (2000).

* See Duanmu (2000: chapter 5) and Packard (2000) for more details.

> Polysyllabic morphemes include words such as hiidié ‘butterfly’ and most transliterated loanwords,
such as nitiyue ‘New York’
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a character (or letter) or combination of characters to represent the speech
sounds. As mentioned above, each Chinese character is one syllable in length
and the majority of Chinese morphemes are monosyllabic. Since a morpheme s
the smallest meaningful linguistic unit, each Chinese character expresses some
meaning. This does not mean there is no way to get a hint of pronunciation
from the characters. In fact, over 90 percent of Chinese characters consist of
one subcomponent denoting meaning and another denoting the pronunciation
(Chen 1999:141). In (2a—c), all three characters are pronounced with the same
consonant and vowel combination.

(2)

CHARACTER C+V TONE MEANING PINYIN

a. 1§ ma 214 ‘horse’ md
b. ma 55 ‘mother’ ma
c. i ma 214 ‘ant’ mad
d « ‘female’ nii
e. i ‘insect’ chéng

The character in (2a) is used in (2bc) to denote the pronunciation of the
consonant and the vowel but not the meaning. That is, all three characters
in (2a—c) share the same component =, and are pronounced with the same
consonant and vowel combination [ma], but the meaning of ‘horse’ for 1, has
nothing to do with ‘mother’ (2b) or ‘ant’ (2¢). The subcomponent at the left
side of (2b) means ‘female’ and that of (2¢) means ‘insect’, asillustrated in (2de).
The left-side subcomponents in (2bc) do not denote possible pronunciation
but do contribute to the meaning: ‘mother’ is female and ‘ant’ is a kind of insect.
Although most Chinese characters contain a subcomponent to signal possible
pronunciation, there is still a relatively high degree of arbitrariness between a
written character and its actual pronunciation.®

The Chinese writing system as a well-developed system was established
roughly in the fourteenth century BC and since then has undergone several
major stages of development. The total number of Chinese characters is now
around 56,000 but the number of most common characters are 2,500 and a col-
lege graduate is expected to recognize at least 3,500 characters (Chen 1999:136).
The high number and complexity of Chinese characters and the difficulty of

6 However, see DeFrancis (1984) for a different view and for more discussion of the nature of Chinese
characters. See also Chen (1999: chapter 8) for the basic features and history of the Chinese writing
system.
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learning them were often regarded as obstacles to achieving a high literacy rate
and modernization. Simplification of the writing system thus became an issue
during the first half of the twentieth century. In 1956 the People’s Republic
of China promulgated the Scheme of Simplified Chinese Characters and since
then this new set of simplified characters has been used in China. However,
the traditional characters are still used in Taiwan and many traditional over-
seas Chinese communities. Throughout this book, when Chinese characters
are provided in examples, the simplified characters are adopted.

The romanization systems designed to indicate the pronunciation of Chinese
characters were first developed by Western missionaries in China. The first
phonographic writing of Chinese promoted by the government was zhuyin
zimii ‘sound denoting letters’ or zhityin fithao ‘sound denoting symbols’ which
was used as a tool to teach and annotate the pronunciation of characters before
1958 in China and has been in continuous use in Taiwan. In this system, the
roman alphabet is not adopted and instead a set of simple characters is used; for
example,[Mrepresents the sound [m] and %7 the vowel sequence [ai]. In contrast,
hanyii pinyin ‘Chinese sound spelling’ or simply pinyin ‘sound spelling’, which
replaced zhiyin zimii after 1958 in the People’s Republic of China, adopts the
roman alphabet. The pinyin system, which has become the standard transcrip-
tion system of Chinese words, has been taught in school in China, is the most
popular romanization system taught in school outside China, and is used as the
input system in Chinese word processing on computers. Before pinyin became
commonly in use, the Wade-Giles romanization system, which was created by
Sir Thomas Wade and modified by Herbert A. Giles in his Chinese—English
dictionary, published in 1912, served as the standard transcription system in
scholarly works in English (Norman 1988:173). A less commonly used system
is the Yale system, which was developed from the Dictionary of Spoken Chinese
issued by the War Department in the United States in 1945 (Norman 1988:174—
5). In Taiwan there is an official romanization scheme for the transliteration of
Chinese proper names, which is similar but not identical to pinyin; however,
many people continue to use the Wade-Giles system or base the transliteration
on the pronunciation of the local dialects.” In this book, we use only the pinyin
system.

However, the pinyin system is not really a phonetic transcription system. In
fact, no romanization or alphabetic systems provide a perfect match between
an alphabetic letter and the actual pronunciation. For example, in English, the

7 For more details on the system of zhiiyin fithao and the official romanization system in Taiwan, see
Chen (1999:181 and 190). For a comparison of the Wade-Giles system, the Yale system, and pinyin,
see the Internet resources in Appendix C.
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letter i is pronounced differently in live and life, and in pinyin the letter 1 is
also pronounced differently in s7 ‘silk’ and jia ‘home’. To accurately transcribe
pronunciation, we have to use a phonetic transcription system such as the
INTERNATIONAL PHONETIC ALPHABET (1PA). The IPA is the standard
transcription system used by linguists to represent the sounds of all human
languages. Since in this system each attested human language sound is rep-
resented by a unique phonetic symbol, it becomes possible to transcribe and
describe phonetically different sounds that are not differentiated by orthogra-
phy or romanization systems. In chapter 6, we will see a systematic comparison
between pinyin and the IPA transcriptions of SC sounds.

1.5 Phonetics and phonology

Linguistics is the scientific study of human language that investigates: (i) what
the structure of language is and in what aspects languages are similar and dif-
ferent; (ii) how language is acquired and processed and how language works
in the human cognitive system (psycholinguistics); (iii) how the brain func-
tions in language production, perception, and processing (neurolingusitics);
(iv) how language is used in different societies and speech contexts (sociolin-
guistics); (v) how language changes over time (historical linguistics); and (vi)
how the knowledge derived from linguistic studies is applied to other areas
such as language teaching, speech disorders, and computer science (applied
linguistics). Different aspects of language structure are studied by different
subfields of linguistics. PHONETICS studies speech sounds: how they are
produced and classified, what their physical properties are, and how they are
perceived. PHONOLO G Y examines the sound system of language: how speech
sounds are organized to form a system for encoding linguistic information.
MORPHOLOGY is the study of word formation: how words are constructed
out of smaller meaningful units (i.e. morphemes); sYNTAX is the study of sen-
tence structure; semantics is the study of meaning; and pragmatics the study
of meaning in context, i.e. how the meaning and interpretation of a word or
sentence depends on the context in which it is used. The linguistic grammar,
then, is the combination of all these different aspects of language structure. It is
important to note that a linguistic grammar describes the language that speakers
actually use, and, unlike traditional grammar books, does not prescribe what
a correct grammar should be. To know more about what linguistics is, see the
suggested introductory linguistics textbooks given in Further Reading.

In this book we study the phonetics and phonology of SC. The following
subsections provide a brief introduction to phonetics and phonology to set the
stage for the discussion and more advanced topics in the remaining chapters.



1.5.1 Phonetics

1.5 Phonetics and phonology

Phonetics consists of three areas of inquiry. ARTICULATORY PHONET-
1cs describes how speech sounds are produced and how sounds are classified
according to their articulatory properties. ACOUSTIC PHONETICS €Xam-
ines the physical properties of speech sounds such as duration, frequency, and
intensity; PERCEPTUAL PHONETICS (or auditory phonetics) is the study
of the perception of speech sounds. In the discussion of SC phonetics, this
book focuses on articulatory phonetics with supplementary information from
acoustic and perceptual phonetics.

Speech sounds are produced by modifying the airstream. Most speech sounds
are made when the air from the lungs is pushed through the larynx and the
oral and nasal cavities. Sounds created in this way are said to use the pul-
monic egressive airstream mechanism.? Different speech sounds are produced
by modifying this airstream at different points along the pathway of the airflow
(see Figure 2.2 in §2.1.2).

The air coming from the lungs may be modified at the larynx (sometimes
called the voicebox), which is located at the top of the trachea (or windpipe)
and houses the vocal folds. The front of the larynx (Adam’s apple) protrudes
slightly at the front of the throat. This is the first point where the flow of the
airstream can be modified. The vocaL roLDs are folds of muscle that can
close together or move apart; the opening between the vocal folds is called the
GLOT T1s. When the vocal folds are held close together and made to vibrate by
the air pushed repeatedly through the vocal folds,a vo1cEp soundis produced;
on the other hand, when the vocal folds are open and the air flows through the
glottis freely,a vorceLEss sound is produced. For example, in English, [z] in
zip is a voiced sound and [s] in sip is a voiceless sound. To help detect if a sound
is voiced or voiceless, put your fingers lightly on your throat (close to where
the Adam’s apple is) and say [z] for a few seconds and [s] for a few seconds
and then say [zzzzsssszzzzssss]. You should be able to feel vibration inside the
larynx when you produce [z] but no such vibration when you say [s]. You can
use the same method to find out what other sounds in English are voiced and
voiceless. For example, [v] in vine, [m] in man, [1] in life, and all vowels are
voiced sounds; the first sounds in five, she, and thing are voiceless sounds.’

Another important component of human physiology for speech production
is the vocaL TrAcT above the larynx (supralaryngeal vocal tract), which

8 Other airstream mechanisms are possible for some less common sounds (Ladefoged 2001: chapter
6). SC and English, like most languages, use only the pulmonic airstream mechanism.

% Note that this voicing test does not work well for the voiced—voiceless pairs of sounds such as
[bl-[pl, [d]-[t], and [g]—[k]. See §2.1.1.
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includes the pharynx (the passage connecting the larynx and the oral cavity in
the mouth), the oral cavity in the mouth and the nasal cavity within the nose.
The flow of air can be modified at various locations in the vocal tract to produce
different sounds. For example, to produce a [b] sound as in bay, we obstruct the
airstream temporarily by closing the lips, and to produce a [d] sound in day, we
obstruct the airstream by placing the tongue tip or tongue blade (the frontmost
part of the tongue) at the back of the upper teeth or the ALVEOLAR RIDGE
(the protruding bony area behind the upper teeth). The different points at
which obstruction can be made are the PLACES OF ARTICULATION. The
flow of air can also be modified with different degrees of obstruction. The
different ways in which a sound is modified are the different MANNERS OF
ARTICULATION. Compared to consonants, vowels have relatively free flow
of air through the vocal tract. Among consonants, a sound like [d] makes a
complete obstruction of the airstream whereas a sound like [z], which has
the same place of articulation as [d], has a narrow opening between the raised
tongue and the alveolar ridge to let the air squeeze through the narrow channel.
A consonant like [d] is called a sTop because the airstream is completely
obstructed and a consonant like [z] is called a FRICATIVE because the air
pushed through the narrow channel produces friction noise. In chapters 3
and 4, we discuss how consonants and vowels are made and classified according
to the status of the vocal folds, the place of articulation, and the manner of
articulation.

When a sound is produced, the flow of air is converted to sound waves that
can be transmitted through the air for the listener to perceive. The vibration
rate of the vocal folds determines the FUNDAMENTAL FREQUENCY of a
sound wave. If the vocal folds complete each cycle of vibration 100 times in
a second, then the fundamental frequency is 100 Hz. A high tone has higher
pitch and higher frequency and a low tone has lower pitch and lower fre-
quency. A rising tone then has a pitch pattern of change from a lower pitch to
a higher pitch. The phonetic properties of different tones in SC is discussed in
chapter 4.

Each speech sound has its own set of acoustic properties so that the listener
can distinguish one sound from another. The various modifications of the
airstream in speech production create different patterns of sound waves. That is,
the source of a sound wave produced by the lungs and the vocal folds is modified
in different ways in the vocal tract to yield different acoustic characteristics
(different patterns of sound waves) for different sounds. The human speech
production system is similar to a musical instrument: a musical instrument
also has a source of sound (e.g. the air blown across a flute’s mouth hole) and
produces different musical notes by modifying the sound in different ways in
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the instrument’s resonant chamber (e.g. by closing and opening the different
holes on the body of the flute). The vocal tract acts like the resonant chamber
in a musical instrument to highlight different frequencies of the source sound
wave to produce different patterns of sound waves that are perceived as different
sounds. We can see the acoustic differences that characterize different sounds
on a spectrogram. Spectrograms are graphs that encode three aspects of the
acoustic properties of speech sounds: duration, frequency, and the amount of
acoustic energy (intensity and loudness). Since this introductory book focuses
on articulatory phonetics, suggested readings for phonetics in general and
acoustic phonetics in particular can be found in Further Reading.

To summarize, phonetics studies what the possible speech sounds are, how
these sounds are produced and perceived, and what their physical acoustic
properties are.

1.5.2 Phonology

Phonology investigates how speech sounds are organized in a particular
language and in what aspects the sounds systems of various languages are
similar and different. Even when the same sounds occur in two or more lan-
guages, each language may organize its sound inventory differently and these
same sounds may function and behave differently in each language’s sound
system.

The first task of a phonological study is to determine the sound inven-
tory of a language: which sounds can affect the meaning of words and which
sounds are predictable based on the contexts in which they occur. For exam-
ple, in English /b/ and /p/ are DISTINCTIVE (Or CONTRASTIVE) sounds
called PHONEMES that can differentiate word meaning: bet and pet differ in
only one sound, /b/ versus /p/, and have different meanings. Such pairs of
words that differ in only one sound and have different meanings are called
MINIMAL PAIRS, which are used to determine the distinctive sounds in a
language. Phonemes are abstract phonological units, which are represented
with slashes, e.g. /b/ and /p/, whereas phonetic sounds are transcribed using
square brackets, e.g. [b] and [p]. The phonetic sound (i.e. what is actually
pronounced) associated with a phoneme is the PHONETIC REALIZATION
of the phoneme, e.g. the [b] sound is the phonetic realization of the phoneme
/b/ in English. You can think of a phoneme as an abstract representation stored
in our mental grammar and its phonetic realization as the actual sound we
produce.

However, a phoneme often has more than one possible phonetic realization.
For example, in English there are two types of /p/ sounds: a [p] sound after
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[s] as in spot and a [p"] sound at syllable initial position as in pot. If you put
your palm in front of your mouth when producing the syllable initial (p"]
sound in pot, you can feel a puff of air on your palm; on the other hand, no or
little puff of air is produced when the [p] in spot is made. The kind of sound
with a puff of air is called an AsPIRATED sound and is represented in IPA
with a superscript [h] as in [p"]. In English, then, the two sounds [p"] and
[p] have different distributions (different contexts in which they occur): [p"]
occurs in syllable initial position'® and [p] occurs after [s]. If you pronounce
[p"] instead of [p] in the word spot, the meaning of the word does not change,
although the pronunciation would be considered non-standard or showing a
foreign accent. Non-distinctive sounds such as [p"]and [p]areALLOPHONES
of the same phoneme /p/: they are iIn COMPLEMENTARY DISTRIBUTION
(i.e. occur in mutually exclusive contexts) and they do not serve to distinguish
word meaning. Therefore, in English, /b/ and /p/ are separate phonemes or
phonologically distinctive sounds, but [p"] and [p] are not. The phonetic
realization of the phoneme /b/ is [b] but there are two phonetic realizations of
the phoneme /p/ and each of the two sounds occurs in specific contexts that do
not overlap. In contrast, /p"/ and /p/ in SC function as two separate phonemes:
the minimal pair [pan] ban 4 ‘to do’ and [pPan] pan #| ‘to sentence’ differ
only in one sound, [p"] versus [p], and have different meanings. (The letter
b in pinyin is actually a [p] sound and SC does not have a /b/ phoneme.) As
the diagram in (3) illustrates, English has two phonemes /b/ and /p/ and /p/
has two phonetic realizations [p] and [ph], whereas in SC /p/ and /ph/ are two
separate phonemes. We have seen that the same pair of sounds can be distinctive
in one language but non-distinctive in another. The sound inventory of a
language, then, includes a set of distinctive sounds that constitute the phoneme
inventory and a set of non-distinctive sounds (allophones) whose distribution
is systematic and predictable. The sound inventory of SC will be discussed in
chapters 2 and 3.

(3) English SC
Phoneme b/ Ip/ /p/ /p'
| /\ | |
Phonetic realization/ (b] (p] [p'] [p] [p"]
allophone

10 Aspirated consonants in American English do not always occur in an UNSTRESSED
SYLLABLE, SO a more accurate description should be that an aspirated consonant occurs
either in initial positionina STRESSED SYLLABLE or in a word-initial unstressed
syllable.
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The second task of a phonological study is to determine how sounds are
sequenced and organized in a language. Just as there are rules on how words
are put together to form sentences, there are rules on how sounds are put in
sequence to form morphemes and words in a language. For example, in English
the consonant cluster [pl] can be used at the beginning of a word or syllable
but no words or syllables can begin with [lp]; in SC, neither consonant cluster
is permissible. In English, it is possible to have at most three consonants in
word or syllable initial position; however, in such a consonant cluster, the first
consonant must be the sound /s/ and the second consonant must be a /t/, /p/,
or /k/, e.g. stride, sprite, and squeeze. In comparison, SC does not allow such
consonant clusters in word or syllable initial position. Sequences of sounds
are also organized into syllables and a sequence of sounds may belong to the
same syllable or two different syllables. For example, as shown in (4a), in
the p1syLLABIC word standard, the [n] of the [nd] cluster is part of the first
syllable but [d] is part of the second syllable; on the other hand, in the disyllabic
word employ, the [m] of the [mpl] cluster belongs to the first syllable but both
[p] and [1] belong to the second syllable. A syllable has its internal structure,
as illustrated in (4b). Within each syllable, the consonants before the vowel
are in ONSET, the consonants after the vowel are in copa, the vowel is the
NUCLEUS, and the RIME consists of the nucleus and the coda. What sounds
can be put together and in what order in a word and how sounds are organized
into syllables are governed by a set of linguistic principles, and phonology
analyzes the organization of sound sequences to discover these principles. How
sounds are organized in SC will be discussed in chapter 5.

(4) Syllable structure

a. syllable syllable syllable syllable
A, TR [,
stan dard em ploy
b. syllable structure: o (= syllable)
onset rime

2

nucleus coda

st a 7

The third task of a phonological study is to examine how a sound changes
its phonetic properties depending on context, and to discover the rules and
principles that govern such changes. As discussed above, some phonemes may
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have more than one phonetic realization. For the example of English /p/, we
can say that English has a rule: /p/ is realized as [p"] syllable initially. This
same rule applies also to the /t/ and /k/ phonemes: /t/ is realized as [th] and
/k/ as [k"] in the same context, e.g. top and cop, but they remain unaspirated
[t] and [Kk] respectively after [s], e.g. stop and scold. We can then have one
unified rule: voiceless stops become aspirated in syllable initial position. In
the phonological analysis of a language, we seek to present a system of rules
and principles that can explain how and why these context-sensitive phonetic
changes and variations occur. In chapters 7-9, we examine the phonological
rule system of SC.

To summarize, phonology studies: (i) which sounds are phonemes and which
are allophones in a language’s sound inventory; (ii) how sounds are put in a
sequence to form a word and how they are organized into syllables; and (iii)
how sounds vary in their phonetic properties depending on different linguistic
contexts. On a broader scale, phonology is also concerned with the univer-
sal phonological properties and principles shared by all languages and how
languages may differ in their phonological systems.

1.5.3 Phonetics versus phonology

As we have seen in the discussion above, the two areas of inquiry, phonetics and
phonology, are distinct but intricately intertwined. Phonetics is concerned with
the concrete physical aspects of speech sounds, i.e. their production, perception,
and acoustic properties. On the other hand, phonology, which is usually defined
as the study of sound systems, is not a study of speech sounds per se; rather, it
is concerned with the representation and organization of sounds and sound-
related processes in our cognitive system, and hence can be viewed as some
sort of abstract mental grammar. However, the boundary between the two
areas is not entirely clear-cut. To better understand many phonological patterns
and issues requires taking phonetics into consideration, and to conduct any
phonetic study of language also requires phonological knowledge.

1.6 The organization of this book

As an introduction to SC phonetics and phonology, this book covers the pho-
netics of consonants, vowels, and tone (chapters 2—4) and the phonological
system (chapters 5, 7-9). In addition, we discuss the interaction of tone, stress,
and intonation (chapter 10), the adaptation of English sounds in SC loan-
words (chapter 11), different varieties of SC (chapter 12), and the comparison
between pinyin and phonetic transcription (chapter 6).



1.6 The organization of this book

Chapters 2 and 3 are concerned with the classification and phonetic char-
acteristics of SC consonants and vowels respectively. Each chapter introduces
articulatory phonetic properties first and moves to a detailed discussion of SC
sounds. Practical advice for pronunciation is provided for those sounds that
are absent in English. Similar content and organization are followed in chapter
4 on the classification and phonetic properties of SC tones.

Chapter 5 introduces the notion of syllable structure and examines how
SC sounds are organized into syllables and what combinations of sound
sequences and what syllable types are permissible. With the knowledge of sylla-
ble structure and the phonetic representation of sounds and tones, a systematic
comparison between pinyin and phonetic representations is then provided in
chapter 6.

Chapters 7 and 8 are concerned with segmental phonology, i.e. the phonol-
ogy of consonants and vowels. In chapter 7, after the introduction of the
basic notions of phonological analysis, we discuss the phonological status of
SC sounds (phonemes versus allophones) and the PHONOLOGICAL PRO-
CcEsSES that affect the actual pronunciation of a sound in different linguistic
contexts. Chapter 8 discusses processes motivated by syllable structure and how
the sounds in a word change when the suffix r is added. Since r-suffixation is
much more prevalent in the Beijing dialect than in SC, the data will be based
on the Beijing dialect.

Chapters 9 and 10 deal with SUPRASEGMENTAL PROPERTIES thatspan
more than one sound. In chapter 9, we study how and when a tone is changed to
a different tone in a tonal sequence, and the phonetic realization of the neutral
tone in different tonal contexts. Chapter 10 provides an overview of stress and
intonation and their interaction with tone in SC.

The knowledge of the phonetics and phonology of SC helps us understand
why the sounds of foreign words are adapted in certain ways. A loanword
has to conform to the phonetic and phonological systems of the borrow-
ing language in order to be a regular part of the vocabulary, and chapter 11
showcases the application of the phonetics and phonology of SC in loanword
adaptation.

The final chapter classifies different varieties of SC and compares Taiwan SC
and Taiwanese-accented SC with SC to demonstrate how a different norm of SC
and a locally accented SC can deviate from the prescribed SC (or textbook SC).

The appendices provide supplementary resources such as information about
the IPA, the complete list of SC syllables in pinyin and corresponding phonetic
transcriptions, and Internet resources. Suggestions for further reading are pro-
vided for readers who would like to go beyond this introductory book and
study more on Chinese phonetics and phonology in particular and linguistics,
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phonetics, and phonology in general. A glossary is also provided for quick ref-
erence on technical terms, and the CD included with the book demonstrates

the SC sounds and examples.
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- Consonants

In this chapter, we study the phonetic properties of SC consonants and how
they are classified. We start with how consonants are produced and what artic-
ulatory properties are associated with each type of consonant (§2.1). Whenever
appropriate, American English consonants are used for reference and compar-
ison. In §2.2, the consonants of SC are discussed in detail and practical advice
on pronunciation is provided. The final section (§2.3) summarizes the main
points of the chapter.

2.1 The production and classification of consonants

Consonants and vowels constitute the first major division of speech sounds.
When we produce a vowel, the air flows through the vocal tract with ease; in
contrast, when we produce a consonant, the airflow is obstructed to various
degrees depending on the types of consonants.

The major differences among consonants involve: (i) whether or not a con-
sonantis VOICED Or VOICELESS; (ii) where within the vocal tract the con -
STRICTION to impede the airflow is made (PLACE OF ARTICULATION );
and (iii) how and to what degree the airflow is obstructed (MANNER OF
ARTICULATION ). Some consonants are also differentiated by being Asp1-
RATED or unaspirated. In what follows, we discuss those phonetic properties
relevant to SC and English consonants.

2.1.1 The state of the glottis: voiced and voiceless sounds

19

Vowels are voiced sounds, but consonants can be either VOICED or VOICE-
LESS. Recall from §1.5.1 that the vocAL rFoLDs are folds of muscle located
inside the larynx that can come closer together or move apart. A voiced sound
is produced when the vocal folds are held close together and the air from the



Figure 2.1,

~_ Consonants

VOICELESS VOICED
front of body

?

¥ v
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A schema of the states of the glottis.

lungs is pushed through the cLoTT1s (the opening between the vocal folds),
making the vocal folds vibrate. When the vocal folds are held apart, the air from
the lungs can go through the glottis with relative ease and a voiceless sound is
produced. The glottis therefore takes on different shapes or different states in
voiced and voiceless sounds. Figure 2.1 schematizes the different positions of
the vocal folds and the resulting different states of the glottis for voiced and
voiceless sounds.! We can see that the vocal folds are pulled apart in voiceless
sounds, whereas in voiced sounds, the vocal folds are pulled close together.

The front of the larynx that houses the vocal folds protrudes slightly at the
front of the throat (Adam’s apple). To find out if a sound is voiced or voiceless,
you can put your fingers lightly on your throat close to where the Adam’s apple
is. You should be able to feel vibration inside the larynx when you produce
a voiced sound and you should not feel any vibration when you produce a
voiceless sound. For example, for a word like zoo, you should feel the vibration
for the whole word because the consonant [z] and the vowel are both voiced.
Say [z] and prolong it for a few seconds; you should feel the vibration by your
fingers on the throat. Then say [s], the consonant in see, and prolong it for
a few seconds; no vibrations should be detected. Alternate a prolonged [z]
with a prolonged [s] to produce [zzzzzzsssssszzzzzzssssss|; you should feel that
vibration occurs during the production of [z] but not during the production
of [s]. Note that this voicing test does not work as well for voiced sTops such
as [b], [d], and [g] because you can easily feel the vibration only when the air
is moving outward as in this case for [z] and vowels. When a stop is made, the
airflow is completely blocked (§1.5.1, §2.1.4.1), making it impossible to feel
the vibration of the vocal folds. However, at the point when a stop is opened up
to let the air out, there is a very short period of time that some weak vibration
might be detected by this voicing test (§2.1.4.1).

I Some languages also make use of other glottal states, such as murmur and creaky voice. For a brief
introduction to other states of the glottis, see Ladefoged (2001:122-5).
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The English examples in (1) show pairs of sounds like [z] and [s] that are
different only by being voiced versus voiceless. That is, each pair has exactly
the same place and manner of articulation but differ only in voicing. In (2), we
see other voiced consonants in English that do not have voiceless counterparts.
Note that in English the voiced consonants in word initial position, as in bee,
deed, geese, are often only partially voiced or even DEVOICED (i.e. changing
from voiced to voiceless). In contrast, in French and Spanish, the voiced [b],
(d], [g] sounds in word initial position are fully voiced.

(1) Voiced and voiceless consonant pairs in English

VOICELESS VoiceD
IPA EXAMPLE IPA ExAMPLE

[s] see [z] zoo

[f] fee [v] wvine
(0] think [0] that
[[] she (3] azure
[t[] church [d3] judge
[p] spot [b] about
[t] stop [d] reduce
(k] sky [g] ago

(2) English voiced consonants with no voiceless counterparts

[m] me [n] mnoon [n] sing
(1]  Lve [1]  road
[j yes (w] way

In comparison, SC does not have contrasting pairs of voiced and voiceless
consonants like those in (1). SC has the voiced consonants in (3) (examples
shown in pinyin). The voiced sounds [w], [j], and [y] are often considered to
be vowels rather than consonants in SC. These sounds are GLIDES (SEMI-
vowELs) that have vowel-like articulation but function like consonants.
The differences between true consonants, glides, and vowels will be discussed
n §3.2.

(3) SC voiced consonants

IPA EXAMPLE IPA EXAMPLE
[m] mdi ‘to buy [w] wan ‘evening, late’
[n] ndn ‘difficult’ [j] you ‘tohave’

[n] bang ‘to help’ [

(1] lai  ‘to come’ [

yl yué ‘moon, month’
1 rou ‘meat’
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SC consonants other than those in (3) are all voiceless. The sounds rep-
resented by the letters b, d, g in pinyin are in fact voiceless [p], [t], [k]. The
sounds represented by the letters p, ¢, k in pinyin are also voiceless, but they are
ASPIRATED. If you put your palm in front of your mouth and say pan, tan,
and can, you should feel a puff of air coming out because the initial consonant
sounds in these English words are aspirated (§1.5.2). An aspirated sound is
transcribed with a superscript (h], e.g. [p"], [th], [kP]. SC voiceless consonants
are either aspirated or unaspirated. We will discuss aspirated and unaspirated
consonants later in §2.1.5.

2.1.2 The vocal organs

When we produce speech sounds, we make use of organs in the vocAL
TRACT. As mentioned in §1.5.1, the vocal tract, located above the larynx,
covers the pharynx (the passage between the larynx and the oral cavity), the
oral cavity (or the oral tract), and the nasal cavity (or the nasal tract). The
parts of the vocal tract that are used in producing speech sounds are called
ARTICULATORS. Figure 2.2 shows the mid-sagittal section of the vocal tract
and the articulators.

Let us explore first the articulators on the upper surface of the oral tract.
The upper lip and the upper teeth need no explanation. Behind the upper
teeth, you can feel with your tip of the tongue a small protruded rugged bony
structure. This is the ALVEOLAR RIDGE. Now use your tongue tip to probe
the front part of the roof of the mouth, and you should also feel a smoother
bony structure. This is called the HARD PALATE. The back of the alveolar
ridge before the hard palate is called the PosT-ALVEOLAR region. To probe
further back beyond the hard palate, you can either curl the tongue up or use a
fingertip to reach the softer back part of the upper side of the mouth. This is the
VELUM, orthe sOFT PALATE. At the end of the velum is the uvula. The area
between the velum and the larynx is the pharynx. These passive articulators
on the upper surface of the vocal tract serve as the targets toward which other
articulators move during sound production.

The velum can be raised to press against the back wall of the pharynx to
prevent air from going through the nose. A sound made without any airflow
through the nose is called an or AL sound, and most sounds are oral sounds.
When the soft palate is lowered away from the back wall of the pharynx, as in
Figure 2.2, there is an air passage going into the nasal cavity. ANAsAL sound is
made with the lowered velum, allowing air to go through the nose. For example,
[m], [n], and [n] in (2) and (3) above are nasal sounds.
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nasal cavity

<) vocal folds

e glottis
UPPER ARTICULATORS LOWER ARTICULATORS
1 upper lip 9 Lower lip
2 upper teeth 10 Lower teeth
3 alveolar ridge 11 tip of the tongue
4 post-alveolar 12 blade of the tongue
5 hard palate 13 front of the tongue
6 velum (soft palate) 14 back of the tongue
7 uvula 15 root of the tongue
8 pharynx (pharyngeal cavity)

The vocal tract and the speech organs (articulators).

The articulators on the lower surface of the vocal tract include the lower
lip, the lower teeth, and different parts of the tongue. The frontmost parts of
the tongue are the tip and the blade, which are highly mobile in articulation.
The body of the tongue consists of the front and the back of the tongue. When
the tongue is at rest, the front of the tongue lies underneath the hard palate, the
back of the tongue is below the velum. The root of the tongue is opposite to
the back wall of the pharynx. The active articulators on the lower surface of the
vocal tract, especially the various parts of the tongue, move toward the passive
articulators on the upper surface during sound production.

Most consonants are made by moving an active articulator on the lower
surface of the vocal tract from its neutral resting position toward an articulatory
target on the upper or rear surface of the vocal tract. For example, to produce



24 Consonants

[z] and [s] in English, the tip or blade of the tongue is moved very close to the
alveolar ridge, leaving only a very narrow opening between the two articulators.
In what follows, we study how the articulators are used in producing different
consonants.

2.1.3 Place of articulation

Consonants are produced by obstructing the airstream through the vocal tract
in some way. The location at which articulators form a CONSTRICTION in
the vocal tract to obstruct the airstream is the PLACE OF ARTICULATION.
Most languages make use of three primary articulators for the production of
consonants: the lips, the tongue tip and blade, and the body of the tongue.
Speech sounds using the lips have L AB1A L articulation, those using the tip or
blade of the tongue have coroNAL articulation, and those using the body of
the tongue have porsaL articulation. There are more specific subcategories
within each of these three types of articulations (§$2.1.3.1-2.1.3.3) and some
sounds involve more than one of these articulations (§2.1.3.4).

2.1.3.1 Labial: bilabial and labiodental

In English and in SC, there are two types of labial sounds: B1LAB1AL and
LABIODENTAL. A bilabial sound is made with both lips. Say the words pay,
bay, and may, and note that both lips come together in the first sound of each of
these words. A labiodental sound is made with the lower lip raised to touch the
upper front teeth. The first consonants in fine and vine are labiodental sounds.
In (4) and (5) we see examples of bilabial and labiodental sounds in English
and SC. Figure 2.3 illustrates the difference between the two types of labial
sounds.

(4) Bilabials

IPA SC EXAMPLES ENGLISH EXAMPLES
[m] mi ‘rice’ me

[p] bdi ‘white’ spy

[p"] pi  ‘skin’ peak

[b] about

(5) Labiodental

IPA SC EXAMPLES ENGLISH EXAMPLES
[(f] fan ‘rice’ fine
[v] vine
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(a) bilabial (b) labiodental

The articulation of labials.

2.1.3.2 Coronal: dental, alveolar, and post-alveolar
Dental and alveolar

When a sound is made with a tongue tip or blade and the teeth, itisa DENTAL
sound. Say the words thinand thisand note how you produce the first consonant
for each of these two words. For many speakers of American English, the
tongue tip is slightly protruded between the upper and lower teeth. Such a
dental sound is called an INTERDENTAL. Many speakers of British English
place the tongue tip behind the upper front teeth for the dental consonants
(Ladefoged 2001:6). The IPA symbol for the voiceless interdental sound as in
thinis [0] and for the voiced interdental as in thisis [0]. SC does not have these
interdentals.

(6) English (inter)dental and alveolar consonants

VOICELESS VoOICED VOICED

IPA EXAMPLE IPA EXAMPLE IPA EXAMPLE
(0]  thin (0]  this

(t] stop [d]  adopt [n]  might

[t"]  top (1]  life

[s] sip [z]  zip [1] ripe

When a sound is made with a tongue tip or blade and the alveolar ridge, it
isan ALVEOLAR sound. Some English speakers use the tongue tip and some
others use the tongue blade. The first consonants in nip, tip, dip, sip, zip, lip,
and rip are alveolars.

Now compare the n sound in ten and tenth. For most speakers, the nasal [n]
in ten is made on the alveolar ridge and the one in tenth is made with the tongue
tip or blade touching the upper front teeth, which can be transcribed as [n]



s @

Consonants

with a D1Acr1TIC beneath the main symbol to indicate dental articulation.
A diacritic is a small mark that can be added to a symbol to show more pre-
cise information of the phonetic quality of the sound. For many SC speakers,
the #n sound in SC is more like a dental than an alveolar. In languages that
do not distinguish dental and alveolar sounds as separate PHONEMES (i.e.
DISTINCTIVE sounds that can differentiate word meaning in a language as
introduced in §1.5.2), the IPA symbols such as [t], [t"], [n], [s], and [l] are
used for both dental and alveolar sounds. The type of transcription that uses
a simple set of symbols without recording all of the phonetic details is called
ABROAD PHONETIC TRANSCRIPTION. In contrast,a NARROW PHO-
NETIC TRANSCRIPTION encodes more phonetic details by using special
symbols or diacritics. How broad or narrow a transcription is chosen depends
on the purpose of the transcription. For example, to compare detailed pho-
netic differences between different dialects or between the accents of different
speakers, a narrow transcription is often called for. This book uses both types
of transcriptions. Relatively broad transcriptions are used for those sounds that
exhibit much speaker variation or have highly consistent or detailed phonetic
information that I have decided not to encode for the sake of typographical
simplicity. For example, a dental sound in SC is broadly transcribed with-
out the diacritic indicating dental articulation. On the other hand, in order
to provide enough phonetic details for studying the phonetics and phonol-
ogy of SC, narrow transcriptions are used for most of the sounds that can be
derived by the RULE system in chapters 7-9 and for dialect/accent comparison
(chapter 12).

In SC, [t], [t"], [n], and [1] can be dentals made with the tongue tip/blade on
or close to the upper front teeth or they can be alveolars. The sounds for z, ¢, and
sin pinyin are mostly dentals with the tongue tip/blade on or close to the lower
front teeth or the upper front teeth. Some speakers may also make use of the
front part of the alveolar ridge (cf. Ladefoged and Maddieson 1996:151-2; Lee
and Zee 2003). Since these sounds do not have very exact constriction location,
they have been variably classified as dentals or alveolars or both. In general,
these SC sounds are made more forward than their English counterparts, so in
this book we follow Chao (1968) and Duanmu (2000:27) in calling all of these
SC sounds dentals, examples of which are given in (7).

¢ (7) SC dental sounds

VOICELESS VOICELESS VOICED

IPA EXAMPLE IPA EXAMPLE IPA ExaMPLE
[t] da ‘big’ [ts] zdo ‘early’ [n] mni f‘you
[t"] ta ‘he (ts"] cai ‘guess’ (1] lai ‘to come’

[s] san ‘three’
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Post-alveolar

When a sound is made with the tongue tip or blade and the back of the alveolar
ridge, it isa POST-ALVEOLAR sound. Post-alveolars made with the tongue
tipare APICAL post-alveolars and those made with the tongue bladeare L A m -
INAL post-alveolars or PALATO-ALVEOLARS.

Say the word sheand during the consonant production, your tongue blade is
raised behind the back of the alveolar ridge, i.e. the post-alveolar region between
the alveolar ridge and the hard palate. This consonant is called a laminal post-
alveolar or a palato-alveolar. When a palato-alveolar is produced, the tip of
the tongue may be down behind the lower front teeth or up near the alveolar
ridge. One way to better feel the place of articulation is to hold the consonant
position and take in a breath through the mouth. The incoming air cools the
articulators that form the constriction. Now say the consonant for sheand hold
the tongue position while breathing inward through the mouth. You should
feel the incoming cool air on the blade of the tongue and the back part of the
alveolar ridge. Now try the same with the consonant [s] for see and you can feel
that the incoming air cools the tongue tip or blade and the alveolar ridge. In
(8), we see examples of palato-alveolars from English. The first voiceless/voiced
pair differ from the second pair in terms of MANNER OF ARTICULATION,
to be discussed in §2.1.4.

(8) Palato-alveolars (laminal post-alveolars) in English

VOICELESS Voicep

IPA EXAMPLE IPA ExAMPLE
[f]  show (3] pleasure
[tf] chip [d3] jeep

Consider now apical post-alveolars. Say the words ride, road, and rain and
pay attention to the position of your tongue tip when you produce the first
consonant, transcribed as [1], in each of these words. Many speakers have an
alveolar sound but others have an apical post-alveolar made with the tongue
tip raised up to the post-alveolar region. Some English speakers also have an
apical post-alveolar sound for the r at the ends of words such as tire, air, and
hour. SC has four apical post-alveolar sounds as in (9).

¢ (9) Apical post-alveolar sounds in SC

Voiceless Voiced

IPA  Example IPA Example
[ts] zhé ‘this’

[ts"] ché ‘car’

[s] shé ‘snake’ (1] re ‘hot
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These sounds are traditionally referred to as RETROFLEX sounds, which is
one major characteristic of SC speakers from Beijing. A retroflex sound is made
by curling the tongue tip upward and backward and using the underside of the
tongue tip to make a constriction at the post-alveolar region. However, for
these Beijing speakers, it is the upper surface of the tongue tip rather than the
under surface of the tongue tip that forms the constriction at the post-alveolar
region (Lee and Zee 2003, Zee 2003a). That is, these SC ‘retroflex’ sounds are
not the typical types of retroflex sounds that make use of the underside of the
tongue tip as those in the Dravidian languages of southern India. In this book I
use apical post-alveolars for these SC sounds and we will have more discussion
on them in §2.2.4.

To pronounce the apical post-alveolar, move your tongue tip very close to
the post-alveolar region, and do not raise the front part of the tongue. To
feel the difference between the palato-alveolar [[] and the apical post-alveolar
[s], hold the consonant position in each case and inhale the air through the
mouth. For the palato-alveolar, you may feel that the cool air flows through the
tongue blade and even a portion of the front part of the tongue. For the apical
post-alveolar, the cool air is more limited to the tongue tip/blade region.

In the IPA system, the symbol [1] is used for a dental, alveolar or post-alveolar
ruoTIC sound (r-sound). Although the [1] sound in SC and that in English
are similar, there are a couple of differences. We have mentioned earlier that
English [1] can be alveolar or post-alveolar, but SC [1] is an apical post-alveolar.
The more obvious difference is that most English speakers pronounce [1] with
lip-rounding (Ladefoged 2001:55). Say read and lead and if you notice some lip
movement when pronouncing read but no such movement when pronouncing
lead, then you have lip-rounding for [1]. In SC, there is no lip-rounding for [1]
unless it is followed by a sound with lip-rounding, such as [w].

Summary

There are three types of coronals: dentals, alveolars, and post-alveolars. As
illustrated in Figure 2.4, a dental sound can be an interdental with the tongue
tip between the teeth or a plain dental with the tongue tip/blade right behind
the teeth. The post-alveolars can be further divided into apical post-alveolars
and laminal post-alveolars (palato-alveolars).

Figure 2.5 illustrates the alveolar [s] and the palato-alveolar [[] in English
and the apical post-alveolar [g] in SC. You can see that in [s] the tongue tip/blade
is close to the alveolar ridge while in [[] the tongue blade is mostly behind the
alveolar ridge. In [g] it is the tongue tip that is raised behind the alveolar ridge.
Note that the blade and front part of the tongue are raised in [[] but not in [g].
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@ﬁ

a) interdental [B] in English (b) dental [s] in SC

Figure 2.4. The articulation of dentals.
(a) alveolar [s (b) palato-alveolar [/ (c) apical post-alveolar|[s]
in Enghsh in English in SC
Figure 2.5. The articulation of alveolars and post-alveolars.

2.1.3.3 Dorsal: velar

When the articulation of a consonant involves the back of the tongue and the
velum, it is a velar sound. Say the words back, bag, and bang and pay attention
to the consonant at the end of each of these words. Your tongue tip/blade is
down and the back of the tongue is raised to touch the velum. Figure 2.6 shows
the tongue position of a velar consonant such as [k] or [g]. Examples of SC
and English velars are given in (10).

(10) Velars in SC and English

a. VOICELESS
IPA SC EXAMPLE ENGLISH EXAMPLE
(k] géi ‘to give’ sky
[kP] kan  ‘to look’ key
[x] hei ‘black’
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b. VoicED
IPA SC EXAMPLE ENGLISH EXAMPLE
[g] again

[n] ting ‘tolisten’  hang

The articulation of velar stops.

As we can see in (10), SC does not have the voiced [g] and English does not
have the voiceless velar sound [x], which corresponds to the letter h in pinyin.
The voiceless velar sound occurs in several languages, for example Bach [bax]
in German. In English, the [h] sound is nota velarbutacLoTTAL sound with
constriction at the glottis by bringing the vocal folds closer without causing
vibration (Carr 1999:9). Ladefoged (2001:56) suggested that [h] in English can
be considered a voiceless counterpart of the surrounding vowels.

2.1.3.4 Labiovelar and palatal

The [w] sound in English wide and SC wai ‘outside’ isa LABIOVELAR sound
because it brings the lips closer for lip-rounding and the back of the tongue also
approaches the velum. In other words, this sound has both labial and dorsal
articulations.

The [j] sound for the first consonants in English yes and SC yé ‘also’ is a
PALATAL sound made by raising the front part of the tongue toward the hard
palate with the tongue tip down behind the lower front teeth. Depending on
different analyses and theories, a palatal sound either has a dorsal articulation
or involves both coronal and dorsal articulations. For the purposes of this
introductory book, we assume that a palatal is classified as both a coronal and
dorsal (Keating 1988, 1991; cf. Clements and Hume 1995). In SC [qy], the first
sound spelled as yu in yué ‘moon, month’ is a [j]-like sound with lip-rounding
and it can be classified as a labial-palatal sound (see §3.2 for details).
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4

Figure 2.7. The articulation of alveolo-palatals: alveolo-palatal [¢] in SC.

SC has three additional palatal sounds, as the examples in (11) show, all of
which are voiceless. Figure 2.7 illustrates the alveolo-palatal [¢] in SC.

g (11) SC voiceless alveolo-palatals

IPA [te] 2] [¢]
ExAMPLE jido “tocall gqido ‘bridge’ xido ‘small’

More precisely, these are ALVEOLO-PALATALS that involve both the post-
alveolar and palatal regions and both the blade and front of the tongue. An
alveolo-palatal in SC combines a post-alveolar sound with the front of the
tongue raised closer toward the hard palate. In Figure 2.7, the blade and
the front of the tongue are both raised high. See §2.2.5 for more on SC
alveolo-palatals.

2.1.4 Manner of articulation

The articulators can form the coNsTR1CTION in the vocal tract in different
ways by varying the degree of obstruction of the airstream. How the articula-
tors form the constriction is the manner of articulation. The articulators may
completely block off the airstream temporarily, narrow the air passage consid-
erably to cause friction, or simply approach each other. All or some of these
manners of articulation can be applied to most places of articulation.

2.1.4.1 Stops: oral stops and nasal stops

If the articulators involved have complete closure so that the airstream cannot
escape through the mouth, then a sTop is articulated. There are two major
types of stops: oral stops and nasal stops.

An oral stop (or pLos1VE) is formed by the complete blockage of the
airstream both through the oral cavity and through the nasal cavity. In addition
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(a) bilabial oral stop [b] (b) bilabial nasal stop [m]

The articulation of oral and nasal stops.

to the closure in the oral cavity, the velum is raised to press against the back
wall of the pharynx so that the air passage to the nasal cavity is blocked off.
Since the air within the oral cavity has no outlet to vent, the air pressure will
build up. When the articulators move apart, the previously trapped air will be
released with a small burst or explosive sound.

Say the bilabial consonant of the word bay and hold the consonant position.
Note that the lips completely block the airstream from escaping from the oral
cavity. There is no way to vent the air through the nose either. Now move the
lips apart to release the air; there is usually a little burst at the release. Try the
same for the avleolar stop of day; you should note that the tongue tip or blade
touches the alveolar ridge and the air is confined behind the alveolar ridge.
When the tongue tip or blade is moved away from the alveolar ridge, the air
rushes out of the oral cavity with a burst of sound. In the case of the velar stop
as in guy, the articulatory closure is formed by the back of the tongue and the
velum (see Figure 2.6 in §2.1.3.3 for a velar stop).

A nasal stop is produced if the airstream is blocked in the oral cavity but the
velum is lowered down away from the back wall of the pharynx so that the air
can go through the nasal cavity. In Figure 2.8 we can see the diagrams for the
articulation of a bilabial oral stop [b] and a bilabial nasal stop [m] and note
the difference in the position of the velum.

We can see that for both [b] and [m], the lips are closed. However, for the
articulation of a bilabial oral stop [b], the velum is raised to block off the nasal
cavity, whereas there is an air passage leading to the nasal cavity for [m] because
the velum is lowered to move away from the back wall of the pharynx.

Now say the bilabial nasal stop [m] as in may by keeping the lips closed,
and you should be able to continue the sound as long as your breath allows.
This is because the airstream can go through the nasal cavity. Try the same for
the alveolar nasal stop [n] as in 70, and the velar nasal stop [p] as in the last



2.1 The production and classification of consonants

consonant of sing. In contrast, if the articulators are closed when producing
an oral stop [b], [d], or [g] there is no way to hear any sound. To make or
hear the sound, the articulators must come apart to let the air out. In (12) and
(13), we see the classification of oral and nasal stops and examples from SC
and English. Although both oral and nasal stops are classified as stops, the term
sTop usually refers to an oral stop and the term NASAL is used to refer to a
nasal stop. I follow this convention here. Stops can be voiced or voiceless but
nasals are typically voiced.

(12) Stops and nasals

Bilabial = Dental/Alveolar Velar

voiced b d g
voiceless p t k
Stop unaspirated
voiceless p" t* kb
aspirated
Nasal  voiced m n 1

(13) Stops and nasals in SC and English

IPA SC EXAMPLE ENGLISH EXAMPLE
[b] abound
[d] adult
[g] ago

[p] bei  ‘cup’ spent
[t] di ‘floor, earth’ still

[k] gdi  ‘tochange’ sky

[pP] pdn  “dish’ pan

("] tdn  ‘to talk’ tan

(k'] kai  ‘to open’ kite
[m] mdo ‘hair’ mouse
[n] mndi ‘milk night
(o] bing ‘ice’ being

2.1.4.2 Fricatives

Instead of having a complete closure, two articulators can be brought very close
together but do not completely block the airstream by leaving a very small
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narrow gap for the air to escape. Because the articulators are so close together,
turbulent airflow and friction is created when the air is pushed through the
narrow opening. Sounds using this mechanism of articulation are referred to
as FRICATIVES. Since the air can escape from the oral cavity, we can produce
a fricative continuously. For example, you can say [s] for as long as your breath
can hold and then you can also hear clearly the hissing friction.

Fricatives may be articulated at any place of articulation. For each place
of articulation, the articulators involved must come close enough to cause
friction when the air squeezes through the narrow channel. For example, to
articulate an apical post-alveolar fricative [s] in SC, the tip of the tongue comes
very close to the post-alveolar region without completely blocking the out-
going airstream (see Figure 2.5c in §2.1.3.2). In (14) and (15), we see the
places of articulation for the fricatives in English and SC and examples of
fricatives.

(14) English fricatives

labiodental  (inter)dental  alveolar palato-alveolar

voiceless f 0 s i
voiced v 0 z 3

IPA Example  IPA Example

[f]  fine [v] wvine

(0]  thought (0]  though
[s]  soon [z] zoom
[J] show (3]  pleasure

¢ (15) SC fricatives

apical
labiodental dental post-alveolar alveolo-palatal velar

voiceless f s S e X
IPA Example I[PA Example

[f] fei ‘to fly’ [s] suan ‘sour’

[s] shou ‘hand’ [g] i ‘west’

[x] hdo ‘good
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2.1.4.3 Affricates

An AFFRICATE is a sound that combines a stop and a fricative that have the
same place of articulation. Consider the first consonant of the word cheese,
which is a palato-alveolar affricate [t[]. It is like a stop because there is a
temporary complete closure, butitis also like a fricative because there is friction
when the air escapes. Compare this affricate with a stop like [t] as in team. You
should notice that for [t] there is no friction when the articulators are separated
to let the air out.

The articulation of a stop has a cLosURE phase and a RELEASE phase.
The closure phase is when the articulators have complete closure to block the
airstream, and the release phase starts when the closure is released by moving
the articulators apart so that the air can escape through the vocal tract. The
difference between a stop and an affricate is that the release phase of a stop isa
quick and open release with the articulators pulling quickly apart, whereas the
release phase of an affricate is a slow fricative release with the articulators slowly
moving first a little apart in a fricative-like position before they are completely
apart. That is why a stop does not have the friction we find in an affricate during
the release phase.

English has two affricates as shown in (16). In (17), we see three pairs of
voiceless affricates in SC. For example, an apical post-alveolar affricate is made
by forming a complete closure between the tongue tip and the post-alveolar
region and releasing into a post-alveolar fricative.

(16) Affricates in English

PHONETIC DESCRIPTION IPA EXAMPLE
Voiceless palato-alveolar affricate (tf] choose
Voiced palato-alveolar affricate (d3] juice

(17) Voiceless affricates in SC

dental  apical post-alveolar alveolo-palatal

unaspirated ts ts te

aspirated 15" ts" teh
¢ IPA Example IPA  Example

[ts] zai  ‘at’ [tsP]  cai ‘vegetable’

[ts] zhe  ‘this’ [ts"] ché  ‘car

(te] ji ‘chicken’ [teh] g1 ‘seven’
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2.1.4.4 Approximants

We have seen that the highest degree of constriction is complete closure and
that sounds made with this type of constriction are stops. The lesser extreme
of constriction is the close approximation of articulators to cause friction, and
sounds made with this type of constriction are fricatives. We have the least
degree of constriction when the articulators approach each other but do not
come close enough to cause friction. Sounds made with this type of constriction
are APPROXIMANTS. Examples of approximants in English and SC are given
in (18) and (19). Notice that there are two alveolar approximants [1] and [I] in
English, the difference of which is the topic of the next subsection.

(18) English approximants

PHONETIC DESCRIPTION IPA EXAMPLE
voiced labiovelar approximant (w]  wide
voiced alveolar approximant [1] life

voiced alveolar approximant [1]  ride

voiced palatal approximant j1  yard

(19) SC approximants

PHONETIC DESCRIPTION IPA ExXAMPLE

voiced labiovelar approximant (w]  wdn  ‘bowl’

voiced alveolar approximant (1]  lan ‘blue’

voiced post-alveolar approximant  [1]  rou ‘meat’

voiced palatal approximant [j1  ydng  ‘sheep’

voiced labial-palatal approximant  [y]  yue ‘moon, month’

2.1.4.5 The lateral [l]

The voiced alveolar approximant (1] is a LATERAL sound. A lateral is made
with complete closure along the center of the vocal tract but with incomplete
closure between one or both sides of the tongue and the upper surface of
the oral tract. To produce [l] as in lie, there is complete closure of the blade
of the tongue against the center of the alveolar ridge; however, the sides of
the tongue and the alveolar ridge have incomplete closure and no friction is
created. Say [1] and note that you can prolong the sound, so this is not a stop
despite the complete closure at the center of the alveolar ridge. The reason that
you can prolong the [1] sound is because the air can flow through between
the sides of the tongue and alveolar ridge. Say [l] again, and hold the tongue
position while you breathe inward. You should feel that the tongue feels cooler
on the side. Do the same for [1] and see if you can feel the difference in where
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the air flows. For laterals, the air flows past the sides of the tongue. In contrast,
if the air flows past the central line of the tongue as in [1], we havea CENTRAL
sound. Both SC and English, and many other languages, have only one lateral
sound, [1], and it can therefore be simply referred to as voiced alveolar lateral.
All other sounds in SC and English are central.

2.1.5 Voice onset time: aspirated and unaspirated consonants

Figure 2.9.

ASPIRATION is an [h]-like sound between the end of a voiceless stop, frica-
tive, or affricate and the start of vocal fold vibration in an adjacent voiced
sound, usually a vowel. The time between the moment the consonant closure
or constriction is released and the beginning of voicing of the adjacent voiced
sound is called the vOICE ONSET TIME, usually abbreviated as vor.

(a) voiceless unaspirated stop [p]: short VOT

P a

VOT for voiceless unaspirated and aspirated stops.

In the diagrams in Figure 2.9, the vertical lines indicate the start and end
of the production of the consonant and the vowel, and the straight horizontal
line indicates the lack of vibration of the vocal folds (i.e. voicelessness) and
the wavy part of the horizontal line indicates vibration of the vocal folds (i.e
voicing). As the diagram in Figure 2.9a illustrates, the end or release of a voiceless
unaspirated stop is shortly followed by vocal fold vibration of the following
vowel. A very short VOT is not perceived as having aspiration. In contrast,
in Figure 2.9b, when a voiceless aspirated stop ends or is released, there is an
obvious delay in time before the vowel and vocal folds vibration starts. A long
VOT like this is perceived as having aspiration.”

% For our purposes, this simple difference of long versus short VOT should suffice. Languages may
differ in how short and how long the VOT may be for their voiceless aspirated and unaspirated
consonants. For a voiceless aspirated consonant, the VOT value (the time length of the voicing
delay) may be around 60 ms (milliseconds). For a voiceless unaspirated consonant, the VOT value
can be around 20 ms. A voiced consonant has a negative VOT value because it starts voicing before
the release of the closure. For more details, see Ladefoged (2001:125-31).
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Recall from §1.5.2 that in English, voiceless aspirated stops occur only in
syllable initial position whereas voiceless unaspirated stops occur after [s], as
shown in (20). You can either put your palm or hang a thin facial tissue before
your mouth when pronouncing these words. Pay attention to how a puff of air is
felt in your palm or how the tissue is blown when aspirated stops are produced.

(20) English aspirated and unaspirated stops in different contexts

SYLLABLE INITIAL POSITION AFTER [s]

IPA ExAMPLE

[(p"]  pan
[t"]  tan
(kP can

IPA EXAMPLE
[p]  span

[t]  stand

[k]  scan

SC has six pairs of aspirated and unaspirated stops and affricates occurring in
the same contexts: all in syllable initial position. In (21) we see the classification

of these sounds and examples.

(21) SC unaspirated and aspirated stops and affricates

voiceless stop voiceless affricates
unaspirated  aspirated  unaspirated  aspirated
bilabial p p"
dental t th ts ts®
post-alveolar ts tsh
alveolo-palatal 7o teh
velar k k"
¢ IPA ExAMPLE [PA EXAMPLE
[p] bao  ‘tofold’ [p"] pdo  ‘torun’
[t] dan  ‘egg [t"]  tan  ‘charcoal
k] gan  ‘dry (k"] kao  ‘to depend’
[ts]  zdo ‘early’ [ts"]  cdo  ‘grass’
[ts]  zhdo ‘tofind’ [ts"]  chdo ‘noisy’
[

te] jido  ‘foot’

2.1.6 Summary and phonetic description

[teP]

qiao  ‘to knock’

Consonants are articulated with obstruction of the airstream in the vocal tract
to various degrees and in different ways and can be classified according to their
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manners of articulation. Consonants also form constrictions in different loca-
tions within the vocal tract and can be classified by their places of articulation.
Stops, fricatives, and affricates as a group of sounds are called OBSTRUENTS
because of the greater degree of constriction. Nasals and approximants as a
group are also called soNORANTS because the air can flow out through either
the oral or nasal cavity without friction. Sonorants, like vowels, are normally
voiced, but obstruents can be voiced or voiceless and voiceless obstruents can
be aspirated or unaspirated. Non-nasal sonorants, i.e. approximants, can be
further divided intoL1Qqu1Ds and GLIDES. Liquids are [1] and the lateral [1],
and glides are [j], [w], and [y].

We can now uniquely describe and classify each consonant phonetically by
the following factors:

(22) Phonetic description

1. STATE OF THE GLOTTIS: voiced or voiceless

2. VOT: aspirated or unaspirated

3. PLACE OF ARTICULATION:
bilabial, labiodental, dental, alveolar, palato-alveolar (laminal
post-alveolar), apical post-alveolar, alveolo-palatal, palatal, velar,
or glottal

4. CENTRAL OR LATERAL ARTICULATION

i

ORAL OR NASAL SOUNDS
6. MANNER OF ARTICULATION:
stop, fricative, affricate, approximant

To give a phonetic description of a sound, follow the order given in (22). If
a term is normal or irrelevant to a sound or applies to most sounds, it can be
omitted. For example, since most sounds are central and oral, we can specify
only lateral and nasal sounds, and other sounds unspecified with lateral or nasal
are assumed to be central and oral. Since, in most languages, aspiration is rele-
vant only to voiceless stops and affricates, the terms aspirated and unaspirated
can be omitted for other sounds. If a language does not distinguish between
apical and laminal post-alveolars, such as SC, the terms apical and laminal
become optional. If a more specific term is used, then the more general term is
optional. For example, if the term glide is used for an approximant, the term
approximant can be omitted. Examples of the phonetic descriptions of some
SC consonants are given in (23). The terms in parentheses indicate those that
are omitted or optional.
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Table 2.1 Chart of English consonants.
Whenever there are two symbols under the same place of articulation, the one on the left is
voiceless and the one on the right is voiced. The cells that contain voiceless sounds are shaded.

bilabial | labio- | (inter) | alveolar | palato- | palatal | velar | glottal
dental | dental alveolar
stop pl| b t | d kilg
nasal m n n
fricative flv|8 |0 S |z | F 13 h
affricate . tf ' | d3
(central) .
: w 1 ) w | (h}
approximant .
lateral
: 1
(approximant)

(23) Sample examples of phonetic description of SC consonants

IPA PHONETIC DESCRIPTION

(t] voiceless unaspirated dental (central) (oral) stop

[m]  voiced bilabial (central) nasal (stop)

[s] voiceless (apical) post-alveolar (central) (oral) fricative
[tgh]  voiceless aspirated alveolo-palatal (central) (oral) affricate
[x] voiceless velar (central) (oral) fricative

(1] voiced dental lateral (oral) (approximant)

(1] voiced (apical) post-alveolar (central) (oral) approximant
[

w]  voiced labiovelar (central) (oral) glide (approximant)

In Tables 2.1 and 2.2 we see the complete charts of consonants in English
and SC. Note that the aspirated stops in English are allophonic variants of the
corresponding unaspirated stops in a specific context (§1.5.2 and §2.1.5) and
are not listed. The labiovelar [w] shows up in two cells under bilabial and velar,
and the same applies to SC labial-palatal [y], which appears in two cells under
bilabial and palatal (§2.1.3.4). Depending on different analyses, the glottal [h]
in English can be classified as a fricative or a glide (approximant).

2.2 Consonants in SC

This section covers the following aspects of SC consonants: (i) the phonetic
properties; (ii) phonemic versus allophonic status; and (iii) the context in which
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Table 2.2 Chart of SC consonants.

When there are two symbols under the same place of articulation, the one on
the left is voiceless unaspirated and the one on the right is voiceless aspirated.
Nasals and approximants are all voiced. The cells that contain voiceless
unaspirated sounds are shaded.

bilabial | labio- | dental | post- | alveolo- |palatal | velar
dental alveolar | palatal

fricative B =B x
affricate ts tsh t§ | b | t;; teh
nasal m n 0
(centraD w ' J w
approximant q il
lateral
(approximant) 1

a consonant or a group of consonants occurs. Practical advice to learners of
SC is provided and special attention will be given to those consonants that
are absent in English. You may want to consult Table 2.2 during the following
discussion.

2.2.1 Stops, nasals, and the lateral

Stops, nasals, and the lateral in SC are generally easy for learners of SC to
pronounce, but there are some differences between SC and English regarding
these sounds.

First, as mentioned earlier in §2.1.3.2, SC [t], [t"], [n], and [1] can be dentals
or alveolars or both depending on the speaker. If you regularly pronounce these
sounds as alveolars, you may also want to practice placing the tip or blade of
your tongue either on the upper front teeth or slightly behind the upper front
teeth before the alveolar ridge for a dental articulation.

Second, aspirated and unaspirated stops are separate phonemes in SC but
allophones in English. Let us review what we mentioned earlierin §1.5.2. In SC
each pair of aspirated and unaspirated stops are separate PHONEMES (DIs-
TINCTIVE OF CONTRASTIVE sounds) since thereare MINIMAL PAIRS for
them, as given in (24). The examples in (24) provide full phonetic transcription
for each word and the pitch value for each tone is given as a subscript (see §1.3
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and §4.1.4). Each pair of words have the same tone and the same vowels but
differ only in the consonants. We can see that a change of aspiration leads to a
change in word meaning, so aspirated and unaspirated stops in SC are distinc-
tive. Note also that these stops in SC can only occur in syllable initial position.

(24) Minimal pairs for aspirated and unaspirated stops in SC

PHONEME EXAMPLE
PHONETIC TRANSCRIPTION PINYIN GLOSS

a. /p/ [pals; ba ‘father’
Iph/ [pPals; pa ‘to fear’

b. /t/ [ti]35 di ‘flute’
/1ty [thi]35 ti ‘to lift’

c. [k/ [kou];14 gou ‘dog’
5y [kPou],14 kou ‘mouth’

In contrast, the aspirated and unaspirated stops in English are non-distinctive
because theyare ALLOPHONES appearingin COMPLEMENTARY DISTRI-
BUTION (i.e. mutually exclusive contexts): aspirated stops in syllable initial
position and unaspirated stops after [s]. For example, the voiceless aspirated
and unaspirated bilabial stops in English are allophones of the same phoneme
/pl. If you use aspirated stops after [s], as some non-native speakers of English
do, the word meaning does not change, although the pronunciation sounds
non-standard. Recall from §1.5.2 that phonemes are abstract mental units and
each phoneme has one or more phonetic realizations. Allophones are those
phonetic variants of the same phoneme and the distribution of allophones
is systematic and predictable. The diagram in (25) illustrates the differences
in phonological status of SC and English voicelelss aspirated and unaspirated
bilabial stops (cf. (3) in §1.5.2). In SC they are phonologically different at the
mental abstract level and maintain the same difference phonetically in actual
articulation whereas in English they are phonetic variants or allophones (i.e.
different pronunciations) of the same phonological unit in different contexts.

(25) SC English
Phoneme Ipl 1p" /p/
Phonetic realization  [p] [p"]  [p] [p]

allophone  allophone
after [s] syllable initially
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Since the voiceless unaspirated stops occur only syllable initially and they are
spelled as b, d, and g in pinyin, learners of SC may mispronounce them as
voiced stops. However, because word initial voiced stops in English are usually
devoiced, the mispronunciation may not be a pervasive problem for English-
speaking learners. The strategy to keep in mind is that those b, d, and gletters
in ptnyin should be pronounced as unaspirated [p], [t], and [k], respectively,
like those stops after [s] in English.

Third, the nasals and the lateral in SC, as in English, are also separate
phonemes, as shown by the minimal pairs in (26). Each of these pair dif-
fers in only one consonant in the same position of the word. Note that the
lateral and the nasal [m] can occur only in syllable initial position. In syllable
final position, only [n] and [p] are allowed. That is, all these consonants, with
the exception of [p], can start a syllable but only the alveolar and velar nasals
can end a syllable. The alveolar nasal [n] is the only one that can occur in both
syllable initial and syllable final positions.

¢ (26) Minimal pairs for nasals and the lateral

EXAMPLE
PHONEME PHONETIC TRANSCRIPTION PINYIN GLOSS

a. /l/ [la]s; la ‘spicy’
/n/ [na]s; na ‘that’

b. /n/ [nai];y4 ndi ‘milk’
/m/ [mai]4 mdi ‘to buy’

c. /n/ [mon]ss mén ‘door’
/n/ [moan]3s méng ‘to cover’

2.2.2 Labiodental and velar fricatives

The labiodental and velar fricatives are also phonemes in SC, as the minimal
pair in (27) show, and both occur only in syllable initial position.

¢ (27) Minimal pair for labiodental and velar fricatives

EXAMPLE

PHONEME PHONETIC TRANSCRIPTION PINYIN GLOSS
/t] [fei]ss fei ‘to fly’
/x/ [xei]ss hei ‘black’
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The pronunciation of [f] is pretty much the same as that in English. Since
the voiceless velar fricative [x] is spelled as h in pinyin, English speakers tend
to pronounce the SC [x] as the glottal [h] in English. To pronounce a velar
fricative, try the velar stop [k] first and move the back of the tongue slightly
down to make a fricative. Keep repeating [k] and along the way try to lower the
back of the tongue a little bit from the velum to get the velar fricative. Note,
however, that the phonetic realization of /x/ can vary between [x] and a glottal
sound like [h] for some SC speakers.

2.2.3 Dental affricates and fricative

The dental affricates and fricative, [ts], [ts], and [s], may be articulated with
the tip of the tongue closer to the lower front teeth or to the upper front teeth.
It is important to note that the upper and lower teeth are very close to each
other when these consonants are pronounced, so the tip of the tongue may
also end up in the middle of the front teeth between the upper and lower teeth.
One strategy to help learners of SC to pronounce these consonants is to: (i)
make sure that the upper and lower front teeth are very close; and (ii) place
the tongue tip right behind the front teeth, either the lower or the upper ones.
Now follow the strategy and practice the pronunciation of the three dental
consonants in the examples in (28). Note that these consonants can occur only
in syllable initial position.

¢ (28) SC dental affricates and fricative

Phonetic description IPA  Example

voiceless unaspirated ts [tsai]s; zai

dental affricate ‘again’
voiceless aspirated dental tsh [tsPails;  cai
affricate ‘vegetable’
voiceless dental fricative S [sai]s; sai

‘to compete’

If you still find it difficult to produce the correct pronunciation, you may
also try the second strategy. The [ts"] affricate in SC sounds similar to ts in
cats. The differences are that in English, ts is a two-consonant sequence and
can not appear in syllable initial position; on the other hand, in SC [ts] is a
dental affricate that is allowed only in syllable initial position. Start with ¢s in
cats, and if possible move the tongue tip close to the front teeth and make sure
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you have aspiration. And now see if you can add the vowel [ai] after [ts] to
pronounce [tsPai]. The unaspirated [ts] affricate in SC also sound similar to ds
[dz] in seeds, but do make sure not to pronounce [ts] as a voiced sound. You
can try ds in seeds, then make sure it is voiceless and dental, and then add the
vowel [ai] to pronounce [tsai]. For [s], it is easier: start with an [s] in English
and move the tongue tip a little forward behind the front teeth (Figure 2.4b in
§2.1.3.2).

2.2.4 Post-alveolar consonants

The post-alveolar consonants in SC, , [ts"], [s], and [1], are often quite
difficult for English speakers to master, as they are for Chinese speakers whose
native dialects do not have these consonants. Chao (1948, 1968) describes
these sounds as RETROFLEXES, which are apical post-alveolars in which the
tongue tip is curled upward and backward and make use of the underside
of the tongue tip to touch or approach the post-alveolar region (§2.1.3.2).
Following this tradition, many teachers of SC teach students to pronounce
these sounds as retroflexes. However, recent phonetic studies have shown that
these post-alveolars are not retroflexes in the normal sense in the speech of the
speakers of the Beijing dialect, on which the pronunciation of SC is based. For
example, Lee and Zee (2003) and Zee (2003a) maintain that it is the upper
side, not the underside, of the tongue tip that is used to approach the back
of the alveolar ridge. For a more narrow transcription, these sounds can be
transcribed with a diacritic dot beneath the symbols (e.g. [ts], [s], [1]) as seen
in Ladefoged and Maddieson (1996:151 and 164). In this book, I continue to
use the IPA retroflex symbols partly because of tradition and partly because of
typographical convenience.

The major difference between dental [ts], [ts"], and [s] versus post-alveolar

ts], [ts"], and [s] respectively, is that the tip of the tongue is behind the front
teeth in the former but behind the alveolar ridge in the latter. Assuming that
you have mastered the dental affricates and fricative discussed in the previous
subsection, one strategy to help you learn the pronunciation of SC post-alveolar
affricates and fricative is to first pronounce [ts], [ts"], and [s] and then move
the tongue tip from behind the front teeth to the back of the alveolar ridge for
[ts], [ts"], and [s] respectively. To compare the dental [s] and the post-alveolar
[s], see Figure 2.4b and Figure 2.5¢ in §2.1.3.2.

The post-alveolar approximant [1] in SC sounds similar to the [1] in English,
but the English version can be alveolar or post-alveolar or can even be made with
the tongue tip down and a bunched tongue body (Ladefoged and Maddeison
1996:233-6). In addition, many English speakers have lip-rounding when
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producing [1] (§2.1.4.4). In the articulation of SC [1], raise the tongue tip
toward the back of the alveolar ridge, do not have lip-rounding (unless it is
followed by a [w] or [u]), and make sure it is voiced with vibrating vocal folds.
Now see if you can pronounce the examples in (29).

(29) SC post-alveolar consonants

Phonetic description IPA Example

voiceless unaspirated ts [tsap]s; zhang

post-alveolar affricate ‘(water, price) to rise’
voiceless aspirated ts [ts"ap]s; chang

post-alveolar affricate ‘to sing’

voiceless post-alveolar s [sap]s; shang

fricative ‘up, top, above’
voiced post-alveolar 1 [1an]s; rang

approximant ‘to let, to yield’

I stated earlier that these SC post-alveolars are apical sounds. Ladefoged and
Maddieson (1996:150-3) claim that SC post-alveolar affricates and fricative
are not APICAL but LAMINAL post-alveolars; that is, the blade rather than
the tip of the tongue is used. This then raises a question: what distinguishes [g]
in SC from [[] in English if both are laminal post-alveolars? In English [[], the
front part of the tongue is slightly raised toward the hard palate, but in SC [g]
the front of the tongue is flat (Figure 2.5¢c in §2.1.3.2).

For the practical purpose of learning the pronunciation of SC post-alveolars,
it is easier to manipulate the tip of the tongue. If you produce [[] first and hold
the tongue position, you may be able to notice that the front of the tongue is
slightly raised too. Once you are in the [[] tongue position, raise your tongue
tip up to the post-alveolar position, then the bunch of the front of the tongue
in [[] can be flattened to SC [s]. In this book, I continue to follow tradition and
Lee and Zee (2003) and Zee (2003a) in classifying SC post-alveolars as apical
sounds.

The post-alveolars all occur in syllable initial position, but under some cir-
cumstances the voiced post-alveolar approximant [1] can also take up syllable
final position, e.g. ér [01]s; ‘two’ Some linguists believe that phonetically there
is no consonant in this word and some claim that this [1] is a vowel rather than
a consonant. We will discuss RHoTAC1ZED vowels (7-colored vowel) in §3.1.5
and §3.4.5.
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Since many Chinese dialects do not have these post-alveolar consonants,
many speakers and learners of SC replace them with dental or alveolar
consonants: [ts], [ts"], [s], and [z] (see §12.2). (Note that the approximant
[1] tends to become a voiced fricative.) Some of these speakers make no dis-
tinction between the dentals and post-alveolars; that is, all four post-alveolars
are made with dental articulations. Some other speakers make some degree
of distinction between the two series of consonants by pronouncing the post-
alveolars as alveolars so that they are somewhat different from the dentals. In
either case, the absence of post-alveolars can lead to ambiguity or confusion;
for example, shan [san]ss ‘mountain’ and san [san]ss ‘three’ would sound the
same or very similar.

2.2.5 Alveolo-palatal consonants

The alveolo-palatal consonants, [t¢], [t¢"], and [¢], which are spelled as 5
and x respectively in pinyin, can occur only in syllable initial position followed
by the vowel [i] (as in [ni];14 ni ‘you’), the glide [j] (as in [je],14 y€ ‘also’), the
vowel [y] (as in [ly]s; lii ‘green’), and the glide [y] (as in [ye]s; yué ‘moon,
month’). As we will see in §3.4.1, these vowels/glides are classified as high and
front vowels/glides that make use of the front part of the tongue.

According to Ladefoged and Maddieson (1996:150-3), SC alveolo-palatals
are more precisely PALATALIZED post-alveolars. PALATALIZATION is a
kind of SECONDARY ARTICULATION that can be simultaneously added to
the primary articulation of a consonant. In this case, in addition to the primary
place of articulation, i.e. post-alveolar, the front of the tongue is also raised
toward the hard palate at the same time with an approximant-like constriction,
i.e. a [j]-like constriction.

One important difference between the post-alveolar (palato-alveolar) [[]
and the avleolo-palatal [¢] is that in [¢] the blade and the front of the tongue are
raised higher than in [[] (cf. Figure 2.5b in §2.1.3.2 and Figure 2.7 in §2.1.3.4).
Therefore, one strategy to help you learn the pronunciation of SC alveolo-
palatals is to start with English post-alveolar (palato-alveolar) fricative [[] as
in she [[1]. Notice that for many English speakers, there is some degree of lip-
rounding for [[]. Now pronounce [[] in she first, hold the articulators/tongue
position while intentionally spreading your lips, and then add the vowel. If
you do this correctly, instead of pronouncing she, you will produce something
similar to [¢i] x7 ‘west’ in SC. You can also try to intentionally spread your
lips when pronouncing [d3] as in jeep and [t[] as in cheese, and you can get
pretty close to [tg] and [t¢"] respectively as long as you make sure that [tg] is
voiceless and [tg"] is aspirated. Now practice the pronunciations of the first
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two examples for each alveolo-palatal in (30), where the consonant is followed
by [i] or [j]. Remember to have spread lips throughout for both the consonant
and the vowel.

& (30) SC alveolo-palatal consonants

Phonetic description IPA  Example

voiceless unaspirated {5 [tei]ss jT ‘chicken’

alveolo-palatal affricate [tgje]ss jié ‘holiday, festival’
teylss ju ‘residence’
teye]ss jué  ‘stubborn’

voiceless aspirated teh tei] 55 qi ‘seven’

|

[

[

alveolo-palatal affricate [tchjelss  qié  ‘eggplant’
[tehy]ss qu ‘district’
[tPyelss qué  ‘cripple, lame’

voiceless alveolo-palatal ¢ [el]ss X1 ‘west’

fricative [gjelss xié ‘shoes’

[eyls X1 ‘beard’

[

g.;qe] 35 xué  ‘to study, to learn’

When SC alveolo-palatals are followed by [y] or [y], lip-rounding occurs
because the vowel and glide have lip-rounding (§2.1.3.4 and §3.4.1). In the
third and fourth examples for each consonant in (30), where the consonants
are followed [y] and [y], you may find that [t¢], [tc"], and [¢] sound similar to
[d3] (asin juice), [t[] (as in choose), and [[] (as in shoes) respectively. Of course,
SC alveolo-palatals and English palato-alveolars are not the same. In SC, the
front part of the tongue is raised higher and closer to the hard palate. The
strategy suggested here is just for a practical starting point. Practice carefully
by listening to and imitating pronunciations on the CD or by having a SC
speaker’s or your teacher’s feedback to help you achieve refinement toward
correct SC pronunciations.

One interesting fact about SC alveolo-palatals is that they are in com-
PLEMENTARY DISTRIBUTION with three sets of consonants: the dental
affricates/fricative, the post-alveolar affricates/fricative, and the velars. That
is, the alveolo-palatals never occur in the same contexts as these three sets of
consonants, as shown in (31). It can be claimed that SC alveolo-palatals are
not independent phonemes but allophones that occur only before high front
vowels/glides. The problem, however, is that it is unclear which set of phonemes
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they are allophones of. In (32), we see two common views in the literature.’
For our purposes, and without getting into the details of controversy and argu-
ments, let us tentatively adopt the view in (32a) (see also Duanmu 2000 and
§7.2.1).

(31) a. [te] [t¢"] [¢] occur only before [i]/[j] and [y]/[y]
b. [ts] [ts®] [s] never occur before [i]/[j] and [y]/[y]
c. [ts] [ts] [s] never occur before [i]/[j] and [y]/[y]
d. [k] [k [x] never occur before [i]/[j] and [y]/[y]

(32) a. phonemes /ts/ /ts"/ /s/

/\ /\
allophones [ts] [te] [ts"] [t;;h] [s] (¢]

b. phonemes /k/ /K /x/
I e ™ AT A e
allophones [Kk] te] (K" [te"] [x] [¢]

The three cL1DES (sEM1-vowELs) in SC, [j], [w], and [y], sound like the
vowels [i], [u], and [y] respectively, are spelled with vowel letters in pinyin,
and have often been treated as vowels in the literature of Chinese phonetics
and phonology. In SC the glides and their corresponding vowels are in com-
plementary distribution: glides occur only in syllable onset position or before
the syllable nuclear position and vowels occur in syllable nuclear position. We
can say that glides are not phonemes in SC but phonetic variants of their cor-
responding vowels in syllable onset position. We will have further discussion
on glides in §§3.2 and 3.4.1.

2.2.7 SC consonant phonemes

Table 2.3 summarizes the consonant phoneme inventory in SC. If you compare
this table with Table 2.2, you can see that glides and alveolo-palatals are removed
because they can be treated as allophones that occur in predictable contexts
and are therefore not accorded phonemic status.

3 There is also the suggestion that alveolo-palatals can be treated as distinctive phonemes in SC since
there is no compelling phonological evidence in choosing one set of phonemes over the other. See
Cheng (1973: chapter 5) for discussion.
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2.3 Summary

Consonants

Table 2.3 Consonant Phonemes in SC.

When there are two symbols under the same place of articulation, the one on
the left is voiceless unaspirated and the one on the right is voiceless aspirated.
Nasals and approximants are all voiced. The cells that contain voiceless
unaspirated sounds are shaded.

bilabial | labio- | dental | post- | velar
dental alveolar
stop -_ p ph it th 'k-‘ k"
fricative . if"j:':_' s § X
affricate ft’s--z ts" :"tﬁ§ ts?
nasal m n n
(central) s
approximant
lateral
: |

(approximant)

In this chapter, we have studied the phonetic features used for describing and
classifying SC and English consonants.

e A consonant can be either vo1CED or voicELEss (§2.1.1), and either
ASPIRATED or unaspirated (§2.1.5).

e Consonants also have different PLACES OF ARTICULATION (§2.1.3)
and MANNERS OF ARTICULATION (§2.1.4).

¢ SC and English consonants have been compared for their similarities and
differences in phonetic properties (§2.1; Tables 2.1-2.2 in §2.1.6).

e SC has six oral stops, three of which are voiceless aspirated and three
voiceless unaspirated. The places of articulation of the six oral stops and the
three nasal stops include BILABIAL, DENTAL,and VELAR (Table 2.2 in
§2.1.6; §2.2.1).

e SChasfive FRICATIVES: LABIODENTAL, DENTAL,POST-
ALVEOLAR,ALVEOLO-PALATAL,and VELAR (Table 2.2 in §2.1.6;
§$2.2.2-2.2.5).

* SC has three pairs of voiceless aspirated and voicleless unaspirated
AFFRICATES that differ in place of articulation: DENTAL,
POST-ALVEOLAR, and ALVEOLO-PALATAL (Table 2.2 in §2.1.6;
§§2.2.3-2.2.5).
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* The three ALVEOLO-PALATALS can occur only before a specific set of
vowels/glides and can be considered ALLoPHONES of the dental
affricates/fricative (§2.2.5 and §5.3; cf. §7.2.1).

e SCAPPROXIMANTS include a LATERAL,aPOST-ALVEOLAR [1], and
three GLIDES (Table 2.2 in §2.1.6; §§2.1.4.4-2.1.4.5; §2.2.1; §2.2.4). The
glides can be treated as allophones of the corresponding vowels (§2.2.6).

¢ With a detailed discussion of SC consonants ($2.2), we have come to the
conclusion that SC has 19 consonant PHONEMES (Table 2.3 in §2.2.7). The
PHONETIC REALIZATIONS (or phonetic variants) of these phonemes,
i.e. actual phonetic pronunciations of these phonemes, are governed by
phonological and phonetic rules to be discussed in chapters 7 and 8.
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Vowels and glides

In this chapter, we study the phonetic properties of SC vowels and GLIDES
(semi-vowels) and how they are classified. We start with how vowels are pro-
duced, and what IPA symbols and what features are associated with each type of
vowel (§3.1). Whenever appropriate, American English vowels are used for ref-
erence and comparison. We then introduce glides, which sound like vowels but
function like consonants in SYLLABLE structure (§3.2),and DIPHTHONGS,
which combine two vowels within a single syllable (§3.3). In §3.4, SC’s vowels
and glides are discussed in detail. The final section (§3.5) summarizes the main
points of the chapter.

3.1 The production and classification of vowels

56

When we produce a vowel, the air flows through the vocal tract with ease; in
contrast, when we produce a consonant, the airflow is obstructed to various
degrees depending on the types of consonants. Compare the vowel [i], such as
the vowel of bi ‘pen’ in SC, with the consonant [s], such as the first consonant
of san ‘three’ in SC. When you prolong your production of [s] for as long as
your breath allows, you hear a continued hissing sound and may feel that the
airflow is more obstructed, but when you do the same for [i], the sound is clear
without hissing friction and impediment.

Vowels are typically produced as voiced sounds. Only under very special
circumstances do some vowels become voiceless and we will see some examples
in §7.3.3. Since vowels are all voiced, the major differences among vowels in
terms of vowel quality involve the positions of the tongue and the lips: the
tongue can move higher or lower, more toward the front or toward the back,
and the lips can be rounded or not rounded.
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3.1.1 Aperture:

3.1 The production and classification of vowels

high, mid, and low vowels

Vowels can be differentiated in terms of the degree of openness (i.e. aperture).
When the jaw and the tongue are lowered, a more open vowel is produced. Con-
sider the three vowels in (1). Note that in American English the vowel [a] occurs
as the first part of the diphthongs (two-vowel sequences) in [a1] (as in buy) and
[au] (asin how), and [e] is usually diphthongized as [er]. (See §3.3 for more on
diphthongs.) A vowel followed by [:] means that the vowel is longer than a single
vowel, e.g. [i1] is a long vowel, which extends the pronunciation of [i] A

(1) IPA SCEXAMPLE ENGLISH EXAMPLE
HIGH [i] bi (pila1a  ‘pen’ beat [bizt]
MID [e] bei [peilss ‘cup’ bait [beit]
Low [a] han [xan]s; ‘and’ how [hau]

Compare first the vowel [a] with the vowel [i]. Say [i] and [a] several times
in front of a mirror and you should see that your jaw and tongue are lowered
and your mouth more open when you produce [a]. Now try to feel where your
tongue is: the tongue is closer to the roof of the mouth in [i] but farther away
in [a]. Since the tongue position is relatively high in [i] and relatively low in
[a], we label [i] as a high vowel and [a] as a low vowel.

The mid vowel [e] has a tongue position lower than [i] but higher than [a]
and it is more open than [i] but less open than [a]. Now say [i], [e], [a] slowly
for a couple of times and you should feel that the tongue (together with the
jaw for most people) is one step lower from [i] to [e] and another step lower
from [e] to [a]. The three vowels in (2) also present a set of high, mid, and low
vowels. Say [u], [0], [a] slowly to see if you can feel that your tongue is lowered
from [u] to [o] and then from [o0] to [a].

(2) IPA SCEXAMPLE ENGLISH EXAMPLE
HIGH [u] du [tu]ss ‘to read’ do [du:]
MID [o] tou [tPou]ss ‘head’ tow  [tou]
row [a] bang [paplss ‘to help’ aunt |amnt]

In terms of the degree of openness, a low vowel is more open than a mid
vowel, which in turn is more open than a high vowel.” The degree of openness
generally corresponds to the degree of soNorITY. Of two sounds with the
same length, stress, and pitch, a more sonorous sound is perceived as being

! The English vowel transcriptions mostly follow Ladefoged (2001) and Carr (1999).

% In the TPA system, high vowels are labeled as close vowels, mid vowels such as [e] and [o0] are
close-mid vowels, and low vowels are open vowels (see Appendix A). Here I follow the system of
using high, mid, and low for aperture features.
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louder. Vowels are more sonorous than consonants, and among vowels, low
vowels are more sonorous than mid vowels, which in turn are more sonorous
than high vowels. We will come back to the sonority of sounds when we discuss
syllable structure in §5.2.2.

We have now seen in (1) and (2) two high, two mid, and two low vowels.
To further distinguish these three pairs of vowels, we need to consider another
vowel feature.

3.1.2 Place of articulation: front, central, and back vowels

Vowels can also vary by where within the vocal tract the active part of the tongue
is located. Produce [i] and [u] for a few times and see if you can feel that the
front part of the tongue is pushed relatively forward for [i] and the back part
of the tongue is moved relatively backward for [u]. For [i], the front part of the
tongue is raised in the front of the oral cavity. In comparison, for [u], the back
part of the tongue is bunched up in the back region of the oral cavity and the
front part of the tongue lies low behind the lower teeth. While both [i] and [u]
are high vowels, [i] is a front vowel and [u] a back vowel. If you produce [e]
and [o], you should also find that for [e] the tongue is in a relatively forward
position and for [o] the tongue is in a relatively backward position. Therefore,
[e] is a front vowel and [o] a back vowel.

If the tongue is in the neutral position without being moved forward or
backward, a central vowel is formed. A common central vowel is called schwa,
transcribed in IPA as [2]. In English, schwa occurs only in unstressed syllables,
such as the first syllable a in about. English has another mid central vowel,
[A], which is used in a STRESSED SYLLABLE, e.g. the vowel in bus. In the
standard IPA system, the symbol [4] indicates a mid back vowel (Appendix A)
but English [A] tends to be lower than [a] and typically a central vowel (cf. Carr
1999:25; Ladefoged 2001:74).

(3) IPA SCEXAMPLE ENGLISH EXAMPLE
MID CENTRAL [a] hén [xon]y;y4 ‘very about [oabaut]
MID CENTRAL [A] bus [bas]

We have seen three mid vowels, [e], [9]/[A], and [0], which are differentiated
by front, central, and back. As for the low vowels, there are also three types, as
shown in (4a).

(4) IPA ENGLISH EXAMPLE
(] bad [bad]
LOW CENTRAL [a] how [hau]
la] aunt [amnt]

a. LOW FRONT

LOW BACK
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IPA SCEXAMPLE
b. Low FRONT [a] han [xan]s; ‘and’
LOW BACK [a] bang [paplss ‘to help’

The symbol [a] can cause some confusion because: (i) in the IPA vowel system
[a] is listed as a front vowel lower than [a]; (ii) in languages that have only
one low vowel, [a] can be used for a central and/or back low vowel; and (iii)
in languages that have [a] and [a], [a] may be treated as a front vowel. For
English, I use [a] as the central vowel, but for SC [a] is treated as a front low
vowel as shown in (4b) (cf. §§5.3, 7.1.1, 7.2.3, and 8.1.5). See Appendix A for
more information.

The IPA symbols of the vowels we have discussed so far and their phonetic
features are summarized in (5). Neither SC nor English has the high central
vowel [i] as a PHONEME but some dialect-accented varieties of SC use it
(§12.3.2) and some English speakers also produce [i] in some contexts, e.g. in
the plural suffix in a word like kisses [kisiz].

(5) Vowel height and backness

Front Central Back
High i i
Mid e a/A
Low &/a a a

Given this classification, we may assume that the tongue positions of the
three front and three back vowels are of the same height in actual articula-
tion. In reality, the high points of the back vowels are lower than the high
points of the corresponding front vowels; for example [i] can be raised higher
than [u] in the oral tract (Catford 2001:128; Ladefoged 2001:13). In addi-
tion, the mid and low vowels are less front or back than the high vowels. The
height and backness features therefore are used in relative rather than absolute
terms.

3.1.3 Lip position: rounded and unrounded vowels

In addition to the front—back difference, there is an additional difference
between [i] and [u] and between [e] and [o]. Say [i] and then [u] in front
of a mirror and see how the shape of your lips changes from [i] to [u]. Do
the same for [e] and [o]. For [i] and [e], the lips are either in neutral position
or spread to the sides. On the other hand, for [u] and [o], the lips are slightly
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protruded and rounded. Therefore, we call the back vowels [u] and [o] rounded
vowels and the front vowels [i] and [e] unrounded vowels.

The low and central vowels listed in (5) above are all unrounded. In general,
front, central, and low vowels are typically unrounded, and back non-low
vowels are typically rounded. Front rounded vowels, low rounded vowels, or
back unrounded vowels are less common but do occur in some languages.
For example, French has a series of front rounded vowels, such as high front
rounded [y] in tu ‘you’ and mid front rounded [@] in peu ‘small}’ and the
Japanese high back vowel is more like the unrounded back vowel [w] although
it is often conveniently transcribed as [u].

One of the major differences between British English and American English
vowels is that British English has a low back rounded vowel [p] for words such
as hotand pot. For these two words, the vowel is the unrounded [a] in American
English.

SC has two additional vowels that English does not have: a high front rounded
vowel [y] (as in [yy]ss y# ‘fish’), and a mid back unrounded vowel [¥] (as in
[k¥]s5 gé ‘song’).

We have seen three parameters for vowel classification: vowel height, vowel
backness, and vowel rounding. The table in (6) summarizes the IPA symbols
of the vowels we have mentioned and their vowel features.*

(6) Vowel height, backness, and rounding

Front Central Back

Unrounded Rounded Unrounded Unrounded Rounded

High i y i
Mid e %) a/A ¥ o)
Low ®/a a a

3.1.4 Tense and lax vowels

English distinguishes four pairs of vowels in terms of tense and lax, as shown
in (7a). A lax vowel is slightly lower and more centralized, i.e. closer to the
central vowel, than its tense counterpart. For example, the tense vowel [i] is

% In the American transcription system, [ii] is used for IPA [y] and [6] is used for IPA [o] (see
Appendix A). In this book, I follow the IPA usage.

% T have left out the low front rounded vowel in this table because such a vowel is relatively rare
cross-linguistically.
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more front and higher than the lax vowel [1], and the tense vowel [u] is more
back and higher than the lax vowel [u].” Instead of using the terms tense and
lax, we can also use mid high for the high lax vowels and mid low for the mid
lax vowel (e.g. Ladefoged 2001:36) to reflect the differences in height between
tense and lax vowels, as we can see in (7b).

(7) Tense and lax vowels
a. Tense and lax vowels in English

Front Example Back Example
Unrounded Rounded
High Tense i beat u boot
Lax I bit 0 book
Mid Tense e bait 0 coat
Lax e bet B core

b. Mid-high and mid-low for the lax vowels

Front Example Back Example
Unrounded Rounded
High i beat u boot
Mid-High I bit v book
Mid e bait 0 coat
Mid-Low € bet o core

In English, the tense vowels are longer in length than their lax counterparts.®
That is why a tense vowel in English is often transcribed with [:], such as [i:]
and [w], to reflect the length. Since in English tense vowels are long and lax
vowels are short, some linguists believe the contrast is long versus short rather
than tense versus lax.

The tense—lax difference is PHONEMIC (Or DISTINCTIVE/CONTRAS-
T1vE) in English. That is, replacing a tense vowel with its corresponding lax

> In IPA, the high tense vowels are called close vowels, the mid tense vowels are close-mid vowels, and
the mid lax vowels are open-mid vowels. No specific term is designated for the high lax vowels (see
Appendix A). Here I follow the system commonly used in the English phonetics/phonology
literature.

6 Some feature systems in the literature do not use the features tense and lax. For example, long versus
short or peripheral versus non-peripheral (i.e. centralized) have been used.
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vowel in a word would change the meaning of the word. For example, the pro-
nunciations of beat and bit differ only in the tense vowel in the former and the
lax vowel in the latter and the two words have different meanings. As mentioned
before (§§1.5.2, 2.1.5,2.2.1), such a pair of words is calleda MINIMAL PAIR,
which helps us to diagnose distinctive sounds (i.e. phonemes) in a language.

Unlike English, SC does not have a phonemic contrast between tense and
lax vowels. In actual pronunciation by some SC speakers, the mid front and
back vowels, which are [e] and [o] in the middle of a syllable, are phonetically
closer to [g] and [o] when they appear at the end of a syllable, as the examples
in (8) illustrate.

(8) SC mid front and back vowel

TENSE (non-syllable final) [e] bei [pei] ‘cup’
[o] gou [kou] ‘dog’

Lax (syllable final) (e] yé [je] ‘also’
[o] guo [kwo] ‘“fruit’

It is important to note that the SC tense and lax vowels in each pair do not
differentiate meaning in words. Because of the non-contrastiveness and the
phonetic similarities between [e] and [e] and between [o] and [2], in most
transcriptions only [e] and [o] are used. There is also much variation from one
speaker to another. To avoid complication, we follow the standard practice of
using [e] for any front unrounded mid vowel and [o] for any back rounded
mid vowel in SC.

3.1.5 Modification of vowels

Vowels can be modified by adding an additional feature. For example, vowels
are usually oral but if the vELum is lowered to allow airflow through the
nasal cavity when a vowel is produced, then we have a NASALIZED VOWEL
or a nasal vowel. A pracritic tilde mark is placed above a vowel symbol
to indicate a nasalized vowel, e.g. [a]. In English, when a vowel is followed
by a nasal consonant, the vowel is nasalized, e.g. pen [pén]. In SC, the vowel
before a nasal consonant is usually nasalized but is not transcribed as such
in broad transcriptions. That is, in both SC and English, nasalized vowels are
ALLOPHONES of their corresponding oral vowels occurring before a nasal
consonant. In some languages, oral and nasal vowels are distinctive phonemes.
For example, in French, there is a minimal pair contrasting the oral and nasal
mid back rounded vowels: beau [bo] ‘beautiful’ versus bon [bo] ‘good’.
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Another example of vowel modification is the RHOTACIZED vowel or the
rhotic (r-colored) vowel, which sounds as ifan r-like sound is articulated simul-
taneously throughout the vowel, e.g. the vowel in bird in American English.
RHOTICS consist of a group of consonants that are orthographically spelled
as r in the roman alphabetic systems, and a rhotacized vowel has an added
r-like feature. In North American English, many speakers have a mid central
unrounded rhotacized vowel, which has been transcribed variously as [2+], or
ASYLLABIC CONSONANT [1], in words such as bird [bard], fur [fo+], and sir
[s~]. In many varieties of American English, a vowel preceded by the consonant
[1] is also rhotacized, e.g. the low vowel in car.

English rhotacized vowels are made either with the tongue tip raised up to
the post-alveolar region or with the body of the tongue bunched up in the
center of the mouth by keeping the tongue tip down and away from the lower
front teeth (Ladefoged 2001:212—13). The root of the tongue is usually retracted
slightly backward to cause the slight narrowing of the pharynx. Rhotacization
indicates an AUDITORY rather than an ARTICULATORY quality of a vowel,
since there is more than one way to produce a rhotacized vowel, but the same
auditory effects are achieved, i.e. we hear the same vowel no matter which
method of articulation is employed. As mentioned in §1.5.1, the phonetics of
a sound consists of articulatory, acoustic, and auditory (perceptual) proper-
ties. Articulatory phonetics involves how sounds are produced and perceptual
phonetics studies the auditory effects when we perceive sounds.

If the tongue tip is curled back and raised up to the post-alveolar region
while a vowel is produced, then we have a retroflexed vowel. A superscript
retroflex approximant symbol [1] is added to the vowel symbol to indicate a
retroflexed vowel, e.g. far [fal] in some English varieties (Catford 2001:161-2
and 213). The terms rhotacized vowels and retroflexed vowels are sometimes
used interchangeably, since some of these vowels sound similar. For example,
in SC, the vowel in ér ‘two’ is called either a retroflexed vowel or a rhotacized
vowel. Catford (2001:161-2 and 213), however, maintains the distinction in
which a retroflexed vowel has the tongue tip raised up but a rhotacized vowel
has bunched-up tongue body and retracted tongue root. SC rhotacized vowels
will be discussed later in §3.4.5.

3.1.6 Summary

Vowels are classified according to degree of openness (vowel height), location
of the active part of the tongue (vowel backness), and lip position (vowel
rounding). The tense and lax difference makes a finer distinction within the
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category of vowel height. Vowels can also be modified to become nasalized,
retroflexed, or rhotacized.

The table in (9) illustrates the classification of vowels. The three central
vowels in (9) are all unrounded. I have not mentioned all the vowels that are
attested in world’s languages because they are irrelevant to our discussion of
SC vowels. For a full list of vowels given by IPA, see Appendix A.

(9) Vowel classification

Front Central Back
Unrounded Rounded Unrounded Rounded
High Tense i y i w
Lax I U
Mid Tense e %) ¥ o]
Lax £ a/a
Low x/a a a

In Tables 3.1 and 3.2 we see the vowel charts of American English and SC.
In English, the central low vowel [a] occurs in diphthongs (§3.3) and is not
phonemic. In SC, the vowel [g] or [&] may occur in specific contexts, e.g. tian
[tjen]ss or [tjeen]ss ‘sky, which will be discussed in §3.4.3. As we will see later
in §3.4, some of the SC vowels in Table 3.2 are not phonemes.

Although this introductory book does not cover acoustic and perceptual
phonetics, I do want to mention that the vowel features we introduce here are
in fact better viewed as labels for the acoustic/auditory qualities of vowels. For
example, a high front vowel [i] has the auditory qualities of high and front

Table 3.1 Chart of American English vowels.

Front Central Back
Unrounded Unrounded Rounded
High Tense i u
Lax I U
Mid Tense e 0
Lax o d/A 2
Low x a a




Figure 3.1.

3.1 The production and classification of vowels

Table 3.2 Chart of SC vowels.

Front Central Back
Unrounded Rounded Unrounded Rounded
High i y
Mid e =) ¥ 0
Mid g
Low
Low e/a a
central back
u
= 0
a a

The vowel space.

or is perceived as being high and front. You may find it more difficult for
vowels than for consonants to pinpoint exactly the location of your tongue.
The tongue positions for the production of vowels are indeed less precise but
the different vowels are much more clearly differentiated by their acoustic and
auditory phonetic properties (Ladefoged 2001:72 and chapter 8). For those
who are interested in reading more about acoustic and perceptual phonetics,
see Further Reading.

Now imagine a vowel space that constitutes the available space for the artic-
ulation and perception of vowels. We can then plot vowels in the vowel space
as illustrated in Figure 3.1. Note that the vowel space diagram has a wider
top and a narrower bottom and that the front sloping line is longer than the
back vertical line. This is because when the two jaws are wide open there is a
wider gap at the front of the mouth than at the back of the mouth. The active
part of the tongue in producing a mid and low front vowel is a bit further back
toward the central region. A vowel space like this is used to illustrate the relative
differences between vowels.
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3.2 Glides (semi-vowels)

A syllable contains a NucLEUs and the MARGINS. For example, for the
syllable bad in English, the vowel [e] constitutes the syllable nucleus, and [b]
and [d] are the syllable margins: the pre-nucleus margin is the syllable oNSET
and the post-nucleus margin is the syllable copa. The nucleus and the coda
form the R1ME. The syllable structure is illustrated in (10) below (see also
§1.3). We will discuss syllable structure in more detail in chapter 5.

The nucleus is the obligatory unit of the syllable and vowels are in the syllable
nucleus. Consonants are generally at the margins of syllables. Occasionally, a
consonant may take up the syllable nucleus position. We call such a consonant
aSYLLABIC CONSONANT, which is transcribed with a diacritic short line
beneath the consonant symbol. For example, the word rhythm [110m] has two
syllables, rhy [11] and thm [dm] and the bilabial nasal [m] is a syllabic consonant
occupying the nucleus of the second syllable. When a vowel-like sound appears
in the margin position, it is a GLIDE. For example, the [j] sound for the
orthographic y as in yé in SC and yes in English is a glide that sounds similar
to the vowel [1].

(10) o (= syllable)
Onset Rime

el

Nucleus Coda

| |
b & d

Glides are also called semi-vowels: they are vowel-like sounds but they are
not in nuclear position. If we group vowels and glides as a category called
voco1Ds, then vowels are vocoids in nuclear position and glides are vocoids
in the syllable margins. In contrast, consonants are generally NON-SYLLABIC
(not in nuclear position), but as mentioned earlier some consonants can be
syLLABIC (in nuclear position). In §2.1.4.4 we learned that a glide can be
treated as an approximant because it is non-syllabic. To avoid ambiguity we
can use the term non-vocoids to refer to true consonants that exclude glides.
Consonants, glides, and vowels then are cross-classified asin (11) (cf. Ladefoged
2001:215-16).

(11) Vowels syllabic vocoids
Glides non-syllabic vocoids
Syllabic consonants = syllabic non-vocoids

True Consonants = non-syllabic non-vocoids
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. 3.3 Diphthongs

SC has three glides and English has two as the examples in (12) show. The
glides [j] and [w] are the non-syllabic counterparts of the vowels [i] and [u]
respectively. The glide [y] in SC is the non-syllabic counterpart of the high
front rounded vowel [y].

(12) SC and English glides

JPA SCEXAMPLE ENGLISH EXAMPLE
] [elna yé ‘also’ yes  [jes]
[w] [wolzis wo T war  [woai]

[yl [yels; yue ‘moon, month’

In terms of articulation, glides usually differ from vowels by having a slightly
narrower channel between the active part of the tongue and the upper part of
the oral tract. In terms of the features to use for glides, either vowel features or
consonant features have been used. If vowel features are used, [j] is a high front
unrounded glide, [w] a high back rounded glide, and [y] a high front rounded
glide, all of which appear in the syllabe margins (cf. §2.1.4.4).

3.3 Diphthongs

Figure 3.2.

When a vowel maintains constant vowel quality, i.e. more or less the same
tongue and lip positions, throughout its articulation, itiSaMONOPHTHONG.
However, some vowels change articulatory positions during their production.
Avowel that changes its vowel quality withinasyllableiscalledapipHTHONG.
For example, in [ai], the vowel starts with an [a]-like vowel, glides through the
vowel space from the low front or central region toward the high front region
and endsinan [i]-like vowel. The vowel space diagram in Figure 3.2 schematizes
how SC diphthongs move from one type of vowel quality to another within the
vowel space.

Although a diphthong is a vowel that starts with one vowel position and
ends in another, for convenience it is often analyzed as a complex vowel with

o—b>

SC diphthongs in the vowel space.
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two vowel components. For example, a diphthong like [ai] has [a] and [i] as its
components, and we can say that the [a] vowel component is followed by the [i]
vowel component in this diphthong. In phonetic transcriptions, a diphthong
is then represented with two vowel symbols.

The examples in (13) list the diphthongs from English and those in (14) from
SC. In general, English and SC diphthongs are quite similar except that SC does
not have [s1], but you may have noticed two differences in the transcriptions.

(13) English diphthongs

IPA EnNGgrisH EXAMPLE JPA ENGLISH EXAMPLE
[ar] high [hai] [av] how [hau]
[er] bay [bei] [ouv] bow [bou]

[o1] boy [boi]

(14) SC diphthongs

IPA SCEXAMPLE IPA SCEXAMPLE
[ai] [kMai]ss kai ‘to open’ [au] [kau]ss gao ‘high’
[ei] [peilss bei ‘cup’ [ou] [tou]ss dou ‘all’

First, the English diphthongs end in a lax high vowel [1] or [u], whereas the
SC diphthongs end in a tense vowel [i] or [u]. Phonetically speaking, SC diph-
thongs do not reach the height of [i] and [u] in the end and can also be
transcribed with [1] or [u]. However, since SC, unlike English, does not have
lax vowels as phonemes (§3.1.4), [i] and [u] have been conventionally and con-
veniently used for the transcription of SC diphthongs. In this book, I follow this
practice although you may want to keep in mind that the high vowel ending
of a diphthong in SC is similar to that of an English diphthong, i.e. more like
a lax vowel.

The second difference is that the English diphthong [au] has a central low
vowel but SC diphthong [au] has a back low vowel. In SC, the low vowel before
[u] is phonetically similar to English [a] and there is a measurable phonetic
difference along the front-back dimension between the low vowel before [i]
and that before [u] (Eric Zee and Wai-Sum Lee, personal communication).
That is, the low vowel before [u] is further back than the low vowel before [i],
and hence [a] is used in [au] and [a] is used before [ai]. In contrast, the two low
vowels in English [ar] and [au] generally do not differ much as they are more
or less in the low central position between front [a] and back [a] (Ladefoged
2001:74 and 76). Note, however, that the [a]—[a] difference in SC (as also in
English) is allophonic rather than phonemic and there is only one low vowel
phoneme in SC (see §3.4.3 below). For practical purposes, you may start to
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pronounce SC diphthongs the way you would English diphthongs, but when
you become more proficient in the language and learn more about phonetics
and phonology, you might be able to produce and perceive the subtle difference
between [a] and [a] in SC diphthongs.

It is important to note that a sequence of two vowels in phonetic transcrip-
tions or orthography does not necessarily indicate a diphthong. What is crucial
is that the change of vowel quality occurs within a syllable. When two vowels
are sequenced, they may belong to different syllables. For example, in the word
sawing [soup], there are two vowels next to each other, but [at] is the nucleus of
the first syllable saw and [1] is the nucleus of the second syllable ing. Therefore,
in this particular example, [om1] is not a diphthong because the movement from
one vowel quality to another does not occur within a single syllable. On the
other hand, the vowel [21] in void [vord] is a diphthong.

Since it takes some time to move from one vowel position to another, a
diphthong is similar to a long vowel monophthong in terms of vowel length.
That is, a long vowel [a:] and a diphthong [ai] are similar in length, both of
them being longer in vowel duration than a short monophthong vowel [a].

The most common types of diphthongs are those that combine a mid or
low vowel with a high vowel, just like those in English and SC. As mentioned
in §3.1.1, mid and low vowels are more open than high vowels and hence
more sonorous (i.e. louder) than high vowels. This means that diphthongs
typically have a more sonorous part and a less sonorous part. For example, in
a diphthong like [ai], the more sonorous part is [a].

One potential confusion about the transcription of diphthongs is that there
are several competing practices. Some use a sequence of two vowel symbols, e.g.
[ai] and [au], as we have done here. To make a distinction between a diphthong
and two separate vowels in a sequence, some use a ligature mark over a two-
vowel transcription such as [ai ] and [au] to indicate a diphthong. Alternatively,
a diacritic may be placed below the less sonorous part of the diphthongs, e.g.
[ai] and [au]. One may also use the combination of a vowel plus a glide, e.g. [aj]
and [aw], to transcribe a diphthong, which highlights the louder and percep-
tually stronger element of a diphthong as the main nuclear vowel. In terms of
pronunciation and perception, the sounds of these different transcriptions are
produced and perceived the same way, or at least very similarly. In this book, I
continue to use the two-vowel sequence for a diphthong and the glide symbol
for a non-syllabic vowel-like sound as defined in the previous section.

In sum, a diphthong is a complex vowel that changes its vowel quality within
a syllable. A long vowel such as [a:] is a monophthong that is longer than a short
monophthong such as [a]. A long monophthong such as [a:] and a diphthong
such as [ai] are of similar length and longer than a short monophthong [a].
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The difference between a long monophthong vowel and a diphthong is that
throughout the duration of the production, the vowel quality of a long vowel
remains more or less the same whereas that of a diphthong changes from one
type to another.

3.4 Vowels and glides in SC

This section discusses SC vowels and glides with more examples, determines
their phonemic versus allophonic status by showing the context in which a
vowel or a group of vowels occurs, and comments on some of the phonetic
variations and speaker differences in SC. Practical advice to learners of SC is
provided for those vowels that are absent in English.

3.4.1 High vowels/glides and apical vowels

From the discussion in §3.2, we know that SC has three high vowels and three
glides, as summarized in (15). The three high vowels in SC are phonemes that
can distinguish the meanings of words. For example, li [li]5; ‘power, strength’,
lii [ly]s; ‘green’, and lu [lu]s, ‘road’ have different meanings but they differ
only in the vowel. That is, replacing one high vowel with another would change
the meaning of the word. The examples in (16) all have a monophthong high
vowel.

(15) SC high vowels and glides

Front Back

Unrounded Rounded Rounded

Vowel i y u
Glide J q w

¢ (16) Examples for high vowels

a. [i] ni [nilyy  ‘you’ mi [mi]sy  ‘rice’
g [tehi]ss ‘seven’ yi o [jilss ‘one’
b. [yl li [ly]s ‘green’ qi} [tghy] 51 ‘togo
nii  [nylys ‘female’ yii  [uyylss  ‘fish’
c. [u] shu [su]ss ‘book’ hii  [xulyg ‘tiger’

(¢

bu [puls; ‘not’ wit  [wulag  ‘five’
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Many English-speaking learners of SC find it difficult to pronounce [y]. As
a high front vowel, [y] has the same tongue position as [i]; the only difference
is that [y] has lip rounding. To practice pronouncing [y], say [i] continuously
for as long as you can, during which time tightly hold the tongue position
but gradually move the lips to the protruded and rounded shape; this is like
producing [i] and at the same time trying to say [u] by maintaining the tongue
in front position.

Consider now the examples for glides in (17). Notice that all the glides except
one are followed by a low or mid vowel. In contrast, in (16) no high vowels
are followed by such vowels. Recall that a mid or low vowel is more open and
more sonorous than a high vowel (§3.1.1). When a high vowel is followed by a
mid or low vowel, a more sonorous vowel is assigned to the nuclear position,
and the high vowel before it is then assigned to the onset position. As discussed
earlier (§3.2), a high vowel in an onset position is a glide.

(17) Examples for glides

a. [j] yé¢ [jeloa  ‘also’ ya [ja]ss ‘tooth’
jie  [tgjelss ‘street’ xido [gjau]y;s  ‘small’

b. [y] yueé [ye]s; ‘month’ yun  [yyn]ss ‘cloud’
xué [eyelss ‘tostudy’ xudn [¢yen]rs  ‘to choose’

c. [w] wen [wan]s; ‘toask’ wo [wo]z14 T
duo [twolss ‘many’ gui [kweils;  ‘expensive’

SC has two more high vowels whose distributions are very limited. Tradi-
tionally they are called Ap1caL vowels. (Recall from §2.1.3.2 that an apical
sound is produced with the tongue tip.) The examples in (18) show that the
apical vowel [1] appears only after the dental affricates and fricative in syllable
final position and the apical vowel [1] appears only after post-alveolar conso-
nants in syllable final position. Both sets of consonants involve the tongue tip
in articulation. In pinyin, the letter iis used for both vowels. However, it would
be a mistake to produce these vowels as the high front vowel [i].

(18) APICAL VOWEL [1] APICAL VOWEL [l]
zi  [tsip;4 ‘son’ zhi [tst]a1s  ‘paper’
ci [tsM]ss  ‘word’ chi  [ts!]ss ‘to eat’
si [st]s ‘four’ shi  [si]ss ‘ten’

i [n]s ‘day’

As we already know, the term apical means using the tongue tip for articula-
tion. The tip of the tongue is used by some consonants (§§2.1.3.2, 2.2.1, 2.2.3,
2.2.4), but vowels normally involve only the body of the tongue. Apical vowels
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are therefore unusual vowels that make use of the tongue tip. They appear
only after apical consonants. In fact, whether or not apical vowels are real
vowels is controversial. Some scholars, such as Chao (1968:24) and Duanmu
(2000:36-7), believe that the so-called apical vowels are simply voiced syllabic
consonants that are the voiced extension of the preceding consonants into the
syllabic nucleus position. Those apical vowels after affricates and fricatives
are also called fricative vowels because the syllabic nucleus is the extension of
the preceding fricative or the fricative part of an affricate and has the feature
of friction (Ladefoged and Maddieson 1996:314). According to Lee and Zee
(2003) and Zee (2003a), the apical vowel after dentals is a syllabic apical-
laminal or laminal dental (alveolar) approximant, and the apical vowel after
post-alveolars a syllabic apical post-alveolar approximant. In this book, I also
consider these apical vowels to be syllabic approximants and follow Lee and Zee
(2003) in using [1] for both types of syllabic consonants, as shown in (19). In
the IPA system, [1] is used for dental, alveolar, and post-alveolar approximants,
so the same symbol is used for both dental and post-alveolar approximants in
(19). However, it is important to keep in mind that the syllabic consonant [j]
after dental consonants should be produced as a dental approximant and that
after post-alveolar consonants as a post-alveolar approximant.

(19) Syllabic consonants

DENTAL APPROXIMANT POST-ALVEOLAR APPROXIMANT

a. zi [tsa]yy  ‘son’ zhi  [tsi]o14  ‘paper’
b. ¢f [ts"g]ss ‘word’ chi [ts"1]ss ‘to eat
c. si [s1]s; ‘four’ shi  [si]ss ‘ten’
d. ri [11]5; ‘day’

In terms of articulation, the tongue tip stays in the same location within
the oral cavity throughout the whole syllable. With the exception of the onset
consonant [1] in (19d), the syllable onset consonants in (19a—c) are voiceless,
but the nuclear part of the syllable, i.e. the syllabic consonant, is voiced. To
learn how to pronounce these syllabic consonants, you basically prolong the
pronunciation of the consonant. For ri [11]5;, you may think of this syllable
as having a long consonant [1]. For those six syllables in (19a—c), prolong the
pronunciation of the consonant but produce a voiceless consonant in the first
phase of the syllable (i.e. the syllable onset) and a voiced one in the second
phase of the syllable (i.e. the syllabic nucleus). During the syllabic nuclear
phase, there can be a lesser degree of constriction; that is, the tongue tip can
be moved slightly away from the teeth or the post-alveolar region at the end of
the syllable with little friction.
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The front rounded high vowel/glide and the apical vowels are absent in some
Chinese dialects, and some dialect-accented speakers of SC may replace them
with different vowels. For example, some SC speakers in Taiwan replace an
apical vowel with [w] (the high back unrounded vowel) or [u], and replace [y]
with [] (the high central vowel) or [i], as shown in (20) (see §12.3.2 for more

details).
(20) PINYIN SC TAIWANESE-ACCENTED SC
st “four’ [si]s1  [suwr]s; or [suls;

li ‘green’  [lyls;  [li]s; or [li]s)

3.4.2 Mid vowels

SC’s mid vowels are summarized in (21). Consider first the front unrounded
and back rounded vowels, examples for which are given in (22).

(21) SC Mid Vowels

Front Central Back

Unrounded Unrounded Unrounded Rounded

Mid e ) ¥ 0

¢ (22) Examples for front unrounded and back rounded mid vowels

a. [e] indiphthong; not in syllable final position

mei [mei]s;  ‘sister’ géi [kei]z14  ‘to give’

lei [lei]s; ‘tired’ shéi  [seilss ‘who’
b. [e] in syllable final position

jie [tgjelss  ‘street’ xié [¢gje]s: ‘thank’

tie [thje]ss  ‘to paste’ bié [bje]ss ‘don’t’
c. [o] in diphthong; not in syllable final position

téu [tPoulss ‘head’ zou [tsou]s1s  ‘go, walk®

gou  |koulys ‘dog’ shou [sou]r;s ‘hand’
d. [o] in syllable final position

duo  [twolss  ‘many’ zuo  [tswo]s; ‘do’

shuo [swolss  ‘to speak’ guo  [kwolss  ‘wok’

Recall from §3.1.4 that for some SC speakers [e] and [o] in syllable final posi-
tion are phonetically closer to the lax vowels [e] and [9] respectively. Another
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type of variation is that when [e] and [o] appear in diphthongs, some speak-
ers produce a mid vowel closer to the schwa [2]. For example, [kei],4 sounds
like [kai];14, and [kou], ;4 like [kau], ;4. Therefore, you may see transcriptions
that use [e] and [o] in syllable final position and use [2] when they are in
diphthongs, i.e. [9i] and [au].

For the back vowel, the degree of rounding for [o] in a diphthong is indeed
less than that in syllable final position and the rounding may be totally absent
in some speakers, but for some SC speakers there is still some degree of round-
ing for [o] in a diphthong. Variation in the degree of rounding also occurs in
English. For example, some English speakers have a lesser degree of or little
rounding for [u] in a word like good. For the front vowel, there is also variation
between [e] and [2] among SC speakers, although some degree of fronting from
the central position is still common. In addition, various Mandarin dialects
have much variation between [e] and [2] and between [0] and [a] for either
syllable medial or final position or for both (Lin 2002). Therefore, when speak-
ers of various Mandarin dialects speak SC (either with or without an accent
influenced by the local dialects), variation is typically present.

Despite the phonetic variation, we still use [e] and [o] for syllables like those
in (22) because phonetic transcriptions for general purposes need not indicate
all the phonetic details and variations among speakers. For the purposes of
comparing dialectal differences, narrow transcriptions with phonetic details
would then become much more important.

One important generalization we can draw from (22) is that [e] and [o]
do not occur in the same environment; that is, they are ALLOPHONES in
COMPLEMENTARY DISTRIBUTION but not independent phonemes (see
below and the diagram in (27)). If you go through the examples in (22), you
should find that [e] is always next to [i] or [j], and [o0] is always next to [u]
or [w]. This is because, like [i]/[j], [e] is front unrounded, and, like [u]/[w],
[0] is back rounded. We can say that the mid vowel is produced with the same
backness and rounding as the adjacent high vowel/glide.

When we produce a sequence of sounds, the articulations of adjacent sounds
are usually overlapped so as to facilitate the production of the sound sequence,
i.e. for ease of articulation. This overlapping of articulations is called coARr-
TICULATION in phonetics. One example from English is the difference
between the [k] sound in cooland the [k] sound in key. Say both words in front
of a mirror and pay attention to your lips before and during your production of
[k]. You should notice that your lips are slightly rounded when you produce [Kk]
in cool. This is because you are anticipating the articulation of a rounded vowel
[u] and start the lip rounding articulation for a smoother transition from [k] to
the rounded vowel. In a similar fashion, the lips are in an unrounded position
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for the [k] in key, anticipating the articulation of the unrounded vowel [i:]. We
can say that the rounding feature of the vowel is extended to the consonant [k]
because of coarticulation and for ease of articulation.

In SC, for [ei] and [je] the front unrounded articulation is extended from the
high vowel/glide to the mid vowel, making the mid vowel front unrounded, and
for [ou] and [wo] the back rounded articulation is adopted by the mid vowel.
In phonology, when a sound becomes more like its neighboring sound(s), we
have an ASSIMILATION process (see §§7.1.2.1, 7.2, and 7.2.4).

There are some more complications, however. When a mid vowel is preceded
by a front rounded glide, we do not have a front rounded mid vowel [@], as
shown in (23). Therefore, we have to say that the mid front unrounded [e]
occurs when a mid vowel is next to a high front vowel/glide (either rounded or
unrounded) and the mid back rounded [o] occurs when a mid vowel is next
to a back rounded vowel/glide.

(23) [e] after [y]

yue [ygels; ‘moon’ jué  [teye]ss ‘to dig’
qué [tePyelss ‘tolack’ xué [eyelss ‘boots’

What if a mid vowel is adjacent to both a high front and back front
vowel/glide? The examples in (24) show that when a diphthong that con-
tains a mid vowel is preceded by a high glide, the mid vowel takes on the
following vowel features. More on SC mid vowel assimilation will be discussed
in §7.2.4.

(24) [j1 + [ou] [w] + [ei]
you  [jou]ss ‘oil’ weéi  [wel]yyy  ‘tail’
jiti  [tgjou]yis  ‘wine, liquor’ gui  [kwei]s ‘expensive’

Consider now the examples for the central and back unrounded mid vowels
in SC. These two vowels never appear in the same context, i.e. they are allo-
phones in complementary distribution. As we can see in (25), the schwa [9]
occurs only before a consonant such as n [n] or ng [p], and [¥] appears only in
a CV syllable (a consonant plus vowel syllable). We can say that there is a rule
that changes [2] to [¥] when it is in a CV syllable. In other words, [a] occurs
only when it is before a nasal consonant; in a different position, it changes
to a different sound. The mid back unrounded vowel [¥] is like the vowel
[o] but without lip rounding. You can either produce [o] with slightly spread
lips or move the tongue slightly backward when producing the central mid
vowel [a].
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& (25) Examples for central and back unrounded vowels

[2]  in syllable medial position before a consonant

a. béen [pon]s; ‘stupid mén [mon]ss ‘door’
b. wen [won]s; ‘toask’ déng  [tapaa ‘to wait’
c. bing [pjoplss ‘ice’ chim [tsPwon]ss ‘spring’

[¥] in syllable final position

d. le (1¥]5; ‘happy’  che  [ts"¥]ss ‘car
he [x¥%]55 ‘to drink” re [1¥]5; ‘hot’

In pinyin, the letter e is used for both [o] and [¥] vowels. In (25c), you
may notice that the words ‘ice’ and ‘spring’ have the schwa as the main vowel
although in pinyin the letter eis absent. This is because SC has a rule that inserts
the schwa between the glide [j] and the nasal [] and between the glide [w] and
the nasal [n]. We will discuss these rules in §8.1.5.

In SC, there are three high vowel phonemes that distinguish word meanings.
In contrast, SC mid vowels are not phonemes but allophones that occur in
different contexts. That is, there is only one mid vowel phoneme and there are
four mid vowel allophones, as listed in (26). The diagrams in (27) and (28)
illustrate the differences between high and mid vowels in terms of phonological
versus allophonic status. Recall that the phoneme is an abstract entity stored in

our cognitive phonological system and allophones are actual pronunciations
(§1.5.2).

(26) Distributions of SC mid vowels

[0] Dbefore consonants
[e] in a diphthong followed by [i]
in syllable final position preceded by [j] or [y]
[0o] in a diphthong followed by [u]
in syllable final position preceded by [w]
[¥] in syllable final position in a CV syllable

(27) Phoneme el
Allophone [2]  [e] [o] [¥]
(28) Phoneme fi/ Iyl fu/
/N VAN 7y,
Allophone il [j] [yl [yl [u] [w]

[i], [y], [u] in syllable nuclear position
(i1, [yl, [w] in syllable onset position
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In sum, SC has four mid vowels that appear in different environments. We
have seen differences in phonetic details and speaker variation for [e] and [o]
and how mid vowels are phonologically classified differently from high vowels.

3.4.3 Low vowels

Phonologically speaking, SC has only one low vowel. That is, there is only one
low vowel phoneme /a/. However, depending on the context in which the low
vowel occurs, the low vowel has different PHONETIC REALIZATIONS. As
the examples in (29de) show, when the low vowel is followed by [u] or ng [p], the
tongue is moved more backward and is more like a back unrounded vowel [a].

& (29) SC low vowels

a. [a] in syllable final position

ya  [ja]ss ‘duck’ ba [palss  ‘eight’
b. [a] in diphthongs ending in [i]

bai [pai]ss  ‘white’ lai  [lai]ss  ‘to come’
c. [a] before [n]

san [san|ss  ‘three’ kan [kManl]s; ‘to look’
d. [a] in diphthongs ending in [u]

mao [maulss ‘cat’ ldo [lau]yy  ‘old’
e. [a] before [n]

tang [tPap)ss ‘candy’ bang [pap]ss ‘to help’

The examples in (30) show that when the low vowel is between [j]/[y] and [n],
the vowel becomes fronted and raised, which is similar to the lower mid vowel
[e], the vowel in English bed. Recall also that of the two mid vowels, [e] and
[e], the lax [e] is lower than the tense [e], so we can also call [g] the lower mid
vowel (§3.1.4). However, depending on the speakers, the vowel between [j]
and [n] may sound more like [a&], the vowel in English bad, and for the vowel
between [y] and [n], some speakers keep the low vowel as [a]. The difference
between [@] and [a] is that [a] is slightly higher and more front than [a].

§ (30) Low vowel between front glide and [n]

a. [e] or [&] between [j] and [n]
yan  [jen]y1s [jen]yy ‘eye’ litn [ljen]oy4 (ljenlyy  ‘face’
b. [g] or [a] between [y] and [n]
yudn [yen]ys [yan],y ‘far’ xudn [g¢yen]s4 [eyan]yy  “choose’

For those speakers who have fronted and raised the vowel to [g] or [e],
COARTICULATION is at play again. The glides in (30) are high and front,
and, as we have seen in §$2.1.3.2 and 2.2.1, the consonant [n] makes use of the
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tongue tip/blade for articulation. Amid the flow of articulation, the low vowel,
being influenced by the articulations of the two neighboring sounds, is then
moved forward and upward to a lower mid vowel [g] or to a higher low front
vowel [@]. For simplicity, we disregard speaker variation and use [¢] for the
examples like those in (30).

The diagram in (31) illustrates the low vowel phoneme and its allophones,
i.e. its different phonetic realizations in different contexts.

(31) Phoneme /a/
/I\
Allophone [a]  [a] [e]

[a] before [u] and the velar nasal [n]
[e] between [j]/[y] and the dental nasal [n]
[a] in other contexts

3.4.4 Diphthongs

We have seen in §3.3 that there are four diphthongs in SC. More examples are
given in (32).

& (32) SC diphthongs

a. [ai] [ai]5; ‘love’ bai [pailss  ‘white’
wai [walls;  ‘outside’ mai  [mai]s;  “to sell’

b. [au] gao [kau]ss ‘high, tall’ bao [pau]ss ‘to fold’
dao [taul]ss  ‘knife’ hdo [xaulss ‘good’

c. [el] mneéi [nei]s; ‘inside’ weéi  [wei]ys  ‘tail’
méi  [meilys  ‘beautiful’ huéi [xweilss ‘grey’

d. [ou] héu [xou]ss ‘monkey’ gou [kou]s; ‘enough’
you [joulss  ‘oil’ dou [tou]s; ‘bean’

As mentioned in §3.3, in actual articulation, the ending parts of the diph-
thongs usually fall short of the high vowel position of [i] and [u]. The [i] vowel
in a diphthong can become [1] or even [e] in fast speech; [u] in a diphthong
can become [u] or [0]. You may have noticed that for [au], the pinyin system
uses ao instead of au. We can say that there is a rule in which [i] and [u] in
diphthongs become lower in height. In our transcriptions, we still use [i] and
[u] and disregard the phonetic details and variations that depend on speakers
and speech rate.

There are two types of diphthongs: falling diphthongs and rising diph-
thongs. The diphthongs we have seen so far are falling diphthongs, in which
the soNoRr1TY level falls from higher to lower (mid/low vowel quality to high
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vowel quality). Recall that mid and low vowels are more open than high vow-
els and hence more sonorous (i.e. louder) than high vowels (§3.1.1). Some
consider the SC examples such as those in (33) as rising diphthongs; that is,
the sonority level rises from lower to higher (high vowel quality to mid/low -
vowel). Moreover, in romanization systems and in most transcriptions of SC
and Chinese dialects, triphthongs with three vowels in a syllable are used, as
the examples in (34) show.

(33) Rising diphthongs?

SCEXAMPLE RISING DIPHTHONG GLIDE + VOWEL
xidng  ‘to think’ [ia] [ja]

xie ‘thank’ [ie] [jel

xXué ‘to study’ [ye] [ye]

guan  ‘to close’ [ua] [wa]

duo ‘many’ [uo] [wo]

(34) Triphthongs?

SCEXAMPLE TRIPHTHONG GLIDE + DIPHTHONG
tiago  ‘to jump’ [iau] [jau]
huai ‘bad’ [uai] [wai]
dui  ‘correct’ [uei] [wei]
qui ‘ball’ [iou] [jou]

However, the first high vowels in these cases can be treated as glides in the
syllable onset, as shown by the second set of transcriptions in (33) and (34).
That is, the high-vowel-like sounds before the nuclear vowel are not analyzed
as vowels in the syllable nucleus. The diagrams in (35) illustrate the relevant
syllabic structures for (33) and (34).

(35) 4. o (= syllable)
/\
Onset Rime
/\
Nucleus Coda
| |
g w a n
b. G (= syllable)
/\
Onset Rime

|
ﬂ Nucleus
.

tj a u
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Note that a falling diphthong occupies the nucleus position as shown in (35b).
Under this analysis, SC has only falling diphthongs but no rising diphthongs
or triphthongs.

Then why are symbols of vowels often used either in phonetic transcriptions
or romanization systems in examples like (33) and (34)? First, it is a tradition
in Chinese phonology to treat all voco1ps as vowels. Second, in Chinese,
as in many languages, glides are the NON-sYLLABIC counterparts of the
high vowels: a glide differs from its corresponding vowel by being non-syllabic
(§3.2): when a high vowel is assigned to a syllable margin, it becomes a glide
(§3.4.1). As we will see in §5.2.2 and §8.1.1, which high vowel becomes a glide
is predictable by syrraBirication rules. Third, the phonetic difference
between a vowel and a glide is minimal and whether a vocoid should be part
of a diphthong/triphthong or treated as a glide in the syllabic margin is subject
to phonological analysis, which varies from one researcher to another.

Under our analysis here, asillustrated in (35), the high vowel before amid/low
vowel is a glide in onset position; a mid or low vowel and its following high
vowel form a falling diphthong which appears in the syllable nucleus.

3.4.5 Rhotacized/Retroflexed vowels

The so-called retroflexed vowels occur in the rime er in SC and in ér-hua rimes
(the r-suffixed rimes) commonly found in the speech of Beijing speakers. The
retroflexed vowels are also referred to as rhotacized (r-colored) vowels (e.g.
Lee and Zee 2003) or rhotic vowels (Ladefoged and Maddieson 1996:313)
because these vowels can be produced in various ways to achieve the same
auditory effects, and they usually do not make use of the undersurface of the
tongue tip, as one would expect for a retroflex sound (cf. §3.1.5). The ér-hua
process will be explained and discussed in §8.2, and in this subsection we
focus on the articulation and the transcription of the rhotacized/retroflexed
vowels.

The rime er in SC, as in words like er ‘two’ and ér ‘son’, is rather unusual.
First, the number of morphemes/words using this syllable is very limited in
number. Second, no onset consonant can appear before the rime er. Third, it is
unclear if this rime consists of a single vowel, a syllabic consonant, a diphthong,
or a vowel plus a consonant. Similar difficulty also occurs in English for the
transcription of the er-suffix as in reader.

In terms of articulation, the most common way to produce the vowel is to
retract the tongue body backward. Some speakers may also raise the tip of
the tongue toward the post-alveolar region. Current SC speakers from Beijing
seem to use only tongue body retraction (Eric Zee and Wai-Sum Lee, personal
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communication; Lee and Zee 2003; Zee 2003a). The articulation of this vowel
bears some similarities to the rhotacized vowel [2¢] as in sir in some varieties of
English (§3.1.5). Because the tongue tip is moved up toward the post-alveolar
region during the vowel articulation for some speakers and also because [1] in
SCis traditionally considered to be a retroflex approximant (§2.2.4), the vowel
in the er rime is often labeled as a retroflexed vowel.

There can then be several ways to transcribe er, as shown in (36). In the first
type of transcription in (36a), the rime consists of a mid central vowel as the
syllable nucleus and a post-alveolar approximant in the syllabic coda position,
which has been transcribed as either [r] or [1]. In the second and third types of
transcriptions in (36bc), the rime has only a single vowel, either rhotacized or
retroflexed. Under the two-segment view in the first type, it is also recognized
that the mid central vowel before [1] is rhotacized/retroflexed, so for a narrow
phonetic transcription, [21] could be either [a-1] or [a1]. A syllabic consonant
has also been used sometimes, as shown in (36d).

(36) Transcriptions of the rhotacized/retroflexed vowel

a b s d.

[o] + [1] rhotacized  retroflexed  syllabic

[o] + [r] vowel vowel consonant
ér ‘son’ [a1]35/[ar]35 [&]35 [9"]35 [r]3s/[a]35
ér ‘ear’ [o1]214/[or]214  [3¢]214 [0']214 [r]214/[1]214
er ‘two’  [a1]si/[ar]sy [2]51 [0']51 [r]s1/[a]s1

The suffix used in the ér-hua process has been variably transcribed, e.g. [a1],
(1], [r], or [a¢] (§8.2.2). When the suffix is added to a word or morpheme,
the vowel of the word/morpheme becomes rhotacized (§8.2). The tongue is
retracted (with or without the tongue tip being raised) during the production
of the vowel and rime. For example, the morpheme in (37a) has a rhota-
cized/retroflexed rime and vowel when the suffix is added as in (37b), for
which three types of transcriptions are shown.

(37) a. Unsuffixed morpheme
ba [palsia ‘handle’
b. Suffixed morpheme
bar  [pai],14 or [pad],iy or [pa'i]yy ‘handle’

For simplicity and convenience, the first type of transcription in (36a)
and (37b), i.e. [a1] and [a1], and the term ‘rhotacized’ are adopted through-
out this book. We will see more examples of rhotacized vowels and rimes
in §8.2.
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Table 3.3 Vowel phonemes in SC.

Front Central Back

Unrounded Rounded Unrounded Rounded

High i y u
Mid )
Low a

3.4.6 SC vowel phonemes

3.5 Summary

Table 3.3 summarizes the vowel phonemes in SC. If you compare this table
with Table 3.2 in §3.1.6, you can see that: (i) [e]/[z] and [a] are absent here
because they can be treated as phonetic variants or allophones of the phoneme
/a/ in predictable contexts; and (ii) [e], [0], and [x] are also removed because
they can be treated as phonetic variants of the phoneme /5/.

In this chapter, we have studied the phonetic features used for describing and
classifying SC and English vowels.

 Vowels are classified according to three groups of features indicating basic
vowel quality: high-mid-low, front-central-back, and rounded-unrounded
(§$3.1.1-3.1.3).

 Vowels can also be pronounced with longer and shorter duration. A long
vowel may have consistent vowel quality throughout (a long
MONOPHTHONG ) or may move from one vowel quality to another
(apIPHTHONG) (§3.3).

e A vowel can be further modified to become NAsAL1ZED (under the
influence of an adjacent nasal consonant) or RHOTACIZED or retroflexed
(under the influence of an adjacent rhotic or retroflex) ($3.1.5).

* SC and English vowels have been compared for the similarities and
differences in phonetic properties (§3.1; Tables 3.1-3.2 in §3.1.6).

¢ SC has three high vowels and three G L1 D ESs, including the high front
rounded vowel and glide that are absent from English. A glide is treated as
an ALLOPHONE of its corresponding high vowel PHONEME occurring in
ONSET position, i.e. a vowel-like sound that functions like a consonant
(§3.2 and §3.4.1).
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* The so-called apical vowels in SC are SYLLABIC CONSONANTS
occupying the syllable NUCLEUSs position and function like vowels
(§3.4.1).

* There is only one mid vowel PHONEME in SC but it has four mid vowel
ALLOPHONES in mutually exclusive contexts (§3.4.2). There is also only
one low vowel phoneme in SC and it has three ALLOPHONES (§3.4.3).

e SChas four p1PHTHONGS: two of which move from a low vowel to a high
vowel and the other two from a mid vowel to a high vowel (§3.4.4).

* The rHOTACIZED vowels are vowels with added articulation features
similar to the post-alveolar [1], and have retracted tongue body (§3.4.5).

* We have concluded that SC has only five vowel phonemes. The PHONETIC
REALIZATIONS or variants of these phonemes, i.e. the actual phonetic
pronunciations of these phonemes, are governed by phonological and

phonetic rules to be discussed in chapters 7 and 8.

EXERCISES
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4 Tone

In this chapter, we study the phonetic properties of SC tones and how these
tones are classified and transcribed. We start with how tone is produced and
perceived and what phonetic properties are associated with each type of tone
(§4.1). In §4.2, the tones of SC are discussed in detail and practical advice
on pronunciation is provided. The final section (§4.3) summarizes the main
points of the chapter.

4.1 The phonetic properties and classification of tone

As mentioned in §1.3, other than consonants and vowels, TONE is the third
kind of speech element used by languages like SC to distinguish word meanings.
That is, a change in the pitch of a word can change the meaning of a word.
About 60-70 percent of the world’s languages are TONE LANGUAGES (Yip
2002:1), most of which are spoken in Asia, Africa, and central America.

Since tone is manifested by the pitch of the voice, each tone is classified
according to: (i) how high orlow the pitchis (p1TcH LEVEL);and (ii) what the
pattern of pitch change is (P1TcH coNTOUR). In this section, I first explain
informally what tone is (§4.1.1) before we study the phonetic properties of
tone (§4.1.2). After clarifying what speech units can manifest tone (§4.1.3), I
discuss how tones are classified and transcribed (§4.1.4).

4.1.1 What is tone?

When we speak, the pitch of our voice is changing continuously. The pattern
of pitch changes over a phrase or sentence is called INTONATION. Intonation
expresses syntactic and contextual meanings but not word meanings. Say the
examples in (1) and pay attention to the pitch of your voice. Note the differences
between (1la) and (1b) and those between (1¢) and (1d).
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(1) Intonation

a. Ilove my dog.

b. Do you love your dog?

c. John! (affirmative answer to ‘Who did this?’)

d. John? (uncertainty in an answer to ‘Do you know who did this?’)

At the end of a statement or an affirmative answer (lac), the pitch is falling
or lowered, but at the end of a question (1bd) the pitch is rising or raised.
Intonation adds some additional information for a phrase or sentence; however,
whether you raise or lower your pitch, the meaning of each word stays the same
(see §10.2.1 for more on intonation).

All languages have intonation. In a non-tone language like English, pitch
variations convey only syntactic and contextual information, but in a tone
language like SC, pitch variations have the additional function of conveying
differences in word meanings. Therefore, tone can be defined as the pattern of
pitch changes that affects the meaning of a word.

Using the same examples as in §1.3, we see again in (2) that each of the four
examples has a different tone and each word has a different meaning and its
own written form as shown by the Chinese characters. Another set of examples
is given in (3).

¢ (2) Tonal contrasts in SC

Tone Pitch

number Pitch pattern value Example

1 high level 55 [malss ma ‘mother’ g
2 high rising 35 [malss md ‘hemp’  js
3 low falling-rising 214 [maly4 md ‘horse’ 1
4 high falling 51 [mal]s; ma ‘to scold’ =

¢ (3) Additional examples for the tonal contrasts in SC

Tone Pitch

number Pitch pattern value Example

1 high level 55 [palss ba ‘eight’ N
2 high rising 35 [palss bd ‘pull out’ 3
3 low falling-rising 214 [palai4 bd ‘handle’ 4
4 high falling 51 [pals; ba ‘father’ %
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TheriTcH VALUE is used for the transcription of tone, and in §4.1.4 below,
we will see various practices in the transcription of SC tones. As mentioned in
§1.3, each number given in the pitch value represents relative PITCH LEVEL
(pitch height), with 1 indicating the lowest pitch and 5 the highest pitch on a
scale of 1 to 5. By combining two or more pitch value numbers, we can also
represent the PITCH coNTOUR (the pattern of pitch change). For example,
tone 4 is transcribed as 51, which means this tone is produced by starting with
the highest pitch level and quickly moving downward to the lowest pitch level.
You can think of the relative high versus low pitch level as the high versus low
musical key or note, and a pitch change from a higher to a lower pitch in a
falling tone is like the movement from a higher to a lower key on a musical
instrument or in singing.

In SC, tone 1 is a high level tone since the pitch is highest at level 5 and the
pitch stays the same without going upward or downward, whereas tone 4 is a
high falling tone since the pitch starts high and falls down to the low pitch.
Tone 2 is a high rising tone because the pitch starts at the mid level of 3 and
rises upward to the high level of 5, and tone 3 is a complex low falling-rising as
the pitch starts low at level 2, then goes even lower to level 1 before rising up
to level 4. Note that tone 3 is low falling-rising only in phrase final position. If
tone 3 is followed by another tone, it is simply a low tone: 22 or 21 (see also
§4.2.1).

It is important to keep in mind that the pitch scale shows relative rather
than absolute pitch values; that is, it only indicates that within a particular
pitch range, which could be different from person to person or in different
emotional states, if a high tone is assigned a 4 or 5 value then a low tone is at 2
or 1 in order to be identified as a low tone. In addition, a level tone like 55 or
22 can be phonetically slightly falling or rising (e.g. 54, 21) but is still perceived
as a level tone.

4.1.2 The phonetic properties of tone

I have described tone and intonation informally in terms of pitch. The question
is: what is pitch? Consider first the phonetic term FUNDAMENTAL FRE-
QUENCY (F0). FO refers to the vibration rate of the vocal folds, i.e. how fast
the vocal folds vibrate. The faster the vocal folds vibrate, the higher the F0, and
the higher the FO, the higher the pitch.

In a single cycle of vibration, the vocal folds are first brought fairly close
together, the air from the lungs then pushes through the narrow glottal opening,
which induces a sucking effect to make the vocal folds completely closed to
block the air escaping from the lungs, but the pressure built up from the lungs
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eventually breaks apart the vocal folds, releasing a puff of air (Yip 2002:6-7).
FO is then the number of such cycles occurring in a second. F0 is measured in
Hertz (Hz) and one Hertz is one cycle per second. If the vocal folds complete
each cycle of vibration 100 times in a second when a sound/tone is produced,
then the FO of that sound/tone is 100 Hertz (Hz). A sound/tone with an FO of
200 Hz has the vibration rate of the vocal folds at 200 cycles in a second and is
perceived as higher in pitch than one with an F0 of 100 Hz.

Unlike F0, which is an acoustic term that refers to the frequency of the vocal
folds’ vibration of the speech signal itself, pitch is a perceptual term referring
to a listener’s perception of the F0 of the speech signal. A high tone has higher
pitch and higher FO and a low tone has lower pitch and lower F0. In terms
of articulation, the most important factor that determines the pitch of voice
is the tension of the vocal folds (Ladefoged 2001:233). When the vocal folds
are stretched or stiff, the pitch goes higher; when the vocal folds are slack, the
pitch is lowered. Some other phonetic properties also affect the production and
perception of tone, such as the length and degree of thickness of the vocal folds,
but we do not have to get into these technical details here. For our purposes, we
simply say that the primary acoustic correlate of tone is F0, the main articulatory
correlate of tone is the tension of the vocal folds, and the perception of tone
depends on the perceived pitch level of F0.

4.1.3 The tone bearing unit

SUPRASEGMENTAL PROPERTIES include length, tone, stress, and intona-
tion that are not inherent properties of single consonants or vowels but can
be associated with a span of more than one segment. A SEGMENT is a sound
unit such as a consonant or a vowel.

In English, sSTRESSs is not a feature of a vowel but of a syllable. In a word
like computer, there are three syllables: com, pu, and ter, of which the second
syllable pu is the STRESSED syYLLABLE. Phonetically, a stressed syllable is
longer in length, higher in pitch, and/or louder. All these phonetic correlates
of stress can be most easily observed on the nuclear vowel of the syllable but
that does not mean that stress is a vowel feature. The phonological unit with
which stress is associated (the stress bearing unit) in English is either the sylla-
ble or the Mmor A, depending on analyses. A mora is a phonological prosodic
weight unit: a HEAVY SYLLABLE has two moras and a LIGHT SYLLA-
BLE has one. A heavy syllable is one that has a long vowel, a diphthong, or a
vowel followed by coda in the rime, e.g. syllables that have rimes like [i:], [ai],
[1n], and [@nd] are heavy syllables and have two moras. A light syllable has
only a single short vowel in the rime, e.g. a syllable that has a rime consisting
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of [a] is a light syllable and has one mora. In a stress language like English,
a heavy syllable tends to be stressed. For example, in a two-syllable verb, if
the second syllable is heavy then it is stressed: the word reply has a light syl-
lable [11] followed by a heavy syllable [plair] and the stress is on the second
syllable; in comparison, in the word carry, the second syllable [11] is light and
the stress falls on the first syllable [kPe] instead. (See §10.1.1 for more on
stress.)

By the same token, tone is not really an inherent vowel feature. A TONE
BEARING UNIT is the phonological entity that a tone is associated with.
Depending on languages and also depending on different phonological anal-
yses, the tone bearing unit can be the syllable, the rime, the mora, or any
soNORANT and vowel segments. The pitch level and/or pitch changes of
a tone are indeed most easily observed in the nuclear vowel of a syllable
or the sonorant segments within the rime, but tonal features are not the
same as vowel features such as high, low, front, and back that indicate vowel
quality.

The tone bearing unit in SC has been variously proposed to be the syllable,
the rime, or the mora. Phonetically, tone in SC is mostly manifested on the
syllable rime, but phonologically any of the above proposals can serve our
purposes.

4.1.4 The classification and transcription of tone

Intermsof PITCH LEVEL,tonescan be classified into high, mid, and low, and
intermsof PITCH CONTOUR (the shape of the pitch changes), we distinguish
LEVEL TONES Versus CONTOUR TONES. A level tone is one that has a
relatively consistent pitch level whereas a contour tone is one that changes
pitch level within a syllable. For example, a simple high tone is a level tone
with a consistent high pitch and a rising tone is a contour tone that starts
with a lower pitch level and ends with a higher pitch level within a syllable. A
level tone can be high, mid, or low and a contour tone can be rising, falling,
rising-falling, or falling-rising. The more complex contour tones such as rising-
falling and falling-rising are much less common cross-linguistically. African
tone languages mostly have level tones with some contour tones in limited
contexts, whereas Asian tone languages have more contour tones with fewer
restrictions.

(4) Simple classification of tone

a. Level tone: high, mid, low
b. Contour tone:  rising, falling, rising-falling, falling-rising
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In more complex tone languages, it is also necessary to divide the pitch range
into high REGg1sTER (the higher half of the pitch range) and low register (the
lower half of the pitch range), and within each register, level versus contour
and high versus low are further differentiated, as illustrated in (5). Note that
with this classification, a mid level tone has an ambiguous status: either a high
register low or a low register high. Which classification a mid tone belongs to
depends on the language. For our purposes, just be aware that a mid tone can
pattern with either a high or low register tone.

(5) Classification of tone with register

a. High register: high (high level) low (mid level)
rising  (high rising) falling  (high falling)

b. Low register: high (mid level) low (low level)
rising  (low rising) falling  (low falling)

As we have seen in (2) and (3), SC has one high level tone and three contour
tones: high rising, low falling-rising, and high falling. There have been various
ways to transcribe SC tones, five of which are given in (6). The system in (6a)
uses the tone number for convenience with no indication of the pitch values of
the tones. This type of transcription is used on the assumption that the reader
knows the actual tone value associated with each tone number. The system
in (6b) puts diacritic tonal marks on the top of vowels, a system that pinyin
adopts. The diacritic marks mimic the pitch contour to some degree but there
is no indication of the pitch level.

(6) TONE 1 ToNE 2 TONE 3 TONE 4
HIGH LEVEL HIGH RISING LOW FALLING-RISING HIGH FALLING
a. mal ma2 ma3 ma4
b. ma ma ma ma
c. mal ma maVj ma \
d. ma55 ma35 ma2l4 ma51
e. ma HH ma MH ma LH (LL) ma HL
f. ma HH ma LH ma LL ma HL

The systems of (6¢) and (6d) are similar in what they can indicate and were
introduced by Chao (1930, 1933, 1968). The graphic system in (6¢) is known
as Chao’s tone letters and has been adopted by the IPA to transcribe tones. The
system in (6d) is the numerical translation of the graphic system of (6¢). The
tone letters in (6¢) have the vertical bar serving as the reference for the pitch
range and the contour line to the left of the vertical bar is used to indicate the
pitch contour relative to the pitch range. For tone 1, there is a flat horizontal
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line on the top end of the vertical line, indicating a high level tone with no
pitch movement. The other three tones show pitch movement lines within the
appropriate pitch range: tone 2 has the line going from mid to high, tone 3 has
a dipping contour in the lower pitch range and tone 4 has a line going from
high pitch to low pitch. In (6d), the numbers are used to represent pitch values,
with 5 for the highest pitch and 1 for the lowest, indicating both pitch level and
contour, as explained earlier in §4.1.1. The numbers can also be superscripted
or subscripted (as we have seen in the transcriptions of SC examples in chapters
2 and 3). For tone 1, the number 5 indicates it is a high tone and two 5s means
there is no pitch change in the syllable and therefore it is a level tone. Tone 2
is a rising tone in the higher part of the pitch range (high register) with the
pitch changes from mid to high. Tone 3 starts with a low tone with very slight
dip, then rises to the higher pitch, and tone 4 starts high and falls to the low
pitch level. Note that these numbers and their corresponding tone letters are
just for relative reference and cannot be taken as absolute pitch values of the
tones because in a tonal system the high versus low and level versus contour are
relative rather than absolute. For example, we can also transcribe tone 1 as 44
and tone 2 as 24 since the difference between 55 and 44 and that between 35 and
24 are not significant in SC and we still have tone 1 as a high level tone and tone
2 as a relatively higher rising tone. Both systems in (6¢) and (6d) are commonly
used by fieldworkers transcribing the tones of different Chinese dialects.

The system in (6e) is commonly use by phonologists for the representation
of tones, with H for high pitch, M for mid, and L for low. A level tone has just
one feature such as HH or LL, and a contour tone has two different features
such as HL or LH, indicating the starting and ending points of the contour
tone. For tone 1, it is HH for a high level tone. For the rising tone 2, it starts
with M and ends with H, and for the falling tone 4, it starts with H and ends
with L. Note that for tone 3, it can be represented as LH, starting with L and
ending with H to form a low rising tone. As mentioned before, when tone 3 is
followed by another tone, it is simply a low tone without the rising part and
can be represented as LL. A system without M uses LH for the rising tone and
HL for the falling tone, as in (6f).

For our purposes, [ will continue to use the numerical system in (6d) for the
phonetic transcriptions of examples, but the system of (6e) will be used in the
discussion of tonal processes in chapter 9.

4.2 Tones in SC

This section covers the phonetic realizations and phonological status of SC
tones. We start with the four PHONEMIC TONES (i.e. tones that differentiate
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word meanings) and their various PHONETIC REALIZATIONS (§4.2.1),
and then introduce the NEuTrRAL TONE that occurs only in some contexts
(§4.2.2). These tones can vary in some contexts and such tonal variations are
discussed in §4.2.3. Practical advice to learners of SC will also be provided.

4.2.1 The four phonemic tones

SC has four basic tones, which are also called citation tones, and they are
phonemicg, i.e. the change of tone can lead to a change of word meaning. The
examples given in (2) and (3) earlier show that these four different tones are
four different tonal phonemes. The diagram in (7) illustrates the pitch level
and contour of the four tones.

(7) TONE 1 TONE 2 TONE 3 TONE 4
HIGH LEVEL HIGH RISING LOW FALLING HIGH FALLING
-RISING

55/HH 35/MH 214/LH 51/HL

5/H -

4/H /

3/M

2/L

1/L

To learn how to produce tones, start by finding out your pitch range. Go to
the highest and lowest pitch of your normal speaking range, then find the mid
pitch range. You may want to use humming first to feel the differences in pitch
level and contour before pronouncing the [ma] syllable with four different
tones. For the high level tone (tone 1), start with your higher pitch range and
remain high during your humming period or the pronunciation of [ma]. For
the high rising tone (tone 2), start at your mid pitch range and move the pitch
higher. You can think of this as if you are asking a question in English. As we
mentioned in §4.1.1, question intonation in English has a rising pitch for the
final syllable, e.g. John? For tone 3, you can either: (i) start with your low pitch
range and move the pitch a bit higher toward the mid pitch range at the end; or
(ii) start with your mid to low pitch range, go down to the lowest pitch and then
move the pitch back to the mid pitch range at the end. You may have noticed
that I did not ask you to move to the high pitch range at the end despite the fact
that the transcription for tone 3 is typically 214. The reason is that although
the rising part of tone 3 can reach up to the high pitch range, it most often
ends in the mid pitch level. For tone 4, make sure you go the top of your pitch
range and move the pitch down. This is similar to the falling intonation in a
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stressed affirmative emphatic answer in English such as Yes/, but note that in
English the starting pitch range may not be high enough. One common error
in producing the high falling tone in SC by English-speaking learners of SC is
that the starting pitch of the falling tone is lower than it should be.

The pitch level and contour in (7) are used in careful speech in pronouncing
a single syllable in phrase final position. In non-final position and also in
connected speech, tone 3 is basically a low falling or low tone (21 or 22), and
tone 4 is mostly realized as 53. The general pattern for tone 3 is that phrase finally
it is alow falling-rising tone but it becomes a low or low falling tone without the
final rise in non-final position. In fact, even in the phrase final position, tone 3
can be without the final rise in normal or fast speech (Duanmu 2000:221-2).
Therefore, one useful strategy to learn to pronounce tone 3 is to treat it simply
as a low tone; that is, produce it in the low pitch range with or without a
slight falling but without the final rise. According to Chao (1968:28-9), tone 4
becomes 53 when followed by another tone 4. However, in connected speech,
tone 4 is also often phonetically a 52 or 53 tone. For tone 4, it is crucial to
make it start high in your pitch range and then you can end it in the mid pitch
range; that is, the falling range is within the upper half of your pitch range. The
diagram in (8) illustrates tone 3 and tone 4 in non-final position and connected

speech.
(8) Phonetic variations in tones 3 and 4 in non-final position and connected
speech
TONE 3 TONE 3 TONE 4
LOW LOW FALLING HIGH FALLING
22 21 53 (OR52)
LL LL HM
5/H
4/H
3/M
2L
1/L T~

Now use the examples in (9) to practice the pronunciations of the four SC
tones. For simplicity, the tone value 51 and 214 are still used for transcriptions
of phrase final tones 3 and 4 respectively, but you should be aware of the
slight changes in actual pitch values as described above for connected speech.
Note also that tone 3 is pronounced like tone 2 before another tone 3 as the
highlighted example of (9d) indicates. This tonal change will be discussed in
§4.2.3 and §9.4.
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(9) Examples for four SC phonemic tones (T = tone)

da. T1 tang[ an|55 ‘soup’ wan [wan]55 ‘curve’

T2  tdng [tPap]
]
T4 tang [thap]51 ‘hot’ wan [wan]51 ‘ten thousand’
b. T1+T1=55+55  feiji [fei]55 |
T1+T2=55+35 kexué  [k™¥]55 [
TI+T3=55+214 gewn [kx]55 |
T1+ T4 =55+ 51 yinyue [jin]55 |
c. T2+ T1=35+55 chabéi [ts"a]35 [pei]55 ‘tea cup’
|
[
[
|

]

45 ‘candy’ wan [wan]35 ‘to play’
T3 tdng [tPap)214 ‘lie down’ wdn [wan]214 ‘late, evening’
tgi]55 ‘airplane’

¢ye]35 ‘science’

wu)214 ‘song and dance’

< L
ye]51 music

T2 +T2=35+ 35 rénmin [1on]35 [min]35 ‘people’
T2 +T3=35+ 214 qima [tchi]35 [ma]214 ‘to ride a horse’
T2 + T4 =35+ 51 tiyi [thi]35 [ji]51 ‘suggest, propose’

d. T34+ T1=21+55 yayin  [gy]21  [jin]55 ‘speech sounds’
T3 4712 =121 4355 yiiwén [yy]21  [wen]35 ‘language’

T34+ T3=35+214 yifa [yy]35 [fa]214 ‘syntax’
T3 + T4 =21+51 yuyi  [gy]2l  [ji]51 ‘semantics’

e. T4+ T1=534+55 dajia  [ta]53  [tgja]55 ‘all people, everyone’
T4 + T2 =53+ 35 shulin  [su]53  [lin]35 ‘woods, forest’
T4+ T3=53+214 funii [fu]53 [ny]214 ‘women’

T4 4+ T4=53451 biye  [pi]53 [je]51 ‘to graduate’

In connected speech, a tone does not always hold the same pitch level, and
the pitch contour can be less obvious or somewhat obscured. For example, the
high level tone can be like 44 or 54 or 545 and the high rising tone can be
like a 23 tone. In addition, the production of a tone is influenced by adjacent
tones. For example, a high level tone after a low tone may become a kind of
rising tone. The phonetic details of tonal variations in connected speech are
highly complex and we cannot discuss them further. To pronounce tone as
native speakers do is not an easy task for adult language learners, especially
when a sequence of tones is put together in a phrase or sentence. What can be
explained and covered here are the more general patterns of tonal variations,
such as those in (8) and others in the following two subsections and in §9.4,
to serve as guidelines for learners of SC. To make your tonal pronunciations
more native-like requires constant practice and preferably extensive exposure
to a SC-speaking environment.

In terms of tonal classification, SC has one level tone and three contour
tones. If we divide the pitch range into the higher and lower parts of the pitch
range, i.e. high and low registers (as shown in (5)), then we can group the four
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tones in SC into two types: the high level T1 (55), the high rising T2 (35), and
the high falling tones T4 (51 or 53) are tones of high register (within the higher
pitch range), and only one tone, the low falling (21) or low falling-rising (214)
T3, is within the lower pitch range, a low register tone.

4.2.2 The neutral tone

The NEUTRAL TONE in SC occurs in an unstressed short syllable in non-
initial position in a word or phrase and it must be preceded by at least one
syllable that has one of the four phonemic tones. The pitch level and contour
of the neutral tone varies depending on the preceding tone, as the examples
in (10) illustrate (based on Chao 1968:36). For convenience, I use TO for the
neutral tone. In pinyin, the neutral-toned syllable is treated as toneless with no
diacritic tonal mark placed on the vowel. Note that the variants of the neutral
tone in (10) is short (represented by one number) and has no pitch contour
(no falling or rising). Other studies show that the neutral tone variants have
pitch contour. An example of such a system is shown in (11) (based on Cheng
1973:56; cf. Shih 1987 and Yip 2002:181). In (11), the variants of the neutral
tone are either falling or rising tones.

& (10) The pitch values of the neutral tone I

Tl +T0=55+2 mama [ma]55 [ma]2 ‘mother’

kaile [kPai]55 [lo]2  ‘have opened, opened’
T2+ T0=354+3 yéye [je]35 [je]3  ‘grandfather’

lai le [lai] 35 (1a]3 ‘have come, came’
T3+ T0=21+4 jigiie [tge]2l [tgje]4 ‘older sister’

mdile [mai]21 [la]4  ‘have bought, bought’
T4+ TO0=53+1 didi [ti]53 [ti]1 ‘younger brother’

kanle [kMan]53 [la]1 ‘have seen, saw’

(11) The pitch values of the neutral tone II

T1 +TO=55+41 mama [mal55
kaile [kPai]55
T2 +T0=35+31 yéve [je]35 je]31

[
[la]41
[
laile [lai]35 [lo]
[
[
[
[

mal4l ‘mother’
‘have opened, opened’
‘grandfather’
31  ‘have come, came’
T3 4+ T0 =21+ 23 jigjie [tgje]2l
mdile [mai]2l
T4 +TO0=53+4+21 didi [ti]53

kanle [kPan]53 [12]21  ‘have seen, saw’

tegje]23  ‘older sister’
15]23  ‘have bought, bought’
tiJ21  ‘younger brother’
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The generalizations from (10) and (11) are that: (i) after the high register tones,
i.e. T1, T2, and T4, the neutral tone is low or falling; and (ii) after the low register
T3, the neutral tone is high or rising (cf. Cheng 1973:56; Yip 2002:182). Of the
three falling neutral tone variants in (11), the one after T1 is higher than the
one after T2, and the one after T2 is higher than the one after T4.

The transcriptions in (11) better reflect the actual phonetic pitch movement,
and thosein (10) better reflect the shortness of the neutral tone. For the practical
purposes of learning the pronunciation of the neutral tone, the system in (10)
may be easier for most learners. Whichever system you use for your practice,
make sure you pronounce the neutral-toned syllable much shorter than the
preceding syllable. Think of the neutral-toned syllable as an unstressed syllable
in English, e.g. the second syllables fa in sofa, ter in better, and con in bacon.
Then I suggest that you first try the simpler pitch value in (10) to serve as the
‘target pitch’ for the neutral tone. For T14-T0, start with a high level 55 tone
and then quickly glide through the pitch range to target the pitch value of 2.
For T2+TO, start with a rising 35, then get back to the mid range pitch 3; it
is like having a 353 tonal sequence for the span of a long syllable plus a short
syllable. For T3+T0, you can think of pronouncing this as a 214 tone but the
tone stretches for a span of two syllables, with pitch level 4 or 3 as the target for
the neutral-toned syllable. For T44T0, make sure to start high for the falling 53
tone and then go even lower for the short neutral toned syllable; alternatively,
you can also start with 51 and stay low at 1 for the short syllable.

Now that we know the various phonetic realizations of the neutral tone
in different contexts, the next question is: does the neutral tone have a basic
pitch value of its own? There are different analyses in the literature, but for
our purposes, we can think of the syllable with a neutral tone as being toneless
(without any tone) and the phonetic pitch value of the toneless syllable results
from the extension and influence of the preceding tone. Then the neutral tone
is not a phonemic tone like the other four since it has no tone to begin with and
it occurs only in highly restricted contexts. An unstressed syllable is typically
shortin length, weak in prominence (e.g. pitch height, loudness, and intensity),
and has a shorter lax vowel or reduced rime (e.g. rime with a more centralized
vowel and/or a weakly articulated or deleted coda consonant). In addition, in
a tone language, an unstressed syllable tends to lose its original basic tone. The
neutral-toned syllable in SC has all the characteristics of an unstressed syllable,
$0 we can treat it as a toneless syllable phonologically. The processes and rules
that lead to various pitch values of the neutral tone will be discussed in §9.3.

The neutral tone occurs much more often in the Beijing dialect than in
textbook SC and other varieties of SC. In most cases, to have a neutral tone or
not does not change word meaning. The second syllables of the examples in
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(12ab) may be pronounced with their basic tones or with a neutral tone. The
different tonal pronunciations either mark the differences in styles or accents
or can be used freely either way, but the meaning of each word remains the
same. The examples we saw earlier in (10) and (11) always have a neutral
tone regardless of accents or varieties of SC. In a small number of two-syllable
words, the one with a neutral tone has a more specialized meaning, asin ( 12cde)
(Cheng 1973:54). In some varieties of SC, however, the examples in (12cde) are
pronounced only with the basic tone for both the general and the specialized

meanings.
& (12) WITH BASIC TONE WITH NEUTRAL TONE

a. yanjiu [jen]35 [tgjou]51 [jen]35 [tejou]3
‘research’ ‘research’

b. kexue [kP%]55 [eye]35 [kP¥]55 [¢ye]2
‘science’ ‘science’

c. dongxi [tun]55 [¢1]55 [tup]55 [¢i]2
‘east and west’ ‘thing, stuft’

d. shenghuo [sop]55 [xwo]35 [sop]55 [xwo]2
‘life’ ‘livelihood’

e. duoshao [two]55 [sau]214 [two]55 [sau]2

‘many and few; more or less’  ‘how many’

4.2.3 Tonal variations

The pitch level and contour of a tone can change in different contexts. The
change of tone due to the influence of adjacent tones is called TONE SANDHI.
The most famous tone sandhi rule in SC is tone 3 sandhi: in a sequence of two
low tones (two T3s), change the first T3 to the rising T2, as the examples in
(13) show. Although the rule seems simple, it becomes much more complex
when there is a sequence of more than two low tones in a phase or sentence
because which T3 can change also depends on the sentence structure. The more
complex examples will be discussed in §9.4.

¢ (13) Examples for T3 sandhi (The arrow — means ‘become’)

T3 4+ T3 — T2 + T3 (i.e. 21 + 214 — 35 + 214)

xidogou  [gjau]21 [kou]214 — [gjau]35 [kou]214  ‘puppy’
hénhao [hon]21 [xau]214 — [hon]35 [xau]214 ‘very good’
zhanlin  [tsan]21 [lan]214 — [tsan]35 [lan]214 ‘exhibition’
witddo [wu]21 [tau]214  — [wu]35 [tau]214 ‘dance’
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Some tonal changes, unlike T3 sandhi, have rather limited applications,
applicable only to a specific syllable or a specific type of expression. In (14), we
see the tonal changes specifically for two words, yi ‘one” and bii ‘not’! The basic
tone is used when these words are pronounced as an isolated single syllable or
in phrase final position. When yiis followed by T1, T2, and T3, the basic tone
(T1) changes to the falling T4, and when it is followed by T4, the tone changes
to the rising T2. The tone of bii stays as T4 before T1, T2, and T3 (although with
the normal change from 51 to 53 in non-final syllable as mentioned §4.2.1)
but it changes to the rising T2 when followed by T4. These tonal changes, like

tone 3 sandhi, are not optional and must apply.

(14) basic tone before T1 before T2 before T3 before T4
55 53 55 53 35 53 214 3551
i [jil [tjen]  [ji] [nien] il fwan]  [ji] [jan]
yi yi tian yi nidan yiwan yiyang
‘one’ ‘one day’ ‘one year’ ‘one bowl’ ‘the same’
51 90 .85 5335 53214 3551
[pu] [pu] [x¥] [pu] [nan] [bu] [xau]  [bu] [jau]
bil bil he bi nén bit héo bti yao
‘not’ ‘notdrink’  ‘notdifficult’  ‘not good’ ‘not want’

In (15) and (16) we see tonal changes specific to reduplication, a morpho-
logical or word formation process that repeats a syllable or some segments of
a syllable or word. In (15), when a kinship noun is reduplicated to become a
disyllabic word, the second repeated syllable becomes a neutral-toned syllable.
This tonal change for reduplicated kinship terms is obligatory for SC.

(15) Neutral tone in kinship term reduplication

a. di — didi ‘younger brother’
[ti]51 — [ti]53 [ti] —  [ti]53 [ti]1
b. ma — mama ‘mother’

[ma]55 — [ma]55[ma] — [ma]55 [ma]2

The examples in (16) show a tonal pattern specific to some reduplicated
adjectives: a monosyllabic adjective is repeated usually with the added er-suffix
(§3.4.5, §8.2), and the tone of the second repeated syllable becomes a high

1 Chao (1968:45) also mentions two additional words that undergo special tonal changes: gi ‘seven’
and ba ‘eight’. Both words have T1 and tonal changes are the same as that for yi ‘one” T1 — T2
before T4 and T1 — T4 before the other three tones. The tonal changes for gi ‘seven’ and ba ‘eight’
are used by a minority of SC speakers and most simply use T1 consistently for these two words.
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level tone (T1) regardless of its original tone (based on Cheng 1973: 44-5; cf.
Duanmu 2000:228-9). This tonal change is optional and may or may not apply
depending on different SC speakers and speech styles.

(16) Tonal variation in reduplicated adjectives

a. man [man|51 ‘slow’ — [man]51 [man]51 + [1]

— [man]53 [mai]55 ‘slow’
b. yudn [yen]214  ‘fa’ — [yen]214 [yen]214 + [1]

—  [yen]21 [ya1]55 ‘far’

Finally, an optional tonal change applies to T2: it becomes a high level tone
(T1) when preceded by T1 and T2 and followed by one of the four basic tones.
Two examples from Chao (1968:27-8) are given in (17). This tonal change
occurs only in fast speech and may or may not apply depending on different
SC speakers. We will come back to this pattern in §9.2.5.

(17)

a. cong yoéu bing ‘onion oil cake’

[tsPun] 55 [jou]35 [pjon]214 —  [ts"un]55 [jou]55 [pjen]214
b. fen shui ling ‘watershed’

[fon]55 [swei]35 [ljop|214 —  [fan]55 [swei]55 [ljon]214

This chapter introduces the phonetic properties and classification of tone and
discusses the tones in SC and tonal variations.

» Tone is the pattern of pitch variations that can change the meaning of a
word. The primary acoustic correlate of tone is o (the frequency of the
vibration of the vocal folds), the perception of tone depends on the
perceived pitch level of FO, and the main articulatory correlate of tone is the
tension of the vocal folds (§4.1.2).

e The piTCcH LEVEL of a tone can be high, mid, or low and the p1TCH
CONTOUR of a tone can be level or contour (§4.1.4).

¢ SC has four PHONEMIC TONES:ONne LEVEL TONE and three
conTOoUR TONES. The high level T1 and two of the contour tones, high
rising T2 and high falling T4, are high register tones, and the low falling T3
is a low register tone (§4.2.1).
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* The NEUTRAL TONE occurs on a short UNSTRESSED SYLLABLE in
phrase final position. The piTcH VALUE of the non-phonemic neutral
tone is determined by the preceding tone (§4.2.2).

* Some of the phonemic tones change their tonal pitch values when
influenced by neighboring tones (§4.2.3). The most productive TONE
saNDHI rule in SC is tone 3 sandhi, which changes T3 to T2 before
another T3. Other tonal variations are limited to specific MORPHEMES
and/or apply in highly restricted contexts.

Chapter 9 will further explain the processes and rules of tonal variation in
SC, and chapter 10 will discuss how tone, stress, and intonation interact in SC.

EXERCISES
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Syllable structure

The notion of the syllable is highly difficult to define in phonetic terms
(Ladefoged 2001:225-30), but the syllable plays an important role in under-
standing SUPRASEGMENTAL PROPERTIES such as stress and tone and the
organization of PROSODIC STRUCTURE in words, phrases, and sentences.
We can think of the syllable as an abstract phonological PROSODIC UNIT
at some level of our mental or cognitive system. Sequences of segments are
organized into syllables, just like MoORPHEMES are organized into words and
words are organized into phrases and sentences in the linguistic system.

We have had a basic introduction to syllable structure in earlier chapters
(§1.3, §3.2), and in this chapter we study the SC syllable in detail. The chapter
starts with the traditional Chinese view of the components within the syllable
(§5.1), and then discusses the contemporary view of the representation of the
syllable and the basic principles for organizing sequences of segments into
syllables (§5.2). There are universal principles for well-formed syllables that
apply consistently across all languages, but each language also has its own
language-specific constraints on possible syllable types. In §5.3 we examine
the permissible syllable types in SC and the absence of some syllable types. The
last section (§5.4) summarizes the main points of the chapter. The tables listing
all possible syllables in SC can be found in Appendix B.

5.1 The traditional view of Chinese syllable structure

106

The traditional analysis of the Chinese syllable can be dated back to the sixth
century (Cheng 1973:11). On this analysis, tone is considered a property of the
whole syllable, and the syllable is divided into two major parts: the INITIAL
and the FiNA L. The initial is the syllable initial non-glide consonant. The rest
of the syllable after the initial consonant is the final, which is further divided
into the medial and the R 1M E. The medial is the glide before the main nuclear
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vowel, and the rime contains the NucLEUs and the ending. The nucleus is the
main vowel and the ending can be either the post-nuclear vowel (i.e. the second
half of a diphthong) or a consonant. The diagram in (1) illustrates the tradi-
tional syllable structure in a hierarchical tree structure (cf. Cheng 1973:11; Lin
1989:27; Duanmu 2000:80)." A syllable in the form of CGVX (C=consonant,
G=glide, V=vowel, X=C or V) is the maximal syllable structure in SC. Every
syllable must have the nucleus and in SC the initial, the medial, and the ending
are all optional. The possible syllable types in SC are listed in (2). Note that in
(2b) the syllable with a syLLABI1C coNsoNAaNT (apical vowel) (§3.4.1) is
structurally the same as the normal CV syllable since the syllabic consonant
functions like a vowel in that it is the nucleus of the syllable.

(1) The traditional analysis of the Chinese syllable

o) o = syllable
P I = initial F = final
I F M = medial R = rime
M/\R N = nucleus E = ending
C = consonant G = glide
/5 _
N E V = vowel X=CorV

C G VvV X

& (2) SYLLABLE TYPES EXAMPLES

a. V e [¥]51 ‘hungry’
b. CV md [ma]214  ‘horse’

s1 [s1]55 ‘silk’
c. GV ya [ja]55 ‘duck’
d. CGV duo [two]55 ‘many’
e. VC an [an]55 ‘peace, safe’
f. VvV ai [ai]51 ‘love’
g. CVC lan [lan]35 ‘blue’
h. CVV lai [lai]35 ‘come’
i. GVC yan [jen]35 ‘salt’
j. GVV yao [jau]51 ‘medicine’
k. CGVC huan [xwan]|51 ‘to exchange’
. CGVV huai  [xwai]51 ‘bad’

The pinyin system taught in the classroom also makes use of the notion of
the initial and the final and the pinyin charts/tables are arranged by listing

1 In the literature, sometimes the final is called the rime, and the medial, the nucleus, and the ending
are called the head, the body, and the tail respectively.
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the initials on the first column and all the finals on the first row (cf. tables in
Appendix B).

5.2 Syllable structure and syllabification

In this section, the SC syllable is analyzed in terms of ONSET, RIME,
NUCLEUS, and copa, an approach mostly commonly used for the analysis
of syllable structure (§5.2.1). SYLLABIFICATION is a process that assigns a
sequence of segments in a word or phrase into appropriate syllable positions,
i.e. a process that organizes segments into syllables. In §§5.2.2-5.2.4, the basic
linguistic principles of constructing the syllable are introduced and applied
to SC. Whenever relevant, English examples are provided for illustration and
comparison.

5.2.1 Hierarchical syllable structure

Although the traditional analysis of the syllable has been adopted by researchers
in Chinese phonology even until recently (e.g. Cheng 1973; Lin 1989), many
newer studies reanalyze the syllable structures of SC and various Chinese
dialects with a more contemporary view in the Western linguistics tradition
(e.g. Bao 1990, 1996; Duanmu 1990, 2000: chapter 4). On this contemporary
view, the pre-nuclear glide in SC is argued to be part of the onset rather than in
the rime or in the final. Some also argue that the second vowel component of
the diphthong is not part of the coda or the ending; rather the whole diphthong
is the nucleus (e.g. Lin 1989; Chung 1989, 1996). In short, the different analyses
of the SC syllable structure have been much in debate (see Further Reading).
This book adopts an analysis in which the pre-nuclear glide is part of the onset
and a diphthong is in the nucleus, as shown in the diagrams in (3ab), illustrated
with the examples from (2kl).

(3) SC syllable structure

o = syllable O =onset R=rime N = nucleus Co = coda
C = consonant G =glide V =vowel VV = diphthong
a o b. c
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¢ (6] d. o]
O ‘R @] }T
N N
| l
G \% C Vv
_| | | |
j a m a

e. f.

P I
N Co N
| | /N
C Vv C C vV V
| | | | |
| | n | a 1

In SC it is possible to have a syllable without an onset, a syllable with only
a single consonant or a glide, or a syllable without a coda. The additional
examples in (3¢c-f) show how some of the syllables from (2) are represented.
In the diagrams, the labels C, G, and V are used to indicate a timing position
within the syllable. A sound sEGMENT (i.e. a consonant, vowel, or glide) that
is linked to one position is the normal short segment, whereas a long segment
such as a diphthong (3f) or a long vowel (§3.3, §3.1.4) occupies two positions
(see (4) below).

A syllable that has no coda is called an oPEN sYLLABLE and a syllable
that has a coda is called a cLosED syLLABLE. Under the analysis in (3),
an open syllable with a monophthong vowel, such as a CV or CGV syllable,
is considered to have only one segment in the nucleus. However, phonetically
speaking, the single vowel in an open syllable is longer than the vowel in a
closed syllable like CVC or CGVC. That is why some linguists represent such
an open syllable as illustrated in (4) with a long vowel. A long monophthong
vowel is treated as one segment linked to two V positions to indicate the length
in the syllable structure. Therefore, syllables like md ‘horse’ and hua “flower’
may be transcribed as [maz:];;4 and [xua:]ss respectively, with a long vowel.
For simplicity, I will continue to use a short monophthong vowel in phonetic
transcriptions, such as [ma],14 and [xua]ss, and syllable representations as in
(3), but you may want to keep in mind the phonetic fact that a monophthong
vowel in an open syllable is longer.
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For most analyses of English syllable structure, the pre-nuclear glide is also
part of the onset and the diphthong is also under the nucleus node.* For
example, swan [swan] and sway [swei] have the same syllable structures as
those in (3a) and (3b) respectively. One major difference between the syllable
in SC and that in English is that English can have more segments in the onset
and coda, e.g. strange [streind3], in which three consonants [str] are in the
onset and two consonants [nd3] are in the coda. Compared to English, SC has
a simpler syllable structure and many fewer syllable types.

5.2.2 Sonority Sequencing Principle

In English, [t1] forms a possible onset as in train, but cannot be in the coda
(e.g. there is no single syllable like neatr), whereas the reverse sequence [it]
can be in the coda as in cart but cannot be in the onset (e.g. there is no single
syllable like rtak). In SC, a consonant-glide onset like [tw] is good but a glide-
consonant onset like [wt] is not possible. This type of restriction occurs not
only in English and SC but also consistently in other languages. We can say
that there is a universal principle for syllabification, i.e. for the construction of
well-formed syllables.

Sound segments differ in the degree of soNORITY, as mentioned in §3.1.1.
Of two sounds with the same length, stress, and pitch, a more sonorous sound
resonates more and is perceived as being louder. Vowels are more sonorous than
consonants. Among vowels, low vowels are more sonorous than mid vowels,
which in turn are more sonorous than high vowels. Among consonants, approx-
imants are more sonorous than fricatives, which in turn are more sonorous
than stops. Allsoundsare placedalongthesoONORITY HIERARCHY asshown
in (5).

(5) Sonority hierarchy (more sonorous > > less sonorous)
low vowels >> mid vowels >> high vowels
>> approximants > > nasals >> fricatives > > stops/affricates

2 The status of [j] in [ju] as in juice [d3jus] is less clear as it is sometimes claimed to be in the nucleus
rather than in the onset.
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Other than the acoustic and auditory characteristics that define the degree of
sonority, this sonority hierarchy corresponds to the degree of consTrIC-
TION in articulation. Vowels have little obstruction of the airstream and hence
are more sonorous than consonants. The lower a vowel, the more open the
vowel for the air to flow out, and the more sonorous the vowel is. Among the
consonants, the more constriction a consonant has, the less air can flow out
freely, and the less sonorous the consonant is. This is why low vowels are at
the top of the sonority hierarchy and stops, affricates, and fricatives are at the
lower end of the sonority hierarchy.

TheSONORITY SEQUENCING PRINCIPLE (ssp) as defined in (6) serves
as the basic universal principle of organizing segments into syllables (cf. Selkirk
1982). The sonority peak of a syllable is the nuclear segment or the more
sonorous segment within the nucleus. In a syllable with a monophthong vowel,
the vowel is the sonority peak, and in a syllable with a diphthong, the more
sonorous vowel is the peak. The SSP requires that a sequence of onset segments
has increasing sonority and a sequence of coda segments has decreasing sonor-
ity. That is why [tw] and [t1] are good in the onset but not possible in the coda
since [t] is less sonorous than [w] and [1].

(6) The Sonority Sequencing Principle (The SSP)
The syllable has increasing sonority before the nucleus and
decreasing sonority after the nucleus.

There are some exceptions to the SSP in various languages; for example,
in English [st] is a possible onset as in stand and yet the first segment [s] as
a fricative is more sonorous than the stop [t] in the second segment. Most
exceptions to the SSP have been analyzed by linguists in ways to avoid violating
the SSP and the details of those analyses do not concern us here. In general
SSP has served well as the basic universal principle of organizing segments into
syllables and all permissible syllable types in SC observe the SSP.

The SSP also decides which phonemic vowel surfaces as a glide in a sequence
of vowels within a syllable. In SC, a phonemic vowel sequence in a syllable
like /ia/ and /ua/ is syllabified as [ja] and [wa] respectively because the more
sonorous vowel in the sequence (the low vowel) takes the nucleus position and
the high vowel becomes a glide. However, if a syllable has only one high vowel,
such as /ti/, then the high vowel, being the most sonorous, becomes the syllable
nucleus and cannot become a glide.

5.2.3 Maximal Onset Principle

We have so far considered only the syllabification of MONOSsYLLABIC words.
For a poLYsyLLABIC word, there is the question as to which consonants
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in the middle of the word should be assigned to the onset of the following
syllable and which to the coda of the preceding syllable. For example, in a
word like attract [otrekt], there are two nuclear vowels [o] and [@] and hence
there are two syllables, i.e. thisisa p1syLLAB1C word. The question is: where
is the syllable boundary that separates the two syllables? That is, how should
we syllabify the [t1] sequence. We know that [ti] cannot be in coda position
because it has increasing sonority and violates the SSP. We know that in English
[t] may occur in coda position, as in catand pet, [1] may occur as a single onset
consonant, as in rain and reef, and [t1] may occur in onset position, as in
train and tree. Therefore, we have to decide if the syllabification of attract is
[ot.axekt] or [o.tzzekt]. (The dot in the phonetic transcription indicates the
syllable boundary.) The universal MAXIMAL ONSET PRINCIPLE prefers
maximizing the syllabification of consonants to the following onset as long as
the resulting onset is a permissible onset of the language in question. That is,
[o.tzzekt] is the correct syllabification for English.

This principle also explains why across languages a single consonant between
two vowels is syllabified to the onset of the next syllable rather than the coda
of the preceding syllable. For example, correct is syllabified as [k"s.1ekt] with
[1] in the onset of the second syllable but not [k"ar.ekt]. Why is it that the
onset rather than the coda has the priority in syllabification? The most basic
syllable type in human language is the CV syllable since all languages have
CV syllable structure but not all languages have V or CVC syllable types.
In terms of articulation and perception, a CV syllable is easier to produce
and easier to perceive, since a rhythm of a sequence of CV syllables con-
sisting of low sonority plus high sonority makes clear the syllable bound-
aries in a continuous flow of speech. Moreover, in many languages, including
SC, only a limited number of consonants are allowed in the coda, and cross-
linguistically coda consonants tend to be deleted or weakened by losing some
articulatory features. For example, in some varieties of English, the coda [1]
is deleted in words like car and park, or the coda [l] loses consonant con-
striction and becomes a vowel [u] or glide [w] in words like feel and peel
(Carr 1999:74-5).

Since SC has a rather simple syllable structure and only the nasal conso-
nants [n] and [p] can be in the coda of non-rhotacized rimes, the effects of
the Maximal Onset Principle are not as obvious as they are in English. In
addition, the one-to-one correspondence between a syllable and a morpheme
(and a written character) in most cases (§§1.3—1.4) seems to have made the
need for such a principle less necessary for SC. One can say that what the
speaker does is to produce each individual morpheme and hence each indi-
vidual syllable. Consider the two polysyllabic SC words miiniti ‘cow’, which
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has two morphemes mii ‘female’ and niii ‘ox, cow, and munihei ‘Munich)
which has one single morpheme because it is a transliterated loanword, but
which has three syllables and is written with three characters (§§11.1-11.2).
In both cases, the nasal [n] is syllabified as the onset of the second syllable
[mu.njou] and [mu.ni.xei], which is in accordance with the Maximal Onset
Principle.

However, consider the word tiananmén ‘the Tian’an gate at the Tian’anmen
Square in Beijing, which has three morphemes: tian ‘sky’, an ‘peace’, and mén
‘door’. Note that an has no onset, and, following the Maximal Onset Principle,
one can imagine moving the coda nasal [n] of fian to the second syllable to
result in [tie.nan.man], but this does not happen in SC. The syllabification is
typically [tien.an.man].? That is why in pinyin this word can be written with an
apostrophe between the first and second morphemes as tian’anmén to indicate
that [n] remains the coda of the first syllable.

Why is the Maximal Onset Principle not applicable to an? This syllable is one
of the so-called ‘zero-initial’ syllables (see §5.2.4 below) that seem to be without
an onset. However, the principle can be kept intact as a universal principle if it
can be argued that in SC either reassigning a coda consonant to onset position
is prohibited or the zero-initial syllable in fact has onset in its syllable structure
representation. We now move on to discuss these analyses.

5.2.4 Resyllabification and the zero-initial syllable

RESYLLABIFICATION is a process in which the affiliation of a segment in
a syllable structure can be reassigned through a new round of syllabification
when two morphemes or two words are put together. For example, when a
vowel-initial morpheme is added after a morpheme or word that ends in a
coda consonant, the coda consonant is typically resyllabified as the onset of
the vowel-initial morpheme. In English, the word diplomat can be syllabified
as di.plo.mat with [t] in the coda of the third syllable, but when the vowel
initial suffix -ic is added, the original coda [t] is resyllabified as the onset of
the newly added syllable: di.plo.ma.tic. Across two words, resyllabification may
occur in connected speech, e.g. in a phrase like catch you [k'at[] [ju], the coda
consonant of the first word [tJ] sometimes becomes the onset of the second
word: [khae.tﬁu].

In general, SC does not apply resyllabification across morpheme or word
boundaries. That is why a zero-initial syllable does not attract the coda

* In casual speech, it could become [tien.nan.man] by lengthening the coda [n] of the first syllable
(cf. §8.1.3).
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consonant of the preceding syllable to become its own onset. This is a
possible language-specific restriction because some languages do prohibit
resyllabification across certain grammatical boundaries. However, a better line
of explanation is that the zero-initial syllable actually already contains an onset
and therefore no resyllabification can occur. One piece of evidence comes from
the fact that the zero-initial syllable can often be pronounced with a consonant
or glide. As shown in (7), in a zero-onset syllable, if the nucleus is a high vowel,
then the onset can be the corresponding glide (which is also reflected in pinyin),
and if the nucleus is a low or mid vowel, then the onset can be [n] or [?] (cf.
Duanmu 2000: 82-3; cf. Chao 1948, 1968; Li 1966).* Whether or not to insert
a consonant and which consonant to use in (7b) varies depending on speakers
and different varieties of SC and dialects.

(7) Zero-initial syllables

[ilss  — [jilss yi  ‘one’

[Y]35 — [uylss yu  C‘fish’

[ul21s — [wulais wii  ‘five’
b. [an]s5 — [?an]s5 or [pan]ss an  ‘peace’

The symbol [?] represents a glottal stop, which occurs when the vocal folds are
held tightly together, and is used in some contexts in English, e.g. to replace or
accompany the word final p, ¢, or k consonants: rat [rae?t] (Ladefoged 2001:48—
9). Most commonly a glottal stop occurs when an English speaker gives a ‘no’
reply to a question by saying uh-uh [? A& A]. In classroom teaching, typically no
onset sound is explicitly taught for a zero-initial syllable with a mid or low vowel
but some speakers and learners naturally produce a glottal stop when such a
zero-initial syllable is clearly and intentionally separated from the preceding
syllable. For learners of SC, my suggestion is to simply start with the mid or
low vowel in such a syllable.

When a zero-initial syllable is a weak toneless syllable, such as the phrase or
sentence final injection marker a, the coda consonant or the last high vowel of
the preceding syllable is geminated (i.e. lengthened) and then the zero-initial
a has an onset. The onset of the weak syllable usually has [j] (or sometimes
[fi] for some speakers) when the preceding syllable has a mid or low vowel (cf.
Chao 1968; Duanmu 2000:83).

4 Previous studies also include two additional consonants: [y] and [f]. The symbol [y] represents a
voiced velar fricative and [f] represents a murmured # similar to the h sound in ahead [ofied]
(Ladefoged 2001:124). A murmured sound is produced by holding the vocal folds relatively apart
and loosely vibrating as the airstream passes through the glottis. We have learned that a velar
fricative such as [x] in SC is produced by leaving a small opening between the back of the tongue
and the velum to create friction, and [y] is the voiced counterpart of [x].
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¢ (8) Zero-initial function word

a. ndna [nan]ss [a] — [nan]ss [na], ‘Hard!
b. kuaia! [kwai]s; [a] — [kwailss3[ja]; ‘Hurry!
c. woal [woly [a] — [woly [jals ‘Me!’

Since a zero-initial syllable can be pronounced with its own onset segment
phonetically, we can claim that the zero-initial syllable is represented as having
an onset position, e.g. as in (9a) instead of (9b). The onset position may stay
empty, or be filled with a segment identical to a neighboring consonant or high
vowel or with some special onset sound variants ((7b) and footnote 4). Under
this analysis, SC does not move a coda segment to the onset of the next ‘seem-
ingly’ vowel-initial syllable as English does because this ‘seemingly’ vowel-initial
syllable actually has an onset in its syllable structure representation. We will
discuss the processes that fill the empty onset of a zero-initial syllable in §8.1.3.

(9) a. G b. o©
/\ [
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5.3 Phonotactic constraints and gaps in syllable types

Other than the universal principles in organizing segments into syllables,
each language also has language-specific constraints on permissible syl-
lable types. PHONOTACTIC CONSTRAINTS (Or PHONOTACTICS) are
language-specific restrictions on what sequences of segments can be combined.
For example, in English, the maximal number of onset segments is limited to
three and, more importantly, if there are three consonants in the onset, the first
one must be an [s], the second one a stop, and the third one a liquid ([1] or [1])
or glide ([j] or [w]), e.g. spring, squeeze.

There are a few general phonotactic constraints in SC, as listed in (10). An
asterisk before a linguistic form or representation indicates ungrammaticality
or ill-formedness.

(10) General phonotactic constraints in SC

a. The maximal number of onset segments is limited to two and the
second segment must be a glide. For example, [kai], [wai], and
[kwai] have permissible onsets but onsets such as *[spl] and *[pl] are
illegitimate.

b. There can be only one coda consonant in SC; it is limited to [n] and
[p] in non-rhotacized rimes and can be only [1] in RHOTACIZED
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rimes. For example, *[kam] and *[pat] are not possible syllables in
SC because of the illicit coda consonants.

¢. The maximal number of segments in the rime is limited to two: either
a diphthong (counting like two vowel units) or a monophthong (one
vowel unit) followed by a single consonant. For example, a rime like
[a], [au], or [an] is allowed but a rime like *[ain] is not.

d. ArimewithasYLLABIC CONSONANT (or apical vowel) cannot
have a coda consonant, cannot be preceded by a glide, and must be
preceded by a consonant with the same PLACE OF
ARTICULATION. For example, a dental syllabic consonant appears
only after a dental fricative or affricate, such as [tsi], [ts"1], or [s1],
and a post-alveolar syllabic consonant appears only after a
post-alveolar fricative or affricate, such as [s1] or [ts1] (§3.4.1).
Syllables like *[pi1] and *[win] are not possible.

e. The high front rounded vowel [y] cannot be the second part of a
diphthong. For example, the high vowels [i] and [u] can be the
second half of a diphthong, such as [ai] and [au], but there are no
diphthongs like *[ay] and *[ey].

f. A plain schwa [9] cannot be the only rime segment in a syllable. For
example, schwa may be in a rime with a coda consonant, such as [an]
and [ap], but syllables like *[Ia] and *[a] are prohibited.

The first two constraints allow for at most two segments in the onset and at
most one segment in the coda (10ab). In English, the second segment in a two-
segment onset can be a nasal or a liquid, e.g. snail, train, play, but in SC the
second segment must be a glide. Like English, SC can have a diphthong in the
nucleus, but, unlike English, the maximal number of segments in the rime is
limited to two (10c). That is, in SC, a rime cannot have both a diphthong and a
coda consonant, e.g. a rime like *[ein] is not allowed. If the nucleus is a syllabic
consonant (apical vowel) as in si [s1]5; ‘four’ and shi [s1]35 ‘ten’ (§3.4.1), there
can be only this nuclear segment in the rime and no glide can intervene between
the initial consonant and the nuclear (10d). The distribution of the high front
rounded vowel [y] is more limited than that of [i] and [u], and the constraint
in (10e) prohibits diphthongs like *[ay] and *[ey] in SC. Finally, the schwa
also has a limited distribution: it must be accompanied by a coda consonant to
form a rime, otherwise it has to be changed to a tense back unrounded vowel,
e.g. [Ix] and [¥] (§8.1.4 and §3.4.2).

However, some syllable types that fulfill both universal principles and the
general phonotactic constraints in a language can still be absent; e.g. an onset
like *[tsj] or a syllable like *[wau] are not possible in SC. In English, although
a stop-lateral onset is good, as in play and glad, a coronal stop cannot be
followed by a lateral: *[tl] and *[dl] onsets are prohibited. We can say that there
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is a gap in the permissible stop-lateral onset sequence. Note that this is not a
prohibition against a sequence of [tl] or [dl] since such sequences do occur in
words like Atlantic and badly, in which the stop and the lateral belong to two
different syllables: [tl] and [dl] never appear word initially and native speakers
consistently place the syllable break between [t] and [1] when asked to isolate
the syllables. What is crucial is thata [t]] or [d]] sequence cannot form an onset.
There is then an additional specific constraint that prohibits a sequence of a
coronal stop and coronal lateral to form an onset.

The gaps in phonological forms (in this case the gaps in syllable types) that
have more general patterns and can be explained in terms of general linguistic
principles or features are called sysTEMATIC GAPS. The lack of *[tl]] and
*[dl] onsets in English may be considered a systematic gap because the stops
and the lateral are both coronal and can be explained by a linguistic principle
that disfavors segments with the same place of articulation to form an onset.
Another example of this type is the lack of [pw] and [bw] onset in English,
SC, and many other languages. On the other hand, those gaps that are more
idiosyncratic, sporadic, or hard to explain can be considered ACCIDENTAL
GAPs. Phonological forms that are considered accidental gaps are potentially
possible forms and it just happens by accident that these forms are not present
in the language in question. In general, if a native speaker considers a missing
form acceptable when it is created (e.g. for the name of a new product), then
the missing form is an accidental gap, whereas if a form is not tolerated by a
native speaker as a possible form in his/her language, then it is a systematic
gap. Sometimes it is not always easy to decide which gaps are systematic and
which are accidental, but this distinction at least helps to identify the major
constraints in a language.

In SC, other than the general phonotactic constraints, there are a few specific
constraints to account for the gaps in syllable types and here we examine the
most obvious and systematic ones. These specific constraints usually refer to
more specific features such as [coronal], [+high], and [+round]. The square
brackets are used for features; the plus and minus indicate the presence or
absence of the feature respectively in a segment. We will discuss phonological
features in more detail later in §7.1.1, and for the moment consider these
features as formal labels for the phonetic/phonological properties of segments.

The constraints listed in (11) concern mainly the coroNA L onset affricates/
fricatives and the type of segment that can follow them.

(11) Constraints on onset coronal affricates/fricatives

a. Alveolo-palatals can occur only before a high front vowel or glide.

e.g. [t¢i], [ey], [¢jau], and [teye] are good.
*[tgei] and *[¢a] are bad.
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b. Dental affricates/fricative, post-alveolar affricates/fricative, and velars
can never occur before a high front vowel or glide.
e.g. [sai], [sei], and [kau] are good.
*[tsja], [tsy], and " [ki] are bad.
c. A dental syllabic consonant occurs only after a dental affricate or
fricative, and a post-alveolar syllabic consonant occurs only after a
post-alveolar consonant.

The restrictions given in (11ab) were mentioned earlier in §2.2.5: the alveolo-
palatals are in complementary distribution with the dental affricates/fricative,
post-alveolar affricates/fricative, and the velar stops. An alveolo-palatal conso-
nant, is similar to a high front vowel/glide in that the front part of the tongue
is raised high toward the hard palate. We can say that both the alveolo-palatals
and high front vowels/glides have the features [—back] (i.e. front or non-back)
and [+high] (i.e. high), and the constraints in (11ab) basically state that a con-
sonant with [+high, —back] features must be followed by a [+high, —back]
vowel/glide. In addition, we also mentioned in §3.4.1 that syllabic consonants
(or the so-called apical vowels) occur only after consonants that have the same
place of articulation, as stated in (11c¢).

The constraint in (12) restricts the segment combination within the rime.
A front segment such as a front vowel or a coronal consonant is specified
as [-back] (i.e. front) since the articulations of a front vowel and a coronal
consonant both occur in the front part of the vocal tract. On the other hand,
a back segment with articulations in the back part of the vocal tract, such
as a back vowel or a velar consonant, is specified as [+back]. By the same
token, a rounded vowel is [+round] and an unrounded vowel is [—round]. In
SC, the segments within the rime share the same plus or minus value for the
[back] and/or [round] features (cf. Duanmu 2000: 63—4 for a slightly different
version).

(12) The segments in the rime must have the same value for [back]/[round].

a. [in], [yn], [up], [an], and [ap] are good.
*[un], *[ip], *[yp], and *[ap] are bad.

b. [ei], [ou], [ai], and [au] are good.
*[eu], *[oi], and *[au] are bad.

The same value for [back] must hold between a vowel and a nasal as shown
in (12a). Since SC [a] is classified as a front low vowel (§3.1.2, §3.4.3) and
specified as [—back], [an] is a good rime. Both [u] and [p] are [+back], so
[up] is a good rime, but [un] is not a good rime because [u] is [+back] but
[n] is [-back]. Because of this constraint, a schwa must be present between a
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voco1p (a vowel or a glide; §3.2) and a nasal that are opposite in the value
for [back]; e.g. [u] is [+back] and [n] is [—back] and they cannot form a rime,
but [won] is a good syllable and we can say that a schwa is inserted between
a [+back] /u/ and a [—back] /n/ (see §8.1.5). In (12b), the same restriction
applies to a diphthong, which we mentioned earlier in §§3.4.2-3.4.3. We will
discuss in §§7.2.3-7.2.4 and §8.1.5 the processes and rules that are applied to
fulfill these constraint requirements.’

The next constraint, as given in (13), prohibits two high vocoids that have
the same [—back] or [+round] feature value within the syllable.

(13) In a syllable that contains GVV, the high glide and the high vowel in the
second part of the diphthong cannot be both [—back] or both [4+round].

a. [wai], [wei], [jou], and [jau] are good.
b. *[jai], *[jei], *[yai], and *[yai] are bad.
c. *[waul, *[wou], *[yau], and *[gou] are bad.

Examples like those in (13a) are allowed because the pre-nuclear high glide
and the high vowel at the end of the syllable differ in [back] and [round]. In
contrast, the examples in (13b) have a [—back] glide [j] or [y] and a [—back]
vowel [i], and the examples in (13¢) have a [+round] glide [w] and a [+round]
high vowel [u]. Both sets of examples in (13bc) violate the constraint and are
illegitimate sequences in SC.

The constraint in (14a) prohibits a labial consonant, [p], [p"], [m], or [f],
before a rounded (or [+round]) glide, [w] or [y], unless the main vowel is
[0]. Note that both labial consonants and rounded glides make use of the lips
for articulation, and hence both types of segments are [labial]. In addition, a
labial consonant cannot be directly followed by a mid vowel in a CV syllable,
as shown in (14b).

(14) Constraints on labial consonants and vocoids

a. A labial consonant cannot be followed by a rounded glide [w] or [y]
when the main vowel is unrounded.
e.g. [pwol, [pPwo], [mwo], and [fwo] are good.
*[pwal, *[p"ye], * [mwei], and * [fwan] are bad.
b. A labial consonant cannot be followed by a mid vowel in a CV syllable.
e.g. [pwol, [phwo], [mwo], and [fwo] are good.
*[pal, *[mx], *[f¥], and *[p"o] are bad.

> There is a complication about (12) regarding the schwa. When in a diphthong, a schwa becomes [e]
before [i] as in [ei] and becomes [0] before [u] as in [ou] (§3.4.2). But no such changes are required
for a schwa before a nasal coda: [en] and [an] but not *[en] and *[op]. The issue will be taken up in
§7.2.4 and §8.1.5.
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Finally, the constraint in (15) prohibits a glide + high vowel sequence to
differ in backness. We will see in §11.5.4 that English [ju] and [wi] are changed
in loanword adaptation.

(15) Constraint on glide 4 vowel sequences
A glide cannot be followed directly by a high vowel differing in backness:
e.g. [ji] and [wu] are good but *[ju] and *[wi] are bad.

It is more difficult to find generalizations and formulate constraints for
other missing syllable types in SC. Before a better analysis can be found, let
us treat them as accidental gaps, some examples of which are given in (16a).
Theoretically speaking, each possible syllable in SC can have any of the four
tones, but some good syllables may not have some of the tones and these gaps
are also typically treated as accidental gaps, as in (16b). For example, le [Ix] is
a permissible syllable in SC but this syllable is either toneless (neutral-toned),
such as lein [di le ‘have come/came), or has a falling tone, such as I “happy;, but
there is no morpheme or word in current use that has *[1¥]3s.

(16) Some examples of accidental gaps

a. *[ya] *[yan] *[yep] *[kwap] *[tia] *[nia] *[tin] *[tiap]
*lwei] *[nwap]
b. *[I¥]ss *[nje]zm

Based on the specific constraints in (11-15), we can see that on the one hand
there is a preference for some similar types of segments to be next to each other,
such as the requirement that some coronal consonants must be followed by
segments with the same place of articulation as in (11) and the requirement of
the same [back] or [round] within the rime in (12); on the other hand, there is
also a preference for some similar types of segments not to co-occur, such as the
prohibition against two [—back] or [+round] high vowels/glides within the
same syllable in (13) and against two labial sounds in (14a). The former type of
constraint is ASSIMILATORY (requiring neighboring sounds to be similar)
whereas the latter type of constraintis p1SSIMILATORY (requiring different
sounds in some specific contexts). We will discuss more on assimilatory and
dissimilatory processes in §7.2 and §7.1.2.1-7.1.2.2.

This chapter shows how sound segments are organized into syllables in SC.

* The universal principle of the SONORITY SEQUENCING PRINCIPLE
prohibits an onset in which a glide is followed by a consonant, e.g. *[wt]
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(§5.2.2) and a general PHONOTACTIC CONSTRAINT requires that the
second segment in a two-segment onset in SC must be a glide (§5.3).

» The general lack of RESYLLABIFICATION in SC is not a counterexample
tothe MAXIMAL ONSET PRINCIPLE; rather, we can analyze the
so-called zero-intial syllables in SC as having an onset in the syllable
structure, thereby blocking the resyllabification process (§§5.2.3-5.2.4).

 The language-specific phonotactic constraints and the systematic and
accidental gaps in SC syllable types illustrate that how segments are
organized into syllables involves both universal and language-specific
constraints. That is why languages are similar with respect to the universal
principles of syllabification and yet languages can be quite different in
which segment sequences are allowed in a syllable.

* The general phonotactic constraints in SC determine which segment is
allowed or disallowed in what contexts and how many segments are allowed
in certain positions within the syllable structure (as in (10)). The specific
syllable structure constraints require or prohibit similar types of segments
in certain parts of the syllable structure (as in (11)—(15)), accounting for
the systematic gaps (the missing forms) in SC syllables (§5.3).

Appendix B provides five tables listing all the permissible syllables in SC and
the empty cells in the tables are non-existent syllables. In the next chapter, we
will compare the pinyin system and the phonetic transcriptions we have set up
for SC segments and syllables.

EXERCISES

1

h’ef the folloWI 12 5C

porcelaur’
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Phonetic transcription and pinyin

The IPA phonetic transcription system has a unique one-to-one correspon-
dence between a symbol and a sound to provide phonetic information for
pronunciation. As a romanization spelling system, pinyin has specific spelling
conventions and the same letter does not always represent the same sound. For
example, the letter u can be the vowel [u] as in lix [lu]s; ‘road’, the glide [w] as
in huai [xwails; ‘bad, broken’, the vowel [y] as in git [te"y]s; ‘g0’ and the glide
[y] as in xué [eye]ss ‘learn, study.

In this chapter, we compare the IPA phonetic transcriptions with the pinyin
romanization system for SC consonants, vowels, and tones. This comparison,
together with specific pinyin spelling rules, provides practice for the correct pro-
nunciation of pinyin spelled syllables/words and for the correct pinyin spelling
for SC syllables. In §6.1 we compare the corresponding IPA symbols and pinyin
letters for SC consonants, vowels, and tones, and in §6.2 the pinyin spelling
conventions/rules are discussed. The final section (§6.3) summarizes the main
points of the chapter.

6.1 IPA transcription and pinyin spelling

123

This section starts with the representations of consonants and vowels in IPA
and pinyin (§6.1.1) and then compares the representations of tones in IPA
and pinyin (§6.1.2). Before we start, please keep in mind that the layout and
classification of the pinyin system basically divide the syllableinto the INTTIAL
and the FINA L as in the traditional analysis of the Chinese syllable. From §5.1,
we know that the initial includes only the initial non-glide consonant and the
final includes the glide, the main vowel, and the final consonant. For example,
in kuai ‘fast, quick’, k is the initial and wuai is the final. However, as discussed in
§5.2, we have analyzed the Chinese syllable by dividing it into the oNsET and
the R 1M E, with the onset for the initial consonant and the pre-nuclear glide,
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and the rime for the main vowel/diphthong and the final consonant: for the
word kuai [kPwails; ‘fast, quick’, ku [kPw] is in the onset and ai [ai] is in the
rime. Therefore, the main difference is grouping the pre-nuclear glide with the
rime ai in pinyin but with the initial consonant kin our current analysis. With
this difference in mind, we will better understand some specific pinyin spelling
conventions later in §6.2.

6.1.1 Consonants and vowels

For consonants, the IPA and pinyin make use of different symbols but the
correspondence between the two systems is quite simple. In (1)—(5), we see the
corresponding symbols for consonants in IPA and pinyin.

(1) Symbols for labials

IPA p p* m f
PINNIN b p m f

(2) Symbols for dental stops and the lateral

IPA t t n 1
PINYIN d t n 1

(3) Symbols for velars

TPA k kK" x 0
PINYIN ¢ k h ng

(4) Symbols for dental affricates/fricative and post-alveolars

1PA ts ts" s ts t§h S I
PINYIN =z ¢ s zh ch sh r

(5) Symbols for alveolo-palatals

IPA te td ¢
PINYIN | ¢ x

As mentioned in §2.2.1, one important difference is that voiceless unaspirated
stops [p, t, k] are represented as b, d, and g respectively in pinyin. Similarly,
voiced symbols such as z, zh, and j are also used in pinyin for the voiceless
unaspirated affricates [ts], [ts], and [tg] respectively, as shown in (4) and (5).
For the aspirated stops and affricates, pinyin basically makes use of voiceless
unaspirated symbols, e.g. p for [p"] and ¢ for [ts"]. In (3), The use of ngin pinyin
for the velar nasal [p] is the same as in English orthography, and his used for the
velar fricative [x]. In (4), we can see that in pinyin the dental and post-alveolar



Sgemmn

6.1 IPA transcription and pinyin spelling

affricates/fricative are differentiated by adding an h for the post-alveolar
consonants: e.g. dental s versus post-alveolar sh. The more unusual symbols j,
g, and x are used in pinyin to indicate the alveolo-palatal consonants, as in (5).

For vowels and glides, the correspondence between the IPA and pinyin
becomes more complicated, as shown in (6).

(6) Symbols for vowels

IPA iy u efo/x o/wo/u alde
PINYIN i ii/u u e 0 a

(7) Examples for vowels

PINYIN IPA

a. lii [lylss ‘donkey’
b. qu [tchyls ‘g0’

c. béi [pei]21s ‘north’
d. léng [1on],14 ‘cold’

e. gé [k¥]s55 ‘song’
f. gou [kou],14 ‘dog’

g. fo [fwo]ss ‘Buddha’
h. tiao [thjau]s, Gump’
1. lan [lan]ss ‘blue’
j.  hudng [xwan]ss ‘vellow’
k. gian [tcPjen]ss ‘thousand’

For the high vowels, the high front rounded vowel [y] is spelled as ii when
preceded by lor nbut as # when preceded by an alveolo-palatal, as the examples
in (7ab) show. For the mid unrounded vowels, the letter e is used for all the
unrounded mid vowels: the mid front [e], the mid central [2], and the mid
back [¥], as in (7c—e). For the mid rounded vowels, the letter o is used, as in
(7fg). Note that the pinyin o indicates [wo] only when it is preceded by a labial
consonant, as in (7g), and it indicates [u] for the second half of the diphthong
[au] (7h) or [u] before a velar nasal (see (12b) below). For the low vowel, the
letter a is used for all the allophones of the low vowels (cf. §3.4.3), as in (7i-k).
In pinyin, the tonal mark is placed above the main vowel or the more sonorous
part of a diphthong, which will be discussed below in §6.1.2.

Recall that the glide before the main vowel is traditionally considered to
be a high vowel (§3.4.1), but under our current analysis this high vowel is
transcribed as a glide since it is treated as a segment in the onset (§5.2.1). In
pinyin, the vowel letters i, 1, and ii are used for glides preceded by a consonant,
whereas in syllables without an initial consonant, the letters y, w, and yu are
used instead for the pre-nuclear glides, as (8) and (9) show.
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(8) Symbols for glides

IPA ) w q
PINYIN ily w/w  ulyuly

¢ (9) Examples for glides

PINYIN IPA

a. xia [gjalss ‘shrimp’
ya [jalss ‘duck’

b. huai [xwali]s; ‘bad, broken’
wai [wails; ‘outside’

C. xué [eygelsna ‘snow’
yueé [gels: ‘moon, month’
yi [qylss “fish’

Since the mid central RHOTACI1ZED vowel is unrounded, the letter eis also
used for it in pinyin, with r indicating rhotacization, as in (10). We also see
that the letter i is used for the so-called apical vowels, which are transcribed as
syllabic consonants under current analysis (§3.4.1).

(10) Symbols for rhotacized and apical vowels

IPA ar ]
PINYIN  er i

We have seen that there can be multiple correspondences between a pinyin
letter and the actual vowel/glide IPA symbol. For example, the letter i can
be the high front unrounded vowel or glide or an apical vowel. The general
correspondences between pinyin letters and IPA symbols for the vowels and
glides are summarized in (11)-(13).

& (11) Pinyin letters i, u, and il and corresponding IPA phonetic transcriptions

a. 1in pinyin
= [1] when iis after dental affricates/fricative z, ¢, s.
e.g. zi [tsI]o14 ‘purple’
— [1] when iis after post-alveolars zh, ch, sh.
e.g. shi [s1]3s5 ‘ten’
= [i] when iis not preceded by z, ¢, s, zh, ch, shand is the only
vowel in a syllable.
eg. bi [pilaia ‘pen’
y [jilss ‘one’
xin [gin]ss ‘new

b
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when i is after a or ein a diphthong.

e.g.  bdi [paili4 ‘hundred’

hei [xei]ss ‘black’
= [j] when iis followed by a vowel or ng and preceded by a
consonant.

e.g.  tié [thje]ss ‘to paste’
jia [tejalss ‘home, family’
dian  [tjen]s ‘store’
qiu [tePjou]ss ‘ball’
ting  [tjanlss ‘to listen’!

b. uin pinyin
= [u] when uis the vowel of an oPEN syLLABLE (a syllable
without a coda) or is preceded by o in a diphthong.

e.g. ku [kMu]ss ‘cry’
wil [Wll] 214 ‘ﬁve’
shou  [sou],1s ‘hand’

= [w] when u is followed by a vowel or n and preceded by a
consonant.
e.g. hua [xwa]ss5 ‘flower’
gui [kwei]s; ‘expensive’
cian  [tsPwan]ss  ‘village™
= [y] when uis after alveolo-palatals j, g, x and is the only vowel in

the syllable.
eg. ju [teylss ‘orange’
qir [tePy s ‘g0’
xun [eyn]ss ‘to search’
= [y] when u is after alveolo-palatals j, g, x and followed by a vowel.
e.g. juan  [teyen]ss ‘donate’
xué [ege]ais ‘snow’

c. iiin pinyin
= [y] when iiis the vowel in a CV syllable.
eg. i (lyls; ‘green’
= [y] when iiis followed by e and preceded by nor L
e.g.  niie [nye]s; ‘to torture’

! Note that a schwa is inserted in the phonetic representation because as discussed in §5.3 (see
constraint (12)), a [—back] (i.e. front) segment [i] cannot be immediately followed by a [+back]
segment like a velar nasal [n]. We will discuss the vowel insertion rule in §8.1.5.

2 A schwa is inserted because a [+back] segment [u] cannot be immediately followed by a [—back]
segment like a alveolar nasal [n] (see (12) in §5.3). The vowel insertion rule will be discussed in
§8.1.5.
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& (12) Pinyinletters e, 0, and a and corresponding phonetic transcriptions

a. ein pinyin
= [e] when eis next to ior after ju, qu, xu (cf. 3.4.2).

eg. lei [lei]s, ‘tired’
xié [¢iel2ia ‘to write’
xué [cyelss ‘to learn’
= [o] when eis followed by n, ng, or r (cf. §3.4.2).
e.g. ben [pan]s; ‘stupid’
leng [lan];14 ‘cold’
er [21]s; ‘two’
= [¥] when eis the vowel of a CV or V syllable (cf. §3.4.2).
e.g. ge [k¥]ss5 ‘song’

b. oin pinyin
= [o] when ois next to uor w.

e.g. gou [kou]s14 ‘dog’
huo [xw0]514 ‘fire’
wo [wo]314 T
= [wo]when o is preceded by labial consonants b, p, m, f.
eg. bo [pwo]ss ‘wave’
fé [fwo]35 ‘Buddha’
= [u] when ois after ain a diphthong.
e.g. gao [kau]ss ‘high, tall’
tiao [t"jau]s; ‘jump’
when o is before ng.
e.g. dong [tup]ss ‘east’
qiéng [tc"iug]ss  ‘poor’

C. ain pinyin
= [a] when ais at the end of a syllable or before n, 1.

e.g. da [ta]s; ‘big’
hua [xwa]s; ‘to draw, to paint’
gan [kan]ss ‘dry’
hai [xai];4 ‘ocean, sea’
= [a] when ais before ngor o (cf. §3.4.3).
e.g. lang [lap]s; ‘wave’
lao [lau],i4 ‘old’

= [¢] when ais after 4, ju, qu, xu and before n (cf. §3.4.3).
eg. lidn [ljen]14 ‘face’
xuan [eyen]sig ‘choose’
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@ (13) Pinyinletters y, w, yu and corresponding phonetic transcriptions

a. yin pinyin
= [j] when yis in syllable initial position not followed by w.

e.g. ya [ja]ss ‘duck’
you [jou]ss ‘oil’
= [y] when yis in syllable initial position followed by .
e.g. y [qylss ‘fish’
yun [gyn]ss ‘cloud’

b. win pinyin
= [w] when wis in syllable initial position.
e.g. wan [wan]s ‘ten thousand’
C. yuin pinyin
= [yl when yuis in syllable initial position followed by e or an.

e.g. yue (gels ‘moon’
yudn [gen],i4 ‘far’
= [yy] when yuis a stand-alone syllable or followed by #.
e.g. yu [ylss ‘fish’
yun [qyn]ss ‘cloud’

6.1.2 Tone

Asdiscussedin §4.1.4, p1TCcH VALUE is used for the transcription of SC tones
but the pinyin system places a diacritic mark above the main vowel of a syllable.
Using the syllable ma as an example, (14) illustrates the tonal pitch values we
use for phonetic transcription and the corresponding diacritic marks in pinyin.
Recall from §4.2.2 that there are various phonetic realizations of the NEUTR AL
ToNE (TO) depending on the preceding tone, but in pinyin a neutral-toned
syllable is without any tonal diacritic mark.

(14) TONE NUMBER PiTtcH VALUE PINYIN
T1 [ma]55 ma
T2 [ma]35 mad
T3 [ma]214 mad
T4 [ma]51 ma
TO [ma]2 or [ma]3 ma

or [mal]4 or [ma]l

What happens to the tonal diacritic mark when TONE saNDHI (§4.2.3)
applies? In pinyin, the tonal change of tone 3 sandhi is not indicated. When
two consecutive syllables have T3 in pinyin, then usually tone 3 sandhi applies
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to change the first T3 syllable to T2 (§4.2.3). (I use ‘usually’ here because it is
not always the case that a T3 before another T3 in a sentence must be changed
to T2, as we will see in §9.4.) As the example in (15) shows, in both syllables of
the word the T3 diacritic mark is used, but in pronunciation the first syllable
has T2, as indicated by the phonetic transcription.

(15) Tone 3 Sandhi

PINYIN PHONETIC TRANSCRIPTION
xidojié [gjau]35 [tgje]214 ‘miss, lady’

On the other hand, the tonal change for a specific word such as y7 ‘one’ and
bir ‘not’ discussed in §4.2.3 is indicated in pinyin. The T1 diacritic mark for yi
‘one’ is changed to T4 when it is before T1, T2, and T3 and to T2 before T4, and
the T4 tonal diacritic for bt ‘not’ is changed to T2 before T4. Some examples
are given in (16). (Note that T4 is 53 when it is not in word or phrase final
position (§4.2.1).)

(16) Tonal changes for yi ‘one’ and bii ‘not’

PINYIN PHONETIC TRANSCRIPTION
yi ‘one’ [ji]55

yinian ‘one year’ (ji]53 [njen]35

yiyang ‘the same’  [ji]35 [jap]51

bu ‘not’ [pu]51

bt kuai  ‘not fast’ [pu]35 [k'wai]51

The next question is: when there is more than one vowel letter in pinyin,
where should the tonal diacritic be placed? This is not a problem at all for
our phonetic transcription because the tonal value is indicated for the whole
syllable to the right side of the syllable. Now our knowledge of SC syllable
structure comes in handy. The rule is simple: place the tonal diacritic on the
most sonorous nuclear vowel. That is, when there is a glide followed by a vowel,
the vowel receives the tonal diacritic, and when there are two vowel letters for
a diphthong, the tonal diacritic is placed on the more sonorous vowel of the
diphthong, i.e. the low or mid vowel (§3.3 and §3.4.4). Consider the examples
in (17).In (17a), the vowel letters in each example consist of a combination of a
glide plus a vowel as shown in the phonetic transcription, so the tonal diacritic
goes to the nuclear vowel. In (17b) we have examples containing diphthongs,
and the tonal diacritic is placed on the low or mid vowel of the diphthong.
In (17c), there is also a diphthong in each example but a pinyin spelling rule
removes the more sonorous mid vowel (see §6.2 below). Of the two high vowel
letters left in pinyin, the first one is a glide in the onset and the second one is the
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second half of the diphthong under the nuclear node of the syllable (see §5.2.1);
the tonal diacritic mark is therefore placed on the second high vowel letter.

(17) Location of tonal mark in pinyin

a. xia [¢ja]55 ‘shrimp’

quan [kwan]55  ‘close, shut down’

tié [thje]214 ‘steel’

quo [kwo]55 ‘wok’

yue [ye]51 ‘moon, month’
b. ai [ai]51 “love’

huai [xwai]51 ‘bad’

hao [xau]214 ‘good’

nido [njau]214  ‘bird’

fei [fei] 55 ‘to fly’

shéu [sou]35 ‘ripe, cooked’
c. lin [ljou]51 ‘six’

dui [twei]51 ‘right, correct’

6.2 Pinyin spelling conventions

In this section, we go over a few special spelling conventions/rules in pinyin.
These conventions can mostly be understood with our knowledge of the sylla-
ble structure and phonotactic constraints (§$5.2—5.3), phonological/phonetic
rules, and the predictability of a particular sound in certain contexts (chapters 5,
7, and 8).

The first group of general conventions is related to the predictability of par-
ticular sounds in some contexts and phonological/phonetic rule application.
The first convention concerns the high front rounded vowel [y] or glide [y],
which is represented as i in pinyin. This symbol with two dots above a u is used
to transcribe the high front rounded vowel in the phonetic transcription tradi-
tion in North America (see Appendix A) and in the orthography in languages
such as German and French. In pinyin, the letter ii is spelled 1 when preceded
by consonants other than n and [, as the examples in (18) show.

(18) Spelling Convention 1

a. When ii is preceded by alveolo-palatals j [tg], g [te"], or x [¢], the
two dots are removed and u is used.

b. use it when preceded by n, | use © when preceded by j, g, x
nil [ny]214 ‘female’ judn  [teyen],y ‘to roll’
e (lylss ‘donkey’ qi [te"yls: ‘to go’

niié [nye]s; ‘to torture’ xué [cye]ss ‘to study’
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Recall that the alveolo-palatals j [tg], g [t¢P], and x [¢] can be followed only
by the high front vowels/glides i [i]/[j] and i [y]/[y] (§2.2.5 and §5.3). The
letter u can be used after the alveolo-palatals because it can only be the front
rounded vowel/glide [y]/[y] and never the back rounded vowel/glide [u]/[w].
In contrast, both the front rounded vowel/glide ii [y]/[y] and the back rounded
vowel u [u]/[w] can appear after n and J; for example, compare /i [lu]s; ‘road’
and nu [nu]s; ‘angry’ with the examples in (18b). It is therefore necessary to
use the letter ii after n and [ to distinguish it from the u after nand L

The second convention removes the glide u [w] in uo [wo] after labial con-
sonants, as in (19). We have learned that the vowel sound [o] only occurs
next to [u] or [w] (§3.4.2), and it is also predictable that a letter o preceded
by a labial consonant is pronounced as [wo]; therefore, this simplification of
spelling would not cause confusion with other syllables. In addition, for some
SC speakers, the pronunciation of [w] after the labial consonants is relatively
weak and short, making the syllable sound closer to [o].

(19) Spelling Convention 2

a. When uo [wo] is preceded by b [p], p [p"], m [m], or f[f], the letter

o0 is used.

b. preceded by labials preceded by non-labials
bo [pwo]ss  ‘to peel’ duo  [two]ss ‘many’
po [p’wols;  ‘broken’ gué  [kwolys  fruit’
mé  [mwo]ss  ‘to grind’ zuo  [tswols;  ‘tosit’
fo [fwo]3s ‘Buddha’ shuo [swo]ss ‘to say’

The third convention deletes [e] and [o0] in some contexts, as the examples
in (20) show. Note that i and u have been changed to y and w in syllable initial
position, which is to be discussed below.

(20) Spelling Convention 3

a. Delete e [e]/[a] and o [o] in the following sequences uei [wei], iou
[jou], and uen [wan] when these sequences are preceded by a

consonant.

b. preceded by a consonant syllable initial position
gui  [kwei];;4  ‘ghost’ weéi  [wei]yy  ‘tail’
giin  [tgjou]ss ‘autumn’ you  [jou]ss ‘oil’
chin [ts"wanlss ‘spring’ weén  [wan]s; ‘to ask’

Recall from §3.4.2 that the mid vowel [e] and [0] may have phonetic variation
and may be pronounced more like a schwa [a] by some speakers. A schwa is



6.2 Pinyin spelling conventions

a vowel that tends to become rather weak in certain contexts, e.g. when it
is in a more complex syllable. We can see that these three sequences in (20)
all have a pre-nuclear glide, a mid vowel as the main vowel, and the rime is
long because it either has a diphthong [ei]/[ou] or a schwa vowel followed
by a consonant [an]. When these sequences are preceded by a consonant, the
whole syllable has four positions or segments in the syllable structure: CGVV
or CGVC (cf. §5.2.1). When more segments fit into a syllable, the syllable is
more crowded and each segment is often somewhat shortened. When a mid
vowel is shortened, it is closer to a schwa and may become weak and short in
articulation and perception. (We will have more discussion on this in §7.3.2.)
This spelling convention not only simplifies the spelling but also reflects the
often weaker pronunciation of the mid vowel in these particular contexts. In
contrast, a low vowel is phonetically longer and more sonorous than mid and
high vowels, so even when it is shortened in a more complex syllable, it is still
perceived better than a shortened mid vowel. Unlike e and o, a is not removed
from the spelling in a complex syllable, e.g. kuan [kPwan|ss ‘wide’, bido [pjau], 4
‘watch’, and kuai [kPwai]s; ‘fast’

The next set of general conventions is related to syllable structure. The con-
vention in (21) is related to zero-initial syllables that begin with a high vowel.
In §5.2.4, a zero-initial syllable is analyzed as having an onset position in the
syllable structure. If the syllable begins with a high nuclear vowel, then a glide
of the same phonetic properties with the high vowel is added in the onset posi-
tion, e.g. [i] becomes [ji], [u] becomes [wu], and [y] becomes [yy]. In pinyin, a
letter indicating an onset glide to a syllable is added when the high vowel is the
only vowel letter in the pinyin syllable and it is in syllable initial position. As you
can see from the examples in (21), the glide addition in pinyin is in the same
spirit as our syllable structure analysis of zero-initial syllables by requiring an
onset of the syllable. See §8.1.3 for more discussion.

(21) Spelling Convention 4 (The arrow — means ‘become’ or ‘change to’)

a. (1) Add ybefore a syllable starting with [i], for which [i] is the only
vowel in the syllable.
(i) Add wbefore a syllable starting with [u], for which [u] is the
only vowel in the syllable.
(iii) Add yin a syllable starting with [y], for which [y] is the only
vowel in the syllable (and spell the vowel as u, cf. (18)).
b. Examples:
yi  [jilss ‘one’ [i] zero-initial — [ji]
yi’n [jin]ss ‘silver’ [in] zero-initial — [jin]
ying [jonlss ‘towin’ [in] zero-initial — [jin] — [jon] (see §8.1.5)
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Phonetic transcription and pinyin

wii [wulsg ‘five’ [u] zero-initial — [wu]
yi [yylss  ‘fish’ [y] zero-initial — [yy]
yun [yyn]ss ‘cloud” [yn] zero-initial — [gyn]

A similar and related convention given in (22) changes a high vowel letter to
indicate a glide when it is not preceded by an initial consonant. See §8.1.1 for
more discussion.

(22) Spelling Convention 5 (The arrow — means ‘become’ or ‘change to’)

a. When a glide is in syllable initial position

i [j] -y
u [w] - W
i [l > yu
b. preceded by initial consonant in syllable initial position
(i) «xia [¢jalss ‘shrimp’ ya [ja]ss ‘duck’
qido [tehjaulss  ‘bridge’ yao [jau]ss  ‘waist’
nidn [njen]ss ‘year’ yan [jen]ss  ‘salt’
qiang  [te"jan]ss  ‘strong’ yang [janlss  ‘sheep’
jie [tejelss ‘street’ yé  [jelaia ‘also’
(i) hua [xwa]ss ‘flower’ wa  [wals ‘socks’
dud [two]o14 ‘hide’ wo [wolys T
kuai [kPwails;  “fast’ wai [wails;  ‘outside’
dudn [twan],;4  ‘short’ wdn [wanly;s  ‘bowl’
chuang [ts"wap)ss  ‘bed’ wadng [waplss  ‘king’
(iii) mniie [nye]s; ‘to torture’ yue [ye]s; ‘moon’
judn [tegen],q ‘toroll’ yuan [gen]ss  ‘round’

You can see in the phonetic transcriptions that we have treated the pre-nuclear
high voco1p as a glide (§3.4.1 and §5.2.1) in both types of syllables, but in
pinyin the letters representing glides are used only in syllables without an initial
consonant.

Spelling rules in an orthographical or romanization system can be arbitrary,
butin this section we have seen that the special spelling conventions in pinyinare
easier to understand and memorize when we have knowledge of the phonetics
and phonology of SC sounds and syllable structure.

This chapter compares the similarities and differences between the pinyin
romanization system and the IPA phonetic transcription system.
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* The correspondences between the pinyin letters and the IPA phonetic
symbols for consonants are simple, and it is basically a matter of using
different symbols in two different systems for the same sound (§6.1.1).

e However, for the vowels, the correspondences between the phonetic
transcriptions and the pinyin letters are more complicated, mostly
because of the different treatment of the pre-nuclear high voco1p as
vowel versus glide (§6.1.1) and the special spelling conventions discussed
in §6.2.

* QOur phonetic transcriptions of SC tones adopt a different system from
the one used in pinyin (cf. 4.1.4). In general, the correspondence
between the two tonal representational systems is quite straightforward
although some minor adjustments are needed under TONE SANDHI
(§6.1.2).

* The discussion of the spelling conventions of pinyin (§6.2) not only
provides a practical guide to the special spelling rules but also demonstrates
that if we utilize what we know about the phonetics and phonology of SC
sounds and syllable structure, these spelling conventions become less
arbitrary than they at first appear.

A complete list of all SC syllables in pinyin spelling and corresponding pho-
netic transcription is given in Appendix B.

EXERCISES

1




Phonetic transcription and pinyin
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A segment or tone may change its phonetic properties in a particular context
to achieve ease of articulation or ease of perception to facilitate communi-
cation, which we mentioned throughout chapters 2—4 when introducing the
articulation of each sound and tone. A SEGMENTAL PROCESS is such a
change in context that applies to consonants and vowels, and a ToNAL PRO-
cEss is such a change in context that applies to tone. In this chapter and the
next, we examine the segmental processes in SC. We will then discuss in more
detail how a tone may change in different contexts (chapter 9) or in interaction
withother SUPRASEGMENTAL PROPERTIES (§4.1.3)suchassTrESs and
INTONATION (chapter 10).

An example of a segmental process in English is that any vowel before a nasal
coda consonant is nasalized (§3.1.5); for example, the vowel in pan /paen/ is
actually nasalized and is pronounced with a nasal vowel as [p"&n] whereas the
vowel in pad /peed/ remains as an oral vowel [p"zd]. This process of changing an
oral vowel phoneme to a phonetically nasalized vowel before a nasal consonant
is called VOWEL NASALIZATION.

Since the pronunciation of a sound may change depending on different
linguistic contexts, mastering the pronunciation of the sounds of a language
without an obvious foreign accent involves not only the correct pronunciation
of each individual isolated sound but also the ability to change the pronuncia-
tion of a sound in an appropriate context. For example, in English the voiceless
stops /p/, /t/, and /k/ are produced with ASPIRATION as (p"], [t"], and [kh]
respectivelyin syllable initial position, e.g. pat [phaet], tap [t"ep],and cat [kPaet],
but they are unaspirated [p], [t], and [k] respectively after [s], e.g. spot [spat],
stop [stap], and Scott [skat] (§2.2.1). If you hear the pronunciation of stop as
[sthap] with an aspirated alveolar stop, you may consider this pronunciation
to be with a foreign accent or simply feel that it does not sound quite right.
Because each language employs a different set of processes, it is important to
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learn when and how a sound changes its phonetic properties in a language, in
addition to learning the basic pronunciation of each individual sound of the
language.

The contextual factors that induce the change of a sound include: (i) adjacent
segments or segments within the same syllable or word; (ii) PRoso D1 c factors
such as syllable structure, tone, and stress; and (iii) morphological processes
(word formation processes), such as plural noun formation and various types
of SUFFIXATI10N, and sentence structure. A segmental process can be atfected
by more than one type of these factors.

This chapter introduces basic phonological concepts and discusses the types
of segmental processes in SC that are influenced mainly by adjacent segments
or tone. In the next chapter, we continue with the discussion of SC segmen-
tal processes that are induced mainly by syllable structure and r-suffixation
(§3.4.5). In §7.1, we study phonological features, NATURAL CLASSES of
sounds, PHONOLOGICAL PROCESSES, RULES and CONSTRAINTS, and
the distinction between phonological and phonetic processes, and in §7.2 and
§7.3,ASSIMILATION, WEAKENING,andREDUCTION processesin SCare
discussed. Practical advice for the pronunciation of SC segments in context is
provided whenever appropriate. The final section (§7.4) summarizes the main
points of the chapter.

7.1 Basic concepts

This section introduces the basic phonological concepts in preparation for
the discussion in §7.2. After introducing the notations for phonological fea-
tures and how sounds can be classified according to these features (§7.1.1),
we study what phonological processes and rules are (§7.1.2), how rules and
constraints interact (§7.1.3), and how phonological rules differ from phonetic
rules (§7.1.4).

7.1.1 Phonological features and natural classes of sounds

In chapters 2 and 3, we learned that each consonant or vowel consists of a
set of properties that can be used to classify sounds, such as various places of
articulation, various manners of articulation, high, mid, low, etc. Let us call
each of these PHONETIC PROPERTIES aPHONETIC FEATURE.

Not all phonetic features are relevant to the phonology of a language. For
example, the feature dental versus the feature alveolar is not DISTINCTIVE
(orconTrASTIVE) for SC, which means that replacing a dental articulation
with an alveolar one or vice versa does not change the meaning of a word; that s,
whether you pronounce SC /n/ with a dental or alveolar place of articulation, the
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word #i [ni] ‘you’ would mean the same. (Recall from §2.2.1 and 2.2.3 that for
some speakers, the dental consonants may be articulated at the alveolar ridge.)
In contrast, dental/alveolar on the one hand and post-alveolar on the other are
distinctive in SC because, for example, replacing a dental unaspirated affricate
[ts] with a post-alveolar unaspirated affricate [ts] would change the meaning of
aword: zdo [tsau],4 ‘early’ and zhdo [tsau],14 ‘to look for” are almost the same
in pronunciation except that the former has the dental place of articulation
and the latter has post-alveolar articulation and the two words have different
meanings. In English, the alveolar feature and the post-alveolar feature are also
distinctive: see [si:] versus she [[i:].

We already know that a PHONEME is an abstract distinctive or contrastive
segment that can differentiate word meaning in a language; e.g. we know that
/ts/ and /tg/ are separate phonemes in SC, and /s/ and // are separate phonemes
in English, based on the fact that there are MINIMAL PAIRS contrasting
each pair of sounds (cf. §1.5.2 and §2.2). A DISTINCTIVE FEATURE is a
PHONOLOGICAL FEATURE that is relevant to the phonology of a language
or can be used in a language contrastively to differentiate one phoneme from
another and hence the meaning of one word from another. A universal set of
distinctive features consists of a limited number of features that can be used
distinctively in human language.

Take English /b/ versus /p/ as an example. The two bilabial stops are identical
in all features except one: /b/ is voiced and /p/ is voiceless. Since /b/ and /p/ are
separate phonemes in English (§1.5.2 & §2.2.1), the feature [voice], with the
square brackets indicating a phonological feature, is distinctive (or phonemicor
contrastive) in English and should be included in the universal set of distinctive
features. A binary plus and minus notation is used for each phonological feature
to indicate the presence or absence of such a feature: [+voice] for /b/ and
[—voice] for /p/ (cf. [+back] and [—back] mentioned in §5.3). Consider now
the feature [aspirated] and let us take [p] and [p"] as an example. As discussed in
§2.2.1, [p] and [p"] are allophones of the same phoneme /p/ in English because
there are no minimal pairs contrasting these two sounds, and [p] appears
after [s] and [p"] appears in syllable initial position; i.e. replacing one with
the other does not change the meaning of a word. In contrast, /p/ and /p"/ are
separate phonemes in SC, given a minimal pair like ba [pa] ‘father’ and pa [p"a]
‘fear’. The only difference between [p] and [p"] is a matter of aspiration: [p]
is [—aspirated] and [p"] is [+aspirated]. Both English and SC have aspirated
and unaspirated stops but the feature [aspirated] is non-distinctive in English
and distinctive in SC.

The set of phonetic features denotes more detailed phonetic properties
whereas the set of phonological features or distinctive features contains only
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those that are relevant to phonology and can be used distinctively in language.
In what follows, I use the terms phonetic features and phonetic properties inter-
changeably and the term phonological features rather than distinctive features.
In (1)—(3), we see the phonological features used by consonants, together with
the corresponding phonetic properties discussed in chapters 2 and 3. This is not
an exhaustive list of consonant features but it includes those features relevant
to our discussion in this and subsequent chapters. The features in (1) denote
articulation involving the vocal folds and glottis in the larynx with a simple
binary system; e.g. a voiced sound is [+Vvoice] and a voiceless sound is [ —voice].
The features in (2) and (3) require some more discussion and explanation.

(1) Laryngeal Features

PHONOLOGICAL FEATURES PHONETIC PROPERTIES EXAMPLES
[+voice]/[—voice] voiced/voiceless [b]/[p]
[4aspirated]/[—aspirated ] aspirated/unaspirated [p"1/[p]

(2) Place Features

PHONOLOGICAL FEATURES PHONETIC PROPERTIES EXAMPLES

Labial labial [p] [m] [f]

Coronal: [+anterior] dental/alveolar [t] [n] [ts]

Coronal: [—anterior] post-alveolar [ts] [[]

Coronal: [—anterior] alveolo-palatal [te] [te?] [¢]
& [—back, +high]

Dorsal velar (k] [x]

For the place features in (2), note first that the three major place features,
Labial, Coronal, and Dorsal (§2.1.3), are written with an initial capital letter
without square brackets and no plus and minus notations are used for them.
Without getting into the theoretical reasons why place features employ a dif-
ferent notation, we just need to keep in mind that each consonant has at least
one major place feature. For example, a plain labial sound like [m] has only
one place feature, Labial, and has no Coronal or Dorsal feature. Second, in
§2.1.3, we learned that there are different types of coronal consonants, and in
(2) here we see that the feature [anterior] is used to further divide the coronal
consonants. Those coronal sounds articulated on or in front of the alveolar
ridge, such as dentals and alveolars, are classified as the anterior part of the
coronal articulation and specified as [+anterior]. Those coronal sounds artic-
ulated behind the alveolar ridge, such as post-alveolars, have the [—anterior]
feature specification. Third, recall from §2.2.5 that the alveolo-palatals in SCare
PALATALIZED post-alveolars: these are complex consonants involving both
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the tongue blade and the front part of the tongue, because in addition to the
post-alveolar articulation, the front part of the tongue is also simultaneously
raised toward the hard palate, similar to the articulation of [i] or [j]. Since [i]
and [j] are high front vowel/glide and hence [—back, +high| (mentioned in
§5.3 and discussed below in (5) and §7.2.1), the vowel-like features [—back,
+high] are added.

The features [consonantal], [sonorant], and [continuant] in (3), also called
the major class features, cross-classify different types of segments in terms of
the manner of articulation. The feature [consonantal] divides all segments into
vocoips (vowels and glides), which are [—consonantal], and non-vocoids
(true consonants), which are [+consonantal].! The feature [sonorant] divides
all consonants into two groups: [—sonorant] stops, affricates, and fricatives that
have complete or stronger obstruction of the airflow and [+sonorant] nasals
and approximants that allow air to flow out of the vocal tract with less or little
obstruction. The feature [continuant] divides all segments into two groups
along a different dimension: [—continuant] oral and nasal stops that have
complete obstruction of the airflow within the oral tract and [+continuant]
fricatives and approximants that allow air to escape through the oral tract.

(3) Major class and manner features

PHONOLOGICAL FEATURES PHONETIC PROPERTIES EXAMPLES

[+consonantal | consonants [t] [s] [n] [1]
[—consonantal] glides and vowels (5] [w] [i] [u]
[+sonorant] nasal, approximant [m] [1]
[—sonorant] stop, fricative, affricate [t] [s] [ts]
[+continuant] fricative and approximant [s] [f] [1] [1]
[—continuant] oral stop and nasal stop (p] [n]
[+nasal] nasal [n] [m]

[ —nasal] oral [d] [b]
[+]lateral] lateral (1]

[—lateral] central or non-lateral (1] [t] [f]

Affricates start like a [—continuant] stop and release like a [+continuant]
fricative (see §2.1.4.3). As shown in (4), we can use two features to clearly
distinguish stops, nasals, fricatives, affricates, and approximants. We can also
group stops, fricatives, and affricates together as oBSTRUENTS (§2.1.6) that

! In some languages, a glide can be classified as [+consonantal] under certain analyses. In SC, since a
glide is simply a high vowel in a non-nuclear position in the syllable (§3.2, §3.4.1), it is analyzed as
[-consonantal].
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are specified as [ —sonorant], and then group nasals and approximants together
aSSONORANTS (§2.1.6) that are [+sononrant].

(4) Stops = [—sonorant] [—continuant]
Nasals = [+sonorant] [—continuant]
Fricatives = [—sonorant] [+4continuant]
Approximants = [+sonorant] [+4continuant]
Affricates = [—sonorant] [—continuant]| [+continuant]

Aside from being [—consonantal], a vowel/glide has the relevant vowel fea-
tures as given in (5). Following the binary plus and minus feature system, the
three-way high-mid-low and front—central-back vowel properties are clas-
sified with three features: [high], [low], and [back]. In SC, since the glides
are variants of high vowels in non-nuclear position in the syllables, the glides
also bear the vowel features. The central vowels have traditionally be given the
feature [+back], but in some analyses a central vowel has no [back] feature
specification. For example, a central low vowel can be [+low, +-back] or simply
[+low], and a schwa can be [ —high, —low, +-back] or simply [ —high, —low]. As
we will see below (§7.2.4, §8.1.5), we will treat the central mid vowel as having
no [back] specification. In other words, a front vowel is [—back], a back vowel
is [+back], and a central vowel is unspecified for backness, i.e. neither [+back]
nor [—back]. The features [-high] and [+low] are not the same: [+low] is
specified for low vowels only but [-high] is for both mid and low vowels. By
the same token, [-low] and [+high] are not the same: [+high] is used for high
vowels only but both high and mid vowels are [-low]. A mid vowel is therefore

specified as [-high, —low].

(5) Vowel features

PHoNOLOGICAL PHONETIC ExAMPLES
FEATURES PROPERTIES

[+high] high vowels [i] [y] [u]
[+low] low vowels [a] [e] [a]
[—high] [-low] mid vowels [e] [o] [2]
[—back] (Coronal) front vowels [i] [y] [e]
[+back] (Dorsal) back [u] [o] [q]
[+round] (Labial) rounded vowels [u] [o] [y]
[—round] unrounded vowels [a] [i] [e]

In general, a rounded vowel/glide is also considered to have a Labial feature
because rounding involves the lips. Therefore, [u] and [w] are specified as
[Labial, 4+round], and [p] and [b] are simply [Labial]. In addition, since vowel
articulation involves the body of the tongue, vowels are also widely considered
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to be Dorsal segments. In some feature theories (e.g. Clements and Hume
1995), [—back] vowels are given the feature Coronal and [+back] vowels the
feature Dorsal. For our purposes, we make use of the basic vowel features in
(5) but will use Labial, Coronal, and Dorsal when necessary for explanation.

Some features are used by both consonants and vowels. The feature [+nasal]
is also used for a nasal vowel, and all vowels are [+voice] except in some limited
contexts in some languages. Consonants that have a SECONDARY ARTIC-
ULATION (§2.2.5), a vowel-like articulation superimposed on the primary
consonant articulation, are specified with a vowel feature such as [—back] or
[+round]. For example, as mentioned above and in §2.2.5, alveolo-palatals in
SC are palatalized post-alveoalrs, having [ —back, +high] features in addition
to the primary post-alveolar articulation. A LaBraL1zED stop like [k"] in
Cantonese, which has a [u]/[w]-like secondary articulation with lip rounding
that is superimposed on the primary velar articulation, has a [+round] fea-
ture in addition to the primary Dorsal feature. A consonant articulated in the
front part of the vocal tract (e.g. alveolars) can sometimes be analyzed as being
[—back] and a consonant articulated in the back part of the vocal tract (e.g.
velars) can be specified as [+back]. We have seen in §5.3 and will see later in
§§7.2.3—7.2.4 that in SC the alveolar [n] is treated as [ —back] and the velar [n]
as [+back].

With the phonological features in place, the notion of NATURAL CLASSES
of sounds can now be introduced. A natural class of sounds is a group of sounds
that share a set of phonological features and behave as a group with respect
to some PHONOLOGICAL PROCESSES Of CONSTRAINTS. For example,
all vowels in English, SC, and most languages become nasalized vowels, i.e.
become [+nasal], next to a nasal consonant; voiceless stops in English become
[+aspirated] in syllable initial position; and alveolo-palatals in SC can appear
only before a high front vowel/glide (§2.2.5 and §5.3). We can then state that
vowels form a natural class of sound that bears the feature [—consonantal],
that the voiceless stops form a natural class of sound that can be defined with
the features [+consonantal, —voice, —sonorant, —continuant], that alveolo-
palatals form a natural class of sounds defined as [Coronal, —anterior, —back,
+high], and that high front vowels/glides form a natural class of sounds bearing
the features [—consonantal, +high, —back].?

2 Technically the set of features that define a natural class of sounds must include all segments in the
class and exclude all other segments. For example, for the natural class of voiced oral stops, a
featural definition like [+consonant, 4-voice, —continuant] does include all three voiced stops but
fails to exclude nasal stops, which also have all these three features. To exclude nasals, which are
[+sonorant], the natural class of voiced oral stops should be defined as [+consonantal, +voice,
—continuant, —sonorant,].
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The concept of natural classes is useful in generalizing phonological pro-
cesses/rules and constraints. For example, instead of stating the English aspi-
ration process with three separate rules: [p] becomes [pP] syllable initially, [t]
becomes [t"] syllable initially, and [k] becomes [kP] syllable initially, we can
simply consolidate these three rules into one: voiceless stops become aspirated
syllable initially. This is not only economical but also provides much better
insights into the sound system of a language. As we will see in §7.1.2.4, §7.2,
and chapter 8, phonological rules tend to refer to natural classes of sounds.

In the next subsection, we turn to the topic of what phonological processes
and phonological rules are.

7.1.2 Phonological processes and rules

A PHONOLOGICAL PROCESS generally refers to a general process that is
commonly adopted across languages and a PHONOLOGICAL RULE cOn-
tains information on language-specific execution of the process. For example,
as mentioned above, many languages nasalize a vowel next to a nasal conso-
nant, which is called the process of vOWEL NasaL1zAaTION. However, the
rule for vowel nasalization in English, SC, and many languages is that a vowel
is nasalized before a nasal consonant, but in some languages the rule for vowel
nasalization can be for a vowel to become nasalized after a nasal consonant.
Most common phonological processes across languages are either ASSIMILA -
TORY Or DISSIMILATORY innature (cf. §5.3) or are sensitive to PROSODIC
sTRUCTURE like syllable or stress.

7.1.2.1 Assimilation

AsSIMILATION occurs when a sound becomes more similar to a neighboring
sound or some sound within the same syllable. For example, VOWEL NASAL-
1ZATTION mentioned above is a kind of assimilation process because an oral
vowel becomes a nasal vowel before a nasal consonant, i.e. an oral vowel is
changed to be more like the following consonant in terms of nasality. Another
example of assimilation is that the English plural surrix for nouns -sis pro-
nounced either as [s] or [z] depending on the final sound of the noun: ifanoun
ends in a voiced sound, the plural suffix is pronounced as a voiced [z] (e.g. dogs
[dogz], zoos [zuz]), and if a noun ends in a voiceless sound, the plural suffix is
pronounced as a voiceless [s] (e.g. cats [kPeets]). That is, the plural suffix has
the same [voice] feature specification as its preceding segment. This process
is called vOICING ASSIMILATION, i.e. assimilation in terms of the [voice]
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feature. In SC, the requirement that alveolo-palatals must be followed by a high
front vowel/glide (§5.3) can also be viewed as being assimilatory in the sense
that alveolo-palatals have the [—back, +high] features (i.e. the front part of the
tongue is raised), which are shared by a high front vowel/glide. This specific
assimilation process is called paALATALIZATION, Which will be discussed in
more detail in §7.2.1.

The more similar the neighboring sounds are, the more easily the articulators
can move efficiently from one sound to the next; therefore, one major reason for
assimilation is to achieve ease of articulation. The need for ease of articulation,
however, must be balanced against the need for ease of perception for efficient
communication. If all neighboring segments sound the same, then it becomes
difficult for the listener to detect exactly which sequence of sounds and which
word have been uttered.

7.1.2.2 Dissimilation

D1ssIMILATION occurs when a sound becomes less similar to a neighboring
sound or another sound within the same syllable to achieve ease of perception,
i.e. to better distinguish one sound from another. We can think of tone 3 sandhi,
which changes the first T3 in a T3 T3 sequence to a T2 (§4.2.3, §9.2.2, §9.4),
as a kind of dissimilation process that makes the two originally identical tones
less similar. In §5.3, we also learned that in English, a labial consonant cannot
be followed by the rounded glide [w] as in *[pwa]. Since a rounded glide and
a labial consonant both involve the lips in articulation, they both have the
Labial feature and we see that two similar sounds in terms of the Labial feature
cannot be in the syllable onset, which is a dissimilatory constraint that demands
the two segments in the onset be different in terms of the Labial feature. The
English plural suffix is pronounced as [az] (or [iz] by some speakers) when
the preceding noun ends in a sSIBILANT (a fricative or affricate with high-
frequency friction) like [s], [z], [[], [3], [t[], and [d3], e.g. kisses [kisaz], roses
[10z2z], churches [tfatfoz]. A vowel is inserted between a sibilant at the end of
the noun and the plural suffix, another sibilant, so that we can hear both sibilants
clearly. Therefore, this VOWEL INSERTION process between two sibilants is
to break apart two similar sounds and can be considered dissimilatory in nature.

7.1.2.3 Prosodically conditioned processes

A prosodically conditioned segmental process is one sensitive to syllable struc-
ture, stress, tone, or intonation. In English, the lateral /1/ is a plain alveolar in
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syllable onset position but becomes a lateral that has the back of the tongue
raised, transcribed as [t], when it is in coda position: e.g. [ift [lift] versus fill
[fit]. This process is called vELARIZATION, which raises the back of the
tongue toward the velum in addition to the primary alveolar articulation, and
itis sensitive to syllable structure. English also has a segmental process sensitive
to stress. In English a vowel often becomes a schwa or a short lax high vowel
when it is not stressed. For example, the first syllable of the word grammar, gra
[gree], is stressed and has the vowel [z], but in the word grammatical, the same
first syllable is no longer stressed (because the stress is now on the second sylla-
ble) and the vowel becomes a schwa: gra [gra]. This process is called vowEL
REDUCTION, which makes a vowel shorter and more centralized (closer to
the central region of the vowel space). A prosodically conditioned process can
be for ease of articulation and/or for ease of perception. For example, having
a reduced shorter vowel in unstressed position is articulatorily easier because
an unstressed syllable is shorter in duration than a stressed syllable. Perceptu-
ally, a full strong vowel in a stressed syllable and a reduced weak vowel in an
unstressed syllable make it easier to hear the prosodic rhythm.

7.1.2.4 Phonological rules

With this basic understanding of phonological processes, we now turn to
phonological rules. Phonological rules provide formal notations to describe
phonological processes in a particular language. For English aspiration and
vowel nasalization, we can write rules like those in (6).

(6) Two English phonological rules

a. English aspiration’
(i) Voiceless stops become aspirated in syllable initial position.
(ii) Formal rule: [—continuant, —voice|] — [+aspirated]/ ,[_
(iii) Informal rule: Voiceless stops — [+aspirated] / syllable initially

b. English vowel nasalization
(i) Vowels become nasalized before a nasal coda consonant.
(ii) Formal rule: [—consonantal] — [+nasal]/__ [+nasal,
+consonantal],,
(iii) Informal rule: Vowels — [+nasal] / _ [+nasal] consonants in
coda

The arrow — means ‘to become’ or ‘to change to’ and the slash / means ‘in the
environment of”. The notation °_’ indicates the location this change occurs; for

3 The English aspiration rule is more complicated than this. See footnote 10 in §1.5.2.
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example, X means ‘before X, X__ means ‘after X’ and X__Y means between
X and Y. The sequences o[ and __]o indicate that the change occurs at the
beginning and at the end of a syllable respectively. For our purposes, we do
not need to focus on the technical aspects of the formal rules, so an informal
notation is usually sufficient. The main difference between the formal and the
informal ones in (6) is the use of a smaller number of feature specifications
and special notations in an informal rule.

A rule tells us what the actual pronunciation of a phoneme or morpheme
is. APHONEME or a MORPHEME (minimal meaningful unit composed of
a phoneme or a sequence of phonemes; §1.3) constitutes the UNDERLYING
REPRESENTATION (abbreviated as UR) of a sound or a morpheme. ALLO-
PHONES are different phonetic realizations (or pronunciations) of a phoneme
and ALLoMmoRrpHSs are different phonetic realizations of a morpheme. These
phonetic realizations constitute the SURFACE REPRESENTATION (abbre-
viated as SR). You can think of underlying representation as the abstract rep-
resentation stored in our mental dictionary and surface representation as the
actual pronunciation. A phonological rule describes how a sound in underly-
ing representation becomes a modified sound in surface representation and in
what contexts, as illustrated in (7).

(7) underlying representation — rule application — surface representation

Consider first the diagrams in (8) (similar to those used in §1.5.3 and §2.2.1)
to explain the notion of phoneme and allophone: in SC the unaspirated [p]
and aspirated [p"] are contrastive (i.e. belong to separate phonemes) but in
English they are not (i.e. they are allophones).

(8) SC English
Phoneme (UR) /p/ /p" Ip/
Phonetic realization  [p] P"] [p] [p"]
(SR) allophone allophone

after [s]  syllable initially

Ifthereisa phoneticrealization or allophone thatis different from the phoneme,
as in the case of English in (8) between [p"] and /p/ indicated by an arrow, then
a phonological rule, formulated as the aspiration rule in (6a), applies to the
underlying representation /p/ and the result of the rule application is the surface
representation [p"].

The same idea applies to the underlying representation of a morpheme.
Assuming that the underlying representation of the English plural suffix s is
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/z/, there are three allomorphs for this plural morpheme, as illustrated in (9).*
Note that two allomorphs differ from the underlying representation of the
morpheme, so two rules apply in this case, as the examples in (10) show.

(9) The English plural morpheme and its allomorphs

UR of the plural morpheme /2] %‘
SR (2] [s] [az]
allomorph allomorph allomorph

after [+voice] after [~voice] after a sibilant

(10) Rules for English plural formation

a. English vowel insertion rule between two sibilants
A vowel is inserted between sibilants.
Rule 1: /z/ — [oz] / sibilant __ sibilant
b. English voicing assimilation rule for the plural morpheme
The plural morpheme becomes voiceless after a voiceless segment.
Rule 2: /z/ — [—voice] / [—voice]__

c. Examples cats kisses dogs
UR /keet/ /z/ /kas/ /z/ /dog/ 12/
Rule 1 - kisoz -
Rule 2 keets ---- e
SR [keets] [kisaz] ‘ [dogz]

In the first two examples in (10c) we see how a sound in the UR is changed by
rule application. For the example of cats, the UR for the plural /z/ becomes [s]
by Rule 2, and Rule 1 is irrelevant for this example because Rule 1 applies only
when there are two sibilants. For the kisses example, Rule 1 first changes the
underlying /z/ to [oz] and Rule 2 cannot apply to this example because after
the insertion of the vowel, /z/ is now after [2] and is no longer after a voiceless
segment. The dogs example does not undergo either rule and the plural is [z]
in the SR. An illustration like (10c), in which the UR, the SR, and the effects
of rule application are shown, is called a DERTVATION. When there is more

4 The choice of /z/ as the underlying representation of the English plural suffix is not without
controversy, although it is the most common analysis. One reason for this choice is to allow for a
simple rule system to generate all three allomorphs, as shown in (10) and explained below. Another
reason is that a rule like /z/ — [s] after a voiceless sound (assimilation) and a vowel insertion rule to
break up two adjacent sibilants (dissimilation) are common natural rules cross-linguistically.
Therefore, which underlying representation to set up often depends on how natural the rules and
how economical the rule system would be.
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than one rule to derive an SR from a UR, the first rule applies to the UR and
the subsequent rules apply one by one to the output of the previous rule.

A rule can be obligatory or optional. An OBLIGATORY RULE in a language
always applies as long as the specifications stated in the rule are met. The
examples we have discussed so far are obligatory rules. AN OPTIONAL RULE
may or may not apply to a particular representation, depending on speakers
and most often depending on speech rate and style. For example, in faster
casual speech, the velar nasal in the suffix ing can become an alveolar nasal, e.g.
going /goin/ — [goin], and this change from [n] to [n] is an optional rule.

This section has introduced the basic concepts of phonological processes
and rules. A sound often undergoes a process/rule in a language for ease of
articulation and/or ease of perception. Before discussing the segmental pro-
cesses/rules in SC, I would like to briefly explain the differences between rules
and constraints and those between phonological rules and phonetic rules.

7.1.3 Rules and constraints

A RULE changesasound to another in some contextandaCONSTRAINT pro-
hibits or requires a certain combination of sounds in some context. In the pre-
vious section, we have seen examples of phonological rules and in §5.3 we dis-
cussed a number of constraints that determine possible SC syllables. Both rules
and constraints reflect which sound can occur in what context, but rules are
‘active’ in that they make changes from one representation to another, and con-
straints are ‘passive’ in that they simply express what is allowed or not allowed.

Sometimes constraints are simply static statements or descriptions of pos-
sible and impossible sound combinations and linguistic representations, but
constraints can often be viewed as the reasons why rules apply. For example, to
help understand the vowel insertion rule between two sibilants in English plural
noun formation (§7.1.2.4), we can say that there is a constraint that prohibits
two adjacent sibilants within the same syllable and the vowel insertion rule
‘repairs’ or ‘removes’ a violation of the constraint. That is, when /z/ is added
to a sibilant-ending noun in the process of forming a plural noun, a represen-
tation that violates the no-two-sibilants constraint is created:* /kisz/. To avoid
the violation, the rule of vowel insertion breaks apart the two sibilants and the
resulting surface representation contains only legitimate syllables: [ki.soz].

A number of SC examples that illustrate this relationship between constraints
and rules will be discussed in §§7.2—7.3 and chapter 8. This concept of rule
application as a repair for illicit representation (or as avoidance of constraint
violation) is called a CONSTRAINT-BASED APPROACH, which will also
become useful when we discuss loanword adaptation in chapter 11.



150  Segmental processes |

7.1.4 Phonological rules versus phonetic rules

In §7.1.2 above we saw a few examples of phonological processes and rules.
There are also phonetic processes and rules and it is not always easy to decide ifa
process or rule is phonological or phonetic. One general criterion is that phono-
logical processes/rules are cATEGORICAL since they produce a clear category
of sound distinguishable from another, whereas phonetic processes/rules can
be GRADIENT since they produce either a range of sounds that differ only in
smaller phonetic details or a variable group of sounds depending on speech
style and speech rate. In other words, phonological rules create distinct classes
of sounds in a SR but phonetic rules create a continuum of sounds depending
on speech style and speech rate. For example, a vowel is typically shorter and
more reduced or can even be deleted in fast speech but stays relatively constant
in slow or formal speech. This type of variation is often considered to be pho-
netic in nature. In contrast, the change of [aid] in divide [divaid] to [13] in
division [divizon] after the addition of the suffix ionis considered phonological
since both the vowel and the consonant make a consistent change from one
category of sound to another: [a1] to [1] and [d] to [3].

When a rule changes a phoneme to an allophone, it is called an ALL0-
PHONIC RULE. Depending on different analyses, some allophonic rules may
be considered phonological and some phonetic. This is where the distinction
between phonological and phonetic rules becomes more complicated. The
aspiration rule in English is an allophonic rule that changes an unaspirated
voiceless stop (a phoneme) to an aspirated voiceless stop (an allophone in
English), and the property of aspiration or the feature [aspirated] stays rela-
tively constant regardless of speech rate although the degree or the amount
of aspiration may vary depending on speech rate. If we follow the categori-
cal versus gradient/variable criterion, we can say that the rule of aspiration is
phonological but the degree or amount of aspiration (how much aspiration is
present) is gradient and variable and hence phonetic.

Some of the segmental processes/rules in SC to be discussed below and in the
next chapter are controversial in terms of their classification as phonological or
phonetic processes/rules. For our purposes, we study the major processes/rules,
be they phonological or phonetic, to better understand which sounds change
their phonetic properties in what contexts and why. Practically speaking, for
learners of SC, this knowledge can help fine-tune their pronunciation and/or
listening comprehension.

7.2 Assimilation in SC

This section covers the processes/rules of assimilation and related constraints
in SC. We know from §7.1.2.1 that, under the assimilation process, a sound
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becomes similar in certain feature(s) to an adjacent sound. When a sound
changes only a portion of its features to be the same as its neighboring sound,
itiscalled PARTIAL ASSIMILATION, since the sound under change does not
become totally identical with its neighboring sound. TOTAL ASSIMILATION
makes a sound identical to its neighboring sound. In this section, we examine
four cases of partial assimilation in SC, one for consonants (§7.2.1) and three
for vowels (§§7.2.2-7.2.4).

7.2.1 Palatalization

From $2.2.5 and §5.3, we learned that alveolo-palatals can appear only before
high front vowels/glides, [i]/[j] and [y]/[y]. One analysis can be that there is
simply a constraint requiring such a restriction. This constraint, however, mim-
ics the common process of PALATALIZATION cross-linguistically, in which
a coronal or velar consonant becomes a palato-alveolar or an alveolo-palatal
before high front or front vowels (e.g. in English got you /gatju/ — [gat[ju]).
Palatalization is an assimilation process because a high front vowel/glide makes
use of the front part of the tongue to approach the hard palate, and the con-
sonant before such a vowel/glide also moves away from the alveolar ridge or
velum to get closer to the hard palate.

Therefore, an alternative analysis is to posit a rule that changes some under-
lying phonemes to become alveolo-palatals before high front vowels/glides. If
there is a rule, there is an underlying representation (UR) to which the rule
applies to yield the surface representation (SR). As mentioned in §2.2.5, the
underlying phonemes for SC alveolo-palatals remain controversial: some argue
for the velars /k, kP, x/ and some for the dental /ts, ts", s/. If we adopt the latter
view (Duanmu 2000), the palatalization rule in SC can be stated and formu-
lated as in (11a—b) and the derivations of three examples are given in (11c).

(11) Consonant palatalization in SC

a. Dental affricates/fricative become alveolo-palatals before high front
vowels/glides.
b. Rule: Dental affricates/fricative
— [—back, +high]/__ [—back, +high] vocoids
¢ c. Examples: jin‘gold gin‘to invade’  xin ‘new’

UR /tsin/ss /tshin/ss /sin/ss
rule (1 lb) t(;il'l55 tg;hin55 (;il'l55
SR [tein]ss [tePin]ss [¢in]ss

Since both high front vowels/glides are [—back, +high] and the dentals are
not, the dentals take on the [—back, +high] feature to become alveolo-palatals
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(which are Coronal and [—back, +high]). This palatalization rule is then a case
of partial assimilation.

However, in §11.4.1, we will see that both English velar stops and coro-
nal fricatives/affricates are changed to alveolo-palatals before high front vow-
els/glides, two examples of which are given in (12), where [s] and [k] before a
high front vowel in English become [¢] and [t¢] respectively in SC loanwords.

@ (12) Loanword examples:

ENGLISH SC
Wisconsin [sm]  —  weistkangxin [wei.sp.kPan.¢in]
Kentucky [K"i]  —  kéndéji [kPan.tx.tei]

The generalization for both the native words and borrowed words is that
no dentals/alveolars, post-alveolars, or velars can appear before a high front
vowel/glide. Therefore, instead of having one fixed UR for the palatalization
rule as in (11), we can adopt a constraint-based analysis (§7.1.3): there is a
constraint as in (13a) and any constraint violation is corrected by the repair
rules in (13b) that change an offending consonant to a corresponding alveolo-
palatal. Rule 1 changes a dental/alveolar or a post-alveolar fricative and affricate
to an alveolo-palatal fricative and affricate respectively, e.g. [s, z, [] — [¢] and
[ts, d3] — [te]. Rule 2 changes a velar stop or fricative to an alveolo-palatal
affricate or fricative respectively, e.g. [k] — [t¢] and [x] — [¢].

(13) SC palatalization constraint and rules

a. Palatal Constraint
Coronal fricatives/affricates and velar obstruents cannot be
followed by high front vowels/glides.
b. Palatalization Rule 1:
Coronal fricatives/affricates
— [—back, +high] / __[—back, +high] vocoids
c. Palatalization Rule 2:
Velar obstruents
— [—back, +high] / _[—back, +high] vocoids

Palatalization is an obligatory rule in SC, which means the Palatal Constraint
(13a) can never be violated and the palatalization rules (13bc) must apply if
there is a violation of the constraint. We will see in §11.4.1 how the constraint
and repair rules in (13) apply to modify a foreign word adopted into SC. For
various analyses of SC palatalization, see Further Reading for references for
Chinese segmental processes.
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7.2.2 Vowel nasalization

As in English, an oral vowel before a nasal consonant in SC becomes nasalized.
The vowel nasalization rule is the same as in (6b) in §7.1.3. It has been claimed
that vowel nasalization is an optional phonological rule (Duanmu 2000:73).
The degree of nasalization may vary among speakers, but, phonetically speak-
ing, there is almost always at least some degree of nasalization for the vowel
before a nasal coda consonant. However, a vowel with a smaller degree of
nasalization may not be recognized as a nasal vowel phonologically because it
is difficult to detect.

The degree of vowel nasalization in SC also differs depending on the type of
nasal consonant: a vowel before a velar nasal is more strongly nasalized than
the one before an alveolar nasal (Zhang 2000). As we will see in §8.2.4, this
phonetic gradient difference in the degree of nasalization plays a role in the
changes of the nasal-ending rimes under r-suffixation.

7.2.3 Low vowel assimilation

From §3.4.3, we learned that SC has only one low vowel phoneme /a/, which
has three allophones: [a], [a], and [g]. This means that there exist two rules:
one changes the low vowel to a low back vowel [a] and the other changes the
low vowel to the mid lax or low mid vowel [g], as shown in (14) and (15).
These rules apply only within the domain of a syllable, as the examples in (14b)
show.”

(14) Low Vowel Backing

a. Rule: [+low] vowels — [+back]/ __ [+back]
(The low vowel becomes [+back] before [u] and [p])
@ b. Example:  gao ‘high®  gang ‘steel’

UR /kau/55 /kal]/ss
rule (14a)  kauss kanss
SR [kau]ss [kap]ss

c. Constraint: The segments in the rime must have the same values
for [back] and [round] (cf. (12) in §5.3).
d. Constraint: A low rounded vowel is prohibited.

The backing rule in (14a) is an assimilation rule because both [u] and [n]
make use of the back part of the tongue to approach the velum and the low

> In a disyllabic word in which the low vowel is in the first syllable followed by a [+back] segment in
the second syllable, the rule does not apply, e.g. wa wa [wa]ss[wa]s ‘baby, doll’
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vowel also moves toward the back. If we specify both [u] and [p] with [+back],
then the low vowel takes on the same feature and becomes a [+back] low vowel.
The derivation in (14b) shows that the rule applies to produce a [+back] low
vowel. Recall also from §5.3 that in SC the segments in the rime share the same
[back] and [round] feature, as in (14c). Making sure that a low underlying
vowel is [+back] before another [+back] segment in the rime satisfies this
requirement. That is, in a constraint-based approach, one can consider the
assimilation rule in (14a) a response to the specific PHONOTACTIC CON-
STRAINT in (14c) that requires a certain combination of adjacent segments
in a syllable. We will see that the same constraint is responsible for mid vowel
assimilation (§7.2.4) and mid vowel insertion (§8.1.5). The reason that the
low vowel does not become [+round] before a rounded [u], i.e. [au] but not
*[ou], can be attributed to the fact that SC does not allow a rounded low vowel,
as the constraint in (14d) indicates. This is not an unusual constraint since
rounded low vowels are much less common than high and mid rounded vowels
cross-linguistically.

The fronting/raising rule in (15ab) is also an assimilation rule. The glides
are [+high, —back] because they raise the front part of the tongue toward the
hard palate and the alveolar nasal can be considered [ —back] because it makes
use of the tongue blade to touch the alveolar ridge located in the front part
of the oral tract. The low vowel, being influenced by both segments, becomes
a front vowel ([—back]) and is raised up one step from a low vowel to a mid
vowel ([—low]). The low vowel does not go all the way to become a high vowel
since such a drastic change of vowel height would make it confusing with other
syllables, e.g. [jin]ss ‘music’, and also make it difficult to recognize the original
[+low] vowel. The examples in (15¢) show that, as the first step, the underlying
high vowel is syllabified as a glide in the onset (mentioned in §3.4.1 and §5.2.1
and to be discussed again in §8.1.1), and then the fronting/raising rule applies
to produce the surface representation.

(15) Low Vowel Fronting/Raising

a. The low vowel becomes [—back] and [—low] between front glides
[j]/[y4] and the alveolar nasal coda [n].
b. Rule: [+low] vowels — [—back, —low] / [—back, +high] __ [n]

& c Example: tian ‘sky’  yudn ‘round’
UR /thian/ss /yan/ss
glide formation t%janss yanss
rule (15ab) thienss yenss

SR [thjen]ss [yen]ss
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The backing rule in (14) is quite consistent for most SC speakers but the
fronting/raising rule in (15) could be an optional rule for some speakers. As
mentioned in §3.4.3, some speakers may produce a low front vowel [], i.e.
only fronting but no raising, or have a low vowel [a], i.e. no fronting or raising.

7.2.4 Mid vowel assimilation

SC has only one mid vowel phoneme /s/, which has four allophones: [s], [e],
[0], and [%] (§3.4.2). This means that there are three changes: the first one
changes the schwa to [e], the second one to [0], and the third one to [¥]. In this
subsection we discuss the first two changes and leave the third one for §8.1.4.

Instead of positing one assimilation rule from /o/ to [e] and another one
from /o/ to [0], we can actually formulate only one rule, as shown in (16a),
since the mid vowel simply copies whatever [back] and [round] features an
adjacent high vowel or glide has.

(16) Mid Vowel Assimilation I

a. Rule: mid vowels
— [aback, Bround]/ next to [aback, Sround, —consonantal |
A mid vowel has the same [back] and [round] feature values as an
adjacent high vowel/glide.

@ b. Examples: bei‘cup’  xié ‘write’ gou ‘dog’  guo ‘wok’
UR /pai/55 /Gi9/214 /kau/214 /ku9/55
glide ---- ¢j9214 -—-- kwass
rule (16a) peiss ¢jerla kou;4 kwoss
SR [peilss  [gjelaia [kou]z1s  [kwo]ss

This rule states that a mid vowel assimilates to an adjacent high vowel/glide,
i.e. [—consonantal] segments, in terms of the [back] and [round] features. The
symbols« and B in (16a) mean they can be either a plus or aminus. Ifboth @ and
B are plus, then the adjacent high vowel/glide is [+back, +round], i.e. [u]/[w],
and the mid vowel becomes [+back, +round], i.e. [o]. If both & and 8 are
minus, then the adjacent high vowel/glide is [ -back, —round], i.e. [i]/[j], and
the mid vowel becomes [ —back, —round], i.e. [e]. If & is minus and B is plus,
then the adjacent high glide is [—back, +round], i.e. [y]. In this case, only the
glideis relevant because the high front rounded vowel cannot be the second part
of a diphthong, i.e. *[ay] or *[ey] (§5.3). Of course, a fourth logical possibility
is a [+back, —round] vowel, but SC has no high back unrounded vowel/glide.
The examples and derivations in (16b) show that both glide formation (§8.1.1)
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and assimilation apply in the second and fourth examples. Glide formation is
not applicable to the first and third examples since the high vowel part of a
diphthong is part of the syllable nucleus (§5.2.1).

However, the examples in (17a), in which the glide is high front rounded,
seem to be exceptions to the rule: only the [—back] feature of the high front
rounded glide is adopted by the mid vowel and the [+round] feature is left out.
That is, we do not get a front rounded mid vowel *[@] as rule (16a) predicted.
The reason is that cross-linguistically it is a relatively less common vowel and SC
is among those languages that prohibit a mid front rounded vowel. In general
a front rounded vowel is less common, more difficult in articulation, and in
terms of perception, it is somewhere between [e] and [o] and is more easily
confused with these two more common vowels

(17) Mid vowel preceded by high front rounded glide

@ a xué ‘study’  /eyalss — [eue]ss™ [euyo]ss
yue ‘month’  /ya/s; — [yels:*[yo]si
b. Constraint: No mid front rounded vowel [o].

c. Rule: Remove [+round] from [@] to produce [e].
d. Examples: xué ‘study’ yue ‘month’
UR /eyalss 1yals
glide ¢35 Uos;
rule (16a) CYD35 yos;
constraint (17b) *¢yess *yos;
rule (17¢) cyess yes
SR [eyelss [ye]s:

We can then say that there is a constraint that prohibits [¢] in SC and this
constraint prompts a repair rule to change this non-permissible vowel to a
permissible one. The constraint and the repair rule are given in (17bc). In
(17d), we see that assimilation rule (16a) produces illicit representations bared
by constraint (17b), but with the rule in (17c) we can make an adjustment to
the representation to yield a well-formed SR. The result is still an assimilation
process because the mid vowel becomes more similar to the glide in terms of
[—back].

The next complication arises when the mid vowel is flanked by both frontand
back high vowels/glides. Should the mid vowel assimilate to [—back, —round]
or [+back, +round]? The examples in (18) show that the high vowel in the
diphthong rather than the glide in the onset determines the assimilation out-
come. That is, the mid vowel assimilates to the following high vowel but not to
the preceding high glide.
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(18) Mid vowel flanked by high vowel and glide

[ljou]zm * [ljeu]214
[swei]z14 *[swoi]a14

lit1 ‘willow’ /ligulz 14 —>
shui ‘water’ /susi/py  —
The solutionlies in the syllable structure. Recall from §5.2.1 thata diphthong,
in this case the mid vowel and its following high vowel, belongs to the nucleus
and rime, whereas the high glide belongs to the onset, as illustrated in (19).

(19) a. /G\ b. c
Onset Rime Onset Rirlne
l
h Nucleus Nucleus
. A" i
1) o u S w e 1

The mid vowel then has a closer relationship to the high vowel in the
nucleus/rime because they have the same syllabic affiliation. When the mid
vowel has to choose between two high vocoids for assimilation, the one in
the rime wins over the one in the onset. There is a general constraint that
requires application of a rule in a smaller domain before such application in
a larger domain (cf. §9.4 for tone 3 sandhi application in phrases/sentences).
In this particular case, after the application of mid vowel assimilation within
the rime, further assimilation to the glide in the onset does not apply. Think
of the possible outcome: if we apply the rule again between [o] and [j] in (19a)
and between [e] and [w] in (19b), we either produce a prohibited sound [o]
(violating constraint (17b)) or there is simply no way to have a vowel that
is simultaneously [—back] and [+back], required by the preceding and the
following high vowel/glide.

For SC, let us set up two domains for the application of mid vowel
assimilation: the rime and the syllable. The rule applies first within the rime and
then within the syllable. The constraint that regulates how mid vowel assimi-
lation rule (16a) should apply is given in (20a), and we can derive the correct
outputs as shown in (20b).

(20) Mid vowel assimilation II

a. Constraint: Apply mid vowel assimilation within the rime first; if
the rule has applied within the rime, it does not reapply
in the same syllable.
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b. Examples with two high vocoids

L “willow’ shui ‘water’
UR /lisu/s14 [sui/p14
glide ljous;s SWals14
rule (16a) constrained
by (20a) ljouz14 sweizig
SR (Jjou]s14 [swei]214

c. Constraint: The segments in the rime must have the same values for
[back] and [round].

Note that mid vowel assimilation within the rime, like the low vowel assimi-
lation in (14a) in §7.2.3, can be considered a rule to fulfill the requirement that
the rime segments cannot be different in terms of [back] and [round] features,
repeated in (20c) (same as (14¢) in §7.2.3 and (12) in §5.3). This constraint
on the rime also explains why mid vowel assimilation fails to apply when the
mid vowel is preceded by a glide and followed by a coda consonant, e.g. [won]
but not *[won], and [jag] but not *[jen], since the two segments in a rime like
*[on] or *[en] differ in the [back] and/or [round] features and violate this rime
constraint. See also §8.1.5 for more details.

As mentioned in 3.4.2, the degree of fronting, backing, or rounding of the
mid vowel can vary depending on different speakers and different Mandarin
dialects (cf. Lin 2002). Under some analyses, the assimilation within the rime
(i.e. within a diphthong) is an optional rule (cf. Duanmu 2000:73): /si/ and
/ou/ can optionally stay as [si] and [ou] respectively, although assimilation
still applies when the mid vowel is preceded by a glide: lie], [wo], and [ye].
Note that when these diphthongs are preceded by a glide, the mid vowel is not
assimilated to the glide either: /iau/ — [jou] and /uai/ — [woi]. In this type
of speech and analysis, the rule/constraint system has to be changed in a way
to prohibit assimilation of the mid vowel to the glide when the mid vowel is
part of a diphthong. See references for Chinese segmental processes in Further
Reading for different analyses of mid vowel assimilation. Later, in §7.3.2, we
will see examples of VOWEL REDUCTION that makes [e] or [o] become a
schwa in fast speech.

7.3 Weakening and reduction in SC
7.3.1 Consonant weakening

A CONSONANT WEAKENING process is one in which a voiceless stop
becomes voiced or a consonant with greater CONSTRICTION becomes one
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with less constriction: stop — fricative and fricative — approximant. The
explanation for and analyses of consonant weakening are relatively complex,
so let us simply adopt the view that there is a strength hierarchy for consonants
asin (21), in which voiceless stops have the highest strength and approximants
the weakest.

(21) Consonant Strength Hierarchy
Strongest < > Weakest

voiceless stops — voiced stops — fricatives — approximants

Note that this strength hierarchy seems to be the SONORITY HIERARCHY
(§5.2.2) in reverse: of these consonants, approximants are most sonorous and
voiceless stops are least sonorous. For our purposes, we can say that a less
sonorous consonant is more ‘consonant-like’ and less ‘vowel-like’ and it is
given the label as being stronger.

If one type of consonant becomes another type that is to the right side on
the strength hierarchy in (21) when next to a vowel or sONORANT, then it is
a weakening process. Weakening facilitates faster and smoother transition of
sounds for ease of articulation. If a voiceless stop becomes voiced, or a voiced
stop becomes fricative, or a fricative becomes an approximant next to a vowel or
sonorant, the consonant is becoming a little bit more like a vowel or sonorant in
terms of voicing and/or the degree of constriction, since vowels and sonorants
are voiced and have freer airflow through the oral or nasal cavities. For example,
a voiced stop has complete obstruction of the airflow, but by opening up a little
to become a fricative when it is next to a vowel, the articulatory transition from
or to its surrounding vowels becomes more efficient.

With this basic idea of what a consonant weakening process is, we can now
examine the examples in (22). The neutral tone is not marked in pinyin, and in
the transcriptions the phonetic tone value used in Chao (1968:36) is adopted
(§4.2.2).

& (22) Consonant weakening in SC

a. Under neutral tone:
voiceless stop/affricate — voiced stop/affricate
stop — fricative
fricative — approximant

lis5 pas — lizs bas liba ‘fence’

tiss ti — tis3 dij didi ‘younger brother’
xaiss tsi; — xaiss dz1; hdi zi ‘child’

tswoss t§o; —> tswosz dzo;  zuo zhe ‘sitting’

phis3 kuy — plis3 yu, pigu ‘buttocks’
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kxss kw — k¥s5 ¥o gege ‘older brother’
wan,; §ans — wanp; Jany wdnshang ‘evening’
pauss sap;  — paussz I3 bao shang ‘in the newspaper’

b. In the second syllable of a trisyllabic expression:
stop/affricate — fricative or approximant
kan kan t¢ly — kap yap te’y  ganggang qir just went’
putsitau — pulitau bu zhidao ‘don’t know’

In SC, the consonant undergoing the weakening process is usually in a
neutral-toned syllable (Cheng 1973:82) as in (22a), or in a second position
of a trisyllabic (three-syllable) expression (Duanmu 2000:256) as in (22b).
(I omit the tone in the examples in (22b) for ease of presentation; the tones are
marked on the pinyin for each example.) The last three examples in (22a) also
show vowel/rime reduction, [¥] — [2] and [ap] — [op] or [3], which will be
discussed in the next subsection. Consonant weakening in SC is an optional
rule and applies most commonly to frequently used words and expressions in
casual speech.

7.3.2 Vowel reduction and rime reduction

In the discussion of English vowEL REDUCTION in an unstressed syllable
(§7.1.2.3), we learned that a vowel in a prosodically weak syllable (a syllable
without stress or tone) tends to be reduced: the vowel becomes shorter, central-
ized, or lax; i.e. it is moved closer to the mid central region of the vowel space.
In the extreme case of vowel reduction, the vowel is deleted. Vowel reduction
can also be viewed as a kind of WEAKENING process.

Recall from §4.2.2 that the neutral-toned syllable in SC is unstressed and
shorter. Because a neutral-toned syllable is prosodically weak, the vowel and
rime in a neutral-toned syllable tend to be reduced. A reduced vowel is shorter
and centralized or lax or even deleted, and a reduced rime also becomes shorter
in duration through reducing the main vowel, deleting a vowel or coda, and/or
merging two segments in the rime into one segment.

In SC, both vowel reduction and RiME REDUCTION rules are optional;
they may or may not apply depending on speakers, speech rate, and style, and
they are more likely to apply in casual or fast speech. It is also important to
note that the use of neutral tone varies greatly among different SC speakers.
For example, the SC spoken in Beijing has many words with neutral tone but
textbook SC has fewer such words and some SC varieties spoken in areas outside
of Beijing have only a handful. Since the reduction process is conditioned by
the presence of the neutral tone, a speaker applies a vowel or rime reduction
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rule when he/she has a neutral tone for the word. Therefore, not all examples
given below are used by all SC speakers.

Consider first the examples in (23). These examples have a simple rime that
contains only one nuclear segment and has no coda.

& (23) Vowel reduction under neutral tone

a. low vowel — schwa

thouss fas — o fas toufa ‘hair’

Xons; ta; —  X9Ns3 t9) hen ta ‘hate him’
b. mid back vowel — schwa

k¥ss k¥, —  kys5 ko gege ‘older brother’
c. low vowel — schwa or [e]

tsanss tgja,  —  tsapss tg)d; zhangjia ‘Zhang family’

tsanss tejer
tc;,hjcnj55 gja, — tc,hjcuj55 ¢jo, xiangxia ‘countryside’

tehjanss gje,
d. low vowel — schwa or [0]
gjauss Xwa; —  ¢jaus3 XWdj xidohua ‘joke’
gjauss Xwo;
xwanss kwas —  xwapss kwas hudnggua ‘cucumber’
Xwanss kwos

The low and mid back vowels in a simple rime (a rime with a single vowel) as
in (23ab) may become schwa —a short, lax, mid central vowel. In (23cd) we see
that when the low vowel is preceded by a glide in a simple-rime syllable, the
low vowel can either be reduced to a schwa or [e] after [j] and [o] after [w].
This means that the mid vowel assimilation rule optionally applies after the
low vowel is reduced to a schwa.

The examples in (24) have a complex rime that contains either a diphthong
or a vowel plus a nasal.

(24) Vowel reduction and rime reduction®

a. [ai] — [ai] or [ei] or [€g]
[au] — [ou] or [ou] or [2]
(i) naip; naiy —  naiy; Ny ndinai ‘grandma’
naip; neiy
nai,; n€,

6 There is no recording for these examples in the CD because these more complex reduction
processes are difficult to produce individually without a speech context.
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(ii) mai;; maiy — maiy moiy mdimai  ‘trade’
mai,; meiy
mai,; M€y
b. [low vowel + nasal] — [schwa + nasal] or nasalized schwa
(i) nomss kans — nopzs kans  nénggan  ‘capable’
nan;s k3;
¢l xwany,  — ¢ip; xwony  xihuan ‘to like’
¢ly; XW8y
(ii) wan,, san, —> wany 1904 wdnshang ‘evening’
wan,; 194
¢lss war , —>  ¢iss warp, xiwang ‘to hope’
¢lss W3,
c. front glide + low vowel + nasal — front glide 4 schwa + nasal
or high vowel + nasal
(i) /¢in/ss /gian/
¢inss gjen,  —  ¢in gjon, xinxian ‘“fresh’
¢in ¢iny
(ii) /ku/ss /nian/
kuss njag,  — kuss njon,  ghniang  ‘girl’
kuss nin;

In (24a), the low vowel is reduced to either a schwa or [e]/[o], but the whole
rime can also be reduced to one segment. The diphthong [ai] contains the
[+low] feature for the first half and [+high, —back, —round] for the second
half. Merging these two parts into one MONOPHTHONG vowel produces a
mid front lax vowel [¢] that is [—back, —round, —high, —low], i.e. a vowel that
retains the [—back, —round] feature and compromises on the height features
since no vowel can be both high and low. The same can be said about the
change of [au] ([+1low] plus [+high, +back, +round]) toa back rounded mid
lax vowel [o] ([+back, +round, —high, —low]). The examples in (24b) are
similar in that either the low vowel is reduced to a schwa or the schwa and the
nasal in the rime are further reduced by merging the two segments into one
nasalized schwa that retains the mid central vowel and the [+nasal] feature
of the nasal coda. In (24c), the underlying low vowel is reduced to a schwa or
is even deleted, making the pre-nuclear high glide fill in as the main nuclear
vowel.

Another type of optional vowel reduction is conditioned by syllable types.
The mid vowel [e] or [0] mayalso be reduced to schwa or even deleted when they
are part of a diphthong and appear in a syllable that has an initial consonantand
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apre-nuclear glide. Again this vowel reduction process applies more commonly
in casual or fast speech. Compare the examples in (25a) and (25b).

& (25) Mid vowels in GVV and CGVV syllables

a. GVV syllable

/iou/35 —  [youl]ss you ‘oil’
fudi/s 4 —  [wel]aa wel ‘tail’
b. CGVV syllable
(i) Miau/35 —  [ljoulss liti ‘to flow’
[ljou]ss
[ljulss ‘
(i1) /tsudi/s; —  [tswel]s;  zui ‘sin’
[tswal]s;
[tswi]s)

We can see that for a zero-initial syllable in (25a) the mid vowel is generally not
reduced (although a schwa may appear for some speakers; cf. §7.2.4), whereas
for a CGVYV syllable, in (25b), the mid vowel is more likely to be reduced to a
schwa or even deleted.

You may have noticed that some reduced syllables contain rimes that are
prohibited by some of the syllable structure constraints discussed in §5.3. For
example, there is a constraint requiring the rime segments to have the same
[back] and [round] features ((12) in §5.3), so a rime like [in] in (24c¢) should
not have occurred, and [ju] and [wi] in (25b) are supposed to be banned also
((15) in §5.3). There is actually no contradiction: syllable structure constraints
regulate phonological representations and optional vowel/rime reduction that
depends on speech rate and style is generally considered to be a phonetic
process. Phonetic processes may produce a sound, a sequence of sounds, or
a syllable that is at odds with well-formed phonological representation but is
quite natural with respect to phonetic mechanisms and principles.

7.3.3 Vowel devoiting

When a vowel, which is originally voiced, becomes voiceless when next to a
voiceless consonant, we have a VOWEL DEVOICING process. This is a kind
of assimilation process. SC vowel devoicing is an optional rule that may or
may not apply, but when it applies, it occurs most commonly in an unstressed
neutral-toned syllable in fast speech. Therefore, this can also be viewed as a
kind of reduction/weakening process. In very fast speech, a devoiced vowel may
sound like it has been deleted.



_ Segmental processes |

Not all vowels can be devoiced: in general a high vowel after a voiceless frica-
tive/affricate or a voiceless aspirated stop in a neutral-toned syllable is most
likely to be devoiced, and the syllabic consonants, which are originally voiced
and occur only after voiceless affricates and fricatives, also tend to be devoiced
in a neutral-toned syllable (Duanmu 2000:257-8; Zee 2003b, personal commu-
nication). Some examples are given in (26), in which a devoiced vowel/ syllabic
consonant is marked by a circle diacritic underneath.

& (26) Vowel devoicing under neutral tone

a. high vowel — [—voice]/ [—voice] fricative/affricate _

liss, te™i; — liss tghil ligi ‘physical strength’
tunss ¢ip — tunss ¢io dongxi ‘thing, object’
tais; fuy — tais; fu, daifu ‘doctor’

swanssz s — swanssz U, suanshu ‘arithmetic’
tshuss tePy,  — tsPuss tg;hgl chuqu ‘go out’

b. high vowel — [—voice]/ [—voice, ~+aspirated] stop

wonss thi; —  Woans3 thil wenti ‘question’
cinss kMu, S ¢inss khlgz xinku ‘laborious’

c. syllabic consonant — [—voice]/ [—voice] fricative/affricate
SIs3 tsh - Sls3 tS1] shizi ‘persimmon’
sanss ts"n —>  sanss ts1; sanci ‘three times’
joups jisz sm —>  joua jis3 SIi you yisi ‘interesting’
liss ts1 — lis3 ts1; lizhi ‘lichee fruit’
tanss si — tanss §1 danshi ‘but’

Among the affected segments, syllabic consonants and [i] seem more likely
to be devoiced than [u], which in turn is more likely to be devoiced than
[y]. Among the consonants that trigger vowel devoicing, voiceless fricatives
and aspirated affricates and stops seem more likely to make the next nucleus
devoiced. In addition, when the phonetic realization of the neutral tone is
low with a pitch level of 1 after high falling T4 or 2 after high level T1, vowel
devoicing is also more likely to occur.

Devoicing in (26) all occurs in the final syllable since that is where neutral
tone usually occurs. In a non-final position, a high vowel or syllabic consonant
may also undergo devoicing, but only if it is after an aspirated consonant in
a syllable with a low tone, i.e. T3 in non-final position (see also Duanmu
2000:257—8). Two examples are given in (27). Similar cases of vowel devoicing
also occur in English, such as potato and tomato, in which the first vowel can
be devoiced.
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(27) Vowel devoicing after aspirated C in a non-final low-toned syllable

telis, SJ55 — tghim Slss qist ‘cheese’
thu21 tous; " tthl tous; tiidou ‘potato’

For learners of SC, it is relatively difficult to master the phonetic details
of consonant weakening, vowel/rime reduction, and vowel devoicing without
close and frequent interactions with native speakers in a natural SC-speaking
environment. However, being aware of these facts should help improve com-
prehension when listening to SC speakers’ casual conversation.

This chapter introduces the basic concepts of phonology, the interaction of
phonology with phonetics, and discusses major assimilation, weakening, and
reduction processes in SC.

* SEGMENTAL PROCESSES, which apply commonly across languages,
change the phonetic/phonological properties of consonants or vowels in
various contexts. APHONOLOGICAL RULE describes the specific details
of a process in a particular language and converts an UNDERLYING
REPRESENTATION tOAQSURFACE REPRESENTATION (§7.1.2.4).

* Distinctive PHONOLOGICAL FEATURES are those that are referred to in
phonological organization and processes. ANATURAL cLAss of sounds
exhibit similar phonological behavior, pattern together in
PHONOLOGICAL PROCESSES and RULES regularly, and can be
technically defined in terms of phonological features (§7.1.1).

* BothrULESs and cONSTRAINTS are used to describe and explain
changes of sounds in various contexts. In the CONSTRAINT-BASED
APPROACH, a rule applies if a relevant constraint is violated and needs a
fix-up to derive a permissible SURFACE REPRESENTATION (§7.1.3).

* Phonological rules produce categorical changes of sounds whereas
PHONETIC RULES yield gradient and variable changes involving phonetic
details that are less detectable, and dependent on speech rate (§7.1.4).

* SCASSIMILATION processes/rules produce: (i) alveolo-palatals before
high front vowels/glides; (ii) nasalized vowels before a coda nasal; (iii) back
low vowels before [+back] segment, [u] and [p]; (iv) a mid lax vowel [¢g]
between a front glide and [n] when the vowel is an underlying low vowel;
and (v) mid vowels [e] and [o] next to high front vowels/glides and high
back rounded vowel/glide respectively (§7.2).
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e« SCCONSONANT WEAKENING changes a voiceless stop to voiced, a stop
to a fricative, or a fricative to an approximant when the consonant is
between vowels/sonorants (§7.3.1).

e SCVOWEL REDUCTION, RIME REDUCTION, and VOWEL
DEVOICING (§§7.3.2-7.3.3) generally occur in a neutral-toned syllable in
casual conversation. A vowel is reduced to a mid vowel (most commonly
schwa), segments in the rime may be merged into one segment, and a vowel
is devoiced when preceded by a voiceless and/or aspirated OBSTRUENT.
Vowel deletion may occur in some cases of vowel/rime reduction and vowel
devoicing in fast speech.

In the next chapter, additional segmental processes are covered: syllable-
based processes and changes of rimes under r-suffixation.

EXERCISES
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This chapter continues the discussion of SC processes by studying: (i) segmental
processes that are motivated by syllable structure constraints; and (ii) segmental
processes that are induced by r-suffixation.

In chapter 5 we studied syllable structure and the permissible and non-
permissible syllable types in SC. As we will see in §8.1, some segmental pro-
cesses are induced by universal syllable structure principles or language specific
PHONOTATIC CONSTRAINTS. As mentioned in §3.4.5, in some SC words,
the suffix ris added to thelast syllable; for example, huabecomes huar ‘painting,
picture’. Various segmental processes apply to the rime of an r-suffixed syllable.
In §8.2 I introduce the use and function of the r-suffix (§8.2.1), set up the
phonological and phonetic representations of the suffix (§8.2.2), and discuss
how the rime of a syllable changes when r-suffixation applies ($$8.2.3-8.2.4).
The last section (§8.3) summarizes the main points of the chapter.

8.1 Syllable-based processes
8.1.1 Glide formation

168

The discussion in §3.2, §3.4.1, and §5.2.1 suggests that SC glides are essentially
underlying high vowels that surface in non-nuclear position. When an underly-
ing high vowel is syllabified as part of the onset, it is transcribed as a glide under
our analysis. SYLLABIFICATION isa process in which a sequence of segments
are associated with a syllable, and when a high vowel is followed by a mid or
low vowel, which is more sonorous than a high vowel, the mid or low vowel is
syllabified as the nucleus and the high vowel is associated with the onset posi-
tion (§5.2). In (1) we see that a glide is derived by linking an underlying high
vowel to the onset position. The syllable representation in which a high vowel is
linked to the onset is interpreted and transcribed as a glide, and the dotted lines
in (1b) indicate the syllabification process of associating segments to a syllable.
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(1) Glide formation

a. Rule: high vowel — glide / in onset position

¢ b. Examples: xia ‘shrimp’ gui  ‘expensive’ yudn ‘far’
UR /¢ialss /kuai/s; /yan/,14
Glide Onset Rime Onset Rime Onset Rime
formation &
assimilation ¢ 1 a k we 1 y € n
SR Onset Rime Onset Rime Onset Rime
/\, | AW A AN
¢ 1 a k wue 1 y € n
Transcription [gja] [kweti] [yen]

8.1.2 Syllabic consonants (apical vowels)

Recall from §3.4.1 thatthesYLLABIC CONSONANTS (or the so-called apical
vowels) in SC appear only after dental and post-alveolar affricates and fricatives
and that they are voiced sonorants that share the same place of articulation as
the preceding consonants. Consider how a syllabic consonant is derived, as
illustrated in (2).

(2) Syllabic consonant formation

a. Constraint 1: A syllable must have a nucleus segment.
b. Rule 1: A dental and post-alveolar affricate/fricative extends
to an empty nucleus.
c. Constraint 2: A SC nucleus must be [+voice, +sonorant].
d. Rule 2: Dental/post-alveolar affricate/fricative
— [+ voice, +sonorant] in nucleus

¢ e Examples: si ‘sillke zhi paper’ cf. shu ‘book’
UR /8/55 1t8/214 /su/ss
f. Syllabifi- Onset Nucleus  Onset Nucleus  Onset Nucleus
cation | | | |
S [ S u
g. Rule 1 Onset Nucleus  Onset Nucleus
s ts
h. Rule 2 Onset Nucleus  Onset Nucleus
s [+voice ts [+voice

+sonorant] +sonorant]
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1. SR Onset Nucleus  Onset Nucleus Onset Nucleus
s [+voice ts [+voice S u
+sonorant] +sonorant]
Transcription  [s1] 55 [ts1])14 [sulss

We can think of the process of deriving a syllabic consonant as involving
two steps, formulated as two rules in (2bd). Based on the cONSTRAINT-
BASED APPROACH (§7.1.3), rules 1 and 2 in (2bd) are responses to vio-
lations of constraints 1 and 2 in (2ac) respectively. Dental and post-alveolar
fricatives and affricates, referred to by these rules, formaNATURAL crLASS of
sound (§7.1.1) because both of them share the features Coronal, [-sonorant]
and [+continuant]. Let us now go through the examples and derivations in
(2e—i). First, the UR for a syllable that has a syllabic consonant contains a
single consonant and this consonant is syllabified to the onset, as the first
two examples in (2ef) show. The third example, which has the same kind of
consonant but has a vowel in the UR, is provided for comparison. Second,
because constraint 1 requires that a syllable nucleus must contain a segment,
rule 1 applies to extend the onset consonant to fill the empty nucleus, i.e.
to double the consonant in duration to expand into the two-segment length.
The process of making a segment longer is called lengthening or GEMINA-
T10N. (Note that cross-linguistically a lengthened or geminated affricate can
only have the fricative portion lengthened, e.g. [tss] rather than *[tsts].) A
segment that is doubly linked to two syllable positions, as in the outcome
of the application of rule 1 in (2g), is considered a geminate or long seg-
ment. When a consonant is linked to the syllable nucleus, we have a syllabic
consonant (§3.2). Third, a syllable nucleus prefers a more sonorous segment
(§5.2.2) and yet the onset consonant, which is [-sonornant, —voice], is low in
sonority, which is in violation of constraint 2. Therefore, the extended por-
tion of the consonant receives the features [+voice, +sonorant] to become
a voiced sonorant more suitable for a nucleus, as shown in (2h). We can see
that the third example does not undergo rule 1 and rule 2 since it does not
have an empty nucleus to begin with. Finally, the SR and IPA transcription are
shown in (2i).

This process of creating a syllabic consonant is natural and simple to under-
stand in terms of this constraint-based view: (i) an empty nucleus is pro-
hibited since a syllable without a nucleus is not a legitimate syllable; hence,
the preceding consonant is lengthened to fill the nucleus position to cre-
ate a syllabic consonant; (ii) however, a voiceless obstruent is not sonorous
enough to be a legitimate SC nucleus, so the nucleus portion of the length-
ened consonant becomes a voiced sonorant without changing the place of
articulation.
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8.1.3 Zero-initial syllables

In §5.2.4, we adopted the view that a “zero-initial’ syllable actually has a syllable
onset position, which may be filled by a consonant or glide. Recall also the fact
that the onset of a zero-initial syllable beginning with a mid or low vowel may
be a glottal stop [?] or a velar nasal [p] depending on speakers and different
varieties of SC and dialects. The example in (3) illustrates how a consonant is
inserted to fill the empty onset. The rule is prompted by the need to provide
a segment to the onset position of a zero-initial syllable. When a consonant
that is not originally present in the UR is added to a SR, it is a process of
CONSONANT INSERTION. For speakers without consonant insertion, the
onset remains empty.

(3) Consonant insertion for ‘zero-initial’ syllables

a. Constraint: A syllable must have an onset segment.
Rule: Insert a velar nasal or a glottal stop in an empty onset

followed by a low or mid vowel.
b. Rule application

fan/; — [pan]s; an ‘peace’
o o)
Onset Rime Onset Rime
/\ I /\
a n 0 a n

In some cases, the onset position of a zero-initial syllable completely copies an
adjacent sound, again a lengthening/gemination process (cf. §8.1.2). Consider
the examples in (4a) first (cf. examples (7) in §5.2.4), which are all ‘zero-initial’
syllables that start with a high vowel in the UR. We see that a glide identical in
all features to the following vowel fills the onset position in SR. The constraint
and rule are given in (4b). This process is also motivated by the need for an
onset segment; that is, to avoid having an empty onset, the onset copies the
following high vowel. The complete copying of the vowel for the onset segment
may also be treated as a case of TOTAL AssiMILATION (cf. §7.2).

(4) Gemination I

& a. yin ‘sound’ yu  ‘fish’ wit  ‘five’
UR SR UR SR UR SR
/in/ss — [jin]ss /y/35 — [uylss  /u/o1a = [wu]as
b. Constraint: A syllable must have an onset segment.
Rule: An empty onset before a high vowel is filled with a

corresponding glide.
c. UR /ill/55 /Y/35 /u/214
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d. Syllabification

Onset Rime Onset Rime Onset Rime
AN | |
i n y u
e. Rule application
On§et Rime Ons_et Rime On_set Rime
1n y u
- [jin] = [yy] = [wu]
f. SR and transcription
Onset Rime Onset Rime Onset Rime
in y u
= liin]lss = [yylss = [wulag

The UR segments in (4c) are associated to the syllable rime as the diagrams
in (4d) show. The diagrams in (4e) illustrate rule application with the dotted
lines indicating that all the vowel features are copied to the onset. The SRs are
given in (4f). Remember that when both the onset and the rime have the same
set of features, as indicated by a single vowel [i], [y], or [u] associated with
both the onset and the rime, that means we have two identical segments in
the syllable. As we just learned from §8.1.1, in SC high vowels in non-nuclear
position becomes glides, but a high vowel and its corresponding glide still share
the same set of phonological features and the only difference between them is
that they occupy different syllable positions. In addition, similar to what we
saw in the previous subsection, when a segment is doubled as two segments in
a phonological rule, this is called a process of gemination.

The process of gemination also applies across two syllables when the second
syllable isa FUNCTION WORD consisting of a zero-initial weak syllable that
is shorter and neutral-toned. A function word serves a grammatical function
and has less concrete meaning thana CoONTENT WORD such as a noun, verb,
adjective, and adverb. For example, articles, such as a, an, the, those, and prepo-
sitions, such as to, for, up, down, are function words. SC particles, such as the
question marker ma and ne, are also function words. The interjection marker
in SC is a zero-initial neutral-toned syllable a. As the examples in (5ab) show,
the onset of this weak syllable copies the last segment of the preceding syllable
if that segment is a nasal consonant, a high vowel, or a syllabic consonant;
otherwise, the onset is filled with [j] as shown in (5b).! As shown in (6a), the
same syllable constraint is in operation but the rules are different from those
in (4) because the contexts are different.

! In addition to [j], other consonants, such as the glottal stop [?] and glottal fricative [f], are possible
depending on speakers and dialects. See also §5.2.4 and footnote 4 in §5.2.4.
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¢ (5) Examples for the zero-initial weak syllable a

a. kana ‘Look!”  /kMan/s, /a/ — [kPan]s; [na];
mdnga  ‘Busyl” /man/ss /a/ S [man]ss [nals
ldia ‘Come!” /lai/ss /a/ — [lai]3s [jals
zZ0u a ‘Gol’ /tsau/a14  /a/ — [tsou]y; [waly
chia ‘Eat!’ /tsP/ss /al —> [tsPa])ss [1a],
sia ‘Four!”  /s/s5; /a/ — [s1]53 [1a],

b. woa ‘Me!” /usfrs  /al - [wo]s; [jal4
taa ‘Him!”  /ta/ss /al ~> [ta]ss [jal>
he a ‘Drink!”  /x9/s5 /a/ — [x¥]55 [jal>
giea  ‘Cutl /tghiolss  [al —  [tehjelss  [jal,

(6) Gemination II and consonant insertion

a. Constraint: A syllable must have an onset segment.

Rule 1: An empty onset after a consonant or a high vowel in a
function word copies the consonant/high vowel.

Rule 2: [j] fills an empty onset after a mid/low vowel in a
function word.

b. Examples: [kMan]s; [a] [lai]ss [a] [uo]y4 [a]

c. Syllabification (O = onset R = rime)

O R OR O R OR OR OR
A" | VAN | | l
k>a n a 1 a i a uo a
d. Rule 1
O R OR O R OR
A A
k>a n a l a1 a
e. Rule 2
OR OR
|| |
uo ja

f. SR and transcription

O R OR O R OR O R OR
| A% | | A% | ]

K*a n a l ai a uo ja
[khan]53 [na], [lai],, [ja]a [wol,, []a]/;

The syllabification of the examples in (6b) is shown in (6¢), in which the onset
of the interjection marker is empty. In (6d) we see that rule 1 applies to the first

two examples by extending the nasal and the final vowel to the empty onset. The
third example is unaffected by rule 1 since the first syllable does not end in a con-
sonant or a high vowel, but it does undergo rule 2 thatinserts [j] to fill the empty
onset, as illustrated in (6e). The SRs and transcriptions are provided in (6f).
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The gemination and consonant insertion processes in (3), (4), and (6) are
motivated by the same constraint: the need to provide a segment for the onset of
a zero-initial syllable. In a content word, as seen in (3) and (4), the onset is filled
by a glide identical to the following high vowel or by an inserted consonant if
the following vowel is not high. In a function word that does not have a high
vowel, as shown in (5) and (6), the onset is filled by the preceding high vowel
or consonant or by an inserted consonant when the preceding segment is a
mid/low vowel.

8.1.4 Mid vowel tensing

In §7.2.4, we saw that an underlying mid vowel /a/ is assimilated to an adjacent
high vowel/glide to become [e] or [0]. The same underlying mid vowel has
another allophone in a simple CV or V syllable: [¥], as we can see in the
examples in (7) (cf. §3.4.2). An onset consonant may optionally be inserted in
zero-initial syllables in (7b) to become [?¥] through the consonant insertion
rule discussed in the previous subsection.

¢ (7) Examples for the allophone [¥] of the phoneme /5/

a. /lo/s; - [I¥]s1 le  ‘happy’
Tkalss —  [k¥]ss ke  ‘song’
/x3l35 —  [x¥]35 hé ‘river’
/sa/5 —  [s¥]5; sé ‘color’
ftdhalss  —  [ts¥]ss ché ‘car, vehicle’
[13/5, —  [1%]5 re ‘warm, hot’
b. /a/5; —  [¥]s — [?x%] e ‘hungry’
/a/35 —  [¥]ss —  [?x%] ¢é ‘goose’

In SC, a schwa cannot form a rime by itself ((10f) in §5.3). Schwa is a mid
central lax vowel and is shorter than all other vowels. That is why, when a
vowel is reduced in a short unstressed and/or neutral-toned syllable, it tends
to become a schwa (§7.1.2.3 for English and §7.3.2 for SC). A rime requires at
least some length to manifest stress or phonemic tone and schwa is too short
to form a rime by itself in SC. If a schwa is followed by a consonant, the rime
is longer with two segments, but if it is not, it is changed to a longer tense back
vowel that is also mid and unrounded. Let us call this a mid vowel tensing rule,
which is to lengthen the duration of a mid vowel in a simple rime since a tense
vowel is longer than a lax vowel (§3.1.4). The constraint and the rule are given
in (8a) and sample derivations in (8b).
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(8)

a.

b.

8.1 Syllable-based processes

Mid vowel tensing
Constraint:
Rule:

UR

Syllabification

Tensing

C Insertion

SR

/1a/
Onset Rime
| |
1 e}
Onset Rime
| I
| ¥
Onset Rime
| |
| ¥
Onset Rime
| |
| X

A schwa cannot appear in a simple V rime
A schwa in a simple V rime becomes tense and ba ck

/al
Onset Rime

o)
Onset Rime

¥
Onset Rime

; |
? ¥
Onset Rime

| |
? ¥

Note, however, that the rime [¥] is reduced back to [s] under neutral tone
(§7.3.2) because a neutral-toned syllable is short enough to tolerate schwa as

its nucleus. For example, the second syllable of the word gége ‘older brother’

has a neutral tone and is pronounced as [kx]ss [ka],.

8.1.5 Mid vowel insertion and high vowel split

SChas arime constraint that requires the segments in the rime to share the same
[back] and [round] features (§5.3, §7.2.3, §7.2.4). The SRs of the examples in
(92) do not violate the constraint since the mid and low vowels undergo the

low and mid vowel assimilation rules discussed in §§7.2.3-7.2.4. The examples
in (9b), however, seem to be counterexamples to the rime constraint since we

do not have SRs like *[en] or *[¥p] as one would expect the schwa to become
[—back] [e] before a [—back] nasal [n] and [+back] [¥] before a [+back] nasal
[n]. Phonetically speaking, the schwa often moves a little frontward before [n]
but is not fronted enough to sound like [e], and it also moves a little backward
before [g] but is not backed enough to sound like [¥]. These small phonetic
details are not obviously detectable and traditionally have not been transcribed.

¢ (9) Rime constraint: rime segments share the same [back] and [round]

features

a.

mid and low vowels

tdng ‘candy’  tdu ‘peach’
UR /thap/ss /thau/ss
Assimilation  thap thau
SR [thap]ss [t"au]ss

béi ‘north’  géu ‘dog’
/pei/214 /keu/214
pei kou
[peilz1a [kou] 14
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b.  Mid vowel followed by a coda nasal

hén ‘very’ léng ‘cold’
UR /xon/s14 /on/ 14
SR [xon]z14 [lan]214

*[xen] ;4 “[I¥n]214

In modern phonological analysis, schwa is treated as a neutral vowel that has
the tongue in its neutral position — not back, not front, not high, not low —and
hence is not specified with any phonological vowel features. A neutral vowel,
like an ‘invisible’ segment, does not technically enter into the computation of
the sameness of feature values. Alternatively, one can change the wording of the
constraint to: ‘the two segments in the rime cannot have the opposite values
for [back] and [round]” as in Duanmu (2000:63), and then a rime like [on]
and [an] does not violate the constraint since the schwa has no [—back] nor
[+back] specification and hence no opposite values in [back] in such rimes.
Another alternative solution is to say that unlike a low vowel that stays as
[-back] before [n] (/an/ — [an]) or becomes [+back] before [g] (/an/ —
[ap]), a schwa undergoes assimilation only when next to a vowel/glide but not
next to a nasal for some phonetic and phonological reasons. For example, the
change of schwa to [e] before [n] seems too drastic a change for a short neutral
vowel under the influence of a nasal consonant, and the change of schwa to [x],
asdiscussed in §8.1.4, is a lengthening process that occurs only in a simple rime
and may be prohibited in a complex rime with a coda. For different analyses,
see references for Chinese segmental processes in Further Reading.

For our purposes, let us simply assume that this rime constraint is in effect:
(i) for diphthongs, e.g. [ei], [ou], [au]; and (ii) for a complex rime with a
high or low vowel followed by a coda nasal, e.g. [an], [ap], [in], [yn], [un].
Given this understanding of the rime constraint, consider now the URs and
the SRs of the examples in (10). The examples in (10a) show that [i]/[y] can be
followed by [n] in a rime whereas [u] and [n] cannot form a [un] rime because
they differ in backness: [u] is [+back] and [n] is [-back]. The same problem
appears in the first and third examples of (10b): [i]/[y] and [g] cannot form a
rime because [i] and [y] are [-back] and [p] is [+back].

¢ (10) High vowels followed by a coda nasal

a. xin ‘new’  lun‘wheel’ gun ‘skirt’
UR  /gin/ss /lun/3s /tQhYn/%
SR [ein]ss [Iwan]ss [te"yn]ss

*[lun]ss
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b. bing ‘ice’  dong ‘east’  qidng ‘poor’
UR  /pin/ss /tun/ss /te"yn/3s
SR [pjenlss [tun]ss [te"jup]ss

*[pin]ss . [tQhYU]as

The solution to avoid illicit forms such as *[un] and *[in] is to syllabify the high
vowel to the onset position and a schwa is inserted to fill the nucleus left behind
by the moved high vowel, as illustrated in (11). The solution to avoid the illicit
form *[yn] is to split the [y] into [iu] with the [u] in the nucleus position, as
illustrated in (12).2

(11) Mid vowel insertion I

a. Constraint 1: The high vowel and the coda nasal must have the
same value of [back].

b. Rule I: Syllabify [i] before [n] and [u] before [n] to the onset.
c. Constraint 2: A syllable must have a nuclear segment.
d. Rule2: Insert [9] to the empty nucleus.
e. Examples: bing ‘ice’ lun ‘wheel’
UR /pin/ 5 /lun/;5
Rule 1 Onset Nucleus Coda Onset Nucleus Coda
A | A% |
p i n P w n
f. Rule2 Onset Nucleus Coda Onset Nucleus Coda

/N | gl |

p 1 9 0 1 u 2 n
g. SR and transcription

Onset Nucleus Coda Onset Nucleus Coda

AN | 7% .

p 1 a Y l u ] n
[pjanlss [lwan]

Rule 1 in (11b) applies to avoid violation of the rime constraint in (11a), and
we can see in (11e) that by syllabifying the high vowel to the onset, the nucleus
and the coda in the rime would not have contradictory values for [back] since
the nucleus is empty. Rule 2 in (11d) applies to avoid violation of the constraint
in (11¢) that prohibits an empty nucleus. As we can see in (11f), by inserting
a schwa to the empty nucleus, we no longer have an empty nucleus. The SRs
and transcriptions are given in (11g).

2 The final iong in pinyin can sometimes be transcribed as [yan] or [yuy] depending on different
researchers (e.g. Cheng 1973:22-3).
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In (12), we can see how and why /yy/ is transformed to [iup].

(12) High vowel split

a. Constraint 1: The high vowel and the coda nasal must have the
same value of [back].

b. Rule I: Syllabify [y] before [g] to the onset.
c. Constraint 2: A syllable must have a nuclear segment.
d. Rule 2: [y] is split into two segments [i] and [u] to fill
the empty nucleus with [u].
e. Example: qidng ‘poor’
UR /te"yn/5s
Rule 1 Onset Nucleus Coda
AN |
e’y D
f. Rule2 Onset Nucleus Coda
te” i u 1

g. SR and transcription
Onset Nucleus Coda

/N | |
te” i u n
[tghjulJ ]35

With the same process and motivation as in (11ab), [y] before [p] is syllabified
to the onset so that the [—back] [y] does not form a rime with the [+back] [p],
as we can see in (12abe). The empty nucleus also needs to be filled by a vowel,
as demanded by the constraint (12¢), the same one as in (11c). The difference
is that the solution to avoid having an empty nucleus here is to apply the high
vowel split rule in (12d) instead of the schwa insertion rule in (11d). The vowel
[y] is complex in that it is both [—back] and [+round], and it can be split into
two segments: a [—back] [i] and a [+round] [u]. As shown in (12f), the [u]
segment fills the nucleus, and in (12g) we see the SR and transcription.

For some speakers, the rime [up] is pronounced more like [og] and [jug]
more like [jop], and in fact, in pinyin, [ug] is spelled as ong and [jup] as iong,
reflecting the [op]/[jon] type of pronunciation. This change of [up] to [op] is
optional and variable depending on speakers and different varieties of SC. For
example, speakers in Taiwan commonly use the [op] pronunciation (§12.3.2).

From §8.1.3, we learned that for a zero-initial syllable that begins with a
high vowel, the onset segment is the glide identical to the high vowel by a
gemination process, as the examples in (13) show. In (13a), the rime is simple,
and in (13b), there is a coda nasal after the high vowel. Consider now other
zero-initial syllables consisting of an underlying high vowel followed by a coda
nasal in (14).
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@ (13) Zero-initial syllables

a. /ilss  — [jilss yi ‘one’
Iylss  — [uylss yi ‘fish’
fulr1a — [wuloya wit  ‘five’

b. /in/35 — [jin]ss yin  Ssilver’

/yn/3s — [yyn]ss yun  ‘cloud’
¢ (14) Zero-initial syllables

a. /in/314 — [jonlaia ying ‘shadow’
fun/s; — [wan]s; weén  ‘to ask’

b. /yn/s; — [junls; yong ‘to use’

c. /un/ss — [woan]ss weng ‘old man’

The examples in (14a) follow the constraints and rules in (11) to syllabify the
underlying high vowel as a glide to the onset and insert a schwa for the nucleus.
The example in (14b) also follows the constraints and rules in (12) to split
the underlying [y] into [i] and [u] and syllabify [i] as the glide and [u] as
the nuclear vowel. The example in (14c) may seem unexpected, since we saw
earlier in (10b) that an underlying /uy/ stays as [up] since both segments are
[+back]. An underlying /un/ stays as [up] only when it is preceded by an initial
consonant, e.g. /lun/ss — [lup]ss long ‘dragon’. In a zero-initial syllable, /up/
would have an empty onset that needs to be filled. The solution in this case is
to fill the onset with the vowel, and the empty nucleus left behind is filled by an
inserted schwa. The constraints, rules, and derivations are illustrated in (15).

(15) Mid vowel insertion II

a. Constraint 1: A syllable must have an onset segment.
b. Rule I: Syllabify /u/ in a zero-initial syllable to the onset.
c. Constraint 2: A syllable must have a nuclear segment.
d. Rule 2: Insert [9] to the empty nucleus.
e. Example: weng ‘old man’

UR Jans

Rule 1 Onset Nucleus Coda

-
f. Rule?2 Onset Nucleus Coda
1|1 ) D

g. SR and transcription
Onset Nucleus Coda

u ) D [wap]ss
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Rule 1 in (15b) is the same as rule 1 in (11b) but they are motivated by different
constraints: (15b) applies in response to the lack of an onset (15a), which is the
same as the constraint in (4b) in §8.1.3, whereas rule (11b) applies to avoid two
segments in the rime that differ in backness. Constraint 2 and rule 2 in (15cd)
are the same as those in (11cd). Rules 1 and 2 of (15) apply as shown in (15ef)
and the SR and transcription are shown in (15g). Later, in §$8.2.3-8.2.4, we
will see again that an empty nucleus is filled by a schwa through the same mid
vowel insertion process.

In this subsection and the previous four subsections, we have seen various
processes/rules in response to constraints maintaining well-formed syllable
structure. In addition, different processes and rules may be adopted in different
contexts to satisfy the same syllable structure constraint, and sometimes the
same process/rule can be motivated by different constraint requirements. In
the next subsection, we discuss an optional process that sometimes produces
abnormal syllables.

8.1.6 Syllable contraction

SYLLABLE CONTRACTION occurs when two syllables in a sequence are
merged into one syllable that has some segments or features from both sylla-
bles. Occasionally more than two syllables can be contracted into one in fast
speech. In this subsection we focus only on the contraction of two syllables.
Syllable contraction occurs mostly in high frequency words or phrases in casual
conversation. A small number of contracted syllables are used so often that they
may become regular words, some of which have written forms. The example in
(16a) has a written form but those in (16bc) do not. Most contracted syllables
do not become regular words, nor do they have written forms.

& (16) Syllable contraction I
a. bu‘not’ yao ‘want’® — bié g ‘don’t’
[pulss [jauls, —  [pjelss
b. zhe ‘this’ yi ‘one’
[tsx]sy  [ji]s —+  [t5ei]ss ‘this one’
c. na‘that’ y7‘one’
[na]s;  [jilss —  [nei]s3 ‘that one’

In (16a), the contracted syllable takes the onset segments of both syllables,
[pil, and the mid vowel [e] (which may result from vowel reduction of [au] to
a mid vowel that is assimilated to the glide) becomes the nucleus. Each example
in (16bc) takes the onset of the first syllable and combines the vowels of the first
and the second into a diphthong. The change of [nai] to [nei] in (16¢) is either



8.1 Syllable-based processes

caused by vowel reduction or by the desire to be parallel to (16b). Note that
the tone in the contracted syllable in (16a) takes the tone of the first syllable,
but the contracted tones in (16bc) start the same with the first syllable but fall
short of the low at the end for a falling tone.

A contracted syllable almost always takes the initial onset consonant and
sometimes the glide of the first syllable of the word or phrase on which it is
based. As for the rime, some part of the rime in the second syllable most often
appears in the contracted syllable, but the rime of the first syllable and the onset
of the second syllable may also contribute to the final contracted form. The
resulting tone usually combines the tones of the two in some compromised way.
As a matter of principle, the contracted syllable tends to take segments from the
left edge of the first syllable and from the right edge of the second syllable and
to accommodate as many elements as can be tolerated by the speakers and the
speech rate. These general rules and principles are necessarily somewhat vague
since variations and exceptions do occur. The examples in (17) illustrate these
general rules/principles for SC syllable contraction. (For additional examples
of syllable contraction, see Duanmu (2000:258-9) and Tseng (2005).)

& (17) Syllable contraction II

a. zheyang ‘s0, this way, like this’

[ts¥]ss [jan]s: = [tejan]s
b. suéyi ‘therefore’

[swolss [jil21a = [swei]ss or [swels;
c. shihou ‘time’

[sal35 [xou]s, —  [soulss
d. bijido ‘comparatively’

[pilss [tgiaulals — [pjaulssz
e. kéyi ‘may, can’

[KPx]35 [jila - [khai]s,
f. tamen ‘they’

[ta]ss  [mon]; i [tam]s3
g. shéme ‘what’

[s¥]35  [ma]s = [som]ss3

Some contracted syllables are not the normal well-formed syllables in SC.
For example, (17fg) have a labial nasal in the coda and (17e) does not have
[e] before [i] as one would expect. The tones also may not be one of those
typical SC tones we expect, as the examples in (17dg) show. Since a contracted
syllable tends to combine the sound/tone elements from two syllables so as to
convey the meaning of the original syllables, compromises may have to be made
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by violating some phonotactic constraints. In fact, if contracted syllables are
always identical to some well-formed non-contracted syllables, confusion and
miscommunication could happen. In addition, this is a phonetic and optional
process in fast speech and is not regulated by phonological constraints (§7.3.2).
These are some of the reasons why odd syllable types and tones are tolerated.

The diagramsin (18) demonstrate how the segments and tone in two syllables
are rearranged into one syllable for the example in (17d).

(18) Syllable contraction derivation

a. b. &,
3 5 21 4 3 5 ;214 352
\G/ \g/ G \(L/
N ™ ™ Pk

Onset Rime Onset Rime — Onset Rime — Onset Rime

S WA VANEVAN

P i tc 1 a u pitg;jail p i1 au

In (18a), there are two syllables, but syllable contraction provides only one
syllable for the segments and tones in the original two syllables to fit in. The
dotted lines in (18b) show which tones and segments are chosen to be associated
with this single syllable. The unassociated segments and tones are removed and
the final contracted syllable is obtained as in (18c).

8.2 r-suffixation

In §7.1.2 the discussion of the segmental changes in English plural noun for-
mation showed that segmental changes can also be induced by word formation
processes. In this section, we study the segmental changes when r-suffixation
applies. In §8.2.1 the use and function of r-suffixation are introduced, in §8.2.2
the UR and SR of the suffix are set up, and in §§8.2.3-8.2.4 the phonological
processes/rules involved under r-suffixation are examined.

8.2.1 The use and function of the r-suffix

The r-suffix is often identified as a diminutive suffix that denotes ‘smallness’
or ‘a little bit) but in some cases a suffixed noun simply implies that the object
is a familiar object. For example, the r-suffixed noun huar [xwai]ss can simply
mean ‘flower’ rather than ‘small flower’

SC has only a small number of suffixes (see Li and Thompson 1981: 36 and
Packard 1990, 2000), and SC suffixes are usually in the form of one single
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syllable with a neutral tone. For example, when zi [tsj] ‘noun suffix’ is added to
the noun yi [ji]14 ‘chair’, a disyllabic word yizi [ji], [tsi]4 ‘chair’ is created with
a neutral tone in the second syllable. Unlike a suffix like zi, the r-suffix does not
form a stand-alone syllable; rather, it is attached to the preceding syllable to be
part of its rime. For example, when the noun hua [xwa]ss ‘flower’ is suffixed
with /1/, the suffixed word huar [xwaai]ss; ‘flower’ is pronounced as one syllable
with the suffix occupying the coda position.

The suffix /1/ originates in the word /a1/35 ér ‘son, child’. The relationship is
also evident in the orthography: the written character )|, for ér ‘son, child’ is
also used to represent the suffix. For example, the suffixed noun huar [xwai]ss
‘flower’ is monosyllabic but is written with two characters: % )|.. Normally one
character represents one syllable (§§1.3—1.4) but this is a special case where two
characters represent one syllable. In some Mandarin dialects and in the history
of Mandarin, this suffix is actually a separate syllable with a neutral tone: e.g.
[xwa]ss [a1]; ‘flower’. In the Beijing dialect on which SC is based, we can say
that there is an obligatory process of syllable contraction that merges the suffix
with the preceding syllable (see §§8.2.3—-8.2.4 below).

In textbook SC and most varieties of SC, r-suffixation, which is called ér-hua
JL 4 in Chinese, is limited to a small number of words, but speakers of the
Beijing dialect and SC speakers from Beijing apply r-suffixation extensively to
many nouns and some verbs/adjectives. Some SC speakers, especially those in
the southern part of China, such as Hong Kong and Shanghai, and in Taiwan
and Singapore, either pronounce the suffix as a separate syllable or do not even
exhibit the r-suffixation process at all.

Not only does the application of r-suffixation vary greatly among SC speak-
ers, the segmental changes applied under r-suffixation also have variations
depending on the age of the speakers and the speakers’ local dialects. For ease
of presentation and discussion, we will not discuss all the variations. In addi-
tion, since r-suffixation is limited in use in textbook SC and many SC speakers’
speech, the discussion will be based on more commonly used words.

For learners of SC, it is not necessary to learn all these r-suffixed words,
and sticking to only those words used in the textbooks and national broad-
casts would be good enough. Remember that although the pronunciation
of SC is based on the Beijing dialect, SC is not identical to the Beijing
dialect in all linguistic aspects and usage (§1.2), and also note that extensive
r-suffixation is a special dialectal feature of some Mandarin dialects includ-
ing the Beijing dialect. For those who are interested in learning to pronounce
r-suffixed words, the best strategy is to learn form SC speakers from Beijing.
The need for us to spend some time understanding the segmental changes
induced by r-suffixation is for the practical purpose of being able to better
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comprehend the speech of those SC speakers who do use r-suffixed words more
extensively.

8.2.2 Phonological and phonetic representations of the suffix

Before we study the processes/rules and relevant constraints that apply to a
syllable upon r-suffixation, we should decide first the phonological and pho-
netic representations of the suffix. As mentioned above, there have been many
different analyses of the segmental changes under Beijing r-suffixation. The
underlying phonological representation for the suffix ranges from /a1/, /2/,
and /1/ to a non-segment single feature [rhotic] or [retroflex], and the pho-
netic realization of the suffix ranges from [r], [1], a rhotacized vowel [+], and/or
a rhotic/retroflex feature on the vowel/rime of the preceding syllable.

In §3.4.5, various transcriptions and descriptions of the er syllable were
discussed, and [a1] has been used for the mid central RHOTAC1ZED vowel for
convenience and ease of presentation. For the suffix r, let us set up the UR as
/1] (cf. Lin 1989) and the resulting SR of the rhotacized rime/vowel through
r-suffixation is marked with an [1] at the end of the rime, e.g. [ai], or on the
vowel with a superscript, e.g. [0']. A form like [a1] is a rhotacized complex rime
consisting of two segments in the rime, whereas a form like [0'] is a simple rime
containing a single rhotacized vowel. Although the post-alveolar symbol [1] is
used here, many speakers simply retract the tongue body backward and do not
raise the tongue tip to the post-alveolar region (§3.4.5; Lee and Zee 2003).

8.2.3 Suffixation to syllables with a simple rime

In the examples in (19), the syllable preceding the r-suffix has a simple rime
consisting of only one segment, either a vowel or a syllabic consonant.

¢ (19) Simple rime suffixed with /1/

I. Low vowel + /1/

a. [xwalss + /1/ —  [xwai1]ss
huar ‘painting, picture’
[na]ss+ /1/ —  [nai]s;
nar ‘there’

II. Mid vowel + /1/

b. [ts¥]s; + /1/ —  [ts¥']s3
zher ‘here’
[k¥]55 ‘|— /.I/ — [kXJ]55

ger ‘song’
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c. |kwolss + /1/ —  [kwo']ss
gquor ‘wok’
d. [gjauls(gjelss + /1f —  [gjau]a [gje']ss/[gjo1lss

xidoxiér ‘small shoes’
1. High vowel + /1/

e. [tei]ss+ /a/ —  [tgjai]ss

jir ‘chicken’
f. [yylss+ /4/ —  [ya1lss

yur ‘fish’
g [kula + /W —  [ku']ss

giir ‘drum’
IV. Syllabic consonant + /1/
h. [tsi]ss + /1f —  [tsa1]s3

zir ‘written character’

[ts]ss + /1 —  [tsaa]ss
zhir ‘twig’

In (19a), for a simple rime with a low vowel, the suffix is added to create
a complex rhotacized rime, but in (19bcd), a mid vowel is rhotacized and
maintains a simple rime in the r-suffixed syllable. A back mid vowel differs
from a front mid vowel in that a rhotacized mid front vowel [e'] can also lose
its [—back] feature and have a variant in the form of a rhotacized rime [a1]
(19d). For the high front vowels in (19ef), the high vowel is syllabified to the
onset to become a glide and the rime becomes [o1], whereas the high back
vowel in (19g) is simply rhotacized and stays in the rime. In (19h), the syllabic
consonant is deleted and the r-suffixed rime is [a1].

The major generalization is that a rhotacized rime is possible for a low and
mid vowel but a high front vowel or a syllabic consonant cannot be rhotacized or
stay in a rhotacized rime. Rhotacization and high front vowels/syllabic coronal
consonants are incompatible because of contradictory articulatory gestures:
rhotacization involves the retraction of the tongue body and yet a high front
vowel and a syllabic coronal consonant involves the raising and/or advancing
of the front of the tongue. To resolve the incompatibility, a schwa is inserted
to create a central mid rhotacized vowel [a1] for the rime, as in (19efth). The
fact that a mid front vowel may lose its [—back] feature (19d) but a back vowel
does not lose its [+back] feature (19bc) also indicates that a central or back
mid vowel is more compatible with rhotacization.

The movement of the incompatible high vowel to the onset position indicates
that the r-suffixed syllable retains as many segments/features as can be tolerated
from the original syllable, which is the same as the syllable contraction process
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we saw in §8.1.6. A syllabic consonant, however, cannot be in the onset nor
can it be part of a complex rime (§5.3). Moreover, as discussed in $8.1.2, a
syllabic consonant is simply an extension of an onset coronal consonant. To
accommodate the suffix, the syllabic consonant cannot appear.

Using the examples in (19abeh), the diagrams in (20) illustrate how the suffix
and the segments of its preceding syllable manage to fit into one single syllable.

(20) Derivation of r-suffixation I

a. Onset Rime — Onset Rime
o o

ts ¥ ts ¥

I

b. Opset Rime —3 Onset Rime

X u al X u al

C. Or}set Rime —3 Onset Rime — Onset Rime
AN AN

te 1 1 e 1 B te 1 91 [tgjoI]

d. Onset Rime — Onset Rime —  Onset Rime

| s |

ts 1 ts 32 1 ts o1

This process is similar to syllable contraction as shown in (18) in §8.1.6. In
(20a), all segments can be accommodated and the mid vowel and the suffix is
merged to create a single rhotacized mid vowel, but for a low vowel, the suffix
and the vowel does not merge, as shown in (20b). In (20c) the high vowel is
associated to the onset, leaving behind an empty nucleus, and a schwa is inserted
to fill the nucleus position. In (20d), the coronal consonant is linked only to
the onset and does not extend to the nucleus (cf. (2fg) in §8.1.2), and an empty
nucleus is also filled with a schwa to create a mid central rhotacized vowel.

8.2.4 Suffixation to syllables with a complex rime

In the examples in (21), the syllable preceding the r-suffix has a complex rime
consisting of either a diphthong or a vowel followed by a coda nasal.

¢ (21) Complex rime suffixed with /1/
I. Diphthongs + /1/

a. [kPou]y[tailss +/1/ — [kPou], [ta1]ss
koudair ‘pocket’
b. [ji]s3[xwei]y; + /i — (jils3 [xwai1]4

yihuéir ‘in a moment’
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c. [wailss [pPjauls;+ /1 — [wai]ss [pPjau‘]s,
wanrpidor ~ ‘amateur’
[t"oulss + Ml - [tPou']ss
tour ‘head’

II. Vowel-[n] + /4/

d. [kwan]ss + /1 - [kwai]ss

guanr ‘government official’
e. [jen]n 4 = [jar]x

yanr ‘eye’
f. [wan]ss + /il — [wai]ss

wdnr ‘play, fun’
g. [kon]ss + /1 — [ko1]ss

genr ‘root’
h.  [kwan]y; + {1 = [kwai];

gunr ‘to roll’
1. [tein]ss +/ — [teja1]ss

jinr ‘today’
jo o ljilss[telyn]ss +// = [ji]ss [tehyai]ss

ji ginr ‘a flock of’

III. Vowel-[n] + /4/

k. [janls +/y —  [jdils
yangr ‘appearance, shape’
L [mjan]ss +// - [mj31] 35
mingr ‘tomorrow’
m. [kPup]s +i5l = (k"0 53
kongr ‘free time’

The examples in (21abij) again show the incompatibility of a high front vowel
with [1]. The high front vowel part of the diphthongs [ai] and [ei] is deleted
(21ab) and its position is filled by the suffix; on the other hand, the high back
part of the diphthongs [au] and [ou] in (21c¢) is retained and the whole rime is
rhotacized. In (21ij), a high front vowel moves away from the suffix to become
a glide and a schwa is inserted to fill the vacated nucleus position. Note also
that a coda nasal is replaced by the suffix (20d—j). Since a low vowel becomes
[€] only between a high front glide and [n] (§7.2.3), when [n] is removed, the
context for the low vowel fronting/raising rule disappears. That is why in (21e)
the vowel in the r-suffixed rime returns to a low vowel.

One important generalization for the examples with nasal deletion is that
the deletion of [n] does not lead to vowel nasalization of the rime as shown
in (21d—-j), whereas the [+nasal] feature of [g] is retained on the vowel as
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shown in (21k—m). The coda nasal is removed because SC does not allow
both a nasal and a [1] in the coda. The fact that vowel nasalization is stronger
before [p] than before [n] was mentioned in §7.2.2. Although this difference
in the degree of nasalization is phonetic in nature, its effects show up in the
phonological processes under r-suffixation (Zhang 2000). This is one good
case demonstrating that phonology and phonetics are closely interconnected
despite their differences (§1.5.3). Note also that [n] was given a [—back] feature
and [] a [+back] feature in our analyses of low vowel assimilation (§7.2.3), mid
vowel insertion (§8.1.5), and some phonotactic constraints (§5.3). A [—back]
[n], like a high front vowel, is less compatible with rhotacization, and a [+back]
[n], like a back vowel, survives in some way leaving behind a [+nasal] feature.
We can analyze the difference by saying that [n] is deleted but [p], like a back
vowel, is retained and merged with the vowel when [1] is added.

The diagrams in (22) provide sample derivations for the examples (21aeik).
The derivation in (22a) shows that, given the single syllable, [i] is not associated
due to its incompatibility with [1], yielding an output with [i] deleted.

(22) Derivation of r-suffixation II

a. Onset Birne — Onset Rime

i | AN

t ali I t al
b. Onset Rime — Onset Rime ~—  Onset Rime

VAN L | AN

1 €& n+1 1 an I 1 a1 [jai]
C Ol_lset Rime — Onset Rime —  Onset Rime

tec i n 1 te 1 2 I te i 9u [tgjoa]

d. Onset Rime — Onset Rime

L P | N

1 ani 1 aix [jai

In (22b), the syllable before the suffix results from a low vowel assimilation
rule that changes the underlying /a/ to [e] between a high front glide and [n]:
fian/ — [jen] (§7.2.3). However, when [n], like a high front vowel, cannot be
syllabified due to its incompatibility with [1], the low vowel reappears because
the context necessary for (€] to appear is no longer present since the low vowel
is now between a high front glide and [1]. Like the example in (20b) in §8.2.3,
the high vowel in (22¢) is linked to the onset since neither [i] and [n] can
directly precede [1]. The high front vowel can be syllabified as an onset but
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the coda nasal cannot be accommodated. The lack of a nuclear vowel is then
resolved by an inserted schwa. In comparison, a velar nasal is compatible with
[1] and stays, but since there cannot be more than three segments in a SC rime
(§5.3), the vowel and the nasal are merged into a nasalized vowel. (Recall that
in §7.3.2, a vowel and a coda nasal can also be merged under the process of
rime reduction.)

In 8.1.6, the syllables resulting from syllable contraction may be violating SC
phonotactic constraints. Similarly, the only possible unsuffixed rime that can
have [1] is [21], and yet the r-suffixed rimes allow for other rhotacized vowels.
Syllable contraction and r-suffixation, then, demonstrate that although some
parts of the phonotactic constraints are never violated, some may be marginally
violated under morphological or phonetic processes.

The segmental changes under r-suffixation and their variations among
speakers can be rather complex. I have limited the discussion to one gen-
eral type that exhibits the major and common generalizations among different
varieties. Those who are interested in additional data and different analyses,
see Further Reading for references.

This chapter discusses the role syllable structure and phonotactic constraints
play in SC segmental changes. These segmental processes can be purely phono-
logical/phonetic or can be effected by morphology or lexical information.

* High vowels in SC are syllabified to the onset to become glides when they
are followed by a mid or low vowel (§8.1.1). This conforms to the
SONORITY SEQUENCING PRINCIPLE in syllabifying the most
sonorous segment, a low or mid vowel, to the nucleus (§5.2.2).

* SYLLABIC CONSONANTS are created by lengthening an initial
dental or post-alveolar fricative/affricate to fill an empty nucleus position
(§8.1.2).

* The segment that fills an empty onset position in a zero-initial syllable is
either a copy of the high vowel in the same syllable through GEMINATION
or is realized with a glottal or velar consonant when the vowel is mid or low.
When the zero-initial syllable isa FUNCTION WORD, the onset is filled
either with a copy of the high vowel or nasal in the preceding syllable
through geminiation or with [j] when the preceding syllable ends in a mid
or low vowel (§8.1.3).

» Mid vowel tensing occurs in a simple V rime when such a rime calls for a
longer vowel than schwa (§8.1.4).
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» Mid vowel insertion (§8.1.5) between a high glide and a coda nasal occurs

either to satisfy the constraint that requires the rime segments to share the
same value in [back] or to fill in an empty nucleus. The high vowel split rule
which changes [y] to [iu] applies to avoid the illicit rime [yp] in which the
two segments also differ in backness.

SYLLABLE CONTRACTION produces a single syllable that combines the
segments and tones of two syllables (§8.1.6). This process applies most
commonly to disyllabic words or phrases used in high frequency and in
casual speech.

Similar to the syllable contraction process, the r-suffix is combined with its
preceding syllable to produce a single r-suffixed syllable. The
incompatibility of a [-back] segment, such as high front vowels and [n],
with the suffix [1], and the prohibition of having more than two rime
segments, lead to various segmental processes such as glide formation, mid
vowel insertion, segment deletion, and segmental merger that produces a
nasalized vowel (§8.2).

Chapters 7 and 8 have discussed an array of segmental changes in different

phonological/phonetic and morphological contexts. In the next chapter, we
study what tonal processes occur to change an underlying tone to a different

tone and in what contexts.
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- Tonal processes

In §4.2.3, TONE sANDHI was defined as a process in which a tone is changed
due to the influence of adjacent tones and a few examples of SC tonal variations
were presented. In addition to adjacent tones, tonal changes can be influenced
by a particular word, a morphological or phonological process, or prosodic,
word, and sentence structures. This chapter examines how and why a tone is
changed, and in what context, in SC. We start with an introduction of tone
features and tonal processes relevant to SC in §9.1 before studying the tonal
changes applying to the four PHONEMIC TONES in §9.2. The phonetic vari-
ations of the neutral tone are analyzed in §9.3, and in §9.4 we examine how
the application of tone 3 sandhi is determined by PRosoD1¢c and MORPHO-
sYNTAcTIC factors. The final section (§9.5) summarizes the main points of
the chapter.

9.1 Tone features and tonal processes

193

In the transcription of tone, we have adopted a PITCH VALUE system that
indicates both the P1TcH LEVEL and pitch movement (PITCH CONTOUR):
on a scale of 1 to 5, 5 has the highest pitch and 1 has the lowest, and 55 indicates
no movement (a LEVEL TONE ), whereas 35 and 51 show rising and falling
pitch movements respectively (coNTOUR TONES). For phonology, the small
phonetic difference in pitch level, e.g. that between 1 and 2 or between 4 and
5, is usually not important. What is more important is low versus high pitch,
and the differences between level tones and rising/falling contours. The basic
phonological features used for a tonal system can simply be L (low tone), and
H (high tone), and M (mid tone) for some languages. A level tone is then LL
(low level) or HH (high level), a rising tone is LH, and a falling tone is HL
(cf. $4.1.4).
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Most analyses of SC tone make use of only H and L, but, for our specific
purposes, let us use H, L, and M to better match the numerical phonetic tran-
scription system. The correspondences between the phonological tone features
and the pitch values used for transcription are shown in (1a), and (1b) shows
how SC tones are represented with tone features.

(1) Tonal feature and pitch value

a. TONAL FEATURE PITCH VALUE
H (high) 4or5
M (mid) 3
L (low) 1or2
b. SCTONE TONAL FEATURE PITCH VALUE
Tone 1 HH 55
Tone 2 MH 35
Tone 3 LL (before another tone) 21
LH (in phrase final syllable) 214
Tone 4 HL (in phrase final syllable) 51
HM (before another tone) 53

A TONE BEARING UNIT (TBU) is the phonological entity with which a
tone is associated, and in SC the TBU can be the syllable, the rime, or the
MORA (see § 4.1.3) depending on different analyses. A common analysis of
SC tone is to assign two moras (i.e. two TBUs) for each ‘full syllable’ (i.e. each
non-neutral-toned syllable), with each tone feature associated with one mora;
for a ‘weak syllable’ (i.e. a neutral-toned syllable), there is only one mora and
one tone feature (cf. Duanmu 2000: chapter 10). The reason that there are
usually two tone features for each SC syllable is because most syllables have
two moras. For ease of presentation without getting into the technical aspects
of phonological representation and theory, let us use the syllable as the TBU
to which tone features are linked. When two tone features belong to the same
syllable, the syllable has two lines linking the two tone features as illustrated
in (2a). When a tone feature, e.g. L, is linked to two syllables, as in (2b), the
representation indicates that both syllables have alow tone and in this particular
case the first syllable has a falling HL tone and the second one has a single low
tone.

(2) a. high level tone falling tone b. falling low
o ) o (o}

% /N Tl
H H H L H L
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ATONAL PROCESS can be assimilatory or dissimilatory. If a tone becomes
more similar to a neighboring tone, itisan AsSIMILATION process. If a tone
becomes less similar to an adjacent tone, it is @ DISSIMILATION Process.
When two identical tones are next to each other, dissimilation may apply,
resulting in the change of one of the tones to another tone (as in tone 3 sandhi)
or in the deletion of one of the tones. Tonal assimilation can be analyzed as
TONE SPREAD that extends a tone to an adjacent TBU. For example, the
diagrams in (3) show that the high tone in the first syllable is spread to the
next syllable. A doubly linked H tone means that the high tone extends to
span two syllables resulting in two high tones. This is similar to the analyses
for syllabic consonants in §8.1.2 and zero-initial syllables in §8.1.3, in which a
single segment is linked to two syllable positions and becomes a long segment.

(3) Tone spread

a. Tonespread H L — H H
c 6 — o6 O _, G o©
] |~ |,
H L H L H (L)
b. Tonespread H L — H HL
(6] 10) — o o) sy G O
| L] vd
H L H L H L

The H tone spread may result in different phonetic outputs depending on
languages. In (3a) high tone spread displaces the low tone originally linked to
the second syllable, and a tone that is not linked to a TBU is either deleted
or becomes a floating tone waiting for an opportunity to surface again, e.g.
when some suitable TBU comes along through a morphological process such
as suffixation. In (3b), the second syllable is associated with both the spread H
and the original L, resulting in a HL falling tone for the second syllable.

Like vowel or consonant insertion and deletion, there are also processes like
TONE INSERTION and TONE DELETION. For example, when a syllable has
no tone, a tone can be inserted to give the syllable a tone (similar to the insertion
of a schwa to fill an empty nucleus discussed in §8.1.5 and §8.2), and when a
syllable becomes unstressed, its original tone may be deleted. Similar to vowel
or rime reduction (§7.3.2), TONE REDUCTION is a process in which a tone is
shortened or simplified when its host syllable is shorter and weaker. There are
other tonal processes used in various tone languages (see Yip 2002), but this
basic understanding of tonal processes should be sufficient for our purposes.

There are also less noticeable phonetic tonal changes called TONAL COAR-
TICUALTION, which may change the pitch level/contour and the exact time
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when the pitch level/contour of a tone is manifested. For example, when a
high level tone is preceded and followed by a low tone in a sequence of three
syllables, we do not have a discrete division such as low pitch for the whole
first syllable, high pitch for the whole middle syllable, and low pitch for the
whole third syllable, although phonologically this is how we represent each
tone and its associated syllable. Phonetically it is necessary to produce smooth
pitch transition from one tone to another due to physiological constraints and
for ease of articulation. In this particular example, because it takes some time
to move from a L pitch target to a H pitch target, the high pitch is realized
in the later part of the middle syllable and may linger shortly at the begin-
ning of the third syllable (Xu 1999; Yip 2002:8—-9). Moreover, there is a natural
smooth gliding pitch movement from L to H and then H to L that is more
like a sequence of low-rising-high-falling, even though phonologically there
are no rising and falling tones. It is not always an easy task to separate tonal
coarticulation from tone sandhi or other tonal processes, and tonal coarticu-
lation can be rather complex. In what follows, only the major tonal processes
most commonly identified in the Chinese phonology literature are covered, but
possible tonal coarticualtion effects will be mentioned whenever appropriate.
For more examples and discussion of tonal coarticulation, see Yip (2002:8-10),
Chen (2000:23-38), and references for tone in Further Reading.

9.2 Tonal processes for the four phonemic tones

In this section, we examine in more detail the tonal changes that apply to
the four phonemic tones introduced in chapter 4. A PHONEMIC TONE I8
the underlying tone associated with each syllable and it may change to a tone
with a different phonetic pitch value in the SURFACE REPRESENTATION
through tonal processes/rules.

9.2.1 T3 and T4 reduction

In the first case, T3 and T4 are simplified or shortened when they are followed
by another tone, as shown in (4) and (5).

(4) T3 reduction

a. LH— LL/___ another tone
b. Example: laoying ‘eagle’ [lau]214 [jon]55 — [lau]21 [jon]55

AA = A A

L HHH LL HH



197 9.2 Tonal processes for the four phonemic tones

(5) T4 reduction

a. HL— HM/___ another tone
b. Example: dongwu ‘animal’ [tun]51 [wu]51 — [tup]533 [wu]51

(0) (¢ o (0

AVL NN ATA

HLHL HMHL
A syllable in phrase final position is longer in duration and can afford to
preserve fully the pitch level and contour of its tone, whereas a syllable in non-
final position is somewhat shorter, so a complex tone may be reduced. In (4),
a complex tone like T3 is simplified by dropping the final rise (the H tone
feature), and in (5), the falling tone T4 is cut short in the sense that the fall can
only reach the middle of the pitch range (HM) rather than going all the way
down to reach the low pitch level (HL). Tonal reduction can often be considered

a tonal coarticulation effect: for example, T4 is cut short of its falling part so
as to fulfill the need to smoothly and quickly move to the next tone.

9.2.2 Tone 3 sandhi

The second caseis TONE 3 sANDHT, which changes a T3 to T2 before another
T3. In terms of production, the changed T3 (the T2 derived from T3) before
another T3 is not completely identical to T2 in that the changed T3 has slightly
lower overall FUNDAMENTAL FREQUENCY (F0) (§4.1.2) than that of reg-
ular T2 in the same context (Zee 1980; Peng 2000). However, native speakers
do not seem to reliably detect the minor differences between a changed T3 and
the real T2 in perceptual tests (Wang and Li 1967; Peng 2000). Let us simply
assume that the changed T3 is the same as T2.

Given the T3 reduction rule in (4), a T3 before another tone is a LL tone.
This LL tone then changes to MH (T2) before another T3, which can be either
a phrase final T3 (LH) or a non-phrase final T3 (LL), as shown in (6a). The
examples in (6bc) illustrate the change of the first T3 from LH to LL and
finally to MH.

¢ (6) Tone 3 sandhi: T3 T3 — T2 T3

a. Rule: LL—MH/_ _ LHoeell (L&' T3—T12/ T3
b. Example 1:  ldoshii ‘mouse’
T3 REDUCTION TONE 3 SANDHI
[lau]214 [su]214— [lau]21 [su]214— [lau]35 [su]214

AANA—= AA = A A

L HL H L LL H MH L H
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c. Example2: ldoshiiyao ‘mouse drug (poison used to kill mice)’
[lau]214 [su]214 [jau]51 — [lau]21 [su]21 [jau]51 (T3 reduction)
— [lau]35 [su]21 [jau]51 (Tone 3 sandhi)

T3 REDUCTION TONE 3 SANDHI
o o o (o] (0]

o] C O o]

AN AY ANy AN AN AN AN ANVA

L HL HH L L LLLH L MHLULH L
Given the representation with the tone features, tone 3 sandhi basically changes
from a LL tone to a high rising tone (MH) before a L tone feature. As mentioned
in §7.1.2.2 and §9.1, this can be treated as a dissimilation rule since the LL tone
is changed to differ from the following L. The purpose of this change may be
attributed to ease of perception. High pitch is more salient and easier to perceive,
and when there is a sequence of three or four Ls it becomes more difficult to
perceive the pitch change from one tone to another and from one syllable to
another. By changing the first T3 to a higher pitch, the tonal transition between
the two syllables becomes more detectable. When there are more than two T3
syllables in a row, how tone 3 sandhi is applied becomes more complicated.
Compare the two examples in (7), in which T3, T2, and pinyin are used for
simplicity.

¢ (7) Tone 3 sandhi in phrases/sentences

a. mi ldoshil hdo Mic key Mouse is good’
T3T3T3T3 —  T3T2T2T3
b. gou ydo ldoshu ‘The dog bit the mouse’

T3T3T37T3 — T2T3T2T3

As you can see, the same sequence of four T3s produces two different surface
tone sandhi patterns. This suggests that the change of T3 to T2 is not determined
simply by being followed by another T3. How prosodic and syntactic factors
determine which T3 undergoes tone sandhi and which T3 does not will be
discussed in §9.4.

9.2.3 Tonal change for y7 and bu

The third case is the change of tone in two specific words: yi ‘one’ and b ‘not’
(see (14) in §4.2.3 for a full set of examples). The tone for yi ‘one’ is HH (T1)
in phrase final position, but it changes to HL (T4) in non-phrase final position
by rule (8a). This HL tone then becomes HM by the T4 reduction rule in (4)
before T1, T2, and T3, as the derivation in (8b) illustrates. Before another T4,
however, the HL tone derived by rule (8a) further changes to MH (T2) before
another T4 by rule (8c), as illustrated by the derivation in (8d).
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() (8) Tone sandhi for y1 ‘one’ and bu ‘not’

a. HH-—HL/__ another tone (i.e. T1—T4/__ another T)

b. Example 1:  yi wdn ‘one bowl’
RULE (8a) T4 REDUCTION
[ji]55 [wan]214—[ji]51 [wan]214 — [ji]53 [wan]214
e} (¢ 0] 10) 6] (o)
AN = AN = AN
H HL H HLL H HMLH
c¢. HL—MH/__ HL (i.e. T4—T2/__T4)
d. Example 2: yiyang ‘the same’
RULE (8a) RULE (8¢)

[jil55[jan]51 — [ji]51 [jap]51 — [jil35 [jan]5

AA = AA = AA

H HH L HLH L MHH L
e. Example 3: bii yao ‘not want’
RULE (8c)
[pu]51[jau]51 — [pu]35[jau]51
o (o} G O©
AN ANE IV ANAN
HLHL M HHL

The rule in (8a) seems to be an arbitrary change for this particular word, but
the rule in (8c) can be treated as another case of dissimilation: change the first
T4 in a sequence of two T4s. This T4 dissimilation rule, however, is very limited
in its application since it applies only when the first T4 is for the word y7 ‘one’
or bii ‘not’. The derivation in (8e) shows that the T4 of bt ‘not’ also becomes
T2 when followed by another T4 by applying rule (8c).

9.2.4 Tonal changes in reduplication

The fourth case is the loss of tone in reduplicated kinship nouns (a kinship
noun formed by repeating the same syllable). As shown in (9), the copy or
repeat of the monosyllabic morpheme becomes unstressed and can only bear
a neutral tone (see §9.3 below for how the neutral tone is realized).

(9) Tonal changes for reduplicated kinship nouns

a. A monosyllabic kinship noun is reduplicated.

b. The reduplicated syllable is unstressed and loses the tone.
c. Example: ma— mama ‘mother’

d

. REDUPLICATION TONE LOSS NEUTRAL TONE REALIZATION
(0] o () (6]

A A = - A

HHHH H H HHL
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The examples we have seen so far involve 0BLIGATORY RULES. The next
two cases of tonal changes involveoPT10NAL RULES;thatis, the rules may or
may not apply depending on speakers and/or speech rate (§4.2.3). In (10), we
see in some reduplicated adjectives (adjectives formed by repeating the same
adjective syllable), the second repeated syllable, regardless of its original tone,
is changed to T1 (HH). This rule is specific to this morphological process and
used only by some SC speakers, especially those who use r-suffixation (§8.2.1).

& (10) Tonal changes for reduplicated adjectives

a. The tone on the repeated syllable bears a HH tone.

b. Example: man [man]s1 ‘slow’
—[man]51 [man]51 + [1]
—[man]53 [mai]55 ‘slow’
O O O (0
AN ANEAVANVAN
HLHL H MHH

9.2.5 Tone 2 sandhi

ToNE 2 SANDHI in (11) occurs only in fast speech and the rule may or may
not apply, depending on the speakers. This rule for T2 can be analyzed as an
assimilation rule that spreads the H tone feature of the first syllable to replace
the M feature of T2 in the second syllable, as illustrated in (11a), in which T in
the third syllable represents any one of the four phonemic tones.

(11) Tone 2 sandhi

a. MH—HH after HH or MH and before one of the four tones
(i.e. T2—T1 after T1 or T2 and before T1, T2, T3, or T4)

O (0} (0] 0] 0 (0} (0] (6) o
/\ | — ™S | = AN
HHMHT H H HT H H H T

0] (6} o 0] G 0] (0} (6) (8)
A AN — A T— A A
MHMHT M H HT M H H T

b. Example: hdi méi wdin ‘not yet finished’

[xai]35 [mei]35 [wan]35 [xai]35 [mei]55[wan]35

(@) O 0] (0} 0' 0] (6] (0} O
AN A AN A AN A
M HMHM H M H HMH M H HMH

The diagrams in (11ab) show that the H spread rule results in a HH second
syllable with the original M feature removed. In fast speech, each non-phrase
final syllable is much shorter and ease of articulation is an important factor to
facilitate fast movement of articulation; under these circumstances, deletion
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and/or assimilation is more likely to occur. Another important factor is that in
such a three-syllable expression, the middle syllable is least stressed and hence
its original complex tone is simplified. We will discuss the effect of stress on
tone 2 sandhi in §10.1.2. Since the application of this rule depends on speech
rate and has variation, it may be treated as a phonetic tonal coarticulation rule.

9.3 The phonetic realizations of the neutral tone

The neutral-toned syllable is an unstressed syllable shorter than a normal sylla-
ble and must be in non-initial position in an expression (§4.2.2). Neutral-toned
syllables are limited to: (i) FUNCTION WORDSs such as the question marker
ma as in »i ldi ma? ‘you-come-question marker; are you coming?’ and suffixes
(e.g. zi as in yizi ‘chair’); (ii) the reduplicated syllable of a disyllabic kinship
term, as mentioned in §4.2.3 and §9.2.4 above (e.g. meimei ‘younger sister’);
and (iii) the final syllable in some disyllabic words (e.g. dongxi ‘things, stuffs’).
While the neutral-toned function words, suffixes, and reduplicated kinship
terms are present in most SC speakers’ speech, speakers vary with regard to
which disyllabic words contain a neutral-toned syllable. For example, SC speak-
ers in northern China, such as in Beijing, have more words with a neutral tone.
In addition, when a syllable becomes unstressed and much shortened, such a
syllable cannot bear its original phonemic tone and hence becomes a neutral-
toned syllable accompanied with vowel/rime reduction (§7.3.2). For example,
xiatian may be pronounced without a neutral tone as [gja]53 [t*jen] 55 or with
a neutral tone as [¢ja]53 [thjé] 1.

The generalizations for the phonetic realizations of the NEUTRAL TONE
are that: (i) if a neutral tone is immediately preceded by a phonemic tone (i.e.
one of the four basic underlying tones in SC), it is low after T1 and T4, mid or
low after T2, and mid or high after T3 (cf. §4.2.2); and (ii) if it is immediately
preceded by another neutral tone, it has a low tone. We can see that in most
cases, the neutral tone is phonetically in the lower part of the pitch range. How
to represent the neutral-toned syllable phonologically is a debated issue. It can
simply be toneless as in (12a) or actually have a single L tone feature as in
(12b). In what follows, the toneless representation as in (12a) will be adopted
to better match the fact that it is not a phonemic tone, and the low tone in the
surface representation can be attributed to the default phonetic pitch level for
an unstressed syllable (see also Duanmu 2000:224).

(12) Phonological representation of the neutral tone

a. o b. o
l
I
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Now that we have decided on the phonological representation of the neutral
tone, we can turn to the derivations of various phonetic pitch values of this
toneless syllable. As discussed in §4.2.2, there are at least two sets of descriptions
for the pitch values of the neutral tone, as shown in (13). This book has adopted
the first system in (13a) for phonetic transcription. If we use the tone features,
we obtain the patterns in these two systems as shown in (14).

¢ (13) Pitch values of the neutral tone

a. System I
T1+T0=55+2 mama [mal55 [ma]2 ‘mother’
T24+T0=35+3 ldile [lai] 35 (1a]3 ‘came’
T34+ T0=21+4 jigjie [tgje]21  [tgje]4  ‘older sister’
T4+T0=53+1 kanle [kMan]53 [lo]1 ‘saw’

b. System II

Tl14+TO0=55+4+41 mama [mal55 [mal4l ‘mother’
T2+ T0=35+31 ldile [lai]35 [Ia]31 ‘came’
T34+ T0=21+423 jigjie [tgje]21  [tgje]23  ‘older sister’
T4 +T0=53+21 kanle [kPan]53 [lo]21 ‘saw’

(14) Tone features of the neutral tone

a. System I
T14+To=HH+L T2+ T0O=MH+M
T34+ TO=LL+H T4+ TO=HM+ L
b. System II
Tl1+ TO=HH+HL T2+ T0=MH + ML
T34+ TO=LL+1LM T4+ TO=HM+LL

The main difference is that the first system makes use of a short single tone,
which reflects the shortness of the syllable and tone. On the other hand, the
second system describes the neutral tone as a contour tone, encoding more
phonetic details about the transition and movement from the end of the pre-
ceding tone to the end of the neutral tone. However, the two systems in (14)
actually do not differ much. After HH (T1), the pitch is going down to target L
and the two systems differ in encoding or not encoding this falling movement
in the neutral tone. After MH (T2), the pitch falls and the two systems differ
in detailing how much it falls: to M or to L via M. After LL (T3) the pitch rises
and the two systems differ in detailing how much it rises: to H or to M. After
HM (T4), the pitch falls further to L and the two systems do not differ. This
is one reason why in §4.2.2 I suggested that either system may be adopted to
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practice the pronunciation of the neutral tone, although I personally find the
first system easier in teaching and learning.

For a phonological analysis that does not need to encode all phonetic details
even in the surface representation, we can basically use system I for illustration.
Consider first the neutral tone after T3 and T4. As discussed in §9.2.1, these
two tones undergo tonal reduction when followed by another tone because a
non-final syllable is shorter. However, if the following tone is a toneless syllable,
then the part of the original tone that cannot be accommodated in the non-final
syllable can fill in the toneless syllable, as shown in (15).

(15) The neutral tone after T3 and T4

a. LH TO — LL H
b. UR T3 reduction H association SR
ATTAR T AL A
L H L L H L L H L L H
c. HL TO — HM L
d. UR T4 reduction L association SR
/‘\ o — (6} (6) — /‘\ ’0' — /(.)'\ (0}
|
H L HM L HM L H M L

When T3 is reduced in non-final position, the H feature of T3 is removed before
another tone since no available tone bearing unit is available for it. However,
when T3 is followed by a toneless syllable as in (15ab), there is a perfect match:
the toneless syllable needs a tone in phonetic pronunciation and the H feature
needs a tone bearing unit. Therefore, the H feature is associated to the toneless
syllable. Similarly, when T4 reduction applies, the falling range of the HL tone
is cut short to HM and the L feature is also removed when the following syllable
has a tone. In (15c¢d), we see that when the following syllable is toneless, the L
feature fills in to give the neutral tone a pitch value.

When preceded by T1 and T2, the toneless syllable is provided with a default
L tone, which is similar to the insertion of a schwa to fill an empty nucleus, as
discussed in §8.1.5 and §8.2. The process is illustrated in (16).

(16) The neutral tone after T1 and T2

a. HH ToO — HHL
b. UR L insertion SR

O O —>0‘§—)0‘0‘
/\ A /\IL

H H HH L HH
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c. MH To — MHL (—MH M)

d. UR L insertion SR
(e) (e) — (¢} 0' — (9] o
/\ /N /\
M H MH L MH L—MHM

You may have noticed that although the SR of the neutral tone after T2 in (16¢d)
is associated with a L feature, the transcription in system I is M and in system
ITis ML. The SR is the phonological output that needs not encode all phonetic
details, so the adjustment of L to M can be treated as being regulated by pho-
netics. Phonetically, going from a high pitch to a low pitch necessarily involves
going through the mid part of the pitch range. However, there is a difference
between the H-L transition in (16ab) and that in (16cd): the neutral tone after
T11in (16a) has a sharp fall that quickly reaches the low pitch range, whereas the
neutral tone after T2 in (16b) has a slower fall that reaches the mid or mid-low
area of the pitch range. The difference can be attributed to the fact that T1 is a
level tone and T2 a contour tone. T2 is a rising tone that takes more time and
effort to manifest than alevel tonelike T1. Itis then relatively easy to have a quick
transition from the plain level HH to fall directly to L. On the other hand, the
movement from M to H and then to the opposite direction toward L has a more
difficult maneuver and transition, and given the short duration of the neutral-
toned syllable, the phonological target of L is phonetically achieved at M.

This section has tried to explain why a neutral tone has different phonetic
realizations when preceded by different tones. Phonologically the toneless syl-
lable either receives an unassociated tone feature left behind by tonal reduction
of the preceding tone (T3 and T4) or is filled with a default inserted L fea-
ture. The phonetic interpretations and adjustments of the SRs then match the
phonetic transcriptions of the neutral tone in different contexts.

9.4 Tone 3 sandhi in complex words and phrases

Tone 3 sandhi is deceptively simple in terms of the rule description, and yet its
application becomes rather complicated when there are more than two T3sin a
word or phrase. This section examines when and how tone 3 sandhi is applied
in a complex word or in a phrase/sentence. The data and the explanation for
tone 3 sandhi application are complex, and only the basic general principles
will be discussed due to space limitations and the introductory nature of this
book. References for more data and different analyses are provided in Further
Reading. The analytic approach adopted in this section mainly follows Chen
(2000: chapter 9) and Shih (1986, 1997).
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Before we examine more examples of tone 3 sandhi, we need to have a basic
understanding of the prosodic and morpho-syntactic factors that determine
the domains within which tone 3 sandhi applies. In §9.4.1 the relevant prosodic
units and morpho-syntactic domains are introduced, and then tone 3 sandhi
examples are presented and analyzed in §9.4.2.

9.4.1 Prosodic and morpho-syntactic domains

Moras, syllables, and feet belong to a set of PROsSODIC UNITS that organize
and regulate the rhythm of utterances. Prosodic units are not sound segments
but provide the domains and/or anchors for SUPRASEGMENTALS (§4.1.3)
such as length, tone, stress, and intonation. Each prosodic unitis organized into
a higher level of prosodic unit according to the prosodic hierarchy in (17a).
Rime segments are organized into moras: a light syllable has a simple rime
with only one short vowel and has one mora; a heavy syllable has a complex
rime with a long vowel, a diphthong, or a vowel plus coda, and has two moras
(cf. §5.2.1). Onset segments and moras are then organized into syllables and
syllables are organized into feet. In (17b) we see an example of the prosodic
representation for the word magazine [magozr:n], in which o = syllable and
1 = mora and a long vowel occupies two moras.

(17) a. Prosodic hierarchy b. Phonological word
Utterance T e
Intonation phrase Foot Foot
phonological phrase /\ }
phonological word o % &
foot | | reY
syllable i m (M I
mora | | L1
me g2 =z 1n

A universally preferred foot structure is ‘binary’ in the sense that a FooT
contains either two syllables or a heavy syllable with two moras. In (17b),
the first foot contains two light syllables and also two moras, and the second
foot contains one heavy syllable with two moras. For stress languages, the
assignment of stress depends on foot structure. In English the primary stress
is assigned to the rightmost foot, so the stress in (17b) is on the last syllable.
Under special circumstances, a single light syllable foot and/or a superfoot with
more than two syllables are possible in some languages.

The prosodic units relevant to our discussion of tone 3 sandhi are the syllable
and the foot. For SC, the preferred foot structureisa pisyrLrLABI1cC foot and
such a foot constitutes the basic domain within which tone 3 sandhi must
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apply. However, the foot discussed here for SC differs from the foot for stress
assignment in that the foot does not carry stress and it may contain more than
two syllables. It is sometimes called a stressless foot (Duanmu 2000:242) or a
‘minimal rhythmic unit’ (Chen 2000:366) to differentiate it from the prosodic
units normally assumed in (17a). For simplicity, let us still treat this SC prosodic
unit as a foot. (For a different analysis of tone 3 sanhdi with a stress foot, see
Duanmu 2000: chapter 11.)
The examples in (18) illustrate how to group syllables into feet.

(18) Parsing syllables into feet

a. 0000 — (00)(00)
b.ocoo — o (o o) — (0o 0)
c. oo0 — (o0o)o — (0o 0)

d. (co)(oco) — (0co0o0)

In (18a), a four-syllable word or phrase is grouped into two disyllabic feet.
However, when there is an unfooted single syllable, as in (18bc), this free syllable
may join an adjacent foot to form a larger prosodic domain (or a superfoot).
In fast speech, some foot boundaries may be removed to create an even larger
domain, as in (18d).

The question now is how to parse a sequence of syllables into feet. In (18bc),
you may have noticed that there are two ways to build the basic binary foot
for a three-syllable sequence, either starting from the right edge as in (18b) or
starting from the left edge as in (18c). Consider the numerical expression or
phone digits of a sequence of jitl ‘nine’ in (19).

& (19) Sequences of T3s

a. jiu jiu  jiu  jiu (iv  jiu)  (jiu jiu)
T3 T3 T3 T3 — (T2 T3) (T2 T3)
b. jiu jiu jiu jiu jiu (Giv  jiw)  (jiu  jiu) jiu

T3 T3 T3 T3 T3 — (T2 T3) (T2 T3) T3
(iu  jiu)  (jiu  jiu  jiu)
— (T2 T3) (T2 T2 T3)

The example in (19b) shows that the disyllabic feet are built from left to right
so that the last syllable is left alone. If we were to pair up the syllables going
from right to left, the first syllable would have been the initially unfooted
syllable. This free last syllable in (19b) then joins the preceding foot to form a
three-syllable domain. In both examples in (19), tone 3 sandhi then applies
once each prosodic domain is built. The rules we have established so far are as
follows:



e

9.4 Tone 3 sandhi in complex words and phrases

(20) Foot building for tone 3 sandhi (preliminary version)

a. Build a disyllabic foot proceeding from left to right.
b. Incorporate an unfooted free syllable to an adjacent foot.

Given these rules, for a four-syllable expression one expects that the foot
structure and tone sandhi pattern in (19a) is the only possibility. However, the
example in (21), which we mentioned in §9.2.2, contradicts this assumption.
The derivation in (21b) shows that we must build the disyllabic foot for the
second and third syllable first in order to get the correct result.

(21) Foot building in a four-syllable expression

a. mi laoshi hdo ‘Mickey Mouse is good’
T3T3T3T3 — T3T2T2T3
b. mi ldoshii hdo ‘Mickey Mouse is good’

T3T3T3T3 — T3 (T2T3)T3
— (T3T2T3) T3
— (T3T2T2T3)

Once the disyllabic foot in the middle is set up, we are left with two unfooted
syllables: one at the left edge and the other at the right edge. After incorporating
the left-edge free syllable, tone 3 sandhi does not apply since there are no two
adjacent T3s within the three-syllable domain. After incorporating the right-
edge free syllable, tone 3 sandhi applies to the third syllable since it is followed
by a T3 within the final four-syllable domain. Now we derive the correct tone
pattern for this phrase.

The reason why we build the first disyllabic foot in the middle in this example
is because FOOT BUILDING must start from the smallest morpho-syntatic
domain, in this case ldoshii ‘mouse’. Morphological domains are set up for
words and coMPoUNDs (complex words that combine two or more simple
words, e.g. classroom, courtyard), and syntactic domains are set up for phrases
and sentences. The distinction between the word level structure and the phrase
level structure is important for setting up the domains for tone 3 application
as we will see below. Note that a noun with a Mop1FIER that describes or
specifies the noun, such as xido ldoshii ‘small mouse’, is also treated as a word
(see Chen 2000:§9.3 for details), although syntactically such a complex noun is
often classified as a noun phrase. That is, a simple noun, a compound noun, and
a complex noun [modifier + noun] are all treated as words rather than phrases.

The foot building rules in (20) are basically correct but they must apply within
a word proceeding from the smaller domain to the larger domain before apply-
ing to a phrase, as illustrated in (22a). The different domains are represented
with square brackets, as in (22b).
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(22) Food building based on morpho-syntactic domains

a. Word:
ldoshui ‘mouse’
mi laoshui ‘Mickey Mouse’
Phrase:
mi ldoshii hdo  “Mickey Mouse is good’
b. [[mi [lLdoshii]] hdo] [[Mickey [mouse]] is good]

With the complex noun mi ldoshii, ldoshii is the base noun and mi is used to
specify what kind of ldoshii it is, so ldoshiiis the first domain to set up. In (22b),
there are three pairs of brackets, the innermost pair are for lioshti, the next
pair for the larger noun mi ldoshii and the outermost pair for the whole phrase.
Space limitation prevents a full discussion of SC morpho-syntactic structures,
but necessary explanation will be provided when we discuss each example.

With the information of the morpho-syntactic domains, the foot building
rules can be modified as in (23).

(23) Foot building for tone 3 sandhi (final version)

a. Build disyllabic feet proceeding from left to right.

b. Incorporate an unfooted free syllable to an adjacent foot.

c. This foot building process applies first within a word starting from
the smallest domain to the subsequent larger domains step by step.

d. The foot building process applies to the smallest domain of the
phrase and then to the whole phrase proceeding from left to right.

The rule in (23c) states that, for a complex word, the foot building process and
tone sandhi application must start from the smallest domain, to the next larger
domains, and finally to the largest domain. Once this is done, the foot building
process/tone sandhi application then scan the phrase to see if (23ab) may still
apply to the smallest domain of the phrase, and if not, the foot building process
goes from left to right for the entire phrase.

It is also important to note that the numerical expressions in (19) above do
not have any syntactic structure, so only rules (23ab) apply. The example of mi
ldoshii hdo is now analyzed as in (24).

(24) [[mi [laoshii]] hao] ‘[[Mickey [Mouse]] is good]’
T3T3T3T3
(T2 T3) Word: disyllabic foot; tone sandhi
(T3 T2T3) Word: incorporation; no tone sandhi

(T3 T2T27T3) Phrase: incorporation; tone sandhi
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Let us start with an analysis of the word and phrase to determine the morpho-
syntactic brackets or domains of this example. The next step is to build a
disyllabic foot within the smallest domain of the word and tone sandhi applies.
At the next larger domain for the complex noun, the unfooted syllable at the
left edge joins the existing foot, but no tone sandhi applies since there are no
two T3s in a sequence. At the phrase level, the unfooted syllable at the right
edge is incorporated into the three-syllable foot by rule (23b), then tone sandhi
can and must apply to the third syllable.

The next subsection analyzes additional examples with minor refinement of
the basic rules that we have set up for tone 3 sandhi application.

9.4.2 Examples

Consider the four-syllable examples in (25), each of which has different
morpho-syntactic structures or brackets but all of which have the same tone 3
sandhi pattern.

& (25) Four-syllable sentences with different morpho-syntactic brackets

a. old-watch-very-good ‘[[the old watch] [is very good]]’
[[Ido bido] [hén hdo] ]
T3 T3 T37T3 — T2T3T2T3

b. I-hit-mouse ‘(I [hit [the mouse]]]
[wo |da [ldoshii]]]
TS T3 T3 TS — T2T3T2T3

¢. which-kind-dog-good ‘[[[which kind] of dog] is better]?’
[[[néi zhong] gou] hdo]
T3T3T3T3 — T2T3T27T3

A sentenceis divided into two major parts: thesuBJECT andthe PREDICATE.
The subject in (25a) is the ‘old watch’, and the predicate is ‘very good’; in (25b)
the subject is ‘I” and the predicate ‘hit the mouse’; and in (25c) the subject is
‘which kind of dog’ and the predicate is ‘better’. Note that, in the SC examples
(25ac), the adjective alone constitutes the predicate and does not need a be
verb like is in English. In these examples, the subject is the entity before the
verb/adjective and the predicate is the rest of the sentence that contains a
verb/adjective. A predicate may contain simply a verb/adjective as in (25ac)
or a verb plus an oBJECT as in (25b), in which the object, ‘the mouse), is the
receiver of the action of ‘hitting”. There is always a bracket division between the
subject and the predicate.

With the basic understanding of the morpho-syntactic brackets of these
examples, foot building and tone 3 sandhi apply as shown in (26).
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(26) Analyses of examples in (25)

a. [[ldo bido] [hén hdol] ‘[[the old watch] [is very good]]’

T3T3T3T3

(T2T3) T3 T3 Word: disyllabic foot; tone sandhi

(T2'T3) (T2 T3) Phrase: disyllabic foot; tone sandhi
b. [wd [da [ldoshii]]] ‘[T [hit [the mouse]]]’

T3 T3T3T3

T3 T3 (T2 T3) Word: disyllabic foot; tone sandhi

(T2T3) (T2T3) Phrase: disyllabic foot: tone sandhi
c. [[[néi zhdng] gou) hdo] ‘[[[which kind] of dog] is better]?’

T3T3T3T3

(T2T3) T3 T3 Phrase: disyllabic foot; tone sandhi

(T27T3) (T2T3) Phrase: disyllabic foot; tone sanhdi

In (26ab), after a disyllabic foot is built for the words ldo bido and ldoshii, the
remaining two syllables are grouped into a disyllabic foot at the phrasal stage. In
(26¢), the smallest domain of the phrase is given a foot first and the remaining
syllables in the phrase form another disyllabic foot.

Consider now the four-syllable examples in (27ab), which have different
tone sandhi patterns from those in (26). The brackets between (27a) and (27b)
are different but they share the same tone sandhi pattern.

& (27) Different morpho-syntactic brackets with the same tone sandhi pattern

a. Mickey-mouse-good

[[mi [ldoshii]] hdo) ‘[[Mickey [Mouse]] is good]’
T3T3T3T3

T3 (T2T3) T3 Word: disyllabic foot; tone sandhi
(T3T2T3) T3 Word: incorporation; no tone sandhi
(T3 T2T2T3) Phrase: incorporation; tone sandhi

b. search-president-palace
[zhdo [[zongtong] fi] ] ‘[looking for [the [presidential] palace]]’

T3 T3T3T3

T3 (T27T3) T3 Word: disyllabic foot; tone sandhi

T3 (T2 T2 T3) Word: incorporation; tone sandhi

(T3 T2T2T3) Phrase: incorporation; no tone sandhi

Example (27a) was analyzed in the previous subsection, and the explanation for
(27b) is similar. The complex word zdngtong fii ‘presidential palace’ is the object
of the verb zhdo, so there is a division between them. Within the complex noun,
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the smaller bracket or domain is ‘president’ zongtong, so the disyllabic foot starts
there and tone sandhi applies. The syllable for ‘palace’ fii of the complex word
is then incorporated to form a three-syllable domain within which tone sandhi
applies again. Finally, at the phrase level, the left edge syllable, the verb, is
incorporated and no tone sandhi applies.

We have seen that examples with different morpho-syntactic structures may
or may not have the same tone sandhi patterns because tone sandhi application
crucially relies on the PRosoDp1c DOMAINS built through the foot building
process. Although the foot building process requires some information
about morpho-syntactic structures, the domains within which tone sandhi
must apply is not identical to the morpho-synatic domains delimited by the
brackets.

Some expressions may have more than one tone sandhi pattern because of
optional tone sandhi or a faster speech rate. We have seen that within each
prosodic domain, tone 3 sandhi obligatorily applies. When two adjacent T3s
belong to different prosodic domains, as in (28a), the application of tone 3
sandhi can be optional, as shown in (28b).

(28) Optional tone 3 sandhi application

a. Old-Li-search-shoes
[[leo If] [zhdo xié]] ‘[[Old Li] [looks for shoes]]’

T3 T3 T3 T2

(T2T3) T3T2 Word: disyllabic foot; tone sandhi

(T2T3) (T3 T2) Phrase: disyllabic foot; no tone sandhi
b. (T2T3) (T3T2)

(T2T2) (T3T2) optional rule

In addition, a T3 can optionally change to T2 before a T2 that was derived from
a T3 (cf. Shen, J. (1994) cited by Duanmu (2000:241)), usually in casual or fast
speech. In normal or slow speech, the tone pattern for example (29a) is T2 T3
T2 T3 as predicted. In fast casual speech, however, the two prosodic domains
can be merged into one as shown in (29b), and then tone sandhi applies from
left to right: targeting the leftmost T3 before targeting the one to the right.

& (29) Multiple tone sandhi patterns

a. Old-Li-search-pen
[[ldo li] [zhao bi]] ‘[[Old Li] [looks for pens]]’
T3T3T37T3
(T2T3) T3T3 Word: disyllabic foot; tone sandhi
(T2T3) (T2T3) Phrase: disyllabic foot; tone sandhi
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b. (T3 T3 T3 T3)
(T2 T3 T3 T3)
(T2 T2 T3 T3)
(12 T2 T2T3)

One prosodic domain in fast speech
Tone sandhi proceeding from left to right

Another interesting fact about variation in tone 3 sandhi patterns is that
an expression with the smaller brackets or domains crowded toward the left

side, as examples (30ac) show, usually has one tone sandhi pattern, whereas

an expression with the smaller brackets or domains toward the right side, as

in examples (30bd), may have more than one pattern. The example in (30c¢) is

taken from Chen (2000:383).

¢ (30) Left-oriented and right-oriented bracketing

4. Imouse-run

b. buy-rice-wine

‘the mouse is running’ ‘to buy rice wine’
[[ldoshi1] pdo] [madi [mi jiit] ]
T3 T3 T3 T3 T3 T3
— T2T2T3 — T3T27T3
or T2T2T3
c. exhibition-hall-director ~ d. small-female-tiger
‘exhibition hall director’ ‘small female tiger’
[[[zhdnldn] gudn] zhdng] [xido [mii [ldohii]]]
T3 T3T3T3 T3 T3 T3 T3
— T2T2T27T3 — T2T3T2T3

or T3T2T2T3
or T2T2T2T3

The alternative additional tone sandhi patterns in (30bd) occur in fast casual
speech, as demonstrated by the analyses in (31).

(31) Analyses of examples in (30)

a. [[ldoshii] pdo] ‘[[the mouse] is running]’
(T2 T3) T3 Word: disyllabic foot; tone sandhi
(T2 T2T3) Phrase: incorporation; tone sandhi

Optional in fast speech

(T3 T3T3) one prosodic domain in fast speech
(T2 T2T3) tone sandhi from left to right

b. [mdi [mi jiti] ] ‘[to buy [rice wine]]’
T3 (T2 T3) Word: disyllabic foot; tone sandhi

(T3 T2T3) Phrase: incorporation; no tone sandhi
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Optional in fast speech

{T3T3T3) one prosodic domain in fast speech
(T2T2T3) tone sandhi from left to right
c. [[[zhdnlan] gudn] zhdng] ‘[[[exhibition] hall] director]’
(T2T3) T3 T3 Word: disyllabic foot; tone sandhi
(T2T2T3) T3 Word: incorporation; tone sandhi
(T2 T2 T2 T3) Word: incorporation; tone sandhi
Optional in fast speech
(T3T3T3T3) one prosodic domain for all syllables
(T2T2T27T3) tone sandhi from left to right
d. [xido [mai [ldohii]]] ‘[small [female [tiger]]]’
T3 T3 (T2 T3) Word: disyllabic foot; tone sandhi
T3 (T3 T2 T3) Word: incorporation; no tone sandhi
(T2 T3 T2 T3) Word: incorporation; tone sandhi
Optional in fast speech I
T3 (T3 T3 T3) one prosodic domain for [mii [ldohii] ]
T3 (T2 T2T3) tone sandhi from left to right
(T3 T2T2T3) incorporation; no tone sandhi
Optional in fast speech II
(T3 T3T3T3) one prosodic domain for all syllables
(T2T2T2T3) tone sandhi from left to right

The example in (31b) has the pattern T3 T2 T3 when we apply the normal foot
building process and tone sandhi application, but there is also an optional fast
speech process in which a single prosodic domain is formed and tone sandhi
applies from left to right (cf. (29b) above) to produce a different sandhi pattern.
On the other hand, for (31a), even when we create a single prosodic domain for
fast speech, the tone sandhi pattern would be identical: T2 T2 T3. Therefore,
we have only one pattern for (31a) but two patterns for (31b). The example in
(31c¢) is a compound noun. Because the whole expression is a complex word,
the foot building process and tone sandhi application must apply step by step
from the innermost domain, zhdnlan ‘exhibition’, to the next domain, zhdnlin
gudn ‘exhibition hall), before getting to the outermost domain zhdnldn gudn
zhdng ‘exhibition hall director’, according to the rules in (23abc) in §9.4.1.
Again, if the optional fast speech rule applies, the tone sandhi pattern would
be the same. Finally, in (31d), the normal pattern is T2 T3 T2 T3, but in fast
speech, either the word ‘female tiger’ [mu [ldohii]] forms a single prosodic
domain or the whole expression forms a single prosodic domain, resulting in
two additional sandhi patterns.
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We have seen so far that expressions with different morpho-syntactic struc-
tures may or may not have the same tone sandhi patterns. One may then expect
that if two examples have identical bracketing structure, they must have the
same tone sandhi pattern. Each pair of examples, i.e. (32ab) and (32cd), have
the same bracketing structure but they do not have the same tone sandhi pat-
tern. The pattern with an asterisk indicates an impossible pattern, or at least a
bad pattern, for most SC speakers.

& (32) Same brackets but different tone sandhi patterns

a. I-want-buy-pen b. small-female-tiger
‘I want to buy pens’ ‘small female tiger’
[wo [xidng [madi bi]]] [xido [mul [laohii]]]

T3T3T3T3 T3T3T3T3

— T2T3T2T3 — T2T3T2T3
or T2T2T2T3 or T3T2T2T3
*T3T2T2T3 or T2T2T2T3

c. I-want-buy-flower d. small-female-boar
‘I want to buy flowers’ ‘small female boar’
[wo [xidng [mai hua]]] [xido [mui [jézhi]]]

T3T3T3T1 T3T3T3T1

— T2T3T3T1 — T3T2T3T1
or T2T2T3 Tl or T2T2T3T1
*I2 T3 T3'T1

The example in (32b) can have the T3 T2 T2 T3 pattern but (32a) cannot,
and (32c) can have the T2 T3 T3 T1 pattern but (32d) cannot. What is crucial
in explaining the differences in these examples is to distinguish words from
phrases. For words, foot building must apply to the smaller domain prior to
the larger domains, but for phrases, once a disyllabic foot is built for the smallest
domain, the foot building process goes from left to right for the entire phrase
(see (23cd)). The examples on the right, i.e. (32bd), are classified as words but
those on the left, i.e. (32ab), are phrases.

Example (32b) has already been analyzed in (31d). The derivations of the
remaining three examplesin (32) are shown in (33). For the phrases that contain
no words longer than one syllable, as in (33ab), there is no foot building process
at the word level. At the phrasal level, after a disyllabic foot for the smallest
domain is set, additional disyllabic feet are built from left to right (cf. rule
(23d) in §9.4.1). The optional rules then provide the alternative patterns. The
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example in (33¢), however, is a complex word, just like the example (30d)/(32b)
analyzed in (31d). The foot building process at the word level applies to the
smallest domain, then to Vthe next two larger domains. The optional fast speech
rule yields the alternative pattern. Given the rules we have set up, there is no
way to derive the asterisked patterns shown in (32ad).

(33) Analyses of examples in (32)

a. [wo [xidng [mdai bi]]]  ‘[I [want to [buy pens]]]’

T3T3T3T3 Word: not applicable

T3 T3 (T2T3) Phrase: disyllabic foot for the smallest
domain; tone sandhi

(T2 T3) (T2T3) Phrase: disyllabic foot for the rest; tone
sandhi

Optional in fast speech

(T3T3T3aT3) one prosodic domain in fast speech

(T2T2T2T3) tone sandhi from left to right

b. [wd [xidng [mdi hua]]] ‘[I [want to [buy flowers]]]’

T3T3T3T1 Word: not applicable

T3 T3 (T3T1) Phrase: disyllabic foot for the smallest
domain; no tone sandhi

(T2T3) (T3 T1) Phrase: disyllabic feet for the rest; tone sandhi

Optional rule between two T3s in different prosodic domains (28b)
(T2T2) (T3 T1)

c. [xido [mil [jiézhu]]] ‘[small [female [boar]]]’
T3 T3 (T3 T1) Word: disyllabic foot; no tone sandhi
T3 (T2 T3TI1) Word: incorporation; tone sandhi
(T3 T2 13T1) Word: incorporation; no tone sandhi
Optional in fast speech
(T3T3T3Tl1) one prosodic domain in fast speech
(T2T2T3T1) tone sandhi from left to right

In some phrases, the normal tone 3 sandhi reading cannot be derived by the
rules we have set up. This class of exception involves certain function words
(Chen 2000:§9.4; Zhang 1997). The examples in (34a) and (34b) have the same
bracketing structure. However, (34a) has a function word, the preposition
‘than’, and allows for one additional tone sandhi pattern, T2 T3 T2 T3, which
is prohibited for (34b).
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§ (34) Expressions with and without a function word

a. dog-than-horse-good b. horse-very-good-raise
‘dogs are better than horse’ ‘horses are easy to raise’
[gou [[bi ma] hdo] ] [ma [[hén hdo] ying]]

T3T3T3T3 T3T3T3T3
— T2T3T2T3 — T3T2T27T3
or T3T2T2T3 or T2T2T2T3
or T2T2T2T3 *T2 T3 T2T3

The subject is gou ‘dogs’ in (34a) and mad ‘horses’ in (34b), and the predicate
contains an adjective/verb and covers the next three syllables in both cases.
There is therefore a major division between the subject and the predicate.
Within the predicate, in (34a), the preposition and the noun bi md ‘than horse’
form a syntactic unit to specify in what way dogs are good, and in (34b), hén
hdo forms a syntactic unit to specify the degree of difficulty in raising horses.
Given these syntactic brackets, the tone sandhi patterns of (34b) are shown in
(35). Those same two patterns in (34a) can be derived the same way.

(35) Analysis of example (34b)

[md [[hén hdo] ydng]]

T3T3T3T3 Word: not applicable

T3 (T2T3) T3 Phrase: disyllabic; tone sandhi

(T3T2T2T3) Phrase: incorporation; tone sandhi
Optional in fast speech

(T3 T3T3T3) one prosodic domain in fast speech

(T2T2T2T3) tone sandhi from left to right

What needs to be explained is why (34a) has an additional pattern T2 T3 T2 T3.
A function word can be prosodically grouped with its preceding syllable, which
is called a process of cliticization (Chen 2000:401-403). With the application
of cliticization, the special pattern for (34a) can be derived as in (36). Since the
example in (34b)/(35) does not contain a function word, cliticization cannot
apply and a pattern like (36) therefore is not possible.

(36) Analysis of example (34a)

[gou [[bi ma] hdo] ] ‘dogs are better than horses’
(T2T3) T3T3 cliticization; tone sandhi
(T2T3) (T2 T3) Phrase: disyllabic foot; tone sandhi

Finally, when a T3 syllable before another T3 is emphasized, it must be
changed to T2. The example in (37a) has a non-emphatic pattern. If the verb



T

9.5 Summary

- 9.5 Summary

‘buy’ is emphasized, such as in the context of ‘only BUY good books, not sell
good books’, the emphatic reading has a different pattern.

(37) Normal and emphatic patterns

a. only-buy-good-book b. only-BUY-good-book

only buy good books only BUY good books

[zhi [mai [ hdo shii]]] [zhi [MAI [ héo shi]]]
T3T3T3T1 T3TIT3TI

— T2T3T3TI1 — T3T2T3T1

or T2T2T3 Tl

Thenormal readingin (37a) can be derived asin (38a). For an emphatic reading,
aprosodicboundary mustbe placed to the left of the emphatic syllable, resulting
in the different reading, as shown in (38b).

(38) Analyses of examples in (37)

a. [zhi [mdi [ hdo shu]]]
T3T3(T3T1) Word: disyllabic foot
(T2T3) (T3T1) Phrase: disyllabic foot; tone sandhi
Optional rule between two T3s in different feet
(T2'T2) (T3 T1)
b. [zhi [MAI [ hdo shi]]]
T3 T3 (T3T1) Word: disyllabic foot
T3 (T2T3T1) Emphatic prosodic boundary to the left of the
. emphatic syllable; incorporation; tone sandhi
(T3T2T3T1) phrase: incorporation; no tone sandhi

This subsection has provided a number of examples with complex words
and phrases/sentences and demonstrated how tone 3 sandhi ought to apply.
Since the number of complex words and phrases/sentences that can be cre-
ated is unlimited, which is one of the most important defining properties of
human language, one can come up with many additional examples of vari-
ous tone 3 sandhi patterns. The building of prosodic domains in interaction
with morpho-syntactic structures, together with additional rules, constitutes
the basic set of rules and principles for all potential examples involving tone 3
sandhi application.

This chapter introduces tone features, presents tonal processes in SC, and
explains how and why these processes occur.



Tonal processes

* ToNE FEATURES, H, M, and L are adopted. TONAL PROCESSES
include ASSIMILATION (Or TONE SPREAD ), DISSIMILATION, TONE
REDUCTION, TONE DELETION, and TONE INSERTION (§9.1).

* T3 and T4 undergo tone reduction to shorten 214 to 21 (i.e. LH — LL) and
51 to 53 (i.e. HL — HM) respectively before another tone (§9.2).

e ToNE 3 sANDHI changes a T3 to T2 before another T3, which is analyzed
as a dissimilation process (§9.2.2).

 Some tonal changes are limited in application, such as those applying to y7
‘one’, bii ‘not’, and reduplicative kinship terms and adjectives (§9.2.3).

* ToNE 2 sANDHTI occurs only in fast speech to change T2 to T1 after T1 or
T2 and before another tone (§9.2.5). This phenomenon is accounted for as
a kind of assimilation by the H tone spread rule. The involvement of stress
in this case will be discussed in §10.1.2.

¢ The neutral-toned syllable is toneless and receives its tone feature either
from the last tone feature of reduced T3 and T4, i.e. H and L respectively, or
through a default L feature insertion (§9.3).

* In complex words and phrases/sentences, how and when tone 3 sandhi
applies is determined by the PRosoD1C DoMAINS built through the

interaction with MORPHO-sYNTACTIC domains (§9.4). Speech rate and
emphasis also affect tone 3 sandhi patterns.
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. Stress and intonation

I have mentioned several times that the NEUTRAL TONE occurs in an
UNSTRESSED SYLLABLE (§4.2.2 and §9.3). The question that naturally
arises is: as a tone language, does SC really have sTRESs? Recall also from
§4.1.1 that ToNE makes use of pitch variation to distinguish word meaning,
whereas INTONATION is the pitch variation pattern to convey the syntactic
and contextual meaning of a phrase or sentence. The next question that arises
is: since both tone and intonation are expressed by pitch variation, how can SC
separate tone from intonation?

This chapter discusses: (i) the extent to which stress is manifested in SC
and how tone and stress interact in SC (§10.1); and (ii) the basic patterns of
intonation in SC and how tone and intonation can be separated and interact
in SC (§10.2). The final section (§10.3) summarizes the main points of the
chapter.

10.1 Stress and tone

This section gives a brief introduction to what stress is (§10.1.1) before dis-
cussing whether SC exhibits stress and how tone and stress may interact
(§10.1.2).

10.1.1 What is stress?

222

SCis a tone language and English is a stress language. In §4.1.1, we learned that
TONE is the pattern of pitch changes that can differentiate word meanings.
Then what is stress? STRESS is also a SUPRASEGMENTAL PROPERTY of
the syllable. ASTRESSED sYLLABLE is made more prominent or salient than
an UNSTRESSED SYLLABLE in a word, a phrase, or in the flow of speech
by being higher in pitch, longer in duration, and/or louder. For example, in
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the three-syllable word horizon, the second syllable ri has stress but the first
syllable hoand the third syllable zon are without stress. In terms of articulation, a
stressed syllable is produced with more respiratory energy and laryngeal activity
(Ladefoged 2001:93), and in terms of perception, a stressed syllable stands out
as more prominent or salient than its surrounding unstressed syllables.

The pattern of stress creates a pattern of rhythm in a stress language. In
the above example, we have an unstressed-stressed-unstressed or weak-strong-
weak rhythm. Stress patterns tend to alternate between stressed and unstressed
syllables in an utterance. For example, in a four-syllable word like intonation, the
first and third syllables are stressed but the second and the fourth syllables are
not. Between the first and third stressed syllables, the third one has more promi-
nence than the first one, so this English word hasa PRIMARY STRESS on the
third syllable and a sEcoNDARY STRESS (i.e. a lesser degree of stress) on
the first syllable. The tendency of stress alternation to create rhythm is phono-
logically expressed by the foot structure discussed earlier in §9.4.1. Recall that
aFOOT isaPROSODIC UNIT that contains two syllables (or two MO R A S
depending on languages). Of the two elements within a foot, one must be
more prominent than the other, hence the resulting rhythm. As illustrated in
(1), when we group the sequence of four syllables in intonation into two feet,
the first syllable is more prominent than the second one in the first foot and
the third one is more prominent than the fourth one in the second foot.

(1) Stress alternation expressed by stress feet

in to na tion

(o o) (o o) o = syllable; ( ) = foot domain
X X x indicates prominence/stress
X

The two prominent stressed syllables, the first one and the third one, can be
further differentiated in terms of degree of stress/prominence. In English, the
stressed syllable on the rightmost foot is given an additional prominence mark
‘X’ the syllable with two ‘X’ marks has the highest degree of stress among the
four syllables, the syllable with one ‘x” mark has a lesser degree of stress and
the syllables without the “x” mark have no stress.

Some stress languages have a left-prominent foot: the left element of a foot
has more prominence/stress, as in (2a). English is one such language as we
have seen in (1). Some stress languages have a right-prominent foot: the right
element of a foot has more prominence/stress, as in (2b). In both systems,
there is an alternation of stress but the rhythmic patterns are different: one is
stressed-unstressed (2a) and the other is unstressed-stressed (2b).
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(2) a. left-prominent foot b. right-prominent foot
(c o) (c o)
& X

Stress can also be used to emphasize a particular word or syllable contrasting
with another one in a phrase/sentence. For example, if someone misheard when
you are leaving, you can correct him/her or emphasize the time by saying I'm
leaving NOW not this evening, with an emphatic or contrastive stress on now
as opposed to this evening. SC, like all other languages, also has this kind of
sentence level emphatic stress. The question is whether SC has the kind of word
stress a stress language has.

10.1.2 Stress in SC and its interaction with tone

Stress in SC is phonetically manifested mainly by the expansion of pitch range
and time duration, and sometimes by an increase of loudness (Chao 1968:35;
Shih 1988:93; Shen 1989b:59—-60). Expansion of pitch range means that a high-
pitched tone become even higher and a low-pitched tone becomes even lower in
a stressed syllable; that is, the range of pitch space is enlarged when producing
a stressed syllable.

The most obvious and uncontroversial exhibition of word stress in SC is
demonstrated by those disyllabic words with a NEUTRAL TONE. As shown
in the example in (3), when the first syllable has a full tone (non-neutral tone)
and the second one has the neutral tone (i.e. is toneless), the foot structure is
left-prominent with the first syllable stressed and the second one unstressed.
The vowel and/or rime in a neutral-toned syllable is often reduced (§7.3.2),
which is in accordance with cross-linguistic tendency of vowel/rime reduction
in unstressed syllables.

(3) dongxi [tup]55 [¢i]2 ‘things, stufts’
tone: T1 TO
foot: (o o)
stress: X

However, when each syllable in a word has a full tone, as in most words in
SG, it is not clear which syllable is stressed (cf. Chao 1968:38; Chen 2000:288).
This is a situation very different from English, because English speakers are
readily able to identify which syllable is stressed in a word and yet SC speakers’
judgments of SC words without a neutral tone vary and are often inconsistent.
Duanmu (2000:144) suggests that it is difficult to detect stress in SC because the
most important phonetic cue for stressisFO (FUNDAMENTAL FREQUENCY;
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§4.1.2), but F0 is already used by SC for tone to contrast word meanings and
hence cannot be used freely for stress.

Because of the difficulty in identifying phonetic stress in SC, in the literature
some claim that SC has no stress in words without a neutral tone, and those
who maintain that SC does have stress for all words disagree in whether the
SC stress foot is left-dominant or right-dominant or can be both depending
on different words. Nonetheless, there seems to be a common belief among
some researchers that phonologically SC has a foot structure of some sort,
although phonetically stress is difficult to detect. For example, the PROSODIC
DOMAIN within which TONE 3 saNDHT applies can be treated as a kind of
foot (cf. §9.4.1), or can be analyzed as a left-dominant stress foot (Duanmu
2000: chapter 11). Another example is the strong tendency for a SC word to be
minimally two syllables long (Duanmu 2000:140 and chapter 7), which means
a SC word tends to be at least a foot. To make a monosyllabic morpheme into
a disyllabic word, either the monosyllabic morpheme is reduplicated, e.g. di
‘younger brother’ — didi ‘younger brother’, or another morpheme, either with
the same meaning or with empty meaning, is added, e.g. shit ‘mouse’ — ldoshii
‘mouse’, yi‘chair’ — yizi‘chair’, xué ‘study’ plus xi‘study’ — xuéxi‘study’. For the
name of a country, there is no need to add gué ‘country’ to a country name that
is more than one syllable long: e.g. Ribén ‘Japan’ not ~ Ribéngué, Xibanyd Spain’
not * Xibanydagud, but gué must be added to a monosyllabic country name: e.g.
Me¢éigué ‘America, USA’ not * Méi, Dégué ‘Germany’ not * Dé. Although SC does
have monosyllabic words, many of them have disyllabic counterparts: e.g. hua
and tihua ‘painting, picture), dian and shangdian ‘store, shop’. For a review
of the controversy of SC stress and the evidence for phonological stress (foot
structure with stress) in SC in particular and in Chinese in general, see Chen
(2000: chapter 7) and Duanmu (2000: chapter 6).

For the practical purposes, learners of SC may not have to be concerned much
about SC stress, given its elusive nature, but it is still necessary to produce and
comprehend the pronunciation of the stressed (full-toned) versus unstressed
(neutral-toned) syllables of those disyllabic words with a neutral tone. For
example, the example in (3) would have a different meaning if it is pronounced
with a full tone in the second syllable: dongxi [tun]55 [¢i]55 ‘east and west’
For those SC speakers who do not have a neutral tone for disyllabic words, the
full-toned version can mean either ‘things, stuffs’ or ‘east and west’

The most common interaction between tone and stress in SC is the occur-
rence of the neutral tone. When a syllable becomes unstressed either in a
particular word for a particular meaning (e.g. as in (3)) or in fast casual speech,
its original tone is lost and it becomes a neutral-toned or toneless syllable (cf.
§9.3). The reason for the tone loss is that an unstressed syllable is short and
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weak, making it difficult to manifest fully the pitch change of a tone: there is
not enough time and hence it is more difficult for a speaker to manipulate the
pitch change, and also the syllable is not prominent enough to help listeners
to perceive the pitch change even if the tone is implemented in articulation.
When a neutral-toned syllable becomes stressed either in slow careful speech
or because of emphatic stress, the original tone appears. For example, péngyou
[pap]35[jou]3 ‘friend) with a neutral tone in the second syllable, becomes
péngydu [pan]35[jou]214 with tone 3 in the second syllable when the word is
emphasized. For speakers who do not generally have a neutral tone for this
word, the second syllable may lose its tone and sound like a neutral tone in fast
speech.

A case of stress-sensitive tone sandhiin SCis TONE 2 SANDHI (§4.2.3 and
§9.2.5), which changes a MH tone (T2) to a HH tone (T1) when it is preceded
by a HH tone (T1) or a MH tone (T2) and followed by another PHONEMIC
TONE.In §9.2.5, tone 2 sandhi is analyzed as a kind of tonal AssiMILATION
or TONE SPREAD that changes a M feature to a H feature after another H
feature, as in (4) (see §9.2.5 for the full analysis).

(4) Tone 2 sandhi

HHMH T — HHHH T
MHMH T — MHHH T

What is puzzling about this tonal assimilation process is that it occurs only
in a three-syllable expression and only if the third tone is a phonemic tone.
If we have a disyllabic word with T1 or T2 in the first syllable and T2 in the
second syllable, no sandhi applies, as shown in (5ab). If we have a three-syllable
expression but the third syllable has a neutral tone (i.e. not a phonemic tone),
then no tone sandhi applies either, as the example in (5¢) shows.

(5) a. feidié [fei]55 [die]35 ‘flying saucer’
HH MH (*HH HH)
b. méi l4i [mei]35 [lai]35  ‘did not come’
c. hdiméine [xai]35 [mei]35[na]3 ‘notyet’
MH MH T0 — MH MH L (*MH HH L)

The explanation for the puzzle lies in the fact that in a three-syllable expres-
sion with a phonemic full tone in the third syllable, the third syllable has most
prominence, and the middle syllable has least prominence. A syllable in a weak
position tends to lose its tone and/or is subject to assimilation, especially in fast
speech, so tone 2 sandhi, which applies only in fast speech, occurs only when



227  10.2 Intonation and tone

tone 2 is in a prosodically weak position (Chen 2000:299-302; Yip 1980:291;
Shih and Sproat 1992; Zhang 1988). When the third syllable has a neutral tone,
as in (5¢), tone 2 sandhi of the middle syllable does not apply because in this
case it is the third syllable, not the middle syllable, that is in a prosodically weak
position.

10.2 Intonation and tone

This section starts with a brief introduction to intonation in §10.2.1. Examples
of some basic intonation patterns of SC and how tone and intonation are
expressed and interact in SC are discussed in §10.2.2.

10.2.1 What is intonation?

We have learned that the pattern of pitch variation that can differentiate word
meaning is called tone. INTONATION is also expressed by various patterns of
pitch changes (e.g. high versus low and rising versus falling), but intonation
does not distinguish word meaning. It instead expresses syntactic and contex-
tual meanings such as statement, question, affirmation, command, surprise,
emphasis, etc. The two SC examples in (6a) show that the tonal differences yield
two different meanings. In (6bc), we see that if the same word has two different
intonation patterns, the word meaning does not change but one intonation
pattern expresses affirmation (6b) and the other a question (6¢). The lowered/
falling pitch to express affirmation and the raised/rising pitch to express a ques-
tion are similar to the intonation patterns in English, as in (6d), in which the
meaning of the word does not change although each example has a different

pitch pattern.
(6)
& a. madi [mai]214 ‘to buy’ tone: LH
mai [mai]51 ‘to sell’ tone: HL
b. madi ‘buy!’ tone: LH

intonation: lowered/falling pitch
c. mdi ‘buy?’ tone: LH
intonation: raised/rising pitch
d. Buy! intonation: lowered/falling pitch
Buy? intonation: raised/rising pitch

In a non-tone language like English, pitch variation is used only for intona-
tion. Analyses of English intonation typically make use of tone features (i.e. H
and L) to show the ups and downs of pitch in a phrase/sentence (e.g. Liberman
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1975; Pierrehumbert 1980). For example, in a plain statement as in (7a), the
final syllable has a falling pitch pattern to end in a lower pitch, whereas in a
simple yes-no question as in (7b), the final syllable has a rising pitch pattern
to end in a higher pitch. The arrows indicate the direction of the pitch change,
and the tone features indicate the pitch contour.

(7) a. ~A b.
He is going to come. Is he going to come?
HL L H

On the other hand, in a tone language, pitch variation is used for both tone and
intonation. Because of the need for tone to distinguish word meaning, the pitch
contour for the intonation cannot be as freely exploited as that in a non-tone
language. Otherwise, a drastic change of pitch contour for intonation purposes
could alter the meaning of a word. For example, if in a question, a falling tone
(T4: HL) in the final syllable is changed to a rising pitch pattern (LH) by a
question intonation, then the word may be misheard as a different word with
a T3. In §10.2.2, we will see how SC expresses intonation without disturbing
the tonal pitch pattern needed to distinguish word meaning.

In general, there is a gradual downtrend of pitch over the entire course of
an intonational phrase (an utterance with a specific intonation pattern), which
is called pEcLINATION. Because of this, a high tone at the beginning of an
utterance is higher in pitch than a high tone in the middle of an utterance, and a
high tone at the end of an utterance is further lowered phonetically. Therefore,
the H versus L tone features, either for tone or intonation, only indicate relative
pitch level (cf. §4.1.1).

10.2.2 Intonation in SC and its interaction with tone

To avoid the potential conflict between tone and intonation, SC, like many other
tone languages (especially Asian tone languages), makes use of sentence-final
PARTICLES to indicate certain groups of syntactic and contextual meanings
expressed by intonation in a non-tone language. These sentence-final particles
are FUNCTION WORDS, and in SC they are monosyllabic and have a neutral
tone. Some examples are given in (8). For more examples and explanation of the
use of particles, see Chao (1968: §8.5) and Li and Thompson (1981: chapter 7).

g (8) SC particles

< » b

a. ma question marker
ta shi xuésheng ma? ‘Is he a student?’
he-is-student-ma
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b. ba ‘supposition, solicit agreement’
ni hui ldi ba “You will come, I suppose’
you-will-come-ba
women zOou ba ‘Let’s go, shall we?’
we-go-ba

SC still has intonation, but with the use of particles the change of pitch
contour for intonation purposes is minimized to some extent. According to
Shen (1989b:26-7), SC has three basic types of intonation pitch movements,
as in (9) (with minor modifications and simplifications). The main difference
between a statement and a question is that the starting pitch of a question is
higher than that of a statement and the overall pitch level of a question is also
higher than that of a statement.

& (9) Basic types of intonation pitch movements

a. Type I for statements (e.g. ta mingtian ldi. ‘he will come tomorrow’)
Starting mid, moving higher to mid-high, and falling to low at the end.
b. Type II for questions with high utterance-final pitch (e.g. ta mingtian
l4i? ‘he will come tomorrow?’)
Starting mid-high, moving to high, dropping very slightly before
ending in high or mid high.
c. Type III for questions with low utterance-final pitch (e.g. shéi mingtian
lai? ‘who will come tomorrow?’)
Starting mid-high, moving to high, sloping down to low at the end.

II

IT &III
I

[ & III

Although there is some degree of pitch movement for intonation purposes,
Shen (1989a,b) maintains that in SC the basic contour of a tone (i.e. level,
falling, rising) remains recognizable and easily perceived even though intona-
tion inevitably causes some minor modifications or distortion of the tone. For
example, the high level tone (T1) tends to be slightly falling in a statement
and slightly rising in a question, but the tone is not altered beyond recognition
since it is still perceived by the speakers in her experiments as T1. In addition,
when more than one tone appear in a sequence, TONAL COARTICULATION
changes each tone somewhat for a smooth transition from one tone to another
(§9.1). Such changes are expected by native speakers of SC and hence do not
affect the recognition of a tone.
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If the pitch contour of each tone remains pretty much intact (after taking into
consideration tonal coarticulation effects), how can intonation be expressed
and recognized? As we have seen in (9), there is a difference in the degree of
overall pitch level between a statement intonation and a question intonation.
Therefore, the first strategy is to manipulate the pitch level: (i) the pitch level
of the whole utterance may be raised higher or be depressed lower; and/or
(i) the high pitch of a tone gets higher and the low pitch of a tone gets even
lower (cf. Chao 1933:131-2; Shen 1989a,b). The second strategy is to add
a H or L pitch after the tone features of the sentence final syllable (Chao
1933:132-3).

The examples in (10) illustrate the second strategy of tone feature addition.
For example, affirmative intonation on a rising tone produces a rising-falling
contour as in (10a), question intonation on the same rising tone produces a
rising tone that stretches longer and higher at the end, as illustrated in (10b),
and question intonation on a falling tone results in a falling-rising pitch contour
asin (10c¢).

¢ (10) Phrase final tone addition

a. mdng! ‘(really) busy!”

tone MH (35) + affirmative intonation L — MHL = 351
b. mdng? ‘(did you say) busy?’

tone MH (35) + question intonation H - MH™ = 36
c. man? ‘(did you say) slow?’

tone HL (51) + question intonation H — HLM = 513

However, based on phonetic experiments, Shen (1989b) argues that the
expression of SC intonation mainly involves the change of the overall pitch
level of an utterance and does not add an additional tone feature at the end of
an utterance. For example, the overall pitch level of a question is higher than
that in a statement for the same sequence of words, as illustrated in (11), with
the solid and dotted lines indicating the relative lower and higher pitch level
respectively for the whole utterance. At either the higher or lower pitch level,
the basic tonal contour is retained, as indicated by the tone features. Under this
view, the pitch movement of intonation as a whole is superimposed onto the
pitch movements of tones; that is, pitch movements of tone and intonation act
simultaneously.

Lower pitch level for statements: ta mingtian ldi.
HH MH HH MH




10.2 Intonation and tone

Shen’s argument for the lack of tone feature addition at the end of an utter-
ance is based on the experimental results showing that, for the same intonation,
the utterance-final pitch basically has the pitch contour of any of the four SC
tones. In (12), I give four examples that have the same statement intonation
but terminate in different tones. These examples do not all have a final falling
pitch contour as one would find in English statements; rather, the final syllable
has a falling pitch only when it has a falling tone (12d).

@ (12)
EXAMPLE UTTERANCE FINAL PITCH CONTOUR
a. wo xihuan mao Level or slightly falling
[-like-cat I like cats’
b. wo xihuan qidn High rising
I-like-money ‘T like money’
c. wo xthuan gou Low or low rising
I-like-dog ‘I like dogs’
d. wo xihuan shu Falling
I-like-tree ‘I like trees’

In a colorless normal utterance without expressive emotion and special
emphasis, which is the main data from Shen (1989b), intonation is indeed
manifested by a higher or lower pitch level for the whole utterance without
much distortion of the tones and there is no addition of a H or L intonation
tone feature to the utterance-final tone. However, in an emotive and expressive
utterance, especially with the emphasis of an utterance-final word, tone feature
addition as described in Chao (1933), and like those examples in (10), does
occur.

Unlike the full tones, the neutral tone is more strongly affected by intonation.
Since a neutral-toned syllable is toneless, its pitch value is shaped by the pre-
ceding phonemic tone, as discussed and analyzed in §9.3. However, the pitch
value of a neutral tone is also affected by intonation. The phonetic facts are
rather complex and here I mention only a few based on Shen (1989b:38-48).
In general, the neutral tone combines the pitch value at the end of the preced-
ing full tone and the pitch value imposed by intonation (Shen 1989b:48). For
example, if the pitch value of the neutral tone is high after T3, it becomes higher
if the intonation at that point is raised, such as toward the end of a question
with a rising intonation. However, there are some special situations. First, the
question particle ma, unlike other neutral-toned particles and syllables, always
ends with a high pitch, regardless of the tone of its preceding syllable (Shen
1989b:41). Second, in an utterance with pEcLINATION (§10.2.1), such as in
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a statement, the pitch level of the neutral tone is higher at the beginning and
lower at the end because of the gradual downtrend of the intonation (Shen
1989b:41). Third, when two or more neutral tones occur in succession, the first
neutral tone is conditioned both by the preceding tone and the intonation, but
the second and the subsequent neutral tones are controlled solely by sentence
intonation (Shen 1989b:40-41). In the example in (13), which is a question
ending with a lower final pitch (type Il in (9)), the first neutral-toned syllable
lehas a mid pitch level since it is after a T2 (§9.3). In the middle of the sentence,
the intonation has begun to fall after the higher point at ldi, and the next two
neutral-toned syllables mei and you have low pitch values since the intonation
has low pitch toward the end of the sentence.

& (13) Two or more neutral tones in succession

44 35 3 2 1 pitch value
ta ldai le mei you?
he-come-perfective aspect-not-have
‘Has he come yet?’

In this subsection, the basics of SC intonation and its interaction with tone
are discussed. For more details, different views, and advanced topics in this
area, see relevant references in Further Reading.

10.3 Summary

This chapter introduces what stress and intonation are and discusses how tone
interacts with stress and intonation in SC.

* A stressed syllable is commonly higher in pitch, longer in duration, and/or
louder, and hence is perceived as more prominent or salient than an
unstressed syllable. The pattern of stress tends to create a pattern of rhythm
that alternates between stressed and unstressed syllables (§10.1.1).

e It is uncontroversial that in a disyllabic SC word with the neutral tone, the
first syllable with a full tone is stressed and the second syllable with the
neutral tone is unstressed, but in a disyllabic word with two full tones, it is
not clear which one has the stress (§10.1.2).

e Although it is difficult to detect stress phonetically in SC, there have been
proposals that SC has abstract stress/foot structure phonologically
(§10.1.2).

 In SC, tone interacts with stress in at least three cases: (i) the neutral tone
occurs when a syllable becomes unstressed; (ii) tone 2 sandhi occurs only
when tone 2 is in a weakly stressed (or unstressed) position in a
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three-syllable expression; and (iii) the domain of tone 3 sandhi application
may be considered a foot (§10.1.2).

* Like tone, intonation also makes crucial use of pitch, but, unlike tone, it
expresses syntactic and contextual meanings rather than differences in word
meaning (10.2.1).

 Three basic intonation patterns in SC have been introduced. A question
intonation has an overall higher pitch level than a statement intonation
(§10.2.2).

* Except for the neutral tone, the tonal contour remains recognizable with
the superimposition of intonation (§10.2.2).

* In an expressive and/or emphatic utterance, an intonation pitch value is
added to the tone of the final syllable (§10.2.2).

* Since the neutral tone is toneless, it is subject to the influence of intonation
more easily than the four phonemic tones (§10.2.2).

* In general, the pitch value of the neutral tone is conditioned by both the
preceding phonemic tone and intonation. However, in a sequence of
neutral tones, the neutral tones after the first one are controlled solely by
intonation (§10.2.2).

EXERCISES
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Loanword adaptation

One common way for a language to borrow a word from a foreign language is to
make any necessary changes to the sounds of the foreign word to fit the native
language’s phonetic and phonological systems. For example, the state name
Texas [tPek.sas],aD1sYLLAB1C word, is borrowed into SC with the pronunci-
ation of dékesasi|[ta]3s[kPa]s3 [sa]s3[s1]ss,a four-syllable word. The expansion of
the number of syllables is due to the fact that SC does not allow [k] and [s] in syl-
lable coda position (§5.3), and adding a vowel after [k] and a syllabic consonant
after [s] makes the word conform to the permissible syllable structure in SC.
Consonants and vowels may also change during the sound adaptation process.

This chapter illustrates and explains how phonetic/phonological principles
in general and SC’s phonetic and phonological systems in particular shape
the pronunciations of the loanwords borrowed from English. Since not all
loanwords are borrowed through adaptation of sounds, §11.1 introduces how
SCloanwords are created through differentadaptation processes. After a general
introduction to the process of sound adaptation (§11.2), we examine how
SC makes adjustments for syllable structure (§11.3), consonants (§11.4), and
vowels (§11.5) in loanword adaptation. The final section (§11.6) summarizes
the main points of the chapter.

11.1 Loanwords in SC

235

In the history of Chinese, extensive borrowing of foreign words occurred when
Buddhism was spread to China and large numbers of Buddhist texts were
translated. This spanned roughly the period from the second century AD to
the thirteenth century. The new wave of extensive borrowing of foreign words
began in the sixteenth century when Western missionaries came to China,
and since then most new loanwords have come from European languages and
some from Japanese. English has been the major source of new loanwords since
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the early twentieth century. Older loanwords were mostly created by Western
missionaries and translators of foreign books. Modern loanwords are mostly
created by intellectuals, translators, and media people who know English or
relevant foreign languages.

A foreign word can be borrowed into SC directly from the source language,
with modifications of the original sounds as necessary. The adapted word is
represented by Chinese characters that simulate the adapted pronunciation,
with each character for one syllable, as shown in (1). Although each Chinese
character commonly represents a MoRPHEME and hence has some meaning
associated with it (§1.4), the characters in a sound-based loanword are used
mainly for the purpose of representing the sounds and syllables and may not
convey any meaning, as in this case.

& (1) ENGLISH CHARACTER PINYIN JPATRANSCRIPTION

Texas TR dékesast [ta] 35 [kPa]s3[sa]ls3[s1]s5

This sound-based borrowing method is commonly used for proper names,
such as the name of a place, a person, or the brand name of a product. We will
have more examples and discussion in the next few sections.

The sound-based method is commonly used by languages in borrowing
foreign words. For example, the Chinese city Shanghai is pronounced as
[sap]ss3[xail,i4 in SC, but English speakers typically pronounce it as [[enphai],
although in English the orthographic spelling is directly adopted from Chi-
nese pinyin. In Japanese, the English word hotel is pronounced as hoteru and is
represented with Japanese orthographic scripts in the written form.

A meaning-based method is often used by SC when borrowing foreign words.
There are two types of meaning-based adaptations. The first type literally trans-
lates the meaning of each MorRPHEME in the source word, as the examples in
(2a) show. The second type creates a brand new Chinese word in an attempt
to capture the major characteristic or essence of the foreign concept or object
without a morpheme-by-morpheme translation, as in (2b). Combinations of
both types are possible, as in (2¢), where one morpheme is a direct translation
while the other one is not. In general, the meaning-based method is mostly
adopted for new objects and concepts, whereas the sound-based method is
used mostly for foreign proper names.

& (2) ENGLISH CHARACTER & PINYIN &
MEANING IPATRANSCRIPTION
a. football Js: zuqin
‘foot-ball’ [tsu]ss [tg;hjou]g.s
honeymoon  #f miyué

‘honey-moon’ [mi]ss[ye]s:
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bull market nitishi
‘bull-market’ [njou]ss[sils1
microwave okt wéibolii
oven
‘micro-wave-oven’ [wei]ss [pwo]ss[lu]ss
Microsoft Tt weéirudn
‘micro-soft’ [wei]3s [1wan], 4
Newsweek HriEET xinwén zhoukan

‘news-weekly’

[¢in]ss [won]ss
[tsou]ss [k"an]ss

b. computer e dianndo
‘electric/electronic-brain’ [tjen]s3 [naulai4
train K hudche
“fire-vehicle’ [xwoly; [ts"¥]5s
movie FHE dianying
‘electric/electronic-image’ [tjen]ss [jon]214
typewriter  $T54l1 ddziji
‘hit-character-machine’ [ta]y [tsa]ss [ted]ss
c. computer HEHL jisuanji
‘compute-machine’ [tei] 53 [swan]s3 [ tei]ss
television FLAR dianshi

‘electric/electronic-vision’

[tjen]ss [s1]s1

The same foreign word may have more than one corresponding Chinese
word. Such a situation usually arises when different groups of SC speakers come
up with different loanwords. The SC translated word for computer in (2c) was
used by SC speakers from mainland China and the one in (2b) by SC speakers
from Taiwan, but (2b) has recently gained popularity among many speakers
from China. Additional meaning-based variants include the word software,
which is rudnjian ‘soft-piece’ in China but rudnti ‘soft-body/entity’ in Taiwan,
and the word hardware, which is yingjian ‘hard-piece’ in China and yingti ‘hard-
body/entity’ in Taiwan. Examples for different sound-based loanwords include
the state of Michigan, which is mizhi’an in China and mixigan in Taiwan, and
the name Bush (from President Bush), which is bushi in China and bux7 in
Taiwan. Sometimes, one group uses the sound-based method while the other
uses the meaning-based method. For example, for the word laser, the sound-
based loanword, léishe, is used in Taiwan and the meaning-based loanword,
jiguang ‘excited-light’, is used in China.

Among the same group of speakers, multiple Chinese versions for the
same foreign word can co-exist and one of them may eventually become
the norm. This situation occurs most often to the sound-based loanwords
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because there can be more than one way to adapt the sounds of a foreign
word into SC (see §11.2 below). If both a meaning-based loanword and a
sound-based loanword are available for the same foreign word, the meaning-
based one is often preferred or tends to become the final accepted norm.
For example, the English word engine can be either yinging (sound-based)
or fadongji ‘launch-machine’ (meaning-based), but the latter is preferred by
many SC speakers and may be considered the standard norm (see also Chen
1999:104-105).

Some SC loanwords combine the sound-based and the meaning-based
methods. Each example in (3a) shows that the first part of the loanword is
sound-based and the second part is meaning-based. Sometimes, it is possible
for a sound-based loanword to use characters that reflect the meaning or
essence of the foreign word to some extent or in a humorous way, as the
examples in (3b) show.

& (3) ENGLISH CHARACTER & MEANING PINYIN &IPA

TRANSCRIPTION

a. Cambridge s jiangido
‘cam-bridge’ [tgjen]ss [tePjaulss
beer R pijiti
‘beer-alcohol’ [p"i]35[tgjoul 214
motorcycle gt motuoche
‘motor-vehicle’ [mwo] 35 [t"wo]ss [ts"¥]ss
b. mini AR mini
‘enchant-you’ [mi]3s[ni]214
laser Eht léishe
‘thunder-shoot’ [lei]ss [s¥]51
radar ik léida
‘thunder-reach’ [lei]ss[ta]ss

Because Japanese kanji (Chinese characters used by Japanese) is almost iden-
tical to Chinese characters, SC has also borrowed kanji written words coined
by Japanese (Chen 1999:102). Although the same written characters are pro-
nounced differently in Japanese and in SC, it is easy to take the written forms
and pronounce them in SC. For example, the word for ‘bank’ is written as
t47 (‘silver-company’) in both languages. This term was coined by Japanese
through the meaning-based method and is pronounced as ginko. Chinese later
borrowed it directly through the written form but pronounce it in Chinese,
which is yinhdngin SC.

We have had a brief review of how SC borrows words from other languages.
In what follows, we will focus on loanwords created through the sound-based
method since this type of loanword showcases how the sounds of a foreign word



239 11.2 Sound adaptation in SC loanwords

can be adjusted to conform to the native language’s phonetic/phonological rules
and constraints.

11.2 Sound adaptation in SC loanwords

When creating a loanword through the sound-based method, different aspects
of the phonetic and phonological systems need to be examined: syllable
structure, consonants, vowels, and SUPRASEGMENTALS. We will not
discuss how English stress is changed to tone in SC in the loanword adaptation
process because it is not clear if the stressed syllable in English is consistently
turned into a particular tone in SC (e.g. tone 1 or tone 4) and this area awaits
further research. For simplicity, in the loanword examples discussed below,
tones will be marked on the pinyin but will not be included in the IPA phonetic
transcriptions.

The next three sections (§§11.3—11.5) discuss how an English syllable is
adjusted to conform to the permissible syllable typesin SC (§11.3), what English
consonants are changed to what SC consonants (§11.4), and what English
vowels are changed to what SC vowels (§11.5). In general, changes are made
in order to conform to permissible SC phonetic and phonological forms so
that the adapted word can be easily pronounced by SC speakers. Before we
study each of these areas in detail, we need to be aware of a few important
characteristics of sound-based loanwords in SC.

First, there can be more than one way to make changes to the sounds and syl-
lables during the loanword adaptation process. As mentioned earlier, Michigan
and Bush have two adapted versions in SC. Another example is Disney (for the
Disney theme park), which has been adapted as either disinai (an older version
used in Taiwan) or dishini (a newer one used in China and Hong Kong and
by some speakers in Taiwan more recently). In general, as long as the adapted
loanword imitates the sounds of the foreign word and follows the SC phonetic
and phonological systems, it is considered acceptable. If more than one version
co-exist initially, one of them often becomes the conventionalized norm after
a while.

Second, some Chinese characters have routinely been used for the sound-
based adaptation of foreign proper names, which to some extent makes it
easier to process loanwords and separate them from native words in reading.
For example, the four characters used to represent the loanword adapted from
the word Texas in (1) are typical ones used in sound-based loanwords. Since
each such character represents the pronunciation of a particular syllable in SC,
its main function is to simulate some syllable(s) in English. For example, the
characters in (4) are typically used to simulate syllables such as [li] and [1i] in
English. As mentioned in §11.1, the original meaning of a character used in
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a sound-based loanword is usually irrelevant and ignored. However, as with
most Chinese personal names, there is a tendency to use certain characters for
male names and others for female names. The characters in (4a) are most likely
to be used for male names (both in native Chinese names and adapted foreign
names), whereas those in (4b), with meanings associated with flower or beauty,
are typically used for female names.

& (4) CHARACTER/PINYIN/MEANING EXAMPLE
a. #) @i ‘interest, profit’ Henry  =f; hengli
m li  ‘reason’ Charlie #m  chali
b. # [ jasmine’ Lilly g Ll

Mary g mali
w 6 ‘beautiful’ Mary gy mali

Third, the sound-based adaptation process generally matches the pronun-
ciation of an adapted word as closely as possible to that of the original foreign
word. However, the choice of characters to represent an adapted loanword can
be influenced by several factors that may not result in the closest match. The
most common reason for deviation from the pronunciation of the foreign word
is the need or the desire to use characters with good or attractive meanings, for
example, in promoting or marketing a product or avoiding the use of characters
or syllables similar to taboo words. In addition, China and Taiwan may avoid
using identical loanwords for the same foreign name. I already mentioned ear-
lier that Bush is adapted as buishiin China but biix7in Taiwan. Another example
is Regan, which is ligén in China and léigén in Taiwan. In terms of phonetic
closeness, the Taiwan versions better match the English pronunciations, but
the deviation exhibited in China’s versions is still within the acceptable range
in the sound adaptation process. Furthermore, some loanwords may have been
borrowed through alocal dialect and may contain sounds and syllables peculiar
to the local dialect and how it adapts a foreign word.

Since there can be variation and potential deviation in the sound-based
adaptation process, we cannot cover every possible case in this introductory
book and the generalizations or rules discussed in the following sections do
not intend to be comprehensive. Instead, we examine sample examples to
gain a basic understanding of how the SC phonetic and phonological fea-
tures, rules and constraints are relevant to the adaptation of sound-based
loanwords.

11.3 Syllable structure adjustment

English has a more complex syllable structure than SC does in the sense that
English allows more consonants in the onset and coda (§5.2.1). The example
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Texas mentioned earlier has illustrated why a disyllabic English word becomes
four syllables long in SC. Recall that in the syllable onset, SC allows only one
segment (a consonant or a glide) or two segments (a consonant plus a glide)
and in the coda only [n] and [p] are allowed. Although in some varieties of
SC, a [1] coda is possible after many different vowels when r-suffixation applies
(§8.2), the SC loanword adaptation process follows the syllable structure of
unsuffixed forms. That is, the only syllable that may contain a [1] coda is er
[21]. However, since er can be phonetically treated as a rhotacized vowel [a]
(§3.4.5, §8.2.2), we may also claim that there is no [1] coda in SC.

When an English syllable contains an onset or a coda not permitted by SC,
two strategies are commonly employed: (i) insertion of a syllable nucleus; or
(ii) consonant deletion.

11.3.1 Nucleus insertion

Consider first the examples of nucleus insertion in (5), in which a dot in the
phonetic transcription indicates a syllable boundary, and remember that some
English words have more than one loanword in SC. In each example in (5), we
see that the number of syllables is increased in SC by adding additional syllable
nuclei, a vowel, or a syllabic consonant.

& (5 ENGLISH SC

a. Strauss [stiavs] shi.te.ldo.st  [sat"¥.lau.sy]
si.te.ldo.st [sp.th¥.lau.sg]

b. Franklin [fizen.klin]| fu.lan.ke.lin [fu.lan.kPs.lin]
fo.lankelin  [fwo.lankP¥.lin]

c. Vermont [var.mant] fo.méng.te [fwo.man.t"¥]

d. Roberts [1a.bats] luo.bé.zi [lwo.pwo.ts1]
lué.bé.ci [Iwo.pwo.ts"1]

e. Richards [1r.tfodz] li.cha.zi [li.ts"a.ts1]

f. Richmond [utf.mond] li.qi.méng [li.tg"i.mop)]

g. Mark [maik] md.ke [ma.k¥]
mai.keé [mai.k"¥]

h. Brook [bauk] bili.ke [pu.lukP¥]

1. Jim [dzim] ji.mil [tel.mul]

j. Frances [fran.sos] fa.ldn.xi.st [fa.lan.¢i.s1]

k. Frederick  [fie.do.:uk] feidélieke  [feitsliekMy]

l. Truman [tru.mon] du.lii.mén [tu.lu.mon]|

Nucleus insertion creates a simple CV syllable. In (5a), the three-consonant

onset and the [s] coda are not possible in SC, so a vowel or a syllabic consonant

is inserted after the first two consonants and the last consonant. We also see
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nucleus insertion after English [f] and [k] in (5b) and after [b] in (5h), since
[fr], [kI], and [bi] are not a possible onsets in SC, after [t] in (5¢), since a [nt]
coda is not allowed in SC, after [ts] and [dz] in (5de), after [t[] in (5f), and
after [k] in (5g), because again these are not possible SC codas.

You may have noticed that different types of vowels and syllabic consonants
have been inserted. The choice of which segment to insert depends on the
preceding consonant. We can envision that what is inserted is not a specific
vowel or syllabic consonant but an empty syllable nucleus. In §8.1 we have seen
that SC fills an empty onset or empty nucleus position either by extending an
adjacent sound or by adding some default choice of consonant or vowel. The
nucleus insertion process in loanword adaptation follows a similar pattern. In
general, /a/ is the basic vowel to fill the inserted empty nucleus and it becomes
[¥] in a simple CV syllable, as in (5abcghk), through the mid vowel tensing
process discussed in §8.1.4. However, we also see other vowels and syllabic
consonants. Which type of nucleus to use depends on the consonant to be
modified and follows the rule/constraint system in SC.

First, in (5adej), a syllabic consonant is used after a dental or post-alveolar
fricative or affricate. In §8.1.2 we learned that a syllabic consonant fills an
empty nucleus after a dental/post-alveolar fricative/affricate. For example, the
syllable si is /s/ in UNDERLYING REPRESENTATION and surfaces as [si1]
after insertion of an empty nucleus and extension of the [s] to fill the empty
nucleus. In the loanword adaptation process, SC tries to convert English con-
sonants such as [s], or [ts] to a well-formed SC syllable and naturally makes use
of the same process. Although in SC [¥] can also appear as a nuclear vowel after
a dental/post-alveolar fricative/affricate in a CV syllable (e.g. se [s¥]5; ‘color’),
the use of a syllabic consonant makes the resulting syllable sound closer to the
original English consonant. For example, si [s1] is a better match to English [s]
than se [s¥] in terms of perception and pronunciation.

Second, in (5f), a high vowel is inserted. The palato-alveolar affricate [t[] in
English is converted into an alveolo-palatal affricate [t¢"] in SC since SC does
not have [t[], and [t¢"] is the best match in pronunciation and perception. The
mid vowel [¥] is not used because an alveolo-palatal in SC can only be followed
by a high vowel/glide (§7.2.1, §2.2.5, §5.3). The inserted empty nucleus in this
example is therefore filled with a high front vowel, resulting in [tehi].

Third, in (5bhi), [u] or [wo] appears after a labial consonant. In SC, a labial
consonant cannot be followed by [¥] (§5.3). When the consonant is a labial, the
inserted empty nucleus takes on the labial feature of the consonant, resulting
in a rounded vowel. Since both labial consonants and rounded vowels make
use of lips in articulation, this is a case of AssIMILATTON (§7.1.2.1). Ifa high
rounded vowel is chosen, then [u] appears, but if a mid rounded vowel [0]
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is chosen, it has to be adjusted to [wo] since [o] in SC occurs only next to a
[w] or in a diphthong [ou]. Both [u] and [wo] are more commonly used than
[ou] after alabial consonant because: (i) SC has a limited number of characters
representing a labial plus [ou] syllable and there is no character for [pou]; and
(ii) the insertion of [u] or [wo] after a labial makes the resulting syllable sound
closer to the original labial consonant in English.

Finally, we see in (5jk) that the vowel inserted after [f] is not a rounded
one and in (5]) that the vowel inserted after [t] is not [¥]. This is not what we
expected but note that the inserted vowel in each case is similar to the first vowel
in the original English word, as though the inserted nucleus simply copies the
first vowel. This ‘vowel copying” process sometimes happens when the relevant
consonant appears in an onset consonant cluster, especially when the second
consonant is [1].

In summary, the inserted nucleus is by default a schwa that appears as [¥]
in general, but it must be a syllabic consonant after a dental/post-alveolar
fricative/affricate, a high front vowel after an alveolo-palatal, and a rounded
vowel after a labial consonant. Occasionally, the inserted nucleus may copy the
neighboring vowel when the insertion occurs inside an onset consonant cluster.

11.3.2 Consonant deletion

Consider now examples of consonant deletion in (6). One obvious observation
based on these examples is that all the consonants that do not show up in the SC
loanwords are coda consonants. Consonant deletion applies more commonly to
coda consonants, to consonants that are less easily perceived, and to consonants
in a longer sequence of consonants or in longer words.

& (6) EnxGrLisH SC

a. Richmond [a1tf.mond] li.gi.méng [li.t¢"i.map]

b. Netherlands [ne.da.londz] ni.dé.lan [ni.ty.]an]

c. Mark [maik] ma.ke [ma.k"y]
mai. ke [mai.k"x]

d. Denmark [den.maik] dan.mai [tan.mai]

e. Richard [tfad] li.cha [li.ts"a]

f. Richards [1tfadz] li.chd.zi [li.tsha.ts1]

In (6¢d) we see that [1] is omitted in the SC loanwords since it is not a possible
coda consonant except in r-suffixed words, but as mentioned earlier, syllable
structure adjustment for loanword adaptation in SC is based on the syllable
structure of unsuffixed words. In different varieties of English, the phonetic
realization of the phoneme /i/ after a vowel in the same syllable has much
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variation: it may be deleted or it may behave more like a glide and make the
vowel rhotacized. This fact may contribute to the tendency to drop a post-
nuclear [1] in the adaptation process. In terms of perception, it is not easy to
hear clearly the boundary between a back vowel and the following coda [1].
Therefore, deletion of [1] in SC loanword adaptation occurs more often after
back vowels, as in these examples (see $11.4.3 below for more details).

A stop consonant within a sequence of coda consonants and/or in word final
position is more likely to delete, as in (6abde). If an alveolar stop is followed
by [s] or [z], then they may be converted to an affricate in SC, as in (6f).
However, in (6b), the same word-final [dz] simply deletes. Although a four-
syllable loanword for Netherlands such as ni.dé.lan.zi (by converting [dz] to [ts]
and inserting a syllabic consonant) is a possibility, the shorter three-syllable
version has become the accepted norm. Consonant deletion is more likely to
occur when there is more than one segment in the coda and/or if the sequence
of consonants have the same place of articulation. In (6b), there are three coda
consonants in the last syllable [ndz] and they are all alveolars. By the same token,
in (6a), the final stop [d] shares the same place of articulation with the preceding
[n] in a complex coda and it is deleted in the corresponding SC loanword. In
terms of perception, a stop, especially when nexttoa HOMORGANIC sonorant
(such as a nasal or an approximant) or a fricative, is harder to perceive and this
relative difficulty in perceptibility explains its vulnerability to deletion in the
adaptation process.

Another factor that favors the deletion of [dz] in (6b) is the tendency to avoid
creating loanwords with too many syllables. Initial adaptation of an unfamiliar
foreign word tends to preserve as many segments as possible to avoid potential
confusion with other loanwords, but when aloanword becomes frequently used
with no potential confusion with other loanwords, a version with a smaller
number of syllables is often preferred.

The concern for avoiding confusion also keeps similarly sounding foreign
names distinct in the loanwords. In English the difference between (6e) and
(6f) is the additional final [z] in (6f). In the corresponding SC loanwords, the
distinction is maintained by converting the final stop and fricative [d] and [z]
in (6f) to an affricate followed by an inserted syllabic consonant. In contrast,
the coda consonant [d] in (6e) is simply deleted.

Finally, the preference for shorter loanwords does not mean a preference for
MONOSYLLABIC loanwords. On the contrary, a minimum of two syllables,
i.e. a foot (§10.1.1), is much preferred. For example, the final [k] in (6¢) is
retained with vowel insertion so that the loanword can be at least two syllables
long. In comparison, the final [k] in (6d) can be deleted since the loanword is
already two syllables long.
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To summarize, consonants or consonant clusters that are not allowed in SC
coda position can be deleted during the adaptation process. Deletion is more
likely to occur if such a consonant: (i) is less perceptible in a particular context
(e.g. [1] after a back vowel, or a stop in a complex coda, in word final position, or
next to a homorganic sonorant or fricative); or (ii) appears in a complex coda
and/or in a longer word. Consonants that potentially can be subject to deletion
may be retained instead to maintain a distinction between similarly-sounding
names or the two syllables minimum preference for SC loanwords.

11.4 Adaptation of consonants

An English consonant is changed or slightly modified: (i) when it is not part of
the SC consonant system; (ii) when its combination with adjacent segments is
not allowed by SC pHONOTACTICS; or (iii) when a minor change can lead
to the use of a character preferred by the translator or user (cf. §11.2).

The general principle in consonant adaptation is that either an identical
consonant or a phonetically similar consonant is used by SC to replace the
English counterpart. When a consonant appears in both English and SC, the
same consonant is used most of the time. For example, SC [f] is used for an
English [f], onset nasals [n] and [m] are used respectively for English onset [n]
and [m], and English onset glide [j] and [w] mostly correspond to [j] and [w]
respectively in SC. However, for some consonants shared by both languages, a
small range of variation is often allowed. For example, either [p] or [p"] can be
used for the English [p] (see §11.4.3 below) and either [n] or [p] can be used
for a coda [n] in English (see §11.4.4 below).

When an English consonant is not part of the SC consonant system, a
replacement that bears some phonetic similarities with the English consonant
is adopted. For example, [x] is used to replace English [h] when the follow-
ing vowel is not a high front vowel: for example, Harris is adapted to halisi
[xa.li.s1]. However, there can be more than one choice for the replacement of
certain English consonants. For example, SC does not have [v], and the conso-
nant that is used to replace English [v] can be [w] or [f]: for example, Victoria
is adapted as wéiduoliya [wei.two.li.ja] and Steve as shidifu [sa.ti.fu]. All these
sounds make use of the lips and share the feature Labial. The decision of which
labial to use to replace [v] sometimes depends on which character is preferred
in the adaptation of a particular English word, but since both [v] and [w]
are voiced, the use of [w] seems relatively more common. Another example is
English [0], which canbe adapted as [s], [s], or [¢]: Arthuras ydse [ja.s¥], Saman-
{h

tha as shamansha [sa.man.sa], and Timothy as timéxi [t"l.mwo.¢i]. Replacing

[0] with [s] is most common since SC [s] is also a dental fricative, but [¢] must
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be used if it is followed by a high front vowel/glide since SC does not allow a
syllable like *[si] (§5.3, §7.2.1, §11.4.1).

Inaddition, some consonant—vowel combinations in English are not possible
in SC and hence are replaced by permissible consonant—vowel combinations in
SC. For example, SChas [1] but it cannot be followed by a high front vowel/glide
(§5.3; §7.2.1), so an English syllable like [1i] is adapted as [li] in SC (cf. (4) in
§11.2).

In what follows, the consonant adaptation processes involving CORONAL
fricatives/affricates, velars, oral stops, liquids, and nasals are discussed.

11.4.1 Coronal fricatives/affricates and velars

Consider first the examples in (7), illustrating the corresponding SC sounds
used for English [s] and [z].

& (7) ENGLISH SC

a. Simon [sar.mon]| sai.méng [sai.man]
Scott [skat] shi.kao.te [s1.kPau.ths]

b. James [dzermz] zhan.mil.si [tsan.mu.sj]
Jazz [dzeez] jué.shi [teye.s1]
Zola [zou.lo] zwo.la [tswo.la]

c. Lansing [leen.sim] lan.xin [lan.gin]
New Zealand [nju.zi.lond] nitt.xi.lan [njou.gi.lan]

d. Roberts [1a.bats] lué.bé.zi [lwo.pwo.tsj]

lué.bé.ci [Iwo.pwo.tshj]

Richards [1.tfadz] li.cha.zi [li.tsa.tsg]
Hertz [hats] he.zi [x%.ts]]
Keats [KPits] Ji.ci [tei.tsPy]

English alveolar fricative [s] appears mostly as dental [s] and post-alveolar [s]
in SC loanwords, and the voiced [z], which SC does not have, appears mostly as
[s] or [s] but sometimes as [ts] or [ts], as the examples in (7ab) show. However,
in (7c), we see that if [s] and [z] appear before a high front vowel, an alveolo-
palatal is used in SC because a dental fricative cannot be followed by a high
front vowel (§5.3, §7.2.1). In addition, if [s] and [z] appear after [t] and [d]
respectively, an affricate appears in SC, as shown in (7d). Note that either the
aspirated affricate [ts"] or the unaspirated [ts] can be used for the [t] + [s]
sequence in English, but a sequence of [d] + [z] in English is converted to an
unaspirated [ts]. We will see the same pattern for stops below in §11.4.2.
English palato-alveolar fricatives/affricates, which SC lacks, are generally
replaced by alveolo-palatal fricatives/affricates in SC, as shown in (8a), but



_ 11.4 Adaptation of consonants

they can sometimes be converted to post-alveolar fricatives/affricates when not
followed by a high vowel, as the examples in (8b) show. Alveolo-palatals in SC
are closest matches to palato-alveolars in English in terms of articulatory and
auditory properties (§2.2.5), but since English palato-alveolars are produced
in the post-alveolar region, they can also be replaced by post-alveolars in SC.

& (8) ENGLISH SC

a. Sheraton [[e.aa.ton] xildi.deng  [eilaitop]
Shoemaker  []) u.mer.kPs] ximaike  [g ou.mai.k"x]
Churchill [tfae.t]1l] qin.ji.ér [tehjou.tgi.ai]
Jim [d31m] ji.mil [tel.mu]

b. Shakespeare [[eik.spii] sha.shi.bi.ya [sa.s1pi.ja]
Charlie [tfauli] cha.li [tsPa.li]
Johnson [d3an.san] zhan.shéng  [tsan.sop]

zhan.sén [tsan.son]

A velar stop [k] or [g] in English normally corresponds to a velar stop in
SC and we have mentioned earlier that [h] in English is normally replaced
by the velar fricative [x] in SC. However, in SC the three velars [k, g, x], as
well as dental and post-alveolar fricatives/affricates, must not be followed by
a high front vowel or glide due to the palatal constraint discussed in §7.2.1.
Therefore, an English [k], [g], or [h] followed by a high front vowel/glide
becomes an alveolo-palatal in SC, as shown in (9a). The same conversion to
alveolo-palatals applies to English alveolars and palato-alveolars followed by a
high front vowel/glide, as shown in (9b). Sometimes, the relevant consonant
may not be followed by a high front vowel in English, but if the English vowel
is converted to a high front vowel or a high front glide plus vowel combination
in SC (see §11.5 for vowel adaptation), the consonant changes accordingly, as
the examples in (9¢) show.

& (9 ENGLIsH SC
a. Kingston [kM.ston] jin.st.din [tgin.sytun]

Gilbert [gil.bat] ji.ér.bo.te [tg;i.el.pwo.thx]
Hillary [h1lo.1i] xi.la.rui [el.la.awei]

. Lansing [leen.sip] lan.xin [lan.gin|
New Zealand  [nju.zi.lond] nit.x1.ldn [njou.gi.lan]
Schiller HERE) xi.le [el.l¥]
Shoemaker [J'ju.mel.kha] xiti.mai.ke [gjou.mai k"]
Churchill (tfav.tf1] qiiLji.ér [teMjou.tgi.ai]
Jim [d31m] ji.mii [tel.mul]

. California [kPee.lo.for.njo] jiali.fa.niya  [tgjalifu.nija]
Churchill [tfa.tf1]] qii.ji.er [tehjou.tei.ai]
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To summarize, when English coronal fricatives/affricates are not followed by a
high front vowel or glide, the alveolar fricatives, [s] and [z], are converted to
dental or post-alveolar fricatives/affricates in SC, and the palato-alveolar frica-
tives/affricates, [[], [3], [tf], and [d3], mostly correspond to SC alveolo-palatals
and sometimes post-alveolars. When English coronal fricatives/affricates, velar
stops, and [h] or their SC counterparts are followed by a high front vowel/glide,
alveolo-palatals are used in the SC loanwords.

11.4.2 Oral stops

English has voiced and voiceless stop PHONEME s but a voiceless stop has two
ALLOPHONES: voiceless aspirated in syllable initial position and voiceless
unaspirated after /s/; on the other hand, SC has no voiced stops but has voiceless
unaspirated and voiceless aspirated phonemes (§2.1.4, §1.5.2, §2.2.1). In the
loanword adaptation process, an English voiceless stop, either phonetically
aspirated or unaspirated, can be converted to either voiceless unaspirated or
aspirated relatively freely in SC, as the examples in (10a—c) show, but in (10d)
we see that an English voiced stop corresponds to a voiceless unaspirated stop

in SC (cf. Shih 2004).

¢ (10) ENGLISH SC

a. Peggy [phe.gi] peéiji [phei.tei]
Peter [phi.tar] bi.dé [pi.t¥]
Spencer  [spen.sa] shi.bin.sai [§J pin.sai]

b. Tom [tham] tang.mii [thap.mu]
Texas [thek.sas] dékesast [ta.k"a.5a.51]
Steve [stiv] shi.ti.fu [sa.thi.fu]

shi.di.fu [sati.fu]
Stone [stoun ]| shi.dong [s1.tun]

c. Carter (kMarto] kd.te [kPa.th¥]
Kennedy [kPe.na.di] gan.nai.di [kan.nai.ti]
Scotland  [skat.lond] si.gé.lan [su.kv.lan]
Scott [skat] shikdo.te  [sakMau.t"y]

d. Bush (buf] bi.xi [pu.¢i]

bii.shi [pu.si]
Bill [bil] bi.ér [pi.a1]
David [dei.vid| da.wei [ta.wel |
Disney [dis.ni] di.si.nai ti.sxnai]

di.shi.ni ti.sLni]

Gallup [gee.lop]
Green [gain]

gai.luo.pii
gé.lin

kai.lwo.p™u]

[
[
[
[k¥.lin]
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11.4.3 Liquids

11.4 Adaptation of consonants

As mentioned before, phonetic similarity plays the major role in sound-based
adaptation but it is common to tolerate a small range of variation. It seems that
for voiceless stops, the matching of the feature [ —voice] is good enough, and the
presence or absence of aspiration does not seem to matter. On the other hand,
voiced OBSTRUENTS such as stops and coronal fricative/affricates are most
likely to be adapted as voiceless unaspirated obstruents in SC because of closer
phonetic similarity: aspiration is associated only with voiceless obstruents in
both English and SC. There are, however, a limited number of exceptions to this
strong tendency. For example, the word beer is adapted with a combination of
both sound-based and meaning-based processes (see (3a)) as pijiil [phi.tgjoul,
in which the first syllable imitates the sound and the second syllable means
‘alcohol’. Note that in this case, the English [b] is adapted as an aspirated [p"].
The character used for the syllable [p"i] is used only for sound-based loanwords
and not for native SC words. Another example is the name George [d30:1d3],
which is usually adapted as gidozhi [tg"jau.ts] with the first voiced affricate cor-
responding to an aspirated affricate in SC. An exception to the general patterns
in SC loanword adaptation can be attributed to the preference for a particular
written character or just an idiosyncratic use of the original translator.

Both English and SC have the liquids [1] and [1], but they behave slightly
differently during SC loanword adaptation. Consider first the liquids in
onset position. As shown in (11), while English [l] appears also as [I] in SC
loanwords, English [1] can become either [1] or [1]. The variation may be due
to the fact that in SC [l] can combine with more types of rimes than [1] can,
and there are also more characters available for [1] initial syllables than those
for [1] initial syllables.

¢ (11) ENGLISH SC
Lamb [leem] lan.mi  [lan.mu]
Lewis [Tuis] liyisi - [lu.jisg]
li.yishi  [ljou.ji.si]
Lisa [li.so] li.sha [li.sa]
Laura [1o.19] lué.la [Iwo.la]
Hillary [hr.lo.11] xtla.rui  [¢ila.awei]
xtlai.li  [eilaili]
Rita [1i.to] li.ta [li.tha]
rui.td [awei.t"a]
Redford [1ed.fod] rui.dé.fu [awel.ty.tu]
Rice [1a1s] lai.st [lai.sq]

Rose [10UZ] lué.st [Iwo.s1]
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Note that in the examples Rita and Redford, the English [1] is followed by a
front vowel, and since no SC [1] can be followed directly by a high or mid front
vowel, the corresponding [1]-onset syllable in SC is one that has a [w] glide.
The addition of [w] may also be accounted for by the fact that the onset [1] in
English has some degree of lip-rounding and can be narrowly transcribed as
[1*] (Shih 2004).

Shih (2004) observes that, when the English liquids appear in the rime (either
in nucleus or coda position), they tend to become [21] in SC if they are preceded
by a high or mid front vowel, as in (12a), and to be deleted if they are preceded
by a mid or low back vowel, as in (12b). Occasionally, an English [1], especially
when it is a syllabic consonant, may also be turned into a vowel or diphthong,
two examples of which from Shih (2004) are given in (12c).

& (12) EnNgLrLisH SC
a. Bill [bil] bi.ér [pi.a1]
Hilton [hil.ton] xi.ér.dun [¢i.oLtun]
Hegel [her.gl] hei.gé.ér [xeikw.a1]
Sears [s1az] xi.ér.si [¢i.o1s1]
Blair [blex] biilaiér [pu.lai.a1]
bu.léier [pu.lei.ai]
b. Harold [hae.101d] ha.luo.dé [xa.lwo.tx]
Barbara [ba1.ba.1o] ba.ba.la  [pa.pa.la]
Mark [maik] md.ké [ma.kPy]
mai.ke [mai.kx]
Harvard [ha1.vad] ha.fé [xa.fwo]
c. Rachel [reLt[]] rui.gin  [1wei.tchjou]
bagel [ber.gl] bei.guo [pei.kwo]

In English, there can be an ultra-short vowel-like transition from a high/mid
front vowel to the liquid, so the liquid can be better perceived and hence seems
to be retained in SC. On the other hand, a syllabic liquid or a liquid after a
back vowel is perceptually more difficult to distinguish from a back vowel and
therefore it is often deleted or sometimes converted to [wo] or [ou] in SC.
However, there are some exceptions to these general rules, as shown in (13).

& (13) ENGgLISH 50
a. Gilbert [gil.bat] ji.bé.te [tei.pwo.thy]
Darwin [dax.won] da.érwén [ta.alwon]
b. Paul [pPal] béo.lué [pau.lwo]
Dole [doul] du.ér [tu.91]
Gore [go1] gao.ér [kau.a1]
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For the exceptions in (13a), where an [1] after a high front vowel is unex-
pectedly deleted and an [1] after a back vowel is unexpectedly retained in SC,
there does not seem to be a good explanation, but note that Gilbert can also be
adapted as ji.ér.bé.te (see (9a)) by retaining the liquid after the high front vowel.
Since SC loanword adaptation involves many different factors, as mentioned
in §11.2, we can only talk about generalizations that have a strong tendency
rather than absolute rules. The exceptions in (13b), on the other hand, can
be attributed to the preference for a SC loanword to be at least two syllables
long (§11.3.2). The English names in (13b) are all monosyllabic syllables with
one liquid coda after a back vowel. To change them into two syllables in SC,
either a vowel is inserted after the liquid or the liquid becomes a separate er
syllable.

In sum, in the onset position, English [1] can be adapted as [l], [1], or
sometimes [1w]. Within the rime, English liquids after a high/mid front vowel
usually become erin SC and those after a mid/low back vowel are usually deleted
in SC. A liquid after a back vowel in a monosyllabic name is retained so that a
DISYLLABIC loanword can be created.

The English nasals [n] and [m] in syllable onset position mostly correspond
to [n] and [m] respectively in SC loanwords. Since SC does not allow [m] in
coda position, an English coda [m] is replaced by either [n] or [n], as shown
in (14a). If the coda [m] appears in a monosyllabic word, then [m] appears as
the onset of an inserted vowel, as in (14b), so that a disyllabic loanword can
be created. The inserted vowel is [u] since an inserted nucleus is typically a
rounded vowel after a labial consonant (§11.3.1). Note that the first syllable in
such a disyllabic loanword may or may not retain a nasal coda: compare the
first two examples and the third example in (14b).

& (14) ENGLISH SC

a. William [wr.ljom] weilidn [weiljen]
Adam (ee.dom] ya.dang [ja.tap]

b. Lamb [leem] lan.mii  [lan.mu]
Tom [tPam)] tang.mii  [t"ap.mul]
Tim [tPim] t, mil [tM.mu]

c. Green [g1in] gé.lin [k¥.lin]
Stone [stoun] shi.dong [s1.tup]
Harding  [hai.dip] ha.ding [xa.tjep]
Lansing [leen.sip] lan.xin  [lan.¢in]
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d. Wayne [wemn] wéi.en [wei.on]
Maine [men] midn.in  [mjen.in]
midn.én  [mjen.on]

King [kip] jin.en [tein.on ]

In (14¢), we see that [n] and [] are used freely for either [n] or [g] in English.
The variation can be attributed to the fact that the place of articulation of a coda
nasal is less perceptible than that of an onset nasal, and hence the variation.
In (14d), the two-syllable minimum preference also leads to the insertion of
a vowel to create a disyllabic loanword. However, there is a small number of
exceptions: for example, Ann can be adapted as the monosyllabic loanword
an [an] in SC. In addition, vowel insertion next to a nasal coda, especially
after [m], may also apply even if the loanword is already disyllabic before
vowel insertion: for example, Gramme can be adapted as gé.la.mii or gé.ldn.mii
although sometimes simply as gé.ldn.

11.5 Adaptation of vowels

English has more vowels than SC does, and hence many changes need to be
made when English vowels are adapted to SC loanwords. It is more difficult
to pinpoint the rules for the adaptation of English vowels because there is a
greater range of variation and detailed studies are lacking. It may look like
generalizations are hard to come by; however, the adaptation of vowels still
follows the underlying principle of matching an English sound closely when
possible without creating impossible SC sounds, sound sequences, and syllable
types. The greater degree of variation occurs because there can be several pos-
sible close matches in term of phonetic similarities and/or there can be several
potential choices of characters preferred by different creators of loanwords.
The discussion in this section, therefore, cannot be comprehensive since more
research is needed; instead, we look at sample examples for illustration and
seek generalizations and explanations as we can.

In general, the more stable correspondences include the following: (i) an
English high front vowel such as [i] and [1] tends to be just high front [i] in
SC; (ii) a high back vowel such as [u] and [u] tends to be just high back [u]
in SC; (iii) a low back vowel [a] is usually matched by a low SC vowel [a]/[a],
a low-back diphthong [au], or sometimes a glide-vowel sequence such as [ja];
and (iv) the English diphthongs [a1] and [au] mostly correspond to [ai] and
[au] respectively in SC. These are expected outcomes given the close match
of the vowel features. On the other hand, for English vowels/diphthongs or
glide-vowel sequences that SC does not have (e.g. [«], [2], [2i], [ju]) and for



253 115 Adaptation of vowels

vowels that have restricted distributions in SC (e.g. [e], [o], [8], and rhotacized
vowels), there are more variations; however, the corresponding English and
SC vowels/diphthongs or glide-vowel sequences seem to always share at least
some vowel features such as [high], [round], and [back]. In what follows, we
go through sample examples of these more complicated cases.

11.5.1 Front low vowel

Examine first the examples in (15), where the front low vowel [«] has several
possible correspondences in SC.

¢ (15) ENGLISH SC
a. Sam [seem] shan.mii [san.mu]
b. Gallup [gee.lop] gai.luo.pti [kai.lwo.p™u]
c. California [kPee.lrfornjo] jiali.finiya  [tejalifu.nijal
d. jazz [dzeez] jué.shi [teyge.si]

Recall that SC has one low vowel phoneme but phonetically there are two
low vowels: the back low vowel [a] appears before a [+back] segment (a velar
nasal or [u]) and the front low vowel [a] appears in an OPEN SYLLABLE
or before a [—back] segment ([n] or [i]) (§7.2.3). In (15a—c), we see that the
vowels/diphthongs or glide-vowel sequences in SC that correspond to English
(], which is [+low, —back], all have the features [+low, —back]. In (15bc),
we even see an added high front vowel or glide that can move [a] more fronted
and thus emphasize the [—back] aspect of [«]. The glide-vowel sequence in
(15d) is a special case where the [+low] feature of [«] is not retained; however,
the [—back] feature is exhibited since both [y] and [e] are [—back] and [e] has
the [ —high] feature, which is also shared by a low vowel.

What we do not see is a change of [z] to a high vowel [i] or [u] or to
a back vowel/diphthong such as [au], [0], or [2]. The generalization then is
that [e] is mostly adapted in SC as a low front vowel that may or may not
be accompanied by a front glide/vowel or alveolar nasal. The frontness of []
seems to be the main feature to be preserved, since in (15bc) the presence
of the high front glide/vowel can enhance the frontness characteristic. The
example in (15d) shows that the [+low] feature can be lost in SC but frontness
is preserved although the main vowel [e] also shares [—high] with the low
vowel.

In (15bc), English vowels or glide-vowel sequences other than [a] have also
been changed in SC, but some vowel features are retained. In (15b), the mid
central vowel [a] is changed to [wo]. We will see in §11.5.5 that a central vowel
can be adapted to either a front vowel or a back vowel. In (15¢), English [o]
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becomes [u] in SC, both of which have the [+back, +round] features although
the vowel height is changed. We will see more examples illustrating adaptation
of mid back rounded vowelsin §11.5.3. The glide-vowel sequence [ja] in English
is not allowed in SC, where only [je] is possible due to mid vowel assimilation
(§7.2.4). However, [ja] does not become [je] and is instead adapted into two
separate syllables: [i] + [ja]. One possible reason is that the schwa in this
particular context is perceived as being more like a back or mid-low vowel.
Another possibility is that sometimes the spelling of a foreign word rather than
the actual pronunciation of the word influences the choice of sounds in the
loanword, and in this case the final vowel is spelled with a.

11.5.2 Front high and front mid vowels

The examples in (16) show the variation in the adaptation of high and mid
front vowels in English. As mentioned earlier, in general a high front vowel is
matched by [i] in SC. However, if the high vowel is preceded by [w] as in (16a),
which is not possible in SC, then [ei] is used instead, as we saw earlier in (14a).

¢ (16) ENGLISH SC

a. Wilson [wil.son] wei.erxiin  [wel.algyn]
wei.er.sen  [wei.a1.son]

b. Sidney [s1d.ni] xi.ni [¢i.ni]
xué.li [¢ye.li]

¢. Reagan [1e1.gon] léi.gen [lei.kan]
li,gen [li.kon]

d. Blair [blex] bivlai.ér [pu.lai.ai]
bu.léi.ér [pu.lei.ax]

e. Shoemaker [[ju.merk"s] xi.maike  [gjou.maik ]

f. James [dzemmz] zhan.mii.si  [tsan.mu.sj]

g. David [dei.vid] da.wei [ta.wei]

In (16b), there are two variants for the same word, and the second variant
uses a combination of a high front glide and a mid front vowel: [ye]. Such a
less faithful matching is often tolerated when the use of a particular character
is deemed preferable: in this particular case the first syllable xué is represented
by a character meaning ‘snow’. Note however that at least some features of [1],
which has [+high, —back], are still retained since [v] is also [+high, —back]
and [e] is [—back].

As shown in (16cd), the English mid vowels [ei] and [e] are replaced by [ei]
in SC, which is the closest match in phonetic similarities. However, a variant
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such as [i] in (16c¢), which retains the [—back] feature, is tolerated. The variant
in (16d), in which [ai] is used for English [e], is not uncommon either. The
diphthong [ai] has a [—high] feature from [a] and [—low, —back] from [i]
and these features are also shared by [e], which is also [—high, —low, —back].
The close relationship between a mid vowel [e] or [¢] and the diphthong [ai]
is also evident in the process of MONOPHTHONGIZATION (which changes
a diphthong to a monophthong) in many languages where [ai] becomes [e] or
[e]. As we will see in §11.5.3, the same relationship also holds for the mid back
vowel [0] or [o] and the diphthong [au].

The example in (16e) shows that, similarly to [], [ei] can also be adapted as
[ai]. The conversion of the glide-vowel sequence [ju] to [jou] will be discussed
in §11.5.4 below. The reason that the schwa in the final syllable is changed to
[¥] can be attributed to the fact that SC does not allow a short vowel such as a
schwa to end a simple CV syllable, as discussed in §8.1.4.

In (16f) the correspondence between an English mid front vowel/diphthong
[e] or [ei] with [an] in SC is similar in nature to the relationship between a
mid front vowel and the [ai] diphthong for (16cde). Note that [a] is [—high]
and so is the [e] in [ei], and in SC both [a] and [n] are considered [—back]
as opposed to the [+back] [a] and [p] (§5.3, §7.2.3). Therefore [ei] and [an]
match in terms of the [—back, —high] features. The prediction then is that
a back mid diphthong [ou] could be adapted as [an] since both share the
[+back, —high] features, and indeed we will see one such example in the next
subsection.

Finally, (16g) is a rare example where [ei] becomes [a]. Although [a] in a
SC open syllable may be considered front, the two vowels are phonetically less
similar. The choice of [a] may be influenced by the spelling of the vowel as
a, or the word may have been borrowed through a different language. In this
example, we also see that [vi] is changed to [wei] in SC because SC does not
have [v] and does not allow the combination of *[wi]. For the vowel in the
second syllable, the diphthong [ei] in SC at least retains the features [—back]
and [+high] of English [1].

Up to this point, we have seen that a front mid or front low vowel/diphthong
in English is almost always matched with one that is also front; i.e. the feature
[—back] is crucial. On the other hand, the vowel height features can sometimes
deviate from the original English vowels to produce variants.

11.5.3 Back rounded vowels

The examples in (17) illustrate how the high back rounded vowels in English,
[u] and [uv], are adapted: SC [u] is most commonly used but a back rounded
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diphthong [ou] or even a back unrounded vowel [¥] can occur as variants.
Note that the second variant of (17¢) needs a high front glide [j] in SC since
the alveolo-palatal used to replace [d3] must be followed by a high vowel or
glide.

(17) ENGLISH SC
a. Bruce [bius] bivlinsi  [pu.lu.sy]
b. Cook [kMuk] kitke  [khukPy]
kouke [kPoukPy]
c. Judy [dzu.di] zhu.di  [tsu.ti]
gin.di  [te"jou.ti]

As for the English back mid rounded vowel/diphthong, [0]/[ou], one can
easily expect a SC correspondence that has the [+round, +back] features as in
(18a—d). The SC match can be a diphthong [ou], a high back rounded vowel
[u], or a glide-vowel sequence [wo] that retains the mid back rounded vowel
[0]. Since [o] can appear only after [w] or before [u] (§7.2.4), these variations
are then within the normal range of expectation.

(18) ENGLISH SC
a. Owen [oUu.wan] OU. Wén [ou.wan |
b. Dole [doul ] du.ér [tu.21]
c. Stone [stoun] shi.dong [s1.tup]
d. Rose [10UZ] lué.si [lwo.sy]
e. Ohio [ou.ha1.oU] ér.hai.ér [¥.xal.¥]
f. Joanna [dz0U.2.n3| gido.an.na [teMjau.an.na]
g. Arizona [.11.Z0U.ND] ya.li.sang.na [ja.li.sap.na]

The example in (18e) shows that an alternative is to have a mid back unrounded
vowel which shares with [o] the [—high, —low, +back] features although the
[+round] feature is not retained. In (18fg), English [ou] is adapted as either
[au] or [an], which is parallel to the conversion of [e1] to [ai] and [an] discussed
in the previous subsection. The diphthong [au] shares with [ou] the [+back,
+round] features and both segments in [ap] are [+back]. Again, as mentioned
in the previous subsection, the front versus back property is faithfully retained
as we do not see examples where an English back vowel/diphthong is converted
to a front vowel/diphthong in SC.

The examples in (19) show that the mid back vowel [o] and the diphthong
[a1] follow the similar adaptation patterns as [0]/[ou], and you should now be
able to identify by yourself which features of [o] are retained through vowel
adaptation.
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¢ (19) ENGLISH SC

a. Paul [pPol] bdo.lué [pau.lwo]

b. Gore [go1] gao.ér [kau.s1]

c. Austin [9s.tan] ao.st.ding [au.s1.tjon]

d. Oregon [9.11.gon] ér.le.gang [¥.]x.kap]
ao.rui.gang [au.awei.kap)]

e. Longfellow [lop.fe.lou] lang.fei.lué  [lap.feilwo]

f. Laura [19.19] lué.la [lwo.la]

g. Illinois [r.1r.no1] yili.nuo [ji.li.nwo]

h. Joyce [d301s] qido.y1.si [te"jau.ji.s;]

The diphthong [21], which is illicit in SC, is either treated as [5] by ignoring [1]
as in (19g) (just like (19f)) or adapted into two different syllables, as in (15h),
where the SC correspondence of [5] and that of [1] belong to two syllables.

The generalizations that have emerged are that: (i) a front English vowel is
matched with a front vowel in SC and a back English vowel is converted to
a back vowel; and (ii) rounding and height features are often but not always
retained. The mid central vowel such as the schwa [a], on the other hand,
seems to be ambivalent between front and back since it can stay as a central
vowel as (18a) and (19¢), or be converted to a front low vowel as in (18fg) and
(19f) or a back low vowel as in (19d). Mid central vowels will be discussed in
§11.5.5.

11.5.4 Glide-vowel sequences

The glide-vowel sequences [ju] and [wi] in English are not possible sequences
in SC because SC does not allow two high vocoids with different backness
in a sequence (§5.3). Up to now, we have seen three types of strategies in
dealing with non-permissible sounds or sequences for SC. The first strategy is
to apply nucleus insertion (§11.3.1) to break apart non-permissible sequences
in a syllable. Since schwa is the basic default vowel for insertion, as mentioned
in §11.3.1, we can insert a schwa between [j] and [u] and between [w] and
[i], and because of mid vowel assimilation (§7.2.4), the resulting sequences
become [jou] as in (20ab) and [wei] as in (20de). Another strategy is deletion
(§11.3.2), and in (20c) we see one such example where [j] is deleted and only
[u] appears in the SC loanword. The third strategy is to make changes to the
original offending sound(s). The example in (20f) shows that when the relevant
syllable ends in a nasal, then it is possible to replace the high front vowel [1]
with a schwa.
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& (200 ENGLISH SC
a. New York [nju.joik] nitl.yue [njou.ye]
b. New Orleans [nju.o1ljonz] nitl.ao.lidng [njou.au.ljap]
c. Duke [djuk] du.ke [tu.kPs]
d. William [wLljom] wei.lian [wei.ljen]
e. Wilkins [wil.kinz] wei.érjin.si  [wel.oxtein.sj
f. Quincy [kPwin.si] kiun.ct [kPwon.ci]

11.5.5 Mid central vowels

Asnotedin §11.5.3,a mid central vowel stays as a mid central vowel or becomes
either a front or back vowel. Recall that in SC the mid central phoneme /a/ in
SC becomes [e] when next to a high front vowel/glide ([ei], [je], [ye]) and [o]
when next to a high back rounded vowel/glide ([ou], [wo]) (§7.2.4). The only
time we see a true mid central vowel [2] is when the vowel is inserted before
a nasal coda (e.g. /un/ — [wan]) (§8.1.5) or in a nasal ending rime such as
[on] and [ap]. In addition, in a CV or V syllable, an underlying schwa nucleus
becomes a mid back tense vowel [¥] as discussed in §8.1.4 (e.g. /ka/ — [k¥]).

Consider first the examples in (21), where each English word has at least a
mid central vowel [a] or [a]. The correspondence in SC can be a mid central
vowel [o] before a nasal as in (21af) and a mid back unrounded [¥] in a CV
syllable as in (21ab). These are what we would expect given the distribution
patterns of mid vowels in SC.

¢ (21) ENGLISH SC

a. Kentucky [kon.t"a.ki] kén.dé.ji [kPon.t¥.tei]

b. Connecticut [kan.ne.tr.kat] kang.ndi.di.ke [kPap.nai.ti.k"¥]

c. Douglas [dag.los] dao.gé.la.si [tau.ky.la.sg]

d. Hillary [hila.1] xt.la.rut [¢l.]a.xwei]
xi.ldili [¢i.lai.li]

e. Adam [e.dom] ya.dang [ja.tap]

f. Hilton [hil.ton] xi.er.dun [¢i.orntwan]

g. William [wrljom] wei.lidn [wei.ljen]

In addition, since [e] and [o] are allophones of /a/ in SC, and [e] and [o]
in English can be adapted as [ai] and [au] respectively in SC as discussed in
§§11.5.2—-11.5.3, it seems reasonable to match the mid central vowel with these
diphthongs and indeed we see such examples in (21cd). Finally, a low vowel
is often used to replace a mid central vowel. Following the rules in SC, [a] is
used before a velar nasal, as in (21be), and [a] is used in an open syllable, as
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in (21cd). In (21g), the [&] vowel that corresponds to the English schwa results
from the low vowel raising rule, i.e. /ian/ — [jen] (§7.2.3), so we can say that
the English schwa is converted either to a low vowel or to a mid front vowel. It
seems that if the English spelling has an a for the schwa, SC often matches it
with a low vowel.

The rhotacized mid central vowel [2*] in American English also has a wide
array of counterparts in SC. Other than [a] and [¥] in (22abcf), we also see [e]
and [o] in SC. Since [e] and [o] are derived from /o/ and only appear next to
[i]/[j] and [u]/[w] respectively, we can see the expected patterns in (22¢-f).

¢ (22) ENGLISH SC

a. Richard [mtfaud] li.cha [li.ts"a]

b. Hertz [haz] hé.zi [x¥.ts1]

c. Curt [kPort] ke.te [kPy.thx]

kou.te [Krow.t's]

d. Gilbert [gil.bat] ji.bo.te [tei.pwo.t"¥]
Bird [bard] bé.dé [pwo.ts]

e. Virginia [vor.d3i.njo] wéi.ginniya [weitchin.nija]

wéijiniya  [wel.tgi.nija]
f. Wordsworth [wardz.wa-0] wo.zi.hud.si  [wo.tsr.xwa.s]i]
huo.zi.hud.si  [xwo.tst.xwa.s]

It is more difficult to come up with precise generalizations for the adaptation of
English mid central vowels, although the sample examples we have discussed
clearly follow the distributional patterns of SC mid vowels: schwa before a nasal,
[¥] in an open syllable, [e] when adjacent to a high front vowel/glide, and [o]
when next to a high back rounded vowel/glide. In addition, since a mid vowel
is [—high] and [—low], the SC counterpart either contains a mid vowel or a
low vowel, which also has the [—high] feature. Finally, in §§11.5.1-11.5.3, we
have come up with the generalization that retention of [—back] and [+back]
features is most important since the front and back vowels in English are
matched respectively with front and back counterparts. On the other hand, an
English mid central vowel can become either front or back in SC. It seems that
SC treats an English mid central vowel as neither [—back] nor [+back], just as
SC treats the underlying /a/ (§7.1.1, §7.2.4). This treatment then explains why
mid central vowels can be converted to either front or back segments in SC.

11.6 Summary

This chapter discusses how SC creates loanwords from English. Although SC
tends to prefer the meaning-based method, the sound-based method used



. Loanword adaptation

mostly for proper names illustrates how universal phonetic/phonological prin-
ciples and the phonetics and phonology of SC play a crucial role in the adap-
tation of foreign sounds and syllables.

* When an English syllable type is not possible in SC, nucleus insertion,
segment deletion, and segment change are used to bring an illicit structure
to conform to an acceptable SC structure (§$11.2-11.3, §11.5.4).

¢ Intuitively speaking, the SC sound that is phonetically most similar to the
English sound should be used. However, due to factors such as the
restricted distribution of certain sounds in SC and the preferred choice of
certain written characters, a limited range of variation is tolerated ($11.2).

 General phonetic/phonological principles, syllable structure constraints
(chapter 5), and segmental constraints/rules (chapters 7 and 8) are involved
in shaping acceptable loanwords (§§11.2-11.5).

¢ The general phonetic/phonological principles include: (i) matching sounds
with similar phonetic/phonological features; and (ii) replacing or deleting
sounds based on perceptibility of a sound in a particular context
(§§11.4-11.5).

 The relevant SC constraints/rules include: (i) the non-existence of [wi] and
[ju] in SC; (ii) the requirement for alveolo-palatals, but not
dental/post-alveolar fricatives/affricates and velars, to be followed by high
front vowels/glides; and (iii) rules such as mid vowel and low vowel
assimilation, mid vowel tensing, and schwa insertion (§§11.4—11.5).

* The acceptable variants in SC for a corresponding English consonant share
most phonetic/phonological features with the English sound they try to
match (§11.4).

* The variations allowed in the adaptation of consonants include: (i) the
choice between [w] and [f] for English [v]; (ii) the choice of different
coronal fricatives/affricates for English coronal fricatives; (iii) aspirated
voiceless consonants for unaspirated voiceless ones and vice versa; (iv)
conversion of English onset [1] to [1], [1], or [xw]; (v) variation of either [n]
or [p] for an English coda nasal; and (vi) variation in retention and deletion
of an English coda liquid (§11.4).

* The variations allowed in the adaptation of vowels are more complex but all
corresponding vowels, diphthongs, or glide-vowel sequences between
English and SC are similar in terms of some vowel feature(s) (§11.5).

 The emerging generalizations for the adaptation of vowels are: (i) the front
and back English vowels are matched with front and back vowels
respectively in SC, indicating that the features [—back| and [+back] are
crucial for the adaptation process; (ii) although height and rounding



 Exercises

features may not always be faithfully retained, in most cases, the matching
of height and rounding features is quite common; (iii) a mid central vowel
is treated as neither [+back] nor [—back] and thus can be converted to
either back or front segments/sequences, and it can also be adapted into
either a mid or low vowel since both of them have the [—high] feature; and
(iv) the SC variants of an English mid central vowel strictly follow the
distributional patterns of SC mid and low vowels (§11.5).
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~ Variation in SC

As mentioned in §1.2, there exist different degrees of variation among speakers
of SC and in fact many speakers do not possess the ideal textbook SC accent.
Now that we have become familiar with the phonetics and phonology of SC, the
question is: in what way may one SC speaker differ from another? This chapter
addresses this question by introducing the types of SC varieties (§12.2) and by
examining the SC varieties spoken in Taiwan as a case study (§12.3). Before
the main discussion, some background regarding the different languages and
dialects of the Chinese language family is provided in $12.1. The final section
(§12.4) summarizes the main points of the chapter.

12.1 Chinese languages and dialects

263

In §1.1 I briefly introduced the diverse varieties in the Chinese language family
and I also noted that many of them can be considered separate languages
rather than dialects of the same language, since they are mutually unintelligible
and have very different linguistic structures. If we compare the phonetic and
phonological systems of Cantonese (a Yue dialect spoken in Canton and Hong
Kong), Taiwanese (a southern Min dialect spoken in Taiwan), and SC, we see
that they have different sets of consonants, vowels, tones, permissible syllable
types, and phonological rules and constraints. For example, both Cantonese
and Taiwanese have a larger number of tones than SC, seven in Taiwanese and
nine in Cantonese depending on different analyses; they allow [p], [t], and [k]
in syllable coda position, which is impossible for SC; and they do not have the
post-alveolar consonants as in SC. For the vowel differences, Taiwanese has
phonemic nasalized vowels that SC does not have, Cantonese has more than
one front rounded vowel whereas SC has only one and Taiwanese has none, and
neither Taiwanese nor Cantonese have the syllabic consonants (apical vowels)
of SC. As for the phonological rules, the palatalization rule in SC (§7.2.1) is not
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present in Taiwanese and Cantonese, and Taiwanese tone sandhi changes every
tone in a phrase except the phrase final one, which is not shared by SC and
Cantonese. There are many other linguistic differences and I cannot mention
them all here. The main point is that different subfamilies within Chinese, such
as Mandarin, Yue, Wu, northern Min, southern Min, Hakka, etc. (see §1.1),
are more like different languages, so let us treat them as such by calling them
Mandarin Chinese, Yue Chinese, Wu Chinese, Min Chinese, etc.

Then within each of these Chinese languages (i.e. Chinese language sub-
families), there are many varieties, some of which are mutually intelligible but
some of which are not. Should these varieties within each Chinese language
be considered different languages or just dialects of the same language? There
is no easy answer to this question because the degree of mutual intelligibil-
ity and linguistic differences constitute a continuum and we do not have a
clear-cut point where a language versus a dialect can be definitively defined.
For convenience, let us treat the different varieties within each Chinese lan-
guage as dialects, although we should keep in mind that some of these dialects
are so different that they might be more like different languages. With this
assumption, then, the different varieties of Mandarin Chinese, for example, are
referred to as Mandarin dialects, and the different varieties of Yue Chinese as Yue
dialects.

Since the phonetic and phonological systems of SC are based on the Bei-
jing dialect and since the Beijing dialect is one of the Mandarin dialects, SC
belongs to the group of Mandarin dialects. Among the Mandarin dialects, lin-
guistic differences still exist but the differences are not as dramatic as those
between Mandarin Chinese and other Chinese languages such as Yue Chinese,
Wu Chinese, and Min Chinese. For example, many Mandarin dialects have
similar consonant and vowel systems, although some of them do not have the
post-alveolar consonants of the Beijing dialect and SC. In general, Mandarin
dialects have fewer tones, mostly four or five, when compared to Yue and Min
Chinese; however, the tonal pitch values can vary from one Mandarin dialect
to another. For example, in Xi’an, a northwestern Mandarin dialect, the pitch
values for the corresponding tone 1, tone 2, tone 3, and tone 4 in SC are 31, 24,
42, and 55 respectively (Norman 1988:196). Except for tone 2, which is just a
little lower than 35 in SC, the other three tones between these two Mandarin
dialects are very different: 31, 42, and 55 in Xi’an correspond to 55, 213, and
51 in SC respectively. For more details about the similarities and differences
among Mandarin dialects, see Norman (1988:190-7).

Since Mandarin Chinese is the largest Chinese language, spoken by more
than 70 percent of Chinese speakers in the northern and southwest regions
of China, it is often referred to as the northern dialect. The other Chinese
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languages, spoken mostly in the southern and southeastern parts of China,
may be conveniently referred to as the southern dialects.

In this section, I have provided a brief introduction to the degree of diversity
among Chinese languages and dialects, and with this background knowledge
we now turn to different varieties of SC.

12.2 Varieties of SC

Although SC is very similar to the Beijing dialect, these two are not identical.
As mentioned in §1.2, the vocabulary and the grammar of SC are based on
the broader northern Mandarin dialects and there are phonetic and phono-
logical differences between SC and the Beijing dialect. For example, some
syllable types used in the Beijing dialect (e.g. bia ‘paste’) are not used in
SC, [w] may be pronounced as [v] in some syllables, and NEUTRAL TONE
(§4.2.2) and RHOTACIZED vowels (§3.4.5 and §8.2) are pervasive in the Bei-
jing dialect but much more limited in SC (see Chen 1999:37-46 for more
details).

What is considered to be the prescribed standard of SC is typically found in
national radio and television broadcasts in China and those SC speakers from
Beijing that do not exhibit special local features peculiar to the Beijing dialect.
However, not many SC speakers attain this particular standard accent. Since
most Chinese speak at least one local Chinese language/dialect (usually their
native language/dialect) and acquire SC as a second language/dialect, a wide
range of accents with various degrees of approximation to the prescribed stan-
dard is found among SC speakers. In general, those accents that are closer to the
prescribed standard with minor differences are generally accepted as standard
accents of SC. That is, there is an acceptable range of variation in accents that
is generally considered to be standard, just as the so-called standard English in
North America also tolerates a range of slightly different accents. On the other
hand, those accents with a stronger influence by local languages/dialects are
often considered non-standard and can be labeled as dialect-accented SCs or
local SCs (cf. Chen 1999:42). The local norm of SC or the acceptable standard
accents of SC in a particular region can be closer to the standard type, some-
where between the standard type and the non-standard type, or closer to the
non-standard type.

The prescribed standard in Taiwan and Singapore is essentially the same
as that in mainland China with some minor differences in the use of vowel
rhotacization and neutral tone and in vocabulary. In everyday speech, how-
ever, the acceptable norm of SC tolerates more differences from the pre-
scribed standard. For example, one most obvious difference is the tendency
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to pronounce the post-alveolars [ts], [ts"], and [s] as dentals/alveolars [ts],
[ts"], and [s] respectively (§2.2.4). In fact, many of the divergences in SC pro-
nunciation found in Taiwan and Singapore are also shared by the norms of SCs
in many regions of mainland China, especially those areas speaking southern
dialects.

Not only does a local language/dialect alter the prescribed SC features to
produce a local norm of SC and the non-standard accents, but a local lan-
guage/dialect can also be influenced by SC. Since the use of SC has become
more and more widespread, especially among younger generations, some local
languages/dialects seem to have gone through subtle or not-so-subtle changes
to become more like SC with respect to certain linguistic features and struc-
tures. Exactly which languages/dialects and what linguistic aspects have been
undergoing changes require more detailed research.

The next section examines the major phonetic and phonological charac-
teristics of the SC varieties spoken in Taiwan as a case study to illustrate the
different types of SC discussed in this section.

12.3 SCin Taiwan

The local languages in Taiwan include Taiwanese (a southern Min dialect very
similar to Amoy or the Xiamen dialect in Fujian Province in mainland China),
Hakka Chinese, and Austronesian languages spoken by the aboriginal people.
Since about three quarters of the people speak Taiwanese, the SC spoken in
Taiwan is mostly influenced by Taiwanese. The accents of SC range from those
closer to the prescribed standard to those somewhere between the prescribed
standard and the non-standard Taiwanese-accented SC and to those with heavy
Taiwanese accents. It is difficult to have a clear-cut classification of different
SC varieties along this continuum of differences; however, for convenience and
based on the discussion in the previous section, let us set up four types of
SC: (i) the prescribed standard (as found in national broadcasts in China and
Beijing SC speakers) or the textbook standard; (ii) the standard norm or the
standard accent acceptable to SC speakers in general; (iii) the local norm or the
local standard in actual usage; and (iv) the non-standard accent heavily influ-
enced by the local language/dialect. Since the local norm and the non-standard
accents differ mainly in the degree of influence from the local language/dialect
and/or the degree of divergence from the standard norm, sometimes it may not
be easy to cleanly separate the last two types. For example, Taiwan Mandarin
(Tdiwan Gudyi) is a term that has been used to refer to either the local norm
of SC in Taiwan or the non-standard accents heavily influenced by Taiwanese
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or both. To make a finer distinction between these two types, I refer to the
local norm of SC in Taiwan as Taiwan SC (which has less divergence from the
standard norm and less Taiwanese accent) and the non-standard accents as
Taiwanese-accented SC (which has more divergence from the standard norm
and a heavier Taiwanese accent). The term Taiwanese-accented SC was previ-
ously used more generally by Duanmu (2000:263) to cover the SC spoken by
those who grew up in Taiwan and whose first language is Taiwanese, whereas
our use of this term is more restricted.

As mentioned in the previous section, the prescribed standard in Taiwan is
essentially the same as the one taught and promoted in China and overseas
with only minor differences. However, as in most regions in China, only a few
speakers in Taiwan have acquired the prescribed standard accent.

More realistically, the standard norm of SC is one that is relatively close to the
prescribed standard within an acceptable range of variation. In Taiwan, there
are certainly speakers with the general standard accent but most SC speakers
in Taiwan either speak in accordance with the local norm of SC or have non-
standard accents. This state of affairs is also present in most regions in China.
What is interesting is that, based on my impressionistic observation, the smaller
number of speakers with the general standard accent seems to have decreased
further over the years, and Taiwan SC, i.e. the local norm of SC, seems to have
been moving toward the direction of Taiwanese-accented SC in the past decade;
that is, some characteristics of Taiwanese-accented SC are more tolerated as
the local norm.

The following subsections examine how Taiwan SC and Taiwanese-accented
SC differ from the prescribed and general standard accents with respect to
consonants (§12.3.1), vowels (§12.3.2), tone and stress ($12.3.3), and some
additional aspects (§12.3.4). This case study is mostly based on my own obser-
vations and unpublished research over the years but various parts of the obser-
vations/data here can also be found in Kubler (1985), Wei (1984), and Duanmu
(2000:263-7).

12.3.1 Consonants

The first major characteristic of Taiwan SC is that the post-alveolars [ts], [tsh],
and [g] are not distinguished from the dentals [ts], [ts"], and [s], as the examples
in (1a) show. The post-alveolar approximant [1] is pronounced as [z],asin (1b).
The lack of post-alveolars is also prevalent in Singapore SC and numerous local
norms of SC. One consequence of this difference in pronunciation is that some
words that are distinguished in SC are pronounced the same, as the examples
in (1c¢) show.
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(1) SC TairwaNn SC EXAMPLE SC Tatwan SC
a. [ts]  [ts] zhe  ‘this’ [ts¥]s; [ts¥]s;
[ts"]  [ts"] che  ‘car’ [ts"¥] 55 [ts"¥]s5
[s]  [s] shé  ‘snake’ [5¥]35 [s¥]35
b. [1] [z] rang ‘let, allow’ [1an]s; [zan]s;
c. [s] [s] shan ‘mountain’ [san]ss [san]ss
[s] [s] san  ‘three’ [san]ss [san]ss5

Some Taiwan SC speakers pronounce the post-alveolars as alveolars or some-
where between the dentals and the post-alveolars. For broad phonetic tran-
scription, the same symbols are used for both dentals and alveolars, but for
these speakers, the post-alveolars, pronounced as alveolars, are somewhat dis-
tinguishable from the dentals. There are also speakers who pronounce both the
SC dentals and post-alveolars as alveolars without distinguishing the two series
of consonants. The [z] sound that is used to replace [1] is more commonly
pronounced as an alveolar.

Note, however, that post-alveolars are not completely absent in Taiwan SC.
Some educated speakers do pronounce post-alveolars sometimes, e.g. in a for-
mal speech or in teaching, but these speakers often confuse the two sets of
consonants and can mispronounce a dental as a post-alveolar and vice versa.
For example, shisan ‘thirteen’, which should be [s1]35 [san]ss, is mispronounced
as [s1]35 [san]ss. These speakers know that there is a distinction between post-
alveolars and dentals based on what they studied in school, but they have not
really acquired the distinction and can ‘overcorrect’ their pronunciation in the
wrong way. However, Taiwan SC speakers (including those who do know the
distinction) do not emphasize the correct pronunciation of the post-alveolars
and consider such emphasis unnatural (Wei 1984:32).

The second common characteristic of Taiwan SC is the variation in syllable
final nasals, especially after [i] and [2] vowels (Lin 1988). The examples in (2)
show that the syllable-final nasal can be either [n] or [p], regardless what the
original nasal is. In actual articulation, the nasal can be a nasal approximant
withouta complete closure in the oral tract, which makes it sound like having no
clear place of articulation. In (2), I use [N] to indicate this nasal approximant.

& (2) SC Taiwan SC ExampLe SC Taitwan SC
a. [n] [n] gen ‘root’ [ken]ss [kon]ss
(0] [kan]ss
[N] [kaN]ss
b. [n] [n] yin  Ssilver’ [jin]ss [jin]3s
[n] [jin]3s or [jian]ss
[

N] [JiN]ss
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c. [o] [n] déng ‘wait’  [top]a14 [ton]214
[n] [ton];14
[N] [toN]214
d. [o] [n] ting ‘listen” [thionlss  [t"inlss or [t"jon]ss
[n] [t"in]ss
[N] [t"iN]s5

Like Taiwan SC speakers, Taiwanese-accented SC speakers also confuse
syllable-final nasals and the distinction between dentals and post-alveolars,
but they have an accent more strongly influenced by Taiwanese. For example,
[1] is pronounced more commonly as Taiwanese [1], which is articulated with
shorter duration than the [1] in SC, or sometimes as a voiced alveolar affricate
[dz] (a consonant present in Taiwanese but not SC). Furthermore, speakers of
Taiwanese-accented SC can mix up syllable initial [n] and [I] in some words,
which is also common in some local SCs in China, and pronounce SC [f]
as [hw] because Taiwanese does not have [f]. Examples are given in (3), in
which Taiwanese-accented SC is abbreviated as TASC. You may notice that
some vowels and tones are also changed in TASC, which will be discussed in
§§12.3.2-12.3.3.

(3) SC TASC ExXAMPLE S0 TASC
a. [1] (1] riagué  if’ [1u]35[kwo] ;14 [lu]35 ko]
[dz] [dzu]3s ko]
b. [n] (l] ni ‘you'  [ni]aig [11]21
1]  [n] léng ‘cold”  [lan]aia [
[ [

c. [f] [hw]  fei ‘fly’ [fei]ss

It is important to understand that what I have done here is just a rough classi-
fication and the sets of characteristics of Taiwan SC and Taiwanese-accented SC
are not necessarily clearly distinguishable. For example, a Taiwan SC speaker
may sometimes also mix up syllable-initial [n] and [l] and mispronounce [f].
Therefore, the difference between the two varieties is a matter of the degree
and frequency of divergence from the standard norm of SC and the perception
of Taiwanese accent when speaking SC, with Taiwan SC having less Taiwanese
accent and less divergence from the standard norm.

It is typical for a SC speaker in Taiwan to pronounce [5] or [0] as the main vowel
in a /an/ rime preceded by a labial consonant (Lin 1989:91-2) or to replace /u/
in a /uy/ rime with [2] or [0], as the examples in (4) show. This rule of changing



R

Variation in SC

the main vowel to [o] between a labial and a velar nasal and to replace [u]
before a velar nasal is so prevalent that it can be considered to be part of the
local norm. The variation between [u] and [5]/[0] as in (4b) is also common
among other SC speakers (cf. §8.1.5).

(4) EXAMPLE SC TarwanN SC

a. (i) feng ‘wind’ [fon]ss [fon]ss / [fon]ss
(i) péng ‘tent [p"onlss  [pPon]ss / [pon]ss
(iii) weng ‘old man’ [wan]ss [won]ss / [won]ss
(iv) meéng ‘dream’ [moang]s; [mon]s; / [mon]s;

b. (i) dong ‘east [tun]ss [top]ss / [ton]ss
(i) céng  ‘from’ [tsPun)] 35 [ts"on]ss / [tsPon) 35
(iii) hong ‘red’ [xun]ss [xon]35 / [xo1]35

SC speakers in Taiwan rarely have r-suffixation and the accompanying rhota-
cization of vowels, which we discussed in §8.2. This is also a common charac-
teristic among many SC speakers. As for the pronunciation of the basic rime
er, some Taiwan SC speakers and almost all Taiwanese-accented SC speakers
do not rhotacize the mid central vowel.

(5) ExampLE SC Taiwan SC TASC
er ‘two’ [ea]s; [ea]s) or [a])/[¥]s1  [o]/[¥]s:

The vowel differences in (6a) are also characteristics that Taiwanese-accented
SCand Taiwan SC speakers may exhibit, but those in (6b—f) are more commonly
present in Taiwanese-accented SC. The tonal differences for tone 3 in (6a) and
(6f) will be discussed in §12.3.3.

& (6) SC TASC EXAMPLE SC TASC
g [ou] [0]/[5] dou “‘all’ [tou]ss  [to]/[ta]ss
[ei] [e] géi ‘give’ [keil1s  [kely
b. [wo] [0]/[5] guo  ‘wok’ [kwo]ss [ko]/[ko]ss
el el xiz ‘thank’ [gjelsi  [sels:
C. [y]/[y] [1]/[j] yu “fish’ [uylss [ji]3s
4] []35
d. [4] [w]/[u] shi ~ ‘ten’ [s1]35 [su]/[sw]3s
si ‘four’ [s1]s1 [su]/[su]s;
e. [¥] [0]/[2] geé ‘song’  [k¥]ss [ko]/[ko]ss
f. [on] [en] hén  ‘very [xon];14 [xen]y;

[Xjﬁn]zl
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In (6ab), the high glides and the high vowel of a diphthong are deleted. In
SC [e] and [o] are possible only when next to a high vowel/glide (§7.2.4). In
Taiwanese, there is no such requirement, and Taiwanese-accented SC reflects
this freedom. Note that the alveolo-palatal consonant in the second example
of (6b) is pronounced as an alveolar [s]. Since alveolo-palatals are present only
before a high front vowel/glide (§7.2.1), the palatal feature is naturally lost
when the high front glide is not pronounced.

The high front rounded vowel and glide in (6¢c) are absent in Taiwanese
and they are replaced with an unrounded high vowel/glide. The vowel can
be [i] or slightly centralized to become a high central vowel [i]. Taiwanese
also does not have syllabic consonants and they are replaced with a high back
vowel, either the rounded [u] or the unrounded [w], as shown in (6d). The
mid back vowel in Taiwanese is either [o0] or [2], so the mid back unrounded
vowel [¥] in SC is replaced with either of these rounded mid vowels. Finally,
the lack of the [on] rime in Taiwanese also leads to the change of the vowel to
a front vowel, as in (6f), or sometimes even to a back vowel such as [xun],; or
[xon],14.

Compared to consonant differences, the vowel differences, especially those
in (6b—f), generally give a stronger impression of a heavy Taiwanese accent
and the lack of proficiency in SC. The usual complaints from learners of SC
about the difficulty in understanding Taiwanese-accented SC are often caused
by the changed vowels and rimes, some of which are not even possible in
SC. In addition, the vowel changes can also lead to potential ambiguities: for
example, the word xiyao [¢y]ss [jau]s; ‘need’ is pronounced like xiyao [¢i]ss
[jau]s; ‘western medicine’ (Kubler 1985:103).

In addition to these more obvious vowel differences, subtle phonetic dif-
ferences may also contribute to the perception of Taiwan SC and Taiwanese-
accented SC as being different from the prescribed standard. For example, the
high back vowel [u] may be pronounced with only slight rounding or with-
out much rounding: kit ‘cry’ [k™u] may sound somewhere between [ku] and
[kMuwa]. Exactly what the fine-grained phonetic differences are and how the vow-
els of SC and the vowels of Taiwan SC/Taiwanese-accented SC are located in
the perceptual vowel space require detailed acoustic investigation.

12.3.3 Tone and stress

Recall that the neutral tone occurs when a phrase final syllable becomes
unstressed (§9.3, §10.1.2). Stress loss and the neutral tone occur less frequently
in Taiwan SC and much less frequently in Taiwanese-accented SC since Tai-
wanese has only a few grammatical words with a neutral tone. One often hears
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the comment that, compared to Beijing SC, the SC spoken in Taiwan sounds
‘heavy, which presumably is due to relatively few light short unstressed sylla-
bles. In general the kinship terms such as mawma ‘mother’ and didi “younger
brother’ and common grammatical morphemes such as the noun suffix zi in
yizi ‘chair’ and aspect marker lein Idi le ‘have come’ still retain the neutral tone,
but the duration of the neutral-toned syllable in Taiwan SC and Taiwanese-
accented SC is relatively long, which is unlike the shorter duration exhibited
in Beijing SC. The neutral tone in disyllabic words is usually pronounced with
a full tone, as the examples of SC and TASC in (7) show.

(7) EXAMPLE SC TASC
a. donguxi ‘thing’  [tup]55 [¢i]2 [top]55 [¢i]55
b. xiansheng  ‘Mr. [¢jen]55 [sop]2 [sen]55 [sop]55
c. difang ‘place’ [ti]53 [fop]1 [ti]53 [hwan]55
d. shétou ‘tongue’  [s¥]35 [t"ou]3 [s0]35 [t"5]35
e. danshi ‘but’ [tan]53 [s1]1 [tan]53 [su]51

Notice that the vowel/rime under the neutral tone in SC can be reduced as in
(7cd) (§7.3.2) and that some consonants and vowels in TASC are pronounced
differently as discussed in the previous two subsections. Although Taiwan SC
speakers do not have a neutral tone in these words, compared to TASC speakers
they usually have consonants and vowels closer to the standard norm. The
example in (7a) is interesting in that in SC dongxi with a neutral tone means
‘thing’ but dongxi with a full tone in the second syllable means ‘east and west.
In Taiwanese-accented SC and Taiwan SC, the same pronunciation is used for
both meanings.

In §4.2.3 and §9.2.1, we learned that tone 3 has the pitch value 21 before
another tone but stays as 214 in phrase final position, but Taiwan SC and
Taiwanese-accented SC often do not have the final rise of pitch for tone 3, as
shown in (8). There is a preference for having a phrase final low tone to replace
tone 2 and the phonetically high neutral tone after tone 3 (§9.3), as shown in
(8bc)!. Sometimes even the tone 2 derived from tone 3 sandhi (§4.2.3, §9.4)
becomes a low tone, as the example in (8d) illustrates (cf. Duanmu 2000:265).

(8) EXAMPLE SC TASC
a. hénhdo ‘very good’ [xon]35 [xau]214  [xen]35 [xau]21
xidogou ‘little dog’  [gjau]35 [kou]214 [gjau]35 [ko]21
b. bunéng ‘cannot’ [pu]53 [nop]35 [pu]53 [nap)21
kéxi ‘itsapity  [k'¥]21 [¢i]35 [kP2]21 [¢i]21

I The word kéxi in (8b) has tone 2 for the second syllable in Taiwan. Beijing SC has kéx7 with tone 1
for the second syllable.
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c. haole ‘it’s done’  [xau]21 [lo]4 [xau]21 [lo]21
yizi ‘chair’ [ji]21 [tsi4 [ji]21 [tsu]21
d. xidogou ‘little dog’  [¢gjau]35 [kou]214 [gjau]21 [ko]21

Other minor tonal differences include: (i) the use of a different tone from
SC for a particular word, e.g. jidoxué ‘teaching’ has tone 4 in the first syllable
in SC but tone 1 for most SC speakers in Taiwan (Duanmu 2000:264); and (ii)
the use of a fixed tone 3 plus tone 2 sequence for reduplicated kinship terms
by some SC speakers in Taiwan, especially when talking to children, e.g. didi
[ti]53 [ti]] ‘younger brother’ is pronounced as [ti]21 [ti]35.

12.3.4 Other differences

CONSONANT WEAKENING (§7.3.1) and SYLLABLE CONTRACTION
(§8.1.6) in Taiwan SC and Taiwanese-accented SC can differ from SC because
of the differences in some consonants and vowels, as the two examples in (9)
show (see also Duanmu 2000:266-7).

@ (99 ExXAMPLE SC TASC
a. Consonant weakening
zuo zhe ‘sitting’ [tswo]s3 [tSa]; [tso]53 [tsa]s;
— [tswolsz [dza];  [tso]ss [dza]y
b. Syllable contraction
kéyi ‘can, may’ [khY]35 [ji]214 [khf)]as [jil21
— [kMails [khi)i]sz

Since a post-alveolar is pronounced as a dental or alveolar in Taiwanese-
accented SC (§12.3.1), (9a) shows that the corresponding weakened conso-
nant of [ts] is a voiced post-alveolar in SC but a voiced dental or alveolar in
Taiwan SC. In (9b), the resulting vowel of syllable contraction in Taiwanese-
accented SC differs from that in SC since [¥] in SC is pronounced as [2] in
Taiwanese-accented SC (§12.3.2).

The intonation of Taiwan SC and Taiwanese-accented SC sounds different
from that of Beijing SC in particular. This impression is partly due to the
infrequent use of the neutral tone and the general lack of unstressed syllables,
partly due to the preference of using a low tone at the phrase boundary as
mentioned in the previous subsection, and partly due to the extensive use of
Taiwanese discourse makers such as [a]s5 and [x0],; by Taiwanese-accented SC
speakers. The discourse marker [a]ss usually occurs in phrase initial position
to connect to the previous phrase or discourse (similar to ‘and then . . .")
and/or to attract attention to what is to be said, and [xo],; is usually used in
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phrase final position to solicit agreement, to check if the listener is following,
and/or to show friendliness. The use of these two discourse particles is one of
the most salient characteristics of Taiwanese-accented SC speakers. However,
whether or not the impressionistic differences in intonation also stem from
differences in relative pitch level and/or pitch pattern (cf. §10.2.2) requires more
research.

Finally, there are some differences in vocabulary and sentence structure. For
example, zhiliang is used in China and pinzhi is used in Taiwan to refer to the
‘quality’ of a product, and, as discussed in §§11.1-2, different loanwords may be
used in China and Taiwan. One common syntactic difference in the SC spoken
in Taiwan is the use of ydu ‘have’ as a grammatical marker to replace the aspect
marker le, e.g. wd kandao le ‘I saw it; Thave seen it” in SCbecomes wo you kandao.
The details of lexical and syntactic differences are beyond the scope of this book,
but the general point is that the more Taiwanese-influenced characteristics a
speaker exhibits (both phonetic/phonological and lexical/syntactic), the more
likely his/her SC will be perceived as Taiwanese-accented SC.

12.4 Summary

There is a wide range of diversity in SC due to the influence of local languages
and dialects. This chapter attempts to classify different varieties of SC, and
presents a case study from Taiwan SC and Taiwanese-accented SC to illustrate
how local varieties of SC can differ from the prescribed or standard norm of
SC.

 The Chinese language family consists of several mutually unintelligible
languages such as Mandarin, Wu, Yue, Min, etc., and each Chinese language
has many dialects that may or may not be mutually intelligible (§12.1).

» The prescribed standard of SC is spoken by only a small percentage of SC
speakers and the generally acceptable standard norm of SC can deviate
somewhat from the prescribed standard ($12.2).

» While Beijing SC is considered to be closest to the prescribed standard,
other local or regional SCs are inevitably tinted with local
languages/dialects. A dialect-accented SC variety is considered
non-standard, but a local standard of SC can be close to the standard norm
or to the non-standard type or somewhere in between (§12.2).

* To illustrate how a local SC can differ from prescribed standard, we have
examined the characteristics of two SC varieties spoken in Taiwan, Taiwan
SC (the local standard) and Taiwanese-accented SC (the dialect-accented
variety). Fewer occurrences of post-alveolars, rhotacized vowels, neutral
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tone, and unstressed syllables, and the strong tendency to use phrase final
low tone and to remove the final rise of a phrase final tone 3, are shared by
both SC varieties (§12.3).

* Taiwan SC and Taiwanese-accented SC differ with respect to the degree to
which the divergences from the prescribed or standard norm of SC are
exhibited. Taiwanese-accented SC diverges more away from the prescribed
norm, and is particularly marked by vowel differences and the intonation

pattern with Taiwanese discourse markers (§12.3).
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Appendix A. The International Phonetic Alphabet

The complete set of the International Phonetic Alphabet (IPA) is provided on
page 283. The International Phonetic Association is the copyright owner of the
International Phonetic Alphabet and the IPA charts. For more information, go
to the IPA website: http://www.arts.gla.ac.uk/TPA/ipa.html.

In addition to the IPA, another set of phonetic symbols is in common use in
North America and is sometimes known as the American Phonetic Alphabet
(APA). One major difference is that for the vowel height, APA makes use of
labels such as high, mid, low, tense, and lax whereas the IPA uses close (=
high), close-mid (= mid tense), open-mid (= mid lax), and open (= low).
Other differences relevant to this book are as follows:

IPA APA

y i} high front rounded vowel

j y high front unrounded glide or palatal glide

q w high front rounded glide

a low front unrounded vowel

& low front unrounded vowel slightly higher than [a]
a low back unrounded vowel

low back rounded vowel

<

not fully open low central unrounded vowel
low front unrounded vowel
3 low central or back vowel

When some studies use the IPA and some others use the APA for the dis-
cussion of the same language, one confusion that may arise is that the symbol
[y] is the high front rounded vowel in IPA but the high front unrounded glide
in APA. Another potential confusion is that for low vowels, the APA typically
only distinguishes between [2] as front low and [a] as central or back low, but
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CONSONANTS (PULMONIC)

Appendix A

the IPA makes finer distinctions for low vowels: [a] as front low, [a] as back

low, [p] as back low rounded, [] as not fully open (i.e. slightly higher) front

low, and [e] as not fully open (i.e. slightly higher) central low. In addition, for
consonants, IPA [[], [3], [t[], and [t3] are represented in APA as [§], [z], [¢],
and [j] respectively. And, for a retroflex, APA uses a diacritic dot underneath
the symbol: e.g. [s] in IPA is [s] in APA.

In this book, I have followed the IPA for the consonant, glide, and vowel
symbols, but I have departed from the IPA usage in two respects. First, for

vowel height, I have adopted the APA convention in using labels such as high,

mid, low, tense, and lax. Second, for tones, instead of using the graphic symbols

in the IPA, I have adopted the numerical pitch values for transcription.

THE INTERNATIONAL PHONETIC ALPHABET (revised to 2005)

© 2005 IPA

Bilabial | Labiodental] Dental | Alveclar {Postalveolar

Retroflex

Palatal

Pharyngeal | Glottal

Plosive p

approximant

b t d t dc 3
Nasal m n] n rl _n
Trill B T
“:I“ap or Flap \YA r t
Fricative (I) B f Vv 9 6 S Z I 3 S Z g J
Iz_fiéféi T ,} B
fricative
Approximant v N | .{ j
Lateral 1 l 1{

Where symbols appear in pairs, the one to the right represents a voiced consonant. Shaded areas denote articulations judged impossible.

CONSONANTS (NON-PULMONIC}

Clicks Voiced implosives Ejectives
O Bilabial 6 Bilabial Examples:
?
I Dental d Dental/alveolar p Bilabial
! 2
: (Postialveolar Palatal t Dental/alveolar
k b
=': Palatoalveolar g Velar Velar
b
“ Alveolar lateral d Uvalar S Alveolar fricative




281 Summary: International Phonetic Alphabet
VOWELS SUPRASEGMENTALS
Front Central Back 1 ;
. . Primary stress
Close ]a Y— tald——Wel . Secondary stress
U founa'tifon
I Long Cl
Close-mid P 900 —— ¥ ¢0 * g @
-~ o
9\ Extra-short €
Open-mid 3\ B A 0D Minor (foot) group
123 " Major (intonation) group
3y «
. \ . Syliable break Ji.aekt
Open A (E———(deD d
Where symbols appear in pairs. the one « Linking (absence of a break)
to the right represents a rounded vowel.
OTHER SYMBOLS

W T S g B

Voiceless labial-velar fricative
Voiced labial-velar approximant
Voiced labial-palatal approximant
Voiceless epiglottal fricative
Voiced epiglottal fricative

Epiglottal plosive

G Z Alveolo-palatal fricatives

f

-I Voiced alveolar lateral flap

Affricates and double articulations
can be represented by two symbols

joined by a tie bar if necessary.

Simultaneous j and X

s

S’

n

[2]
DIACRITICS  Diacritics may be placed above a symbol with a descender, e.g. I]

Voiceless 1 d Breathy voiced b a Dental t d
Q [e) O e 'Y " r m s
Voiced \ t Creaky voiced b d Apical t d
o W i ~ P ~ L3 Ad St
h h A4h
Aspirated t d - Linguolabial ; d . Lamipal g Cul
w w W~ ad
: More rounded ? Labialized t d Nasalized e
s - - = 5
c 1ess rounded :() J Palatalized t‘} d" Nasal release d
' | I
. Advanced l} Y Velarized tY dY Lateral release d
g f A% @ ¢ %
_ Retracted @ Pharyngealized t d No audible release d
Centralized c = Velarized or pharyngealized '}
x X
Mid-centralized e N Raised @ ( } = voiced alveolar fricative)
, Syllabic I:l - Lowered @ ( E = yoiced bilabial approximant)
Non-syllabic € Advanced Tongue Root >
~ = ~ 4 q
™ Rhboticity o a N Retracted Tongue Root g
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TONES AND WORD ACCENTS
LEVEL CONTOUR
Extra bt o
or —! high Cor A Rising
~
-1 High € \| Falling
- -
. High
_! Mid ? /‘ rising
Low
“‘; Low e /i rising
Extra = Rising-
—-1 low c ’\l falling
Downstep Pl Global rise
Upstep Ny Global fall
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Appendix B. Tables for SC syllables: pinyin
spelling and phonetic transcriptions

In the following tables, on the first column of each table, all non-glide initial
consonants (i.e. the IN1T1A L) are listed, and the glides and/or rimes (i.e. the
FINAL) are arranged on the first row of each table. The initial consonants are
grouped according to the order of: (i) labials; (ii) coronal stops and lateral; (iii)
dental affricates/fricative; (iv) post-alveolars; (v) alveolo-palatals; (vi) velars;
and (vii) the so-called ‘zero-initial’. Those zero-initial syllables in parentheses
in Tables I and II are those beginning with a glide phonetically and in pinyin
(see (7) in §5.2.4, §6.1.1, §6.2, and $8.1.3) and will be shown also in Tables
III-TV. Each table cell consists of the pinyin letter(s) in italic and the IPA
symbol(s)/phonetic transcription below.

Table | Syllables without glides: a single segment or a diphthong in the
nucleus/rime.

a e i i u 1 i ai ao el ou

a ¥ 1 y u 1 al au el ou
b ba bi bu bai bao bei
p pa pi pu pai pau  pei
p pa pi pu pai pao pei pou
P pa o p'u pPai  plau ptei  plou
m  ma mi mu mat mao mei mei
m ma mi mu mai mau mel mou
f fa fu fei fou
f fa fu fei fou

(cont.)
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Table | (cont.)

ts

tsh

zh
ts

ch
ts

sh

te

te

da
ta

ta
tha

na
na

la
la

za
tsa

ca
ts'a

sa
sa

zha
tsa

cha
tsha

sha
sa

de di

ty ti

te t

thy  thi

ne ni

ny ni

le L

Iy I

ze

tsy

ce

tshy

se

SY

zhe

tsy

che

t§hx

she

S¥

re

I¥
7i
tel
qi
tehi
X1
¢l

nit
ny

lii

Ju
tey
qu
tely

xXu
ey

du
tu

tu
u

nu
nu

Iu
lu

zZu
tsu

cu
ts"u

Su
su

zhu
tsu

chu
ts"u

shu
su

ru
Ju

zi

ts1

1

tShJ

s1

51
zhi
81
chi
ts"x
shi
S
ri
11

dai
tai

tai
thai

nai
nai

lai
lai

zai
tsai

cai
tshai

sai
sai

zhai
tsai

chai
tsal

shai
sal

dao
tau

tao
au

nao
nau

lao
lau

zao
tsau

cao
tshcu1

sao
sau

zhao
tsau

chao
tghau

shao
sau

rao
Jau

dei

tel

nei
nei

lei
lei

zel
tsel

zhei
tsei

shei
sei

dou
tou

tou
ou

nou
nou

lou
lou

Zou
tsou

cou
tShOLl

sou
sou

zhou
tsou

chou
mhou

shou
sou

rou
Iou

(cont.)
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Table | (cont.)

_ Tables for SC syllables

ga
ka

ka
kPa

ha

Xa

ge
ky

ke
khy

he

XY

€
¥

(yi)
(ji)

gu
ku

ku
kru

hu

Xu

(yu) (wu)
(qy) (wu)

gat
kai

kai
kPai

hai

xai

gao
kau

kao
kMau

hao
xau

ao
au

gel
kei

kei
khei

hei

xel

el
el

gou
kou

kou
khou

hou
xou

ou
ou
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Table Il Syllables without glides: a rhotacized rime or a vowel with a nasal coda
in the rime.

o = T o 5 3 aeliae) e B o

~ o

ts

tsh

zh

ts

ts

er
Al

an
an

ban
pan

pan
p"an

man
man

fan

fan

dan
tan

tan
an

nan
nan

lan
lan

zan
tsan

can
ts"an

san
san

zhan
tsan

chan
t§h an

ang
an

bang
pay

pang
pap

mang
marn

fang
fan

dang
tap

tang
thap

nang
namg

lang

zang
tsarg

cang
ts"ap

sang
san

zhang
tsan

chang
t§h013

en
an

ben
pan

pen
pPan

men

man

fan

nen
nan

zen
tsan

cen
ts"on

Sen
san

zhen
tson

chen
t§han

eng
3

beng
pen

peng
p"an

meng
mon

feng
fon

deng
ton

teng
thalj

neng
nam

leng

zeng
tson

ceng
ts"op

seng
san

zheng
tsap

cheng
ts"on

in iin ong

in yn urp

bin

pin

pin

ptin

min

min
dong
tup
tong
i un

nin nong

nin nupy

lin long

lin lup
zong
tsurg
cong
tshun
song
sup
zhong
tsup
chong
tsPup

(cont.)
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Tables for SC syllables

Table 11 (cont.)

sh shan  shang  shen sheng
S san san sen $91)
r ran rang ren reng rong
1 an  1ap 19N J191) g
j jin jun
te tein teyn
q qin qun
geh tehin - tehyn
X Xin xun
& gin cyn
g gan  gang  gen geng gong
k kan  kap kon kan kun
k kan  kang  ken keng kong
G kPan  kPap kMon kPap kMup
h han  hang  hen heng hong
X Xan  Xan Xon X3 xug

o er an ang en eng (yin) (yun)

21 an an an an (jin) (yyn)

~noTe: The syllable o [o] in the second column is used for only two or three
exclamation or interjection markers like oh or ah in conversation, so I have not
discussed it in chapters 5 and 6. The pronunciation is close to [2] and is relatively
short in duration. A discourse level exclamation or interjection marker may differ
in sound and syllable structure from those in content words.
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Table 11l Syllables with the [j] glide.

o I

S 5 3 sofia

- ]

ts

tsh

zh
ts

ch
ts

2t

1a
ja

lia

140
jau
biao
pjau
piao
h .
pljau

miao
mjau

diao
tjau

tiao
thjau
niao

njau

liao
ljau

ie
je
bie
pje
pie
p'je

mie
mje

die
tje

tie
je

nie
nje

lie

ou
jou

miu
mjou

diu

tjou

niu
njou
liu
ljou

1an iang
jen jan
bian
pjen
pian

h .
p'jen

mian
mjen

dian
tjen

tian
thjen
nian

njen

lian
ljen

niang
njan

liang
ljan

ing
jon
bing
pjen
ping
p"jon

ming
mjan

ding
tjon
ting
t"jop
ning
njan
ling
ljap

iong
jun

(cont.)
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Tables for SC syllables

Table Il (cont.)

sh
)

] jia  jiao

te tgja  tgjau

q gia  qiao
tg.;hja tg;hjau

X xida x1ao0
¢ gja  glau

yi  ya yao
i ja jau

jie
tgje
qie
tehje
xie
gje

ye

je

Jiu
tgjou
qiu
tehjou
xXiu
gjou

you
jou

jian
tgjen
qian

teh jen

x1an
¢gjen

yan
jen

jiang  jing  jiong
tgjap  tgjon  tgjup
qiang  qing  qiong
tehjan  tehjon  tehjup

xiang  xing  xiong
gan  gog  gup

yang  ying  yong
jap  jep  jup
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Table IV Syllables with the [g] glide.

"
Uy

b p

p P

m m

f f

d t

t £

n

I

1

Z ts

tsh

s s

zh  ts

ch tsh

sh S

r 1

j

te

q

tgh

G

g k

k kh

h X
yu

iie ilan
ye yen
niie

nye

lite

lye

Jue juan
teye teyen
que quan
te"ye te"yen
xue xuan
eye eyen
yue yuan
ge yen

in

yun
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Tables for SC syllables

Table V Syllables with the [w] glide.

U

ua

wu wa

v~ o

o TG~ |

B 3

- =

ts

tsh

zh
ts

ch
ts

zhua
tswa

chua
tsPwa

uai

wal

zhuai
tswal

chuai
tsPwai

0 uo

WO WO

bo

pwo

po

phwo

mo

mwo

fo

fwo
duo
two
tuo
thwo
nuo
nwo
luo
Iwo
ZUo
tswo
CUo
ts"wo
suo
SWO
zhuo
tswo
chuo

uei

wel

dui

twel

tui

thwei

zZui
tswel

cui
tshwei

sui
swel

zhui
tswel

chui

ts"wo tshwei

uan

wan

duan
twan

tuan

thwan

nuan
nwan

luan
Iwan

zuan
tswan

cuan
tshwan

suar
swanmn

zhuan
tswan

chuan
ts"wan

uang

wang

zhuang
tswap

chuang
ts"wan

uen ueng

wan waI)

dun
twaon

tun
thwgn

lun
lwan

zun
tswan

cun
tshwan

sun
swan

zhun
tswan

chun
t§hwan
(cont.)
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Table V (cont.)

sh shua shuai
S swa  swai
r rua

1 wa

j

te

q

teh

g gua  guai
k kwa  kwai
k kua  kuai
kP kPwa kPwai
h hua  huai

Xxwa  xwal

wu wa wai
wu wa wai

shuo
SWo

ruo

guo
kwo

kuo
kh'wo
huo

XWO

wo
WO

shui
swei

rui
Iwel

gui
kwei

kui
khwei
hui

xwel

wei
wel

shuan
swan

ruamn
JIwdan

guan
kwan

kuan
kPwan

huan
xwan

wan
wan

shuang shun

swai

guang
kwan

kuang
kl'wanp

huang

xXwar)

wang
wan

swan

run
Jwan

gun
kwan

kun
kPwon

hun
Xwan

wen weng
wan wap




Appendix C. Internet resources

Comprehensive internet resources

http://chinalinks.osu.edu/
(This site contains hundreds of China and Chinese language and linguistics
related websites.)

Chinese language and dialect maps

http://www.lib.utexas.edu/maps/middle_east_and_asia/china_ling_90.jpg
http://www.rcl.cityu.edu.hk/atlas/index.htm

Pinyin and romanization

http://www.loc.gov/catdir/pinyin/romcover.html

(A Library of Congress page that contains correspondences between the
Wade-Giles and pinyin romanization systems.)

http://www.edepot.com/taoroman.html (a comparison of different
romanization systems.)

http://www.pinyin.info/

http://www.courses.fas.harvard.edu/~pinyin/ (includes a pronunciation
guide.)

Chinese newspapers/media

http://www.cuteway.net/link.html

(This site contains a comprehensive list of links to Chinese newspapers,
magazines, and media, including those in the US and Europe, and also
links to some museums, encyclopedias, and digital maps.)
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http://news.google.com/news?ned=cn (Google news — China)
http://news.google.com/news?ned=tw (Google news — Taiwan)
http://news.google.com/news?ned=hk (Google news — Hong Kong)
http://www.xinhuanet.com/ or http://www.xinhuanet.com (China)
http://news.chinatimes.com (Taiwan)
http://www.worldjournal.com (US)
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Glossary

ACCIDENTAL GAP A phonologically well-formed syllable or word which happens
not to exist, such as [blik] in English and *[nje],;4 in SC. See also sYSTEMATIC
GAP.

AcousTic PHONETICS The branch of phonetics which studies the physical
characteristics of the sound waves produced in speech.

AFFIX A morpheme that can only occur by attaching to a word or stem. An affix
attached to the beginning of a word/stem is a prefix, such as un in unhappy,
and an affix attached to the end of a word/stem is a suffix, such as nessin
happiness.

AFFIXATION A word formation process of attaching an affix to a word/stem, e.g. the
creation of unhappiness through attaching un and ness to happy. Affixation by
adding a suffix is called suffixation and affixation by adding a prefix is called
prefixation.

AFFRICATE A consonant produced with complete closure followed by slow release
with fricative noise, e.g. [t[] in church and [ts] in SC zuo ‘sit’.

ALLOMORPH A variant of a morpheme that occurs in a particular context: e.g. the
English plural suffix s has three allomorphs: [z] after a voiced sound as in dogs, [s]
after a voiceless consonant as in cats, and [oz] after a sibilant as in kisses.

ALLOPHONE A variant of a phoneme that occurs in a particular context: e.g. in
English, [p] in spot is an allophone occurring after [s] and [p"] in potis an
allophone occurring syllable initially; in SC, [e] is an allophone of /a/ occurring
next to [i]/[j] as in béi ‘north’ and ye ‘leaf’ and [o] is another allophone of the same
phoneme occurring next to [u]/[w] as in gou ‘dog’ and wd T.

ALLOPHONIC RULE A rule that produces an allophone.

ALVEOLAR A consonant that makes use of the alveolar ridge in articulation.

ALVEOLAR RIDGE The bony area behind the upper teeth.

ALVEOLO-PALATAL A consonant that makes use of the alveolar ridge, the front part
of the tongue, and the hard palate in articulation.

APICAL Articulated with the tip of the tongue.

APPROXIMANT A consonant produced with articulators approaching each other
without enough constriction to cause friction.

ARTICULATOR Any specific part or organ of the vocal tract for speech production.

ARTICULATORY Pertaining to the articulation of sounds.
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ARTICULATORY PHONETICS The branch of phonetics which studies the
articulatory mechanisms of speech production.

ASPIRATED Produced with aspiration.

ASPIRATION Voiceless breathing that occurs after a consonant before voicing starts
for the following vowel.

ASSIMILATION A phonological process by which a sound becomes more similar to
an adjacent sound. If the sound becomes totally identical to an adjacent sound, the
process is total assimilation. If a sound takes on only some features of an adjacent
sound, the process is partial assimilation (see also TONE SPREAD).

ASSIMILATORY Pertaining to assimilation.

AUDITORY Relating to the sense of hearing or perception of speech.

BILABIAL A consonant produced with both upper and lower lips.

BROAD PHONETIC TRANSCRIPTION Phonetic transcription that does not
include all the phonetic details.

CATEGORICAL Having discrete absolute distinctions between sounds or
suprasegmentals (cf. GRADIENT).

cENTRAL For vowels, neither front for back, and for consonants, articulated with
airflow along the medial line of the vocal tract (cf. LATERAL).

CLOSED SYLLABLE See SYLLABLE

cLosURE The period of time the constriction of a consonant is made (cf. RELEASE).

COARTICULATION An articulation with overlapping of adjacent segments or tones
when a segment or tone is influenced by adjacent segment or tone. Assimilation is a
phonological process that has its origin in phonetic coarticulation.

CODA See SYLLABLE

COMPLEMENTARY DISTRIBUTION The allophones of a phoneme are said to be
in complementary distribution when they occur in different and mutually exclusive
contexts. See ALLOPHONE for examples.

coMPOUND A complex word formed by combining two words: e.g. in English,
hotdog and classroom, and in SC, jiédeng ‘street light’

CONSONANT INSERTION A phonological process that inserts a consonant in a
particular context, usually between vowels or filling in the onset in an onsetless
syllable.

CONSONANT WEAKENING A phonological process by which a voiceless stop
becomes a voiced stop or fricative, a fricative becomes an approximant, or a long
consonant become short. In general, the process reduces the degree of constriction
and duration of the consonant.

CONSTRAINT A restriction on possible and impossible linguistic structures,
representation, organization, or processes that applies either cross-linguistically or
in a particular language (cf. RULE).

CONSTRAINT-BASED APPROACH An analytical approach in phonological
theory in which constraints play the crucial role in accounting for phonological
phenomena.

CONSTRICTION A narrowing or closure of articulators within the vocal tract at
some particular point during an articulation.

CONTENT wWoRD A word with lexical content/meaning such as a noun, a verb, an
adjective, or an adverb.

CONTOUR TONE $¢e TONE

CONTRASTIVE $€€ DISTINCTIVE
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coRrONAL A phonological feature for articulation made with the tip or blade of the
tongue such as in dentals, alveolars, and post-alveolars.

DECLINATION A gradual general downward trend in pitch in a phrase or sentence.

DENTAL A consonant produced with constriction involving teeth.

DERIVATION The procedure by which an underlying representation is converted to
surface representation through rule application.

DEVOICED When an original voiced sound becomes voiceless.

p1AcRITIC A small mark added to an IPA symbol to reveal more details that
distinguish different phonetic properties a symbol may exhibit; e.g. a dental nasal
can be transcribed as [1) with a diacritic beneath the symbol as opposed to alveolar
nasal [n]. See also Appendix A.

DIPHTHONG A complex vowel that changes the vowel quality during a syllable or the
combination of two vowels in the nucleus, e.g. [ai] in SC (¢f. MONOPHTHONG).

DISSIMILATION A phonological process by which a sound becomes less similar to
an adjacent sound.

DISSIMILATORY Pertaining to dissimilation.

DISTINCTIVE Two sounds are said to be distinctive or contrastive when they can
distinguish word meaning, i.e. when they are separate phonemes; e.g. /s/ and /z/ are
distinctive in English since sap and zap have different meanings but differ only in
the initial consonant (cf. MINIMAL PAIR). We can also say that /s/ and /z/ are
phonemic consonants in English. A feature is said to be distinctive when it can
differentiate two phonemes; e.g. the feature [voice] is distinctive since it
differentiates /s/ from /z/ in English.

DISTINCTIVE FEATURES S€€ PHONOLOGICAL FEATURES

DIsYLLABIC Having two syllables.

pORSAL A phonological feature for articulation made with the back of the tongue or
the body (both front and back) of the tongue.

FOSee FUNDAMENTAL FREQUENCY

FINAL In Chinese, the part of the syllable without the initial consonant
(cf.INITIAL).

FooT A fundamental unit of rhythm usually consisting of two or more syllables with
one syllable bearing the stress or prominence.

FOOT BUILDING The process by which a sequence of syllables is parsed into feet.

ERICATIVE Consonant produced with a high degree of constriction but short of
complete closure so that turbulent airflow with friction noise is created.

FUNCTION wWORD A word with less lexical content or meaning and which has a
grammatical function, such as a preposition (e.g. to, for in English), an article (e.g.
a, the in English), a particle (e.g. the question marker ma in SC), or a conjunction
(e.g. and, or in English).

FUNDAMENTAL FREQUENCY (Fo) The rate of vibration of the vocal folds in
speech production. If the vocal folds open and close (i.e. vibrate) 100 times per
second, then the fundamental frequency (FO0) is 100 Hz.

GEMINATION A phonological process by which a short segment becomes long; e.g.
[n] becomes [nn].

GLIDE A vowel-like consonant produced with minimal constriction such as [j] and
[w]. It is also called semi-vowel and is grouped with vowels as vocoids. A glide
occupies the onset or coda position. Under some analyses, it can be part of a
diphthong such as [aw] for [au].
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GLOTTAL Articulated with constriction at the glottis.

croTTi1s The opening between the vocal folds in the larynx through which
airstream flows.

GRADIENT Distinctions of sounds or suprasegmentals varying along a
continuum of some phonetic dimension without discrete categories
(cf. CATEGORICAL).

HARD PALATE The hard bony structure at the roof of the mouth behind the alveolar
ridge.

HEAVY SYLLABLE A syllable that has a long vowel and a diphthong in the rime.
For some languages, a syllable with a single short vowel plus coda consonant(s) in
the rime is also heavy. A heavy syllable is analyzed as having two moras.

HOMORGANIC Having the same place of articulation.

iN1TIAL In Chinese, the initial consonant of a syllable (cf. FINAL).

INTERDENTAL A consonant produced with the tip of the tongue slightly between
the upper and lower teeth.

INTERNATIONAL PHONETIC ALPHABET See IPA

INTONATION Variation in pitch stretched over a phrase or sentence to convey
syntactic and/or contextual meaning.

1pA A unified set of phonetic symbols used to transcribe possible sounds in all
languages. It is designed to have a unique one-to-one correspondence between a
sound and a symbol. See also Appendix A.

LABIAL A consonant whose articulation involves one or both lips.

LABIALIZED A consonant is labialized if it exhibits some degree of lip-rounding as
its secondary articulation.

LABIODENTAL A consonant produced with constriction involving the upper lip and
the lower teeth, such as [f] in English and SC.

LABIOVELAR A sound whose articulation involves both the lips and the velum.

LAMINAL Articulated with the blade of the tongue.

LATERAL A consonant articulated with constriction along the median line of the
vocal tract while allowing airstream to flow over one or both sides of the tongue
(cf. CENTRAL).

LEVEL TONE see TONE

LIGHT SYLLABLE A syllable that has a single short vowel in the rime. For some
languages, a syllable with a single vowel plus coda consonant(s) in the rime is also
light. A light syllable is analyzed as having one mora.

L1QUID The label for the class of consonants consisting of laterals and rhotics.

MANNER OF ARTICULATION A parameter in consonant classification based on
the degree of constriction of the consonants; e.g. stops, fricatives, nasals, and
approximants.

MARGIN The onset and coda of a syllable.

MAXIMAL ONSET PRINCIPLE The phonological principle that requires that a
word medial consonant be syllabified as part of the onset before it is syllabified as
part of the coda.

MINIMAL PAIR Two words that differ in a single consonant, a vowel, or a tone and
that have different meanings. The different consonants, vowels, or tones in a
minimal pair are separate phonemes and are distinctive.

MODIFIER A grammatical element that describes a property of a noun, a verb, or a
phrase; e.g. quickly in run quickly and blue in blue sky.
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MONOPHTHONG A vowel that has no change of vowel quality during a syllable, e.g.
[a] in SC (cf. DIPHTHONG).

MONOPHTHONGIZATION A phonological process that changes a diphthong to a
monophthong, e.g. from [ai] to [e].

MONOSYLLABIC Having one syllable.

MORA A phonological weight unit larger than a segment but smaller than a syllable.
A syllable with one mora is a light syllable and a syllable with two moras is a heavy
syllable. A short vowel has one mora, a long vowel or a diphthong has two moras,
and a coda consonant may or may not have a mora depending on languages.

MoRrPHEME The smallest unit of language that carries information about meaning
or function; e.g. the word cats consists of two morphemes cat + s.

MORPHOLOGY The branch of linguistics that studies the structure of word and
word formation processes.

MORPHO-SYNTACTIC Pertaining to morphology and syntax.

NARROW PHONETIC TRANSCRIPTION Phonetic transcription that encodes
detailed phonetic information.

NASAL A sound made with the airstream flowing through the nose. See vELUM.

NASALIZED VOWEL A vowel made with the airstream flowing through both the
oral and nasal cavities.

NATURAL CLASS A group of sounds that share the same phonetic properties and
pattern as a group in phonological processes.

NEUTRAL TONE A tone that occurs in a short unstressed syllable with variable
phonetic realizations depending on contexts.

NOoN-sYLLABIC In syllable onset or coda position, i.e. not in nucleus position.

NUCLEUS See SYLLABLE

oBJECT In a sentence, a grammatical element that receives the action or denotation
of the verb; e.g. in the sentence I like dogs, dogs is the object.

OBLIGATORY RULE See RULE

oBSTRUENT The class of consonants with complete closure or high degree of
constriction such as stops, affricates, and fricatives (cf. SONORANT).

ONSET Se€ SYLLABLE

OPEN SYLLABLE S€€ SYLLABLE

OPTIONAL RULE Se€ RULE

ORAL An articulation made with the soft palate (velum) raised to block the air
passage leading to the nose (see VELUM ).

PALATAL A consonant produced with the front of the tongue and the hard palate.

PALATALIZATION A phonological process by which a coronal or velar consonant
becomes a palatal, palato-alveolar, or alveolo-palatal consonant, usually next to a
high front vowel. The term can also be used to make a consonant palatalized.

PALATALIZED A consonant is palatalized if it involves the front of the tongue
approaching the hard palate as its secondary articulation.

PALATO-ALVEOLAR A consonant made at the post-alveolar region by using the
blade of tongue.

PARTIAL ASSIMILATION 5€€ ASSIMILATION

PARTICLE A grammatical element used to convey syntactic or contextual meaning;
e.g. the question marker ma in SC as in i ldi ma ‘you-come-ma; are you coming?’

PERCEPTUAL PHONETICS The branch of phonetics studying the perception of
speech sounds.
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pHONEME A distinctive (or contrastive) sound of a language that can differentiate
word meaning and is also an abstract segment with predictable phonetic variants
(i.e. allophones). For example, /p/ and /b/ are phonemes in English because the
minimal pair pan and ban differ only in /p/ versus /b/ and have different meanings,
and the phoneme /p/ has phonetic variants or allophones [p®] as in potand [p] as
in spot.

PHONEMIC s€e DISTINCTIVE

PHONEMIC TONE A tone that is distinctive and can differentiate word meaning.

PHONETIC FEATURE SEE PHONETIC PROPERTY

PHONETIC PROPERTY The component that can be independently controlled in
speech production or the smallest unit that makes up segments (i.e. phonetic
features) such as nasal, labial, aspiration, etc.

PHONETIC REALIZATION The actual phonetic production or phonetic variant of
a phoneme, a word, an underlying representation, or any phonological form (see
SURFACE REPRESENTATION).

PHONETIC RULE See RULE

pHONETICS The branch of linguistics that studies how speech is produced and
perceived and what the physical properties or sound waves of the speech are.

PHONOLOGICAL FEATURES A set of phonological features or distinctive features
is a set of phonetically derived properties used to distinguish all
possible phonemes in languages, to uniquely characterize individual sounds, to
define natural classes of sounds, and to describe phonological processes and
rules.

PHONOLOGICAL PROCESS A process by which a phonological entity, such as a
segment or a tone, is modified in a particular way; e.g. when a oral sound becomes
a nasal sound, the process is called nasalization.

PHONOLOGICAL RULE $€€ RULE

PHONOLOGY The branch of linguistics that studies how sounds and suprasegmentals
are organized and represented, and how they vary phonetically in different contexts.

PHONOTACTIC CONSTRAINTS The set of constraints on possible and impossible
sequences of segments within a syllable, a morpheme, or a word.

PHONOTACTICS S¢€ PHONOTACTIC CONSTRAINTS

prrcH The percept of rate of vibration, the frequency of a sound, or simply the
auditory property of a sound that a listener can place on a scale from low to
high.

pITCH CONTOUR The pattern of pitch movement; e.g. a level tone (such as the high
level tone HH or 55) has no pitch movement and maintains the same pitch level
(pitch height) within a syllable, whereas a contour tone (such as the falling tone HL
or 51) exhibits pitch movement from one pitch level to another.

prrcH LEVEL The pitch height or scale of a pitch, e.g. high, mid, or low.

pITCH vALUE The numbers assigned to a tone to indicate its pitch level and pitch
contour; e.g. the falling tone in SC starts with a high pitch level and ends with a low
pitch level to form a falling pitch contour and is assigned the pitch value 51, with 5
indicating the highest pitch level and 1 the lowest.

PLACE OF ARTICULATION A parameter of sound classification based on the
location where a sound is made within the vocal tract.

PLOSIVE A stop made with the airstream flowing outward from the lungs and the
vocal tract.
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POLYSYLLABIC Having more than one syllable or having multiple syllables.

POST-ALVEOLAR A consonant made with the tip or blade of the tongue and the
region behind the alveolar ridge.

PREDICATE In a sentence, the part that excludes the subject. For example, in
sentences like I like dogs and I am a teacher, like dogs and am a teacher are the
predicates and [ is the subject.

PREFIX Se€ AFFIX

PREFIXATION See AFFIXATION

PRIMARY STRESS see STRESS

PROSODIC Pertaining to prosodic units and suprasegmentals.

PROSODIC DOMAIN Any phonological unit larger than a segment, such as a
syllable, foot, phonological word, or phonological phrase, that is relevant to some
phonological processes.

PROSODIC STRUCTURE Linguistic structure consisting of organized prosodic
units. For example, in a word like magazine the prosodic structure consists of three
syllables, ma.ga.zine, and two feet, (maga)(zine), with the first two syllables
dominated by the first foot and the third syllable by the second foot.

PROSODIC UNIT A unit that is used in prosodic structure and organization and
forms a prosodic domain for the application of phonological processes, e.g. syllable
and foot.

REDUCTION A phonological process by which a segment or a sequence of segments
is shortened or ‘weakened’ in some way. For example, a vowel becomes a short
central vowel in an unstressed syllable or two segments within a rime are shortened
into one.

REDUPLICATION A morphological (or word formation) process by which some
phonological elements are repeated for lexical or grammatical purposes; e.g. ma
‘mother’ — mama ‘mother’ in SC.

REGISTER The pitch range available to a speaker. Technically, this term is used in the
classification of tone in some tone languages. The pitch range is divided into high
register, the higher half of the pitch range, and low register, the lower half of the
pitch range. A high register tone has its pitch level and movement mostly within
the higher half of the pitch range.

RELEASE The period of time or the point of time when the closure or constriction of
a consonant is removed (i.e. is released) (cf. CLOSURE).

RESYLLABIFICATION A process by which a segment is reassigned from one syllable
to another. For example, an original coda consonant is syllabified as an onset
consonant, usually when a vowel-initial morpheme or word is added: the coda
consonant [n] in the third syllable of o.ri.gin is resyllabified as the onset of the last
syllable in o.ri.gi.nal when the suffix alis added.

RETROFLEX A post-alveolar sound made with the underside of the tip of the tongue
(by curling the tongue backward) and the area between the alveolar ridge and the
hard palate (i.e. the post-alveolar region).

RHOTACIZED Having the auditory quality of an r-like sound, e.g. the vowel before r
(as in far, bear) in American English is rhotacized and the vowel in the SC syllable
er is also a rhotacized vowel.

RHOTIC An ‘r-like’ sound that may have somewhat different phonetic properties in
articulation among different languages but share some similar auditory properties.

RIME See SYLLABLE



Glossary

RIME REDUCTION A process by which the vowel in the rime becomes shorter or
centralized or the segments within a rime are merged into one segment.

RULE A specific way of modifying a linguistic form used by a language. For
example, a phonological process of nasalization that changes an oral sound to a
nasal vowel can be manifested by a rule that changes an oral vowel to a nasalized
vowel before a nasal consonant in one language but by a rule making the same
change after a nasal consonant in another language. A rule that must apply
whenever the condition is met is an obligatory rule and a rule that may or may not
apply is an optional rule. Phonological rules derive surface representation
(phonetic realization) from underlying representation and produce categorical
outputs. A phonetic rule modifies a segment or suprasegmental in terms of
phonetic properties that are not distinctive and produces gradient outputs
(cf. CONSTRAINT).

SECONDARY ARTICULATION An articulation with a lesser degree of constriction
simultaneously added to the primary articulation; e.g. a labialized [k], transcribed
as [k"], has velar as the primary articulation and a lip-rounding property as the
secondary articulation.

SECONDARY STRESS Se¢ STRESS

SEGMENT A speech sound such as a consonant or a vowel.

SEGMENTAL PROCESS A phonological process that modifies a segment.

SEMI-VOWEL See GLIDE

SIBILANT A fricative or affricate with high-pitched hissing sound; e.g. [s], [z], [ts],
1.

SOFT PALATE Se€ VELUM

soNORANT The class of sounds consisting of nasals, liquids, and approximants
(i.e. non-obstruent consonants), which have the characteristic of allowing the
airstream to flow out of the vocal tract with a lesser degree of obstruction (cf.
OBSTRUENT).

soNORITY The openness and loudness (i.e. a type of prominence) of a sound
(cf. SONORITY HIERARCHY).

SONORITY HIERARCHY The scale on which sounds are ranked based on the
degree of sonority: e.g. vowels are more sonorous (have a higher degree of
sonority) than consonants and a low vowel is ranked highest on the hierarchy/scale
and a stop is placed lowest.

SONORITY SEQUENCING PRINCIPLE (ssP) A universal phonological
constraint on syllable structure, which claims that the segments before and after
the nucleus should have descending sonority.

sTEM A morphological unit to which an affix can be attached.

sTOoP A consonant produced with complete closure within the oral tract.

STRESS A type of prosodic prominence typically resulting in longer duration, higher
pitch, and/or greater degree of loudness within a syllable. A syllable with stress is a
stressed syllable and a syllable without a stress is an unstressed syllable. When a
word has more than one stress, only one stress is the primary stress and the other
stress(es) have a secondary stress. For example, in a word like o.ri.gi.na.li.ty, the
primary stress is on the fourth syllable na and the secondary stress is on the first
syllable o. The primary stress has a greater degree of prominence than a secondary
stress.

STRESSED SYLLABLE S€€ STRESS
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suBJECT In a sentence, the part that indicates the doer of an action or entity to be
described in the predicate; e.g. That picture in That picture is pretty and Iin I
washed the car are subjects.

SUFFIX See AFFIX

SUFFIXATION see AFFIXATION

SUPRASEGMENTAL A phonological element such as stress and tone that has a span
larger than a single segment and is considered to be separable from segments.

SUPRASEGMENTAL PROPERTY A property or feature exhibited in a
suprasegmental.

SURFACE REPRESENTATION (sR) The output of a sequence of rule applications
which is considered to be the phonetic realization or phonetic representation of an
underlying representation (phonological representation).

sYLLABIC In nucleus position.

SYLLABIC CONSONANT A consonant in nucleus position.

SYLLABIFICATION The procedure or rule of grouping segments into syllables.

SYLLABLE A phonological prosodic unit with a short sequence of segments that
serves for the organization of words and utterances. A syllable can be divided into
onset and rime, and the rime further divided into nucleus and coda. The onset and
the coda contain one or more consonants or glides, whereas the nucleus usually
contains a vowel or a diphthong, and less commonly a syllabic consonant. For
example, for the syllable strict, the onset is str, the rime is ict, the nucleus is 7, and
the coda is ct. A syllable that ends in a consonant is a closed syllable (e.g. pan ‘dish,
plate’ in SC) and one that ends in a vowel is an open syllable (ni ‘you’ in SC).

SYLLABLE CONTRACTION A phonological process by which segments in two or
three syllables are reorganized into one single syllable.

sYNTACTIC Pertaining to syntax. -

sYNTAX The branch of linguistics that studies sentence structure.

SYSTEMATIC GAP The absence of a group of phonological forms in a language as a
consequence of some constraint.

TONAL COARTICULATION s€€ COARTICULATION

TONAL PROCESS A phonological process that modifies a tone.

TONE A pitch difference or contrast that can distinguish word meaning. A tone that
has similar pitch level or pitch height throughout the syllable is a level tone: e.g.
tone 1 in SC as in md ‘mother’ is a high level tone that sustains the high pitch
through the syllable. A tone that changes the pitch level within the syllable is a
contour tone: e.g. tone 4 in SC as in da ‘big’ is a falling contour tone that starts with
a high pitch but ends with a low pitch.

TONE 2 sANDHI The tone sandhi rule that changes tone 2 to tone 1 in SC when it is
preceded by tone 1 or tone 2 and followed by any phonemic tone.

TONE 3 SANDHI The tone sandhi rule that changes tone 3 to tone 2 in SC before
another tone 3.

TONE BEARING UNIT (TBU) The phonological element capable of bearing a tone,
such as mora, nucleus, rime, or syllable.

TONE DELETION A tonal process that removes a tone.

TONE FEATURE A phonological feature, such as H (high) and L (low), that is used
to distinguish and characterize different tones.

TONE INSERTION A tonal process that inserts a tone.
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TONE LANGUAGE A language that uses tone, in addition to consonant and vowel
phonemes, to distinguish word meaning.

TONE REDUCTION A tonal process by which a tone is simplified, e.g. from a
complex tone such as a falling contour tone HL (high-low) to a simple H tone.

TONE SANDHI Variation in the phonetic realization of a tone under the influence of
neighboring tones.

TONE SPREAD A tonal assimilation rule that expands a tone to a neighboring tone
bearing unit; e.g. when a high tone in a syllable is spread to the next syllable with a
low tone, the second syllable becomes a high-low falling tone.

TOTAL ASSIMILATION see ASSIMILATION.

UNDERLYING REPRESENTATION (UR) The phonological representation of
sound structure in a morpheme or word that excludes phonetic information
predictable by rules.

UNSTRESSED SYLLABLE S€€ STRESS

VELAR A consonant that makes use of velum and the back of the tongue in
articulation.

VELARIZATION A phonological process that adds a secondary articulation to a
consonant by moving the back of the tongue toward the velum; e.g. the coda lateral
in a word like fill is typically velarized (i.e. has undergone velarization) in American
English.

vELuM The soft muscular tissue after the hard palate on the upper surface of the
mouth, also called soft palate. The velum can be raised to block the air passage
leading to the nose, producing an oral sound. When the velum is lowered to allow
the airstream to flow through the nose, a nasal sound is produced.

vocAL FOLDS A set of muscles located inside the larynx that can be moved together
in vibration to produce a voiced sound or pulled apart to allow the airstream to
flow through the glottis to produce a voiceless sound.

vocaL TRACT The air passages through which speech sounds are produced.

voco1p A sound with little obstruction of the airflow: vowels and glides.

voi1cED Articulated with vibration of the vocal folds.

voI1cELESs Articulated without vibration of the vocal folds.

voick oNSET TIME (voT) The period of time lapse between the release of a
consonant closure and the point at which the vocal folds start vibrating.

VOICING ASSIMILATION A phonological process by which neighboring segments
share the same voice feature; that is, they are either all voiced or all voiceless.

VOWEL DEVOICING A process by which a vowel becomes voiceless.

VOWEL INSERTION A phonological process by which a vowel is inserted typically
in a sequence of consonants.

VOWEL NASALIZATION A phonological process by which an oral vowel becomes a
nasalized vowel.

VOWEL REDUCTION A process by which a vowel becomes shortened and
centralized (closer to a central vowel).

WEAKENING A phonological process by which a segment becomes less constricted
or shortened.
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domain

Taiwan 1, 2-3, 7, 183, 237, 265-7
TONAL PROCESS/rule 137, 1956

in fast speech 102, 200-1, 211-15, 225-6

neutral tone realization 98-100, 2014

tonal assimilation 195, 200, 226

TONAL COARTICULATION 195-6, 197,
201, 229

tonal dissimilation 195, 198, 199

TONE 2 SANDHI 102, 200-1, 2267

TONE 3 SANDHI 100, 129-30, 145, 197-8,
204-17, 225, 272

tone change for y7and bt 101, 198-9

tone change in reduplication 101-2,
199-200

TONE DELETION 195

TONE INSERTION 195

TONE REDUCTION 195, 1967, 203, 204,
272

TONE SANDHI 100-2, 129-30, 193

TONE SPREAD 195,200,226

TONE 3-4, 10, 88-90
citation tone 95
CONTOUR TONE 90,92-3, 94, 97,193
falling tone 4, 89-90, 92-3, 94, 95-6
falling-rising tone 4, 89-90, 92, 95, 96
LEVEL TONE 4,89-90,92-3,94, 97,193
NEUTRAL TONE see Standard Chinese
tone
PHONEMIC TONE see Standard Chinese
tone
PHONETIC PROPERTIES of 90-1
REGISTER 93, 97-8,99
rising-falling tone 92
rising tone 4, 89-90, 92-3, 94, 95
TONE BEARING UNIT (TBU) 92, 106,
194
tone language 88
toneless 99, 114, 201, 203—4, 225, 231
transcription of 90, 934, 99
TONE FEATURE see feature
triphthong 79

UNDERLYING REPRESENTATION (UR) see
representation

VELAR 29-30, 140
VELUM 22-3,29
VOCAL FOLDS 9, 19-20,90-1
VOCAL TRACT 9,224
vocolDp 66,80, 134, 141
VOICE ONSET TIME (voT) 37
vowel 64
centralized vowel 60, 146
front, central, and back vowels 59
high, mid, and low vowels 57-8
long vowel 57, 69-70, 109
NASALIZED VOWEL 62,143, 146, 263
retroflexed vowel see Standard Chinese
vowel
RHOTACIZED vowel see Standard Chinese
vowel; English
rounded and unrounded vowels 59-60
tense and lax vowels 60-2
vowel space 65, 67

WEAKENING and REDUCTION 158-65
consonant strength hierarchy 159
CONSONANT WEAKENING 158-60,

273
RIME REDUCTION 160-3
VOWEL DEVOICING 163-5
VOWEL REDUCTION 146, 160-3
word formation see MORPHOLOGY
writing system 5-7

zero-initial syllable seeSYLLABLE
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