
(21 '7) 

Wa時， W. S-Y. 1967. “Phonologica!features oftone'"UAL, 33:2, 93.105. 

一一， and Kung-pu Li. 1967. “Tone 3 in Pekinese ," Journal of Speech and Hearing 

Research.l0:629-636. 

Zadoenko; T.P. 1958. “Experiment of the weak-stressed syllable and neutral tone 

in Chinese," Junggwo Yuwen , 78:581-587. 
師
大
學
報

一般語言學家大多數認為「音高」為聲調的主要成分。如趙元任先生的「五點甜

」為傳統的中國語言學聲調研究之最具代表性者，是以比較各聲調的高低，以為分別

相對音高的標準;派克先生認為聲調之主要對比在於相對的音高;其他語言學家諸如

布拉炫曼先生、王土元先生等也都認為音高在聲調裡佔最重要的成分 o 但對音長都未

作考慮。

近年來吳南施女士餵設: í所有的升降調幅都應分析為由連續性平調相連所組成

的。」這種假設是基於「聲調的辨音成分，即是音高成分J 而來的 D 也因此她必讀另

作假設，部「所有升降調幅只能出現於長母音音節，鈕母音音節沒有此種升降調帽。

」而抹殺了音長。且和閩南語、廣東話及豪撤諾(一種非洲語言)等之升降調幅出現

於鐘母音音節的現象相抵觸 o

另有部分語音學家及語言學家，曾經建議，音高並非絕對是國語聲調裡'最主要

的聲學上關連者 o 聲學質驗報告顯示聲乃是相當龍雜的話音現象，至少包含有不列三

種成分:

音高一一指音形成時，由聲帶顫動的頻率而得音的高低。

音強一一一指音形成時，用力的輕重。

音長一一指某音所佔時間久暫 o

本篇目的在討論聲調的辨音成分，不只音高，亦應包括音長在內 o 同時餅討論如

果音長亦為聲調的辨音成分之一，則吳南施第二項「限制升降調繭，只能出現於長母
音音節」的假設不能成立 O'

第
二
十
三
期

二
O



in Readings in Linguistics I. Chicago: University of Chicago Press. 
(218') 

Hockett , Charles F. 1947. “Peiping Phonology," in Readings in Linguistics I. 

Chicago: University of Chicago Press. 

Hym他L. M. , and R. G. S伽h. 1 州‘“‘Uni卸ve叫

West Africa." Linguistic Inquiry 5: 81-115. 

一一. 1975. Phonology: theory and analysis. New York: Ho1t, Rinehart and 

Winston. 

Kar1gren , B. 1963. Compendium of phonetics in Ancient and Archaic Chinese. 

Stockholm, The Museum of Far Eastern Antiquities. 

Kratochvil, P. 1964. Disyllabic stress patterns in Peking Dialect," Archiv Orientalni 

32: 3g3-405. 

一一一. 1970. “An experiment in the perception of Peking dialect tones ," in A 

symposium on Chinese grammer. Studenti1itteratur Scandinavian Institute 

of Asian Studies 1971. 

Lockwood, David, G. 1973. “On the Nature of the Phonetic Stratal System," 

unpublished paper. 

Leben, W. R. 1971.“Suprasegmental and segmental representation of tone ," 

Studies in African Linguistics, Supplement 2:183-200. 

一一一. 1973. Suprasegmental phonology. Unpublished M.I.T. dissertation. 

一一 1975. “Tone pattems in English," Committee" on Linguistics, Standford 

University. 

Lehiste , I1se. 1970. Suprasegmentals. Cambridge, Mass.: M.T.T. Press. 

Longac時， R. E. 1952. “Five phonemic pitch levels in Trique," Acta Linguistica 

7:62-68. 

Pike, K. L. 1948. Tone Lenguages. Ann arbor: University of Michigan Press. 

Tung, C.H. 1凹968.

POLA , No. 5. University of California , Berkeley. 

成
分
中

日

長
的
問 e

題

Tung, T. H. 1957. “Phonology of Amoy dialect," BIHP, Academia Sinica, Vol.九

29 , 231-53. (ln Chinese). 

一一. 1959. “Four South Min dialects," BIHP, Academia Sinica, Vol. 30, 729-

1042. (ln Chinese) 



( 219 ) 

REFERENCES 

Brotzman, Robert L. 1964. “Progress report on Mandarin tone Study," POLA 

8: 1-35 (Ohio State University). 

Chao , Yuen Ren. 1930. “A system of tone-1etters," Le Maitre Phonetique 45: 

24-27. 

一一. 1933. “Tone and intonation in Chinese ," Bulletin o[ the Institute o[ History 

and Philology , Academia Sinica 4:121-134. 

聲
調
成
分
中
音
長
的
問
題

一一. 1968. Manarin primer. Cambridge: Harvard University Press. 

一一. 1968. A grammar o[ spoken Chinese. Berke1ey: University of Califomia 

Press. 

Cheng, Chin 

l11inois. 

一一. 1973. A synchronic phonology o[ Mandarin Chinese. Monographs on L扭﹒

guistic Analysis, No. 4. The Hague: Mouton and Company. 

Cheng, R.L. 1968. “Tùne Sandhi in Taiwanese ," Linguistics 41: 19-42. 

Cheng, Teresa. 1968. “The phonologica1 system of Cantonese," PO LA 5: C 1-C77 . 

(University of California , Berkeley). 

Dreher, John and Pao-ch'en Lee. 1966. Instrumental investigation o[ single and 

paired Mandarin tonemes. Douglas: advanced Research Laboratory. 

Dwyer, David. 1973. The comparative tonology o[ Southwestern Mande nominals. 

Ph. D. dissertation, Michigan State University. 

Forrest , R.A.D. 1965. The Chinese language. London: Faber & Faber. 

Fromkin, V. 1972. “ Tone features and tone ru1es," Studies in A[rican Linguistics 

3:47-76. 

Goldsmith, J. 1974. “An autosegmental theory of tone: and how Japanese fits 

from the Fifth Annua1 Meeting, North Eastern Linguistic in ," In Papers 

Society. Cambridge, Mass.: Dept. of Linguistics, Harvard University. 八
1975. “Tone me10dies and the autosegment," Proceedings of the Sixth 

Conference on African Linguistics. OSU WPL 20: 135-147. 

Hartman, Lawton M. III. 1944. “ The segmental phonemes of the Peiping dialect," 



(220 ) 
and Tung (1 957 , 1959). 

7. The examples are taken from Cheng (1 968),‘'Tone sandhi in Taiwanese" , 

p. 23. However, our c1assification is slight1y different from his. 

8. It seems to me that the traditiona1 Chinese bipartite division of syllables into 聲

ir岫Is a叫伽Is ir帥

ma叮y offer insights i卸nω叫伽 f臼ormu叫I且血蚓削la凶a剖副t討ion of 伽 m耐rr吋m叫

However, nothing can be 個id at this stage until we investigate the area more 長
的

c10sely hopefully with the help of modern instruments. 間

9. It seems to me that the analysis of the neutral tone might be more compli- 題
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 a1so been reported 

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

sions can be. either pronounced as neutral tone or one of the under1ying four 

tones without changing the meaning. 

la. ji lù 記錄 ‘'record' 3a. syoü Ji {~藍現‘'repair"

b. ji lu b. syõu li 

2a. jyè shaù 介紹 ‘introduce' 

b. jy色shau

10. Cheng 1973 , p. 53. 

11. Kratochvi1 (1 964) and Woo (1 969), cp. esp. Woo pp. 62-69. 

12. A detailed stlidy of the syntactic environments in which similar sandhi takes 

place in Taiwanese is available in R.L. Cheng (1 968). 

13. In terms of marking convention, an a1ternate feature short might be con­

sidered, because there are more long tone syllables than short ones. 11' is 

normal for an unmarked tone feature to become minus tone feature (Wang 

1967). Thus a:n unmarked short feature becomes a minus short. 

14. This.example was pointed out to me by Dr. Julia Falk, 

15.. For a detaHed formulation of discussion of quasi-matrix and quasi-step 

matrix, see Lockwood (1 973). 

七
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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 扭

師 order to show that contour tones éan be represented as sequences of lev,el tones. 聲

畢 We have 尬。 attémpted to sho'w that length is both a tone feature and a function 屁

報 of tone change. We have therefore proposed 叫 the fì叫}fl昀e le臼叩n酬1
彗伽 d刮仙i拯s伽伽 features of toneso as 川err圳he repres圳的ion of伽rt contour 雲

的
問

題
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Notes: 

1. The data in Table 1 are taken from Woo (1 969) pp. 57-58. The syllab1es are 

retranscribed in the Yalesystem instead. of the system used in Woo's work 

for some practical reasons. It is not c1ear why Woo did not give duration 

measurements for the initial consonant j- and fma1 nasa1s for the examp1es 

illustrating the falling-tone. For the initia1 j- , 1 suspect it might be because 

j- behaves . different1y from other consonants 加 that it can function as a 

syllabic consonant. As to the omission of the duration measurements for the 

final nasa1s, 1 have no exp1anation for it now. IfWoo had used tþ.e same initia1 

consonant for all the four tona1 groups 加 the experiment, the resu1ts might 

have been better. However, this is the best data avaib1e to me at present. 

2. It has been pointed out by Egerod in the discussion of Kratochvi1's (1970) 

paper that the finding of the features of tone other than pitch is important 

because these features can be used for historica1 reconstruction. 

3. E.g. , Welmers, Pike , Wang, Longac時， Leben, Dwyer, etc. 

4. Kar1gren 1963 , p. 213. 

占

/、

It l}as been pointed out that a large number of dialects revea1 the fact that 

after voice1ess initia1s the tone was in a comparative1y higltþitch, after voiced 

initia1s in a 10wer pitch, e.g., tân-:d'ân (Kar1gren 1963 :271). 

6. Taiwanese , a southem Min Chinese dia1ect , is spoken by approximate1y 

5. 

seventy percent of the popu1ation of Taiwan. Despite the name, it does not 

differ. in any significant way from Amoÿ as 也escribed by Bodman (1 955) 
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instead of singulary component, we couldn 't analogously use the quasi-matrix 

fonnalism which is i1lustrated but not adopted in that paper. 15 

In this proposal, level and contour tones can be represented as follows: 
聲
調
成
分
中
音
長
的
問
題

Contour tone 

+segment 

Level tone 

variable stating the degrees of length w年ich 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 , 

If a language has three degrees of length, 

then the integers 1, 2, and 3 are used , where 1 = short , 2 = long, 3 = extra long. 

has n-ary values at both phonetic and phonemic levels. .f is a Where 

long. 一-2 and = short l where 

The use of integers at the phonetic level has long been justified in the phonological 

literàture. At the systematic phonemic level a feature nonnally has binary values, 

mam-such as [+voice] or [-voice]. There is no language known as yet that has 

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 duraHon of tone , then long and short level and contour tones are 

represented phonetically as follows: 

一
五

Short failling Short level 

+segment 

+segment 

11ength 

+high 

Long level 

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

l+segment I I +segment I I +segment I 

I-length I I -length I I +length I 

廿high I I-high I +high 

lβng level (4b) Long falling 

廿segment 1 I +segment I I +se伊ent I 廿segment I 

I+length I I +length I +length I I +length 

I+h站h I I +high I +high I I-high 

(Where [一length] corresponds phonetically to [length + 1 ] 

[+length] corresponds phonetically to [length +2] ) 

In this representation, a .sequence [一length] [-length] equals to [+length]. 

(2) Short fa l1ing 、.. 
J 

-A 
，
a
﹒
、

仔)
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for short level tone. is misleading. Moreover, We feel that thisuse of [+length] 

if (4a) or (4c) is to bè represented phonemically , how to represent it? It would 

besomething like 

f吋咖圳1 r +segm叫 or r +田gm叫 r+呵nentl
I--length .1 I +length I \ I +length I I-length I 

I +high I -high I +high l -high 

Then, how is a sequence [一length] [+length] or [+length] [-length] to be inter­

preted? 1 t . is also a use of 一 in a sense (i:e., mathematica11y multiplicative) t?ntirely 

different from the normal use of binary va1ues. Note , Jor example , the fact thãt 

a word fi叫 consonant c1uster that is . . . [ c ] [ c ] # is 
-v01ce -V01ce 

as a voiced sequence. 14 Thus the mathematica1 use 

and not 

considered should not be 

of 一一= + 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 

phonological theory. We feel the 

representation might be simpler if we use quasi-matrix configurations. The t&rm 

quasi-matrix is suggested by Lockwood (1 973) for configurations not requiring 

the complicates tone-bearing segments two 

四

the strict maintenance of segment boundaries. Lockwood uses a singulary com-

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 

ponent rather than binary 



tones as a sequenceρf 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.13 According to Dwyer, [length] 
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appears phonetically with n-ary values which correspond to the passage of time，聲

伽 l加a盯呻rg伊e叮r 伽泊圳te句gr仰ra叫al 叫吭 t伽he 1伽on咿1ge叫ura圳on of 伽 s峙egr伊伊ne圳n叫t. Phønol啦a吶11卸ly ， 農

length has binafY values [+1 叫t位曲圳h叫1吋] ‘'101枷O凹叫I

帥 proposal ， long and short level and contour tones are 帥r昀es削

a前s follows: 的
間

(1) Short falling (2) Short lev'el 題
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、 In Dwyer's definition of the distinctiveness principle, i.e. “any sequence of 

identical segment is non-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 phenomena; such as 

downstep in Tiv and downdrift in Hausa (Leben 1975: 5). Therefore , he seems to 

support the autosegmental system suggested by Goldsmith (1 974 -& 1975). The 

autosegmental theory , roughly 

師
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stated, is a supra.segmental theory. Both share 

the same fundamental idea that the underlying tone melody is treated as a separate 

linguistic level independent of the segments or the syllable structure. But in the 
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autosegmenta1 system, the assòciation of segments with tones never results in a 

single representation in which tones have been converted into segmental features. 

Rather, 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 weIl as in J apanese. It is not clear at 

present whether its principles apply-to tone languages such as Chinese. 

criticizes the complication of the suprasegmental proposa1 

utilizing tone-bearing non-segments. She 

also Fromkin 

suggests a similar representation and 

claims that “ it would create fewer 、problems than the proposal to include two 

matrices." (Fromkin 1972: 68). According to this proposal, long and short .1evel 

and contour tones are represented phonemica11y as follows: 

Short rising 

￠ 

Long rising Longlevel Short level 

V 

[ZL][::;J[:2J[2日
V V v V 

r::日[主][立hJ
(From Dwyer 1973: 16) 

Dwyer ,( 1973) criticizes the non-segmental proposal because the use of un-

level, phontetic the at 卸lpossible1S configurations feature natural 

though possible at the phonemic leve l. Anòther criticism raised by Larson says 

“what sort of process deletes segments 'with no phonetic properties?" (Larson 

1971, quoted in Dwyer 1973: 17). Dwyer (1 973: 17) raises a question of distinct­

ness. .~'Is V cþ distinct from φV? Is Vcþ distinct from Vcþcþ? Althoughanswers to these 

questiöns 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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Bodman (1 955) reportsa very interest-speech tempo, on the other (Wang 1967). 

Hokkien (quoted in Wang 1967). As Amoy for of sandhi phenomenon mg 
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的
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Amoy and Taiwanese do not differ from mentioned in Note 6, despite the name, 

The seven lexical tones of Taiwanese indicated each other in any significant way. 

the In a large c1ass of syntactic environments ,12 on page 7 aIso apply to Amoy. 

tones undergo sandhi in a way that can be illustrated by a tone circ1e and linearized 

in the following formula: 

(~:)→ IIIb Ia --一..... IIa -一-→IIIa ---• 
Tone IV does not participate in thesandhi circ1e; in other words the sandhi changes 

In African languages, occur only in the environment having long tone syllable. 

length functioning in tone change has also been reported for Mende (Dwyer 1973). 

“ according to current phonological that poínts out (1 973: 15) Dwyer 

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 c1aimed 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 representation of tones. 

phonemic tones must be represented that proposes 、
‘
.
'
，

LU 

1973a, (1 971 , Leben 

want to maintain Woo's hypothesis that there are no suprasegmenta11y if we 

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 suprasegmentalrepresentation ofunder-

lying tone might work for African languages, such as Mende , Maninka , Hausa , but 

it would require two separate matrices,“one segmenta1 and one suprasegmental" 

and an additional mapping rule. We feel that this treatment not only complicates 

the phonological system, but also violate naturalness in the sense that the second 一

matrix is not pronounceable. Furthermore,in languages such as Chinese and Thai, 

tone is probably not a suprasegmental phenomenon. Leben himself a1so points 

out the difficu1ty of representing tone suprasegmentally in Mandarin and Standard 
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(d) ‘big one' dàde 

Many acoustic studies, as reported by Kratochvil (1 964), Zadoenko (1 958) 

and Dreher and Lee (1 966), and as shown in some spectograms 扭 Wang and 

1973: 56) 

(a) 

(b) 

(c) 

(d) 

Li (1 967), have revealed that the neutral tone does have different pitch contours, 

conditiöned by the preceding full tones. The shapes of the neutr.al tone , measured 

on the five-point scale , are reported as follows: (Dreher and Lee , quoted in Cheng 
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after second tone: 31 

after third tone: 23 

after fourth tone: 21 

ßased on this acoustic finding and the intuition of the native speaker, we 

agree with the following generalizations made by Cheng: (1) the neutral tone is 

contoured; (2) afterfirst, second and fourth tones the neutral tone is falling , but 

after third tone it is rising. As mentioned in the preceding discussion the duration 

ful1 tone of a of the neutral-tone syllable is about one half shorter than that 

We therefore conclude that the neutral tone is phonetically a short con-

tour tone. 

syllable. 

the above examples , we are convinced that there are from evident As 

And we are also convinced 

Whether 

phonemic short contour tones at least in Taiwanese. 

that the neutral tone in Mandarin is phonetically a short contour tone. 

crucially contrastive is a matter of experimentation to find evîdence of 

contrast. Therefore, we suggest that Woo's hypothesis constraining contour tones 

1S ìt 

to long vow,els be abandoned. 

ln the preceding sections, we have shown that at least in Taiwanese Chinese 

the distinctive features of tone are not just features of pitch height , but also 

By showing that they are contrastive , we have demonstrated features of duration. 

short contour tones as well as long contour tones. The Taiwaneseexamples given 

on page 7 also reveal that there are long high level tones as well as short high leveJ 

Length 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 

tones. 

O 
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of duration of the neutral tone. For example , Zadoenko gives the following report 

on the duration ofthe bisyllabic word pairs (quoted in Cheng 1973: 55): 

聲
調
成
分
中
音
長
的
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題

2nd syl. 1st syl. Whole word 

24 

10 

20 

15 

44 

25 

la. dúng syi ‘east & west' 

b. di:ng syi ‘thing' 

2a. shtmg hwó ‘life' 27 

10 

23 

15 

50 

25 b. sheng h咒。‘livelihöod'

3a. dwδsh~u ‘m 35 

10 

17 

14 

52 

24 b. dwδshau ‘how many' 

4a. syüng dl ‘brothers' 19 

b. syüng di ‘younger brother' 23.5 16 7.5 

The items in b have the neutral tone on the second syllable and are shorter.in 

25 44 

The length of a neutral-tone syllable is about one half duration than those in a. 

and all neutral-tone sYl1ables have about the same that of afull-tone syllable, 

length, whether they are monophthongal or otherwise. 

The duration of the neutral-tone syllables noted in Zadoenko's experiment 

corresponds in large p缸t to the measurements which are made 扭 simiIar experi-

ments by others. 11 

The pitch of the neutral tone is determined by the tone of the preceding 

Chao (1933: 129) states that to the Peking ear, the values of the neutral syllable. 

tone following first , second and fourth tones sound like fourth tone , and that the 

But later (1 948: 27) he neutral tone following third tone sounds like first tone. 

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 

(c) half-high after third tone 

(d) low after fourth tone 九

He gives the following exarnples: 

‘his' 

‘whose' 

‘your' 

tãde 

sh已ide
、，

nide 

(a) 

(b) 

(c) 
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the shortness in duration 恆 Category IV is due to the occurrence of the fmal 

voiceless stops is another question.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 的~ segmental feature of as a s吵鵬gmental feature is 
輛
大
學
報 out of , place here. The differ閃閃 between tones IIIa 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, 
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Suchow, etc. 

Another piece of evidence showing the existence of contour tones on short 

There has been a controversy vowels concems the neutral tone 卸 Mandarin.

concerning the nature of the neutral tone among Chinese linguists. Cheng (1 973), 
monograph, devotes a lengthy chapter to discussion of the nature of his m 

Cheng rejects the 

idea that the neutral tone is a fifth underlying phonological tone as proposed by 

Hockt}tt (1 947) and Martin (1 957). He proposes that a neutral tone can be derived 

the neutral tone and its interaction with the tone sandhi rule. 

from the underlying four basic tones with the aid of syntactic infohnation or a 

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 featùre NEUTRAL in their lexical representation. 

On the other hand, Woo (1 969: 226-232), in her thesis , gives a lengthy argument 

certain marking in the lexicon. 

against Cheng's (1968) treatment of the neutral tone which is largely' followed 

扭 his 1973 monograph. She conc1udes that the lexical neutral tone should be 

[一蝴T 可 [一蝴 T
一low τJ L -low T 

Hockett and others. Whether the neutral 

specified with a fifth pitch contour 

traditionally analyzed by tone 

from the 、 four under1ying tones or should be 

specified with a fifth pitch contour is not our main concern he自 .9 What interests 

us is whether the neutral tone is phonetically a short contour tone. 

derived as analyzed be should 

八

Zadoenko 

(1 958) and Dreher and Lee (1 966) have reported detailed :lcoustic measurements . 

The neutral tone syllable is generally perceived as short and lax. 10 
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些笠、，且 包正，包'"封、主主t; 些血-生zj ，主旦、在~ Each tone 
category can be subdivided into two c1asses according to whether the initials are 

voiceless or voiced 5 • So theöretica11y speaking, each tone could have sp1it into two 
tones in a modern dialect to result in as many as eight tones. However, due to 聲

variations of mer啊削 s叩削p抖凶1i川

For example, the developmeent of the four Mandarin tones mentioned above can 

be shown in the following chart: 

AnCient Chinese Mandarin 

Vls initial 一一一一一一一 First tone 
Ping shëng < 

\V d. iÌ1i tial 一一一一一一一一- Second tone 

可 55 

11 35 

Sh互ng shëng 一一一一一一一一一一一一一一一一一一 Third tone VI 214 

Chyù shé月一一一一一一一一一一一一一一一-- fFourth tone \j 51 

Rù shë時一一一一一一一一一一一一一一一一一- 1 55, 135, J 214，叫 51
In terms of the four categories of Ancient Chinese, Taiwanese6 syllables càn 

be c1assified into seven lexical tone c1asses as presented in the following table.7 

Tone Graph Pitch Examples 

Ia 可 55 [si 'J 55] ‘rise' 

Ib 行 35 [叮 3S ] ‘succeed' 

11 可 53 [si') 53] ‘save' 

IIIa 斗 21 [叮 21 ] ‘holy' 

IIIb 4 33 [叮 33] ‘prosperous' 

IVa 4 2 [sik2] ‘c1ever' 

IVb 可 5 [sik5 ] ‘cocked' 

The numbers assigned to the tones correspond etymologica11y to the four tone 

categories of Ancient Chinese; the' letters a and b indicate a historical sp1it that 

corresponds, respectively , to voiceless and voiced initia1 consonants. From this 

c1assification , we can say that tones here mean not just syllabic pitch, but syllabic 

分
中

目

長
的

間
題

duration as well. For a syllable belonging to category IV may differ from one of 七

another category in nothing but syllabic duration, 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 IIIa and IVa. Whether 
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contour feature [fall] or [rise]. And this is not thecase as reported by Dywer and 

Leben. Woo's proposal, in which a falling tone is represented as a sequence of 

followed by [-high] , makes the operation of tone-copying rules work 

naturally and without difficulty. 

[+high] 

67) points out a general case 

“that in progressiye 'tone copy' [rules] the final feature value is copied, whereas 

Fromkin (1 972: 
師
大
學
報 in regressive ‘tone copy' rules the initial tonal feature is copied." 

As evident from the preceding discussion , we argue that Woo's (1969: 141) 第
二
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三
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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 

c1aim. 

Woo's other hypothesis restricting contour tonés to long vowels has been 

Leben, Dwyer, etc. , as 

evidence from some African 

as such 
AU e 

3

部

副
山

L
U

.mv 0 , .. 
A 

o n o &t 
African by 、 variousregarded 

0 11-is primarily c1a扭1This unnecessary . 

In these languages, dynamic tones are limited to syllables containing languages. 

sonorant clusters of some type , and long vowels 昨e usually represented 描 geminate

Thus , a syllable whose nuc1eus is a long vowel may have a dynamicpitch c1usters. 

Therefore, Woo argues that no dynamic tone can occur on a short vowel contour. 

Yet, it has been reported by many linguists over the years that distinctively. 

For example, Leben (1 911) shows that 

at least in Hausa and Mende short vowels must berepresented phonologically as a 

High-Low sequence. In the following passages, we wi11 try to shοw that in Chinese 

there are short contour tones as well as long contour tones. 

contour tones do occur on short vowels. 3 

Since the tones of a modem Chinese dialect develop from the four tonal 

categories of Ancient Chinese (ca. 600 A.D.), it is necessary to briefly mention the 
tonal c1assification of Ancient Chinese here. The Ancient Chinese linguists 

( ...'、，
I c1assified tones into four categöries: pingshéng ‘even tone' , sháng shimg ‘rising tone', 
chyù sheng ‘falling tone' or ‘departing tone' , and rù shëng ‘entering tone'. The 
entering tone occurs only with syllables with fmal /p丸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 “ton~" ， as opposed to the slow dying out of voice in words 
of types Jg and 色空; thus. they obtained four-tone groups 1ike: 起盔， , lung' 

-'­
/\ 
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usually graphically represented by a vertical reference line, extending from points 1 
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to 5 for pitch range, and a simplified tone graph which represents the shape of the 

Graph 

可

行
v1 
吋

That is, in this notation, a tone is represented as sequences of pitch heights. First 

tone is realized as a sequence of two high pitches (55), Second tone rises frori1 a 

Mid level (3)to High (5), Third tone falls slightly (from al2level to a lleve1)and 

. then rises a1most to High (41evel), and Fourth tone fa11s from High (5) to Low (1). 

Chao's number notation offers an important .ïnsight 臼to the workings of tonal 

However, a discussionof the tonal rules is beyond the , 

(Length) 

(37) 

(47) 

(55) 

(27) 

tone. The four Mandarin tones can be specified as follows: 

Pitch 

55 

Tone 

First Tone 

TABLE 11 

35 Second Tone. 

214 Third Tone 

51 Fourth Tone 

assimi1ations 個 Chinese.

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 

The some sonoìant segment, usual1y a vowel, but not necessarily a syllabic one. 

need for sech representation is evident from the operation of ' tone-copying rules 

tone-copying rules in 

As 

rightward 

Southwestern Mande copy only the tone features [high] and possibly [1owl. 

Dwyer, attributing the observation to Fromkin, pointed out: 

For example, some African languages. m 

Nowhere i'S 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) 

五
Leben (1971) also reported the same phenomenon for the compound Rule in 

such as tone-copying, which apply only to the L of Rules Mende Compounds. 

contour 

A copying rule, if applied to a contour tone , would copy the entire 

employs a HL sequence, would be impossible in a language which 

features. 
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We will return to this point has to be added to the distinctive features of tone. 

later. 

Now let us take a look at Woo's proposal that all phonetic contour tones 

should be analyzed as underlying sequences of 'level tones. 

based on the analogy of the phonetic interpretation of a diphthong such as jaij as 

Thus a rising tone rnight be defined as a sequence [-higÞ. tone] 

Her hypothesis was 師
大
學
報

a VV sequence. 

[+high tone]. Woo states : 

In other words , the dynarnic tones can be viewed as the “di­
phthongs" of the tone sets, with the contour being the natural 
result of the transition frorn one level to another. As with real 
vowel diphthongs, the transition is not a well defined point , but 
an interval. (Woo 1969: 78) 
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Woo further cited Kratochvil's acoustic findings for Mandarin tones to support 

her “diphthong" concept of the dynarnic tones: 

. none of the contours of the tones are strictly rising or strictly 
fa1ling, but rather are what he terrns “ S-curves". The rising S-curve 
of the rising tones is a “rising contour with the curve level or with 
a s1ight ‘dip' at the end of the vowel '"弋 and the falling S-curve 
for the falling tone is a falling contour with the curve level or with a 
s1ight 'hurnp' at the beginning 組d level or with a s1ight ‘dip' at the 
end ofthe vowel." (Kratochvil 1964, in Woo 1969: 78-79) 

Thus Woo propose'd that for Mandarin the dynarnic contour tones can be 

described as sequences of pitch height feature~nnstead of the features [rise] and 

She further argues that the segrnental analysis [fall] as proposed by Wang (1 967). 

of Mandarin tone also holds for other Oriental languages , such as Cantonese and 

Therefore, she c1aírns that all those languages whose tones have Standard Thai. 

and [fall] , rnay also traditionaUy been described in terrns of the features [rise] 

be tonally described as having dynarnic tones which are sequences of pítch heights, 

each of which is a feature of sorne sonorant segrnent. 

Chao's (1930) tone-letter notation, in a sense , can also be viewed as represent. 四

ing contour tones as sequences of level tones although he díd not explicitly state 

He divides the total pítch range into five levels numbered 1 ，2 ，3人 and 5, 

corresponding to low, half-low, middle, half-high, cmd high respectivel艾﹒ A tone is 

so. 
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(吋 Fourth)
Ja 31 31 
Ja1 29 29 
Jan 27 27 (V+N) 
jàng 23 23 (V+N) 
.、

25 25 Jau 
IV. F a11ing - Rising 

(、A .Third) 
dã 53 2 51 
dai 52 2 50 
dãng 52 2 35 15 
dau 59 2 57 
déi 52 2 50 
deng 53 2 37 14 
di 57 2 55 
ding 53 2 36 15 
d前 55 2 53 
dwán 61 2 (+4) 40 15 

This experiment shows that third tone , i.e. , the fa1ling-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. , fa11ing tone , is the shortest 

of the four tones. The average length of the four tones can be summarized as 

follows: 

Longest ν4 (third tone) 55 

i帥<~ (second tone) 47 

(first tone) 37 

Shortest V (fourth tone) 27 

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

measurements made by others, such as Brotzman (1 964) and Kratochivil (1 970). 

Cheng (1973) also pointed out that the acoustic measurementsreported by Zàdoenko 

(1 958) and Dreher and Lee (1 966). indica te 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.2 Each 

tone is associated with some degree of duration. If a theory of phonology aims at 

achieving observational and descriptive adequacies, a feature of length or duration 

聲調
成
分
, r' 
ι~ 

長
的

間
題
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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 扭corporated into 

the theory of phonology. Hockett (1 947:219) states that “ the tones [of Peiping] 

師已 ate contrasting contours of pitch, volume , glotta1ization, and length." 
大
學
報

But he did 

In terms of Mandarin tones, not go on to elaborate this complex phenomenon. 

there is genera1 agreement that third tone is phonetieally the longest among the 

Hartman (1944) states As for the other tones, there is disagreement. four tones. 第
二
十
三
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that syllables with the high level or the high rising tone are shorter than syllables 

Hockett (1947) perceives that third tone is having one of the other two tones. 

longest, fourth tone is ha1f-long , and the others are relatively short. Woo (1 969) 

has reported detai1ed acoustic measurements of the duration of the citationtones 

。f Mandarin syl1ables as shown inthe following table: 1 

Final 
nasal 

Vowel Initia1 
cons. (+glide) 

Total 
duration 

TABLE 1. 

Tone 

15 
15 

14 
14 

20 

19 
15 

21 
17 

A
4
τ
唔
，
且
，

E
A

司
‘d

F223 

66332479400266 
2
J
2
J

呵
，
品
勻
，-q
d

司
3
t
i
t
i
q
J

勻
，
，
』
勻
，
H
q
J
T

且
可

J

勻
，H
司
4

呵
，
占
司
'
，
』

「
8 
6 
6 
8 
4 
4 
6 
4 
6(+8) 
2 
4 
6 
8 

LUOOOOZJ 
令
3

句
3

司
3

句
3

24840822886224 44444344343444 

High level 
(-, -First) 
bã 
bãn 
bang 
bëi 
Rising 
(乃 Second)
口la

mal 
mán 

‘ mang 
口lau

mei 
men 
meng 
ml 
mlan 
mm 
mlau 
mmg 
訂lOU

11. 

一
一
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Ying Chen Hsiu 

Most linguists in both Chinese and general linguistics assume that pitch is the 

Chao's (1 930) tone-letter notation is the most re-primary dimension of tone. 

Pike (1 948 :3) defines presentative of the traditional Chinese linguistic approach. 

tone as “having significant, contrastive , but relative pitch on each syllable." Other 

linguists, such as Brotzman (1 964), and Wang (1 967), also assume that tone is pre-

More recently Woo's hypothesis dominantly a pitch featue in their tonal analysis. 

that all phonetic contour tones shou1d be analyzed as unde r1ying sequences of level 

tones was also based on the assumption that “ the distinctive features of tone are 

features of pitch height." (Woo 1969: 14 1) As a consequence , it forces her to make 

a concomitant hypothesis that all contour tones occur only when there are long 

That is, no dynamic tone can occur on a short vowels in the under1ying forms. 

Nevertheless, some phoneticians and linguists have suggested vowel distinctively. 

that pitth is not necessari1y the predominant acoustic correlate of Mandarin tone , 

and that the tone appears rather 缸" a complex acoustic phenomenon with at least 

fundamental frequency (pitch), overall amplitude (1oudness), 

It is the purpose of this paper to show that the acoustical 

three dimensions: 

and time (duration). 

manifestation of tone is not just a feature of pitch, but a feature of duration as 

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

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

following pages, we wi11 first try to show the acoustic correlate of duration of 

Then we wi11 argue that Woo's hypothesis, that contour tones 

must be represented as sequences of 1eve1 tones , is a va1id claim , but at the same 

Mandarin tones. 

time we wi l1 suggest that Woo's other c1aim constraining contour tones to long 

lan.! short contour tones in 
Rinally we will suggest that 

abandoned so as to accommodate 

guages such as Taiwanese , Cantonese , Hausa, etc. 

be vowels 

a feature [1ength] be addecl to the distinctive features of tone in orcler to permit 

the representation of short contour tones as a sequence of level tones. 

Whi1e in most phon01ogical stuclies the features of pitch height have primari1y 


