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PHONETIC EXPLANATIONS FOR DEVOICING OF HIGH VOWELS 

Hector R .  Javkin, Phonetics Laboratory, University o f  California, 

Los Angeles 

It has been well established (Greenberg 1966, Jaeger 1978) 

that high vowels devoice more frequently than low vowels.  Ohala 

(1975) suggested two explanations on the basis o f  a model of  

speech aerodynamics. The model predicted that oral air pressures 

would be  higher for high than for low vowels, thus reducing the 

pressure drop across  the glott is necessary  for voicing; and that 

air veloci ty  would be greater at the place o f  maximum constr ict ion 

for high than for low vowels ,  resulting in more noticeable fr ica— 

tion. A further hypothesis i s  that the transfer function o f  the 

vocal t rac t  resul ts  in greater fr icative noise for high than for 

low vowels.  Measurements from one speaker suggest that the pres— 

sure differences between high and low vowels cannot be the explana- 

tion, since those pressures, averaged over three environments, are 

essential ly equal: 

/1/ .UO cm H20 

/u/ .5“  cm H20 

/0/ .51 cm H20 

/æ/ .113 cm H20 

The hypothesis that the transfer function is responsible for the 

greater noisiness of high vowels was tested with a computer vocal 

t ract  model which produced random noise at the place o f  maximum 

constr ict ion for three modeled Russian vowels. The output o f  the 

model was subjected t o  a Fourier analysis, which did not yield 

relevant dif ferences in fricative amplitude. It i s  clear from 

this study that the explanation must lie in the narrower constric- 

tion and greater air velocity for high than for low vowels. 

References 

Greenberg, J .  (1966): "Synchronic and diachronic universals in 

phonology", Lg. “2:508—17. 

Jaeger, J. (1978): "Speech aerodynamics and phonological uni- 
versals",  Proc. Berkeley Ling. Soc.  hz311—29. 

Ohala, J .  (1975): "A  mathematical model of speech aerodynamics", 

in Speech Communication. Proceedings of the Speech Communi- 

cation Seminar, Stockholm, Aug. 1-3, 157“. Vol. 2 ,  PP- 55—72. 

.
.
"
 

_. 


