
Elements
Vocalic Elements in Consonants



Consonants
• Glides are semivowels


• Hence, resonance pattern



Consonants
• Resonance elements (3):


• |I|: dIp 

• |U|: rUmp


• |A|: mAss



Consonants
• Resonance elements (3):


• |I|: [i] ~ [j] 

• |U|: [u] ~ [w]


• |A|: [a] ~ [r,…]



Consonants
• Not all consonants have clear resonance patterns


• e.g., stops, fricatives, glottals…


• How do listeners distinguish [t] from [p]?



Consonants
• Obstruents are signaled by


• Formant transitions into vowels


• Noise Center of Gravity


• Hence: Latin factum ~ Italian fatto 

• Consonant clusters become geminates



Consonants
• Elements are defined by resonance pattern


• To identify elements in consonants, we can look at the 
vowel transitions


• e.g. ata ~ apa ~ aka 

• Or the noise CoG


• e.g. asa ~ afa ~ axa



Consonants
• There are three resonance elements


• |I|, |U|, |A|


• There are many more consonants…



Consonants
• Two solutions:


• Head vs. Dependent


• Language specific representations


• (complex resonance)



Consonants
• How to determine consonant elements


• Phonetic evidence


• Phonological evidence



Consonants
• Phonetic evidence


• Resonance properties


• dIp, mAss, rUmp 

• As in vowels, different properties of resonance can be 
important



Consonants
• Phonological evidence:


• Class behaviour


• V~C interaction



Consonants
• Class behaviour:


• If segment X is subject to the same rules/constraints as 
segment Y, they must share structure


• e.g., Ngiyambaa coronals


• [d̪, n̪] vs. [d, n, l, r, ɹ]



Consonants
• V~C interaction


• e.g., Ngiyambaa


• [d,̪ n]̪ → [ɟ, ɲ] / [i, j] __ 

• |I| → |I| / |I| __



Consonants
• Resonance elements in consonants:


• |I| palatals and some coronals


• |U| labials and velars


• |A| gutturals and some coronals



Consonants
• Place features



Consonants
• Resonance elements



|I|
• Palatals and some coronals


• Palatals interact with |I|-vowels


• e.g., Ngiyambaa


• Coronals group with palatals


• Bamike


• V~C interaction and palatal ~ coronal class



|I|
• Phonetically, coronals and palatals are very similar


• High F2, low F1



|I|
• Head - dependent


• Dental and alveolar consonants are weaker


• Epenthesis, deletion


• Assimilation



|U|
• |U| labials and velars


• Articulatorily very distant


• (But: affinity clear in labiovelars!)


• Acoustically, phonologically less so



|U|
• Labials interact with vowels


• Mapila Malayalam


• pal ~ palɨ


• jap ~ jappu



|U|
• Labials and velars interact


• Latin clusters in Romanian


• English final cluster reduction



|U|
• Head - Dependent


• Labials are |U|


• Appear stronger (wide distribution, velar nasals are 
default in many languages)


• V~C interactions: lowering of F3



|U|
• Remember |U|-vowels


• |U|


• [y] ~ |I,U|



|A|
• |A| gutturals and some coronals



|A|
• Low vowels and gutturals interact


• V~C interaction in Salish



|A|
• Low vowels and rhotics interact


• e.g., V~C pairs in English



|A|
• The mAss pattern is less distinct


• Hence, more articulatory ways to achieve it



Conclusion
• Three resonance elements account for all C-places


• Head - Dependent


• Languages choose their own underlying representation



Spectral examples
• Plosives (with the vowel [i])

dIp 
(Because vowel= [i])

[iti] [ipi] [iki]

Artefact, please ignore

F2 appears to 
come from low 

frequency region

F2 quite 
Horizontal



Spectral examples
• Fricatives (with the vowel [a])

High frequency 
Noise

[asa] [afa] [axa]

Artefact, please ignore

Velar “pinch”

F2 quite 
Horizontal

Much more uniform 
distribution of noise 

energy across 
spectrum, quite 
similar actually



Spectral examples
• Fricatives (with the vowel [a])

[aja] [awa] [aɹa]

Artefact, please ignore

F1 drops somewhat 
because of slight 

increase of closure  

Oh, that 
glorious dIp 

Very strong  
concentration of 

resonance energy 
in the lower frequency 

band: the “bUmp”     F2 stable


