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Phonetically Diverse Segments, Similar Behaviors  

Slavic: Complex onsets, complex codas

Romance: Restricted onsets, prefer open syllable

Segmental diversity: r - rɯ- rː - ɂ- Ʉ - Ʌ - ȯ - l - lɯ- l  ː- lʜ

SPANISH: #CC-

/pɂ-/ prado field  

/pl-/ placa sheet

/bɂ-/ brava fierce

/bl-/ blanca white

/tɂ-/ trampa trick

/dɂ-/ drama drama

/kɂ-/ crasa crass

/kl-/ clara egg white

/gɂ-/ gramo gram

/gl-/ glasea he glazes

/fɂ-/ franca sincere

/fl-/ flaca skinny

RUSSIAN: #CCCC-

/fspl-/ ΖΦΤΟΰΧα come to light

/fsplɯ-/ ΖΦΤΟΙΦΞΙsplash
/fspr-/ ΖΦΤΥΰΦΡΨΧαto spray
/vzbr-/ ΖΛΕΥΣΦ upthrust

/vzdr-/ ΖΛΘΥΣΗΡΨΧαto shudder
/vzdrɯ-/ ΖΛΘΥΙΠΡΨΧαto snooze
/fstrɯ-/ ΖΦΧΥΙάΔ meeting

/fskr-/ ΖΦΞΥΰΧα to open

/fskrɯ-/ ΖΦΞΥΜΧΡΨΧαto cry out
/vzglɯ-/ ΖΛΗΟδΘ glance

/vzgrɯ-/ ΖΛΗΥΨΦΧΡΨαΦδto feel sad
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Shared Phonological Behavior

OLiquid consonants (Romance, Slavic, cross-linguistically):

Pfacilitate clusters
Pshow affinity for nucleus
Pvocalize
Pneutralize
Pmetathesize (diachronically, synchronically)
Pare acquired late (L1, L2)

OFundamental Question:

Pwhy does such a diverse set of segments pattern together  
within and across phonologies



Articulatory Characterization of Rhotics

Delattre& Freeman (1968):
P two broad /Ƚ/ configs

P bunched
P retroflexed

P two essential constrictions
P coronal
P pharyngeal

Gick, Iskarous, Whalen & Goldstein (2003):
P AmE/έ/ produced with labial, coronal & tongue-root gestures
P acoustic stability stems from articulatory stability
P freedom of degree of constriction > freedom of place of constriction

Zawadzki& Kahn (1980):
/Ƚ/coronal-pharyngeal

P assymetricalin syllable
P similar allophony to /l/



Giles & Moll (1975):
P same dorsum for all /l/s
P dorsal contours ~ vowels

Gick, Kang & Whalen (2003):
P single post-oral gesture shared between /l/-/Ș/, and between /Ƚ/-/ɐ/

P consistent with accounts of intrusive liquids

Hardcastle & Barry (1980):
P /l/ = coronal + dorsal
P dorsal component vocalic

Sproat& Fujimura (1993):
P consonantal apical gesture
P vocalic dorsal gesture
P inherently asynchronous
P dark/light allophony follows

Articulatory Characterization of Laterals



Evidence thatliquidscharacterised articulatorily:
P {l} & {r} both consist of coronal            +  dorsal           gestures
P {l} & {r} both employ consonant-like  +  vowel-like  components
P {l} & {r} both assymetricalw.r.t. syllable: vocalic gesture closer to nucleus

Typologically-inadequate data:
P bulk of studies American English
P 18% of languages ²2 rhotics, 31% ²2 laterals (Maddieson1984)
P majority of 2-liquid systems unlike English (/Ƚ/ 7%, /r/ 41%)

Phonetically-inadequate data:
P largely acoustic
P static, not dynamic  (Fant1960, Straka1963, Jones 1969)
P isolated contexts

Phonetic Characterization of Liquids

Evidence thatliquidscharacterised articulatorily:
P {l} & {r}   both consist of   coronal +  dorsal gestures
P {l} & {r} both employ   consonant-like +  vowel-like components



Experimental Investigation of Liquid Production

OGoals:

Pexamine liquid production in wider variety of languages

Planguages contrasting multiple rhotics, laterals

Pcharacterize articulatorily, dynamically

OHypothesis:

Pliquid production involves more global tongue shaping  
than obstruents  (Goldstein 1989)



Ophonetic characterization of liquids

Oarticulatory characterization of Spanish liquids

Oarticulatory characterization of Russian liquids



Spanish Liquids

/r/-/ɂ/:

coro [ʝkoɂo] KŶŻƂżƅL

corro [ʝkoro] KŶżƅŶſŸL

/l/: always clear                [l]

no dark allophony  *[ȯ]   
dorsal gesture?

(Hualde 2005)



Experimental Investigation of Liquid Production

OMethodology

Pelicit each liquid in variety of phonological contexts

Pcompare articulation with coronal obstruents in same contexts

Pseek patterns of articulatory activity which characterise production

Pgesture: Browman & Goldstein (1995)



Method PUltrasound

O HOCUS:  Haskins Optically-Corrected Ultrasound System(Whalen et al. 2004)

P ultrasound: 127 fps  midsagittal lingual articulation

P audio: 22 kHz   synchronized acousticrecording

POptoTrak: 127 fps  3D location of anatomical markers

« front back ­

alveolar

ridge

palate

upper

pharynx



Method PCorpora

Symmetrical  Intervocalic  Environments:

front low back
[e _ e] [a _ a] [u _ u]

Stimuli:

ele pala pulula
erre parra acurruca
ere para gurú
hede pada vudú



Method PSubjects

Born Age Variety Years in US

M1 Managua 25 Nicaraguan 15

W1 Guaynabo 21 Puerto Rican 3.5

W2 Quito 20 Ecuadoran 19

W3 Miami 20 Cuban 20

W4 S. Domingo 19 Dominican 15



Spanish Consonants PIntervocalic  [ a_a ]

Stop:  [aða] (W1)

Lateral:  [ala] (W1) Tap:  [aⱪa] (W1) Trill:  [ara] (W1)



Dynamic Comparison of Dorsal Articulation

Liquid:  [ara ]  (Subject M1)



Dynamic Comparison of Dorsal Articulation

Obstruent:   [aða]  (Subject M1) Liquid:  [ara]  (Subject M1)

Olittle dorsal movement evident

Omovement towards vocalic target

Ý dorsum controlled by vowel

Ogreater lingual motion

Omovement away from vocalic target

Ý dorsum controlled by liquid



Dynamic Comparison of Dorsal Articulation: [a_a]

Stop:  [aða] (W1)

Lateral:  [ala] (W1) Tap:  [aⱪa] (W1) Trill:  [ara] (W1)


