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Revising the International Phonetic Alphabet
Peter Ladefoged

[To appear in the Proceedings of the Eleventh International Congress
of Phonetic Sciences, Tallinn, U.S.S.R, 1987.]

Abstract

The International Phonetic Alphabet (IPA) is widely used by many different groups
of people. Before revising it we should consider the needs of the users. We should
also realize that the symbols represent particular phonetic categories, which have to
be set up in accordance with some implied theory of linguistic phonetics. Decisions
concerning what needs to be symbolized have to be taken before deciding on the
symbols required.

Hundreds of scholars in many different disciplines rely on phonetic symbols to
convey their meaning. Some form of phonetic alphabet is essential for work in
linguistics, speech pathology, computer speech processing, language teaching,
anthropology, studies of ancient manuscripts, descriptions of social class, singing,
criminal voice identification; the list of topics that require the use of phonetic symbols is
obviously very lengthy. Some of these topics need special symbols that are suited
only for them; but all of them require a common core for their basic needs. By far the
most widely used common core is the International Phonetic Alphabet (IPA); this is the
set of symbols that most scholars take as their starting point, and then, if necessary,
augment with special symbols for their own needs.

The present set of IPA symbols had its origins nearly 100 years ago, shortly after
the International Phonetic Association was founded in 1887. It was revised many times
in its early years, but in the last 40 years there have been few changes. As a result the
alphabet is sadly out of date. New theories of linguistic phonetics have been
developed, so that we need to reconsider the principles on which the IPA rests; there
are no agreed symbols for many recently reported sounds; and additional diacritics
need to be established for newly described categories of sounds.



Any attempt to revise the IPA must begin by recognizing that by far the majority of
those who use the IPA are not phoneticians. This point is obvious from the list of users
given above. Some linguists, speech pathologists, communication engineers and
language teachers may be interested in phonetics; but most regard the IPA simply as
a tool. Phoneticians must therefore regard themselves, at least in part, as
manufacturers providing a product. If we want our product to be accepted, we must
ensure that consumers are satisfied with what we provide. This will require a certain
amount of customer research, noting both where the IPA has been succesful, and
where it has failed. The successes are, perhaps, more extensive than is realized.
There are a number of generally accepted standard usages, even among those who
do not recognize that they are often following traditional IPA usage. For example, most
English speaking linguists and phoneticians use basically IPA vowel symbols, rather
than the symbols commonly found in dictionaries of English; and all phoneticians use
[k] rather than "c" for a voiceless velar fricative. These are simply IPA usages.

The failures of the IPA seem to be in small and disparate ways, with a variety of
different causes, some of which will no doubt persist. For example, the influence of
different national orthographies on the usage of particular symbols such as [j] and [y]
are likely to be difficult to overcome.  Europeans, many of whom need to distinguish
front rounded vowels, and who are also accustomed to using the letter "j" for the first
sound in words such as German ja, will no doubt continue to use these two symbols in
the official IPA way; but Americans, who are not known for their internationalism, will
probably stick to their own orthographic "y" for the first sound in yes.

Phoneticians have long recognized that their discipline is in part a servant to
others. Revising the IPA will require us to maintain that attitude, although, of course,
we must make sure that we provide for our own needs as phoneticians as well. The
theory represented by the IPA should be high powered enough to take care of the
complexities of phonetics, while at the same time allowing others to grasp the essence
of our subject. This will involve both determining our own needs and seeking the
cooperation of other organizations, such as national and international associations
concerned with linguistics, speech pathology, language teaching and communication
engineering.

The second major point that must be emphasized before we begin is that revision
of the IPA involves revising a theory of phonetics. It is not just a matter of getting
agreement on what symbols to use. This is part of the problem; but there is also the
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much more difficult task of getting agreement on what to describe. Symbols stand for
something; they are shorthand descriptions of sets of phonetic categories. Choosing
the symbols required for an international phonetic alphabet is a simple task in
comparison with choosing the categories that need to be represented by these
symbols. The present IPA chart is a theory of phonetics specifying how sounds should
be described in terms of particular articulatory categories. For example, [6] stands for
'voiceless dental fricative' and [K] is just a short hand way of writing 'voiced dental or
alveolar lateral fricative'. We now have to consider whether these articulatory terms
are still sufficient for our needs. There are many current phonetic theories ranging from
acoustically based theories through more traditional IPA categories to elaborate
articulatory notation systems. What do we want our symbols to symbolize?

These considerations force us into thinking about a topic that phoneticians have
sometimes considered to be outside their field. Why do we need categories? What is
this theory of phonetics trying to do? In a sense this brings us back to the very first
point of this paper: the IPA has many uses. Speech pathologists, for example, may
want to think of sounds in terms of articulations, communication engineers in terms of
acoustic categories, and linguists in terms of distinctive features. It is at this point that
my own biases begin to show. | am a phonetician, but | also think of myself as a
linguist. The IPA was originally devised by linguists for the purpose of describing
languages in phonetic terms. It was not set up to be able to symbolize all the different
sounds that humans can produce. | do not want to deny the need for a set of symbols
and categories that can be extended to do this. Speech pathologists, scholars
studying language acquistion, and many others have these special requirements. But
it would be difficult to devise a practical alphabet that had no linguistic basis but simply
aimed at symbolizing all possible combinations of movements of the vocal organs.

The set of categories represented within the present alphabet is not entirely
satisfactory from a linguistic point of view. Historically the IPA was needed largely for
practical purposes of language teaching, and writing down little known languages,
rather than for the furtherance of general linguistic theory. As a result, the symbols
reflect categories that are slightly different from those required by present day linguists.
Nowadays we would like the categories symbolized by IPA segments to be those that
make evident how languages work. This means that they should reflect the feature
systems that divide and combine segments into natural classes that are made explicit
in phonological descriptions.



While noting the necessity for a feature-based IPA system, it should not be
assumed that we know which feature system would be most appropriate. . The
traditional IPA categories for specifying sounds in terms of state of the glottis, place of
articulation, manner of articulation, and airstream mechanism are one example of a
basic feature system. We need to make some additional distinctions, and to show how
the traditional categories can be related to other feature systems; but a revised version
of the IPA need not reflect an entirely different set of features from those that it currently
uses.

The final point that we have to consider before setting up an international phonetic
alphabet is the matter of how we limit the set of sounds that has to be described. This
problem is addressed in the first two of the historic principles on which the IPA is
based:

1. There should be a separate letter for each distinctive sound; that is, for
each sound which, being used instead of another, in the same language,
can change the meaning of a word.

2. When any sound is found in several languages, the same sign should
be used in all. This applies also to very similar shades of sound.

The first of these principles is an early formulation of the phonemic principle. The
second starts from the assumption that the same sound can be found in different
languages. In other words, it suggests that we begin by assuming that languages do
not differ in innumerable ways. This is equivalent to what we would now regard as a
tenet of Universal Grammar, a statement that there is a universal set of phonetic
categories that can be defined independently of any particular language.

These two historic principles imply that we should start setting up a set of
categories by making sure that we can symbolize all the contrasts that can occur within
any single language; and that we should also compare different languages to
determine what we consider to be distinct sounds. This is essentially the approach
adopted by Ladefoged and Maddieson (1986) in their attempt to assess how many
different "places of articulation" must be recognized. They suggest that there are 17,
providing as primary evidence the set of within-language contrasts that occur in the
languages shown in the Table 1. The important point to note is that there are
languages contrasting nearly all these so-called places of articulation. Ladefoged and
Maddieson go on to compare different languages and suggest that the gaps in Table 1

. .



Table 1. A matrix giving examples of contrasts among consonants. (Data from Peter Ladefoged . . . addi . aste
and Tan Maddieson (1986) (Some of ) The Sounds of the World's Languages: (preliminary version). for which references are given in Ladefoged and Maddieson. Missing contrasts due to the

UCLA Working Papers in Phonetics. 64, with some later additions and corrections. Alf the contrasts ~ distribution of lubials are E&o.ﬁna c.w.ﬁ those due to dentals or alveolars by --; to sublaminal
shown are based on the authors’ own observations, except for those in languages named in italics, retroflexes by + ; and to radical articulations by &.
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- the cases in which they could not find contrasts between certain places of articulation
within a single language - are simply accidental. For instance they point out that
IndoAryan languages such as Hindi typically have a retroflex stop in which the tip of
the tongue touches just behind the alveolar ridge; but Dravidian languages such as
Malayalam have an articulation in which the tongue is curled backwards so that the
contact is made by the underside of the tip against the hard palate (Ladefoged and
Bhaskararao, 1983). This difference is very easy to hear. It may not be used in any
language to distinguish one word from another: but there is no theoretical reason why
it should not occur as a phonemic difference.

There are other more subtle cases in which it may not be just chance that no
language uses a particular distinction. For example, it seems that there is a difference
between speakers of the form of British English known as RP, and the form of American
English spoken in California. Approximately 90% of RP speakers have a dental
fricative in which the tip of the tongue is close to the back of the upper teeth in words
such as thick and thin; but 90% of Californians actually protrude the tongue between
the upper and lower teeth during the pronunciation of these words, making an
interdental fricative. Should we therefore say that the IPA should be able to symbolize
the difference between dental and interdental sounds? Or are we really talking about
a subdivision of a single category that should be describable in words (as | have just
done), but not be regarded as two distinct items by the IPA? Essentially what we have
to decide in all these cases is whether the lack of a language contrasting a particular
pair of sounds is just an accidental gap, or whether it is impossible for a language to
use such a distinction.  This was the general approach followed by Ladefoged and
Maddieson in compiling Table 1. :

The 17 items used for row and column headings in Table 1 are much too detailed
for an everyday IPA chart. For example, most phoneticians do not need to be able
symbolize linguo-labials; but the IPA must be capable of doing this because
linguo-labials contrast with labials and dentals or alveolars in a small group of
languages spoken in Vanuatu. One way of reducing the complexity in an IPA chart
would be to group the categories, perhaps as shown in Table 2.  We could then
designate the difference between at least some subgroups by means of diacritics.
This proposal has the added advantage that it shows some of the relations among
categories (features). It also makes explicit which differences are more marked in the
sense of being more unlikely to be found distinguishing words in a language. In
addition, Table 2 exemplifies a convenient way of showing the relationship between ,
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Table 2. A hierarchical arrangement of places of articulation.

Articulatory  Lingual Specific General articulatory
region attribute place term
1 Bilabial
Labial 2 Labiodental
' 3 Linguolabial
1 Interdental
Laminal 2 Laminal dental
3 Laminal alveolar
(distributed) 4 Laminal postalveolar
5 Palatal
Coronal - - --
Apical 1 Apical dental
(Non-distributed) 2 Apical alveolar
Retroflex 1 Retroflex postalveolar
2 Subapical palatal
Dorsal 1 Velar
2 Uvular
Radical 1 Pharyngeal
2 Epiglottal
Laryngeal 1 Glottal

detailed phonetic specifications and the terms used in other feature systems.

| am aware that in setting up categories in this way | have not really addressed the
problem of how to know when two sounds in different langauges should be considered
"very similar shades of sound" (Principle 2). | do not know of any way in which such
decisions can be made on theoretical grounds. What seems an impossibly small or
difficult distinction for a foreigner to hear, is completely obvious to native speakers who



use it regularly in their language. It seems that we can never know whether we have
the complete set of features or categories that we wish to symbolize. We are not like
chemists trying to fill in elements in a pre-existing table of theoretically possible atomic
~ numbers. We are more like biologists trying to determine how many species there are
in the world, without fully having understood what intersections of categories are
possible. It is not so long ago that biologists thought that there were no mammals
(hairy, breast feeding animals) that laid eggs. But that did not stop the duck-billed
platypus from existing.

I have purposefully left to near the end of this paper the matter of individual
symbols and diacritics. The notion that seems to leap to most people's minds when
one talks about revising the IPA is the necessity for changing certain letter shapes, or
adding particular symbols. As | have tried to emphasize above, what seems much
more important to me is the theory of phonetic description that is involved.
Nevertheless, it is true that there is a need for agreement on additional symbols to
represent sounds not previously considered, (e.g. bilabial trills for which, following the
notion that capital letters represent trilled sounds, the obvious symbol is [B] ) and for
standardization of the shapes of some symbols that appear in the current alphabet in
more than one form (e.g. [§, g] ). But again, from my own particular point of view in
which the phonetic theory that we are trying to represent is of paramount importance,
the most interesting topic in connection with new symbols is the matter of diacritics.
One of the historic principles of the IPA is that:

6. Diacritics should be avoided, being trying for the eyes and troublesome to read.

This principle was originally introduced as a counter-measure to the prevalent
nineteenth century habit of piling several diacritics on to a single symbol. But it is
nowadays quite normal practice to use a single diacritic above a symbol, and another
one below. We should encourage this practice, in that, as noted above, it shows the
similarity among symbols that refer to the class of sounds that is defined by the
diacritic. All we have to do, as in other cases, is to decide what categories or features
we want to symbolize by means of diacritics.

Diacritics also have the advantage of being easy to handle on a typewriter orin a
computer word processing system. With a single diacritic stored in a dead key we can
extend the set of different (complex) symbols by a very large number. The IPA was
developed before the widespread use of typewriters, and suffered because the
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International Phonetic Association never recognized the advisability of offering an
alphabet that could be easily managed on a typewriter. We hope that the Association
will not make the same kind of mistake by overlooking the need for computer
compatibility.

There is, however, a potential problem in the widespread use of computers. This
paper is being produced on a Macintosh computer, using, for the phonetic symbols, a
font that is available from the author. The existence in the public domain of fonts such
as this should offer considerable help in the standardization of symbols. But it may
also have the opposite effect, as it is now very easy for people to develop their own
sets of symbols. Let us hope that we do not have a proliferation of many personally
defined symbols.

There are no doubt several other topics that will have to be considered before we
have a truly revised IPA. But whatever is done, it seems to me that the most important
thing is to have thorough discussion that takes notice of the two points emphasized at
the beginning of this paper: all users of the IPA must be encouraged to have their say;
and we must realize that we are not revising just a set of symbols, but a whole theory of
phonetic description. Only in this way can we make lasting improvements in one of the
most important and widely used tools in our field.

Ladefoged, Peter and lan Maddieson (1986). (Some of ) The Sounds of the World's
Languages: (preliminary version). UCLA Working Papers in Phonetics 64.

Ladefoged, Peter and Peri Bhaskararao (1983). "Non-quantal aspects of consonant
production."” Journal of Phonetics 11. 291-302.



Updating the Theory

Peter Ladefoged
President, International Phonetic Association

[To appear in The Journal of the International Phonetic Association.]

The International Phonetic Association is not usually considered as a group of
theoreticians. If the members have a self-image, they probably consider themselves
as practical people, who apply their particular skills to real problems such as
pronunciation teaching, speech pathology, the description of spoken languages, and
speech recognition. They probably do not think of themselves as part of one of the
very few organized groups in the world that promulgates an official theory about its
subject matter. But that is precisely what the International Phonetic Association does.
It sanctions an official set of symbols for representing the sounds of spoken language.
By doing so it prescribes a certain way of describing sounds; the symbols are, after all,
just symbols. They are shorthand ways of representing certain information, namely,
the choices permitted by the phonetic theory.

The general framework of this theory has remained basically unchallenged for
more than a century. It has grown with our deepening knowledge of phonetic events;
but it is still much the same articulatory schema that our phonetic forefathers
developed. We have a set of dimensions that form the parameters of our description,
and a number of options that form the set of preferred values of those parameters.
Originally there were just three phonetic dimensions for consonants: the state of the
glottis, the place of articulation, and the manner of articulation. Vowels have always
been somewhat more controversial, with the three basic dimensions, height, backness
and rounding, being sometimes supplemented by extra possiblities such as primary vs.
wide, tense vs. lax, and others. More recently we have recognized the airstream
mechanism as an independent parameter. We have also recognized several
additional articulatory possibilities within each of the traditional consonantal
parameters; for example, the early IPA charts did not include columns for retroflex or
palatoalveolar sounds, or rows for lateral fricatives or flaps, and the diacritics did not
include additional states of the glottis beyond voiced vs. voiceless.
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The way the official IPA chart is changed is by the Council of the IPA voting to
accept new possibilities. It is this procedure that makes our field unusual. Zoologists
do not vote on whether to recognize a new species. Physicists have no formal
procedure for recognizing the existence of a new particle. The IPA has always voted
on symbols; usually, however, without acknowledging (or perhaps even noting) that by
doing so they are giving official status to a particular theory of phonetics. We do not
spend a great deal of time debating, for example, the nature of the set of possibilities
that should be distinguished among states of the glottis, arguing over whether creaky
voice and laryngealized voice are distinct items. We just vote on the appropriateness
of the symbols that might be required.

The phonetic events that the IPA symbolizes are only a subset of the data
communicated by speech. People talking convey information about their attitudes,
their state of health, their individuality, and many other factors that it would be difficult to
symbolize. The principal purpose of the IPA is to enable people to write down spoken
languages, and not all the emotional and personal characteristics that are also present
in utterances. It is possible to use the symbols to convey some of the non-linguistic
nuances that occur in speech, such as vowel lengthening or idiosyncratic nasalization.
But the system was not devised with the intent that the symbols should be able to
represent all the different kinds of information that could possibly be conveyed by
speech. Babies will always be able to make noises that their parents can understand
perfectly well, but the IPA as such will not be able to represent them.

Although the IPA is essentially a system for representing facts about languages
(and dialects), even here it must inevitably fall short. The subtle variations in quality
that characterize, for example, the vowels of Danish as different from those of
Norwegian (Disner 1980) are better expressed in terms of vowel charts rather than
symbols. But where should we draw the line in deciding what to symbolize? Do we
need, for example, a way of symbolizing the difference between dental and interdental
sounds? The Principles on which the IPA is based require that there should be a
separate symbol for each sound that produces a change in meaning within a
language. We should, in traditional terms, be able to distinguish all the phonemic
difference that are known to occur. But this is really rather a poor basis for deciding
what constitutes a distinct phonetic event. From a scientific point of view it would be
better if we tried to symbolize all the differences in sound that could possibly
distinguish meanings, rather than those we have happened to have been able to
observe in languages. But so far there is no scientific basis for making this
determination, and we have to have a theory that is, at least in part, only
observationally adequate.
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This issue underlies a longstanding concern with IPA charts with respect to the
status of the empty cells. It has long been realized that they sometimes denote
physiologically impossible sounds such as pharyngeal nasals and laterals, and
sometimes they are just gaps in the inventory of sounds known to occur in the
languages of the world.  But what is often not made clear is that we sometimes cannot
decide which of these two possibilities is the case. For example, are uvular laterals
possible? They are just as plausible as velar laterals which are still not recognized on
the IPA chart, but are known to occur in many Austronesian languages (Ladefoged,
Cochran and Disner, 1977). The nub of this problem is the difficulty noted above: we
do not have a phonetic theory that enbles us to determine which phonetic events are
capable of causing phonemic differences within a language. We can certainly blank
out some of the cells on a chart, thus indicating that these combinations of categories
are physiologically impossible; but in many other cases it is appropriate for the cell to
be left blank as an indication that we do not know whether there is, or could have been,
a significant sound of this kind. Who knows what the Hittites did with their tongues?

It is course possible for phoneticians to hold different theories of phonetics, but to
use the same symbols for the same sounds. One person may regard [h] as a
voiceless vowel, and another as a glottal fricative, but both can use the symbol [h] to
refer to the same sound. Surely, it can be argued, as long as we can have a set of
symbols that everybody uses in the same way, that is all the standardization that the
International Phonetic Association can expect to be able to achieve?

This view neglects the fact that it is virtually impossible to present the symbols
without giving them names or locations on a chart. It is conceivable that the
International Phonetic Association could agree to cease its current practice of
presenting the IPA in one or more charts, and simply present a list of symbols defined
by reference to sounds in different languages. But this list would not be very useful,
either to beginning students or to expert phoneticians, all of whom want to know how
sounds are grouped together. Although we may be reluctant to accept it, it seems that
the International Phonetic Association must remain guardians of an official theory of
phonetics in which symbols are representative of certain categories.

This could still leave individual phoneticians with a certain amount of flexibility.
The categories may not mean the same things to everybody who uses the symbols.
What exactly is meant by palatoalveolar and alveolopalatal? The categories can also
be regrouped and reinterpreted. Charts such as those shown in Table 1 are useful in
explaining or designating relations; and they need not be regarded as part of the
official theory as approved by the International Phonetic Association. But when all this
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has been said the IPA will still have to be presented in some way that groups the
symbols and defines the diacritics in phonetic terms. These terms are the formal
elements of the International Phonetic Association's theory of phonetics.

Table 1. A hierarchical arrangement of the traditional places of articulation

Labial | Coronal | Dorsal | Radical | Glottal
bilabial labiodental dental alveolar postalveolar palatal velar uvular pharyngeal glottal

Some of the present elements seem clearly open to challenge. For example, it is
surely time to recognize that there are two types of fricatives, sibilant and nonsibilant.
In addition we should recognize the distinction between apical and laminal sounds. If
we do this we might also revise the meaning of the term retroflex, so that it is made
clear that it describes a particular tongue gesture. Retroflex does not usually refer to
just a place on the roof of the mouth; like apical and laminal, it is a characterization of
how the tongue is used. It generally implies a raising and slight curling of the tip of the
tongue. Extreme retroflex sounds of the kind that occur in Dravidian languages, and
which have sometimes been called cacuminal, are in fact equivalent to sublaminal
articulations, and could equally well be called retroflex (in this new sense)
postalveolar, or even palatal, sounds. Furthermore, just as there is a continuum of
places on the roof of the mouth, with certain of those places being more favored, and
given theoretical status by terms such as palatal, velar, and uvular, so equally there is
a continuum of places on the tongue. Retroflex, apical and laminal are simply named
types within this continuum.

All this argues in favor of recognizing an additional dimension, tongue shape,
which would result in the present dimension, place of articulation, being redefined. It
would be possible to regard retroflex and palatoalveolar stops as simply postalveolar,
the difference between them being specified in terms of the shape of the tongue. The
difference among fricatives of this kind is further complicated by the fact that some are
sibilants and some are non-sibilants. Bearing this in mind, we might even be able to
incorporate the domed tongue shape that occurs in alveolopalatals as being included
within this dimension, as shown in Table 2. When we do this, some ambiguities in the
use of the traditional terms become apparent. A theory of phonetics should be able to
ensure that these ambiguities do not occur. We can do this by using the terms for the
tongue shapes and the articulatory regions, eliminating altogether the terms
palatoalveolar, alveolopalatal, and retroflex when the latter is considered to be a
"place of articulation.”
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Table 2. The arrangement of some traditional terms for "places of articulation" in a two
dimensional array specifying tongue shape and region of articulation.

Coronal
dental alveolar postalveolar
Domed Alveolopalatal
Laminal Laminal dental Laminal alveolar Palatoalveolar
Apical ‘ Apical dental Apical alveolar Retroflex or Palatoalveolar if sibilant
Sublaminal Retroflex Cacuminal (retroflex)

Because of the way in which the IPA is given official approval, it is bound to be a
little conservative. Outright approval is unlikely to be given to innovative phonetic
theories that are expressed in terms of entirely new categories of phonetic dimensions
that could be symbolized. But we should at least seek the best possible presentation of
the current wisdom of our field. With this in mind the International Phonetic Association
will be sponsoring a meeting in the summer of 1989 for the purpose of revising the IPA.
Virtually all the Council have agreed to attend; and we hope that as many members of
the Association as possible will also be present, so that we can come to some
agreement on the best form of one of the most important tools of our trade. The
International Phonetic Association should be the guardian of the best available
generally accepted theory of phonetics.
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Revision of the I.P.A. : Linguo-labials as a test case

lan Maddieson

The president of the International Phonetic Association has called for
a discussion of issues concerning the revision of the International
Phonetic Alphabet (Ladefoged 1987, forthcoming). This discussion needs to
be concerned with the actual use to which the IPA is put by its 'consumers'
as well as with the way that the design of the alphabet reflects and
interacts with the notion of a phonetic theory. However, for many
phoneticians perhaps the first issue to come to mind will be the need for
possible additions to the alphabet to represent sounds that at present have
no recognized transcription. The present paper discusses suggestions for
the transcription of one class of such sounds, namely, linguo-labials. A
number of proposals are evaluated in the light of their advantages and
drawbacks and the implications they have for principles of transcription
and phonetic theory.

First, let us briefly describe the sounds we have in mind in this
discussion. Several of the Austronesian languages spoken in Vanuatu
employ a linguo-labial articulation in producing stops, nasals and
fricatives; that is, they have consonants produced with a constriction
between the tongue blade or tip and the upper lip. These languages also
have bilabial and dental or alveolar segments in contrast with the
linguo-labials. | have worked first-hand with speakers of three of these
languages. A preliminary report on the articulatory and acoustic nature of
the linguo-labials is provided in Maddieson (1987a), and a fuller
description is in preparation. Briefly we may note that their articulation
is highly distinctive, with the tongue tip frequently protruding forward of
the upper lip. Acoustically, linguo-labials are distinct from both bilabial
and alveolar segments of the same manner, but linguo-labial stops and
nasals are more similar to alveolar ones than to bilabial ones. The
linguo-labial fricatives are acoustically reminiscent of the inter-dental
fricatives of English.

llustrative examples of words showing contrasts in one of the
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relevant languages, V'enen Taut ("Big Nambas", Fox 1979), are given in
Table 1 below. In this table, the temporary transcription device adopted is
to use symbols for bilabial segments with the dental diacritic underneath
to represent the linguo-labials.

Table 1. Words illustrating linguo-labial, bilabial and alveolar sounds in
V'enen Taut.

linguo-labial bilabial alveolar
plosive (initial) patel potok tatel
"breadfruit” "my head" - "father”
nasal (medial) nomok nomok nanl
"my tongue" "my spirit" "goat”
fricative (medial) naBat naBal (voiceless only)
"stone" "songfest”

Linguo-labial sounds with a more marginal linguistic function are also
reported in Chaga (Maddieson 1987b), and in Pirahd (Everett 1982), where a
sublaminal linguo-labial occurs with socio-linguistically restricted
function. Given that the existence and contrastive linguistic function of
linguo-labials in natural human languages has been demonstrated, we may
now consider what is the appropriate modification to make tc the |.P.A. to
accommodate their existence. We will discuss five alternative strategies
to deal with the question.

The first option would be to choose to provide no ‘official'
symbolization on the grounds that linguo-labials are so rare that they can be
represented on an ad hoc basis as and when required. The implication of this
choice is that other rare sound types should also be handled in the same
way; only sounds with a certain (unspecified) breadth of distribution would
be provided with standard transcriptions. The advantage of this approach is
that the I.P.A. avoids the burden of designing and standardizing symbols and
conventions which are only rarely required and hence of limited utility. Its
drawbacks are that the LP.A. would fall short of its aim of providing a
comprehensive set of symbols for linguistic contrasts in the world's
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languages, and that the failure to recommend a standard transcription
results in the proliferation of individual variations in transcribing the same
segments. This latter problem can be seen in current practice with
linguo-labials. For example, in a number of published sources the voiced
linguo-labial fricative of Vanuatu languages may be found variously
transcribed as v, v, V', Yy, & and B . The first three of these are
simply means to differentiate the linguo-labial from v, the second three
attempt to provide a phonetically motivated symbolization. All suggest our
second option below.

This second option is to use a set of existing symbols, such as those
for bilabials, modified by use of an existing diacritic, such as that for
dental place of articulation, as in Table 1. The implication of any choice
along these general lines is that linguo-labial consonants are a modified
version of some other type of segment, or at least bear a close relationship
to them. One advantage gained is that the transcription could represent the
diachronic relationship of linguo-labials to labials or alveolars. The
linguo-labials derive from Proto-Oceanic bilabial consonants in the
languages we are discussing. Additional languages appear to have developed
but then lost their linguo-labials as they merged with alveolar consonants,
presumably due to acoustic similarities. A second advantage is that no new
symbols are required, hence the further question of allocating a key in a
keyboard layout for computer or typewriter does not arise.

The problem with this approach is that it is not obvious which choice
of core symbols and diacritic is appropriate. The unusual combination used
in Table 1 has a certain shock value, and succeeds in suggesting both the
involvement of the upper lip and the forward position of the tongue in the
production of linguo-labials, but it is unsatisfactory. The relation of
linguo-labial and bilabial places of articulation is not parallel to that of
dental and alveolar. This is true both in terms of their articulatory relation
and in terms of linguistic function. The active articulator in linguo-labials
is the tongue, whereas in bilabials it is the lower lip. Hence, representing
linguo-labials with core symbols that indicate primarily labial
articulation, either bilabial or labio-dental, seems inappropriate. Core
symbols tdn etc - which suggest a tongue tip or blade articulation -
seems more appropriate. Linguo-labials are lingual articulations in which
the tongue is displaced forward from its normal place of contact or
approximation in the dental or alveolar region. They may be viewed as
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extremely fronted versions of dental/alveolar consonants; hence the notion
of using the dental diacritic, which indicates a more forward position for
the tongue. However, the dental diacritic cannot be used with t, d n
without ambiguity, since this is already how dentals are transcribed. Other
existing diacritics which represent fronting, such as + (perhaps doubled ++
to represent extreme fronting), could perhaps be used with the
dental/alveolar core symbols. This convention would still demand rather
flexible interpretations of the meaning of both these core symbols (now
extended to include articulations in front of the teeth in a different
articulatory region) and the diacritic in question (again indicating a shift
across articulatory regions). Beyond that, we might doubt if it would be
appropriate for linguistic reasons. Where core symbols are used to represent
two (or more) distinguishable places of articulation, there is an implicit
claim about the typical pattern of contrast in languages. For example, most
languages have either dental or alveolar consonants but not both. But all
known languages with linguo-labials also have both bilabial and
dental/alveolar consonants in addition.

A third possibility would be to use a set of existing core symbols with
a newly invented diacritic. This choice raises the same problems relating to
the set of core symbols selected, but has the advantage that a diacritic can
be designed which has the unambiguous meaning 'linguo-labial articulation'.
This advantage must be balanced against the consequent increase in the
number of diacritic symbols. Historically, proliferation of diacritic symbols
has been discouraged in the IPA.

The fourth strategy would be to design a set of new symbols
specifically to represent linguo-labials. This choice carries the implication
that linguo-labial place is of similar rank to other places of articulation.
Consequently, it represents the fully contrastive status of linguo-labials in
the most satisfactory way. There is, of course, always some difficulty in
inventing new and distinctive letter shapes. Most informal suggestions |
have received from my colleagues propose new symbols with a mnemonic
character, combining elements of labial and alveolar symbols, such as
adding the cross-stroke of t to the letter p. But there is a more difficult
problem than the one of design. This concerns the uncertainty over how many
symbols to provide. An added place of articulation in the IPA chart sets up
the possibility of finding symbols for every combination of that place with
the manner categories. The minimum set of symbols required for the
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Vanuatu languages would be just four: symbols for voiced and voiceless
stops, and voiced fricatives and nasals. But how many additional ones should
be devised? The languages with linguo-labials do not have a voicing contrast
in fricatives, although in utterance-marginal positions these fricatives may
be allophonically devoiced. Should a symbol for a voiceless linguo-labial
fricative be provided? It is possible to produce laterals, implosives, clicks
and many other manners of consonants with linguo-labial place of
articulation. The decision to devise new core symbols for linguo-labials
would require some attempt to anticipate which of these might be found to
occur in the course of future research. This problem does not arise if a
solution using a diacritic is adopted.

The fifth option to consider is the use of digraphs. Representation of
segments by digraphs carries the implication that the segments in guestion
are complex articulations, either because they have sequential organization
(as is the case with affricates) or because they involve two or more
articulators (e.g. labialized sounds or doubly-articulated labial-velars). This
solution would have the advantage of incorporating into their representation
the fact that linguo-labials do 'pre-empt' two articulators. For production
of a linguo-labial both the tongue blade and the lips are used and the
linguo-labial cannot be co-produced with a simultaneous primary
articulation requiring either of these articulators. In terms of recent
hierarchical models of the organization of phonological features (e.g.
Archangeli and Pulleyblank 1986), labial and lingual (coronal) nodes are both
present. Besides this theoretical advantage, the digraph approach has the
advantage that it requires no new symbols to be devised. The drawback is
that linguo-labial articulations are not complex in the same sense as other
segments which receive representation by digraphs. They do not involve a
sequence of elements, nor do they involve combination of two different but
simultaneous articulations, as in labial-velars such as kp, gb. The use of
the digraph fp, say, to represent a linguo-labial plosive suggests either a
doubly-articulated (labial-alveolar) stop or, without the ligature, simply a
sequence of tand p. | have argued elsewhere (Maddieson 1983, 1987a) that
the languages usually cited as providing evidence that labial-alveolar double
articulations occur in natural human languages, namely Margi and Bura, do
not in fact have have such an articulation. Whether this justifies
reassigning the digraphs used to represent these putative labial-alveolar
segments so that they have a new value is another question.
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These transcriptional alternatives raise important questions about the
theoretical and pragmatic principles on which the IPA is understood to be
based. Deciding between the alternatives requires selecting a particular
balance between these factors. All users of the alphabet are invited to join
the debate and contribute their suggestions.
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Linguo-labials

lan Maddieson

1. Introduction.

A sound produced by an articulation involving the tongue and the upper lip can
be described as a linguo-labial. None of the standard texts on phonetics provides for a
linguo-labial place of articulation, neither does the International Phonetic Alphabet
include symbols for sounds with this articulation. A few authors, e.g. Smalley (1963),
recognize the potential for the tongue blade to articulate with the upper lip, but do not
consider this to be linguistically used. But linguo-labial sounds do, in fact, occur in
several Austronesian languages spoken in the South Pacific republic of Vanuatu. In
these languages they contrast with both bilabial and dental (or alveolar) segments. In
the most comprehensive available survey of Vanuatu languages, Tryon (1976) reports
linguo-labials from eight different survey points, apparently representing seven
different languages. This paper will provide the first description in some detail of these
segments from both the articulatory and acoustic points of view, based on material from
three of the languages. It will also consider the implications for phonetic and
phonological theory of including this place of articulation among those which must be
accounted for by these theories. But, before these issues are discussed, we will review
previous work on the relevant languages and discuss the history and distribution of
linguo-labials.

2. History and Distribution

2.1 Occurrence of linguo-labials

Linguo-labial segments are only known to occur as regular linguistic units in the
area of two of the larger islands in the northern part of Vanuatu, the former
Anglo-French condominium of the New Hebrides in the South-West Pacific. These
islands are Malekula and Espiritu Santo (usually known simply as Santo). In these
islands, as in the rest of Melanesia, there is a situation of great linguistic diversity.
Tryon's survey suggests that there are over a hundred languages spoken in Vanuatu,
which has a land area of only 12,189 km? and a population of less than 150,000.
Tryon probably overstates the number of distinct (i.e. mutually unintelligible)
languages, but there is no doubt that Vanuatu's rugged forested islands, its history of
small mutually hostile village-based societies and sparse population created favorable
conditions for linguistic diversification. Current trends are rapidly altering this situation,
creating more homogeneous linguistic circumstances as smaller groups are absorbed
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by more dominant ones, and as Bislama - the national language based on the pidijin
principally developed by indentured workers transplanted from the islands to work on
sugar plantations in Queensland - replaces the older languages. Some of the
languages with linguo-labials are at or approaching the point of extinction, or are
undergoing changes which will result in loss of the linguo-labials.

Linguo-labials are not entirely unknown elsewhere. Hockett (1955: 99) reports
an 'apico-labial' place of articulation for stops in Umotina (which he calls Bororo) on
the basis of personal communication from Lounsbury, who confirmed this to Ladefoged
(1971), but the data remains unpublished. A linguistically marginal linguo-labial stop
occurs in a couple of exclamations in Chaga, a Bantu language of Tanzania. And
Everett (1982) describes an articulation involving a sublaminal linguo-labial contact in
Pirahd, a Mura language of Brazil. This has a sociolinguistically restricted function in
the language and is, surprisingly, a variant of /g/.

2.2 Previous description

Although no phonetic classification provided for linguo-labial articulations (prior
‘to Ladefoged and Maddieson, 1986) they had been described in the literature almost a
century before. The articulation may have been first noted by the Rev J. Annand in an
outline grammar of Tangoa sent to the Rev D. MacDonald, and published in 1891
(MacDonald 1891: 1-14). A version of Annand's manuscript formed the basis of S. H.
Ray's grammar of the Tangoa language (Ray, 1926: 356-370), which is both more
accessible and more systematic than that published in 1891. Ray lists three labial
stops, p, p, b and three nasals, m n, n among the consonants of the language. He
notes that "The italic p is a sound between t and p pronounced with the tongue
between the teeth touching the upper lip". The phrase describing the articulation is
quoted from Annand. Annand heard words with the linguo-labial nasal as being
pronounced either as m or n “indifferently", but words with this apparently variable
pronunciation must have been noted in the grammar that Ray saw, since he regularly
records certain words with the italic n. Examination of the words transcribed with n
confirms that these items had linguo-labial nasals, e.g. tanaku 'my father. The
linguo-labial fricative is represented as 'th', having been heard as similar to the dental
fricative in English they. Acoustic similarity between linguo-labial and dental/alveolar
articulations is clearly reflected in these notes. We will return to this point below.

The anthropologist John Layard briefly described the occurrence of linguo-labials
in Vao in several publications. For example,
"In Vao, however, and at places like Matan-vat on the northern coast of
Malekula, a peculiar phenomenon is present. In all labial and nasal
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consonants the tongue is protruded slightly beyond the lips, so that
pairs of consonants so pronounced, such as d and b, m and n, p and
t, are at first almost indistinguishable without comparative philological
knowledge. One effect of this is that v and w assume a sound almost
exactly corresponding to the English voiced th ." (Layard 1934: 132).

This passage contains some confused notions, but does correctly note the similarity
between linguo-labial and alveolar sounds. Layard later stressed the relative rarity of
the linguo-labial pronunciation among the languages of Malekula.

"Of all these languages that which differs from the others most is that of
Vao, not only in vocabulary but also in pronunciation, since, by a
peculiar forward movement of the tongue betweeen the lips, certain
consonants take on a very un-Malekulan form ..." (Layard 1942: 25).

More recently, linguo-labials have been noted in more technical linguistic
publications, such as those of Guy (1974), Fox (1979), Camden (1979) and Capell &
Layard (1980). These sources describe the linguo-labials as 'apico-labials', but, as we
will show below, they are often laminal rather than apical; hence we prefer the more
general term 'linguo-labial’. Despite these records, linguists have continued to
overlook their existence when providing frameworks for the description of human
speech sounds.

2.3 Distribution and history of linguo-labials in Vanuatu

The survey points for which Tryon reports linguo-labials are Mafea, Aore, Tangoa
and Araki (small islands offshore of Santo to the east and south), and Vao (a small
island off the north coast of Malekula), Mpotovoro, Leviamp and Unmet (on the
mainland of Malekula). These locations are shown on the adjoining map. The last two
points represent a single language, that spoken by the people commonly known as the
Big Nambas. We will refer to this language as V'enen Taut, the orthographic version of
the speakers’ own name for it.! In Tryon’s survey, the lists for Mafea, Aore and Tangoa
were contributed by Jacques Guy, that for Mpotovoro by Gregory Fox and those for
Araki, Vao, Unmet and Leviamp by Tryon himself.

Tryon reports three types of linguo-labial segments, a (voiced) nasal, a voiced
fricative and a voiceless stop. According to Tryon’s wordlists, Araki has only the
linguo-labial nasal, but the other languages have all three. In our own materials from
three languages, Tangoa, V'enen Taut and Vao, we found that voiced linguo-labial
nasals and fricatives ocurred in all three, but that the reported voiceless stops in Vao
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are in fact prenasalized voiced stops. A voiceless stop did occur in Tangoa and
V'enen Taut. We do not know how reliable Tryon’s reports on the other languages are,
but as with many surveys of the type some caution should be exercised in trusting the
details, particularly as the wordlists are from several hands.

All of the languages in question, and in fact all the indigenous languages of
Vanuatu, belong to the Oceanic branch of the Austronesian family of languages. The
historical source of the linguo-labials is discussed briefly by Tryon (1976: 52-3). in
relation to a Proto-Oceanic (POC) phoneme inventory based on Grace (1969).
According to Tryon's account, the three linguo-labials - nasal, fricative and stop - are
reflexes of POC *m/*ngm, *p and *mp respectively in the environment before
non-back vowels. In other environments bilabial reflexes with these same manners
are found. In fact, bilabials occur before non-back vowels also. Tryon does not
comment on the origin of these. We will discuss a different historical scenario below.

Tryon also suggests - and he is certainly correct in this - that the distribution of
linguo-labials was formerly much wider, encompassing almost the whole of the east
and south of Santo and the northwestern tip of Malekula. This claim is based on the
occurrence of dental (or alveolar) segments as reflexes of POC labials. Survey points
Tolomako, Butmas, Tur, Tambotalo, Sakao, Lorediakarkar, Shark Bay, Roria, Orap,
Mae (and possibly Vovo) all have one more reflexes indicative of this development, for
example /& for *p, /¥ or /nd/ for *mp, /n/ for *m before nonback vowels
(according to Tryon's view). The remaining languages in this area show bilabials in all
instances. This distribution is one reason to reject the suggestion by Camden (1979)
that linguo-labials in Tangoa are a recent stylistic affectation in place of bilabials in the
elevated speech style of men. In the case of such a stylistic trait, the linguo-labials
would not correlate with any well-defined historical category. They are clearly a
conservative element in the speech of older people, rather than a recent innovation.
Younger speakers use only bilabials.

The historical data is more complex than the table of reflexes given by Tryon
suggests. Also, as we have noted, Tryon cannot correctly account for the distribution of
labials and linguo-labials on the basis of vowel environment. The full picture will not
emerge until more intensive study of Austronesian linguistic history is undertaken. For
the present time, we accept Geraghty's (1983) arguments that there were three rather
than two labial obstruents in Proto-Oceanic (or at least in Proto-Eastern Oceanic
(PEQ)). The *p of earlier POC reconstructions is more plausibly reconstructed as a
fricative, probably bilabial (Geraghty 1983 writes *v, instead of the more accurate
*B), the previously reconstructed *mp was more probably voiced *mb, and
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additionally there was also a voiceless stop *p. There were also labialized *mbw
and *pw. Beside the bilabial nasal *m, there was another proto-segment which is
likely to have been a labialized bilabial (*mw) but is sometimes treated as a
labial-velar (*mg, or *nm, as in Grace 1969). The reconstructed proto-vocabulary
of POC needs to be re-examined in the light of the positing of an original contrast
between plain and labialized sets of labial consonants. We have culled some
examples on which several authorities might agree from examination of Geraghty
(1983), Blust (1980, 1983-4) and the forms cited in Wurm and Wilson (1975).

Examples of reflexes of words with POC plain (non-labialized) bilabials are given
in Table 1. On the other hand, examples of the reflexes of POC words with labialized
bilabials are given in table 2. The languages from which forms are cited are separated
into three groups. The first are those languages with linguo-labials of which | have
first-hand experience. The second are languages which show evidence of formerly
having had linguo-labials, and the third are languages which show no sign of this
development. Forms from the latter two groups are cited from Tryon or, occasionally,
other published sources. In these tables, recognized prefixal elements are separated
from stems by a hyphen, and words which must be obligatorily possessed are quoted
with a final hyphen to indicate that a possessive must follow. Linguo-labials are
indicated by use of the dental diacritic under a symbol for a bilabial articulation (see
Maddieson 1987 for discussion of transcription of linguo-labials).

From our data it appears that the contrast between linguo-labial and bilabial
articulation in the languages which use this distinction goes back to the reconstructed
contrast between plain bilabials (which became linguo-labials) and labialized bilabials
(which became plain bilabials). There does not seen to be any dependence between
vowel quality and the type of consonant which results, as may be seen from examples
like "eye" and "snake", except that labials before back rounded vowels remain bilabial,
as in "navel" and "pig". This may be simply because in this position the labials were in
fact labialized, and so show the same reflexes as other labialized labials.

This new theory of the origin of linguo-labials in these languages does not make
their development appear any less unusual. Their occurrence is still highly marked,
and we have no explanation to offer as to why the bilabial to linguo-labial shift took
place. It is possible that the labialized labials did not share in this shift because the
narrowing of the lip aperture associated with rounding inhibited the forward protusion
of the tongue.
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Table 1. Some correspondences of POC plain labials in Vanuatu languages.

*

%*

* *

\ mb p m m
* vati * mbuto * lepa/* pela * mata * me(me) -
"four" "navel” "mud, earth" "eye" "tongue”
Vao ye- Bat pito- na-lep mata- merme-
Tangoa mo- Bati (puto-) lepa mata- meme-
V'enen Taut iBa pate- --- mata- ne- me-
Sakao --- ceByd celod ennd cen-
Tolomako Bati pito- leta nata- nene-
Lorediakarkar Gar futo- fa-lede nadi- nene-
Orap i Bat mbeti ne- e nata- nenee-
Butmas fo- fat boto- --- nata- nene-
Tambotalo dati puto- pilia neto nene-
Achin e-Bats --- na-lew meta- memee
Port Sandwich  e-Bats mbeero- --- mara memee
Vunapu Bati pwito --- mata meme
*m *m b
*tama *lima * pua( ku)
"father” "hand" "pig"
Vao tama- nima- na- mbo
Tangoa tama- lima- poi
V'enen Taut --- (lama-) pua
Sakao dana- --- ---
Tolomako tana- lina- poe
Lorediakarkar tani- arine ---
Orap --- --- mboxo
Butmas --- --- bu
Tambotalo tonu --- poia
Achin tima- “--- pua
Port Sandwich  rama- --- mbuas
Vunapu tama- lima- poe
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Table 2. Some correspondences of POC labialized labials in Vanuatu languages

Vao
Tangoa

V'enen Taut

Sakao
Tolomako

Lorediakarkar

Orap
Butmas
Tambotalo

Achin

Port Sandwich

Vunapu

*

mbw
* mbwatu
"headll

mbatu-
patu
pats-

ocByd
pudu-
mbati-
butu-
patu-

patu-
mbaru-
patu-

mata
mata

ne- mwat
fi- mat
mata

ni- mwet
na- mwar
mata

* umwane
"house"

ne- ime
ima
(ns-max)

Notes to tables 1 and 2.

() anitem enclosed in parentheses in the Vao, Tangoa or V'enen Taut rows is

one which | have not personally checked.

--- indicates an item for which the available form is clearly or probably not
cognate with the reconstructed form in question. A blank in the table represents
missing data.

y is written in Sakao words where Guy used 4, on the assumption that G was

intended to represent a high front rounded vowel.
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3. Phonetic Description

3.1 Materials and Methods

Direct observations and audio recordings were made of three speakers of Vao
(VA, BL, MS), two of V'enen Taut (AT, JA), and one of Tangoa (CM). The words elicited
illustrated bilabial, linguo-labial and alveolar sounds, but particular attention was paid
when selecting words to look for minimal contrasts between bilabial and linguo-labial
sounds. As an adjunct to study of the Vanuatu languages, the production of
linguo-labial stops by one speaker of Chaga (LM) was also observed and recorded.

A videotape was made of the Vao speakers and of one V'enen Taut speaker
producing selected words contrasting bilabial and linguo-labial sounds. Each subject
was filmed from a frontal and lateral position. This tape was examined by freeze-frame
techniques and selected individual frames were traced directly onto an acetate sheet
from the screen. Still photographs were made of one of the speakers of V'enen Taut.
Palatograms were also made of the production of the linguo-labial stop by the Chaga
speaker.

The acoustic patterns of linguo-labials and contrasting bilabial and alveolar or
dental sounds were examined by use of wide-band spectrograms made from the audio
tapes and the audio track of the videotape.

Spectral envelopes of selected nasals and fricatives were computed. The signals
were digitized at 10 kHz after low-pass filtering with a 4-pole Butterworth filter, giving
18 dB of attenuation at 5 kHz. A DFT spectrum of the steady state portion of these
sounds was obtained using a Hamming window of variable length depending on the
duration of the steady state in question.

3.2 Articulatory Description

In production of linguo-labials stops and nasals the tongue is moved forward so
that the tip contacts the inner surface of the upper lip or the blade contacts the lower
surface of the upper lip, with the tip protruding between the lips. All speakers were
observed producing both tip and blade (and intermediate) articulations, but some were
more likely to produce apical (e.g. VA), others laminal (e.g. RL) articulations. In
addition to this primary articulatory movement, the upper lip is lowered and retracted to
some degree to meet the tongue. Some speakers do this consistently to a greater
degree (e.g. JA, RL) than others (e.g. CM). The jaw and lower lip are raised. If the
tongue is protruded, the lower lip may contact the under side of the tongue. The
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degree of jaw raising appears similar to that observed in alveolars.

This pattern of articulatory movement can be seen in the sequence of tracings
showing production of the linguo-labial nasal in /namat/ "snake" (RL, Vao) in figure
1. This sequence shows every other frame starting from the one preceding that in
which the tongue first becomes visible in the lateral view. The frame rate of the
videotape is 30 frames a second, thus each successive tracing in this figure is 66 ms
later than the preceding one. The tongue gesture reaches its maximum in frame 7
when the tongue is making a laminal contact with the upper lip. This position was
sustained in frame 8. In frames 7-9 the lower lip also touches the tongue. The upper lip
is lowered and retracted between frames 4 and 5; this contraction is relaxed between
frames 11 and 13. Judging from the visibility of the tongue tip in the lateral view, the
entire tongue gesture occupies on the order of 300-350 ms. Of this, 100 ms is the
closure portion (measured from a spectrogram of this utterance). The lip gesture is
somewhat briefer than the tongue gesture, being on the order of 200-250 ms. Since
the acoustic duration of the linguo-labial nasal and the two surrounding vowels
amounts to approximately 370 ms, there is very plainly a great deal of articulatory
overlapping of the consonantal gesture with the production of the surrounding vowels.
The articulatory movements between the vowels and the initial and final alveolar
consonants are apparently executed much more rapidly.

It was not possible to study the stop and nasal articulations by palatographic
techniques in Vanuatu, but the articulatory contact area in a Chaga linguo-labial stop is
shown in figure 2. This palatogram is of an utterance of the exclamation 'pto’,
expressive of surprise or relief. It was made by painting the tongue with a mixture of
charcoal powder and olive oil and photographing the upper surface of the mouth after
the utterance to see where this medium has been transferred. The contact area, shown
in black, extends along the lower inside margin of the upper lip and covers the lower
surface of the premolars. A very small area at the bottom of the inner face of the
incisors is also contacted. In the molar region, there is no contact on the teeth or
anywhere on the palate, instead the contact is only on the outer sides of the vocal tract.

The linguo-labial fricatives are also frequently produced with the tongue fully
protruded between the lips. In this case, the blade of the tongue is in contact with the
lower surface of the upper lip at either side, and air escapes through a very narrow
- aperture that extends for about one half to two thirds of the width of the lips. These
fricatives may also be produced with the tongue articulating with the inner surface of
the upper lip. In this case, there is an aperture between the lips of about 3 mm in height
(too wide to be the source of turbulence) and the tip of the tongue can just be seen in
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‘Figure 1. Tracings from videotape of lip and

tongue position showing production of
linguo-labial nasal /m/ in /namat/ "they are
dead" in Vao (RL). Every second frame is
traced, starting from the last frame in which
the tongue cannot be seen during the first
vowel.
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Figure 2. Palatogram of a linguo-labial stop in Chaga. Contact area on lip
and teeth is shown in black, the outline of the teeth has been
enhanced.
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the frontal view. The exact shape of the constriction cannot be determined from our
materials.

It is worth noting that the lips remain spread during production of all the
linguo-labial segments.

3.3 Acoustic Description

Although the articulation for linguo-labials is made against the upper lip and the
distance of this articulation from the glottis is similar to bilabials, the involvement of the
tongue means that the vocal tract has a relatively long'narrow portion toward the front.
Hence the effective acoustic tube shape is more like that for an alveolar. F2 transitions
to and from linguo-labials do not have the low position characteristic of other labial
sounds, but they are a little lower than transitions to alveolars. The linguo-labial
segments themselves also differ from bilabials in that they tend to have more energy at
higher frequencies. More specific comments on stops, nasals and fricatives in turn are
given below.

In Tangoa and V'enen Taut the linguo-labial stops are voiceless in all positions.
In Vao they are voiced and prenasalized; in initial position, the nasal portion may have
very low amplitude and short duration, and allophonic devoicing of the stop portion in
final position is possible. Representative formant transitions after voiceless bilabial,
linguo-labial and alveolar stops can be seen in the spectrograms in figures 3 and 4.
Figure 3 illustrates stop transitions to /a/ in Tangoa (CM). The stops are distinguishable
by their second formant (F2) transition patterns; F2 is sharply rising from below 1000
Hz after bilabial, level at about 1400 Hz after linguo-labial, and slightly falling from
about 1550 Hz after alveolar. Figure 4 shows examples of bilabial and linguo-labial
prenasalized stops from a Vao speaker (MS). The F2 transition rises from about 1000
Hz after the bilabial but falls from about 1700 Hz after the linguo-labial. Linguo-labial
stop bursts typically have greater energy, especially at higher frequencies, than
bilabial ones, but it has not yet proved possible to develop spectral templates which
will classify the stops by their burst characteristics.

All three languages contrast voiced linguo-labial nasals with bilabial and alveolar
ones. As noted above, Vao also has nasal elements occurring as a component of
prenasalized stops. Although there are some indications that the first nasal formant is
higher in linguo-labial nasals than in bilabial ones as would be expected (Ladefoged
and Maddieson 1986), the nasals are most readily distinguished by adjoining
transitions and by the frequency of the second prominent spectral peak in the nasals
themselves. Spectrograms of the three nasals of Tangoa are given in figure 5. The
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/p/ in /patuku/ "my head"
/p/ in /paxew/ "shark"
/t/in /tasi/ "sea"

Figure 3. Spectrograms illustrating stop transitions in
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4 KHz

2 kHz

/mb/ in /mbauk/ "my knee"

/mb/ in /mbayo/ "shark"

Figure 4. Spectrograms illustrating prenasalized stops
in Vao (MS).
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/mV in /mata/ "snake"

/m/ and /n/ in /lamane/ "man”

Figure 5. Spectrograms illustrating nasals in Tangoa
(CM).
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transitions to or from these segments are quite similar to those seen with the stops in
figure 3. These nasals are quite distinct in the frequency of the second resonance,
about 800 Hz in the bilabial, 1200 Hz in the labio-dental and about 1700 in the
alveolar. The picture is generally similar for all three languages. Mean values,
measured from spectrograms, for the second spectral peak in a variety of tokens from
two of the Vao speakers are given in Table 3 (the number of tokens measured is given
in parentheses):

Table3.

bilabial linguo-labial alveolar
RL 955 (15) 1258 (21) 1319 (26)
MS 950 (10) 1296 (14) 1499 (20)

A more detailed picture of the spectral structure of the three types of nasals can
be seen in the sample DFT spectra shown in figure 6, representing one token of each
type from each of the languages. The different location of the second resonance can
be clearly seen in the V'enen Taut and Vao examples; it is less salient in the Tangoa
samples. However, the Tangoa examples do show a difference in the location of the
first nasal formant between the bilabial and linguo-labial nasals; in the bilabial case it
is closest to the frequency of the first harmonic and in the linguo-labial it is closest to
the frequency of the second harmonic (The pitch is higher in the bilabial token, but not
to a sufficient degree to account for this difference).

All three languages studied contrast voiced bilabial and linguo-labial fricatives;
none has a voiced alveolar or a voiced labio-dental fricative. These fricatives are
frequently allophonically devoiced in both initial and final environments. The bilabial
and linguo-labial fricatives have quite different F2 transitions, as may be seen from the
Vao tokens in the spectrograms in figure 7. In these examples, the transitions in the
bilabial case seem to originate from around 1100 Hz; in the linguo-labial case from
around 1500 Hz. DFT spectra of representative tokens from each of the three
languages are shown in figure 8. From examination of these and other spectral
displays, it appears that the bilabial fricative may be characterized by a more linear
high-frequency rolloff than the linguo-labial, as well as a lower overall amplitude, but
this difference is not salient for all speakers (e.g. CM).

In summary, the articulatory and acoustic analysis shows that linguo-labial
segments are quite distinct from segments which are either just lingual or labial.
However, in both articulatory and acoustic terms they are closer to other segments
which involve the tongue tip or blade than they are to bilabial segments.
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5 kHz

/B/ in /BaBakw/ "my mouth"

/8/ In /naBat/ "stone”

Figure 7. Spectrograms illustrating bilabial and linguo-
labial fricatives in Vao (MS).
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4. Implications for Phonetic and Phonological Theory

Descriptive phonetic theory can accommodate linguo-labials by adding this place
of articulation to the set of places at which various types of articulatory gestures can be
performed. But this is not all. In normal articulations "it is taken for granted as that the
active articulator is the one which lies opposite [the passive articulator] when the vocal
organs are at rest" (Abercrombie 1967: 51). A linguo-labial is thus evidently not a
normal articulation, since the tongue does not rest in a position where the tip is in front
of the front teeth. Linguo-labials fall into the class of displaced articulations, of which
the canonical instances are labio-dentals (where the lower lip is retracted to articulate
with the upper teeth) and retroflex consonants (where the tongue tip is retracted to the
post-alveolar region, or the sublaminal surface of the tongue articulates with the
pre-palatal or palatal region). Although a distinction can be drawn between laminal
and apical linguo-labials, there is at present no evidence to suggest that this distinction
plays a contrastive role in any language. For phonological purposes, then, only one
distinctive representation for linguo-labial place appears sufficient.

The question is, how should the pairing of active and passive articulator be
represented when the passive articulator cannot be inferred from the active. In
established terminology, linguo-labials are undoubtedly coronal (Ladefoged and
Maddieson, 1986, suggest the term lingual in place of coronal since this term more
straightforwardly indicates the active articulator). But there are a range of different
articulatory places which are all coronal (or lingual). The feature anterior can be used
to distinguish articulations in front of the alveolar ridge from post-alveolar ones, but
would not distinguish the former from linguo-labials unless the labial element in their
production is represented. Sagey (1986) suggests limiting anterior to only coronal
segments by placing it within a hierarchically organized place node in a feature
hierarchy of the sort proposed by Clements (1985). Thus if linguo-labials were to be
represented as anterior and labial, the anterior specification would imply their
coronality. But this description would not indicate that a single displaced articulation is
at issue; rather, this would be the representation of a segment which had a double
articulation, i.e. simultaneous coronal and labial articulations. It would be an
appropriate representation of a segment such as [p]. In other words, labial indicates
that the lower lip is the active articulator, rather than that the upper lip is the passive
articulator.

Yet, by a test which is implicit in Halle (1982), linguo-labials are labial in that they
cannot be combined with a bilabial articulation to form a labial-linguo-labial. Because
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they rule out an independent labial articulation (though not rouhding), they do "occupy"”
the labial place in the place node. What the formal representation must capture is that
the labial place is passively occupied by a gesture which is actively coronal. We
suggest that a theories of feature geometry must be modified so that two terminal place
nodes can be linked to each other. The representation of [p] would differ from that for
[pY] by the presence of this link, as in the simplified representations (a) and (b) below.

(@) I (b)
(Primary) Place o (Primary) Place o

Coronal (Lingual) Coronal (Lingual)

Labial Labial '

AN

The possible ambiguity as to which articulator is the active one in the representation in
(a) is not a real difficulty, since the lip cannot be retracted to reach the tongue tip in its
rest position. Hence (a) has only one possible real-world interpretation. A more
serious problem is caused by the fact that there are many pairings of an active with a
passive articulator which can be represented but which have no meaningful
interpretation. An example would be either pairing of the tongue dorsum and the
upper lip. Since the tongue tip and blade are the most mobile of all articulators and
this p‘ortion of the tongue is involved in linguo-labials and in retroflex consonants, it
might be appropriate to restrict this kind of linking so that the coronal node, directly or
indirectly through anterior, must be one of those involved in the linking.

Anterior Anterior

Note that the displaced articulation used in labio-dentals cannot be represented
by linking terminal nodes, as proposed here. Labio-dentals are labial by the test
described above, but they are not coronal. Hence the passive involvement of the upper
teeth in their production is not correctly represented by linking labial with coronal. And
no other feature from the familiar set can be used to refer directly refer to the role of the
teeth in this place of articulation. Unfortunately, a full discussion of this issue would
lead too far afield from the main theme of this paper.
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Footnote

1. Atranslation of the New Testament in this language was published in 1986. The
orthographic convention used for linguo-labials is to add an apostrophe after the letters
used for other labial consonants. In Vao, a macron is written above the letters.
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Tongue mechanisms in Akan and Luo

Mona Lindau-Webb

Introduction.

Vowel systems in most of the world's languages can be described in terms of
features of vowel height and vowel backness in a two dimensional space. Many
languages make do with solely these two features for specification of their vowel
system. Languages with additional contrasts are conventionally described as if they
superimpose other features. Some of these features, such as rounding and nasality,
are clearly independent properties; but others, such as tenseness, or features of
pharyngal variation are treated as if in some way additive properties that combine with
the features of Height and Backness.

Here | want to raise a general question of the relationship between phonological
features and phonetic mechanisms in vowels, and in particular the question of how
different languages organize their phonetic vowel mechanisms to match phonological
features. Ladefoged (1980) demonstrated a complex relationship and a many-to-many
type of mapping of vowel features onto their phonetic tongue mechanisms in English.
The features of Height and Backness are related to tongue mechanisms of Front
Raising and Back Raising in a non-simple way. Each value of Height or Backness is
related to a combination of values of both Front Raising and Back Raising. In order to
investigate further how different languages map vowel features onto phonetic
mechanisms, and in particular how the added feature of Vowel Harmony is integrated '
articulatorily, Akan was chosen. In addition to features of Height and Backness the
vowel harmony feature also involves the tongue in varying the root of the tongue for the
two harmonizing sets of vowels.

One possible way of organizing phonetic mechanisms in Akan vowels is that the
two phonological features of Height and Backness are phonetically the same as in
English, and then there is an added mechanism controlling the Vowel Harmony. In
other words, the feature of Vowel Harmony is simply superimposed onto the basic
system of Height and Backness in an additive way. Another possibility is that when
features are added to the basic system all phonetic mechanisms require a different
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organization and integration. Related to this are questions of the number of phonetic
correlates involved to match features. Are two features implemented by two phonetic
mechanisms, and three features by three phonetic mechanisms, etc., or is the number
of phonetic correlates involved independent of the number of features?

If the phonetic mechanisms underlying features are organized in an additive way,
then Akan would be expected to exhibit the same phonetic correlates for Height and
Backness as English, plus an additional phonetic mechanism of Width or Advanced
Tongue Root to account for the vowel harmony. This kind of organization was implied
in earlier work on Akan by Lindau (1979).

It on the other hand, different languages instead organize their available phonetic
mechanisms in different ways, then we would not expect the phonetic correlates of
Height and Backness in Akan to be the same as in English.

The vowel system of Akan, a Kwa language spoken in Ghana, is typical of an
African vowel harmony language. Akan has nine vowels, in a system of four set 1
vowels /i,e,u,0/ and four corresponding set 2 vowels /i, e, u, o/ as well as a low vowel
/a/ that co-occurs with set 2 vowels. As a rule, a word in Akan may contain vowels from
one set only. This system is conveniently described with three phonological features of
Vowel Height, Backness, and Vowel Harmony.

Procedure

| investigated the articulatory mechanisms controlling the vowels of Akan by using
tracings from cineradiographic data from four speakers saying phrases with words
illustrating the nine vowels (Lindau 1979). Each vowel is repeated five times by each
speaker.

Figure 1 shows superimposed typical tracings of four front and four back Akan
vowels of one speaker. The tongue shapes of set 1 vowels are drawn with solid lines,
and those of set 2 with dashed lines. In set 1 vowels the tongue root is advanced in
combination with a relatively low larynx, with the effect of expanding the pharynx. In set
2 vowels the tongue root is retracted and the larynx is higher than in set 1 vowels, thus
constricting the pharynx. The main articulatory difference between the harmonizing
sets thus appears to be variation in the size of the pharynx, and Lindau (1979)
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preferred a label of Expanded over Advanced Tongue Root for the feature. The
differences in pharyngal size are also accompanied by differences in the height of the
tongue.

Figure 1. Superimposed tracings of front /i, e, i e/ ie. [i e 1 € and back /u,
o y oie.[i e @ 2] of one speaker of Akan.

The tongueshapes in this dataset were quantified by applying a grid of 16 sections
on the tongue shapes. Each tongue shape is thus described in terms of 16 numbers.
These measurements were analyzed by applying a statistical procedure of factor
analysis. The measurements and analysis were done in the same way as Harshman et
al. (1977) had done for analyzing the vowels of English from five speakers, where the
results showed that the tongue shapes of English vowels are controlled by two
underlying tongue parameters, labelled Front Raising and Back Raising. The
particular factor analysis we used is called PARAFAC. It provides a procedure for
determing the correct number of "true’ or unique factors that underlie the variation in a
dataset (Harshman et al 1977; Harshman and Lundy 1984). Considering a tongue
shape, described in terms of 16 or so points, it is evident that the position of any point
on the tongue is related to the position of all other points, as well as to the vowel being
considered. Taking all this into account the PARAFAC procedure will determine the
correct number of factors and underlying tongue shapes in the dataset.

Results and discussion.

The results show that in spite of the third phonological feature of vowel harmony
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there are two, and only two underlying tongue gestures that determine variation in the
tongue shapes of the vowels in Akan. These are illustrated in figure 2. In this figure a
Macintosh program has been used to plot the variation in the two underlying gestures.
The parameters of variation have been plotted as deviations from a neutral vowel. Note
that these gestures do not represent the tongue shapes of Akan vowels, but two basic
underlying components of variation, a kind of building blocks that are added together
in different ways to form the actual tongue shapes of Akan vowels. The first vowel
gesture involves variation of the front part of the body of the tongue as well as the tip of
the tongue, and variation of the upper part of the back of the tongue. This component
thus varies from something like an [i]-shape to an [5]-shape. The second component
involves a lot of action of the middle of the tongue rising towards the velum, in
conjunction with large variation of the root of the tongue. The tongue shapes of this
gesture vary from an [u]-shape to an [a]-shape. The variation in the tongue root is
mostly connected to the second component, but the large movement of the tip of the
tongue in the first component may also be a reflection of tongue root movement.

We can get a better picture of how the vowels are related to these underlying
tongue shapes, when we plot how the vowels are distributed along these two
underlying gestures. Figure 3 shows the distribution of the vowels along the axes of
the two gestures. Along the y-axis (factor 1) the vowels vary from an [i]-shape to an
[o]-shape, and along the x-axis (factor 2) the vowels vary from an [u]-shape to an
[a]-shape.

As expected from the large amount of variation in the tongue root in the [u] - [a]
gesture, the harmony affiliation is implemented most strongly along this component,
Set 1 and set 2 vowels are at least pairwise separated by a large distance along this
axis. But harmonizing pairs of vowels are also separated to some extent along the first
[i]-[o] gesture. Thus the phonological feature of vowel harmony is not related in any
simple way to any single phonetic mechanism, but it is implemented by a complex
interaction of the two underlying tongue gestures.

The resulting shape of this figure is very much like a traditional vowel chart, but
rotated and turned. The rotation of the chart in comparison to a traditional vowel chart
means that these underlying gestures are not related to the features of Height and
Backness in any simple way, but both Height and Backness are related to
combinations of both underlying gestures.
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Figure 2. The two underlying tongue gestures that control the tongue shapes of Akan
vowels, plotted as deviations from a neutral vowel. The left gesture involves a

movement from an [i]-shape to an [2]-shape, the right gesture a movement from an
[u]-shape to an [a]-shape.
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Figure 3. Plot of the distribution of the Akan vowels along the two axes of underlying
components ("factor 1" and "factor 2").
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The similarity between the chart of the space of the underlying gestures and a
traditional vowel chart can be illustrated by comparing the articulatory space in figure 3
to an acoustic chart of the Akan vowels. Figure 4 shows the first and second formant
frequencies of the vowels of the same four speakers plotted on a formant chart. The
articulatory and the acoustic charts show a similar distribution of the vowels, even to
the degree of closeness and overlap between the high set 2 [+ ] and [ € ] and the mid
set 1 [e] and [0]. These two vowel pairs occupy quite similar positions both in an
acoustic space and an articulatory space. In spite of the tongue root separating vowels
of different harmony affiliation, the result of combining these tongue mechanisms is a
merger. This suggests that there may be a case for concluding that for practical
purposes these two pairs of vowels have merged phonetically in Akan. However, when
additional articulatory mechanisms, like the height of the larynx, are considered, it is
found that larynx height is significantly lower for the set 1 vowel than the set 2 vowel.

F2

2000 1500 1000 500 Hz
- N T T I O T T T T e T Y (O O A T B |

- - 250
- 300

& _' - 350
_ /‘“? ~ 400
- - 450 F1

- 500
- 550

7
: é} / e

- 700
- 150
- - 800
- - 850
- - 900

Figure 4. Formant chart of the Akan vowels from four speakers.
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Returning now to the general question of how phonetic mechanisms are organized
in different languages let us compare the Akan tongue gestures to those in English.
Harshman et al. (1977) analyzed x-ray tracings of ten English vowels from five
speakers by using factor analysis in the manner described above. Their results show
that the tongue shapes of English vowels can be described in terms of two underlying
factors, or tongue gestures, illustrated in Figure 5. These gestures were later labelled
Front Raising and Back Raising by Ladefoged (1980).

Figure 5. The two underlying gestures that control the tongue shapes of vowels in
American English, plotted as deviations from a neutral vowel (from Ladefoged).
The left hand one is labelled Front Raising, and the right hand one Back Raising.

Comparing the two Akan components with the two English ones, we find that apart
from the greater variation in the tip of the tongue in Akan, English Front Raising and
the [i] - [5] component in Akan are largely the same, and we can label this component
Front Raising in Akan as well. However, when we compare English Back Raising with
the second Akan component of variation, there is no obvious conclusion. These latter
components show some movement of the tongue towards the velum in both
languages, and they both vary at the root of the tongue, but the amount of variation of
the tongue root is much greater in Akan. The precise relationship between the Back
Raising gesture in English and the second gesture in Akan is not very clear.
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To get a better idea of how underlying tongue gestures in different languages are
related, a third language was selected for investigation, where the vowel system
appears to fall somewhere in between English and Akan. Luo, a Western Nilotic
language from Kenya, has nine vowels and vowel harmony that is structurally similar to
that in Akan. In a dissertation (1978) Jacobson analyzed x-ray tracings of the eight high
and mid vowels from eight speakers of Luo. Unfortunately the low [a]-vowel is not
included in the data, and this omission may have some effect on the results of analysis.
Jacobson's results did not show the strong and consistent association between
variation in the tongue root and harmony affiliation that is found in Akan, but rather a lot
more individual variation. Although some speakers implemented the vowel harmony
between some pairs of vowels, using the tongue root, others use tongue height a lot
more. The production of Luo vowels thus shows similarities with both Akan and
English.

I used Jacobson's published data on x-ray tracings from eight speakers from Luo
and measured and analyzed the tongue shapes using the same factor analysis as for
English and Akan. The results again establish that the tongue shapes of Luo are
determined by two, and only two, underlying tongue gestures, illustrated in figure 6.
The Front Raising component appears again in Luo. The variation of the tongue tip of
this component falls right between that of English and that of Akan. The other
underlying gesture in Luo is similar to both Back Raising in English and to the second
componenet in Akan in the variation of the body of the tongue towards the velum. This
gesture in Luo also shows considerably more variation of the tongue root than English,
but not as much as in Akan.

Figure 7 is a plot of the distribution of vowels along the two underlying tongue
gestures in Luo, showing how the vowels are distributed in the articulatory vowel
space. The distributional patterns of Luo and Akan show strong similarities. The Luo
figure has the shape of a traditional vowel chart, rotated in the same way as Akan,
showing that the relationships between Height and Backness and the underlying
tongue shapes in Akan and Luo, although complex, are still very much the same in the
two languages. As in Akan, harmony affiliation is associated mostly with the second [u]
- [a] component, and to a small extent with the Front Raising component. When we
compare this articulatory space to the acoustic space of Luo vowels in Figure 8 we find
a reasonable similarity, although the back vowels are spaced out more in the
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Figure 7. Plot of the distribution of Luo vowels along the axes of the underlying tongue
gestures ("factor 1" and "factor 2").

2 + "
15 ie r
.5-{ e‘ H
» Ue :
e
3 o ge
> Ue
Q
> -5 :
3
-1 0.
" .5-4
) | or
' - T Y T T T T Y v
-2 -15 -1 -5 0 5 1 15 2
vowelsfac2

Figure 6. The two underlying gestures that control tongue shapes in Luo vowels, plotted
as deviations from a neutral vowel.
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Figure 8. Formant chart of the Luo vowels from eight speakers.

articulatory space than in the acoustic space. This may be due to missing data of the
low [a] vowel in Jacobson's dissertation. The eight vowels may in a sense try to take up
the space of nine vowels. Also note, that in contrast to Akan there is no evidence of
merging between the high set 2 vowels and the mid set 1 vowels in Luo.

Returning now to the original questions posed at the beginning about the
relationship between phonological features and phonetic mechanisms, and about the
organization of phonetic mechanisms, some conclusions can be drawn from the above
analyses. The same complex many-to-many relationship between features of Height
and Backness that Ladefoged found for English also exists in Akan and Luo. But the
situation is even more complex, as when we compare English to languages with a third
feature involving the tongue, like the vowel harmony feature in Akan and Luo, the
number of underlying mechanisms for the tongue do not increase. Adding a third
feature does not increase the number of underlying tongue gestures, but the three
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phonological features get mapped onto two underlying tongue gestures.

The tongue shapes of vowels in English, Akan, and Luo are thus all organized in
terms of only two underlying tongue mechanisms. Statistical analyses (multiple
regression) further show that these two underlying mechanisms are basically the same
in all three languages. One component orders vowels on an axis from [i] to [2], and the
other from [u] to [a]. Ladefoged labelled these mechanisms Front Raising and Back
Raising for English, and these labels still seem adequate for Akan and Luo.
- Furthermore, the Front Raising component that orders vowels from [i] to [2] can be
related to a perceptual property of 'brightness' (Bladon 1986) that has been found in
many languages. It seems reasonable to propose a principle that the basic similarities
in the shape of the vowel space that is found in language after language be related to
the same underlying tongue gestures.

However, although tongue shapes of vowels in different languages are organized
in terms of the same two underlying tongue mechanisms, these mechanisms are not
implemented in exactly the same way in different languages. Although the basic
gesture is the same, the distribution of values along the parameter of Front Raising or
Back Raising differs between languages. In English Back Raising there is a moderate
variation of the body of the tongue toward the front part of the velum accompanied by a
moderate variation in the root of the tongue. In Akan and Luo the body of the tongue
varies toward the velum a bit further back than in English, and there is considerably
more variation of the root of the tongue. There is more variation at the root of the
tongue in Akan than in Luo. Thus the principle of relating basic similarities in the vowel
space can be complemented with a proposal that differences between languages are
related to differences in the distribution of values of the basic underlying gestures.
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Acoustic characteristics of the vowel harmony feature
and vowel raising in Akan

Susan Hess

Introduction

Two different claims have been made about the nature of vowel assimilation between
vowels of different harmony sets in Akan. One claims that the assimilation is complete
and involves a complete change in tongue position. The other claims that the
assimilation is partial and only involves raising of the tongue body. The objectives of this
paper are to investigate the acoustic characteristics of the vowel harmony feature in the
Kwawu dialect of Akan in order to determine which description of vowel assimilation is
correct. The focus will be to try to determine whether this assimilation is one of tongue
body alone, or of tongue root and tongue body.

Kwawu, like most other dialects of Akan, has nine phonemic vowels, all of which can
occur independently in monosyllabic noun and verb stems. These vowels are shown in

(1) below:

1. Kwawu vowels

it u @ (high)
e ¢ o 2 (mid)
a (low)

Of the four pairs of mid and high vowels, those on the left have an advanced tongue
root ([+ATRY]), resulting in an expanded pharynx, while those on the right have a retracted
tongue root ([-ATR]). The low vowel, /a/, is a [-ATR] vowel, and unlike the high and mid
vowels, does not have a [+ATR] counterpart. It does, however, have an allophone [z]
which occurs before syllables containing a [+high, +ATR] vowel ([i, u]).

Clements (1981) argues that [z] is not derived through vowel harmony, as it is
sometimes claimed to be (a claim which is shown to be incorrect from x-ray data), or from
an allophonic rule specific to /a/, but through a more general and extensive vowel-raising
rule which applies to all [-ATR] vowels when the first syllable of the following word begins
with a [+high, +ATR] vowel. /a/ would also be subject to this rule word-internally.
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Clements claims that as a result of this rule, high [-ATR] vowels merge completely with
the corresponding [+ATR] vowels; mid [-ATR] vowels are acoustically intermediate
between the [-ATR] and [+ATR] values for mid vowels, and that the realization of [e] varies
according the the nature of syntactic juncture involved. Thus when the syllable containing
/a/ is word internal and precedes a syllable with a high [+ATR] vowel or precedes the
indefinite article [bi] or the postposition [mu], /&/ is both raised and fronted. However,
when the syllable containing /a/ is followed by a noun object whose first syllable contains
the [+high, +ATR] trigger, /a/ is merely raised and not fronted. This suggests that there are
at least two different rules that operate after binary feature values have already been
changed into more phonetic ones. One rule, which would apply to all vowels, would
apply across word boundaries and raise a [-ATR] vowel occurring before a word-initial
syllable containing a [+high, +ATR] vowel. The second rule must assume either a deleted
or different boundary for the cases involving /b¥ and /mu/ and state that /a/ will be both
raised and fronted where there is no boundary (or a different boundary) between the
syllable containing /a/ and that containing the [+high, +ATR] vowel. Clements also states
that vowel raising "is not local to the syllable immediately preceding the conditioning
syllable, but influences the articulation of preceding syllables as well, causing them to
acquire increasingly raised variants..." (p 157).

Clements is essentially claiming that there is assimilation of tongue body height but
not of tongue root position in vowel raising. On the other hand, Dolphyne (1987: 20)
states that "an unadvanced vowel immediately preceding an advanced vowel is replaced
by the corresponding advanced vowel," implying that the essential change is one of
tongue root position, and further, that the assimilation is complete rather than partial.
Dolphyne's examples are given in (2) below. Items on the left show the forms before
application of the assimilation rule, while those on the right show the results of the rule.

2. Compounds:

bs din abodin "praiseftitle”
asem hunu asenhunu "useless talk"
shune fie ahimfie "palace”

Sentences:
ope sika ope sika "he likes money”
meko Kumast meko Kumast "l will go to Kumase"
fre Kofi fre Kofi "call Kofi"

We will be addressing three questions below: 1) Acoustically, can one tell if a [-ATR]
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vowel is raised or if it is replaced by a [+ATR] vowel? 2) What is the domain of raising, i.e
one syllable or more? 3) Is raising gradient in nature?

Acoustic analysis of the [ATR] feature

In this section we will look at five kinds of measures to see what distinguishes [+ATR]
and [-ATR] vowels. These are: formant frequency, formant bandwidth, duration, pitch, and
amplitude of the first three harmonics.

Data were obtained from one speaker of Kwawu, Mr. Yaw Agyakwa from Obomeng,
Ghana. The word list was originally adopted from Painter (1976), as he had collected a
uniform set of words displaying a VCV syllabic shape (with one exception - z), all with a
common consonant. This list had to be modified for use for the Kwawu dialect because of
tonal and nasalization differences and presence or absence of a glottal stop. The word
list is given in (3). Words numbered with (a) reflect the original list from Painter while
those numbered with (b) reflect modifications. Four tokens of each vowel were recorded

in the frame "ka . . . tgiré me¢" ("say ... show me" = say ... to me). As the
alveopalatal affricate t¢ exerted a stronger influence on low vowels than on high vowels,
the frame was changed to "b> . . . t5 me" (no meaning, but has the form of a serial

verb construction) in subsequent recordings.

3. Word list for [ATR] contrasts.

Gloss Word Vowel Tone
1.  adversary asi i H
2a. father-in-law ase? L H
2b. under asé L H

3. ayell osé e H
4a. a similarity 3st £ L

4b. tiny shrimp sése £ H
5a. menstruation asaby & L

5b. your measure-of-gold wo taku ® H
6. awar Jsa a H

7. afine person 0s0 0 H
8a. ashark €82 (unknown to the speaker)
8b. ahole asd ) H
9a. aspecies esl a H
9b. yam osl u H
10. thetop £s0 @ H
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The first four formants of the vowels, various segment durations and pitch were
measured form spectrograms produced from these recordings. Formant means of four
tokens of each vowel recorded in the original frame are given in (4). Vowels are taken
from (b) tokens except in the case of v, in which 3.2a tokens were used.

4. Formant means (n = 4)

vowel F1

i 260
309
311
458
525
630
306
410
423
524

-

O O p c O ™ O

F2
2141
1785
1875
1564
1570
1319
780
1198
1293
1108

F3

2678
2438
2498
2430
2053
2137
2225
2195
2455
2065

Formant plots of these four tokens of each vowel are shown in Figures 1 and 2.
Figure 1 shows a plot of F2 vs. F1. It is immediately noticeable that the formant values for
. (represented by | on the plot) and for e overlap in space, as, to a lesser extent, do the
values for @ (U) and o (cf. Lindau 1979). Figure 2, which plots F2' (a weighted mean of
F3 and F2) vs. F1, shows that the addition of information on F3 does not disambiguate
these pairs of vowels. If raised € and 5 reach normal formant values for ve and @/o, the
formant values alone will not tell us whether partial assimilation of tongue body height or
total assimilation, including tongue root position, has taken place.

VOT measurements of p and duration of s before v and e are given in (5).

5. Measures of consonant duration

gloss

he spits

cat (nickname)
father-in-law
ayell

word

Spt
ope
ast
osé

duration (ms.)

(VOT ors)

30

20
152.5
153
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Figure 1. Plot of F1 (ordinate) vs F2 (abscissa) of 4 tokens of Kwawu vowels. Scales
marked in Hz but proportional to the mel scale, with the origin in the upper right.
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Figure 2. Plot of F1 (ordinate) vs F2' (abscissa), same tokens as in figure 1.
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Vowel duration measures for i, , e, € are given in (6).

‘6. Vowel duration (second syllable, in ms)

gloss word V dur.
range

"adversary” asi  100-140

"ayell" osé 111-129

means i 114
L 105

e 119

106

no. of gloss word V dur. no. of
tokens range tokens
10 "father- in-law" asi? 98-112

"under" astl 89-123 6
10 "shrimp" sése 96-124 10

These measurements suggest tendencies that group [+ATR] vowels vs. [-ATR]
vowels: [-ATR] vowels tend to have a longer VOT and shorter vowel duration, while
[+ATR] vowels tend to have a shorter VOT and a longer vowel duration. However,
duration of /¢/ before vowels of both types was the same. It would be difficult to classify a
vowel of unknown tongue root position by these measurements unless it exhibited one of
the extremes, as ranges of the different vowels overlap.

Pitch shows little variation among vowels of different harmony sets. Examples of
pitch measurements of four tokens of high-toned v and e are given in (7):

7. Pitch measurements (in Hz)

vowel FO onset
L 179
180
179
171
mean 177
e 184
178
175
171
mean 177

FO offset
158
161
149
155
156

163
158
161
159
160
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Two measures of spectral balance (the relative amplitudes of different components of
the spectrum) were checked to see if there were any damping effects associated with the
different tongue root positions: the difference in amplitude between the first and second
formants (F1-F2), and the difference in amplitude between the first and second
harmonics (H2-H1). Amplitude measurements were based on spectrographic power
spectra of vowels taken at a point one-third of the way through the vowel. Sample
measurements are shown in (8) and (9). A second value in (8) indicates a frame taken
10 ms. after the first to check consistency:

8. F1-F2:individual measures (in dB)

i 2.3 L 3.8 e 5.5
5.5 6.8,2.5 4.0,4.2
8.4,3.0 4.1,2.5 1.0
6.0,0.2 4.8 3.0

9. H2-H1: means of four tokens of each vowel (in dB)
i -2.54
L 8

e 4.1

3 -1.17

& -1.0

a -1.74

The difference in amplitude between the first and second formants appeared to be so
random that means have not been calculated. The difference between the first and

second harmonics showed more consistency within each vowel, but no generalization
emerges from the measurements.

The last measure to be examined, formant bandwidth, is somewhat more promising.
Using the same power spectra generated for the amplitude measures, bandwidths of the
first three formants were taken at -6dB from the peak amplitude within each formant. The
bandwidth of the first formant proved to be the easiest to measure and moreover showed
consistent differences between high and mid vowels which belong to the different
harmony sets. Sample measurements of v and e are given in (10):

10. F1 bandwidth means of four tokens of each vowel (in Hz)
L 380
e 225
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Figure 3. Spectral typology based on three lowest harmonics (examples drawn
from Table 3)

Spectra (0 dB at left)

i H2 <H1, H3 weak B
asi H
L H2 > H1, H83 strong
asé
e H2 > H1, H3 weak
osé
€ H2 <, = H1, H3 strong
sése
& H2 < H1, H3strong
takd
a H2 < H1, H3 strong
Jsa
u H2 <,= H1, H3 weak
osu
® H2 > H1, H3 strong
€S0
) H2 > H1, H3 intermediate |
to strong
0s0
b} H2 <,= H1, H3 strong
asd
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The difference in bandwidth between 1and e in (10) is directly attributable to the strength
of the third harmonic: in v tokens, the third harmonic is quite strong and is thus included
in the bandwidth measure at -6dB, while the third harmonic in e tokens is quite weak and
thus not included. With these two vowels it is clear that the difference is not caused by a
difference in the location of F1, as measurements in (4) show that these are virtually
identical. It is therefore possible to create a spectral typology of high and mid vowels
based on the first three harmonics as shown in Figure 3. [+ATR] vowels display a weak
third harmonic and a narrower F1 bandwidth, while [-ATR] vowels display a strong third
harmonic and broader F1 bandwidth. [z] and [a] also have strong third harmonics, but
this might well be due to a higher F1 position rather than to their tongue root position.

It was decided to pursue this with a computer program which would allow bandwidth
to be measured at different points throughout the course of the vowel. Ten tokens of
each vowel were sampled at 20 KHz using the CSpeech program (Milenkovic 1987) on
an IBM XT. From LPC coefficients the bandwidth of F1 was calculated at -3 dB from the
amplitude peak for a series of windows 20 ms long with a step size of 5 ms. with the first
window taken at 20 ms. into the vowel. Means of up to ten frames are given for four
tokens of each vowel in (11). Columns labelled F1 variation and bandwidth variation
indicate the range of variation in these two measures. (Due to computation problems e
and a are only represented by three tokens.)

11. F1 bandwidth measures (in Hz)
vowel F1 freq. bandwidth no. of F1 bandwidth
frames variation variation

i 250.8 44.0 7 41.6 6.9
253.4 49.1 5 36.7 22.4
248.0 49.0 8 20.2 44.1
243.9 44 .1 4 6.4 1.1

mean 249.0 46.6
L 342.5 51.8 5 26.8 12.5
343.1 44.9 6 14.9 13.3
331.4 42.3 3 7.2 7.5
317.2 61.3 4 19.4 28.2

mean 333.6 50.0
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mean

mean

mean

mean

mean

mean

342

328.7
335.9
335.3

449.9
417.9
398.3
429.5
423.9

473.8
455.4
427.0
412.8
442.3

660.2
634.9
605.1
633.4

315.8
234.1
231.1
225.5
251.6

376.1
353.4
339.1
342.6
352.8

19.0
32.4
33.0
28.1

110.1
147.0
145.8
126.9
132.5

170.7
146.5
271.8
214.8
201.0

297.0
205.0
285.7
262.6

94.2
49.2
43.5
39.8
56.5

110.6
82.1
88.5
93.1
93.6
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0 349.4 55.7 7 18.3 17.3

331.4 49.4 10 20 23.1
333.6 55.3 9 15.8 30.8
303.7 62.8 "6 41 37

mean 329.5 55.8

o) 507.6 163.7 6 83.7 55.1

491.7 163.1 4 53.2 55.6
467.4 155.9 6 48 62.3
477.6 201.1 7 48.6 87.1

mean 486.1 171.0

The results are not quite as expected. Power spectra (as in Figure 3) showed a
consistent difference in the spectral shape of i and t that is not found in these bandwidth
measures. However, all other pairs of high and mid vowels, that is, 1 and e, e and ¢, u
and ®, @ and o, o and 9, and even ¢ and & seem reasonably well distinguished by this
measure. In each case, the [-ATR] vowel has the broader bandwidth. It is noteworthy
that bandwidths increase from high to low vowels as F1 rises. Some of the pair-wise
bandwidth differences are thus quite likely attributable to F1 differences. However, as
the tand e and @ and o pairs have very similar F1 locations respectively, the difference
found in pair-wise bandwidth measures would appear to be related to their differences in
tongue-root position.

Above we have looked at five types of measures with an eye to distinguishing vowels
of ditferent harmony sets. We have found that pitch and spectral balance measures
either show no real difference between the targeted vowels or do not show a consistent
difference that could be linked to articulatory differences. Formant measurements
distinguish vowels of the same harmony set, e.g. iand e, but do not distinguish vowels of
different harmony sets that have a similar phonetic tongue height, e.g. vand e. VOT and
vowel duration measurements display tendencies that differentiate [+ATR] and [-ATR]
vowels, but as ranges of the different vowels overlap, these measurements are not suited
for use as discriminatory criteria. F1 bandwidth measurements, as displayed in (11),
give the most reliable diagnosis of vowel type.

Vowel raising

In this section we will turn to a consideration of the assimilation of [-ATR] vowels to
following [+ATR] vowels. For all vowels but /a/, this assimilation takes place only across
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morpheme or word boundaries. We wish to determine the answers to two questions: is
the assimilation complete or partial?, and does it extend over more than one syllable?
We will look at the second question first by examining the formant values of /a/ in three
successive syllables within the word adaka "box" in the six different sentences given in
(12). These six sentences are arranged in three pairs, a-b, c-d, and e-f. In each pair a
sentence in which adaka is followed by a trigger syllable containing a [+high, +ATR]
vowel is paired with a sentence in which adaka is followed by a word beginning with
the same initial consonant and the vowel [a]. If raising is gradient and extends over
more than one syllable, we should see a difference in the formants of the /a/ and /da/
syllables of adaka between these pairs.

12. Sentence examples for vowel raising

a. "Yaw stands a box under the table" Yaw de adaka si pono no ase
b. "Yaw spreads a box under the table" Yaw de adaka sam pono no ase
C. "Yaw takes a box's inside to Kumase"  Yaw de adakamu ko kimase

d. "Yaw sends a box to Kumase" Yaw de adaka mané ko kumase
e. "Yaw takes a certain box to Kumase" Yaw de adakabi ko kimase

f. "Yaw takes a box/fence to Kumase" Yaw de adaka ban k> kimase

Formant values of one token each are given in (13). Formants were measured at a point
one-third through each vowel.

13. Formant measurements on vowel raising examples

frame syllable F1 F2 F3 F4
a. adakasi a 600 1420 2120 3620
da 600 1450 2000 3470
ka 440 1560 2120 3750
b. adakasam a 600 1450 2130 3650
da 620 1380 2020 3590
ka 590 1400 1980 3630
c. adakamu a 570 1500 2090 3550
da 580 1400 2000 3560
ka 415 1380 2180 3580
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d. adakamane a
da
ka

e. adakabi a
da
ka

f. adakaban a
da
ka

In each pair in (13), the effects of raising, that is a lowered first formant and raised

600
580
660

600
590
450

600
600
660

1450 2210 3580
1400 2330 3480
1290 1990 3510

1420 2070 3510
1450 1990 3610
1850 2490 3580

1490 2090 3750
1400 2000 3660
1280 1925 3310

second and third formants, are limited to the syllable /ka/ immediately preceding the
syllable containing the {+high, +ATR] vowel.

We will now look at data that will suggest an answer to the first question posed in this
section, namely, whether assimilation is complete or partial (i.e. only affects height, not
ATR value). The structure of the example sentences is similar to that in (12), but in this
case we will investigate the effects of raising on the vowel [g]. If assimilation is complete,
we would expect to find similar formant frequencies and bandwidths to those of the
vowel [e] in the first member of these pairs. Due to lack of time, bandwidths have not
been calculated from LPC spectra; power spectra of the first three harmonics will be

used as the criterion instead. The sentences used are given in (14):

14. Examples for vowel assimilation

. "Yaw gives beans to Afua"

- 0 O O T

. "Yaw stands beans under the table"
. "Yaw spreads beans under the table" Yaw de
. "Yaw takes beans' insides to Kumase" Yaw de

Yaw de

Yaw de

. "Yaw takes certain beans to Kumase"  Yaw de
"Yaw brings beans to kumase"

Yaw de

as€ si pono no ase
as€é sam pono no ase
asému ko kumase
asé ma afla |
asebi ko kumase

asé ba kimase

Formant measurements and power spectra of the first three harmonics are given in {15).
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15. Formant measures and spectra (cf figure 3) of assimilation examples

frame syllable
a. ase si-1 SE
ase si-2 St

b. ase sam-1 se

Cc. asemu-1i st

asemu -2 se

d. ase ma-2 se

e. asebi-1 se
asebi-2 sg
f. ase ba-1 se
ase ba -2 Sg

mean before i u
mean before a

F1

340

410

410

350

375

470

375

350

480

460

367
455

F2

1590

1710

1510

1750

1725

1550

1880

1890

1550

1620

1758
1558

71

F3

2300
é520
2300
2450
2390
2450
2550
2540
2420
2470

2458
2410

F4

3670

3750

3690

3360

3560

3500

3540

3525

3550

3560

3568
3575

Spectra (0 dB at left)



For comparison, formant means of , e and € are repeated in (16) below from (4):

16. L 309 1785 2438 3640
e 311 1875 2498 3605
458 1564 2430 4000

It can be seen that the F1 mean for raised ¢ (which will be represented by ¢) does not
get as low as the F1 means for L and e.. The F2 mean is more similar to i than to e.
Formant measures of [g] preliminarily confirms Clements' claim that raised mid vowels
are acoustically intermediate between mid [-ATR] vowels and mid [+ATR] vowels. As can
be seen from the spectra, the third harmonics of [g] tokens are as strong as the third
harmonics of [€] tokens, and do not show the weakening associated with non-low [+ATR]
vowels. This suggests that [g] is articulated with a retracted tongue root rather than with
an advanced one.

In conclusion, we have found that vowel assimilation is limited to one syllable, and
that it appears to be a partial assimilation of tongue body height rather than a complete
assimilation involving tongue root position. Corroboration of these findings will of course
require analysis of more tokens of each vowel, which will be carried out in the near
future.
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Post-stopped nasals in Chinese: an areal study*

Mar jorie K.M. Chan

0. Introduction

Similar to most languages in the world, Chinese Tacks a series of
prenasalized stops contrasting with a series of plain stops on the one hand,
and a series of plain nasals.on the other +n its phonological system. What
has been observed in a number of modern Chinese dialects, however, 1g
syllable~initial nasals which are followed by homorganic voiced stops.
These post-stopped nasals are often transcribed with the stop component
superscripted in more narrow phonetic transcriptions, as a deliberate
attempt to indicate the relatively weaker status of the ston. Although
post-stopped nasals are described in many Chinese dialects, few Tinguists
are aware of the post-stopping phenomenon (or "denasalization’), and even
fewer realize that the phenmonemon is not restricted to two or three dialect
groups, nor to a small geographic location.

Post-stooping of nasals is, in fact, fairly widespread among the modern
Chinese dialects. The relative obscurity of the phenomenon may be
attributed, in part, to the absence of post-stopping not only in Beijing
Mandarin, the national standard, but also in other well-known dialects, such
as Shanghai and Standard Cantonese. Moreover, important compendiums of the
major Chinese dialect groups, such as Yuan (1960, 1883), report only Timited
cases of post-stopped nasals, while descriptions of dndividual dialects
often tdgnore this Tow-level phonetic phenomenon. Last but not Jeast, there
are some individual differences, so that some speakers do not exhibit post—
stopping of the nasals even though the feature may be characteristic of that
dialect. Dua to these various factors, the dmpression 1is that post—
stopping of nasals is relatively rare among the Chinese dialects.

There exists, to date, ro in-depth acoustical study of post-stopped
nasals in Chinese, nor is there any overall picture of which Chinese dialect
groups possess post-stopped nasals and where these nasals are found <n
China. This paper, therefore, provides a brief acoustical characterization
of the phenomenon, as well as a sketch of the Chinese dialect groups
reported to have such nasals. Since dialect and provincial boundaries
typically do not coincide, the paper will also +include an investigation of
the provinces where reports of these post-stopped nasals have been made.
Phonological conditioning of these post-stopped nasals and some remarks on
the historical bases of these nasals will also be explored. The study s
based on some of the mejor dialect surveys conducted this century in China,
as well as descriptions of some of the individual modern dialectz. The aim
is to present a preliminary report using sources that are readily available
to the writer.

Correlation between the place of articulation and the nasals which are
produced with plosive release, and whether the height or nasalization of the
following vowel has any effect of the post-stopping of nasals will also be
examined. The paper will {include +information on whether or not syl lable-
final nasals serve to inhibit the post-stopping of the syllable—initial
nasals.
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This paper is organized into four sections as follows. For the benefit
of the general reader, section one gives a preliminary acoustical study of
post-stopped nasals based in part on a project reported in Chan and Ren
(1987). The section then proceeds to a presentation of some background
information on the c¢lassification of Chinese +into seven dialect groups and
on where these dialect groups are spoken in China. In section two, each
dialect group s discussed in turn with respect to whether post-stopped
nasals occur in the dialects of that dialect group and in which provinces
they are found. Section three focusses on the distributional pattern of the
nasals in Southern Min, a subgroup of Chinese dialects in which the
historical nasals had split into a series of plain rasals and & serjes of
voiced stops. Section four deals with the phonological conditioning of
post-stopped nasals in the other dialect groups with respect to height or
backness of the following vowel, and whether the phenomenon is inhibited by
vowel nasalization or a final nasal. The correlation of post-stopped nasals
and place of articulation concludes that section. The fifth and last
section gives some historical background on the post-stopped nasals in
Chinese, and discusses the implications for historical reconstruction.

1. General background
1.1. Acoustic characteristics of post—stopped nasals

To better understand the phenomenon of post-stopped nasals, an example
of a plain nasal is presented first for comparative purposes. English is a
familiar language with plain nasals; that is, nasals that are not pronounced
with plosive release. A spectrographic display of the syllable [mal s
given in Figure la. (A1l figures are placed at the end of the paper.) The
syllable is spoker by a male, native speaker of Californian EngWish.1
Roughly the first 100 msec. of the syllable s the nasal consorant. The
transition to vowel onset s not abrunt. Weak nasal murmur (shown by the
broken vertical stristions) below 3 KHz. extends right up to vowel onset.

In contrast, the syllable [mba] .éz'horse' in Figure 1b is produced by
a male speaker of Chinese from Changsha city, Kaiping district, Guangdong
province. Observe, first of all, that the nasal murmur s somewhat weaker
in Kaiping, and s diminished prior to vowel onset. This €s particularly
noticeable in the total absence of energy in the region between 2000 and
2500 Hz, dindicated by an arrow (—>) in the spectrogram.  What is perceived
as the homorganic voiced stop component s that duration prior to vowe]l
onset, where a drop in nasal murmur intensity occurs. While there 95 no
clear transition between nasal and voiced stop, the transition from stop to
vowel onset s quite clearly demarcated.

Contrasting with both the plain nasal in English and the post-stopped
nasal in Kaiping are the prenasalized stops in Malagasy. In Figure 1c, the
nasal murmur intensity in the Malagasy syllable, [Moal ("polite particle'),
is very strong, and sounds Tlike an unstressed syllabic nasal which §s
then followed by a stop segment. The transition between nasal and stop s
fairly abrupt, as is the transition from stop occlusion to vowel onset. In
Malagasy, [Mb] is phonemically the prenasalized stop, /Mb/, which contrasts
with /b/ and /m/ in the Tanguage.

The stop closure in Kaiping and Malagasy can also be characterized by a
drop in amplitude in the [b] comporent of the 'nasal + stop’ segment in
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these two languages. Amplitude envelope displays of the examples +n Figure
1 are given in Figure 2. (The duration on the amplitude envelope displays
in all the figures are expanded to twice that on the original spectrograms.)
Observe in Figure 2a that no abrupt drop or increase 1in ampTlitude occurs to
signal a transition from [m] to [al. In Kaiping, on the other hand, there
is over 10 dB difference from the peak of nasal murmur to peak vowe]
amplitude. Stop occlusion results +in amplitude drop, indicated by the arrow
(—>) 1in the figure. The duration of amplitude drop s about 25 msec.
Then, a sudden, sharp rise in amplitude occurs, signalling vowel onset. The
amplitude envelop display for the Malagasy example in Figure 2c is similar
to that in Kaiping +in that there ¥s a significant amplitude difference
between nasal and vowel, as well as & drop in amplitude for the stop
duration preceding vowel onset. L

The Malagasy example differs from the Kaiping one 1in at least three
major aspects: (1) the nasal-vowel amplitude difference is relatively Jess
for Malagasy than for Kaiping due to strong nasal murmur +in the Malagasy
nasal component, (2) amplitude drop is relatively longer in duration for
Malagasy, and {(3) the 'nasal + stop’ segment in Malagasy is also relatively
longer in duration than +its counterpart 4n Kaiping. The differences between
Malagasy and Kaiping is even more striking in the case of the velar segment,
where the 'nasal + stop’ segment in Kaiping s particularly short, as can be
seen in the amplitude envelope displays in Figure 3a, showing Malagasy
[Dgali] 'Jet black', and Figure in 3b, showing Kaiping [gga] B o'tile'.

A fourth, but redundant, difference between Kaiping and Malagasy is the
difference in amplitude drop for the stop closure: Malagasy tends to have
greater amplitude drop than Kaiping because of the relatively stronger nasal
murmur in Malagasy. Whether one or more of the above-mentioned differences
can be used to make a valid phonetic distinction between "prenasalized
stops’ as one kind of segments, and "post-stopped nasals’ when more speakers
are used requires further investigation. (See Chan and Ren (1987) for a
preliminary investigation into the topic.) It is not crucial to this study
whether any significance can be attached to the difference in nomenclature.
The main concern here s that instrumental studies corroborate the
impressionistic observations made by Chinese Tinguists that Kaiping nasals
are followed by a homorganic stop.

At this point, it is necessary to +introduce the post-stopped nasals in
Zhongshan Chinegse. What s described as a 'stop’ s simply an audible burst
release, without amplitude drop. The syllable [mba].ié;'mother' is given in
the spectrogram in Figure 4. The burst transient ig indicated by a double—
bar arrow (==>). Nasal murmur, indicated by the ssingle-bar arrow (-->), is
very weak, and extends to vowel onset. Transition from nasal to vowel g
abrupt due to the burst release. The burst s a result of a sudden change
in area in the oral cavity as the two surfaces that were +in contact at the
place of articulation pull apart auickly. The absence of amplitude drop,
together with a sudden, sharp amplitude rise 1is shown in the expanded
amplitude envelope display in Figure 4.

While a burst transient best exemplifies the stop~1ike component dn
Zhongshan, in a minority of cases, one does find some syllable~initial
nasals with actual stop closure. The amplitude drop, however, s less
prominent in Zhongshan than +in Kaiping. At the same time, a few Kaiping
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tokens have burst release on the post-stopped nasals, typically occurring on
velar post-stopped nasals. There s another difference between Kaiping and
Zhongshen that is revealed +in studying the spectrograms. In Kaiping, the
velar post~stopped nasals are particularly short in duration, in comparison
to [m 1 and [n 1. Furthermore, 1in some tokens, the nasal murmur is very
weak on the velar post-stopped nasals. The segment becomes alimost
completely denasalized, so that it is practically a plain voiced stop, [g].
In Zhongshan, although the post-stopped nasals tend to average about 100
milliseconds in duration, some tokens of [mb] are extremaly short, lasting
only 40 to 50 milliseconds. even though the duration of the entire syllable
may exceed 400. Chan (1880:23)., on the basis of impressionistic
observation, stated that “"at times, instead of the nasal consonant being
followed by a homorgan1c stop, the initial segment becomes in fact a
prenasalized stop". A phonet1c distinction was thus made between a post—

stopped nasal (e.9., fm 1) and a prenasalized stop ([Mb]. The Jjudgement of
whether the segment was & post-stopped nasal or a prenasalized stop was
based largely on the duration of the nasal component: when it was especially
short, the segment was perceived as a stop that was prenasalized. A closer
examination of the data reveals that the shortening of the nasal duration in
Zhongshan s Timited to the bilabial nasals, whereas in Kaiping, it is the

nasal portion of the post-stopped velar nasal that is shortened.

Additional representative samples comparing Kaiping and 7hongshan post~
stopped nasals are presented in Figure 5. Ficure 5a is Kaiping Ln(pj %& Tto
exert strength'’, Figure S5b Zhongshan [n UD] tagriculture', and Figure 5c
Zhongshan [ggy] ‘reside’. The Kaiping form has genuine stop closure with
energy loss in the higher frequencies prior to vowel onset, while the most
prominent feature of the Zhongshan post-stopped nasals ds the burst release
immediately before vowel onset.

One can surmise that similar to Kaiping and Zhongshan, the stop
component of the post-stopped nasals in other Chinese dialects s probably
phonetically realized in at least one of two ways. The stop component may
be Tike the Kaiping case, with genuine stop closure, or it may be more like
the Zhongshan case, where the 'stop' component s simply an audible burst
release.

Before concluding this subsection, we will take a cursory look at
Southern Min, which differs from other Chinese dialects in having a series
of plain nasals that contrasts phonetically (and, 1in some subvarieties,
phonemically as well) with a series of voiced stops that are slightly
prenasalized. To my knowledge, no systematic acoustical study has vet been
conducted on these segments in Southern Min. While such a study is outside
the scope of this paper, for completeness of coverage, a few spectrographic
displays are given in Figure 6 on the Xiamen (or "Amoy') dialect spoken 1in
Taiwan. 2 Figure 6a is a display of the syllable [bu] -& ‘mother’, n the
broad phonetic transcription that is conventionally used +in the Titerature.
The voiced stop s, in fact, preceded by voiceless nasal murmur, ndicated
by the arrow (—>). Observe the strong burst release before vowel onget.
Figure 6b shows the syllable, [bin] J2 'face', again in conventional broad
phonetic transcription. The wvoiced stop segment s very weakly
prenasalized. Once again, there is a strong burst transient preceding the
onset of the vowel. Figure 6c shows the syllable, [(md] % to scold', with
a nasal consonant followed by a nasal vowel. The nasal is produced without
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plosive release, and the transition from nasal to vowel is not abrupt. The
nasal is, moreover, produced with voiceless onset. Figure 6d s a display
of the syllable [dau] ;g 'old’. (The word is regularly transcribed as [Nau]
in the Titerature. There is some [(1]1/[d] subdialectal variation.) In the
example, the 'stop' component s similar to the Zhongshan case in having a
burst release only, without true stop closure. The segment is phonetically
prenasalized, with voiceless nasal onset.

Having presented the acousticé1 characteristics of the post-stopped
nasals in Kaiping and Zhongshan, as well as the nasal versus (prenasalized)
voiced stops in Xiamen, we proceed to an introduction of the major Chinese
dialect groups and the provinces in which they are spoken.

1.2. The major dialect groups of Chinese

The Chinese language, spoken by over ninety percent of the population
of China, s conventionally divided into seven major dialect groups.
Speakers of the various Chinese dialects are concentrated in the eastern
portion of the country. In (1), the seven major dialect groups are listed,
together with population figures based on estimations from a dialect
investigation conducted in Chirma in 1955-1958 {Yuan 1960:22).3 The total
Chinese~speaking population at that time was given at 547 million. The
subdivision of that figure among the major dialect groups and further
subdivisions within Mandarin and Min are also given in (1). The population
figures can only be viewed as rough estimates which now outdated, but given
to provide some jdea of the relative proportion of speakers of each group.
Common, or alternate, terms for some of these dialects are included in
parentheses.

(1) Dialect Group Number of Speakers Percentage

1. Mandar-in 387 milldon 70.0%

a) Northern (186 million)

b) Northwestern ( 53 " )

c) Southeastern ( 26 ! ).

d) Southwestern (120 " )
2. Wu 46 " 8.4%
3. Xiang (= Hunan) 26 " 5.0%
4. Gan (= Jiangxi) 13 " 2.4%
5. Kejia (= Hakka) 20 " 4.0%
6. Yue (= Cantonese) 27 " 5.0%
7. Min 15 " 4.2%

a) Northern { 7 million)

b)Y Southern (15 millH5on)

(= Fukienese)

For reference purposes, the provinces of Chine are presented in Map 1.
Map 2 shows where these dialect groups are located in China. Their
distribution with respect to provinces is summarized in Table 1.
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Table 1.

Dialect Groups and the Provinces in Which They are Spoken.

1. Mandarin Dialect Group

2.

3.

a) Northern

b) Northwestern

) Southeastern

d) Southwestern

Wu Dialect Group

Xiang Dialect Group
{= Hunanese)

. Gan Dialect Group

(= Jiangxi)

. Kejia Dialect Group

(= Hakka)

. Yue Dialect Group

{= Cantonese)

. Min Dialect Group

a) Northern Min

b) Southern Min
(= Fukienese)

Hebei (including Beijing and Tianjin)
Henan, Shandong

Liaoning, Jilin, Heilongjiang (= Manchuria)
Northwestern part of Anhui

Northwestern part of Jiangsu

Eastern part of Inner Mongolia

Shanxi (including Taiyuan)
Shaanxi (including Xi'an)
Gansu (including Lanzhouw)
Xinjiang, Ningxia, Qinghai
Western part of Inner Mongolia

Central Jiangsu (including Yangzhou)
Central Anhui (including Hefed)
Southeastern Hubeid

Northern Jiangxi

Sichuan (including Chengdu and Chongging)
Guizhou, Yunnan

Hubed (except southeastern corner)
Northwestern part of Hunan

Northwestern part of Guangxi (including Guilin)

ZheJiang
Southern Jiangsu (including Shanghad, Suzhou, Wuxi)
Southeastern Anhui

Hunan (including Changsha)

Jiangxi (including Nanchang)
Southern Anhui,
Southeastern Hubei

Communities scattered +in Sichuan, Jiangxi, Hunan,
Guangdong (including Meixian), Guangxi, Fujian, and
Taiwan.

Guangdong (inclduing Canton, Taishan, Zhongshan,
Kaiping, Macao, Hong Kong)
Southeastern Guangxi

Southern Zhejiang
Northeastern part of Fujian (including Fuzhou)

Southern part of Fujian (including Xiamen (= Amoy)
Northeastern Guangdong (including Chaozhou,
Dongshan and Hainan Islands)

Tatwan
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The subdivision between Northern and Southern Min is drawn fairly
arbitrarily on Map 2, since there are some transitional dialects in the
central region. Moreover, recent studies suggest that an east/west division
of Min is a more crucial one (Pan 1963, Norman 1870). The Chinese-speaking
population s predominant along the coastal belt and in the southeastern
part of the country, but guickly diminishes in the outlying regions of the
country, which are Jargely inhabited by various minority groups.

With these introductory remarks, we proceed to the study of the
geographical spread of post-stopped nasals in the Chinese dialects. The
study s organized with respect to the seven major dialect groups, because
the presence or absence of post-stopping is dependent more on dialect group
than on provincial boundaries.

2. Post-stopped nasals and their distribution across dialect groups

Based on the literature surveyed, only two dialect groups, Wu and
Xiang, do not exhibit post-stopping of nasals. Regarding the Wu dialect
group, for example, thirty-three sites were surveyed by Chao (1928) din
different parts of Jiangsu and Zhejiang provinces. For each of these
locations, Chao recorded one or more informants, with a maximum of eight -in
one case. He described the nasal consonants as being completely nasal; they
were not accompanied by a homorganic stop (p. 29). Other descriptions of
modern Wu dialects yield a gimilar lack of post-stopping in this major
dialect group (e.g., Yuan 1960, Zheng 1964, L7 1966, Nakajima 19883).

Post-stopping, or plosive release, is also absent in the nasals
reported in the Xiang (or Hunan) dialect group, which fs spoken in Hunan
province. An examination of the 75 sites in Yang's (1974) dialect survey of
Hunan province revealed no post-stopped nasals.? Tsuji (1987), however,
does record post-stoppedhasals for the Xiang dialect spoken in Jiahe
district (or county), Hunan province. Tsuji's data is based on fieldwork
conducted in Hong Kong in 1877-1978. There s, in addition, an interesting
case worth noting from Forke (1903), cited in Karlgren (1940:355). At one
Tocation in Hunan, plosive relesse on the nasal did not occur to an original
nasal, but to an original lateral before /i/: that is, *X1— was pronounced as
[nd] (nd < n < *7). The syllable onset remains distinguished from the
regular nasal before /i/, because the original nasal was fronted to
alveopalatal position. For example, A% 'actor' is [ndin] (nd < *1),
contrasting with Eg ‘rather’ [nin] (n < ). For comparative purposes, the
corresponding forms in Hefei, Anhui province (Southeastern Mandarin), was
given: 47 and & are homophonous, and transcribed as [ndin], with a post-
stopped nasal for both words. No superscripting was given in Karlgren
(1840), as is the case in the narrow phonetic transcription of post-stopped
nasals in various works. Hereafter, for the sake of a standardized method
of transcription and typographical convenience, the stop component of the
post-stopped nasals is not superscripted.

For the remaining five dialect groups -— Mandarin, Gan, Kejia, Yue, and
Min -— post-stopping of nasals is observed to a greater or lesser extent.
Each of the dialect groups will be discussed +in turn 4n the following
subsections.
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At this point, it should be noted that in the various dialect surveys
(e.g. Yang 1984), the description of the nasals sometimes included a
comparison with the national standard, Beijing Mandarin. The comparisons
were made on the basis of degree of "coarseness", "heaviness" or "hardness"
in the production or perception of the nasals. A given nasal is pronounced
in one of three basic ways with respect to the standard: (1) it may be
produced in a similar way to Mandarin nasals, (2) +it may be pronounced
coarser or heavier than the corresponding nasal +in the Beijing dialect,
without actual specification of plosive release on the nasal, or (3) the
nasal may be regarded as being pronounced coarser or heavier than their
Beijing Mandarin counterparts, with the nasal followed by a homorganic stop.

2.1. Mandarin Dialect Group :

As dindicated in (1), Mandarin 9s spoken by some seventy percent of the
Chinese-speaking population. It s distributed over the majority of the
Chinese-speaking area of the country. Except for provinces largely
inhabited by minority groups (e.g., Tibet, Inner Mongolia, Heilongjiang,
etc.), the Mandarin dialect group ds the main one spoken n most of the
other provinces. Varieties of Mandarin s also found in provinces dominated
by speakers of other Chinese dialects (e.g., Guangxi, Jiangxi).

This large dialect group is divided into four subgroups - Northern,
Northwestern, Southeastern, and Southwestern -—— and discussed in turn below.
Within each subgroup, the survey of post-stopping of nasals s conducted
with respect to the individual provinces in which these subgroups are
spoken .

2.1.1. Northern Mandarin

Northern Mandarin is spoken in Hebei, which includes Beijing, as well
as in Henan, Shandong, the northwestern parts of Anhui and Jiangsu, the
eastern part of Inner Mongolia, as well as the three provinces that formerly
made up Manchuria, namely, Liaoning, Jilin (Kirin), and Heilongjiang.

Post—stopping has not been observed in Northern Mandarin (Yuan
1983:33), except in the Wanquan dialect, in Hebei province. Post-stopping,
however, is absent in the speech of the nation's capital, Beijing, situated
in Hebei province. The phenomenon is also absent in the survey conducted by
the Hebei Beijing Shifan Xuewuan (1961). That survey involved the divigion
of the province into nine major regions. And finally, in a study by the
Hebeisheng Changlixian Xianzhi Bianzuan Weiyuanhui (1960) on the Changli
dialect in Hebei, no post-stopping tis observed there either. Thus, 1t
appears that the phenomenon +is not common in the Northern Mandarin dialects
spoken Hebei. Two locations recorded by Karlgren (1815-18268) in Henan
province do not yield post-stopping of nasals. Whether the phenomenon is
found in the Northern Mandarin dialects spoken 1in the other provinces
remains to be investigated.

2.1.2. Northwestern Mandarin

Northwestern Mandarin s spoken in Shanxi, Shaanxi, ags well as in
Gansu, Xinjiang, Qinghei, and the western part of Jiangxi province. Nasals
with stop occlusion in Chinese are best known in this subgroup of Mandarin,
particularly among historical Chinese phonologists. Karlgren (1915-1926)
has reported on the existence of this type of nasals in five of the eight
Tocations in Shanxi province based on his own field work. These five sites,
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scattered roughly over the western two-thirds of the province, are: Guihua,
Wenshui, Taigu, Xingxian, and Linfen (formerly Pingyang). '

Karigren has also recorded data from three Jocations in Shaanxi
province -—— Xi'an (formerly Chang'an), Xunyi (northwest of Xitan), and
Sangjia subdistrict (west of Xi'an) —- but did not find post-stopping of
nasals in those places. Nonetheless, post-stopping is noted by Maspero
(1920) for certain locations in both Shanxi and Shaanxi, without actually
naming them. Post-stopping s noted by both Karlgren and Maspero precisely
because of its historical significance. Maspero (1920), for example,
provides evidence of 'nasal + stop’ segments in Chang'an speech in the
efghth and ninth century. The pronunciation of nasals with stop occlusion
is regarded by Maspero (1920:36) as having survived to the modern day -in
certain dialects of Shanxi and Shaanxi. Thus, the observation of 'nasal +
stop’ segments is not merely an idle one by Karlgren and Maspero, but one
which has historical significance, as section 5 will demonstrate. Other
modern dialects with post-stopped nasals have been reported in the
northeastern part of Shaanxi orovince, adjacent to Shanxi; for example,
Ansai, Yanchuan, Qingjian, Wubao, Suide, and Mizhi (based on Dizhou Bai's
field work, cited 9n Luo 1833:143).

The Lingbao dialect (Yang and Ching 1871) is spoken in Henan province,
and hence should be a Northern Mandarin dialect. However, it is actually
located close to the borders of Shanxi and Shaanxi, and has a phonological
system that is closer to the Northwestern subgroup than to the Northern
subgroup. Of particular interest to us s Yang and Ching's observation of
post—-stopping in Lingbao, which provides additional attestation of post-—
stopped nasals in the modern Northwestern dialect. Yuan (1883:33) also
cites Pingyao, Wenshui, Taigu, and Xingxian as places in Shanxi province
where post-stopping is found, based, undoubtedly, on Karlgren's monumental
work (1815-1826).

With respect to Northwestern Mandarin spoken by the Chinese-speaking
people in Gansu, the sources surveyed do not reveal post-stopping in the
modern dialects (e.g., Karlgren 1915-1926, Yuan 1983, Liu 1986). It is
significant, however, that although Liu (1986), for example, does not
describe post-stopped nasals in the modern Dunhuang dialect in Gansu,
Chinese-Tibetan dinterlinear texts of the eighth to eleventh centuries of
Chinese materials from Shazhou, which is the area around and to the west of
modern-day Dunhuang, attest to post-stopped nasals in premodern Dunhuang
speech (Coblin 1986, and works cited therein). Gong's (1981) study of a
late twelfth century Northwestern Mandarin dialect based on Chinese-Tangut
transcriptions of a source provides further evidence of post-stopped nasals
in the premodern Northwestern Mandarin dialect.

For the Northwestern Mandarin dialects that are spoken in the more
remote regions of Xinjiang, Qinghai, and the western part of Inner Mongolia,
further dinvestigation is needed to determine if the nasals n those dialects
are pronounced with a homorganic stop.

2.1.3. Southeastern Mandarin

Of the Mandarin dialect subgroups, the smallest s Southeastern
Mandarin. Speakers of Southeastern Mandarin are located in a relatively
small region: +in central Jiangsu and Anhui provinces, northern Jiangxi and
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the southeastern corner of Hubedi province. No post-stopping s recorded din
the general surveys (Zhan 1981, Yuan 1983) consulted here. Additional
sources, however, remain to be investigated. The only evidence of post-
stopped nasals in this subdialect group is in the Hefei dialect, based on
the examples given gpr1ier (from Forke, cited in Karlgren 1940:355) for the
homophonous words B "rather' and 44 'actor', which are pronounced with a
post-stopped nasal: [ndin].
2.1.4. Southwestern Mandarin

Southwestern Mandarin is spoken in Sichuan, Guizhou, Yunnan, the
greater part of Hubei, and the northwestern part of Hunan and Guangxi
provinces. Post-stopped nasals have been reported in Southwestern Mandarin,
and n particular in the subvarieties spoken +in Sichuan (Malmgvist 1959,
Yang 1951, Yang 1956, Yang 1984, Yuan 1983). An important source of
information is the major dialect survey conducted in Sichuan province,
edited by Yang (1984). Of the 97 sites that are given dindividual
descriptions in the survey, 78 have post-stopped nasals. One additional
site not recorded in Yang (1984) +is Chongging, which was reported to have
post-stopped nasals by Yuan (1983).

In the Sichuan survey and similar surveys of this type conducted {n
China, one or two speakers are recorded to represent each location. It s,
therefore, important to add that, although no post-stopping +is reported for
a given site, it is not necessarily absent in that speech community. A case
in point 9s the Chengdu dialect spoken in Sichuan. Although no post-
stopping is recorded in the large survey (Yang 1984), it s, nonetheless,
reported in the Chengdu speech recorded by Malmgvist (1959) and Yang (1951),
the latter of whom is the editor of the Sichuan dialect survey. Similarly,
although no post-stopping s reported by Chao, Ting, Yang, Wu and Tung
(1948) on the Southwestern Mandarin dialect of Hanyang, spoken +in Hubef
province, post-stopped nasals are transcribed in the dialect by Yuan
(1983:33). Hence, the observation of post-stopped nasals s significant,
but the absence of such reports in a speech community, typically based on
the recording of one or two speakers, may not necessarily indicate no post-
stopped nasals in that speech community.

Up to this point, all the descriptions of post-stopped nasals treat the
stop component as quite weak, or at Teast weaker than the nasal comporent.
Among the Mandarin dialects, there is one exception. Scott (1973:290)
describes the Northwestern Mandarin dialect of Yibin, spoken in Sichuan, as
having strong plosive release. In fact, he notes that "they might, dndeed,
be classified as plosives with nasalization." No similar comments have been
made by Tinguists concerning any of the northern Chinese dialects examined
in this study.

We turn now to Yunnan, another province in which Northwestern Mandarin
is spoken. A more Timited number of cases surveyed in Yunnan (Yang 1969b)
have post-stopped nasals. These nasals occur in only 19 of the 101
surveyed sites. ‘

Even more restricted cases of post-stopped nasals are found 4in the
Hubei dialect survey (Chao et al. 1948): of 64 sites in the province, post—
stopped nasals are observed in only 3 of them. A fourth location can be
added from Yuan (1983:33), namely, Hanyang, mentioned above.



The general studies (Yuan 1983, Zhan 1981) did not note post-stopping
of nasals in the other provinces where Southwestern Mandarin ds spoken .
Descriptions of individual dialects such as Guilin (Yang 1964) made no
mention of plosive release on the nasals.

2.2. Gan Dialect Group

The Gan dialect group is a relatively minor one which has previously
been combined with Kejia to form the Gan-Kejia group. Gan speakers are
Tocated in Jiangxi, southern Anhui, and the southeastern corner of Hubed.
No post-stopping of nasals is reported in Yuan (1983) or Zhan {1981), nor in
the southeastern corner of Hubei in the Hubei dialect survey (Chao et al.
1948). Post-stopped nasals are also absent in the description of two Gan
dialects spoken in Jiangxi, where the Gan dialect predominates. In neither
Linchuan, recorded by Luo (1940}, nor Longvan, recorded by Condax (1873), iz
the post-stopping of nasals recorded. Nonetheless, post-stopped nasals have
been noted in the speech of Nanchang, the provincial capital of Jiangxi
province (Yang 1968a).

2.3. KeJia Dialect Group

The Kejia (Hakka) people are the Chinese correspondences to the Jewish
population in Europe in being scattered +in various parts of the country,
with no specific place they can consider their own. Furthermore, in the
Pear1 River Delta region in Guangdong, and particularly in Taishan district,
they were treated as outcasts. Violent clashes lasting a decade arose in
the mid-nineteenth century between the Taishan, or "Punti" ("local’
settlers), and the Kejia (the "guest' people), who came Tater .5 By the end
of that period, the Kejia were decimated. They had been recruited from
eastern Guangdong province by the authorities in the latter part of the
seventh century to the Pear] River Delta region. Until the so-called
"Hakka-Punti Wars", the Kejia bad grown in population to the extent that
they comprised a third of the population of Taishan district.

The Kejia stronghold s in northeastern Guangdong province. The
representative dialect for Kejia is Meixian, spoken in Meixian city, located
in northerneastern Guangdong province. Some Kejia-speaking communities can
be found in other parts of Guangdong province. In addition, Kejia speakers,
who had emigrated from Guangdong province, form a sizeable minority in
Taiwan, constituting about 12 percent of the population on that island
(Kubler 1985:156). (As in the Pearl River Delta region, the Kejia group in
Taiwan has traditionally been treated as social outcasts also.) Kejia is
also spoken in the eastern and southwestern part of Guangxi province. Small
pockets of Kejfa-speaking communities are scattered in other provinces of
China.

To my knowledge, no large-scale dialect surveys have vet been conducted
on the Kejia dialect group. A study of several individual works indicate
fairly regular ocourrences of post-stopping 1in the nasals in Kejia. In
Guangdong provine, post-stopped nasals are recorded in the Kejia dialect of

("subdistrict') by Egerod (1958). Kejia predominates in both places.
Post-stopped nasals have also been reported 1in Kejia-speaking

communites in other provinces; for example, in the Meinong (Yang 1871) and
Taoyuan (Yang 1957) dialects of Kejia in Taiwan; and in the Kejia dialect
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spoken in Liangshuijing, Huayang district, Sichuan provﬁnce (Tung 1956).
Concerning the Kejia dialect spoken in other provinces, Jnvestigation of
additional sources is needed.

2.4. Yue Dialect Group

The Yue dialect group is commonly referred to as ‘Cantonese’, the
standard of which is spoken +in Canton City and Hong Kong. Although it s
spoken by only five percent of the Chinese—speaking population +in China, it
occupies a far more Important status historically, due in part to Western
trade with China, where the ports of call +include Canton, Macao and Hong
Kong. Moreover, +in North America, the original immigrants from China were
primarily Yue-speaking. That dialect group continues to be the dominant one
in the traditiona’l Chinatowns today. In addition, although the Yus dialect
group s spoken in both Guangdong and Guangxi province, virtually all of the
Yue speakers in North America were originally from Guangdong province.

In the case of the Yue dialect group, while no large-scale dialect
survey exists, Yuen Ren Chao did conduct a survey of this dialect group
during 1928 and 1929. However, only his study of Zhongshan (1848) and
Taishan (1951), +in Guangdong province. have been published. He notes post-
stopping of nasals n both dialects. Some nformation concerning other
dialect areas surveyed by Chao are included in Hashimoteo (1972); such
phonetic details as plosive release on nasals, however, are absent 1in
Hashimoto's study.

Nevertheless, the post-stopping of nasals s commonly observed among
the individual reports of various Yue dialects, both in Guangdong and
Guangxi provinces. The optionality of post-stopping, or the tendency to
produce nasals with plosive release, has also been noted in some sources
(e.g., Egerod (1956) for Zhongshan, and Tsuji (1980) for several dialects in
Guangxi). Among the early published studies of the dialects in Guangdong is
Wang and Qian's (1950) survey of the Yue dialects - in particular, Taishan,
Kaiping, Xinhui, Heshan and Zhongshan -— all Tocated +in the Pearl River
Delta region, to the south and southwest of Canton city. Post-stopping of
nasals s reported to a greater or Jlesser extent in these dialects by Wang
and Qian.

Wang and Qianm’s study also includes fFfurther details concerning the
post-stopped nasals. They describe the stop component €in borh the Duanfen
dialect of Taishen district and the Kaiping dialect as being produced with
some voiced aspiration. This has not been observed elsewhere. Moreover,
unlike the dialect groups mentioned earlier n which the stop component s
regularly regarded as relatively weak (the only genuirne exception being
Scott's (1873) description of Yibin in Sichuan, the same s not always true
among the Yue dialects. Wang and Qian, who treat the post-stopped nasals as
consonant clusters phonetically, observe that the relative strength of the
nasal versus stop component in these dialects is not consistent: the nasal
may be stronger sometimes, or the stop component may be stronger; sometimes,
the nasal and stop components are perceived as equally strong. One possible
acoustic cue to the perception of relative strength of the two components fis
the relative timing of the nasal and stop components. A reduction in the
duration of the nasal murmur, for tinstance, could give the impression that
the stop component s relatively strong. With regard to the velar nasal in
Kaiping in the environment before /u/, for example, as in the word % [noun]
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'speech’, Wang and Qian (1850:61) note that the plosive release Hs
particularly strong, so that the the cluster almost simplifies to a single
segment, becoming [gun], where the nasal murmur practically disappears‘s

Another +important later source on post-stopped nasals in the Yue
dialect group is McCoy's (1966) dissertation, containing field data on the
Yue dialects spoken +in Siyi (or "Szeyap"). Siyi, Titerally, the "Four
Districts”, is composed of Taishan, Kaiping, Enping, and Xinhui. The
prestige dialect of that locality is Standard Taishan, spoken in Taishan
city, in the district of Taishan. McCovy collected data on Standard Taishan
and ten other varieties of Yue spoken in Taishan district. The syllable~
initial nasals are accompanied by homorganic stops in all eleven
subvarieties of the Taishan dialect. McCoy also collected data on six
Tocalities in Kaiping district, five of which have post-stopped nasals. For
the other two districts, Enping and Xinhui, only one subvariety of Yue was
collected from esach of these districts. Homorganic stops accompany the
nasals in Xinhui, but not in Enping.

Although post-stopping is prevalent in the nasals of a number of Yue
dialects in Guangdong, the phenomenon is absent in the standard variety of
Cantonese spoken in Canton and Hong Kong. Wang and Qian (1950) also note
that nasals are not accompanied by homorganic stops in the area immediately
surrounding Canton city, which includes Nanhai, Sanshui, Shunde, and
Dongguan. This is also true of the neighbouring Panyu district (based on my
acoustical study of a small set of data from one Panyu speaker.)

Post-stopped nasals are also observed in Guangxi province. Of the
eight Yue dialects investigated by Tsuji (1980), three show post-stopping:
Rongxian, Binyvang, and Sihe. Rongxian and Binyang are spoken in their
respective districts in Guangxi province, while Sihe, whose phonological
system s similar to the Guangxi Yue dialects, is actually spoken 1in
Guangdong province near the Guangdong-Guangxi border. No post-stopping is
reported in Yue's (1879) study of Tengxian, in Guangxi province. An early
source on a Yue dialect spoken +in Guangxi s Wang's (1932) dnstrumental
study. Its phonological system differs from neighbouring Yue dialects, such
as Rongxian. Tsuji (1980:7) regards Bobai as having admixtures of Kejia
speech. In any case, Wang examines his own production of nasals in Bobai
with respect to places of articulation using an artificial palate, and notes
the fortis nature of /m/; however, he makes no comments concerning any
plosive release on the nasals.

2.5. Min Dialect Group

The Min dialect group is primarily spoken in Fujian, and is commonly
divided into Northern and Southern Min, although, as noted earlier, an even
more important east/west split exists. The original north/socuth division
was made when little was known about the eastern dialects of Fujian
province. The division was based on treating Fuzhou (in northeastern
Fujian) as the representative dialect of Northern Min, and Xiamen (commonly
known as "Amoy', in southeastern Fujian) as the representative dialect of
Southern Min. According to that subclassification, Northern and Southern
Min divides in half the coastal belt that extends from southern Zhejiang
province, past Fujian province into northeastern Guangdong. Some Min-
speaking communities are also located elsewhere in Guangdong (e.g., in
Zhongshan district, Hainan Island, and Leizhou Peninsula). In Taiwan,
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Southern Min, popularly referred to as "Taiwanese", 1is spoken by about 70
percent of the population. (Kubler 1985:156). (Most of those under fifty
can also speak Mandarin, the standard imposed in the school system since the -
end of World War II when Chiang Kai-shek established his government there.)

2.5.1. Northern Min

3 Post-stopping is not commonly noted in the Titerature on Northern Min.
In Fujian province, explicit mention of post-stopped nasals have been made
for Fuan and Ningde (Norman 1977-1978).

In Guangdong province, a few studies of Northern Min have been
conducted Tn Zhongshan district. Post-stopped nasals are observed in the
Longdu dialect, originally analyzed by Egerod (1956) as a Southern Min
dialect, but has since been treated by others such as Jerry Norman (personal
communication) and Nicholas Bodman (1981) as a Northern (or Northeastern)
Min dialect. Post-stopped nasals are also reported +in a more restricted
environment (i.e., prominent only before high vowels) in Bodman's (1981)
study on the Nanlang dialect, also spoken n Zhongshan district.

2.5.2. Southern Min

For Southern Min, some background informatioon will be presented here.
Southern Min presents a unique case among the Chinese dialects with respect
to the topic of post-stopped nasals. In other Chinese dialects, what are
plain or post-stopped nasals were plain nasals, at Jleast phonemically, in
the earlier phonology of those dialects, and can continue to be treated as
plain nasals in their respective phonological system. This +is not true in
all cases with respect to the Southern Min dialects. In Xiamen {or Amoyv),
which is commonly used to represent Southern Min, besides plain nasals in
its phonetic tinventory, it also has voiced stops which are prenasalized.
The two phonetic series alternate in phonologically-conditioned
environments. The Xiamen case is then contrasted with another variety of
Southern Min, represented by Chaozhou. In the Chaozhou dialect., the two
series have split and are now contrastive, albeit in a very Timited set of
environments. Thus, in Southern Min. what were 'nasal + stop' syllable
onsets had evolved into segments that are conventionally treated n the
Titerature as voiced stops. Vestiges of the nasal component remains,
nonetheless, in the prenasalization of the stop.

The prenasalization s not always noted in the published sources, and
voiceless nasal onset is noted 1in only one of the sources consulted (Zhang
1883). If voiceless nasal onset s produced in the speech of the three
Taiwan subjects in Iwata, Sawashima, Hircse and Niimi's (1979) fiberoptic
study of Tlaryngeal control in the voiced and voiceless stops in Southern
Min, for example, it s not taken into account in their measurements of
voice onset time (VOT). They simply observe that the voiced stops are
"voiced through"; that is, "the duration of the voicing lead for the voiced
type corresponds to the closure duration” (p.68).

To summarize, a series of plain nasals and a (prenasalized) voiced stop
series characterize the Southern Min dialects on the whole. Whether the two
series are in complementary distribution or have become contrastive s then
dependent upon the particular subvariety of Southern Min.7 Given the unique
situation in Southern Min, the following section is devoted to a study of
the distribution of these two series, together with some phonetic details.

88



3. Plain Nasals and Voiced Stops in Southern Min

In this section, the customary treatment of the voiced stops in
Southern Min as simply voiced stops is adopted here for ease of exposition.
Remarks concerning prenasalization or voiceless nasal onset are treated as
further phonetic detadil.

The two phonetic series, plain nasals and voiced stops, in Southern Min
yield at least three different distributional patterns which pivot on
whether plain nasals and/or voiced stops occur in syllables closed by a
nasal consonant. The three distributional patterns are identified here as
Patterns A, B, and C for convenience. Pattern A s exemplified by the
varieties of Quanzhou and Zhuangzhou dialects spoken in Taiwan (Zhang 1983).
(Quanzhou and Zhuangzhou districts in Fujian were the ancestral homes of
these people.) The subvarieties of the Quanzhou and Zhuangzhou spoken 1in
Taiwan (hereafter, simply referred to as Quanzhou and Zhuangzhou dialects)
have [m], [n], and [g], and the corresponding voiced stop series, [b]l, [d].
[g]. The two series are in complementary distribution, as summarized in
(2). For the sake of simplicity, syllabic nasals occurring in the final (or
rhyme) are subsumed under nasalized vowels in the present discussion.
According to Zhang (1983:7), the voiced stops are described as being
preceded by a homorganic, voiceless nasal: (mbl, [nd], and [gg] in narrower
phonetic transcription. Moreover, a voiced dental stop in the two dialects
is produced in the speech of older speakers; vyounger speakers typically
produce the lateral, [1], more narrowly transcribed as [n1].

(2) Pattern A. Phonological Conditioning of Nasals versus Voiced Stops.

a. Nasals occur before nazsl vowels and syllables closed by a
nasa’l consonant.

b. Voiced stops occur before oral vowels, and syllables
closed by a glide or stop ({p], (t]. [k}, [?]).

It is tdmportant to note that Pattern A does not occur in Tung's (1958)
description of Jinjiang and Longgi, representing Quanzhou and Zhuangzhou
respectively, Tung notes that some free variation exists in Jinjiang where
[bin nT], for example, alternates with [min n¥)] for 'next year'. Longgi, on
the other hand, patterns similarly to Xiamen, to be discussed next.

Pattern B is exemplified by Xiamen (Amoy), spoken in southern Fujian
(Tung 1857, 1958). Xiamen also has two series: nasals — [m], [n], (]l —
and voiced stops or lateral — [b], [1], [g] — which are +in complementary
distribution. The voiced stop/lateral series has been described as being
sometimes slightly prenasalized (e.g., Tung 1957:233). Moreover, the
Tateral +is sometimes pronounced more stop-like, so that Southern Min

date (Tung 1957:233). Tay (1968:31) describes the sound as being produced
by a rapid flap of the tongue tip, and finds it difficult to determine
whether the sound would be more accurately represented as a [d] or [1]. For
descriptive purposes, treating the series as voiced stops s more expedient,
and will be done in the remainder of the study. Moreover, recall that the
Xiamen data given in Figure 6d earlier shows a stop-like segment, with a
burst transient. The treatment of all the segments as voiced stops not only

simplifies the description, but it also has a phonetic basis. The

89



distribution of the two series is summarized in (3). (The Pingyvang dialect
in Zhejiang province also exhibits Pattern B (Yuan 1983:240.)

(3) Pattern B. Phonological Conditioning of Nasals Versus Voiced Stops.
a. Nasals only occur before nasal vowels.

h. Voiced stops occur elsewhere (viz., before oral vowels,
which are optionally f011owed by a nasal or non-nasal
segment ). :

From Patterns A and B, one can observe that the Jinjiang dialect described
by Tung (1958) has Patterns A and B in free variation. Other dialects that
pattern similarly to Xiamen include the seven Penghu dialects of Southern
Min, spoken on the Penghu Islands ("the Pescadores") between Taiwan and
mainland China (Kubler 1986).

A third set of situations js exemplified by Chaozhou, spoken in
northeastern Guangdong province. The plain nasal and voiced stop series are
ne longer +in complementry distribution, but have developed into two
contrastive series. This 1is described by Tung (1958) in his analysis of
Jievang, to represent this group of Southern Min dialects. The result is
Pattern C, given in (3) below. Minimal pairs are actually very Timited, but
exist nonetheless. A pa1r with identical tone is & /bak/ 'honey'
contrasting with B /mak/ ‘eve' (cf. Amoy /bit/ and /bak/ respectively).

(3) Pattern C. Distribution of Nasals and Voiced Stops.

a. Nasals occur before nasal vowels, and before oral vowels
closed by a nasal consonant.

b. Voiced stops occur before oral vowels, which are
optionally followed by a glide. stop, or nasal consonant.

As in the other Southern Min dialects, some prenasalization is noted
before the voiced stops in Jieyang (Choy 1976:6). Chao'an (Li 1959),
another subvariety of Chaozhou, also fits into Pattern C. And, Tlike
Jieyang, the voiced stops are also slightly prenasalized. Li (1959:7)
further notes that, in consequence, outsiders often confuse the voiced
bilabial stop with the bilabial nasal.

A somewhat similar pattern is also found +in the young generation of
Wanyao speakers, whose ancestors had moved from the Quanzhou region to
Wanvao, Ningde district, in northeastern Fujian province (Li and Chen 1982).
Older speakers exhibit Pattern B. There s +insufficient information and
examples to determine the extent to which the young Wanyao speakers exhibit
Pattern C. Due undoubtedly to influence from standard Mandarin, which has
no nasal vowels, young Wanyao speakers produce oral vowels followed by final
nasaTs corresponding to nasal vowel endings in older speakers; for example,

-f’11fe is [m1ag] for the young generation, and [mi&] for the mid and old
generations. And, in some contexts (the phonologically-conditioning of
which cannot be determined due to the paucity of examples), dinitial plain
nagals in young Wanyao speakers cohrespond to voiced stops in the oWder
speakers; for example, #i ‘curtain' s [ma 1 for voung speakers versus [ba ]
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for older speakers. Nometheless, a voiced stop series is still found in the
young Wanyao people (e.9., £ 'rice’ [bi]).

The distribution of nasals and voiced stops in the three patterns are
given +in (4). The canonical shapes of the syllables are summarized 1in
Columns I, II, and III, where uppercase 'C' represents a initial voiced
stop, Tower case 'c' a non-nasal consonant in coda position, 'N' a nasal
consonant', V' an oral vowel, and 'Y’ a nasal vowel. The syllables may
optwona11y include a prevoca11c g11de which is omitted in (4) for
simplicity's sake.

(4) | I | I1 | 111 |
Pattern . | CVe NvVe | cv NV | CVN NWN | Example
! | | !
A | X | X X } X | Quanzhou
8 | X | X X | X | Xiamen
C g X X X X | X X | Chaozhou

Studying Columns I, II, and III above in turn, observe, first of all,
that for Patterns A and B, syllables consisting of 'voiced stop + vowel +
non-nasal consonant' (CVe) and those consisting of 'nasal consonant + vowel
+ non-nasal consonant’ (NVc) in Column I are in complemenary distribution.
For Pattern C, however, the two types of syllable structure vield
contrastive pair; for example, % /bek/ 'honey' contrasts with i‘ /mek/
'dense’ in Jievang (Choy 1976).

Regarding Column II, open CV and NV syllables differ both with respect
to initial oral-nasal consonant and with respect to oral-nasal vowel. There
is some redundancy: for dialects with Pattern A or B8, either the
nasalization on the vowel can be predicted on the basis of the preceding
nasal consonant, or the nasal initial can be predicted on the basis of
following nasal vowel. For dialects with Pattern C, since nasals and voiced
stops form two separate series, the nasalization on the vowel can be
predicted on the basis of the nasal initial. For example, in Jieyang,
/bi/ 'rice’, s phonetically [bi], and A& /mi/ Tdisperse', phonetically
[m3] .

Column III pertains to syllables closed by a final nasal. The +initial
consonant s either a voiced stop or a nasal consonant. Pattern A permits
only a voiced stop as syllable onset, while Pattern B permits only a plain
nasal in that environment. Thus, the stop and nasal series in these two
patterns are in complementary distribution. Pattern C, however, permits
both voiced stops and nasals to occur as onsets in syllables with final
nasal, resulting in contrastive pairs. In Jieyang, for example, % /buaD/
"hope' andj!i/%uag/ ‘overflow' form a minimal pair (Choy 1976).

Pattern C for the Chaozhou dialects results in part from multiple
readings, or a literary-colloguial distinction, as a consequence of the
chronological stratification of the lexicon. In the Hainan dialect (Woon
1979), for dinstance, the literary reading of "ten thousand' s
distinguished from the colloquial reading of the word: /man/ is the Titerary
reading, and /ban/ the colloquial reading. The two forms contrast only with
respect to the initial consonant.
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The above summarizes the main patterns for the distribution of the
nasal and voiced stops series in Southern Min. The next section deals with
non-Southern Min dialects with respect to the phono1og1ca1 conditioning of

post-stopped nasals.

4. On the phonological conditioning of plosive release on nasals

Plosive release (including cases of burst release without stop closure)
does not necessarily occur in all environments in dialects which do possess
post-stopped nasals. Most studies mention the post-stopping of certain
nasals, but provide no further +Hinformation concerning whether the post-
stopping is Timited to syllables with a high vowel or glide, syllables with
oral vowels, or syllables optionally closed by an obstruent. One major
exception s McCoy's (1966) description of the Siyi ("Four Districts" -
viz., Taishan, Kaiping, Enping, Xinhui) subgroup of Yue dialects. McCoy's
dissertation includes information on the environments in which post-stopped
nasals ocour. Another valuable source of information is Karligren's (1915~
1928) lexicon in which he transcribed post-stopped nasals for the words n
the dialects with that phenomenon, thereby enabling us to see the
phonological environments in which plosive release occurred. In this
section, the main objective is to report on some of the Timited descriptions
available +dn the Titerature concerning contextually-conditioned plosive
release on syllable-initial nasals. Other sources provide more scanty
information. McCoy, Karlgren and other sources will be used in this section
to study the phonological conditioning of post-stopped nasals. The
remainder of this sectin s organized as follows. Section 4.1 describes the
phonological conditioning of post-stopped nasals with respect to height and
backness of the following vowel, section 4.2 the tinteraction of post-stopped
nasals and nasal vowels/nasal codas, and section 4.3 post-stopped nasals and
their places of articulation.

4.1. Post-stopped nasals and vowel height/backness

One of the early sources with data on the phonological environments in
which post-stopped nasals occur s Karlgren's (1915-1826) lexicon. Four of
the dialects in the lexicon have post-stopped nasals, namely, Guihua, Taigu,
Wenshui, and Xingxian. All four are Northwestern Mandarin dialects spoken
in Shanxi province. In Guihua and Taigu, only the velar nasals have plosive
release, which occur +in all environments — that is, before non—high vowels
specifically, since the velar nasals do not precede high vowels in either
dialect. In the Wenshui and Xingxian dialects, plosive release occurs on
the nasals 1in all four places of articulation: bilabial, dental,
alveopalatal, and velar positions. Of particular [dnterest to this
subsection s that the post-stopping of the nasals surfaces in all
environments, regardless of the height or backness of the following vowel.
Similarly, M. Hashimoto (1973) and Egerod (1956) treat Kejia and Longdu
{Northern Min) respectively as bhaving post-stopped nasals +9n all
environments.

For the Yue dialect group, and more specifically, for the dialects iin
the Siyi districts of Guangdong province, McCoy (1966) provides {information
on his eighteen Yue dialects, which are predominantly varieties of Taishan
and Kaiping. Two of the dialects have no description concerning syllable~
initial nasals. One can assume that they do not exhibit post-stopping of
nasals. Thirteen of the dialects have post-stopping in all contexts. For
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the remaining three dialects -- Standard Taishan, "Kwong Hoi", and “Tai
Ling" —— all spoken in Taishan district, syllable-initial nasals are
pronounced with homorganic stops only in certain phonological environments.
In Standard Taishan, the bilabial nasal occurs with a homorganic stop before
back vowels /u,o/. Before other vowels, post-stopped nasals occur in free
variation with the plain bilabial nasal. With respect to /n/, the plain
nasal variant is in free variation with the post-stopped nasal variant
before back vowels. Regarding the velar nasal, the third and last nasal in
the phonology of Taishan, the plain nasal occcurs in free variation with its
corresponding post-stopped nasal variant before back vowels. In the Kwong
Hoi dialect, nasals are pronounced with homorganic stops except before front
vowels /1,e/, while in the Tai Ling dialect, nasals are pronounced with weak
homorganic stops except before /a/, where only plain nasals surface. The
Tai Ling case s similar to the observation made by Wang and Qian (1950)
concerning the Duanfen variety of Taishan.

Wang and Qian (1950) also make observations concerning the relative
strength or weakness of the post-stopped nasals in Kaiping with respect to
the height or backness of the following vowel. As stated earlier, they note
(p. 61), for tinstance, greater prominence of the plosive release before high
back vowels, giving as their example, % [gogun] 'speech’, in which the
plosive release is so strong that the nasal-stop component almost becomes a
single stop segment, creating [gun]. They further observe that the plosive
release on initial nasals s particularly weak before the Tow vowel, /a/.8

Aside from the sbove sources, the height or backness of the vowel
following the syllable-initial nasal is often not noted. When phonological
conditioning s fincluded in the descriptions, as in the Sichuan and Yunnan
dialect surveys, it s always with respect to plosive release on nasals
before high vowels or glides only; or sometimes, mention s made of greater
prominence of the plosive release in that context. This s reported for /n/
in the Pengshan dialect dn Sichuan province, for example (Site 77, Yang
1984).

In some other cases, specific reference s made to post-stopping only
before high front vowels or glides. For example, 1in the Longchang dialect
in Sichuan (Site 115, Yang 1984), and the Suijiang dialect +in Yunnan (Site
99, Yang 196%9h), /n/ has plosive release before /i/ and Av/. In the
Rongehang dialect (Site 116, Yang 1984), plosive release on the dental and
alveopalatal nasals is particularly prominent before the /i/ and v/ glides.
With regard to the initial nasals of the Nanlang dialect (Northern Min),
Bodman (1981) states that plosive release is prominent only before /i/, and
provides examples containing bilabial and velar nasal ¥initials.

Alternatively, plosive release is noted only before high back vowels or
glides. This s true for /m/ in the Tao'an dialect in Yunnan (Site 72, Yang
19689b). Plosive release noted for /m/ before the high back vowel s also
observed in Sichuan province (Yang 1984), 1in both the 3Santai (Site 22) and
Changshou (Site 20) dialects.

To summarize, from the above descriptions, no conclusion can be reached
concerning which phonological criterion, height or backness of a vowel, fs
more crucial {in conditioning plosive release on the nasals. The overall
pattern that does emerge s that high vowels (or glides) tend to condition
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the post-stopping of nasals, and that low vowels tend to inhibit the
phenomenon . Furthermore, post-stopping of dental nasals tends to be more
prevalent before high front vowels, while post-stopping of bilabial nasals
tends to be more common before high back vowels. With the exception of the
brief comment above concerning the post-stopped velar nasal before /u/ in
Kaiping, no general observation can be made concerning the phonological
conditioning of plosive release on velar nasals.

A caveat needs to be added at this point. In some sources, such as
Egerod (1956) on Standard Zhongshan, it is simply stated that the initials
tend to be followed in pronunciation by homorganic stops. Hence, stop
closure is not obligatory, serving no phonological function 1in the dialect.
In a similar way, Tsuji (1980) treats the plain nasals and their post-—
stopped counterparts in Rongxian, Binyvang, and Sihe as occurring in free
variation. A more systematic study of these dialects, however, is needed to
to determine if plain and post-stopped nasals truly occur +in free variation.

4.2. Post-stopped nasals and vowel nasalization/nasal coda

In this subsection, the first issue to be addressed is the correlation
of post-stopped nasals and vowel nasalization. Plosive release on nasals,
thereby terminating the nasal murmur, s an effective means to reduce or
completely eliminate nasalizataion on the following vowel. For this reason,
varjous linguists (e.g., M. Hashimoto 1973, Chen and Clumeck 1975) have used
the term “"denasalization" to describe the phenomenon. In a number of
languages in the world, -including Kaingéng (Wiesemann (1872), Amahuaca,
Apinaye and other languages cited in Kawasaki (1986:85), a nasal fis
accompanied by an intrusive stop next to an oral vowel, while a plain nasa)
occurs next to nasal vowels. 10 Thus, pre— or post-stopped nasals and plain
nasals are in complementary distribution, serving to maximize an oral-nasal
vowel opposition in those languages. A further development s exemplified
by the Southern Min dialects discussed earlier, where complete or almost
complete denasalization has occurred before oral vowels. In Akan (Dolphyne,
forthcoming), which has an oral-nasal vowel contrast, complete
denasalization bas taken place: the voiced stop series s in complementary
distribution with the plain nasal series in CV stems. Voiced stops occour
before oral vowels, while plain nasals occur before nasalized vowels (e.g.,
[bal "come' versus [m3] 'give’, and [du] Tarrive’ versus [nd] 'stir’).

With respect to Chinese, Southern Min and some dialects within the
Mandarin, Wu, Gan and Xiang dialect groups have an oral-nasal vowel
contrast. Among the Chinese dialects. Xiamen s exemplary in behaving as
one expects: plain nasals precede nasal vowels, while voiced (and optionally
prenasalized) stops occur before oral vowels. What 1is particularly
interesting in Chinese, however, +is that nasals may be accompanied by
plosive release even in dialects without an oral-nasal vowel contrast. The
phenomenon occurs in Northern Min, Yue and Kejia, as well as in dialects
from other dialect groups with only a series of oral vowels.
Synchronically, there are no reasons for the post-stopping of the nasals in
these dialects.

From the above discussion, and from the study of Southern Min 9n
section 3, one would naturally assume that, in Chinese dialects with an oral
and a nasal series of vowels, nasals would not have plosive release if they
are followed by a nasal vowel. No statements are made concerning this topic
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in the Titerature surveyed here. Only Karlgren's lexicon (1915-1926) with
field data on Guihua, Taigu, Wenshui, and Xingxian provide any evidence to
support or refute that assumption. Surprisingly, Karlgren records both oral
and nasal vowels following the post-stopped nasals in all four dialects. In
other sources, such as the dialect surveys, plosive release on nasals is
such a low-level phonetic concern that no information is available on
whether there are any co-occurrence restrictions on the post-stopping of
nasals when the initial nasal is followed by a nasal vowel.

In the Chinese dialects, nasal vowels regularly came from finals (i.e.,
a syllable minus the initial consonant) that originally contained a nagal
coda. Hence, regarding dialects that have oral vowels only, a relevant
question to ask s whether or not plosive release occurs +in syllables closed
by & nasal ending. My field data on Zhongshan and Changsha Kaiping show
that nasals have plosive release sven in syllables with a final nasal.
Examples are given 1in the expanded amplitude displays +n Figure 7. The
displays, from top to bottom are: Kaiping A® [ndam] 'sirloin', Kaiping 4R
[ngin] 'silver’, and Zhongshan iﬁ [nga:n} 'stubborn’. (The stop component
is superscripted in the figure.) Note also that Figyre 5b presented earlier
shows a burst trangient €in Zhongshan for the word ndUnd Tagriculture’,
even though the syllable ends in a nasal consonant. Post—stopping of nasals
occurring in syllables with a nasal coda s also found n Longdu (Egerod),
Kejia (Hashimoto 1973), and the Siyi dialects recorded by McCoy (1966). In
these dialects, post-stopped nasals are transcribed in all environments.
Attested cases can also be found in the lexicon for Rongxian (Tsuji 1980).

Thus, among the modern Chinese dialects for which information is known,
even if the nuclear vowel s fully nasalized or only somewhat nasalized
{(preceding a nasal coda), the syllable—initial nasal may still be produced
with plosive release. Furthermore, recall from section 3 that in Xiamen and
Chaozhou, voiced stops, accompanied by slight prenasalization, may occur in
syllables closed by a nasal. The voiced stops are derived historically from
the nasal series. Hence, these dialects also reflect the co-occurrence of
post-stopping of earlier nasals in syllables with final nasals. In Southern
Min, only n Quanzhou and Zhuangzhou spoken in Taiwan (Zhang 1983) are
syllable~initial nasals dinhibited from having plosive release when the
syllables are closed by a nasal. In the Jiahe variety of the Xjang dialect
group (Tsuji 1987), post-stopping is inhibited in syllables with final
nasals. In Chaozhou, some of the syllable-initial nesals also lack plosive
release in similar contexts. In conclusion, among the Chinese dialects, one
finds cases of plain or post-stopped nasals occurring before nasal vowels,
as well as cases of plain or post-stopped nasals in syllables with a final
nasal.

4.3. Post-stopped nasals and places of articulation

In a number of dialects, the syllable-initial nasals may be produced
with plosive release without regard to the place of articulation of these
nasals. Examples include Taishan, Kaiping and Xinhui (McCoy 1966); Longdu
(Egerod 1956); Zhongshan (my field data); Wenshui and Xingxian (Karlgren
1815-1926); Kejia (Hashimoto 1873), as well as Fuan and Ningde (Norman 1977-—
1978).

Dialects may differ, however, with regard to the relative duration of
these segments. As noted earlier in section 1.1, +in Changsha Kaiping, post-
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stopped velar nasals are shorter than those in other places of articulation,
and have some tendency to almost denasalize. In Zhongshan, -+t is the
bilabial post-stopped nasals that are sometimes shorter in duration than
those in other places of articulation. Currently, there is no acoustical
measurements of post-stopped nasals in other Chinese dialects. What
information we have on the post-stopped nasals in other dialects pertains
only to their confinement to certain places of articulation.

Focussing first on the study of individual dialects, as opposed to the
major dialect surveys, no consistent pattern emerges. In the case of the
Yue dialects in Guangxi province (Tsuji 1980), for example, there are four
places of articulation for the syllable—initial nasals: bilabial, dental,
alveopalatal, and velar. Optional plosive relsase on the nasals only apply
to those in bilabial and dental positions. In the case of Rongxian, in
addition to a plain nasal series which is produced with optional plosive
release, the dialect has a contrastive series of nasals with murmured
release, which may also be accompanied by stop closure (e.g., fﬁ [mbﬁun]
‘door').

A different situation obtains for the Northwestern dialects of Taigu
and Guihua, spoken in Shanxi province (Karlgren 1815-1926). Taigu has four
places of articulation for the nasals, and Guihua only three, lacking the
alveopalatal series. In both dialects, plosive release is recorded
consistently for the velar nasal. No post-stopping is recorded for the
other nasals in either dialect.

Yet another situation has developed in the Nanchang (Gan) dialect (Yang
1969a). There are three nasals: a bilabial, an alveopalatal, and a velar
nasal. Only the bilabial and velar nasals have stop closure. {(The
historical dental and retroflex nasals have become an alveopalatal before
high front vowels, and a Jateral in other contexts.)

Post-stopping of nasals with respect to places of articulation is,
furthermore, not absolute. Some cases may reflect varying degrees of
strength in the plosive release with respect to place of articulation. A
case in point s Suixi, spoken on Leizhou Peninsula in Guangdong province
(Yue-Hashimoto 1985). Strong stop closure often accompanies bilabial
nasals, but the phenomenon is less commonly observed in the dental and velar
nasals.

The above descriptions provide no overall pattern of which nasals tend
to be produced with plosive release. We turn now to the major dialect
surveys on Sichuan, Yunnan, and Hubei provinces. The distribution of post-
stopped nasals in Sichuan (Yang 1984) is discussed first. Of the 134 sites
in the survey, 18 sites have no reports of post-stopped nasals. Another 37
sites are not described independently, but are subsumed under other dialects
with sidentical or virtually [ddentical phonological systems.11 Since post-
stopping of nasals is of phonetic concern only, whether the nasals in these
37 sites are produced with plosive release cannot be ascertained, and are
excluded from consideration in the present study. Post-stopped nasals are
raported in the remaining 81 sites. Sixty-one of these sites have four
places of. articulation for the nasals. The four nasals are placed across
the top of Table 2.
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Table 2. Sichuan Dialect Survey: Post—stopping of Nasals in Four Places
of Articulation.

[Number of Places

l |
jof Articulation | : Number |
jwith Post—stopping | [mb] {nd] nd] [gg] | of Sites |

| |
| A1l places | + + + + | 6 :
l i ' |
| 3 places | + + + - } 5 [
l l l l
| | + + - + [ M |
| l | l
| 2 places | + + - - | 10 |
l | | |
! | - + + - | 3 |
| | I I
| | - + - + l 1 l
| | | |
| 1 place | + - - - | 8 |
| | I I
I l - + - - | 6 |
| | | l
l ! - - - + | 2 |
I | | |
ITotal No. of Sites | 49 50 14 20 | 61 |

In Table 2, the plus sign (+) represents presence of post-stopping. and
a minus sign (~) its absence. As the first row shows, post-stopped nasals
are reported for all four places of articulation, hence a plus sign under
each colum. The last column provides statistics on the number of sites
reported to have the particular distribution of post-stopped nasals. In the
case of the first row, there are six sites in the survey with post-stopping
on all four nasals. The rest of the table proceeds in a similar way. The
last row in the table provides +information on the number of sites with post—
stopping for the particular nasal. For [mb], for Cnstance, 49 sites have
plosive release on the bilabial nasal. (The sum is obtained by adding the
number of sites with a plus sign under the [mb] column (i.e., 6 + 5 + 11 +
18 + 9 = 49).) Studying the last column in the table, one can observe that
only 6 ocut of 61 sites, or about'10 percent of the sites, have post-stopping
in all four places of articulation. Most common are sites with post-
stopping on the bilabial and dental nasals, and next in freguency are sites
with post-stopping in three places of articulation, with the alveopalatal
nasal excluded. In sites with only one place of articulation, the most
common  situation s for the bilabial nasal to be produced with plosive
release, with the dental, velar and alveopalatal following in descending
order of frequency. Observe that none of the dialects mentioned earlier
have plosive release limited to the dental nasal only. It s also
significant that one never finds post-stopping restricted only to the
alveopalatal nasal. In general, the alveopalatal tends to be produced
without plosive release.
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The Tast row in the table provides statistics on the individual nasals.
From that set of statistics, there +is no major difference in bilabial versus
dental nasal with respect to freguency of occurrence in the 61 sites: the
bilabial nasal has plosive release in 49 sites, while the dental nasal has
plogive release in 50 sites. The significant difference s in the paucity
of cases +involving the alveopalatal and velar nasals. Why alveopalatal
nasals tend to resist being produced with plosive release is not clear. A
simiilar situation obtains in the Jiahe Xiang dialect (Tsuji 1987) where
plosive release occurs with the bilabial and dental nasals, but not with the
alveopalatal one. (The dialect Tacks a velar nasal.) In the case of the
velar nasals in the Sichuan survey, in virtually all cases, the following
vowel is non-high. From the observations in section 4.1, one finds that
post-stopping of nasals tend to occur more often if the following vowel s a
high vowel. The restriction of the velar nasal to an environment only
before non-high vowels may account for the Tow frequency of post-stopping in
these dialects.

For completeness of coverage, Table 3 shows the 20 sites in the Sichuan
survey with only three places of articulation. The same format as Table 2
is used. In this table, one finds, again, that the bilabial nasal occurs
more frequently as the only nasal with plosive release. In this table,
there is some slight difference with respect to the frequency that the post-
stopped bilabial nasal versus the post-stopped dental nasal occur in the
dialects. The bilabial nasal has post-stopping in 17 dialect sites, whereas
only 12 sites have post-stopped dental nasals. It may be relevant to note
that /n/ in these dialects often has one or more phonetic variants besides
the dental nasal. In a number of these dialects *1- and *n~ are no longer
contrastive, so that [1] and [n] form allophones of the same phoneme. While
having an [n]/[1] alternation does not preclude the post-stopping on the
dental nasal, there dis a definite correlation between the absence of post—
stopping 1in the dental nasal and dialects with the nasal-lateral variants of
/n/: in every case where post-stopping of /n/ is absent, one also finds that
the /n/ has an [n]/[1] alternation.

Table 3. Sichuan Dialect Survey: Post—stopping of Nasals in Three
Places of Articulation.

|Number of Places |

| |
lof Articulation | | Number |
jwith Post-stopping | [mb] (nd] [nal | of Sites|

l == l l
| A1l places | + + + | 4 |
| I l l
| 2 places ! + + - | 6 |
| | | |
I 1 place | + - - | 7 |
| | I I
| | - + - | 2 |
l | | |
| | = - + | L l
| v ! | |
|Total No. of Sites | 17 12 5 [ 20 |
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Turning now to the Yunnan dialect survey (Yang 1969b), there are 101
sites in the survey, but only 19 of them are reported to have plosive
release on the nasals. These sites have two to four places of articulation
for the nasals. Given the paucity of cases, all 19 gites are tabulated ‘in
Table 4. Zero (0) s used to indicate the absence of a given nasal in the
dialect sites. For example, there are 7 sites with only three places of
articulation, of which 6 lack the alveopalatal nasal, and one lack the velar
nasal. There are 10 sites with only two places of articulation for the
nasals, restricted to the bilabial and dental positions. In the Yunnan
data, the bilabial nasal occurs significantly more frequently with post-
stopping than the dental nasal.

Table 4. Yunnan Dialect Survey: Post-stopping of Nasals in Two to Four
Places of Articulation.

INumber of Places

! [ Number [
jof Articulation | [mb] [ndd] Tred] [hgl | of Sites |
I I | I
| 4 places | + + - - I 1 |
I I + - - - I 1 |
I | ! I
| 3 places | + + 0 + | 2 |
| | I |
I | + + 0 - | 2 I
| I I I
I I + - 0 - I 2 I
I I ! |
I I + - - 0 I 1 |
I I I |
| 2 places ! + + 0 0 I 1 |
| I | I
I I + - 0 0 I e |
| | | I
I | - + 0 0 I 1 I
I I | I
|Total No. of Sites | | |
lwith Post—stopping | 18 7 0 2 ! 19 |

As in the Sichuan survey, & number of the dialects in Yunnan have a
dental nasal +in which [1] and [n] occur as free or phonologically-
conditioned variants. (The lateral s never produced with stop closure.)
In addition, before a high front vowel, there is often a tendency for the
nasal to be fronted to the alveopalatal position, a position which tends to
inhibit plosive release. Thus, synchronically, there are at least a couple
of factors that can account for the lower frequency of the dental nasal to
have plosive release. In the case of the velar nasal, it occurs before non-
high vowels, as in the Sichuan case, but in addition, the nasal s very
unstable: in various Yunnan sites, it tends to be weak, and often
spirantizes, and almost disappears. In contrast, the bilabial nasal s
completely stable, with only the plain nasal or the post-stooped nasal as
phonetic variants. Moreover, the bilabial nasal occurs in all environments
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with respect to the height and backness of the following vowel.

Proceeding to the third major dialect survey, on Hubei province (Chao
et al. 1948), there are even fewer sites with post-stopped nasals. Plosive
release on nasals is Tlimited to three sites in the 64-site survey. The
statistics are given in Table 5. Again, one finds the bilabial nasal
oceurring most freguently with plosive release. One reason s that 4t ds
the only nasal which occurs 1in the phonology of the dialects in all three
sites. *n has merged with the alveopalatal nasal before high front vowels,
and with the lateral in other contexts. The alveopalatal only surfaces <n
one dialect site, and the velar nasal in two. The velar nasal only precedes
non~high vowels; moreover, in one of the two sites, the velar nasal is weak,
and s sometimes spirantized.

Table 5. Hubei Dialect Survey: Post—stopping of Nasals in Two to Three
Places of Articulation.

[Number of Places

[with Post—stopping
1

| | Number |
jof Articulation | [mb] [nd] [nd] (nal | of Sites]
I | | I
| 3 places | + - 0 - | 1 |
| | ! l
l l + 0 - - | L |
I l ! I
| 2 places | + + 0 0 | 1 |
| l I |
|Total No. of Sites | | |

| 3 1 0 0 ] 3 [

To summarize, 1in general, post-stopped nasals are found in all places
of articulation in & number of dialects, with Toss or weakening before low
vowals in some cases. Absence of plosive release on the velar nasals in the
major dialect surveys of Sichuan, Yunnan, and Hubei 1is regularly correlated
with spirantization and weakening of the velar nasal. Whether this implies
that, historically, loss of stop closure on the velar nasal resulted
eventually in spirantization and ultimate loss in many Mandarin dialects can
only be speculative. A somewhat comparable situation obtains in the case of
/n/ in a number of the dialects +in the surveys. A dialect without plosive
release on /n/ is typically also a dialect in which *1 and *n have merged,
resulting in [1] and [n] as phoneetic variants. The choice of /n/ as the
phoneme in those dialects s based in part on frequency of occurrence of the
two variants. In the case of /m/, there is no spirantization or phonetic
alternation in any of the dialects. As a consequence, it is very stable.

There are, therefore, extrinsic factors to be considered before one can
claim that of the three places of articulation -- bilabial, dental, and
velar —— bilabial nasals have the greatest tendency to be produced with
plosive release, while velar nasals have the least. The reason for the
paucity of cases in which alveopalatal nasals are produced with stop closure
is less clear. Alveopalatal nasals generally occur less frequently 4n
languages of the world, while alveopalatal stops tend to affricate. The
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reason for the infrequency of alveopalatal nasals to have plosive release in
the Mandarin dialects is Tinked somehow to these observations, although the
precise nature of the connection remains to be determined

With these remarks, we proceed to the fifth and final section of this
study, tracing and speculating on the historical bases for the post-stopped
nasals in Chinese.

5. Historical bases for the post-stopped nasals in Chinese

An appropriate place to begin our discussion is Henri Maspero's 1920
classic study of Chang'an (modern Xi'an), the capital of the Tang dynasty
(618-907 A.D.). Maspero divides the standard speech during the Tang dynasty
into two periods, the first encompassing the seventh century, and the second
the eighth and ninth centurdes. The division is based on observations of
major changes 1in the pronuncistion of Chinese +n Chang'an, as reflected 1in
the changes in the transcription of Sanskrit <$nto Chinese in the Buddhist
texts.

In the first period (seventh century), Sanskrit nasals were transcribed
with nasals in Chinese, while voiced stops and voiced aspirates in Sanskrit
were both transcribed with voiced stops. In the second period (eighth and
ninth centuries), although Sanskrit nasals were still transcribed with
nasals in Chinese, the characters chosen were usually those ending in a
nasal (or more specifically, a velar nasal (Pulleyblank 1983:89)), Chinese
nasals were also used to transcribe Sanskrit voiced stops during that
period. Chinese voiced stops, +in turn, were used to transcribe the Sanskrit
voiced aspirates. From these changes, Masper infers that the nasals 1in

Maspero then provides further corroboration of oral stop closure on the
Chang'an nasals. The evidence comes from two additional sources: (1)
written Tibetan, in a Chinese-Tibetan, 1interlinear, manuscript of that
period found +in the famous hidden Tibrary in modern Dunhuang, <4n Gansu
province, and (2) the so-called "Kan'on" pronunciation (Tpronunciation of
Han (= China)') of Chinese loan words in Japanese during the Tang dynasty.
Regarding, first, the written Tibetan evidence, Maspero shows that the
Chinese syllable~initial nasals were transcribed with Tibetan nasals when
the syllables in Chinese were closed by a nasal; in other environments, the
Chinese nasals were transcribed by a voiced stop preceded by the marker of
prenasalization before obstruents, the "a~chung" Jletter in Tibetan
orthography. This manuscript, together with other Chinese-Tibetan
manuscripts discovered in Dunhuang, were originally tintended for Tibetans
learning Chinese, and hence are particularly valuable sources for
determining the language of that period in morthwestern China.

In the Kan'on readings, Chinese +initial nasals in open syllables were
borrowed in Japanese as voiced obstruents. This is contrasted with "Go'on"
("pronciation of Wu'), Sino-Japanese based on standard Chinese of the
preceding period, in Wu, the ancient name for the Shanghai region and
Zhejiang province. In Go'on, Chinese nasals were plain nasals, the only
exception being that of the Chinese velar nasal, which was rendered by a
voiced velar stop, since Japanese lacked a velar nasal in sy1lable/word-
initial position.
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Observe that even in the modern Wu dialect group today, spoken in the
Shanghai and Zhejiang area, nasals are not pronounced with plosive release.
Go'on readings provide invaluable evidence that the Wu dialect region
maintained a pronunciation of syllable-initial nasals as plain nasals,
without oral stop closure. In the case of Kan'on, Chinese syllables with a
final nasal (or final velar nasal) are pronounced with a plain nasal or the
corresponding voiced stop. Pulleyblank (1983:89) suggests that final velar
nasals +in the local Chang'an dialect may have tended to be replaced by
nasalization of the vowel, so that plain nasals occurred only before
nasalized vowels, similar to the distribution of the nasal series in modern
Xiamen (Southern Min). In his summary of eighth and ninth century Chang'an
speech, Maspero simply posits a post-stopped nasal series which alternates
with plain nasals in those syllables that end in a nasal consonant.

In the above contrast between Kan'on and Go'on readings, although
Maspero utilizes the two sets of Sino-Japanese pronunciations for
demonstrating sound changes which had occurred between the first and second
part of the Tang dynasty in the national standard, he does not gquestion the
reasons for the abrupt changes in the Tang standard in Chang'an in the
eighth century, which s reflected in the Kan'on readings. Pulleyblank
(1984), however, divides Middle Chinese into two periods, Early Middle
Chinese and Late Middle Chinese, to account not only for a different period,
but also for a different dialect base that is reflected in the Kan'on versus
Go'on readings. Pulleyblank regards the Go'on readings as being based on
Early Middle Chinese, and the Kan'on readings as being based on Late Middle
Chinese. In his reconstruction schema, Early Middle Chinese (EMC) is based
Although the Qie Yun was completed in Chang’'an, he regards the language to
he based on the standard Mandarin of the Northern and Southern Dynasties,
probably reflecting the educated speech of the sixth century court, Nanjing
('southern capital'), Tlocated south of the Yangzi River, in what was the
ancient state of Wu (whence the term, Go'on, 'pronunciation of Wu'). Thus,
even though Chang'an became the Tang dynasty capital, the educated elite
were originally drawn from the east and south.

By the eighth century, however, the local Chang'an dialect had emerged
as the new prestigious dialect, supplanting the older standard. The changes
observed in the eighth and ninth century Chang'an dialect hence reflect a
change in dialect base. The mew standard, based on the local Chang’an
dialect of the eighth and ninth century, marks the beginning of Late Middle
Chinese, which is the source of the Kan'on readings.

Maspero simply treats the two periods of the Tang dynasty speech in
Chang'an as changes within the Chang'an dialect. For the earlier period, he
posits a single, plain nasal series, and for the later period, he posits a
post-stopped nasal series which alternates with the plain nasal series in
syllables with nasal finals.

Since Maspero's classic article, Luo (1933) has made a further study of
the Northwestern dialects of the Tang and Five Dynasties (tenth century)
using three additional Chinese-Tibetan manuscripts from Dunhuang, and a Tang
dynasty stone monument. From these sources, he finds that the Chinese
bilabial and dental nasals, for example, are transcribed in written Tibetan
as plain nasals 1in syllables ending in a nasal, and as voiced stops with
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nasal prefixation in other contexts. The Chinese velar nasal s transcribed
in all environments by a voiced velar stop with nasal prefixation. Besides
these premodern sources, Luo also utilizes the modern Northwestern Mandarin
dialects from Karlgren (1915-1926), including Wenshui, Xingxian, and
Pingyang (modern-day Linfen), which have been reported by Karlgren to have
nasals that are closed by an homorganic oral stop. Based on the four
Chinese-Tibetan manuscripts, the stone monument, and the modern Northwestern
Mandarin dialects, Luo reconstructs the sounds of eighth century
Northwestern diaelcts of Chinese. Regarding nasals in particular, Luo
reconstructs plain and post-stopped nasals for all the Chinese nasals
(including in labiodental and alveopalatal position). The only exception s
the Chinese velar nasal, for which he only reconstructs a post-stopped velar
nasal, which occurs in all enviromments in the ninth and tenth century
sources. The velar position excepting, two phonetic series, plain and post-—
stopped nasals, are reconstructed by Luo for eighth century Northwestern
Mandarin.

Another recent reconstruction of a Tang dynasty Northwestern Mandarin
dialect is that by Coblin (1986) on the initials in Shazhou, spoken in the
area around modern Dunhuang. On the basis of Chinese Toangraph
substitutions, Tibetan transcriptions, and the modern Northwestern dialects,
Coblin reconstructs plain nasals phonemically, but includes, in the phonetic
inventory, plain and "prenasalized stops" in complementary distribution.
(Plain nasals occur in syllables ending in & nasal.)

Post-stopped nasals have also been taken <into consideration by Gong
(1981) +in his reconstruction of a Northwestern Mandarin dialect at the end
of the twelfth century, based, in this case, on a Chinese-Tangut source.
Both plain and post-stopped variants of the nasal series are included +in the
reconstructed system.

A1l the above studies, however, are restricted to the Northwestern
Mandarin group. The widespread distribution of the phenomenon among the
modern Chinese dialect groups — the only major exception being the Wu
dialect group -— suggests that post-gtopped nasals should also be
reconstructed for the other Chinese dialect groups: Proto-Kejia, Proto-Min,
Proto-Yue, and so forth. In Proto-Yue, for example, post-stopped nasals are
often found in all environments. A single series of post-stopped nasals
could be posited, with subsequent weakening or Toss of post-stopping before
Tow vowels in some dialects.

"Prenasalized stops" have been posited by Norman (1885) for Proto-Min,

based on related words in the Miao-Yao language . His prenasalized stops
correspond to 'nasal + homorganic voiceless obstruent' dnitials in Miao
(Petchabun) and to voiced obstruents +in Yao (Chiengrai). These initials

have been reconstructed as prenasalized stops in Proto-Miao—-Yao. Norman's
prenasalized stops for Proto-Min correspond to a subset of stops in the
modern Min dialects, and not to the nasal series, which continue to be
treated as nasals in the proto~1anguage.12

Historical evidence shows that post-stoppped nasals in the modern
dialects can be traced back at Teast as early as the eighth century, in the
standard of the Tang dynasty in Chang'an. For the Min dialect group, which
broke off from the rest of the Chinese language previous to that time, the
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existence of a plain and (prenasalized) voiced stop series in the modern
Southern Min dialects argues for post-stopped nasals existing even earlier
in the Chinese language. The dating of the phenemonon, however, remains to
be worked out.

For dialect groups such as Kejia and Yue, there is also the question of
whether post-stopped nasals were introduced into the Tlanguage from the Tang
standard, or whether they existed prior to the Chang'an standard. If nasal
vowels were in the Chang'an speech, as Pulleyblank (1983) suggests, then it
is unlikely that eighth century Chang'an speech was the source of the post-
stopped nasals in Kejia and Yue, which only have oral vowels. This
conclusion is further corroborated by the absence of allophonic variation +n
mary Yue and Kejia dialects; post-stopped nasals are found in all contexts,
or at most, weakened or lost before low vowels. Crucially, the phonological
conditioning s different, with the loss of plosive release due to vowel
height and not to a tautosyllabic nasal. Hence, the phenomenon pre-dates
Late Middle Chinsse, even though much of the phonology of modern Yue and
Kejia dialects can be traced to LMC. The widespread distribution of post-
stopped nasals, especially in a&ll environments, provide evidence to argue
for some kind of "nasal + stop’' segment in Proto-Yue and Proto-Kejia.
Whether they are single segments, post-stopped nasals, or two segments,
nasal prefix + stop', remains speculative at this point, and will not be
pursued further in this paper.

In the case of Chang'an, whether the dialect had post-stopped nasals
much earidier +in dts history cannot be ascertained. Karlgren (1940:435)
rejects the possibility that the nasal/voiced stop phonetic series 19n
Southern Min have developed dindependently, arguing, instead, for an
historical relationship betwesen those two series in Southern Min and the
post-stopped nasals. in the Northwestern Mandarin dialects (e.g., Wenshui,
Xingxian). With more knowledge of post-stopped nasals in the other modern
dialects and some understanding of the acoustical nature of post-stopped
nasals, there is Tittle doubt that the Southern Min plain and (prenasalized)
voiced stops could have developed -Hindependently. A comparison of the
prenasalized voiced stops in Southern Min with the post-stopped nasals n
Zhongshan, for example, shows that prenasalization and the production of a
burst release for the 'stop' component dn Southern Min do not differ
substantially from that in Zhongshan. A major difference is in the
voiceless nasal onset in Southern Min, which is absent in Zhongshan. The
vast geographical spread of nasal-stop segments in China makes viable the
proposal of a common origin for the post-stopped nasals in Chinese pre-
dating the phenomenon +in eighth century Chang'an. '

Notes

*Research for this study at the UCLA Phonetics Laboratory is partially
supported by a post—doctoral fellowship from the Social Sciences and
Humanities Research Council of Canada. Special thanks go to Professor Edwin
G. Pulleyblank for kindly sending {information on several of the sources used
in this study. I have also benefited from Professors Nicholas Bodman, E.G.
Pulleyblank, and lan Maddieson's helpful comments when I began the research
on this topic. This paper will be presented at the XXth International
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Conference on Sino-Tibetan Languages and Linguistics (21-23 August 1987),
Vancouver, Canada. The current study includes acoustical data on the post—
stopped nasals in Zhongshan and Kaiping Chinese, as part of the research for
Chan and Ren (1987). To the best of our knowledge, that was the first
acoustical investigation into the phenomenon 1in the Chinese dialects. The
examples in this paper are from one Zhongshan and one Kaiping speaker. The
Zhongshan speaker 49s Dennis Chan, born +in Kuchong, near Shigi, the county
seat of Zhongshan county 4n Guangdong province. The study of Zhongshan +n
Chan (1980) was based on his speech, recorded in Vancouver, Canada, in 1977
and 1978 when he was in his early fifties. David Leong, thirty—five vears
old, is the speaker from Changsha, Kaiping district, also in Guangdong
province. His speech was recorded in 1987 in Los Angeles. An early study
of some aspects of the present topic is included n Chen and Clumeck (1975)
as part of their study of denasalization of the nasals in Korean.

The speaker is Bi1l Dolan, a graduate student in the Linguistics
Department at UCLA. The Malagasy example to be given later s from a tape
that s part of U.C. Berkeley's series of tapes on "The Sounds of
Languages . "

°The tokens are from a tape recorded by an undergraduate student, John
Ritchie, in 1985, and is part of the tape collection at UCLA Phonetics
Laboratory. The informant g Phil Wang, a twenty—one year old originally
from Taiwan.

3population figures for the subgrouping within the Mandarin dialect
group are not given in Yuan (1960). They are based on the figures from Chen
(1975:84), who had projected Yuan's figures for the various dialect groups
onto a population of 741 million, compared to Yuan's 547 million. Chen's
source for the number of speakers of the subdialects of Mandarin +is not
known; they do not appear in Yuan (1960, 1983). The figures for the
subgrouping within Min ¥s given in Yuan (1960), but not in the more recent
edition (1983).

An these Targe—scale dialect surveys, for each Tocation, one or two
speakers are recorded. For each location, a brief description s given of
the sounds in the dialect, with some phonetic details noted.

It should be noted that +in all the cases of post—stopped nasals, these
nasals were historically nasals (or the lateral which had merged with {its
corresponding nasal). Only n one case, to my knowledge, has nasal-stop
components arisen from the historically voiced stop serfaes. This occourred
in Hunan province, 9n the Lin Xiang dialect (Site 17 +n Yang's (1974)
survey): the wvoiced stop series was sometimes pronounced with
prenasalization. While this is probably an isolated case of dialect—
internal innovation, it s worth noting that a subset of Middle Chinese
voiced stop series were recorded as prenasalized stops by Norman (1985) for
Proto—Min.

5Backghound on the Hakka—Punti wars s commonly known to Chinese
historians. The particular details here are based on Lad (1980).

BNote that n the acoustical study of Kaiping (Chan and Ren 1987), the
post—stopped velar nasals, as a whole, were noticeably shorter than the
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corresponding labial and dental counterparts, as shown in (i). The duration
measurement (in milliseconds) is the measurement from syllable onset to
vowel onset, and thus +includes both the nasal and stop component. For
typographic convenience, the stop component is not superscripted.

(i) Duration of Post—Stopped Nasal (nasal + stop component).

Post—stopned Mean Number of Standard
Nasal Duration Tokens Deviation
[mb] 105.7 ms. 15 19.8 ms.
[nd] 107.3 mo. 15 23.5 ms.
[Ug] 69.5 ms. 15 25.4 ms.

The mean duration of the stop components by themselves, however, shows
no significant difference with respect to the place of articulation. This
is shown in (3i1). The duration of the stop component is determined by the
duration of amplitude drop, measured from the beginning of amplitude drop in
the syllable onset to vowel onset.

(i) Duration of Amplitude Drop (the stop component) in Post—Stopped

Nasals.

Post—stopped Mean Number of Standard
Nasal Duration Tokens Deviation
[mb] 23.7 ms. 15 22.6 ms.
[rnd) 25.5 ms. 15 7.1 ms.
[gg] 23.7 ms. 15 10.9 ms.

TThe Southern Min dialect of Suixi, spoken in Leizhou Peninsula, at the
southwestern tip of Guangdong province (Yue—Hashimoto 1985:4-5) s an
exgception. It has neither nasal vowels nor a split series of nasalg
contrasting with voiced stops. Post—stopped nasals, and sometimes simply
voiced stops, occur sporadically in open syllables, or in syllables closed
by a nonnasal segment. The phenomenon does not occur in syllables with a
nasal coda. Data was recorded from one informant in Hong Kong whose
ancestral home was Putian, northern Fujian province.

Putian and neighbouring dialects in Putian and Xianyou districts dn
Fujian are described by Chang (1972) as transitional both linguistically and
geographically with respect to Northern Min, represented by Fuzhou, and
Southern Min, represented by Xiamen. What are voiced stops in Southern Min
have merged with the voiceless stop series in Putian and the other dialects
in dts vicinity. In the case of Putian, the loss of nasalizaion on the
vowals resulted in the dialect having only oral vowels.

81n David Leong's Changsha Kaiping speech, the duration of the nasal
component in the post-stopped velar nasal is very short before all vowels,
and s not restricted to the environment before /u/. See, for example,
the short duration of the velar post-stopped nasal in Figure 3b, displaying
the syllable, [ngal. Moreover, with respect to the stop release before Tow
vowels, it is not noticeably weaker than before other vowels in the
informant's speech.
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MNot related to either height or backness of the vowe] following the
nasal is Norman's (1977-1978:329) observation on Fuan and Ningde (both
Northern Min dialects) with respect to phonologically—conditioned plosive
release on the nasals: "the nasals are pronounced as prenasalized voiced
when articulated in isolation or after a pause: [mb, nd, ngl: inter-
vocalically they are pure nasals".

0r¢ s THkely that a similar process of paﬁtﬁa1 denasalization has
occurred in Acehnese (Durie 1985) with respect to the nasals before oral
vowe s, '

Mrhe pages describing Site 28 are missing in the UCLA copy of the
survey. As a result, Site 28 4s temporarily treated as having no phonetic
description of ‘its own.

2Note that a reconstruction of "prenasalized stops" for Proto-Chinese,
corresonding to the nasal series in modern Chinese has been proposed by
Chang and Chang (1976), based primarily on Chinese doublets and comparative
evidence in the Tibeto-Burman and Miao-Yao Tanguages .
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FIG. 2. Expanded amplitude envelope displays of (a) English [mal, (b) Kai-
ping [mPa), and (c) Malagasy [™bal in FIG. 1.
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FIG. 3. Expanded amplitude envelope displays of (a) Malagasy [Jgali], and
(b) Kaiping [y8a].
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FIG. 4. ganded amplitude envelope display and spectrogram of Zhongshan
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FIG. 6. Spectrograms of Xiamen (a) [bul, (b) [bin], (c) [m3], and (d) [dau].
(Broad phonetic transcription without indication of prenasalization)
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Map 1. Zhongshan and Kaiping districts, Gﬁangdong Province.
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Post-stopped nhasals: an acoustic investigationx

Marjorie K.M. Chan and Hongmo Ren

0. introduction

In a number of diailects of Chinese {and to a much iesser extent in
Miao-yaol11, although the nasals in syliable-final position are plain
nasals, those in syllable-initial position have been noted as being accom-
panied by a homorganic stop. Based on auditory impressions, some of the
Sources further describe the stop portion as being relatively weak or short
in duration. As a resuit, Chinese linguists sometimes superscript the stop
component to emphasize the transient status of the Stop. There is an under-
lying assumption that these post-stopped nasals differ phonetically from
prenasalized stops, which are often transcribed in the tinguistic literature
with the nasal component superscripted.

Thus far, no attempt has been made to determine whether there is indeed
4 phonetic daistinction between post-stopped nasals, as recorded for some
Chinese dialects, and the prenasalized stops that have been posited for
various janguages in the worid. In this Study, a preliminary acoustical
investigation is made of the post-stopped nasals in Chinese to determine
whether a wvalid distinction can be made between post-stopped nasals and
prenasalized stops. The nasals in Zhongshan and Kaiping, two varieties of
the Cantonese dialect, are examined here. (See Map 1 for the Znongshan and
Kaiping districts where these two dialects are spoken.)

This study is divigded into two main parts. The first part examines the
acoustic nature of the syllabie-initial nasals in Zhongshan and Kaiping.
Both diatects are reported to have post-stopped nasals. Data is based on
tape-recordings of one principal speaker for each dialect. A few tokens
obtained from four other Znhongshan speakers, and three other Kaiping
Speakers are aiso examined.f2]

The second part of the study addresses the central question of whether
the post-stopped nasals in znhongshan and Kaiping are phonetically gistinct
from prenasalized stops. Toward an answer to that guestion, one language is
selected for comparison, Malagasy. The Malagasy data is part of the unjver-
Sity of Berkeley’s series of language tapes on “The Sounds of Language™” .

1. Post-stopped nasals in Zhongshan and Kaiping

we focus first on Znongshan. Two representative sampies of post -
Stoppea nasals in zhongshan are given in the spectrograms in Figure 1. (All
figures are placed at the end of the paper. The words are [mb al ‘mother’
and tg’y] ‘fish’. Observe that the nasal murmur, indicated by the single-
bar arrows (—) is weak in both tokens. The nasal is within the normal
duration for nasails in English, which is about 400 msec. {(Pickett 1980:123).

what is perceived as a "stop" component in the zhongshan post-stopped
nasals is simply a strong burst, indicated by the double-bar arrows (==).
There is no closure duration preceding the burst. The Durst occurs simul-
taneous with oral release. This is shown on the corresponding ampl!itude
enveiope dispiay of ‘mother’ on Figure 2. {This dispiay and others
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presented here are ail sxpanded to twice the duration of that on the spec-
trograms.) Note the low ampiitude for the nasal component, indicated by the
singie-pbar arrow. The display suggests the precise synchronization of velic
closure with oral rejease. This is not a regular feature of English nasails.
The amplitude display presented here is, however, characteristic of the
post-stopped nasals in Zhongshan. The bursts may vary in strength. Clear,

strong bursts occur in at jeast 75% of the data (about 150 tokens). Only a
conservative estimate s provided, since there is no formal, measurable

criterion to establish what constitutes a strong burst. The amplitude
display aiso suggests that strong stop closure may not be needed to form the
esguivaient of a burst. It could be that the same effect was caused by a
very rapid change in area (P. Ladefoged, personal communication).

only in a smail subset of the Zhongshan tokens is there actual stop
ciosure foliowing the nasal component. This is shown in Figure 3, for the
word ‘stubborn’, [g3an3. The stop closure results in an amplitude drop at
the end of the nasal portion, indicated by the dashed arrow.

in Kaiping, the post-stopped nasals are not produced with a strong
purst. Instead, they are regulariy produced with genuine stop closure. As
in Zhongshan, the nasal murmur is retatively weak. Again, the nasals (from
onset of nasal murmur to oral release) are roughiy 100 msec. fong. Oniy the
velar nasals produced by our principal Kaiping speaker are shorter,
averaging about 70 msecC.

2. Post-stopped nasals and prenasalized Stops: a comparison
we procesd now to the prenasalized stops in Malagasy. An exampie is
given in the amplitude display in Figure 4. The word is [Jgalil ~jet

btack’. Oobserve that the duration of the nasal murmur, terminating at the
double-bar arrow, is longer than 100 msec., the normal duration for English
nasails. The prenasalized stop sounds like an unstressed sylilabic nasal

followed by a stop. The nasal amplitude iS also relativeiy strong.

The prenasalized stops in Malagasy differ from the typical post-stopped
nasais inh zZhongshan in having an amplitude drop. And uniike Zhongshan, none
of the Majagasy tokens (a total of 36) exhibit strong burst at oral release.
The nasal component in Malagasy is simply foliowed by stop closure, with
concomitant amplitude drop.

since botn Malagasy and Kaiping have nasals accompanied by stop
closure, a short study was conducted of the two languages. Three measure-
ments were made, as shown in Figure 5:

A. Duration of the post-stopped nasalis/prenasalized stops
(i.e., duration from nasal onset to vowel onset)

B. Duration of the amp!itude drop
C. Nasai-vowe! amplitude difference
The resuits of these three measurements are summarized in Table 1. A

more comprenensive set of measurements, together with the tokens used in
Kaiping and Malagasy are given in the appendices.
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Mean Standard Number of
Duration Deviation Tokens

ﬂ.s..'.‘.ﬂ".lﬂ=8======.=8=B==8=S=-B==:======3=============

A. Duration of Post-stopped Nasal/Prenasal ized Stop (msec)

Kaiping 94 .2 28.6 45
Maiagasy 128.5 27.1 36
====a=======aa=============================================

B. Duration of Amplitude Drop (msec)

Kaiping 24.3 14 .8 45
Malagasy 31.9 14 .4 36
8:38‘8IﬂI====:==========ﬂ============3==================;_'==

C. Nasai-vowe| Amplitude Difference (dB)

Kaiping 11.87 4.35 45
Malagasy 3.52 3.14 36
==8===========S==8===============================3=========

Table 1. Comparison between Kaiping angd Malagasy.

The mean values of the three measurements in Table { Show some general
tendencies. = Regarding measurement A, the duration of the post-stopped
nasals in Kaiping is retatively shorter than that of the prenasalized stops
in Malagasy.

Regarding measurement B, the duration of amp!itude garop is slightly
greater in Maiagasy, but the difference may be gue, in part, to the smal |
sampling in the study.

Regarding measurement C, the amplitude difference between the nasal and
the foilowing vowel is greater for Kaiping than for Malagasy. Although the
Standard deviation is quite large in the Malagasy case (3.14 dB), the mean
values -- 11.87 aB for Kaiping, and 3.52 dB for Malagasy -- still point to a
relevant aifference between the two languages: the nasal murmur is reta-
tively weak in Kaiping, accounting for the relatively large nasai-vowel
amplitude difference. In Malagasy, the nasal murmur is retatively strong,
resuiting in a small nasai-vowel ampiitude difference.

3. Summary and remarks

To summarize, in some of the Chinese |inguistic literature, there
€xists an underlying assumption that, phonetically, there are two types of
‘nasal + stop’ segments: post-stopped nasals and prenasalized stops. On the
basis of a small acoustical study of zhongshan, Kaiping, and Malagasy, the
main difference between post-stopped nasals and prenasalized stops are given
in Tabie 2.
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post-stopped Nasals ! prenasalized Stops

1. Burst ands/or amplitude drop ! Ampiitude drop following
foliowing nasal. nasal .

Relatively strong nasal
murmur .

- - - D - - - - . -

2. Relativeily weak nasal
murmur.

- - - —— ———

Relatively longer duration.

. . " Yh v . YR G G - -

3. Rejatively shorter duration.

e e wa ve e we me mw e

Table 2. Comparison between post-stopped nasais and prenasalized
Stops.

only two of the three criteria in Tabie 2 can be considered to
distinguish post-stopped nasals from prenasalized stops, namely. relative
strength of the nasal murmur, and rejative duration of the segment. Whether
these two criteria can be used to distinguish post-stopped nasais from
prenasalized Stops when more languages are considered must await further

study.

The problem of post-stopped hasals and prenasalized stops is actually
compi icated by a more fundamental probiem, namely the wide phonetic differ-
ences within the category of “"prenasalized stops". A hint of the complexity
can be gleanad in Figure 6. The prenasalized stop in Malagasy is compared
with its counterparts in Fijian and Fula.[3] With respect to nasal duration
-- measured against the auration of English nasals -- the three languages
form a continuum: the nasail portion in Malagasy is extra long, average in
Fijian, and extra short in Fula. The three ilanguages aiso do not share a
common characteristic with respect to nasail-vowe! amplitude differences.
Thus, a better understanding of prenasalized stops iS paramount to address-
ing the question of whether or not post-stopped nasals are phonetically
different from prenasalized stops.

Notes

XExcept for a few minor changes inciuded here, this paper was presented
at the 143th meeting of the Acoustical Society of America in Indianapolis
(41-15 May 41087). Research for this project was funded in part by a Social
sciences and Humanities Research Council of Canada Post-doctoral Felilowship.
Thanks go to David Leong and the Historical Society of Southern california
for their assistance in obtaining XKaiping and Zhongshan data. The authors
aiso benefited from conversations with David Strecker, Edwin G, Pulleyblank,
Michel Jackson, Marie Huffman, Peter Lagefoged, and lan Maddieson, as welti
as other members of the UCLA Phonetics Laboratory. Special appreciation is
extended to lan Maddieson for his technical assistance. The measurement of
ampiituge gdifference in the study foilows the method used in Magdieson and
Emmorey (1984) for a different phonetic probiem.
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1. The she janguage, belonging to the Miao-vao language group. has
nasals followed by veiceless. homorganic stops. which are transcribed by
Chen (1982) with superscripts te.g.. tmf1). These post-stopped nasais occur
as sviiable onsets. ang are in compiementary distribution with plain nasals
occurring in syllabie-final position. The post-stopped nasals in She
correspond to the plain nasal series. and not the prenasalized stop series,

of the Miao languages.

2. The principal Zhongshan speaker, pDennis Chan, was from kKuchong, near
Shigi, the county seat of Zhongshan. His speech, which is representative of
standard zhongshan, was recordaed in vancouver, cCanada, in 1977. and anatvzed
in Chan (1980). The principal Kaiping speaker was Davig Leona, born in
Changsha, one of the three towns in Kaiping which form Sanobu, the county
seal of Kaiping. Not enouah is known about Kaiping to determine if his
speech is considered standard Kaiping. The Kaiping district is part of the
"Four Districts", which incluge Taishan. The speech of Taishan City serves
95 the standara for the Four Districts as a whole. Kaiping data from David
Leong was recorded in Los Angeles in the spring of 1987. Addgitional tokans
with open syllabies, [mbai, tndal anag [gsa], were tape-recorded in LOS
Angeles from male and femaie Speakers of various subvarieties of Zhongshan
and Kaiping. The informants were in their forties or olger: some were born
in China and others in the United States. Two of the Znongshan speakers
exhibited the same pOSt-stopping phenomena as our brimary Zhonashan
informant. while the other two broduced their post-stopped nasais in a
manner similar to the Kaiping speakers. (The tape aiso thciuded tokens
eélicited from two olger Taishan Sbeakers. They had the same type of npost-
stopped nasals as the Kaiping speakers.)

3. The Fijian token is éxtracted from a tape recoroed bv 1an Maddieson.
The Fula token is taken from a Short Fula tape at the UCLA Phonetics Labora-
tory wnich contains a few exampies with prenasailizeg Stops.
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Appendix A
1. Kaiping Data.
tmb1:  tmbal. tmPail, tmPeil. [mP23. [mbaid
tnd1:  trfa3. tndail. tn%eil. tnds1, tn%si3

§4q. 9 Y5 9 9 9,4;
[g }: [3 al. tg ail. [5 eil. tg 53, [9 2i1

(Three tokens of each sviiable were read in different tones -- mid. low
(or tow-failing). and high rising. All syliables form reat words in the
ltanguage. The informant read the number assigned to each word, and then
the Kaiping wordg once. The set consists of 45 tokens.)

2. Malagasy Data.

b1 (Mbal. "ba minnil. ["bejul
t"al: ("dianal. tNgzaral. [Mdzutal
g1: Dgatil. tJgarad. tdaulil

(Stress falls on the first syliable. The data consists of four tokens of
each word read by one speaker. Three repetitions of each word were read
after the Eng!ish gioss was provided. The fourth token of each word was
read one after the other without interruption.)

126



Appendix B

Timing ang Ampiitude Measurements From Ampl itude Envelope Displays.

A (8D) B (SD) C (8D)
(msec) (msec) (aB)

I-IIII---I..8l'IISISSIBIB:'BS:SBSIS:&I:I====3==:3==8=8===!=

KAIPING

mb 105.7 (19.8) 23.7 (22.6) 10.65 (4.49)
{(n=15) ’
nd 107.3 (23.5) 25.5 (7.1 9.61 (2.91)

(n=15)
33 69.3 (25.4) 23.7 (10.9) 15.33 (3.33)
(n=15)

'.Il!‘II.S:!I:I‘II.II.!:SI=I===B=8==8==8======8==8!:8.8:8:8.

Total: 94.2 (28.6) 24.3 (14.8) 11.87 (4.35)
(n=45)
.'.II’8‘8-.'BSSS':":I=3=================================-.=
MALAGASY
"p 139.6 (31.6) 31.5 12.7) 2.60 (2.90)
(n=12)
"d 117.9 (21.9) 32.3 (11.2) 4.03 (3.99)
{(n=42)
Jg 138.0 (24.8) 31.8 (19.4) 3.90 (2.42)
{n=412)
-8'.8.'88383883383883883:3==========================l===‘:=S
Total: 128.5 (27.14) 31.9 (14.4) 3.352 (3.14)
{n=36)

A. Duration of post-stopped nasal/prenasalized stop (msec).
8. Duration of amplitude drop (msec).
C. Nasai-Oral amplitude difference (dgB).

127



MMMMM

mi ’ .(f (‘hl

il

i 1“ o
i il ;mummnuummfmuumummmmmm» i

| N———
0 100 ms.

M{" T

lht

Mo
i

[ggy]

Figure 1. Spectrograms of Zhongshan tokens with post-stopped nasals.
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Figure 3. Expanded amplitude envelope display of Zhongshan [ggan].
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Figure 4. Expanded amplitude envelope display of Malagasy [Jga1il.

~

A. Duration of the post-stopped nasal/prenasalized stop (msec.)
B. Duration of the amplitude drop (msec.)
C. Nasal-vowel amplitude difference (dB)

Figure 5. Schematized example of the three measurements made on
expanded amplitude envelope displays.
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Malagasy [ndiang]
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Figure 6. A comparison of prenasalized stops in Malagasy, Fijian,
and Fula.
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Tone and melody Interaction in Cantonese and Mandarin songs

Marjorie K.M. Chan

0. Introguction
' In Studying tone ljanguages, one Obvious guestion that a linguist might

pose is: what happens to the tones in the language when the words are put to
music and sung? For Chinese, modern songs in Mandarin and Cantonese exhibit
very different benaviour with respect to how the iexical tones are affected,
and the extent to which the tones are affected in the interaction of tone
and meiogy. in modern Mandarin songs, the meiodies tend to dominate, SO
that the original tones on the Iyrics may be compietely ignored. in
cantonese songs, however, the meiodies typically take the lexical tones into
consideration and attempt to preserve their pitch contours and relative
pitch heignhts.

This paper reports the investigation into the interaction of tone and
melody in Cantonese and Mangarin using commercially-recorded songs on
cassette tapes. The initial study was on the interaction of tone and melody
in cantonese, since that adialect poses a particuiariy interesting case. It
nas lave| and contour tones that are intersected by a second dimension --
that of tonal register -- to yield a total of six contrastive tones. The
investigation of Cantonese is based on a study of Six popular songs sung by
a young Hong Kong singer. A comparative study was then conducted on the
tone-melody interaction in Mangarin based on Six songs in movies for
television and theatre produced in China in recent years. The analysis of
the cantonese songs ihnciudes instrumental study of the pitch heights and
pitch contours, suppiemented by transcription of musical notes. In the
Mandarin case, SiX SOngs were selected from a casette tape because musical
notations exist for those songs ih a song book published by the cChinese
movie inaustry.[1}

wWith respect to the study of tone and melody in Cantonese and Mandarin,
there are two main tasks to consider. First, ong should determine whether
the songwriters had intended to compose with the texical tones in mind. The
claim here is that in tonal compositions -- that is, in compositions that
pay special attention to the lexical tones -- there would be a close
correspondence between tone and meiody.

The second major task is to study the actual interaction between the
tones in the lyrics, and the mejody itselif. The aim is to determine the
degree of correspondence in the tone and melody interface. More precisely,
the aim is to getermine the extent to which the pitch contours and the
relative pitch heights of the lexical tones are preserved in the meiody.
The study further attempts to identify the strategies empioyed in the songs
to resolve ciashes that arise when there occurs a mismatch between melody
and lexical tone.

Furthermore, in the particular case of Cantonese, the study aiso takes
into consideration the various factors that might affect the tone-melody
interface -- factors such as meiodies imported from abroad, the intrusion of
foreign phrases, and the tempo of the songs. These factors are not rejevant
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to the Mandarin songs because the melodies are all locally-produced in
China; the \yrics contain no foreign vocabuiary, and tne songs are ail
refativeiy siow.

Given the two main tasks outlined above for the Study of Cantonese ang
Mandarin songs, the paper is divided into two main parts. The cCantonese
case is pressentedq frst in Section 1, and Mandarin afterwards in section 2.
within each section, background information on the tonal system of the
gialect and the data are presented, foliowed by an anaiysis of the tonal
structure of the lyrics, and then the tone-meiody interaction itseif.

1. The Cantonese case
1.1. The Tona! System of Cantonese
cantonese s traditionally dgescribed as having nine tones, in wnich the

tones on checkeg syllables -- those énding in -p, -t, or -k -- are counted
separate|y. AS a result, there are only six contrastive tones. Three of
these are analyzed here as level, two as rising, ana one as fatiing. The

§iX phonemic tones are presented in (1). The check/non-chacked gistinction
IS included for iater reference. The aim is to getermine whether the tone-
melody interface agrees with the phonoiogicatl analysis. The pitch vatues
are assigned based on Yuen Ren Chao’s system of tone numbers, where ‘1’ to
‘S’ represents ascending pitch neight.

(1) The tonai System of Cantonese (six contrastive tones).
LEVEL TONES

Non-checked Syilabies checked syllables
Hign-1evel:  /55/ (with (53] variant) /57
Mig-ievei : /337 13/
Low-ieve| : /224 12/
FALLING TONE RISING TONES
Low-faliing: /217 Mig-rising:  /35/
Low-rising: 713/

It shoulad pe noted that the high tone on non-checked syllabies s
treatea in (1) as basicatly level, /55/. The fatling variant, (531, occurs
prepausally and in tone sanahi environment, namely, pefore a non-high tone.
This is not tne conventional analysis, which treats [531 as basic. [551 s
then treated as the sanahi form, which occurs before another high tone.

There are at least two reasons for treating the tone as high tevei. First
of ait, in Hong Kong togay, a number of young peopie simpiy have high level
for tnis tone in all contexts. But more importantly for our study, the high
tone behaves like a level tone in the interaction of tone and melody. It

patterns similariy to the other level tones, /337 and s22/. Thus, what s
crucial in the pitch Shape of the hign tone is not that it falls, or that it
is nigh-faliing, but Simply that it s high, which is captured by treating
the tone as /S55/. Evigence to Support this will be presented in the course
of our anailysis.

Exampies of the six tones in Cantonese are given in (2). For
typographicai ease, a modified transcription System is adopted here.f231 A
period marks the beginning of the tone numbers instead of superscripting
them.
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Checked Syllables

a) Level and Falling Tones. (Level: — , Falling::---- )
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b) Rising Tones (contrasted with corresponding level tones).

(Rising: — , Level:----)

Figure 1.

The tones in Cantonese.

(Spoken by UL)
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(2) Exampies of the six contrastive tones in Cantonese.
LEVEL AND FALLING TONES

Non-checked Sy!lables Checked Sy!laples
soeng. ss ‘woung’ nuk .5 ‘ery’
soeng. 33 ‘appearance ’ hok .3 ‘shel |’
soeng. 22 ‘above’ hok .2 ’stuay”’
soeng. 21 ‘often’

RISING TONES
soeng. 35 ‘think’
soeng. 13 ‘ascenyg”

The shapes and pitch leveis of the tones in (2) are dgisplayed in Figure
1, based on narrowband tracings of the tentn harmonic from singie tokens
from one speaker.

The level and falling tones are dispiayed in the upper portion of
Figure 1. studying first the non-checkeg Syllabies, the three ieve! tones
are /55/. /33/ and /22/. They are contrastive for the speaker aespite very
stight differences in pitch heignt. The Low-falliing /21/ is also distinct.
It begins at roughly tne same pitch heignht as tone /22/, but falls more, to
an extremely ilow pitch, and is snorter. There is also a drop in amp!itude.
For some speakers, tne tone is also accompanied by creakiness, which is not
observed for this speaker. Note that the high level tone is indeed leve|
here. (See also Tse 1078.)

The Jower portion of Figure 1 contains the two rising tones. in
anticipation of the anatlysis on the tone-meiody interface, these two tones
are paired with their corresponding ievel tones with respect to the end-
point, or target. The Mid-rising tone, s35/, is paired with the High-level
tone; and the Low-rising tone, s13/, is paired with the Mid-ievel tone,

733/, in the analysis of the tone-metody interaction, what is crucial in
the comparison is the target of tne rising tones: for the Mid-rising tone,
the target is ([51; for the Low-rising tone, the target is ([3). The
significance of these observati:ons will soon be ciear.

1.2. The Data: Six Modern Cantonese Songs

we proceea now to the data, which consists of the six cantonese songs
tistea in (3). The songs, released in 1084 and 1986, were sung by Cheung
Kwok WwWing, a popuiar, young, mate Hong Kohg singer. The first tape is
eéntitied "Leslie* and tne second "Stand Up* .

(3) a. T$’i tsung wui hang wan. (Eventually (i1‘{}) pe TUCKy)
b. Monica.
C. Nung pun to ts‘ing. (My agesires)
J. Yat tsaan siu ming tang. (A small pright tantern)
e. Stana up.
f. Haak 3ik ng ye. (Biack mignight)

The six songs were selected, varying in tempo, presence or absence of
Engtish phrases in the songs, and whether the melodies were |ocaliy~producea
or foreign-imported. The information is summarized in (4), arranged
according to four tempos: Siow, Medium, Quick, or Fast. The subcategori-
zation of the songs into the four tempos is based on the "average length per
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syllapie", obtained as folilows. The length of the first line of each song
is calculated from the beginning to the end of the vocal portion. That
length is then divided Dy the number of syllables in the tine. Any
potential pauses between Syliables are, therefore, included in the
calculation. This means of calcutation yielded the four distinct tempos:
Slow, Medium, Quick, and Fast. The year that the songs were released, 1984
or 1986, is indicated after the title of the song.

(4) summary of information on the Six Songs.

III"B!IISS==88============================S======================:=
Average tength Foreign

Tempo pPer Syil. gsong Tittle Phrases Melody
I88.88888888882===========I=========S=============================:t
siow .84 sec. Nung-pun to ts‘ing (’84) NO NO
CBISIBIIIIIGSIS===8====S===S======================================:=
Medium .46 secC. Ts/i-tsung wui hang wan (’84) No NO

.41 Sec. vyat-tsaan siu ming tang (‘84) No NO
SII.ISSSIII'IBS===888388=8==============l:========================:=
Quick .31 sec. stand Up (’86) Yes yes

.31 sec. Haak sik ng ye (’86) yes Yes
.III.III.IIBII8:888!’88858!:!8:=====l===S=========================:=
Fast .22 sec. Monica (’84) yes NO
IIIIII‘II!IIIIISIICISS:IS=88========ﬂl===3========================:=

1.3. Tonal Structure of the Cantonese Lyrics

Having provided the necessary background information on the tones and
the data, we proceed to the first task -- that of determining whether or not
the lexical tones were taken into consideration in the composition of the
lyrics. This task is accomplished by focussing on stanzas in the lyric that
are sung to the same basic melody.[4) For the SiX songs, there are either
two or three stanzas which have repeating melodies. As a resuit, it s
possible to juxtapose the first line of the first stanza with the first tine
of the second stanza, and with that in the third stanza if there is one.
The step is then repeated for the second |ine of each stanza, and so forth.

An example is presented in (5) from "Ts’ji tsung wui hang wan". onty
the first fine of each stanza is given. For the sake of ctarity, the tone
numbers are placed on a separate line. ("L." = "Line", "§." = "§tanza".)

(5) Example from "Ts‘’i tsung wui hang wan.*

a. Tsoi ts’ing tsoi lei? Ta sam ngo sam? (L.1, §.1)
22 24 22 13 55 55 13 55
(in love in reason? his heart my heart)
b. Soen yyn soen Vi, hi - ha pun - sang, (L.1, §.2)
22 21 22 33 55 55 33 55
{obey fate obey desire, { taugh) half-of-jifetime)
c. Hap-ts‘ing hap - lei, noi - sam ts’‘ing - sam, (L.1, 8.3)
2 21 2 13 55 55 33 55
{fair {(and) reasonable, happy (ana) satisfied)
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Even a quick gilance at (5) reveails definite tonai correspondences among the
lines, The songwriter ciearty had tne lexica! tones in mind in composing
the |yrics. FOr a more systematic Study, the tones are isolated in (6),
vith each column of tones identified with an uppercase letter. :

(6) The tones onty of the lyrics in (5),

A 8 c 1Dy E F 16 H
! ! ! H
a. 22 214 22 113 ¢ 55 35 P13 ¢ 55 (L.1, 8.1
. 22 21 22 i 33 ¢ a5 55 i 33 ¢ S5 (L.1, 8.2
c. 2 24 2 i 13 ¢ 35 53 t 33 | 53 tL.1, 8.3

Lét us now study tne matching of the members within each set,
igentified in (6) by column. For the sets in B, E, F, and H, the tones in
each set are igentical: in Cotumn B, all the Sytiables are Low-falling; in
Column E, ail the Syliables are High-level, and S0 forth. The match in
those sets are perfect.

In Columns A and C, the tones in both sets are Low-leve|. The thirg
memper of each set, found in Stanza 3, differs from the others oniy ih  that
the syllabie bearing the tone is checked, and hence shorter. The pairing of
/2/ with /22/ is consistent in the data. parallel cases hold for the
pairing of /3/ with /337, and for the pairing of /5/ with /55/. The
matching of the tones in Song composition, thus, coincides with the
phonological treatment of these tones as phonemically non-aistinct from the
level-tone counterparts in non-checked syiijabies.

wWe turn now to the final cases in columns D and 6. At first glance,
they appear to contain tonal mismatches, in which the Low-rising tone, /137,
iS paired with the Mid-leve] tone, /33/. However, observe that both /137
and /337 end in a mid pitch level. It woula seem that it is the end-point,
the target, that is reievant, and not the beginning point. The pairing of
/137 with /337 is not haphazard, but occurs Systematically throughout the
SiX songs. Similariy, the otnher rising tone, /35/, is Systematically paired
With its corresponding leve! tone, /55/. Again, it is the target that is
relevant in determining the tonal pairings. It is this pairing of /35/ with
/53/ that provides arguments for treating the high tone as ievel, /55/,
rather than fatlling, /53/.

There are further theoreticai implications concerning the behaviour and
treatment of the rising tones. Digressing briefly, what is crucial in these
tonal compositions is not the direction of pitch change (rising or fali-
ing), but the end-point, or target, of the tone, mid or hnigh. The enda-
points of these contour tones are then paired with the ievel tones in the
gialect. As a result, it woulg pe more appropriate to refer to tone /43/ as
“rising-to-mid", ana tone /35/ as "rising-to-high". Regarding the beginning
point of the contour tones, aithough they do not play a crucial roie in
tonai compositions, they are nonetheiess necessary for aistinguishing rising
(and ralling) tones from level ones in the phonoiogy. Of paramount
importance for |inguistic theory is that these tonal compositions can
provige a primary source of eévigence. hitherto overiooked, to argue in
favour of treating the lexical tones in Chinese as Sequences of ievel tones.

137



Raturning to the systematic pairing of /13/ with /33/ and that of /33/
with 755/, if they are considered tonal mismatches, then about a thirga of
the sets in the gata contain mismatches (that is, 77 out of 248 sets).
However, excluding these pairs leads to a dramatic drop in tonal viotations
to less than one-tenth (23 out of 248 sets). Indisputably, the sSongwriters
intended these pairings as permissible rather than abberant. The permitted
tonal pairings are summarized in (7).

(7) Permitted tonal pairings in cCantonese sSongs.

a. High: 15/, 1557, 735/
b. Mid: /37, /337, 713/
c. Low: 12/, 122/

Observe that only the Low-falling tone, /21/, is not inciuded in (7).
it is systematically excluded from the tonal pairings in the six songs.[41]
This would not be expected if the beginning point of a tone is also relevant
in determining tonal pairings. As seen earlier in Figure 1, the Low-falling
tone, /247, and the Low-ievel tone, /227, both begin at the same pitch.
Tone /21/, however, has an initial fali to an extra jow pitch, hence resuit-
ing in creakiness for some speakers. Tone /22/, on the other hand, s
phonologically level sven though it may have a siight, gradual pitch arop
prepausally. Thus, the crucial difference between the two tones is their
phonological shape: one is falling and the other ievel.[5]

sets that conform to the permitted tonal pairings in (7) constitute
90.7 percent of the total sets, or 225 out of a total of 248 sets. Only 23
sets, or 9.3 percent of the data, contain genuine tonal mismatches. The
type Of tonal violations that one finds incluge such rare pairings as /35/
with 7844/, /13/ with /55/, /22/ with /33/, ana /22/ with /35/. The results
of this study provide ingisputabie evidence that the songwriters paid
attention to the lexical tones when they composSed.

A further examination of the lyrics show that, contrary to what one
might expect, a guickening in the tempo of a song, and whether it contains
foreign elaments, oOr is sung to a foreign melody do not lead to greater

tonat viotations. The song "Haak sik ng ye", for example, has a quick
tempo, contains English phrases, and has a melody that is Japanese in
origin. Nonetheiess, the first two stanzas, which contain the same DasicC
meiody, have no tonal violations at all. similariy, the song with the

fastest tempo, “Monica", also contains no tonal violations. Together, these
two songs contain aimost haif of the total sets studied. The tonal
mismatches are distributed among the remaining four songs. interestingly,
the songs with the most tonal vioilations are, in fact, the two slower sSoOngs,
“Nung pun to ts‘ing" ana "Ts’i tsung wui hang wan", sung in siow and medium
tempo, respectively. Neither of them have foreign phrases or foreign
me | ody .

There is another factor which nas not yet been considered in the tone-
meiody interaction, namely, the number of stanzas sung to the same melody.
It is significant that 21 of the 23 sets with tonal violations contain three
mempers. The cases with genuine tonal mismatches are tabujated in (8). The
table is divided according to whether the sets contain two or three members.
songs with two-memper sets inciude: “yat tsan siu ming tang", "Haak $ik ng
ye", and “Monica.* SOngs with three-member Sets consist of “Nung pun to
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ts‘ing*, “Ts’i tsung wui hang wan", and "stand Up". In adgition, "Monica"
nas Six Sets which contain three members. Within the two basic divisions
pased on number of members, the songs are arranged with respect ¢to
increasing tempo. The Six songs are listed below for convenience, referred
to by the first letter in the song.

(8) Tonal mismatches in the six SONgS.

sssm:::xssz:::ssa::====:=======================================:s====
! i ! ! Tonal i Totat i % of H
{ Set { song | Tempo | Mismatches { sets | Mismatches |
:nzwslsxaasa}:s:s::::aa:z:z::}:su:c:s::::::::::::::::::=============:
! H Y { Megium | 2 : 25 H 8 :
! 2 members | H ! Quick !} 0 H 54 : 0 H
! H M i Fast H 0 H 52 H 0 :
;s-ma:z:::::{:x:as::§===:====3====l====================3=:===s=:=8===
! f N} Siow i 5 i 30 17 !
! 3 members | T { Medium | 10 : 30 ! 33 H
H H 8 P Quick i 6 { 50 i 12 H
} H m { Fast : 0 ! 6 : 0 !
:=am=n:==:=====:====z==z=====;=a====s==:======}========:z:s::zz::::::
! TOTAL H 23 i 248 : o i
:s:m:n:a:a=s==:==========x============:============:===:===s-:======{
] N = Nung pun to ts’ing. § = Stand Up. !
! T = Ts’i tsung wui hang wan. H = Haak sik ng ve. i
} Y = Yat-tsaan siu ming tang. M = Monica. !

------ 8:23:::======================8==========

Opserve in (8) the paucity of tonal violations in the guick-tempo song.
«stand up®. which contains fifty three-mempber Sets. The songwriter had
obviously imposed stringent tonal constraints in writing the lyrics to the
melody in order to minimize tonai mismatches. This was accomplished by
providing fairly simple lyrics. In the case of the two Siower songs, “Nung
pun to ts’ing" and "Ts‘i tsung wui hang wan", the iyrics were more complex,
with greater variation in the number of sSyllables per line. Despite a
number of tonal mismatches, mispronunciation of woras with respect to tonal
register is, in fact, avoided in the two Songs. This is accomplished by
locally adjusting the melody to accommodate the iexical tones. a strategy
for resolving tone-melody conflicts that will be elaborated upon in the next

supsection. The local adjustment of the meiody suggests that, in at! like-
lihood, the lyrics for these two SOongs were written first and set to music
later. in the case of the foreign melodies, the Ilyrics were written in

order to conform to an existing meiody. One would predict that tonal
mismatches in such situations would resuit in the subordination of jexical
tones. The prediction hoids for the cases in this study.

1.4. Tone and Meiody interaction in cantonese
1.4.1. Correspondence between Tone and Melody

We procesd now to the study of the actual interaction between tone and
meiody in Cantonese. As might be expected from the overwheiming number of
cases with appropriately matched tones in the data, there is a close
correspondence between lexical tone and melody, otherwise tne painstaking
efforts of the songwriters wouid have been in vain. To be precise, there is
a strong tendency for the melody to respect the three retative pitch levels,
nigh, mid, ang low, and to keep the Low-falling /217 tone distinct from the

139



other tonas. Representative examplies are given in Figures 2 and 3. Figure
2 is the tracing of narrowband spectrograms, and Figure 3 the transcription
of musical notes showing rejative (and not absolute) pitch.[{6) Observe in
Figure 2 that, in addition to the preservation of rejative pitch tevets, the
rising contours in both the faster tempo and Siower tempos are aliso
preserved. The shortening of the syllabies in the faster tempo, however,
renders the rising contours less perceptibie.

In some songs, it iS NOt possibie to obtain narrowband tracings due to
the strong overilay of music on the tones. This is particulariy true for the
faster-paced songs with strong beat and loud melody. Recording of musical
notes is not sufficiently precise, however, especially for quick pitch
changes that are subtle, but linguistically significant. As a resuit, a
statistical account of the degree to which the melodies preserve the pitch
shape and rejative pitch neight in the six songs must await a follow-up
study. Nonetheless, although statistical figures cannot be obtained at this
time, some generaiizations can still be made. First of all, the tempo of
the song, and whether it contains foreign phrases, or has an imported
meiody, do not interfere to any great extent with the maintenance of
relative pitch levels. This is expected, given the minimal degree of tonal
mismatches. Nonetheless, our study of the Six Cantonese songs suggests that
when tonal mismatches arise in songs with the quicker, imported melodies,
the lexical tones in the lyrics tend to be subordinated by the melody.
whether this holds true generaliy needs further research.

Rejiative pitch levels are, by and iarge, preserved in the songs. The
same, however, is not true of the tonail contours. The crucial! factor
invoives tempo. in faster-paced songs, the tendgency is for the tonat
contours to be levelilea out. This is accomplished by sacrificing the
initial pitch rise when time is short. Thus, tone /13/ wouid be sung as
simply mid, (331, and tone /35/ as simpiy high, [55].

It is important to note that, despite the tendency toward the levelling
of tonal contours in faster tempo, the permissible tonal pairings are still
preserved, because the target pitch is preserved. From the general
observations maoge here, it can be seen that the constraint in modern
cantonsse songs iS against the mixing of pitch ieveis. The 10ss of pitch
contours is not critical, as long as the target pitch level is attained.

1.4.2. Strategies to Resolve Tone-Melody Clashes in Cantonese

At this point, it is relevant to study what happens in cases of tonal
mismatches, where a clash arises between tone and melody in the tone-meijody
interface. In our Cantonese data, cases involving tonal mismatches are
fairly limited. Hence, only some general remarks will be made here. Two
opposing strategies can be identified for resolving conflicts that arise
from tonal mismatches in the cantonese songs: (1) melody domination, and (2)
texicai tone domination.

in- the case of the first strategy, the meliody dominates, and the
lexical tone is subordinatead. <Cases of this type are transparent, since
they wouild involve a joss of the original pitch height in the cantonese
songs. The word is sung according to the melody without preserving. the
lexical tone. An examplie iS given in (9) from "Stand up." For expository
convenience, (9) shows oniy the second half of Line 4 from Stanzas 1, 2 and
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ho.35 yau. I3 Paan.22 faat.3 1ling.22 ngoi.33 sam.55
(able have method cause love  heart)

a) Part of a line from "Yat tsaan siu ming tang" (A small bright

lantern)
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/55\—-\
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ts'i.35 tsung.55 yau. 13 hung.21
(  eventually have red--good)

b) Part of a line from "Ts'i tsung wui hang wan" (Eventually I'11
be lucky).

Figure 2. Preservation of relative pitch levels.
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yiu. paai tik nei pat yiu taam tang tsai
( sway PRT you NEG need carry small-stool)

a) A line from "Haak sik ng ye" (Black midnight).
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pit p'ing ming hung tsail
(don't risk-life control )

b) A line from "Haak sik ng ye" (Black midnight).

Figqure 3. Preservation of relative pitch levels.
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a) ts?ak”z hoi1.55 yat.5 - ts'ai.33 (throw open everything)
b) sing.33 yy.55 yat.5 - ts'ai.33 (victory in everything)
¢) tsa.33 hoi.55 yat.5 - ts'ai.33 (blast open everything)

(The second half of Line 4 in Stanzas 1, 2, and 3 from
"Stand up.")

Figure 4. Melody domination.
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3. A transcription of the exampie in musical notes is provided in Figure 4.
As shown in Figure 4, /tsaak.2/ ‘throw’ is sung at the same pitch as
/sing.33/ “‘victory’ and /tsa.33/ ‘Dlast’ even though the tone on /tsaak.2/
is /2/, not /3/, as in the other two words in that same position in the
me ) ody .

(9) Exampie of mejody domination {(from “Stand up*).

a. tsaak.2 noi .55 yat.5 - ts‘ai.33 {(from L.4, S.1)
{throw open everything )

b. Sing.33 Yy .S535 yat.5 - ts5’ai.33 (from L.4, §.2)
{victory in everything )

c. tsa.33 hoi.5%5 yat.5 - ts’ai.33 (from L.4, §.3)
{ blast open everything )

In the second strategy, tone domination, the converse hoids true: the
lexical tone takes preceagence over the melody. The part of the melody over
that particular word or phrase is adjusted in order to accommodate the
exceptional tone(s). Thus, there is a divergence in the melody at that
particular point in the song. This strategy is employed quite frequently in
the cantonese sSongs with locally-written melody, suggesting that the Iyrics
were set to musiC rather than vice versa. An example of tone domination is
presented in (10) from “Ts‘i tsung wui hang wan”, showing only the first
haif of Line 4 from Stanzas 1, 2 and 3. The tones in (10) are isotated in
(107), with each set identified by uppercase letters, A to D.

(10) Exampie of tone domination (from "Ts’i tsung wui hang wan").

a. yat.5 - ts7ai .33 §i.22 - Kkon.33 (L.4, S.1)
{ atl affairs )

b. tsung.55 ts’i.35 sang .55 {L.4, §.2)
{eventualtly (in) this lifetime)

C. tsung.>55 ts’i.35 sang. 535 (L.4, 5.3)
{eventuatly (in) this lifetime)

(10’) The tones oniy of the lyrics in (410).

A B Cc D

== =22 == ==
a. 5 33 22 33 (L.4, 8. 1)
b. 55 35 55 (L.4, §.2)
c. 8§85 35 535 (L.4, §.3)

Narrowbana tracings of the above exampie is given in the upper portion
of Figure 5, with the sets identified with letters A to D, as in (10°) for
ease of reference. The tracings show that the melody for the first stanza
giffers substantialiy from that for the other two stanzas: first of all, the
entire pitch ievel is lower in Stanza 1, and secondly, the second Syliabie
in Stanza 1, /ts‘ai.33/, does not have a pitch rise, as is the case for the
corresponding Syliable, /ts’i.35/ in Stanzas 2 and 3. Thus, the lines in
Stanzas 2 and 3 share the same melody, while the line in Stanza 1 has its
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own meiody in order to accommodate the Jexical tones in that line.

A seCcond example from “"Ts’i tsung wui hang wan" is given in ¢11),
showing the second half of Line 3 from the three stanzas. The tones are
isolated in (11). Narrowband tracings are given in the lower portion of
Figure 5. Line 3 in Stanza 1 is sung at a lower pitch ilevel than those in
Stanzas 2 and 3. Observe that the unmelodious effect of a long sequence of
high ievel pitches in Stanza 1 was avoided by introducing some unduiation in
pitch in the tengthened syllabie, /K‘oey.55/.

(11) Another example of tone domination (from "Ts‘i tsung wui hang wan").

a. pat.s pit.s5 K‘’oey .55 - fan.ss (L.3, 8. 1)

{don’t need to-differentiate )
b. tsi.22 - Kei.35 yau. 13 tsi.22 - so0en.33 (L.3, §.2)
{ oneself have self-conf idence )
C. sat.2 - ts0i.35 yau. 13 tsi.22 - soen.33 (L.3, 8.3)
{ truly have self-conf idence )
(11’) The tones only of the iyrics in (11).
A B C D E
nE == =% == ==

a 5 55 35 55 {L.4, 5.1

b az 35 13 22 as L.4, 8.2)

c 2 35 13 22 33 .4, §.3)

it shou!d be noted that most of the tonai mismatches in "Ts’i tsung wui

hang wan"*, tabuiated in (8) eariier, can be traced to Lines 3 and 4 in the
first stanza. As the exampies above show, the tones dominate over the
melody in the song. Thus, despite a fairly large number of tona!
mismatches, pitch contour and retative pitch neight of the lexical tones

have been preserved.
1.5. Summary

To summarize at this point, the
cantonese songs tend to preserve the relative pitch
contours of lexical tones is borne out. cContrary to what one might
songs with imported meiodies and foreign phrases do not contain a greater
number of tonal mismatches. Nonetheless, the present study suggests the
possibility that meiody domination may be the primary strategy to resolve

impressionistic observation that modern
leveis and pitch
expect,

tone-meiody conflicts in
is preferred- for songs
those sSongs in which the

in the study of the
the most important
loss, of

of
partial
songs.

in tonal mismatches.

Besides tempo, the
melody also affects the

pitch contours occurs on rising
Nevertheless, cruciatly,

songs with imported melodies, while tone domination
with iocally-proaguced melodies, or, at l|east for
lyrics precede the meiody and not vice versa.

tone-melody interaction
factors affecting that

in Cantonese, tempo iS one
interaction. A toss, or
tones in faster-paced

the 105s of pitch contours does not result

number of stanzas that are sung to the same basic
tone-meiody interface. Songs with two-member sets

144



Hz

AT '
300" : \/\(\ e N et e
200} oo
1001
A B C D
0
a) yat.5 ts'ai.33 si.22 - kon.33 (L.4, S.1) o _ __
b) tsung.55 ts'i.35 sang.55 (L.4, S.2)
¢) tsung.55 ts'i.35 sang.55 (L.4, 8.3) ......... -
A B C D

(The first half of Line 4 in Stanzas 1, 2, and 3 from "Ts'i tsung
wui hang wan.")
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200+
1001
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0
a) pat.5 pit.55 k'oey.55 fan.55 (L.3, S.1) ____
b) tsi.22 - kei.35 yau.l3 tsi.22 - soen.33 (L.3, S.2) .......~~
¢) sat.2 - tsoi.35 yau.l13 tsi.22 - soen.33 (L.3, s.3)

A B C D E

(The second half of Line 3 in Stanzas 1, 2, and 3 from "Ts'i tsung
wui hang wan.') '

Figure 5. Tone domination.
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with respect to the tonal pairings contain few, if any, tonaj violations,
while songs with three-memper sets contain noticeably more tonal mismatches.

To conciude, there are also several important ramifications that emerge

from the present study of the tone-meiody interaction in cantonese. First
of all, the tonal compositions provide evidence for choosing the underiying
tones in the dialect. It aiso yieided our first concrete evidence for
treating the iexical tones in Chinese as Sequences of levei tones. in

adgition, the resuits predict that the pitch height dimension wouid be more
critical than the tone contour dimension for cantonese Speakers in tone
perception studies, a prediction which has, in fact, been borne out in
several studies (vance 1976, 1977; Gandour 1983, 1984). Moreover, the
isojation of the Low-falling tone from permissibie tone pairings suggests
that the tone would be similarly distinguished in perception studies (as has
peen demonstrated by vance’s 1977 study). Last but not least, the results
of this study suggest that a paraliel case would hold in the interaction Of
tone and intonation in Cantonese, namely, that a faster rate of speech could
destroy the initial pitch shape on the rising tones, whiie greater
constraints wouid exist to minimize the loss of rejative pitch height. To
my knowledge, no acoustical studies have yet been conducted on the effect of
speech tempo on the iexical tones in Cantonese.

2. Tne Mandarin Case

The resuits obtained for the modern Cantonese songs do not generally
nold for modern Mandarin songs, where neither retative pitch height nor
pitch contours are sacred. This can be demonstrated with a simple exampie:
the first line of a song sung in both China and Taiwan to wish someone a
happy birthday. Figure 6 shows the narrowband spectrographic tracings of
the first line of the song read in (a). In (pb), the words are sung to tne
familiar Engliish tune, "Happy birthday to you". The pitch contours and
relative pitch heights are completely destroyed in (b). cCorresponding
lyrics do not exist for cantonese, precisely because the words not only need
to convey the desired message simply and naturally, but they must aiso form
a sequence of tones that harmonizes with the melody.

Despite the above exampie, in listening to Mandarin songs, both from
Taiwan and China, it is not strictiy true that the lexical tones are
compietely ignored. in this section, one aim is to determine the extent ¢to
which the above observations are true for Mandarin songs, based on a study
of siX songs from China. The problem of the interaction of tone and melody
in Mandarin is actually rather complicated, uniike the rejatively straight-
forward case in cantonese. Composing of lyrics on the basis of the lexical
tones in modern Mandarin is but one option. Other possibilities do not take
the modern tones into consideration. For example, songs could be composed
on the basis of the artificial tonal system used in Peking operas, or on the
basis of the classical Evens/Obligue tonal dichotomy which divides the four
tones in modern Mandarin into the two tonal categories, Even and Oblique.

petails concerning the various options for tonal compositions will be
presented in the next subsection, followed by background information on the
siXx Mandarin songs. A study is then conducted on the structure of the

lyrics, and ultimately, on the tone-melody interaction in the dialect.
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Zhu nl shéngrl kudi le.
(wish you birthday happy)
a) 'Happy birthday to you.' (Spoken by RL)
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0
Zhu ni sheng ri kuai le.
(wish you birthday happy )

b) 'Happy birthday to you.' (Sung by RL)

Figure 6. Tone-melody interaction in Mandarin.
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2.1. Tonal Systems for Mandarin Songs

Some thirty years ago, yuen Ren Chao (1956:58) observed that most of
the contemporary song writers paid no attention to tone in composing lyrics.
After noting a few exceptions of the time, he concluded with the statement:
"But Dby and iarge, most of contemporary Chinese song Ccomposition S
independent of tone and only slightly infiuenced by the composer’s dialectal

and literary background." cClearty this is not true for Cantonese, but is it
true for Mandarin? This is one of the questions which will! be addressed
here. Chao did concede to some tonal! compositions, and made the following

statement concerning them:

(12) Wwhen tones are taken into account in the composition of
songs, there is still the choice as to whether Mandarin, some
other modern diaiect, or some more conservative tonal system is
to be foliowed. Because of the low prestige of Mandarin tones in
old-styie drama, only very recentiy do composers, when they
composeé by tone at ali, use Mandarin tones and then only
occasionally. consciousiy or unconsciousiy, composers follow a
more conservative treatment of tones similar to, but not
igentical with, the treatment of tones in the artificial central
pronunciation.

In taking tones into consideration, the choice of some other modern
Chinese dialect isS not relsvant to this part of the study. Concerning song-
writing in Mandarin, Chao essentially out}ined four basic options, which are
not equal in popuilarity and usage: (1) atonal composition, in which tones
are totalty ignored, (2) tonal compositions that pay need to the modern
Mandarin tones, (3) tonal compositions which pay heed to the tones of the
“Centrai" (or Zhongzhou) pronunciation, an artificial dialect that is used
in Peking operas, and (4) tonal compositions that pay heed to a more
tragitional tonai system, namely, the classical division of the tones into
Even (or Ping), and Oblique (or Ze).

ighoring for the present atonal! compositions, there are three systems
of composing by tone. One iS in accordance with the modern Mandarin tones.
For ease of reference and comparisons, the tonal system of modern Mandarin
will be aescribed first. The basiC tonal system of Mandarin, or more
precisely, Beijing Mandarin, is well-known. There are four contrastive
tones. They are presented in (13) together with a short description of
their phonetic vaiue. For ease of description, the citation forms of the
tones are given, with no ciaim made that these are the underiying forms.
Some additional information on phonetic variants are inciuged, since they
are relevant to the subseguent study of the tonal pairings and the tone-
melody interaction (Chao 1968, Connell, Hogan and Rozsypal 1983, Gandour
1883, Tseng 1981). Examples with the four lexical tones using the vowel [}
are given in Figure 7, adapted from Tseng (1981). Besides the four Jexical
tones, there is also a "neutral tone", which falls on unstressed syllabiles
and lacks its own, inherent phonetic Shape. The pitch value of the neutral
tone is dependent on the preceding ful!-toned syilable, the details of which
will be omitted here.
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(13) The tonal system of Manaarin (four contrastive tones).
Tone 1: High leveil [55] or [44), with a slight rise or silignt
785/ fail at the end of the syliable in citation forms.

Tone 2: Mig-rising [351,
£33/ High tevel [535] in second position of trisyllabic forms
if the preceding syillablie bears Tone 1 or Tone 2 -- in
casual speech only.
(The (351 sandhi form of Tone 3 also feeds into this
ruie.)

Tone 3: Low-dipping [214] prepausally,
7214/ Mid-rising [351 before /214/, and
Low-falling [211 eisewhere.

Tone 4: High-falling [51) prepausally, and
/547 [53) before /51/.

(Neutral tone: Parasitic on the preceding full tone.)

Lyrics may aiso be composed based on the Central, or zZhongzhou,
pronunciation, which is an artificial diatect used in Peking opera with its
own historical origins. The tones for the Central pronunciation are

presented in (14), from Chao (1956:57). Modern Mandarin tones are included
for comparative purposes.

{14) The tonal system of Mandarin and the "Centrai" pronunciation.

Tone Class Mandarin scentrat"
ZEETE=IESS EIEEITEZ Emm=zr====

Tone 1 /55/ /44/

Tone 2 735/ /117

Tone 3 214/ /537 or /35/
Tone 4 /317 /247 or 7424/

The third and tast option for tonal compositions is the observation of
the classical Evens/Oblique dichotomy. There are four historical tones in
Chinese: Even (Ping), Ascending (Shang), Departing (Qu), and Entering (Ru).
Even Tone forms one category in the Even/oblique distinction, while the
remaining three historical tones combine to form the Obligue Tone category.
The correspondence between the modern Mandarin tones and the Even/ob!ique
dichotomy is given in (15).

(15) Mangarin Tones

t 2 22232 521 2 3 2 3§ 2§ ====================================================
Tone 4 /35/ Even Tones: Most suitable are tone values 1. 3., 5.
Tone 2 135/ If a stiding pitch is used, it shouid

T ESFssSSEEZZ=ocsax ====================================================

Tone 3 /214,
Tone 4 /5%/

Oblique Tones: Muitidirectional pitch changes, or

[}

]

} begin high and end low.

H use tone vailues 2, 4, 6, 7.

A rough description is given in (15) of the phonetic values for Even-toned
syliabies versus Oblique-toned syllables in singing is incluged, based on
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Chao (1960:13). An ascending pitch range, from ‘1’ to ‘7’ is used in the
description, to indicate basicaliy that the Even Tone syilables are assigned
a rejatively lower pitch level than the corresponding Oblique Tones. (More
concerning the modern system of transcribing notes in cChinese is given in
section 2.4.1.) The retative pitch differences are determined locally
(e.g., within a worg or a pnrase). Moreover, observance of the pitch values
is oniy relevant for important words in the lyric, especially the rhyming
wvord.

Returning now to a discussion of Chao’'s observations concerning tonal
and atonal compositions, Chao ciaims that song writers compose primarily
atonal compositions. in the next subsection concerning the structure of the
lyrics in the siX songs, the first guestion is whether or not most of these
songs are atonal in composition.

Then, there remain three other options which do pay attention to tone.
There are several relevant questions that need to be answered. First of
ali, if tones were taken into consideration in the six songs, which of the
options were selected for the songs? And, of those options, is there one
which was preferred above the others? Chao seems to regard tonal composi-
tions based on the artificial Central pronunciation to be the most common of
the three options. It remains to be seen whether this is indeed the case
for the Mandarin songs in the present study. Again, as in the study of the
cantonese case, one task is to analyze the tonal structure of the iyrics to
determine, first of all, if the compositions are tonal or atonal, and
whether there are certain tonal pairings that would reveal the tonal
compositions to be based onh one option rather than another. The second task
is to study the tone-meiody interface to determine whether the words are
sung without regard to any type of tonal system, or whether they are sung
with some attempt to follow one of the three tonal systems. Before
proceeding to those two tasks, some background information is providea in
the next subsection on the six songs.

2.2. The Data: Six Modern Mandarin Songs
in the comparison of the tone-melody interaction in Mandarin, Six

Mandarin songs were selected from SiX movies produced in China during the
1979 to 1982 period. The songs were recorded in the 1982 casette tape
entitled "Zhi Yin ("Intimate Friend"), based on the movie by that name. The
SiX songs are listed in (16):
(16) 1. Zhi yin. (intimate friend (literaily, ‘Know-sound’))
2. Zou xiang haiyang. (Head for the ocean)
3. Yinsede yueguang. (Silver moonlight)
4. Nansu xiangsi. (Difficult to tell (of one’s) yearing)
5. Mudanzhi ge. (Song of the peony)
6. Renjiade chuan er jiang cheng shuang. (Other people‘s boats

(their) oars form a pair) (Hereafter, simply "Renjiade chuan.")

Each of the songs is sung by a different singer who may be male or

female. song 1 i sung by a femate vocalist, songs S and 6 by a male
vocalist, while the remaining three songs are shared by a male and a female
vocalist. These particular songs were were selected from the tape Dbecause

musical notations for them were available in a song book published in 1984
by the Chinese movie industry, Shi San Ren Yanchang Dianying Gegu Jiiin
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(Choice collection of movie songs sung by thirteen peopie -- i.e., those who
had sung the songs in the movies). Some of the songs are sung at a very
siow overall tempo; none of them are sung at a very quick or fast tempo.
Hence, the |0SsS, or potential 10ss, of pitch contour due to a gquickening in
tempo found in cantonese isS not a relevant issue here. Of greater import
here is the question of whether, even at siower tempo. are the tones (from
any of the three tonal systems) preserved in the Mandarin songs.

2.3. Tonal Structure of the Mandarin Lyrics
2.3.1. Permitted Tonal Pairings in Mandarin songs

The first task is to determine if tones were taken into consideration
in the compositions. An example is given in (17), from "Mudanzhi ge." The
example is excerpted from the second half of Line 4 in Stanzas 1 and 2. The
tones are isotated in (17’), using T1, T2, T3 and T4 to represent the four
lexical tonas. ‘TO’ represents the neutral tone.

(17) Example from “"Mudanzhi ge."

a. na.214 zhi.55-gac.9 ni.214 ceng.35 1i.51-jin.51 pin.35- han.35
{who Know you once to-experience poverty)

b. ni.244 ba.214 mei.244 -~ 1i.59 dai.54-gei.o ren.35-jian. 55
{you take peauty bring-give-to the-worid)

(17’) The tone classes of the lyrics in (17).

a. T3 T+ TO T3 T2 T4 T4 T2 T2
B. T3 T3 T3 T4 T4 T0 T2 T4

The above exampie ciearily shows that the composition is not entirely atonal,
but that the songwriter did pay some heed to the tones. In this part of the
study, the data consists of a total of 278 sets, including sets with
neutral-toned syllables.[7] Of that total, there are 140 sets with full-
toned syliables that appear to be tonal mismatches. Nonetheless, a pattern
emerges. Ailthough the results are not as dramatic as in the cantonese case,
certain permitted tonal pairings can be discerned in the Mandarin case.
These tonal pairings are given in (18).

(18) Permitted tonatl pairings for Mandarin songs.
a. Tone 1 - Tone 2
b. Tone 1 - Tone 4
c. Tone 2 - Tone 4

The tonal pairings in (18) account for 95 of the 140 sets, or over two-
thirds of the sets, that might potentially be tonal mismatches. The
specific pairing of tones given in (18) is uniikely to have occurred by
chance. (Statistics on the 140 sets of tonal pairings for the siXx songs are
given in Appendix A.) The proposal! here, therefore, is that the 95 sets
involve permitted tonal! pairings, as shown in {(19a), while the remaining 45
sets, shown in (19D), may be genuine tonal mismatches. in {(1%a), the 1jast
row of tonal pairings invoives three-member sets containing the cross-
pairing of Tones 4, 2, and 4. Two of the Six songs have three stanzas,
namely, "Nansu xiangsi" ang “Renjiade chuanr jiang cheng shuang®.
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(19) a. Summary of permitted tonal pairings (Total: 95 sets).

TONAL PAIRINGS NO. OF SETS
Tone 1 - Tone 2 30
Tone 1 - Tone 4 31
Tone 2 - Tone 4 26
Tone 1 - Tone 2 - Tone 4 8

b. Summary of tonal mismatches (Total: 45 sets).

TONAL PAIRINGS NO. OF SETS
Tone 1 - Tone 3 8
Tone 2 - Tone 3 9
Tone 3 - Tone 4 17
Tone 1 - Tone 2 - Tone 3 6
Tone 1 - Tone 3 - Tone 4 3
Tone 2 - Tone 3 - Tone 4 2
Note in (19b) that these cases all invoive Tone 3: the pairing of Tone

3 with Tones {1, 2 and 4. Hence, assuming that Tone 3 does not undergo tonal
matching with other tones, the remaining three-member tonal pairings are
treated as mismatches and placed under (19b), since they all contain Tone 3.

There may be some doubt concerning whether the pairing of Tone 3 with
Tone 4 should constitute a tonal mismatch. It is Significant that 13 of the
18 .tonal mismatches were contributed by two songs, "Zou xiang haiyang" and
"Nansu xiangsi." However, that pairing is totally absent in two of the
songs, “Yinsede yueguang" and "Mudanzhi ge." This raises the question of
whether these two Songs were composed on the basis oOf the Even/Oblique
dichotomy, where one would expect Tones 1 and 2 to be paired together as
Even Tones, and Tones 3 and 4 to be paired together as Oblique Tones. How-
ever, although Tone 3 is often paired with TYone 4, one also find frequent
pairing of Tone 1 with Tone 4, and Tone 2 with Tone 4, as shown in (20).
This would not be expected if the pairing is based on the ancient tonal
classification. Alternativeiy, assuming the permitted tonal pairings given
in (19a) results in far fewer tonal violations for the two songs, as
demonstrated in (20’). In (20) and (20‘), *"Z" refers to “Zou xiang
haiyang", “N" to "Nansu xiangsi", "N/A" to "Not Applicabie", and "Others" to
the various three-member sets.

(20) Tonal pairings of two songs based on the Even/Oblique dichotomy.

R CEE SRR FRIES TSI ISR NS SN EES IO ESRZIXCINIRESSSSCSCSXSESSSSE=SEESZZEISS
i Permitted Pairings ! Tonal Vviolations
song | Ti1-T2 T3-T4 | T1-T4 ' T2-T4 T1-T3 T2-T3 Others
———————— HE R T e &y ey g g g
r4 H 6 6 i 3 7 1 3 N/A
N ! 10 7 H 8 3 0 2 12
———————— HE R R e Tt T HE R R b T N,
Totai | 29 ! 44
IR R R I X R ERZACECIEES S S R SR CEZEICSIIC S ESSSErSSTECSEESSISTEI=SSSTes
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(20’) Tonal pairings of two Songs based on the permitted pairings in (18).

R R AR I R R R I R R R R T R I R R I P E S R Y I I T T R R T RS S S R R N SN R E SNSRI EST

: permitted pPairings ! Tonal Viotlations
song | T1-T2 Ti-T4 T2-T4 T1-T2-T4 T4-T3 T2-T3 T3-T4 Others

z H
N i 10 8 3 4 0 2 7 8
Totati ! 43 i 27

AR SR R E T EEE S S N S S I I T T I S I I T R N I N R N I R R S I T IS SR RSN R E =SS EERT

For the other four songs, there is even less reason to argue for the
compositions being based on an Even/Oblique distinction, given the scarcity
of Tone 3 being paired with Tone 4 in those cases, while there is a large
number of pairing of Tones 1 and 2 with Tone 4 across all songs. |If there
are traces of the Even/Obligue distinction in the songs, it is not readily
apparent, and S obviously not the overriding principie for the composi-
tions.

Briefly summarizing the points above, the particular distribution of
tona! pairings in the jyrics suggests that certain tonal! pairings are
preferred, which are treated here as permitted tonal pairings, while others
occur iess freguently and are analyzed here as tona! mismatches, or tonal

violations. Furthermore, a study of the tona! patterning in the |lyrics
shows that the general tonal structure is not based on the classical
Even/Oblique dichotomy. Thus, one of the three options for tonal

composition is ruled out by tne"study of the tonal structure of the lyrics.

2.3.2. Dialect Base for the Tonal Rairings
Having excluded the Even/Obligue distinction as the basis for the tonal

pairings, it is still necessry to determine if the songwriters intended the
tonai pairings in (18) to be based on the modern Mandarin tones or on the
artificial Central dialect. In either case, it would be reasonable to

assume that the tona! pairings are based on phonetic similarity. Recal |
that in the cantonese case, the tonal pairings wvere based the end-point, or
target pitch height, of the tones.

(21) Phonetic similarity within the tonal pairings.

Tonal PRairings Mandarin central
ERIXCISrERIEIEEICCCSCISCIECRISCSEESSCSESSSSSSESCSESSCSSSSSSSSSSssSsSSSsSss==
Tone 1 - Tone 2 /537 - /35/ 44/ - /44/

Tone 1 - Tone 4 /557 - /%47 /447 - 7424/ {or /24/)
Tone 2 - Tone 4 /35/ - /5%/ /447 - 7424/ {or /24/)
XS E ORI EETISSEISSCSCCSECZCCSXXEERXCIERSECESZISSSEESFCSIECSZXSESESSSSIXTESIISETT

whether the songwriters intended the tonal pairings to be bpased on
modern Mandarin or the Central pronunciation is not obvious from studying
(21). Nonetheless, the proposal here is that the songwriters intended to
compose on the basis of modern Mandarin tones. The reasons are as follows.

Regarding the pairing of Tone 1 (/55/) with Tone 2 (/35/), it is
significant that in his tone perception study, which inciude cantonese,
Mangarin, Taiwanese, and Thai listeners, Gandour (1983) finds that the high
level! tone, [441, is perceived as similar to the rising tone, [35], by his
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fifty Mandarin subjects, and are thus ciustered together.i8]1 Recall in (13)
on the tonal system of Mandarin that Tone 1 is [{55) or 1[44] phonetically.
Furthermore, - {551 <(or [44]) serves as a sandhi form for Tones 2 and 3 in
certain tone sandhi environments. Hence, with respect to the Mandarin
listening subjects in Gandour‘s tone perception study, their clustering of
tone [44] (corresponding to Tone 1) with tone [35] (corresponding to Tone 2)
provides some phonetic evidence for the pairing of Tones 1 and 2 in the

SONgs .

Gangour attributes the clustering of [44] and [35]1 in Mandarin to the

specific tone sanaghi rules in the dialect. However, one might argue
additionally for the clustering based on the phonetic shape of Tones 1 and
2: both have a rising pitch, albeit very slight in the case of Tone 1. The

$light pitch rise at the end of Tone 1 is not normailly noted in the
literature, but it showed up in the display of the pitch shape of Mandarin
Tone 4 in Gandour (1983), originally in Chuang, Hiki, Sone and Nimura
(1972), and in Connell et ai. (1983) for sba.55/ ‘eight’ (while /bi.55/ and
/au.35/ have falling pitch contour). Thus, the pairing of Tone 1 with Tone
2 in the Mandarin songs could be due to tone sandhi forms that tink Tone 1
with Tone 2, or simply the phonetic shapes of the two lexical tones. It is
noteworthy that Tone 1 is frequentiy sung with a rising pitch. This occurs
even wvhen both members of a set are Tone 1 syllabies.

with regard to the pairing of Tone {1 (/55/) with Tone 4 (/51/),
Gandour’s (1983) sStudy shows that Mandarin |isteners perceive (eve! tone
(44] to be more similar to rising tone (351 than to failing tone ([531.

Nonetheless, [44] does cluster with [531 for the Mandarin listeners. It is
important to note that Tone 1 often has a pitch drop prepausally. Recal t
aiso that 7Tone 4 has [53] as a sandhi form before another Tone 4. Thus,
both Tones 1 and 4 have a pitch drop as one of their tonal variants. in

songs, when Tone 4 iS sung with a pitch drop, that drop is never abrupt or
sharp, as it is in the spoken form, particulariy in citation context. Thus,
there is some pnonetic basis for the pairing of Mangarin Tone 1 with Tone 4
wnhich is supported by the clustering of [44] with [531 for the Managarin
Sub jects in Gandour‘s perceptual study.

The pairing of Tone 2 (/35/) with Tone 4 (/51/) appears rather
anomalous. However, phonetically, Tone 4 does not actually begin at the
hignest pitch; rather, it begins slightly lower, and rises to the highest
point, and is hence a rising-falling tone in narrow phonetic description. A

disptay of the [i]l vowel in Tone 4 was given earlier in Figure 7. As the
figure shows, the pitch fall does not actually begin until aimost half-way
into the vowel. A slight rise before the fall in pitch for Tone 4 is also

dispiayed in Chuang et al. (1972), adopted in Gandour (1983)). Moreover, it
iS worth noting that in Tseng‘s example of Tone 2, also given in Figure 7
here, the tone ends with a slight fall, as one might expect in citation
context. Thus, phonetically, the two tones are actually very similar in
their pitch contours, although this is not readily apparent in the phonemic
values assigned to the two tones. Given phonetic similarities observed in
Tones 2 and 4, it iS not surprising to find that, for the Mandarin |isteners
in Gandour‘s study, the rising tone, [351, is hot distinguished from the
rising-failling tone, [353], in the clustering of the tonal stimuli. For the
subjects, Tone [35] would correspond to Tone 2, while [353] would correspond
most closely to Tone 4 in the dialect. Thus, aithough the pairing of Tones
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2 and 4 in the songs appear initially as being highly irregular, there is
sufficient evidence for the pairing of Tones 2 and 4 on a phonetic basis.

To summarize thus far, evidence based on the phonetic similarity of the
tones and Gandour’s (1983) perception study support the proposal advanced
that the tonal pairings in (18) are based on the modern tones in Mandarin.

The altarnate proposal, that the tonal pairings are based on the Central
pronunciation, receives support neither from the phonetic shape of the tones

in the Central pronunciation, nor from Gandour’s perception study. If the
pairings are based on the Central pronunciation, the similarities within a
tonal pairing wouid need to be at a more abstract ievel, for which the

current study is not equipped.

2.3.3. Sets with Appropriately and inappropriately Matched Tones

Having established that there are permitted tonal pairings in the
Mandarin songs, and further, that the tonal pairings in the lyrics are based
on modern Mandarin tones, the question of the proportion of sets with

appropriately versus inappropriately matched tones sStill needs to be
addressed. Recall that genuine tonal mismatches constituted about ten
percent of the total sets in the cantonese songs (that is, 23 out of 248
sats) . Thus, about ninety percent of the sets in Cantonese are
appropriately matched. In the Mandarin case, even liberally treating sets
with neutrai-toned syllabies as appropropriateiy-matched sets, there are
still a total of 45 out of 278 sets which contain genuine tonal violations,
or about 16% Oof the sets. The distribution of tona! mismatches among the
six songs is given in (22), divided into two- and three- member sets. In no

case is there a total absence of tonal mismatches. WwWhile 45 out of 278 sets
contain tonal mismatches, there are roughiy another 33 sets out of the 278
sets which contain neutral tones; hence, only 200 out of 278 sets involve
fuli-toned syilables that are appropriately matched, or about seventy
parcent of the data, compared to about ninety percent of the gdata for the
cantonese case. The statistics for the Mandarin songs are summarized in

(23).

(22) Tonal mismatches in the Six songs.

B RREEEEEEERERXCICSEC NI CEZCSCSSCSCE SRS CSSCSSSSSSSSSSIERITTRTSRS
! H ! Tonal i Tota! | % of }
H set i song H Mismatches H sets ! Mismatches |
izspzrsrssass inazzess ) exzossscsssesss)s=======|=z=szzxz=z=x)
H i ZY ! 2 ) 26 H 8 i
! 2 members | z H 10 H 65 ! 15 H
H H Y H 4 H 45 H 9 H
H ! M H 4 H 46 H ] '
lzeszezrzszx |cxm=022 | soESSSET=S=S==scn= (=22 IERT | sIERI=T=I=T |
{ 3 members ! N H 17 H 49 : 35 H
H H R H 9 H 40 H 23 H
| ZEE TR I TR NEECS |EECESIEEZETIBSTIIES | AETITIZI | ITIEZIRE====)
: TOTAL : 45 i 278 H 16 H
|ZZE I E X s R R R CXE PRI CTEICIICISZIEEITITTISCSSESSSIIIZ=ZSEIEZ )
H Y = Zhi vyin. N = Nansu xiangsi. H
H Z = Zou Xxiang haiyang. M = Mudanzhi ge. }
H Y = Yinsede yueguang. R = Renjiade chuan. :
R EC RIS S CX SIS IR NS E SRS OIS RSZSRSEESSSSSsEssssss
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(23) Summary of appropriately and inappropriately matched tones.

sets Number Percentage
B Rt e L Y Y P Y PP I
Tonally mismatched sets 45 16

Tohai iy-matched sets

Sets with Neutral-toned syllabiles 33 12
Sets with Fulil-toned sy!iables: 200 72

E L F T e R gy g pag
Totat 278 100

S CE I ERErEEEEZCACS RIS S S SSCES oIS SESSSSSSSSENSSs=T==SSsE=S=s

The difference in the extent of total pairing between the cCantonese and
Mandarin songs is refiected in the difference between the two diaiects in
the tone-melody interaction, as the next subsection on tone and me {ody
interaction in Mandarin will demonstrate.

2.4, Tone and Melody interaction in Mandarin

in examining the interaction of tone and melody in Mandarin using the
song book, it is necessary to first give the general reader some background
on the current system of transcribing music in Chinese.

2.4.1. The System of Transcribing Music for sSinging
The Chinese uses a system of tone numbers for transcribing music,
adgopted from Japan (Liu 1968), that is particularly suitabie for sight

singing. The seven-tone scale forms the basic scale. The degrees of the
scale are assigned the tone numbers ‘4’ through ‘7‘, the equivaients of the
western tone syliables: Do, Re, Mi, Fa, Sof, La, Ti. Toe transcribe the

tones an octave higher, a dot is placed above the numbers, while the tones
in the next lower octave is indicated by a dot below the numbers. Thus, the
system of tone numbers facilitates the transcription of three octaves,
informally designated as "Low", "Mid", and "High" in (23). The tone numbers
are arranged from left to right in order of ascending pitch.

(23) Tone numbers for the seven-tone scale in three octaves.

The system of tone numbers is not applied to fixed notes, so that ‘4’
througn ‘7’ are not notational equivalents of the seven notes, C, D, E, F,
G, A, and B, respectively. Instead, at the beginning of each song, ‘1‘ iS
assignea to a specific note which may or may not be ‘C’. Thus, ‘1’
corresponds to the note, G, in “Zhi yin", for exampie, but to E, in "Yinsede
yueguang”", and to A in "Renjiade chuan”.

Although the seven-tone scale is the basic one in this system, the
five-tone (pentatonic) scale is in fact the one that is more commmonly used
in the traditional Chinese songs. The music for four of the Six Mandarin
songs are in the pentatonic scale: “Zhi yin", "Nansu xiangsi”, “Mudanzhi
ge", and "Renjiade chuan." The pentatonic scaie simply omits ‘4’ and ‘7’ in
the full, seven-tone scale.
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in assigning values or durations to notes in this musical notation
system, the quarter note is the basic note. The assignment of vatues is as
foliows, where ‘x’ represents any note, including silence, or rast, which is
transcribed with a zero (’'0’).

{24) Note vajues.

X = = - whole note X eighth note
X - hatf note X Sixteenth note
X quarter note X thirty-second note

X, half length added to the note without the dot

AS in western MUSigil notation, a ligature, or "siur", is used to
connect two notes (e.g., 2 3), while grace notes are transcribed by super-
gcripting the note and connecting it to the main note with a siur (e.g.,
“3). A triiled note l; indicated using the zigzag |ine above the note as in
western music (e.g., 3), and the means to indicate fiats, sharps, beats and
measures are the same as in western musical notation.

Having provided a brief description of the musical notations used in
chinese 3ongbooks, we proceed to the investigation of the interaction of
tone and melody in Mandarin.

2.4.2. Correspondence between Tone and Melody

The data for studying the correspondence between the lexical! tones and
the melody consists of a total of 602 full-toned syllables.[9] Excluded
from the discussion are approximately sixty neutrai-toned syllables. The
first question to be addressed is whether the pitch contours of the lexical
tones are preserved in the mejody. For ease of exposition, the first
concern is to tabulate the lexical tones with respect to whether they are
rendered as tevel or contour in the melody. Level tones are sung on a
definite pitch (i.e_, on a single note), while contour tones are sung on a
stiding pitch (i.e., two or more dissimitar notes connected by a slur, or a
note combined with a grace note). {101 The resuits are given in (235).

(25) Dbefinite or stiding pitch on the jexical tones.

Tone Class Definite Pitch Sliding Pitch Total
RS E I ER I S T S N R T T T N S TS S SNSRI EZS SIS SIS anZSsS==R
Tone { - /55/ 114 80 191
Tone 2 - /35/ 68 59 127
Tone 3 - [2141,[35] 12 35 47
- 211 47 10 57
Tone 4 - /51/ 08 82 180
T RN R R R I S S N T T N S S ST IR RIS EZSSSSSSZS=SIIZ=II=ST
Total 336 266 602
P E I S E S I S S T T s S S E S S S ST T TR RS EES S EREEESEEEEEEEE
AS (25) shows, there is levelling of the tones across all four tonal
categories. Definite pitch is assigned to siightly over half of the full-
toned syltabies. Tone 3 is divided into two categories because of the

gifferences in behaviour between them. Recall that Tone 3 has three
important tonal variants: [214) which occurs prepausaily, [351 before
another Tone 3, and [21] elsewhere. There were only a couple of cases of a
Tone 3 OcCcurring before another Tone 3 in the songs. Due to their paucity
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ana similarity in shape to the [2141 variant (both having a rising contour),
the [35] variant is simply inciuded with the [214] variant in (25). The
[(21] variant is categorized separately.

Despite the relatively siower tempo of the Mandarin songs, the melody
often levels out the pitch contours without regard to tone class. The only
exceptions are the rising tonal variants of Tone 3; they are more frequently
rendered with a siiding pitch. The leveiling of the lexical tones is
similar to what was observed in the "Happy birtnday” song in Figure 6. In
this respect, Mandarin differs significantiy from Cantonese.

We turn now to the 266 syllablies with sliding pitch. The cruciatl
question is whether these syliables are sung to accommodate the pitch
contour of the modern Mandarin tones. The pitch contours are diviged into
three categories in (26): Falling, Rising, and Falling-Rising or Rising-
Fatiing, abbreviated as "FR/RF" in the table. The third category inciudes a
few occurrences of multi-directional pitch contours.

(26) Siiding pitches on the lexical tones.

Tone Class Falling Rising FR/RF Total
ESCS S-S EE RS CCE ST CIECSCSCSCES RIS ESCSEESSCSSSSSSSRESSEIRSSESSSSSESs
Tone ¢ - /55/ 33 32 15 80
Tone 2 - /35/ 17 23 19 59
Tone 3 - [2141,1351} 1 23 11 35

- {211 6 4 0 10

Tone 4 - /31/ 33 34 15 82
IEESSEESSSSSSSSCSSSSESSTSSSSCRCIREISSESSEZSIZIRNSEISSSCSESRETSZzSsS===
Total 90 116 60 266

IE =SS CrSRRESIEEESCSSCCCCIXSESSESSCECSSSSSSSSSSSSSSSERSS===

Several remarks can be made concerning (26). Of particular interest is
that aimost one-quarter of the cases invoive complex pitch contours,
inciuding fatling-rising and rising-falling. It is precisely such pitch
shapes that readily accommodate the lexical tones with aifferent pitch
shapes. An exampie with bidirectional, rising-faitling pitch contour on two
tonal ty-matched sets is given in (27), excerpted from the ena o0f tThe tTwo
stanzas in "Zhi yin". (# is the symbol for ‘sharp‘.) Both the second ana
third syiiabte in the two stanzas invoilve Tone 2 (/35/) and Tone 4 (/51/).
Thus, the bidrectional pitch contours are incorporated into the meioay, a
strategy for preserving the lexical tone shapes which was not used in the
§ixX popular Cantonese songs in this study. In (27), the final siur actuatiy
continues into the next few measures, but is truncated in the exampie; tne
singing fades by the end of measure on the third syllabie.

(27) Pairing of Tones 2 and 4 with bidirectional pitch contours.

! \ b \ by N
a. 6. 7 65 6 -1 3. # 32 {-17,2 35 32 725 (1=¢G z )
' s ° - c Ty
b. Z2ui.$1 nan. 35 mi .51 (from L.5, .1
{(most gifficult to~-seek)
c. rao. st zhan .51 gi .39 (from L.>, $5.2)
(move-about battie fiag)
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Tone 4 (/S1/) on the first svilable of Stanzas {§ and 2 in (27) would have
peen sung Simply at the ‘6’ note, except that two short notes, ‘7 and ‘57,
were ‘smuggied in*, creating a faliling contour that enabled the falling
pitech of Tone 4 to be reailized in the metody. smilarly, in the second
syl iapie, the insertion of the ‘#4°‘ note to the measure acommodated the
rising contour on /nan.35/7 ‘difficult’.

The use of QuiCK pitch changes to accommodate the lexical tones is aliso
exemplified in (28). excerpted from Line 4 in “Nansu xiangsi“. The second
syitable involves Tone 4 (/51/) in Stanza 1. Tone 2 (/35/) in Stanza 2. and
Tone 1 (/55/) in Stanza 3. The svllable is sung in a falling-rising-falting
pitch in all three stanzas. Recall that the pairing of Tones 1. 2 and 4 are
permitted tonal pairings. While a falling. ‘3 2’ seguence would have
accmmodated Tones 1 and 4, the insertation of a Sixteenth note, ‘3‘, to form
‘3 23 23‘ enabled the pitch contours of all three tones to pe realized.
opserve the prepausal pitch drop on the third syliabie in each of the three
stanzas. The pitch drop on Tone 1 (/55/) signals the end of the pnrase. as
wouild be the case in sentence intonation.

(28) Pairing of Tones 1, 2, ang 4 with compiex pitch contours.

Y r— i
a. 3 3 2.3 1.2 ! (1 =F %)
:
©. 1in.55 - ri.S1  Snou.ss (From L.4. S.1)
¢ togay ena/narvest)
c. si.51  can.3s giu.ss (from L.4. §.2)
€ tike crua! auLumn:
a. hen. 51 vou.55% - vyou.58 tfrom L.4, §5.3)
{ hate jong-drawn-out)

The same strategy Of tone-melody coordihation using compiex pitch
contours is atso empioved for mismatched tones. This is exempiified in (29)
from “"Renjiade chuan®, involving the mismatching of Tone 3 (/214/) with Tone
4 (/517) oOn the first syllable.

(29) Accommogating Tones 3 and 4 with bidirectional pitch contours.

7N m\
a. 23223 5 ¥

—_——

=47 2
1.0 (1 =A%)

b. zen.214 fei. 55 - xi1ang.35 (from L.4., S.1)
( how (would it) circle-in-the-a:r

C. Zue. 51 - gong.s5t - fang.35 (from L.4. S. 1 & 2)
( consummate-marriage)

NOte that (29) also proviges an example of the permitted pairing of Tone 1

(/557) with Tone 4 (s/54/) on the second svilabie. The tritting of the note
on the second syillabie in (20) is aiso employed in the permitted pa:ring of
Tone 4 (/55/) with Tone 2 (/35%/). In (30). aithough the secona syllabie in
the two stanzas S sung with a fatling pitch, the initial part of the
syllabie is actualtly tritted. The tritling can be viewed as a means of
incorporating the rising pitch on the lexical tone, /33/, without
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introgucing a grace note or echapee that woutd disrupt the me jody . Tne
exampie in (30) is from "Yinsede yueguang”. (Only Stanzas 2 and 3 are given
in the example because the two lines in the opening stanza have a separate

meliody. The same meiody is onty repeateq in the four jines of Stanzas 2 and
3.)

(30) Accommogating Tones 1 and 2 with triiied notes.

3 £ o 2 2
a. 32 2, 1 1 - 11 = 2 2
2 Bl 1 b 10 (1 =E 33
b. Qu.ss you .55 shang.SS (from L.4, §.2)
(disperse worry (and) gistress
€. kan.5s Vi.35 wang. sS4 (from L.4, 8.2}
{may lose (ang) forget)

From the examples apove, one can see that bDoth appropriately  ana
inappropriately matched tones are accommodated in the meiogy DV the use oOf
compiex pitch contours and trilied notes, A furtner study ¢of the exampie
Shows that the converse aiso hoids: the melody can ignore the iexical tones
even if the sets are perfectiy matched, as ih the pitch-levetliing of the
last syliable in stanzas 1 ang 2 in (29). Another exampie is given in (31).
from "Zou xiang naiyang." Note in particutlar the level pitch for the
falling tone, /54/, inh the first svilable in both stanzas. There are
rejlatively few sSiiding pitcnes in this song, which has a light anga merry
tune, {Neutra! tone is indicated by '0‘; S-PRT = sentence particie.)

(1) Levelling of contour lexical tones.

a. s. 5 ; 4. 5 6 ! (1 =6 3)
: !

p. Kuai.St - Kuai.51 nua.3s va.o (L.5. S§.1)
( quickiy to-row S-PRT)

c. fang.51 - sheng.55 - chang.S5t ba.o (L.5, §.2)
¢ heartily-sing S-PRT)

Tone 2 is treated somewhat differently in the tone-meiody interaction.
The mejody treats the rising variants, [214]) ana [35], differently from the
jow, or low-faljing, variant, [21): the rising variants are sung largely
With rising pitch or with bidirectional pitch contours. while the low (211
variant is predominantiy rendered tevel in the songs. (26) contains an
exampie of rising pitch on [214) preserved in the meiody. An exampie oOf
tevel pitch on the {211 variant of Tone 3 iSs presented in (32) on the next

page, from “"Zou xiang haiyang".

Level pitch on Tone {1 (/55/) in the melody is not exceptionat, since
the tone is jevel, with or without siight pitch rise or pitch drop in spoken
form. Pitch drop on Tone 1 is aireagy observed in examptie (28). Pitch rise
on Tone 1 is sShown in (33) and (34)., from "Zhi vin®. The {yrics in (34)
immediately foliow those in (33). The exampies are from the latter portion
of their respective l|ines.
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(32) Levei{ pitch on the tow tonal! variant of Tone 3.

H . }
a. 03 2. 1+ 2 8 ] (4 =G % )
' :
D. jai .35 - @ao.51 - le.0 nhai.21 - shang.5¢ (from L.3, §5.1)
{ arrived at-sea)
c. sheng.55 - huo.35 zai.0 hai.21 - shang.51 (from L.3, S§.2)
{ to-tive at at-sea )

({33) Rising pitch on Tone 1.
~

a. 5 5_6 & 1 (1 =62
b. ren.35 - sheng.55  nan.35 de .35 (from L.3. S.1)
{ life difficuit  to-optain
c. {8 6 1) (meiody adgjustment)
d. jiang.5s -  {un.ss pa.3s iian.s1 (from L.3. S.2)
( generat to-draw (his) sword)
{34) Rising pitch on Tone 1.
~ i “
a. 2 23 2 - (1 =63
p. Vi.S5S zZhi .55 ii.214 tfrom L.3. S.4)
{one Lo-kKnow seif
c. nan.3s  tian.ss gi.214 (from L.3. ©.2)
{southern sky to-rise)

opserve in (33) that the basic melody iS given on the first line. and then
focally adjustegd for the tast two syltabies in Stanza 2. The note on
/ba .35/ ‘to draw’ is shortened. to aliow a siiding pitch on the Tone 4 word,
/iian.S1/ ‘sword‘. Deliberate local! adjustment Of the melody to create a
rising pitch on Tone 4, as in /jian.51/, is not limited to (33): it ailso
oCCurs eisewnhare in the six songs. Tabie (26) furtner shows that out of the
82 cases of Tone 4 sylilables with siiding pitches, 33 are faliing. and 34
are rising. The number of rising tones is very large. While some of the
exceptions can accounted for by the permitted pairing with Tone 2 (/35/),
cases such as (33) cannot be: although Tone 4 is paired with Tone 2, oniy

the strategic word ‘sword’ is sung with rising pitch. It i significant
that /de.35/ ~‘to obtain’ is a rising tone in the modern tonal svstem of
mManaarin. Nonetheless, it is deliberately exciuaea from the ljocai melody

adjustment and iS sSung with a level pitch. The rengition of ‘sword’ with
pitch rise may be due to some influence from the Central pronunciation,
wnere Tone 4 has a rising contour, /24/ Or /424/, or to the more abstract
Even/Ob) igue dichotomy where Tones 1 and 2 (Even tones) would nave long or
descending notes, while Tones 3 and 4 (Oblijgue tones) would have “quick
changing or wideily skipping notes" (Chao 1956:58). Rising pitch on Tone 4
would be compatible with either the classical Evens/Obiique gistinction, or
the Peking opera tragition.
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Other exceptions in table (26) are due to such factors as the
‘accommodation of one tone versus another in tonaliy-mismatched sets, and the
imposition of the melody on the lexical tone. By and large, there is
greater accommodation of the lexical tones in the melody than might be
expected in the Six Mandarin songs, particularly as a result of complex
pitch contours that permit mismatched tones to be incorporated into the
meiody. For these sSix Mandarin songs, although they were produced in recent
years, there was some effort on the part of the songwriters to pay heed to
the modern tones in composing the lyrics. To accommodate the different
shapes of the iexical tones, the melody often inserted quiCk pitch changes,
resuiting in muitidirectional pitch contours on single syilables. Nonethe-
less, unlike the Cantonese songs, evenh at slower tempos, the contour tones
are frequentiy leveiled out in the Mandarin songs.

There are even more crucial differences between the cantonese and
Mandarin songs. in Mandarin, the tendency is to allow the overalil melody to
dominate, as in (35), where a phrase containing a sequence of Tone 1 (/55/)
syllables is sung with a wide, sweeping fatiing-rising-falling contour over
the entire phrase, rather than the observance of the pitch on the individual
syllables. {(35) contains the first half of the opening |ines for Stanzas 1
ang 2 in “Zhi yin".

(35) Domination of overall melody over individual lexical tones.

‘SR Y 3 :
a. 532 7:285 1 ‘2--- 3 t1=061%)
. )
) ]
b. shan.55 ging.55 ging.55 {(L.1, 8.1 & 2)
{mountain green green)

Thus, in Mandarin songs, wvord tones are often suspended in favour of
the overall melody, with its greater concern for the unduilations in pitch
across words and phrases in a iine. In order for a song to sound more
melodious, both pitch contour and relative pitch height are regulariy
sacrificed. The subordination of relative pitch height is shown in (36),
from “Zhi yin". The excerpt is the first haif of Line 2 in stanzas {1 and 2.

Although the line begins with /gao.55/ ‘high’ and /shan.55/, the two
Syilables are sung at a relatively low pitch despite being high level tones
in the phonoiogy. In contrast, /1iu.35/ ‘fiow’ and /shui.244,/ ‘water’ are
sung at a higher pitch than /gao.55/ and /shan.55/ The effect, again, is a
sweeping, falling-rising-falling contour over the entire phrase.

(36) Subordination of relative pitch height.

—— [ i
a. 1 17 € 041 3 _____ 35 32 1- 1 t1=6%)
Py f — '
¥ H
b. gao.ss shan.Ss5 iu.35 shui.214 (L.2, 8.1 & 2)
(hign mountain flow(ing) water)
In (37), from Line 6 of Stanzas 1 and 2 Of "Zou xiang haiyang", the
me | ody begins at mid low pitch and rises to a very high pitch at the
preterminal syllabie. The first syllable is held at mid level pitch. The

giscrepancy between melody and lexical tone is particularly striking in the
high-mid (instead of low-high) sequence on the last two syliables of the
two stanzas.
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(37) subordination of relative pitch height.

H Y ammmren H
a. 2 2 3 4, ___ 5 6 | 3 -1 2 -1
= 1 ' .
b. ba.214 chaun.35 - er.0 nhua.3s xiang.S51 vuan.214 - fang.S55
{take boat {(smati) to-row towaras faraway piace)
Cc. rang. 51 ge.55 sheng.55 fei.55 pian.51% haij.214 jiang.55
{ tet song sound fly ati-over seas border)
3. Summary.

TO sSummarize, the Ivrics in the Six Mandarin songs recently produced
from China are not atonal in composition: some effort was made [0 compose
with the iexical tones in minad. Furtnermore. in putting the words to music,
there was sSome effort on the part of the composers to “smuggle in" the
jexical tones in the meiodvy. Traces of the use of other tonal svstems aiso

appear in the tone-melody interaction. Uitimately, however, the most
important consigeration in the tone-melody interaction is the metody of the
song., pitch shapes and pitch heignts were oniy preserved in the Mangarin
songs if they harmonized with the melody: that is. if they coutld be

accommogateg without viotating the melody.

The differences between the Cantonese and Mandarin songs in the tone-
meiody interaction are very striking. A crucial gifference between Mandarin
and cCantonese pertains to their respective tonai system. Cantonese has a
system containing several! different pitch heights for the level tones. and
an upper ano lower register for the contour tones. Hence, a carefu!l
smlection Of the words for the lyrics wouid enable the words to be sung to a
mejody already suggested by the sequence of word tones in the !yrics.

Mangarin, on the other nhand, has oniy two DasiC oppositions in its
tonal system: (1) high versus low (for Tone 1 (/55/) versus Tone 3 (/214/)
-- in particutar, the [24] variant), and (2) rising versus falling (for Tone
2 (/3%/) Versus Tone 4 (/51/). Without gradations in pitch changes, the
preservation Of the two oppositions wouid reguire a great deal of effort
even in siow speech, since the shifts in pitch wouid pe constant, and at the
extreme engs. ©One finds, in fact, that the tones in Mandarin are highly
moduiated by intonation in spontaneous speech. For syllables produced in
spontaneous speech, Tseng (1981:73), for example, found that, out of 361
full-toned svilaples, oniy 145 of them (or 40.17%) were produced in which
the phonetic values of the output correlated with the phonologica!l
prediction Of what their phonetic values would be. For the majority of
cases, Ssentence intonation had modulated the tones to the extent that they
no longer possess the tonal values which they were expected to have.

TOo conclude, a parallet can be drawn in Mandarin between melody
domination over word tones and the modulating effect of intonation on word

tones. in poth cases, it is the pitch pattern over units tfarger than the
syliabie that dominates. Iin Cantonese, the prediction would be that
sentence intonation, similar to melody, woulda exert less influence on the
word tones. Based oOn the study of the tone-meiody interaction in the

cantonese songs, a further pregiction is that greater constraints would
exist to minimize the 10ss of relative pitch height.
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4. Research for this sStugy is supported in part by a Sorciai SCciences
andg Humanities Research Council of Canada Post~doctorail FE!!OWSN?D. { thank
the many individuals at UCLA. UC Berkeley. o©Ohio State uUniversity. angd
Catifornia <state uUniversity at Fresno. for their hEQDfUI comments and
suggestions. in particutar. | thank Peter Ladefoged, tan Maddieson. HOHQMO
Ren., Russet! Shuh, Shoichi lwasaki. Rongrong Lidao, Ulrica Lau. David Leong,
Brian MCHUQH. and Peter Li. who have nelped in different wavs to bring about
the successful completion of the investigation of the Cantonese data. An
garlier condensed version of the cantonese case is in Chan (1987). Studies
of tOﬂC‘ME!OUV interaction in other tone 5&“9”&9&5 inciude Brignt {4055~
1056) on Lushai. LiSt (1972) and Deepuengton (1985) on Thai. Catiin (1982)
on Hmong. and Leben (1983) on Hausa.

2. The phonetic value for some Of the vowe!s are: aa = [A) (low centrai
vowel). a = [e] (except sviiable-finally, where it is [Al)., v = [v]. and oe
= f{e€1. For the consonants. nhg = Inl. and v =[V] in syliapte-initial
position before [v). and [i] eisewhere in syliable-initial position.

3. There are also some stanzas that have their own meiodies. sSuch as
one finds in refrains in English sonas. Within these stanzas. one sometimes
finds adjacent lines sung to the same tune. These lines are also included
in the stuagy.

4. Only tnree cases can be found from a total of 248 sets. Thev all
invoive the pairing of /21/ with the Mid-ievel tone.

3. vance (1977) treats these two tones as differing oniv in pitch tevel
(Mmid-10w versus |ow-i1ow). Very Iow pitcn, however. is not the primary
acoustic cue for gistinguishing tone /24/ from tone /22/. as his perceptual
Study reveals. (See vance 1977 for detaiis.) The proposal here is that the
primarv perceptual cue is the initiat pitch darop in tone /21/.)

6. Special thanks go to Brian McHugh for his assistance. The main
observation to be made concerning Figure 3 is the maintenance of the
retative pitch ievels.

7. A tota! of about 35 sets contain neutrai-toned Svilabies. Since at
teast one memper of these sets lack their own. inherent tone. none Of these
sets are taken into considertion in determining the number of Sets with
potentialiy mismatched tones. Ontv a rough figure is intended for the
neutral-toned sylilables. since many Mandarin words contain svilables which
are optionaliv in the neutral tone.

The total of 278 sets 40 hot inciude the short opening stanza in two of
the songs where the first ang second |ines are identicat.

8. see Gandour (1983) for details on the specific threshold levels at
which various tonai stimuli are clustered together in his hierarchical
clustering analvsis. For our purposes. the general observations concerning
Similarities between tones refiected in the cilustering witl suffice.
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9. Az noted in footnote 7. the opening stanza in two oOf the songs
contain two {ines which are jdenticai. The svilables in the first tine are
inctuded in the tota! count of 602 full-toned svilables.

10. The analvsis of the Mandarin sohngs pertains to the interaction of
the iexical tones and the meiodv as written bv the composer. However., there
is stilt a third dimension in the studv of the tone-melodv interaction in
Mandarin which will not be deait with here, nameiv, the singer., who may
introguce a grace note in the singing of a particuiar svilable that is not
ingicated on the music sheet. Chao (1956:57) makes the folliowing comment

with respect to tonai compositions:

*Since ... much of Chinese musiCc iS written without ingication of
empel lishments, the singer is allowed and expected. within 1imits of
good and bad taste., to introdguce grace notes of his own 1o the main
melody. Some of the grace notes follow conventional musical usage.
such as free agaition of a note bv wav of an echappee. oQthers are
agded in order to "smugglie in" the tone. if not already suggested in
the main melodvy. The effect of smuggtling in the tones is that of
clearer “diction” (in the singing-i1esson sense). since phonemic tone
igs part of the constituent eiements oOf the words.*®

Chao (1960:14), however, cautions that such grace notes can onlv be added in
appropriate places and cannot be used evervwhere. Hence. for those without
much musical Knowlegge or experience. he recommenas that they follow
Strictiy the notes on the music sheets.

AS an agdged note of interest. Chao (1960) States that grace notes are
used more freguentliy in Chinese MUsSic., and are. moreover. sung more quickiy
and |ess precise in their pitch than in Western music. These factors
contribute to giving a distinctive flavour to the Chinese songs.
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Appendix A: Tonai Matching of the 140 Sets

¥ = Zhi Yin N = Nansu Xiangsix

I = Zou Xiang Haivang M = Mudanzhi Ge

Y = Yinsede Yueguan R = Renjiade Chuanx
{

¥Song with three-member sets.)

T4 = Tone ¢ T2 = Tone 2 T2 = Tone 3 T4 = Tone 4

R T R N N N T S S S S S S S S S S SN S R T S T T T T ST NN T TSSO IS ESSSSS=====
Tonat
Matching zy z ¥ N ™ R Total
1+ T i 2 2 2 £ 2t - T 2 2 S R 2 R L R T T Rt it ittt it ittt i i ittt ittt it
TY - T2 1 8 7 10 4 2 30
TY - T3 1 1 2 0 2 1 8
T1 - T4 2 s 12 g 2 2 34
T2 - T2 1 3 1 2 1 1 °
T2 ~ T4 4 7 & 2 4 2 26
T3 - T4 ) A 0 7 0 a 17
T -T2 - T4 - - - 4 - 4 8
T - T3 - T4 - - - £ - ) 2
T2 - T2 - Ta - - - 4 - 2 &
Lt 2 2t 322 23 2 22322 s 31 F 23 13 2 3 T F 3 T E 3 T P I T R E R R I R X R E EE I E I E T R R R T T AT

Total o 28 28 a2 14 19 140
====:3====:======================================================‘.;======Z‘;=‘;=
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Appendix 8-
Pitch Contours of the 602 Fuli-Toned Syllabies in the Melody

IY = Zhi Yin N = Nansu Xiangsix
Z = Zou Xiang Haiyang M = Mudan Znhi Ge
Y = Yinsede Yueguan R = Renjiade Chuanx

(XSong with three-member sets.)

L = Level pitch R = Rising pitch
F = Falling pitch FR/RF = Falling-rising, or rising fatling
pitch, or multidirectional pitch
changes
=========================================================================
Tone Class Pitch zy z y N M R Total
=======.=========8======================================:1’::==::===========
Tone 1 L 9 24 20 22 27 o 114
/557 F 6 2 15 6 2 2 33
R 6 4 2 15 0 5 - 32
FR/RF 3 1 0 o 2 0 15
============================================================:==:E$========
Tone 2 L 8 17 8 15 6 14 68
735/ F 2 1 6 7 0 1 17
R 3 1 1 a 4 ! 23
FR/RF 3 1 3 7 4 1 10
====================================================================‘-‘=====
Tone 3 L 2 3 1 2 1 2 12
(2143, F 0 0 0 0 1 0 1
[351 R 1 0 0 14 4 7 23
FR/RF 3 0 0 2 5 1 14
Tone 3 L 1 17 7 3 15 3 47
(213 F 0 0 0 3 1 2 6
R 0 4 0 0 0 0 4
FR/RF 0 0 0 0 0 0 0
==l.a==8="..:====:================8===============8====================
Tone 4 L 2 31 23 16 18 8 04
751/ F 8 0 10 2 8 5 33
R 3 2 3 13 4 9 34
FR/RF 6 0 2 'l 1 2 15
2 2 2 32 2 33 £ 2 2R 2 2R E R F TR T F R Y FY Y ¥ X -+ + 4+ 2 1 1 F 3 F L F F S0 XX R TR ¥
Total 66 108 101 147 105 75 602
:a==:===========za::::::::zz:============================================
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Voicing Assimilation across Word Boundaries in Russian

Rebecca Wells

Though handbooks of Russian phonetics such as Avanesov's Pycckoe

JUTepaTypHoe mnpousHoumeHue (1968) and Halle's Sound Patterns of
Russian (1971) indicate thathussian obstruents undergo regres-
sive voicing assimilation within words (i.e. pros'ba > {préz'bal,
lodka > [létka])fi little or nothing is said about tendencies
toward voicing assimilation across word boundaries. Avanesov
ignores the situation completely, but the transcriptions of texts
in the back of his book imply that voicing assimilation does not
occur across word boundaries, since none of the potentially
voiced clusters are transcribed as voiced. Thus he transcribes
"belyx gusej" as [b'élyx gus'ejl and "migajut zvezdy" as
[m"igdjut zv'ézdy] (Avanesov 1968: 228). Halle attempts a discus-
sion of the gquestion in relationship to his concept of the
"phonemic phrase boundary," which corresponds to his syntactic

units of noun phrase, verb phrase etc..., but he too hints that

little assimilation occurs across word boundaries.

At the end of a phonemic phrase, where a pause is admissible in
the utterance, only voiceless obstruents can occur. For this
reason in a slow, solemn style of speech, where there is a ten-
dency to treat every accented word as a separate phonemic phrase
and hence to pause between words, there is also a tendency to
unvoice all obstruents before the word boundary. Before enclitics
and after proclitics, and in sequences of words in close contact,

like {kn'dz' bor'is} "Prince Boris," where a phonemic phrase
boundary is not admitted, this phenomenon does not
occur. (Halle 1971: 64)

Halle's rule seems correct if we change the wording slightly, and

1if we develop a broader concept of phonemic phrase, which might
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eventually be partly defined by the presence or absence of voic-
ing as#imilation. We might say instead that devoicing of
obstruents occurs not everywhere thaﬁ a pause in the utterance is
"admissible,"” as Halle states but only where a pause "occurs."
Halle's rule would imply that even if a pause did not occur, if a
pause was admissible, devoicing would occur. I offer the new
hypothesis that assimilation will occur across word boundaries
unless there is a pause between words. I further hypothesize that
the likelihood of a pause will be correlated with the semantics
and syntax of the juxtaposed words. I report here on an experi-

ment I performed to test this hypothesis.

The experiment is narrowly focused on verbal collocations
with adverbs, subjects, and non-nominative complements commonly
associated with a given verb. I will refer to them here as VCs,
or verbal complements. My specific hypothesis was that voicing
assimilation would follow two hierarchies, one correlated with
inherent semantic content, the other related to the strength of
the syntactic boundaries. Assimilation would be more likely for
verbs with less semantic content, and across weaker syntactic
boundaries (i.e. VC > Adv. > Subj.) I had no hopes for a clean,
neat hierarchy, as I suspected that voicing assimilatién could

occur across all of these boundaries.

To test my hypothesis I devised a questionnaire of
twenty-eight sentences which was read by four native speakers of
Russian. Recordings were made of each speaker and spectrograms

were run for each token of potential voicing assimilation. The
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quéstionnaire attempted to compare a range of verbs, from seman-
tically weak to semantically richer verbs. The 8 verbs compared
in all three collocations (+VC, +adverb, +subject) were: byt' 'to
be', stat' 'to become, begin', vozvra$dat' 'to return', iskat'

'to look for', videt' 'to see', rabotat' 'to work', jexat' 'to
ride', prevra$dat' 'to turn into'. The phonetic environment was

held fairly constant. The syllable before the obstruent cluster
was unstressed and in most sentences the syllable following the
cluster was stressed. This word also received sentential stress.
The only cluster tested was /td/, except for a few sentences with
an intervening preposition, which were included only as a matter
of peripheral curiosity. I suspect that factors of stress loca-
tion and the nature of segments involved in assimilation would
have affected my results, and further experiments might test

these effects.

Before reading the sentences speakers were asked to read
a paragraph from one of the texts transcribed by Avanesov, both
as a warm-up and to test some of the spots where voicing as-
similation is not indicated by Avanesov's trahscriptions, but
where it might have occurred. The questionnaire, as well as
Avanesov's transcription of the passage, are included as Appendix

I.

Speakers were instructed to read clearly and carefully,
but at a normal, conversational speed; All of them read fairly
deliberately, especially speakers S and G. The speakers them-

selves were of varied backgrounds. M and S completed university
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wbrk in Leningrad, spent several years in Israel and are now
graduate students in the U.S. They both prefer to speak almost
exclusively Russian. G grew up and completed her education in
Lithuania, but she is Russian and prefers to speak Russian,
thoﬁgh her English is good. V is from Armenia, but of Russian
descent. Though she speaks Russian at home, her English is native

and she prefers to use it. All of the speakers were female.

I have summarized the results of my recordings and the

subsequent analysis of spectrograms in Table 1.

Table 1--% voiced tokens

boundary :S
strength
Adv. ve Subj. total
semantic budet 100.0 87.5 87.5 92.0
strength stanet 87.5 100.0 83.3 90.0
iddet 87.5 75.0 100.0 87.5
vozvra$daet 100.0 62.5 83.3 82.0
vidit 100.0 75.0 66.7 81.0
rabotaet 100.0 66.7 75.0 81.0
jedet 66.7 100.0 50.0 72.0
J prevra¥daet 66.7 83.3 66.7 72.0
total 88.0 82.0 76.0

The table gives percentage figures for the number of voiced
tokens for a given collocation in relation to the total number of
tokens for that collocation. Segments which I analyzed as par-
tially voiced counted as half of a voiced token in my calcula-
tions. I will, however, leave the discussion of partial voicing
assimilation for later. To test my proposed hierarchy I totalled

the percentages for each verb and for each of the various verbal
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collocations. As we see from the chart, voicing assimilation can
occur aCfoss‘any of the given boundaries. Because it could and
did occur so frequently, my results give 1little conclusive
evidence for the semantic and syntactic hierarchies I proposed.
No one sbeaker observed these hierarchies, but the total percent
of assimilations for each verb and for each of the three types of
collocations reveals that the hierarchy may exist. Certainly,
semantically weaker verbs seem to be more likely to allow voicing
assimilation, and verb-subject collocations seem less likely than
other collocations to permit assimilation. I hesitate to go any
further in specifying the hierarchy, since many of the numbers
are very close and based on such few tokens that a fifth speaker
might change things drastically. If the hierarchy is to be con-
firmed and further specified, many more speakers need to be
recorded and they should probably read each sentence more than
once, in order to establish some degree of consistency.

Though the passage from Avanesov does not relate to my
specific hypothesis, it does contribute to the overall evidence
for voicing assimilation across word bbundaries. The results from
this passage are recorded in Table 2.

Table 2--voicing assimilation in Avanesov passage

speaker
M S G A"
a. "grandioznyx zadad" + + + +
b. "glavnej¥ix zada¥&" + + + +
¢. "cennost' dorevoljucionnyx" + - -
d. "slu¥it' dal'nejfemu"” + - + +

A plus indicates assimilation by the given speaker, and a minus
indicates lack of assimilation. The * indicates partial assimila-

tion. The tendency toward assimilation appears hierarchized here
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as in the questionnaire. Within the noun phrases "glavnej¥ix
zada¥" and "grandioznyx zada&" eQeryone assimilated /xz/ >

lyz]. The other two collocations were less likely to assimilate.
The first, a noun + its genitive modifier, had extra phonetic
factors inhibiting assimilation, since assimilation of a palatal-
ized cluster /st'/ was in question. The sécond, an infinitive
verb + its dative complement, seems to have been more likely to
allow some assimilation. Speaker S, who did not assimilate this
cluster, read the sentence with a phrase break between the two
words. Having speakers read an extended passage of this nature
indicated that perhaps the 1isolated sentences of the question-
naire, which were very simple, both grammatically and intonation-
ally, were not true indications of a speaker's reflexes in a
discourse situation. The passage also illustrated the variety of
gsyntactic collocations which might be looked at in further ex-

periments.

Avanesov's own transcriptions of these passages at first
appear to display inattention to the problem of voicing assimila-
tion across word boundaries, but my own experience in listening
to these tapes leads me to believe that his transcriptions of
these clusters may be indicative of discrepancies between percep-
tion and acoustic measurement. Without measurements it was ex-
tremely difficult to detect whether or not there was voicing
assimilation in these clusters. A related experiment might conm-

pare speakers' perceptions to these measurements.

In both sections of this experiment we have seen support
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for the intuition that voicing assimilation has a much wider
scope than the word-internal one implied by Avanesov. We have,
however, certainly not seen the limits of this scope. We . have
seen weak support for a correlation between semantic power in the
verb and lack of assimilation. The syntactic structure of the
phrase also seems to encourage or discourage voicing assimila-
tion, with verb-subject collocations definitely discouraging it
more than VC and adverb juxtapositions. Further experiments with
more speakers reading at varied tempos, more conmplicated ut-
terances, and a wider variety of syntactic groupings need to be
done before any true conclusion can be reached about my more
general hypothesis that voicing assimilation across word bound-
aries is dependent on the syntax and semantics of the juxtaposed
words. If this question of voicing assimilation can be answered,
we can begin to redefine terms such as Halle's "phonemic phrase
bounaary," and begin to talk about a hierarchy of such bound-

aries.

- Some of my measurements also indicate that the naturé of
voicing assimilation itself may need to be re-examined. Earlier I
mentioned cases of partial voicing assimilation, a probleﬁétic
term for the system of binary features (i.e. + voice vs. - voice)
that we usually work with. If we look at the spectrograms in
figures 1, 2, 3, and 4 we see that the plus or minus voicing
distinction is not always clear. For the majority of cases, where
full voicing assimilation obtained, the facts were clear. Figure
1 shows various examples of full wvoicing by various speakers.

Note that the voicing band continues through the one long closure
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4 kHz

3 kHz

2 kHz

- 1 kHz

a)

tring

b) /_}I:VO S

Figure 1.

Examples of full voicing assimilation in

cluster td/. a) Speaker G, sentence 3.

b) Speaker S, sentence 20.

c) Speaker M, Avenesov text, item d.
c)
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formed by the /td/ cluster. Figure 2 illustrates a complete lack
of voicing assimilation. Such examples were very uncomﬁon,-and
usually accompanied by a long pause between the two words. Figure
3 is the surprising one. It shows varying degrees of voicing
assimilafion, none of which cléarly fall into the category of +
voiced or - voiced. Such cases were far less frequent than those
of complete assimilation, but more common than those with an
absolute lack of assimilation. In these cases some sort of inter-
ruption of the air flow causes attenuation or even an interrup-
tion in the voicing assimilation, which we see as a decrease in
intensity or a break in the voicing band. Such attenuation, or
possibly interruption, also occurred in in cases like Figure 4,
where there was an intervening preposition /s/. The consistency
exhibited across speakers in these two examples indicates that

such gaps 1in voicing assimilation may be a regular phenomenon.

Figure 2. Absence of voicing assimilation. Speaker S, sentence 28.
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c) Y A n a wv (A itd o Kk
[4t]
Figure 3. Partial or weakened voicing in cluster /td/. Attenuated voicing is transcribed
[d. a) Speaker G, sentence 4. b) Speaker S, sentence 19. c¢) Speaker M,
sentence 26. 179



Ji)ivie s i a c ab o tactsdok tor

o m [/
(442 4] .

[P
BT IL

b)

Figure 4. Partial or weakened voicing in cluster /tsd/. a) Speaker M, sentence 1 5.
b) Speaker S, sentence 15.
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Such voicing assimilation cannot be considered as strong as that
in the first examples of full assimilation, but it is definitely
present. The attenuation and resumption of voicing acts as an
intermediary type of boundary marker, something in between full
assimilation with a single closure and no assimilation with a
lenéthy pause. In a more detailed examination of phonemic phrase
boundaries a graduated concept of voicing assimilation needs to

be incorporated when defining a hierarchy of these boundaries.

The nature of these gradations in voicing assimilation,
that is, voicing, an attenuation, and a resumption of voicing,
may also have theoretical implications for our understanding of
the voicing assimilation process. If the assimilation can be
interrupted and resumed, a purely mechanical explanation for the
assimilation becomes inadequate. The speaker must possess some
conception of a voicing assimilation rule which allows him to
‘assimilate voicing even across a gap. That more general question
is far beyond the scope of this paper, but the evidence here does

give us reason to re-examine the model.
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Footnote

Palatalized consonants are indicated in the usual manner in Russian studies,

1

that is, by an appostrophe after the consonant symbol (b' 1' s' etc). Stress

placement is indicated by an acute accent on the stressed vowel.
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4Lppendix I--questionnaire

1. Ero cmu SyaeT OOKTOPOM.

2. OH cTaHeT [OOKTOPOM.

3. OH 3gecs OyneT [JOJro.

4. 3pecs OymeT MHOKTOPR.

5. OH cTaHeT JOJII'O Yy4YHTbCS.

6. Ero ¢mH MMeeT_JOM.

7. B HoaukJIuMHHKEe padoTaeT JOKTOp.

8. OH »TH JoJwapsl HUHmeT [JoJbile, 4YeM cJienyeT.
9. Ero ceH BHIHUT JOKTOPA.

i0. On unueT JoJiapoB.

11. Hoaro eneT AOKTOpP.

12. Ero ceH BO3BpalaeT AOKTopa B MNOJHKJIHHUKY .
13. JeHbru umeT OOKTOP.

14. Beabma mnpespamaeT JOKTopa B JISII'YIKY .
15. Ero cuH pafoTaeT ¢ OOKTOPOM.

16. O yxe Tyna epeT [oOJIr'O.

17. BegbMma IpeBpallaeT B OOKTOpa JISICYUKY .
18. Ou paboraeT_ pgoMa.

19. KHuru Bo3BpallaeT OOKTOP.

20. Ero cHH egeT_[OOMOH.

21. BegpMa OeTedl B JArylleK OpeBpamaeT OOJIIO.
22. Ero ceH ejeT K HOKTOPY .

23. OH pokTOopa BO3BpauaeT OOMOH.

24. BpauyoMm cTaneT Jauma.

25. deHbru u“meT JOKTOP.

26. HBaHa yBUOUT OOKTOP-

27. OH BHAOUT JjaJblle, YeM ero MaMa.

28. BoabHOro B 34OPOBOrC IpeBpaljaeT OOKTOP.

0 si3bKe

B uuHcJie a. CPAaHOUO3HHX 3aJady CO3JaHWsi HOBOH, COLHAJHCTUYECKOH
KyJbTYypH NOpea HaMM [DOoCTaBJIeHa M 3ajada opraHusauHd sA3bKa,
OYHIEHUS ero OT NapasuTHUBHOI'O XxJiaMa. MMeHHO K 2TOMy CBOOMTCS OOHa
13 b. riaBHenuux 3aJav Halled COBeTCKOH JHTepaTyphl. Heocrnopmmasi C.
UeHHOCTL NOPEBOJIOLHOHHOW JHATEepaTyps B TOM, 4YTO, HavHHASL C
IyuxyHa, HaWKM KJaccHKu oTolpann uH3 pedyeBOro xaoca Haubosee
TOYHHE, SpPKHUE, BeCKHe CJIOBA M CO34AaJH TOT <(BEJUKHA U IIPeKpPacHBIH
A3bK», d. CJOYKUTb JaJibHeluleMy PasBUTHI0 KoToporo TypreHeB yMoOJIS
Jbea TousicToro. He Hamo 3abpBaTh, YWro Halla CTpaHa pPAa3HOA3bUYHA
HeusMepumo GoJiee, ueM /mobasi M3 cTpaH EBponsl, U YTO, Pa3HOASbIUHAN
IO A3sLKaM, OHAa MOOJIKHA OHTh HOeOJIOTHYeCcKH eOUHOH.

cb-q He'n é rpar’R'réanux  3ani-y’ cmnﬁ Hujs?! uéon{ |
CBUNAN'HC T Y beKb] 3 kyn'typul | np’u® A Hé M’H nAcTABA’BHD
H 3A&°4"B ADrBH’H3AULH jb3nkA 3 [ Au'nw’én’nib -,uu.b 3 AT-I'b-
pB3 HT’HBH'bB‘b xniMb /] UM BHID x-én\sy caé x'u"Lp Mmé-us-
TJIABH elmux 3And-4’ Hiwmbi cas éun; a’ur’ hpA'rypu /] w’'bace
nap’ um-brb 03Bt Jis 3832 Y)] yuudu"bx a'nt’ bpu-ypu -6 /

L e e

WTH dwbu’undj Jb C-nyuik il / uému xna c'nK'n ATa6péta’u
na-p 54'1B6BD X30¢D [ HBHOO A'bib ®-T6 9 HEH 10 ) j-dpK’nu 10 /
B'eck’un !9 cnasd u-céanna’ H 16T B'uA’iKBE ! 1 np’nkphennj 13
iu® auxc 13/ enywir’_aan’n'&jmsyy pas’s’iiT'uicy 1% katépBen /
Typrién’sd yman™in n'sd tacTéE® // H’u‘-uélrb 3‘b6uaﬁr' /
MTB-HAWD, 18 crpAHé pBauBin3 4’ Hp H B3’ M up’ AN
66 a1’ b_[b 18} 4'bM-n’y04'jp mc-cTpdn jm‘Bpbmml? [ m- TS
p’bau'bpx 3Ky H'b,\'b nb-ib3nKiy [ And nl\nmué 6T’ HABBAAS
' HYbCK’M 8 (uninsn] /f/
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