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Shanghainese has five tones which are split into high (yin) and low (yang) tonal registers. 
Tonal pitch level is represented by numbers 1-5, from 1 being the lowest to 5 the highest. 
Entering tones (underlined) are syllables that end with a glottal stop (e.g. [paʔ55] ‘eight’) whereas 
normal contour tones (e.g. Ping, Shang and Qu) appear in non-glottal ending syllables.  
 
                         Tone 
Register 

Ping, Shang & Qu tones 
Ping=Level; Shang=Rising; Qu=Departing 

Entering tone 

Yin (high register) T1: 52 T2: 34 T4: 44 
Yang (low register) T3: 14 T5: 24 
(Zhu 2006) 
 
Observations of Shanghainese consonant-tone interactions show that in monosyllabic words, 
Shanghainese voiced obstruents (stops, fricatives and affricates) always occur in a Yang-
condition only (thus are named ‘depressors’ in this study) and voiceless obstruents always in 
a Yin-condition (thus ‘anti-depressors’). Approximants that have a clear voice appear in a 
Yin-register but they go with a Yang-register when they become breathy. Data from my 
recordings of a female Shanghainese speaker. Recent phonetic studies (e.g. Cao & Maddieson 
1992; Ren 1992; Zhu 2011; Chen 2015) confirm that voiced depressors in Wu dialects are in fact 
voiceless with concomitant breathy quality on the initial consonants and the onset of their 
immediately following vowel through spreading. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
However, in multi-syllabic lexical words, voiced obstruents in non-initial positions are truly 
voiced (e.g. [pɔ33 dɔ44] ‘report’). Tone sandhi rules apply in multi-syllable words which results in 
non-initial (anti-)depressors being opaque to the systematic matching between consonant 
voicing and registers as in monosyllables. In bi-syllablic words for example, tone sandhi rules 
require that the tone of the first syllable (partially) spreads (if initial syllable = T1-T4) or 
shifts (if T5) to the second syllable. In this case, the tone contrast for voiced and voiceless 

Obstruents 
voiced and breathy obstruents: depressors voiceless unaspirated and aspirated obstruents: 

anti-depressors 
[bu14]  ‘old woman’ [pɔ34] ‘baby’ 
[ba14] ‘queue’ [pa(ʔ)44] ‘dad’ 
[dɔ14] ‘route’ [paʔ44] ‘eight’ 
[dɔʔ24] ‘read’ [tan34] ‘hit’ 
    
[vəә14] ‘not’ [fu52] ‘pay’ 
[zəәʔ24] ‘ten’ [tsoŋ52] ‘mid’ 
[dʑɪɔ14 (tsu)] ‘car’ [tɕɪeʔ44] ‘foot’ 
[ʑiɑ14] ‘thank’   
[ɦo14] ‘below’ [phɔ34] ‘bubble’ 
  [thoŋ52] ‘get through’ 
  [khɔ34] ‘test’  
  [tɕhi34] ‘go’ 

Approximants 
Depressor approximants Anti-depressor approximants 
[l̤aʔ24] ‘spicy’ [la52] ‘pull’ 
[m̤ɔ14] ‘fur’ [mɔ52] ‘cat’ 
    



obstruents at the initial position in monosyllables is neutrailsied in non-initial positions in bi-
syllables (e.g. [pɔ33 dɔ44] ‘report’ vs. ([pɔ33 taʔ44] ‘repay’):  
 
 
Monosyllables (low registers in bold) Bi-syllables: X (the 2nd syllable) = could be any tones from T1-T5 
T1: 52 [ɕɪɔ52] ‘cross’ T1 + X: 55 + 22    [ɕɪɔ55 thoŋ22] ‘traffic’ X (T1): [thoŋ52] ‘through’ 
T2: 34 [pɔ34] ‘report’ T2 + X: 33 + 44 [pɔ33 dɔ44] ‘report’ X (T3): [dɔ14] ‘passage’ 
 [pɔ34] ‘report’  [pɔ34 taʔ44] ‘repay’ X (T4): [taʔ44] ‘answer’ 
T3: 14 [di14] ‘ground’  T3 + X: 11 + 44 [di11 dɔ44] ‘underground’ X (T3): [dɔ14] ‘passage’ 
T4: 44/34 [kuɔʔ44] ‘bone’ T4 + X: 33 + 44 [kuɔʔ33 dəәʊ44] ‘bone’ X (T3): [dəәʊ14] ‘head’ 
T5: 24 [l̤aʔ24] ‘wax’ T5 + X: 11 + 24 [[l̤aʔ11 tsɔʔ24] ‘candle’ X (T4): [tsɔʔ44] ‘candle’ 
(adapted from Zhu 2006: 17) 
 
 
This paper aims to offer a representational explanation to two issues in Shanghainese 
discussed above: (i) What are the laryngeal representations for (non-)depressors and the 
mechanism behind the register split induced by phonation in monosyllabic words? (ii) Can 
the opacity of depressors when tone sandhi occurs be explained?  
 
The talk will provide a laryngeal representation couched in standard Element Theory 
(Backley 2011) but with an extension of sub-segmental representations to incorporate lateral 
and horizontal head-dependent relations in an element geometry that captures a wider range 
of phonation contrasts in order to account for Shanghainese depressor effects. The paper will 
also argue for an autonomous tonal structure above segmental structure as the channel 
through which tone sandhi rules in tone-segment interactions are implemented. 
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