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ABSTRACT  
This study investigates tongue configuration and its changes during the 
production of [ɤ] using ultrasound imaging. By collecting data from four 
native Mandarin speakers, this paper compares the tongue movement of 
[ɤ], [i] and [a] in Mandarin Chinese, and finds that [ɤ] has clearly higher 
variations than the other two monophthongs in tongue intrinsic length, 
tongue intrinsic height and accelerations in both horizontal and vertical di-
rections. By analyzing the tongue shape of [ɤ] between the 30% and 80% 
time points of articulation, this research found that the tongue underwent 
the following movements in the process of producing [ɤ]: the tongue first 
humped at the front of the dorsum. It then pivoted around the uvular region 
in small, continuous steps, namely, the tongue front lowered while tongue 
                                                           
Acknowledgments The authors are grateful to anonymous reviewers and Prof. Shi Feng for 
offering very helpful comments and constructive suggestions. This work was supported by 
the Open Funding Project of Tianjin Key Laboratory of Cognitive Computing and 
Application, Humanity and Social Science Foundation for Young Scholars of the Ministry 
of Education of China (16YJC740008 and 15YJC740005), and National Social Science 
Foundation (17BYY166). 
 
There is no conflict of interest to publish this paper in Journal of Chinese Linguistics. 
 
Yu Chen ( ; author for correspondence) [chenyu@tjut.edu.cn]; No. 391 Bin Shui Xi Dao 
Road, Xiqing District, Tianjin 300384, China;  https://orcid.org/0000-0002-0557-4316 
Yu Chen is also affiliated with Tianjin University. 

Shi Feng 

The
 Chin

ese
 U

niv
ers

ity
 of

 H
on

g K
on

g P
res

s: C
op

yri
gh

ted
 M

ate
ria

ls



372 JOURNAL OF CHINESE LINGUISTICS VOL.47, NO.2 (2019)

back rose. Simultaneously, the whole tongue underwent a de-arching 
movement, during which tongue dorsum lowered and the tongue stretched 
in the front-back direction. Under the mutual influence of the two move-
ments, the whole tongue moved slightly backwards and declined in height. 
Finally, the tongue back and the rear of the tongue dorsum moved closer to 
the pharynx and uvula, while the tongue front lowered. Thus, the present 
paper partially validates Shi’s (2002b) viewpoint that [ɤ] is a transitional 
monophthong in Mandarin Chinese.  
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1. INTRODUCTION 
Although the number of underlying mid vowels in Standard Chinese 

is still under debate,1 most phonologists have agreed that there is only one 
mid vowel, transcribed as /e/ or /ɤ/ in IPA (Cheng 1973; Wang 1994; Wu 
1994; Duanmu 2007, 37–38; Lin 2007, 174; Ye 2013, 55). Among the al-
lophones of the mid vowel, [ɤ] is the only one that can surface as a single 
vowel final (Cheng 1973, 21). Specifically, [ɤ] surfaces under three condi-
tions: (І) when there is no glide preceding it, (II) when its onset is not a 
labial consonant, and (III) when it precedes the nasal coda [ŋ] (Ye  and Xu 
1997, 73–74). In a nutshell, phonologically, [ɤ] is a monophthong with a 
less-constrained status in the vowel system of Mandarin; it lacks phonemic 
counterparts both in the vertical and horizontal axes of the vowel chart of 
Mandarin Chinese. 

Compared with the abundance of phonological studies on the flexi-
bility of Mandarin mid vowels, however, the acoustic realization of [ɤ] has 
received limited attention. Howie (1976, 11) argued that this mid vowel 
surfaced as [ɿʌ] when it occurred as a single vowel final without any onset 
preceding it (e.g., /ɤ/, é, transcribed by Howie as [ɿʌ]) and as [ɤʌ] after a 
non-labial consonant (e.g., /ʂɤ/, shé, transcribed by Howie as [sɤʌ]). 
Namely, when [ɤ] is under the conditions of (І) and (II) proposed by Ye 
and Xu (1997), this mid vowel becomes a diphthong, an initial non-syllabic 
vowel [ɿ] or [ɤ] plus the main vowel [ʌ]. Therefore, [ɤ] is produced as a 
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