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TEMPORAL CHARACTERISTICS OF COARTICULATION BETWEEN CONSONANTS AND 

ADJACENT VOWELS - X-RAY MICROBEAM STUDY ON JAPANESE AND ENGLISH - 

S .  K i r i t a n i ,  H .  Hi rose and M.  Sawashima, Research Ins t i tu te  of  

Logopedics and Phoniatr ics,  Universi ty o f  Tokyo, Japan 

Temporal pat terns of  coarticulation between consonants and ad- 

jacent vowels may vary depending on the  phonetic types of the seg- 

ments. D i f f e r e n t  languages may also exhibi t  d i f f e ren t  temporal 

charac te r i s t i cs .  The present study i s  an attempt to  invest igate 

these problems by observing ar t iculatory movements using the x-ray 

microbeam method (K i r i tan i  e t  a l ,  1975) both on Japanese and Ameri— 

can English. 

Method 

Speech mater ia ls  studied were  mvlcvzae (C :m, t , k , s  v = i , e , a , o , u )  

in Japanese, and pvp (V=ten English vowels) and selected CVC words 

in English. Three or four lead pel le ts  were  attached to  the tongue 

and a single pellet was attached to the lower incisor and to the 

lower lip. Movements of the pellets were t racked by the x-ray mi— 

crobeam at a ra te  of 130 frames per second. Pellet positions at_ 

selected moments of the consonantal events were  sampled and the 

var ia t ions  over d i f f e ren t  vowel contexts were analyzed. 

Resul ts  and Comments 

I t  was  observed that ,  in Japanese, perturbat ions of  the conso- 

nant ar t icu lat ions by the post-consonantal vowels were  generally 

greater  than that by the pre-consonantal vowels. The degree of the 

temporal overlap of  the consonant and vowel art iculat ions appears 

to  vary depending on the type of the vowel. Tongue movement f o r  the 

vowel / i /  showed a greater overlap with consonant articulations 

than other vowels. 

In English, perturbation of the consonants by the pre-conso— 

nantal vowels were greater than that by the post-consonantal vowels. 

The asymmetry between the carryover e f f e c t  and the anticipatory 

e f fec t  was larger  for  the so—called tense vowels than for lax vowel$ 

E f f e c t s  of  prosodic factors such as the stress pattern in 

English are  also being analyzed. 
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