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and Tung (1957, 1959).

The examples are taken from Cheng (1968), “Tone sandhi in Taiwanese”,
p. 23. However, our classification is slightly different from his.

It seems to me that the traditional Chinese bipartite division of syllables into
initials and finals instead of the Western partition into consonants and vowels
may offer insights into the formulation of the modern phonological theory.
However, nothing can be said at this stage until we mvestlgate the area more
closely hopefully with the help of modern instruments.

It seems to me that the analysis of the neutral tone might be more compli-

cated than that proposed by Cheng and others if we consider the Mandarin as

‘it is now spoken in Taiwan, where the second item of dung syi ‘thing’ can be

either pronounced as neutral tone or first tone. It has also been reported

. that even in Peiping-dialect, the second morpheme of the following expres-

sions can be either pronounced as neutral tone or one of the underlying four
tones without changing the meaning.
la. il 3 & ‘record’ 3a. syou @ll & B ‘repair’

b. ji lu b. syou li
2a. jy¢ shalt # @ ‘introduce’

b. jyéshau
Cheng 1973, p. 53.
Kratochvil (1964) and Woo (1969), cp. esp. Woo pp. 62-69.
A detailed study of the synfact,ic envlronmenl:s in which similar sandhi takes
place in Taiwanese is available in R.L. Cheng (1968).
In terms of marking convention, an alternate feat_ufe short might be con-
sidered, because there are more long tone syllables than short ones. It is
normal for an unmarked tone feature to become minus tone feature (Wang
1967). Thus an unmarked short feature becomes a minus short.
This example was p'(.)inted out to me by Dr. Julia Falk.

For a detailed formulation of discussion of quasi-matrix and quasi-step

matrix, see Lockwood (1973).
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quasi-matrix retains Woo’s hypothesis that contour tones are represented as se-

quences of level tones.

In the above discussion, we have reinterpreted Chao’s tone-letter notation in
order to show that contour tones can be represented as sequences of leiiel tones.
We have also attémpted to show that length is both a tone feature and a functidn
of tone change. We have therefore probosed that the feature length be added to
the distinctive features of tone so as to permit the representation of short contour

tones as sequences of level tones. .

Notes:

1. The data in Table I are taken lfrom Woo (1969) pp. 57-58. The syllablgs are
retranscribed in the Yale system instead of the system used in Woo’s work
for some practical reasons. It is not clear why Woo did not give duration
measurements for the initial consonant j- and final nasals for the examples
illustrating the falling-tone. For the initial j- , I suspect it might be because
j- behaves ‘differently from other consonants in that it can function as a
syllabic consonant. As to the omission of the durat‘ion' measurements for the
final nasals, I have no explanation for it now. If Woo had used the same initial
consonant for all the fohr tonal groups in the experiment, the results might
have been better. However, this is the best data avaible to me at present. )

2. It has b_een pointed out by Egerod in the discussion ovf Kratochvil’s (f970)
paper that the finding of the features of tone ot_hef fhan pitch is important
because these featﬁ’res can be used for historical reconstruction,

v E.g., Welmers, Pike, Wang, Longacre, Leben, Dwyer, etc.

4, Karlgren 1963, p. 213. | _ '

5. It has been pointed out that a large number of dialects reveal the fact that
after voiceless initials the tone was in a comparatively high%;%)itch,‘ after voiced
_initials in a lower pitéh, e.g., tin-:d’an (Karlgren 1963:271).

6; Taiwanese, a southern Min Chinese dialect, is spoken by approximately

seventy percent of the population of Taiwan. Despite the name, it does not

S DB R

differ- in any significant way from Amoy as‘described by Bodman (1955)
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instead of singulary component, we couldn’t analogously use the quasi-matrix
formalism which is illustrated but not adopted in that paper.'®

In this proposal, level and contour tones can be represented as follows:

Level tone Contour tone
+segment +segment
L length L length

|2 high +high [+ high

Where [length] has n-ary values at both phonetic and phonemic levels. £ is a
variable stating the degrees of length which are indicated by integers 1, 2, and 3,
etc. If a language has two degrees of length, then the integers 1 and 2 are used,
where 1 = short and 2 = long. If a language has ‘Fhree degrees of length,
then the integers 1, 2, and 3 are used, where 1 = short, 2 = long, 3 = extra long.
The use of integers at the phonetic level has long been justified in the phonological
literature. At the systematic phonemic level a feature normally has binary values,
such as [+voice] or [—voice]. There is no language known as yet that has mani-
‘fested three degrees of voicing. However, there have been cases where the human
ear can perceive more than two degrees of length. Since it is perceptually possible
for length to have more than two degrees, we might just as well use the phoneti-
cally justified integers at the phonemic level. Thus, if a language distinguishes two
degrees of the duration of tone, then long and short level and contour tones are

represented phonetically as follows:

Short level Short failling
+segment +segment
1 length 1 length
+high +high | —high
Long level Long falling
+se_gment +segment
2 length 2 length
+high | +high +high [ —high

The use of length in:this way enables the phonetic and phonemic representa-

~ tion of both level and contour tones to be represented naturally. The use of the

B Aol B D S B R
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(1) Short falling (2) Short level
il-segmenf [ +segment [+segment |
—length —length +length
‘ :I-high ] L—high J L+high )
(3) Long level (4b) Long falling
+segment] [+segment ~ [+segment] [+segment
+length +length +length +length
:fhigh J | +high ) ~+high ) —high

(Where [—-length] corresponds phonetically to [len_gth +1]
‘[+length] corresponds phonetically to [length +2‘] )
In this representation, a sequence {—length] [-length] equ_als to [-i-_length].
We feel that this use of [+length] for short level tone- is misleading. Moreover,
if (4a) or (4c¢) is to be fepresented phonemically, how to represent it? It would

be something like

[’-rsegmenfl +segment | or +segme_nt _-lsegment
—length | +length - | | Hength —length
+high —high +high —high

Then, how is a sequence [—length] [+length] or [+length] [—length] to be inter-
preted? It'is also a use of —in a sense_(i.'e., mathematically multiplicati;/e) entirely
different from the normal use of binary values. Note, for example, the fact that
a word final consonant cluster that is . . . [ C 11 C_ ] #is not -and
should not be considered as a voiced sequel—l‘gecfllc"53 Thu—svtcﬁgemathématical use
of — — =+ must be restricted to the feature [length].

As mentioned above, we agree to the proposal using [length] to specify tonal
duration. But we feel that the representation of contour tones as a sequence of
two tone-beaﬁng segments complicates the phonological theory. We feel the
representation might be simpler if we use quasi-matrix configurations. The térm
quasi-matrix is suggested by Lockwood (1973) for configurations not requiring
the strict maintenance of segment boundaries. Lockwood uses a singulary com-
ponent rather than binary features and claims that a quasi-step matrix can be

used at both the phonetic and phonemic levels. If we use binary or n-ary features



224)
tones as a sequence of two tone-bearing segments. (

At present, we are in basic agreement with this proposal using the feature
[length] to specify the duration of a segment.!3 According to Dwyer, [length]
appears phonetically with n-ary values which correspond to the passage of time,

the larger- the integral value, the longer duration of the segment. Phenologically,
length has binary values [+length] ‘longer’ and [-length] ‘shorter’. According to
this proposal, long and short level and contour tones are represented phonetically
as follows: '
(1) Short falling (2) Short level
+segment] j +segment +segmenf
length +1| |length +1 length +2
+high —high ' +high
(3) Long level
‘ (a) r+segmentT or (b) [|+segment ' :!'segment
length +4 |tength +2 length +2
Lthigh | +high , thigh
(4) Long falling
(a) '+segment‘ +segment| or (b) [-+segment ‘-l-segment
length +1 length +3 length +2] '|length +2
[ +high J —high +high —high

or (c¢) |tsegment| [+segment
length +3| llength +1
+high —high
~ In Dwyer’s definition of the distinctiveness principle, i.e. “any sequence of
identical segment isnon-distinct from any other sequence of the same segments as
long as the duration of each sequence is the same” (Dwyer 1973: 19), the
representations of (3a) and (3b) are identical. *
To show how length operates on the phonemic level, Dwyer gives the

following phonemic representations for the above examples (omitting 4a and 4c):
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Thai. More recently, he has pointed out that the suprasegmental framework has a
number of- deficiencies and fails to account for some tonal phonomena; such as
downstep in Tiv and downdrift in Hausa-(Leben 1975:5). Therefore, he seems to
support the autosegmental system suggested by Goldsmith (1974 & 1975). The
autosegmental theofy, roughly stated, is a suprasegmental theory. Both share
the same fundamenfal idea that the underlying tone melody is treated as a separate
linguistic level independent of the segments or the syllable structure. But in the
autosegmental system, the association of segments with tones never results in a
single representation in which tones have been converted into segmental features.
Ra‘ther, the phonology simply keeps track of which tones and which segments have
been associated with one another. Goldsmith’s theory originally arose from work in
African languages, English and Sanskrit as well as in Japanese. It is not clear at
present whether its principles apply-to tone languages such as Chinese.

Fromkin also criticizes the complication of the suprasegmental proposal
and suggests a similar representation utilizing tone-bearing non-segments. She
claims that “it would create fewer fproblems than the proposal to include two
matrices.” (Fromkin 1972: 68). According to this proposal, long and short level .
and contour tones are represented phonemically as follows:

Short level Short rising Long level Long rising

V ’ 7 r

v v
[+seg J [+seg ] [—seg] [-!-seg ] [+seg ][+seg J I:+seg
+high —high +h1gh -+high +high-"*—high +high~

'(From Dwyer 1973: 16)

Dwyer (1973) criticizes the non-segmental proposal because the use of un- -
natural feature conﬁgurations is impossible at the phontetic level,
though possible at the phonemic level. Another criticism raised by Larson says
“what sort of process deletes segments with no phonetic properties?” (Larson
1971 quoted in Dwyer 1973: 17). Dwyer (1973: 17) raises a question of distinct-
ness.’ “Is V¢ distinct from ¢V? Is V¢ distinct from V¢e? Although answers to these

: questlons can be provided, they complicate the existing theory. There he suggests a

modified use of the feature [length] to allow the representation of short contour -
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speech tempo, on the other (Wang 1967). Bodman (1955) reports.a very interest-
ing phenomenon of sandhi for Amoy Hokkien (quoted in Wang 1967). As
mentioned in Note 6, despite the name, Amoy and Taiwanese do not differ from
each other in any significant way. The seven lexical tones of Taiwanese indicated
on page 7 also apply to Amoy. In a large class of syntactic environments,'? the
tones undergo sandhi in a way that can be illustrated by a tone circle and linearized

in the following formula:

(ii) > IIIb > Mla —> Ila —— Ia

Tone IV does not participate in the sandhi circle; in other words the sandhi changes

-

occur only in the environment having long tone syllable. In ‘African languages,
length functioning in tone change has also been feported for Mende (Dwyer 1973).
Dwyer (1973:15) points out that “according to current' phonological
theory, any sequence of two segments differing only by tonal features has a longer
duration than either of the single segment.” If a set of distinctive features of tone
as proposed by various linguists over the years is claimed to be universal, then a
feature of length or duration has to be added in order to distinguish long and short
phonemic tones. Then, what is this feature and how are the long and short tones
to be specified? Various proposals have been made for the representati;)n of tones.
Leben (1971, 1973a, b) proposes that phonemic tones must be represented
suprasegmentally if we want to maintain W'oo’s‘hypothesis that there are no
underlying contour tones. Later these suprasegmental tones would be mapped onto
tone-bearing segments; after this mapping, tones would be expected to behave
like any other segmental feature. Leben’s suprasegmental representation of under-
lying tone might work for African languages, such as Mende, Maninka, Hausa, but
it would require two separate matrices, “one segmental and one suprasegmental”
and an adc_litional mapping rule. We feel that this treatment n_o.t only complicateé _
the phonological system, but also violate naturalness in the sense that the second
matrix is not pronounceable. Furthermore, in languages such as Chinese and Thai,
tone is probably not a suprasegmental phenomenon.  Leben himself also points

out the difﬁctﬂty of representing tone suprasegmentally in Mandarin and Standard
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(d) dade ‘big one’

Many acoustic studies, as reported by Kratochvil (1964), Zadoenko (1958)
and Dreher and Lee (1966), and as shown in some spectograms in Wang and
Li (1967), have revealed that the neutral tone does have different pitch contours,
conditioned by the preceding full tones. The shapes of the neutral tone, measured

on the five-point scale, are reported as follows: (Dreher and Lee, quoted in Cheng
1973:56)

(a) after first tone: 41

(b) after second tone: 31

(c) after third tone: 23

(d) after fourth tone: 21

Ba;ed on this acoustic finding and the intuition of the native speaker, we
agree with the foilowing generalizations made by Cheng: (.1) the neutral tone is

contoured; (2) after ‘firsf, second and fourth tones the neutral tone is falling, but
after third tone it is rising. As mentioned in the preceding discussion the duration

of the neutral-tone syllable is about one half shorter than that of a full tone
syllable. We therefore conclude that the neutral tone is phonetically a short con-
tour tone.

As evident from the above examples, we are convinced that there are
phonemic short contour tones at least in Taiwanesé. And we are also convinced
that the neutral tone in Mandarin is phonetically a short contour tone. Whether
it is crucially contrastive is a matbtver of .experimentation to find evidence of
contrast.| Therefore, we suggest that Woo’s hypothesis constraining contour tones
to long vowels be abandoned.

In the preceding sections, wé have shown that at least in Taiwanese Chinese
the distinctive features of tone are not just features of pitch height, but also
features of duration. By showing that they are contrastive, we have demonstrated
short contdur tones as well as long contour tones. The Taiwanese examples given
on page 7 also reveal that there are long high level tones as well as short high level
tones. Leﬁgth is also a function of tone change. In Chinese, tone sandhi seems to

be conditioned by syntactic and morphological grounds on the one hand, and
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of duration of the neutral tone. For example, Zadoenko gives the following report
on the duration of the bisyllabic word pairs (quoted in Cheng 1973: 55):

Whole word Ist syl. 2nd syl.

la. ding syi ‘east & west’ 44 20 24
b. ding syi ‘thing’ 25 15 10
2a. shéng hwo ‘life’ 50 23 27
b. shéng hvgol ‘livelihood’ 25 15 10
3a. dwd shiu ‘many & few’ | 52 17 35
b. dwo shau ‘how many’ 24 14 10
4a. syung di ‘brothers’ 44 25 19
b. syung di ‘younger brother’ 23.5 16 7.5

The items in b have the neutral tone on the second syllable and are shorter.in
duration than those in a. The length of a neutral-tone syllable is about one half
that of a full-tone syllable, and all neutral-tone syilables have about the same
length, whether they are monophthongal or otherwise.

The duration of the neutral-tone syllables noted in Zadoenko’s experiment
corresponds in large part to the measurements which are made in similar experi-
ments by others.?

The pitch of the neutral tone is determined by the tone of the preceding
syllable. Chao (1933: 129) states that to the Peking ear, the values of the neutral
tone following first, second and fourth tones sound like fourth tone,and that the
neutral tone following third tone sounds like first tone. But later (1948: 27) he
considers the neutral tone as a point at a certain pitch height, and describes this
point more precisely as follows:

(a) half-low after first tone

(b) middle after second tone

(¢) half-high after third tone

(d) low after fourth tone

He gives the following examples:

(a) tade ‘his® -~

(b) sheide ‘whose’

(c) nide ‘your’
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the shortness in duration in Category IV is due to the occurrence of the final

voiceless stops is a'notherbquestion.8 Tones in.this sense are probably not supraseg-
mental phenomena. Leben (1971:.199) also points out the difﬁculty of treating
tone in Mandarin and Thai as a suprasegmental feature However, a discussion of
whether to express tone as a segmental feature of as a suprasegmental feature is

out of place here. The difference between tones Illa and IVa gives sufficient
evidence that contour tones do occur on short vowels as well as on long vowels.
Short contour tones are also reported for other Chinese dialects, such as Cantonese,
Suchow, etc .

Another plece of ev1dence showing the ex1stence of contour tones on short
vowels concerns the neutral tone in Mandarin. There has been a controversy
concerning the nature of the neiltral tone among Chinese linguists. Cheng (1973),
in  his monograph, devotes a lengthy chapter to discussion of the nature of
the neutral tone and its mteractlon with the tone sandhi rule. Cheng rejects the
idea that the neutral tone is a .flfth underlymg phono‘loglcal tone as proposed by
Hockett €1947) and Martin ‘(1957). He proposes that a neutral tone can be derived
from the underlying four basic tones with the aid of syntactic information or a
certain marking in the lexicon. That is, many occurrences of the neutral tone can
be predicted on syntactic or morphological grounds. Those which cannot be so
predicted require a diacritic featilre NEUTRAL in their lexical representation.
On the other hand, Woo (1969: 226—232), "in her thes_is, gives a lengthy argument
against Cheng’s (1968) treatment of the neutral tone which is largely followed

in his 1973 monograph. She concludes that the lexical neutral tone should be

specified with a fifth pitch contour {:I}Lg;: EJ [ jg%vh :f. } “as it was

traditionally analyzed by Hockett and others. Whether the neutral tone

- should be analyzed as derived from the four underlyi‘ng'tones or should be

specified with a fifth pitch contour is not our main concern here.® What interests
us is whether the neutral tone is phonetically a short contour tone.

The neutral tone syllable is generally percelved as short and lax.!° Zadoenko

(1958) and Dreher and Lee (1966) have reported detailed acoustic measurements .
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lung ,luk  ;lan” ,lan” ,lan’ lat; lam” lam’ ,lam‘ lap.* Each tone
category can be subdivided into two classes according to whether the initials are

voiceless or voiced®. So theoretically speaking, each tone could have split into two
tones in a modern dialect to result in as many as eight tones. However, due to

variations of merger and split, the number of tqnes varies from dialect to dialect. %
For example, the developmeent of the four Mandarin tones mentioned above can %
be shown in the following chart: ' %i
Ancient Chinese Mandarin » lg%g
; i - VIs initial ———————~- First tone 'l 55 |
Ping sheng :
Vd. initial ~———————— Secondtone A4 35
Shang shéng ——————————————————— Third tone ua 214 ' _
Chyl shéng ———————————— Fourthtone \ 5l
Ri shéng ————————————— 755, 135, U214, \ 51

In terms of the four categories of Ancient Chinese, Taiwanese® syllables can

be classified into seven lexical tone classes as presented in the following table.’

Tone Graph Pitch Examples

Ia 1 55 [siy %1 ‘rise’

Ib /] 35 [sin 3°] ‘succeed’

I \| 53 [siq 531 ‘save’

Ila N 21 [sin '] ‘holy’

IIIb - 33 [si) 1 ‘prosperous’
IVa J 2 [sik?] . ‘clever’

IVb 1 5 [sikS]  ‘cocked’

The numbers assigned to the tones correspond etymologically to the four tone
categories of Ancient Chinese; the letters ¢ and b indicate a historical split that
corresponds, respectively, to voiceless and voiced initial consonants. From this
classification, we can say that tones here mean not just syllabic pitch, but syllabic
duration as well. For a syllable belonging to category IV may differ from one of €
another category in nothing but syllabic duratioh, the former being shorter than
the latter. For example, Ia and IVb differ only in duration; both are high level,
Ia being longer than IVb. The same difference holds for Illa and IVa. Whether
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contour feature [fall] or [rise]. And this is not the case as reported by Dywer and

LeBen. Woo’s proposal, in which a falling tone is represented as a sequence of
[+high] followed by [—high], makes the operation of tone-copying rules work
naturally and without difficulty. Fromkin (1972: 67) points out a gene'ral case
“that in progressive ‘tone copy’ [rules] the final feature value is copied, whereas
in regressive ‘tone copy’ rules the initial tonal feature is copied.”

As evident from the preceding discussion, we argue that Woo’s (1969: 141)
hypothesis “that the distinctive features of tone are features of pitch height, and
that contour tones are represented as sequences of these features,” is a valid
claim. ) '

. Woo’s other hypothesis restricting contour tones to long vowels has been
fegarded' by various African tonologists, such as Leben, Dwyer, etc., as
unnecessary. This ~claim is primarily based on evidence from some African
languages. In these languages, dynamic tones are limited to syllables containing
sonorant clusters of some type, and long vowels are usually repfesented as geminate

~clusters. Thus, a syllable whose nucleus is a long vowel may have a dynamic pitch
contour. Therefore, Woo argues that no dynamic tone can occur on a'shdrt vowel
distinctively. Yet, it has been reported by many linguists over the .yeai's that
* contour tones do occur on short vowels.> For example, Leben (1971) shows that
at least in Hausa and Mende short vowels must be represented phonologically as a

High-Low éequence. In the following passages, we will try to show that in Chinese
there are short contour tones as well as long contour tones.

Since the tones of a modern Chinese d1a1ect develop from the four tonal
categories of Ancient Chinese (ca. 600 A.D.), it is necessary to briefly mention the
-tonal classification of Ancient Chinese here. Theé Ancient Chinese lmgulsts
classified tonesinto four categories: pi’ngshén'g ‘even tone’, shang ishéng ‘rising tone’,
chyl shéng ‘falling tone’ or ‘departing tone’, and ru shéng ‘entering tone’. The
. entering tone occurs only with syllables with final /p,t,k,?/. The ancient linguists
then considered the abrupt cutting off of the voice in the vocal cords in words

of type lak, lat as a “tone”, as opposed to the slow dying out of voice in words’
of types la and lan; thus they obtained four-tone groups like: lung- , lung”

’
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usually graphically represented by a vertical reference line, extending from points 1
to 5 for_pitch range, and a simplified tone graph which represents the shape of the
tone. The four Mandarin tones can be specified as follows:

TABLE II

Tone A . Pitch Graph (Length)
First Tone, 55 ] (37)
Second Tone, : 35 /| Y
Third Tone : 214 Vv (55)
Fourth Tone : 51 Ni 2N

That is, in this notation, a tone is represented as sequences of pitch heights. First
tone is reélized as a sequence of two high pitches (55), Second tone rises fror"n a
Mid level (3) to High (5), Third tone falls slightly (from a 2 level to a 1 level) and
then rises almost to High (4 level), and Fourth tone falls from High (5) to Low (1).

Chao’s number notation offers an important .insight into the workings of tonal

assimilations in Chinese. However, a discussion of the tonal rules is beyond the,

scope of this paper.

It has been customary for the tonologists of African languages to describe the
dynamic tones as sequences of pitch heights, each of which is associated with
some sonorant segment, usually a vowel, but not necessarily a syllabic one. The
need for such representation is evident from the operation of - tone-copying rules
in some African languages. For example, rightward -tone-copying rules in
Southwestern Mande copy only the tone features [high] and possibly [low]. As
Dwyer, attributing the observation to Fromkin, pointed out:

Nowhere is there any evidence of the copying of a contour
feature. When a kinetic tone is in a position to be copied, only
its final component, high for rising and non-high or low for
falling, is copied.

(Dywer 1973:15)

Leben (1971) also reported the same phenomenon for the compound Rule in
Mende Compounds. Rules such as tone-copying, which apply only to the L of
a HL sequence, would be impossible in a language which employs contour

features. A copying rule, if applied to a contour tone, would copy the entire
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has to be added to the distinctive features of tone. We will return to this point
later. -

Now let us take a look at Woo’s proposal that all phonetic contour tones
should be analyzed as underlying sequences of 'ylevel tones. Her hypothesis was
based on the analogy of the phonetic interpretation of a diphthong such as /ai/ as
a VV sequence. Thus a rising tone might be definéd as a sequence [—high tone]
[+high tone]. Woo states :

In other words, the dynamic tones can be viewed as the “‘di-
phthongs™ of the tone sets, with the contour being the natural
result of the transition from one level to another. As with real
vowel diphthongs, the transition is not a well defined point, but
an interval. (Woo 1969: 78)

Woo further cited Kratochvil’s acoustic findings for Mandarin tones to support
her ““diphthong’ concept of the dynamic tones:

... none of the contours of the tones are strictly rising or strictly
falling, but rather are what he terms “‘S-curves”. The rising S-curve
of the rising tones is a ‘‘rising contour with the curve level or with
a slight ‘dip’ at the end of the vowel ...””, and the falling S-curve
for the falling tone is a falling contour with the curve level or with a
slight ‘hump’ at the beginning and level or with a slight ‘dip’ at the -
end of the vowel.” (Kratochvil 1964, in Woo 1969: 78—-79) ‘

Thus Woo proposed ‘that for Mandarin the dyhamic contour tones can be
described as sequences of pitch height features instead of the features [rise] and
[fall] as proposed by Wang (1967). She further argues that, the segmental analysis
of Mandarin tone also holds for other Oriental languages, suéh as Cantonese and
Standard Thai. Therefore, she claims that all those languages whose tones have
traditionally been described in terms of the features [rise]‘ and ([fall], may also
be tonally described as having dynamic tones which are sequences of pitch heights,
each of Which is a feature of some sonorant segment.

Chao’s (1930) tone-letter notation, in a sensé, can also be viewed as fepreseﬁt-
ing contour tones as sequences of level tones although he did not explicitly state
sO. He divide_s the total pitch range into five levels numbered 1,2,3,4, and 5,

corresponding to low, half-low, middle, half-high, and high respectively. A tone is



III. Falling
(N Fourth)
ja 31 — 31
jai 29 — 29
jan 27 — 27 (V+N)
jang 23 - 23 (V+N)
jau 25 — 25
IV. Falling—Rising
(WA Third)
a3 53 2 51
dii 52 2 50
ding 52 2 35 15
ddu 59 2 57
déi 52 2 50
déng 53 2 37 14
di 57 2 55
ding 53 2 36 15
di 55 2 53
dwin 61 2 (+4) 40 15

This experiment shows that third tone, i.e., the falling—rising tone, has an
average duration of 1.5 times the duration of the other tones, and hence the
longest among the four tones. And Fourth tone, i.e., falling tone, is the shortest
of the four tones. The average length of the four tones can be summarized as

follows:
Longest \A (third tone) 55

Middlee™ 71 (second tone) 47
< -1  (first tone) 37

Shortest \ (fourth tone) 27

The relative duration of the tones noted in this experiment corresponds to the

measurements made by others, such as Brotzman (1964) and Kratochivil (1970).

Cheng (1973) also pointed out that the acoustic measurements reported by Zadoenko -

(1958) and Dreher and Lee (1966).indicate that the third and second tones are
longer than the first and fourth tones.

From the above observation and acoustic findings, we come to the tentative
conclusion that length plays some important role in tonal realization.? Each
tone is associated with some degree of duration. If atheory of phonology aims at

achieving observational and descriptive adequacies, a feature of length or duration
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been considered as distinctive features of tone, the length of tone has long been
observed as part of tonal realization, though it has seldom been incorporated into
the theory of phonology. Hockett (1947:219) states that “‘the tones [of Peiping]

.are contrasting contours of pitch, volume, glottalization, and length.”” But he did

not go on to elaborate this complex phenomenon. In terms of Mandarin tones,
there is general agreement that third tone is phonetically the longest among the
four tones. As for the other tones, there is disagreement. Hartman (1944) states
that syllables with the high level or the high rising tone are shorter than syllables.
having one of the other two tones. Hockett (1947) perceives that tfu'rd tone is
longest, fourth tone is ha.ff-long, and the others are relativély short. Woo (1969)

has reported detailed acoustic measurements of the duration of the citation tones

of Mandarin syllables as shown in the following table:!

TABLE I
“ Tone Total Initial Vowel Final
duration cons. (+glide) nasal
I.  Highlevel
(7] -First)
ba - 36 2 34 .
ban 38 2 21 15
bang 38 2 .21 15
bei 35 2 33
~ II. Rising

- (/] Second)
ma 42 ¢ 36
mai 44 8 36
man 48 6 23 19

. mang 44 6 23 15
mdu 40 8 32
méi 38 4 34
mén 42 4 17 21
mcléng 42 6 19 17
mi 38 4 34
mian 48 6(18) 20 14
min 36 2 20 14
mllau 42 4 32
ming 42 6 16 20
méu 44 8 36



LENGTH AS A COMPONENT OF TONE
Hsiu Ying Chen

Most linguists in both Chinese and general linguistics assume that pitch is the
primary dimension of tone. Chao’s (1930) tone-letter notation is the most re-
presentative of the traditional Chinese linguistic approach. Pike (1948:3) defines
tone as “having significant, contrastive, but relative pitch on each syllable.” Other
linguists, such as Brotzman (1964), and Wang (1967), also assume that tone is pre-
dominantly a pitch featue in their tonal analysis. More recently Woo’s hypothesis
that all phonetic contour tones should be analyzed as underlying sequences of level
tones was also based on the assumption that “the distinctive features of tone are
features of pitch height.” (Woo 1969:141) As a consequence, it forces her to make
"a concomitant hypothesis that all contour tones occur only when there are long
vowels in the underlying forms. That is, no dynamic tone can occur on a short
- vowel distinctively. Nevertheless, some phoneticians and linguists have suggested
that pitch is not necessarily the predominant acoustic correlate of Mandarin tone,
and that the tone appears rather as'a complex acoustic phenomenon with at least
three dimensions: fundamental frequency (pitch), overall amplitude (loudness),
‘and time (duration). It is the purpose of this paper to show that the acoustical
manifestation of tone is not just a feature of pitch, but a feature of duration as

well. If a feature of duration is incorported into the distinctive features of tone,

then it is not necessary for Woo to constrain contour tones to long vowels. In the

following pages, we will first try to show the acoustic correlate of duration of
Mandarin tones. Then we will argue that Woo’s hypothesis, that contour tones
must be represented as sequences of level tones, is a valid claim, but at the same

time we will suggest that Woo’s other claim constraining contour tones to long

vowels be abandoned so as to accommodate short contour tones in lan-.

guages such as Taiwanese, Cantonese, Hausa, etc. Finally we will suggest that

a feature [length] be added to the distinctive features of tone in order to permit
the representation of short contour tones as a sequence of level tones.
While in most phonological studies the features of pitch height have primarily
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