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ABSTRACT 
 
While the initial curvature (Wāntóu in Mandarin), a 
short curving portion at the onset of a pitch contour in 
tone languages, has been found inconsequential for 
distinguishing lexical tones, little is known about the 
role of this portion in fine-grained tone perception. To 
address this issue, the current study examined 
categorisation in 20 Mandarin and 19 Cantonese 
speakers using two tone continua (/i/ varying from 
Tone 1 to Tone 2): one continuum was synthesised 
based on the level tone with initial curvature; the 
other was based on the one without it. Participants 
were required to identify lexical tones. Results of 
Mandarin speakers revealed the initial curvature 
shifted the labelling boundary towards the rising tone, 
suggesting the initial curvature may affect fine-
grained tone perception. However, this effect was 
absent in the Cantonese group, indicating the effect of 
initial curvature might be subject to the complexity of 
the tone system and different phonetic composition. 
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1. INTRODUCTION 

Fundamental frequency (F0) has been widely 
believed to be the primary cue for tone perception, in 
which the pitch contour and the register mainly 
contribute to forming distinctive tones [1], [2]. 
Although citation tones seem to be stable and well-
defined by their pitch contours compared to their 
sandhi forms, there would still be transitions at both 
ends of the contour. The transition at the beginning 
portion of the pitch contour has been described as a 
prolonged rising [3] and been referred as onset-
curving [4] and pre-onset [5]. Given the use of the 
term ‘onset’ which usually refers to consonants is 
ambiguous, this portion will be named initial 
curvature in the current study. The shape of the initial 
curvature can vary depending on the surrounding 
phonetic environment. 

Previous studies have been trying to define the 
domain of tone, only several of which focus on the 
effect of the initial curvature on tone perception. 
Howie [3] described nine types of F0’s shape 
depending on different onsets for Mandarin lexical 

tones and concluded that the domain of tone was the 
syllabic vowel and the following voiced segment and 
that the initial curvature of the pitch contour was 
merely the anticipatory adjustment of the voice. 

Lin divided the contour into three parts: the onset-
curving section, the tone section, and the end-falling 
section [4]. He emphasised the essential function of 
the tone section in distinguishing four tones in 
Mandarin, which has been supported by his later 
empirical study [5]. Specifically, he examined the 
role of length of tone section in tone identification by 
cutting the sounds into small segments lasting for 
80/100ms. The result showed that the longer the 
segment consisted of the tone section, the higher the 
identification accuracy would be, while the segments 
that mainly contained the onset-curving section or the 
end-falling section would yield non-targeted 
responses [5]. He thus considered these two sections 
insignificant for tone classification. Yang [6] 
conducted another set of perceptual experiments and 
figured out the perceptual centre of tone was located 
at the middle parts of the vowel, regardless of any 
type of onset. Since then, the initial portion of the 
pitch contour has been considered insignificant for 
lexical tone perception (see [7] for a review). 
However, those studies mainly focused on general 
tone distinguishment and only adopted simple word 
labelling tasks. Moreover, the materials that previous 
research used were fragmented or unnaturally 
synthesised, which might not reflect the authentic 
pattern of pitch categorisation. Thus, it remains 
unknown about the role of the initial curvature in fine-
grained lexical tone perception. 

Although non-tonal languages, such as English 
and German, do not use lexical tones to differentiate 
word meanings, changes in pitch may alter the 
expression of meaning at the sentence level. The 
transitional F0 movement towards the targeted 
accented syllable in these languages, i.e., the tonal 
onglide, has been considered to gain phonological 
status because it can be used as an acoustic cue to 
identify pragmatic meanings by German listeners [8], 
[9]. As the tonal onglide and initial curvature are both 
transitional adjustments observed at the beginning of 
pitch contour and thus share articulatory and phonetic 
similarities, the question that arises is whether the 
initial curvature would be the perceptual cue like 
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