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Conclusions 
•  Subject 1 and subject 4 showed statistically significant 
difference between the retroflex and non-retroflex 
articulations in terms of lip rounding. Therefore, lip 
rounding can indeed be used for some Taiwan 
Mandarin speakers to enhance the acoustic properties 
of retroflexes. 
•  For subject 4, lip rounding was a salient gesture for 
retroflexion contrast in non-rounded vowel context, but 
not in rounded vowel context. Therefore, use of 
enhancing gestures may be context-dependent.  
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Retroflex articulations 
•  Prototypical retroflex articulations involve a 

backward bending of the tongue tip (e.g., Trask 
1996), sometimes accompanied by a flattening of 
the tongue middle as a result of tongue back 
retraction (Hamann 2004). 

•  Retroflexes may broadly refer to consonants that 
have a place of articulation anywhere between the 
alveolar ridge and the hard palate (Hamann 2004). 

•  Mandarin retroflexes                   were argued to be 
more like post-alveolars in Ladefoged Wu (& 1984) 
as their X-ray images of Mandarin /ʂ/ indicated the 
constriction made around the center of the alveolar 
with the tongue blade, instead of tongue tip. 
Similarly, Lee and Zee (2003) reported Mandarin 
retroflex to be apical post-alveolars. 

•  The complex gestures and variability in the place 
of articulation continuum involved in retroflex 
articulations may be the reason why 1) retroflexes 
are typologically rare (Ladefoged& Bhaskararao 
1983) and 2) in some languages like Mandarin 
there is a tendency of merging the retroflexes into 
their dental/alveolar counterparts. 

Lip rounding as an enhancing 
gesture in Mandarin retroflexes? 

•  Theory of enhancement (Stevens et al, 1986; 
Keyser & Steven, 2006): additional motoric 
instructions are used to enhance the saliency of a 
jeopardized feature. 

•  Retroflexion is acoustically characterized by 
clustered F2, F3 and F4 (Stevens & Blumstein 
1975), and this pattern can be similarly achieved by 
lip rounding should the tongue configurations for 
retroflexion are compromised.  

•  As opposed to concurrent lip-rounding in Polish 
retroflexes (Ladefoged & Maddieson 1996), Stevens 
et al’s (2004) argue against Mandarin speakers 
using a lip-rounding gesture to enhance retroflexion 
contrast because it could potentially jeopardize  

   phonological contrasts such as in /ʂan/ ‘mountain’    
   and  /ʂwan/ ‘to tie’ (Duanmu 2000). 
•  However, Lu’s (2005) durational study of Mandarin 

syllables reported CGVX to be significantly longer 
than the CVX counterparts, regardless of task type 
(natural speech vs. text reading) and word position 
(word-initial vs. word-final). Therefore, the 
prenucleus glide may have timing contribution to 
the syllable duration, providing a salient duration 
cue to the distinction of, say, /ʂan/ and /ʂwan/. 

•  This study investigated the possibility of lip 
rounding as an enhancing gesture in Mandarin 
retroflexes with articulatory observations.  

 

Methods 
•  Subjects: 4 native speakers (2 males, 2 females) of 
Taiwan Mandarin; aged between 18 and 22. 
•  Materials: 14 syllables, each embedded in a carrier 
phrase, were repeated 10 times, yielding  a total 
number of 140 tokens.  
•  EMA (electromagnetic articulography): 3 tongue 
sensors; 4 lip corner sensors; 3 reference sensors 
for the purpose of head movement normalization. 
•  Rounding is measured based on the distance 
between the left and right corners of the lips. 
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