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INTRODUCTION Tone merger | R1’sjudgment R2’sjudgment

ID  Age | TD | T2a> T3a> | Upper Lower Upper Lower
T3a T2a |breathy breathy breathy breathy

F1 752 1202 0% 33.3% | 37.1% 95./% 8.6% 56.5%
F2 84 | 222 | 5%  50.0% | 13.5% 389.4% 4.1% 71.2%
F3  9;10 1 284 | 0% 51.3% | 3.5% 380.0% 1.8% 59.0%
M1 7;7 | 349 | 0% 60% | 10.0% 50.0% 3.3% 61.5%

1. The acquisition of lexical tones involving creaky voice
a) studied in Mandarin T3/T4 [1] and Cantonese T4 [2]
b) creakiness believed to be phonetically motivated by the low

pitch targets [3]
2. However, non-modal phonation in tonal languages can also be
phonologically motivated, e.g. breathy voice in White Hmong [4]

and Wu Chinese [5] |aX Voice N Southern Yi [6] M?2 8,6 2.7/9 1 20.0% 11.5% | 11.1% 42.6% 4.2% 50.0%
3. Wu Chinese features contrastive tone registers correlated with M3 104|253 | 0% 100% | 45% 96.1% 18% 67.6%
pitch and voice quality in the word-initial position [5] Table 2: Age, TD, tone merger and auditory judgment results.

a) upper register tones = vowel in modal voice 3. The children’s FO contours fairly resembled the adults’.

lower register tones = vowel In breathy voice |
. . . : Children Adults
b) our earlier acoustic study has confirmed such phonation 2 2
contrast in the adult production of Kunshan Wu [7]. Tone
4. Non-modal phonation can be an important cue in the production, : 1l
but its acquisition remains unexplored, so this study aims to fill NI 28 ~ 2
the research gap by investigating school-age children’s (7;2—10;4) | ] -9k
production of Kunshan Wu tones. N N
M EOD 0 25 Nnrmalizedsguratinn (%) 78 100 0 25 Nnrmalizedsguratinn (%) 78 100
_ : = : Figure 1: FO contours of the lexical tones.
1. Speakers: six Mandarin-Wu bilingual children (3M, 3F) _ _ o
5> Materials 4. The lower register tones (pointed by arrows in Figure 2)
2) 73 monosyllabic words in isolation showed higher spectral tilts & more noise.
b) Onset: obstruents /pbtdk g fvsztedz/ -
c) Vowel: /a, €, i, o/ | /\ ................ “ P — Tone
d) Tone fIVG un Ch eCked tOn eS f%;« I —— g [ 1%
Tone Upper (a) = Modal Lower (b) = Breathy 5 ; """""""""""" §§
Ika/ Igal "0 *
Ping (1) 1 ‘plus’ (mid-level) in ‘eggplant’ (rising) f

Mormalized-time intervals Mormalized-time intervals

Shang (2) {7 “fake’ (falling®)
73 61 9 1 . . - |
Qu(3) % ‘marry’ (high-dipping®) / Mloosen’ (low dipping) Figure 2: SSANOVA of the acoustic correlates.

Table 1: Example words from the recording materials. DISCUSSION ONCLUSION

(fTone merger between T2a & T3a found among the adults in [7])

1. The acoustic correlates showed that the lower register tones were
breathier than the upper register tones 1n the children’s production.
2. The child F1, for example, showed simultaneously

a) smallest tone-space dispersion

b) higher accuracy In distinguishing merging tones

c) lower accuracy In producing the phonation contrast
3. Therefore, the acquisition of tonal categories, pitch and voice
qguality Is not necessarily parallel and concurrent, and there may
not be a single indicator of the development of the lexical tones.
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