Towards a Gestural
Characterization dfiquids:



Slavic: Complex onsets, complex codas
Romance: Restricted onsets, prefer open syllable

RUSSIAN #CCCeE SPANISH #CG

rd

'spl- ZOTO0Xa come to g
ffsg-pd w Z2@T7T0/ @=/spl ash

[fspr- ZPTYUPPWUXay spr a 9
Ivzbr- ZANAEYZ @ upthrust

Ivzdr- ZNOYZHPWHXxr shudde ?
Ivzadrddin w ZA QY [TPHUXay snhnooze 7
[fsts-kur w Z@XY/ d4 meeting ?
[fskr-/ ZPZYJXa to open

ffsledur w Z@=YMXP WXy cry ouU 7
Ivzglgdh w ZAHOO O gl ance

Ivzgrgun W ZAHY YOX AYa ¢ide e s a df>p

Segmental diversity r-r-wm-2-9-A-o-1-1-du-1 H



O Liquid consonants (Romance, Slavic,-tiragpsistically):

P facilitate clusters

P show affinity for nucleus

P vocalize

P neutralize

P metathesize (diachronically, synchronically)
P are acquired late (L1, L2)

O Fundamental Question:



Delattre& Freeman (1968):
P two broad/t/ configs
P bunched
P retroflexed
P two essential constrictions
P coronal
P pharyngeal

Zawadzk& Kahn (1980):

/ Earonatpharyngeal
P assymetricah syllable
P similar allophony td/

(Delattre & Freeman 1968)

Gick Iskarous, Whalen & Goldste2003):

P AmE ¢ produced with labial, coronal & tonguweot gestures

P acoustic stability stems from articulatory stability

P freedom of degree of constriction > freedom of place of constriction



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

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

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

U U U T

Gick Kang & Whalen (2003):
P single postoral gesture shared betweAA/Y, and betweelt/-/e/
P consistent with accounts of intrusive liquids



Evidence thaiquidscharacterisedurticulatorily
P {I} & {r} dodbihcoas®s0b6T 1012 + cordersal gestugestures
P {I} &{r} bothemploy conconaniixe #+woweelke compomemts

P {I} & {r} bothassymetrical.r.t syllable: vocalic gesture closer to nucleus

Typologicallyinadequate data:
P bulk of studies American English

P 18% of languages 2 rhotics,31%?2 2 laterals (Maddiesonl984)
P majority of2-liquid systems unlike Engl{gH 7%,/r/ 41%)

Phoneticallynadequate data:

P largely acoustic
P static, not dynami¢Fant196Q0 Strakal963 Joned.969
P isolated contexts



O Goals:

P examine liquid production iwider variety of languages
P languages contrastingu/tiple rhotics, laterals
P characterizearticulatorily dynamically

O Hypothesis:

P liguid production involves more global tongue shaping
than obstruent{Goldstein 1989)



O articulatorycharacterization of Russian liquids



Irl-l 2/

/I

coro [kow] KY Z B z
corro[korol KYz b Y

always clear [1]
no dark allophony [ ©
dorsal gesture?

LAB

Stop p

b
Nasal
Affricate
Fricative
Rhotic

Lateral

Vowel

LD

DEN ALV PA PAL

(Hualde 2005)

VEL




O Methodology

P elicit each liquid in variety of phonological contexts

P compare articulation with coronal obstruents in same contexts

P seek patterns of articulatory activity which characterise production
P gesture Browman & Goldstein (1995)



O HOCUS Haskins Opticalorrected Ultrasound SysteffVhalen et al. 2004)
P ultrasound: 127 fps midsagittal lingual articulation
P audio: 22 kHz synchronized acouséicording
P OptoTrak 127 fps 3D location of anatomical markers

alveolar
ridge

o : upper
- pharynx

« front



Symmetrical Intervocalic Environments:

Stimuli:

front
le _e]

ele
erre
ere
hede

low
[a_a]

pala
parra
para
paaa

back
[u_u]

pulula
acurruca
gura
vuad



M1
W1
W2
W3
w4

Born

Managua
Guaynabo
Quito

Miami

S. Domingo

Age
25
21
20
20
19

Variety
Nicaraguan
PuertoRican
Ecuadoran
Cuban
Dominican

Yearsn US

15
3.5
19
20
15






Liquid: [ara] (Subject M1) %

o o - —-95 msec
= -48 msec

0 msec

- 47 msec

94 msec




Obstruent: 04 (Subject M1) Liquid: @rg (Subject M1)

-95 msec ~95 meec

-48 msec —48 msec
47 msec 47 msec
94 msec 94 msec

Olittle dorsal movement evident Ogreater lingual motion
Omovement towards vocalic target Omovement away from vocalic target



Stop: §dg (W1)

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



