
C
O

N
SO

N
A

N
T

 C
L

U
ST

E
R

 PH
O

N
O

T
A

C
T

IC
S: A

 PE
R

C
E

PT
U

A
L

 A
PPR

O
A

C
H

b
y

M
A

R
IE

-H
É

L
È

N
E

 C
Ô

T
É

B
.Sc. Sciences économ

iques, U
niversité de M

ontréal (1987)
D

iplôm
e R

elations Internationales, Institut d’É
tudes Politiques de Paris (1990)

D
.E

.A
. D

ém
ographie économ

ique, Institut d’É
tudes Politiques de Paris (1991)

M
.A

. L
inguistique, U

niversité de M
ontréal (1995)

S
ubm

itted to the departm
ent of

L
inguistics and P

hilosophy
in partial fulfillm

ent of the requirem
ent for the degree of

D
O

C
T

O
R

 O
F PH

IL
O

SO
PH

Y

at the

M
A

SSA
C

H
U

SE
T

T
S IN

ST
IT

U
T

E
 O

F T
E

C
H

N
O

L
O

G
Y

S
eptem

ber 2000

©
 2000 M

arie-H
élène C

ôté. A
ll rights reserved.

T
he author hereby grants to M

.I.T
. the perm

ission to reproduce and to distribute
publicly paper and electronic copies of this thesis docum

ent in w
hole or in part.

S
ignature of author_________________________________________________

D
epartm

ent of L
inguistics and P

hilosophy
A

ugust 25, 2000

C
ertified 

by_______________________________________________________
P

rofessor M
ichael K

enstow
icz

T
hesis supervisor

A
ccepted 

by______________________________________________________
A

lec M
arantz

C
hairm

an, D
epartm

ent of L
inguistics and Philosophy

À
 m

a m
ère et à m

on bébé,
qui nous ont quittés

À
 M

arielle et É
m

ile,
qui nous sont arrivés

À
 Jean-Pierre,

qui est toujours là



C
O

N
SO

N
A

N
T

 C
L

U
ST

E
R

 PH
O

N
O

T
A

C
T

IC
S: A

 PE
R

C
E

PT
U

A
L

 A
PPR

O
A

C
H

b
y

M
A

R
IE

-H
É

L
È

N
E

 C
Ô

T
É

S
ubm

itted to the D
epartm

ent of L
inguistics and P

hilosophy
on Septem

ber 5, 2000, in partial fulfillm
ent of the requirem

ents
for the D

egree of D
octor of Philosophy in L

inguistics

A
B

ST
R

A
C

T

T
his dissertation deals w

ith deletion and epenthesis processes conditioned or
constrained by the consonantal environm

ent, essentially consonant deletion, vow
el

epenthesis, and vow
el deletion. It is argued that the standard generative approach to

these processes, w
hich relies on the syllable and the principle of prosodic licensing, is

em
pirically inadequate, and an alternative sequential approach based on perceptual

factors is developed. It is proposed that the likelihood that a consonant deletes,
triggers epenthesis, or blocks vow

el deletion correlates w
ith the quality and quantity

of the auditory cues associated to it in a given context. T
he approach is im

plem
ented

in O
ptim

ality T
heory and adopts m

ore specifically the ‘L
icensing by cue’ fram

ew
ork

developed by S
teriade (1999a,c).

N
ew

 em
pirical gneralizations concerning deletion and epenthesis processes are

uncovered, in particular 1) the fact that stops are m
ore likely than other consonants to

delete, trigger epenthesis, or block deletion; 2) the role of syntagm
atic contrast in

deletion and epenthesis processes; 3) the role of the audibility of stop release bursts;
4) the existence of cum

ulative edge effects, w
hereby m

ore and m
ore phonotactic

com
binations are licensed at the edges of prosodic dom

ains as w
e go up the prosodic

hierarchy. T
hese generalizations are elucidated in term

s of internal and contextual
cues, m

odulation in the acoustic signal, and cue enhancem
ent processes at edges of

prosodic dom
ains.

T
he proposed perceptual approach achieves a substantial sim

plification and
unification of the conceptual apparatus necessary to analyze deletion and epenthesis
processes. It subsum

es under the m
ore general notion of perceptual salience

principles of syllable w
ell-form

edness and the O
bligatory C

ontour P
rinciple.

F
urtherm

ore, 
it 

elim
inates 

the 
need 

for 
exceptional 

m
echanism

s 
such 

as
extrasyllabicity at dom

ain edges.
T

he analysis is based on the study of deletion and epenthesis processes in a
variety of languages. D

etailed investigations of schw
a in P

arisian F
rench, cluster

sim
plification in Q

uébec F
rench, and stop deletion and vow

el epenthesis in O
ndarroa

B
asque are provided.
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ungarian pattern.
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he analysis of H
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as changed.
• section 4.3.1:
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he discussion of previous analyses w
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a (1999), w
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as not

available w
hen the dissertation w

as officially deposited.
• section 5.4.4.3: 

T
he rule for the positioning of the /-a/ m
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as revised.
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T
he 

constraint 
ranking 
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tableaux 

and
explanations w

ere added, together w
ith a discussion of likelihood

and gradient w
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he section w
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T

R
O

D
U

C
T

IO
N

This dissertation deals w
ith deletion and epenthesis processes conditioned or

constrained
 by the consonantal environm

ent. T
hese are essentially consonant

d
eletion, vow

el ep
enthesis, and

 vow
el d

eletion. 1 C
onsonant d

eletion and
 vow

el
epenthesis serve to avoid consonants in certain disfavored positions; vow

el deletion
m

ay be blocked w
hen it w

ould yield an undesirable consonantal configuration.

The standard generative approach to these processes relies on the syllable and
the principle of prosodic licensing, w

hich states that all phonological units m
ust be

p
rosod

ically licensed
, that is they m

ust belong to higher p
rosod

ic structure. In
p

articular, segm
ents m

ust belong to syllables. U
nder this view

, consonant deletion
and vow

el ep
enthesis serve to achieve exhaustive syllabification of the segm

ental
string, w

hen a consonant cannot be incorp
orated

 into a w
ell-form

ed
 syllable.

Likew
ise, vow

el deletion is blocked w
hen this w

ould leave a consonant that cannot
be properly syllabified.

I argu
e against the trad

itional syllabically-cond
itioned

 analyses of these
phenom

ena, on em
pirical as w

ell as conceptual grounds, and claim
 that syllable w

ell-
form

ed
ness p

lays no role in them
. I d

evelop
 an alternative sequential ap

p
roach

w
hich highlights the role of p

ercep
tual factors. T

he basic id
ea is encod

ed
 in a

P
rincip

le of P
ercep

tu
al Salience, accord

ing to w
hich every segm

ent m
u

st be
sufficiently salient. A

 consonant deletes or triggers ep
enthesis w

hen the cues that
p

erm
it a listener to d

etect its p
resence are d

im
inished

. D
eletion rem

oves such
deficient segm

ents, ep
enthesis p

rovides them
 w

ith additional salience. Likew
ise,

vow
el d

eletion is blocked
 w

hen this w
ould

 leave a consonant w
ith d

im
inished

perceptual cues. M
aintaining the vow

el avoids rem
oving cues that are crucial to that

consonant. The likelihood that a certain consonant deletes, triggers ep
enthesis, or

blocks vow
el deletion correlates w

ith the quality and quantity of the auditory cues
associated to it in a given context.

1T
his is not to say that all instances of consonant deletion, vow

el ep
enthesis, and vow

el deletion
are m

otivated
 by the consonantal environm

ent. V
ow

el ep
enthesis m

ay be d
riven, and

 vow
el

deletion blocked, by rhythm
ic constraints, for exam

p
le the desire to avoid final stress, achieve a

w
ell-form

ed
 trochee (e.g. French, Fagyal 1998, 2000; G

alician, M
arti'nez-G

il 1997), or conform
 to

m
inim

al-w
ord

 cond
itions (e.g. M

ohaw
k, H

agstrom
 1997; L

ard
il, K

. H
ale 1973). C

onsonant
lenition, w

hich m
ay result in com

p
lete d

eletion, also typ
ically ap

p
lies intervocalically (K

irchner
1998; Lavoie 2000).
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This ap
p

roach is im
p

lem
ented in O

p
tim

ality Theory and uses p
honetically-

m
otivated

 
constraints 

p
rojected

 
from

 
observable 

p
honetic 

p
rop

erties. 
T

his
investigation p

ursues a m
ore general line of research that has been d

evelop
ing

recently and
 that reassesses the role of the syllable in segm

ental p
rocesses and

exp
lores the contribution of p

ercep
tual factors (e.g. Flem

m
ing 1995; Jun 1995; C

oflte'
1997a, 1999; Boersm

a 1998, 1999; H
um

e 1999; Y
. K

ang 1999, 2000; K
ochetov 1999;

Steriad
e 1999a,c,d

, to ap
p

ear; H
u

m
e &

 Johnson, to ap
p

ear). It ad
op

ts m
ore

sp
ecifically the ‘L

icensing by cu
e’ ap

p
roach d

evelop
ed

 by Steriad
e (1999a,c),

according to w
hich the likelihood that a feature or segm

ent occurs in a given context
is a function of the relative perceptibility of that feature or segm

ent in that context.

It is argued that a p
ercep

tion-based sequential ap
p

roach is sup
erior to those

based on syllable w
ell-form

edness because it achieves significantly greater em
pirical

coverage as w
ell as a substantial sim

p
lification and unification of the concep

tual
ap

p
aratus necessary to analyze deletion and ep

enthesis p
rocesses. N

ew
 em

p
irical

generalizations concerning these p
rocesses are uncovered, in p

articular 1) the fact
that stop

s are m
ore likely than other consonants to delete, trigger ep

enthesis, or
block d

eletion; 2) the role of syntagm
atic contrast in d

eletion and
 ep

enthesis
processes: consonants that are m

ore sim
ilar to adjacent segm

ents are m
ore likely to

delete or trigger vow
el epenthesis than consonants that are m

ore contrastive; 3) the
role of the aud

ibility of stop
 release bursts; 4) the existence of cum

ulative ed
ge

effects, w
hereby m

ore and m
ore phonotactic com

binations are licensed at the edges
of p

rosod
ic d

om
ains as w

e go up
 the p

rosod
ic hierarchy, thereby red

ucing the
likelihood of consonant deletion and vow

el epenthesis and increasing that of vow
el

deletion. These generalizations are elucidated in term
s of internal and contextual

cues, m
odulation in the acoustic signal, and cue enhancem

ent processes at edges of
prosodic dom

ains.

This perceptually-m
otivated approach integrates principles that w

ere thought
to be independent under the m

ore general notion of perceptual salience: on the one
hand

, p
rincip

les of syllable w
ell-form

ed
ness, on the other hand

, the O
bligatory

C
ontour Princip

le. Furtherm
ore, it elim

inates the need for excep
tional m

echanism
s

such as extrasyllabicity at dom
ain edges. The resulting theory is m

ore coherent as it
unifies p

henom
ena that are sim

ilar but for w
hich radically different p

rincip
les had

been invoked.

The irrelevance of syllable w
ell-form

edness has been argued for w
ith respect

to processes other than consonant deletion and vow
el epenthesis, notably laryngeal

contrasts (Steriad
e 1999a,c), p

lace contrasts (Steriad
e 1999a), and

 p
alatalization

(K
ochetov 1999). T

hese resu
lts raise the p

ossibility that the syllable cou
ld

 be
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disp
ensed w

ith in all segm
ental p

honology. H
ow

ever, this conclusion is not to be
taken as im

p
lying that syllables are devoid of any p

honological status. It is w
ell

beyond the scop
e of this dissertation to determ

ine the exact role of the syllable in
p

honology, but one p
lausible scenario is to view

 the syllable as a p
urely rhythm

ic
constituent, w

hich is crucial in accounting for rhythm
ic processes (e.g. shortening in

closed syllables, lengthening in open or stressed syllables, stress on heavy syllables)
but is irrelevant for segm

ental ones. I leave for future research the exp
loration of

this and other issues related to the scope of syllable structure in phonology.

The dissertation is organized as follow
s.

C
hap

ter 1 introduces the syllabic ap
p

roach to deletion and ep
enthesis and

evalu
ates its em

p
irical coverage. T

his ap
p

roach is argu
ed

 to be insu
fficient,

unnecessary, and inadequate. I discuss several deletion and epenthesis processes for
w

hich a syllabic account has been p
rop

osed and show
 that it does not hold up

on
closer exam

ination of the facts. These patterns are consonant deletion in H
ungarian,

A
ttic G

reek, English, and Icelandic, and vow
el ep

enthesis and deletion in French.
G

iven the com
plexity of the French case, it is discussed in chapter 2, entirely devoted

to the French schw
a. W

hile show
ing the inadequacy of syllable-based analyses, these

patterns also reveal generalizations and tendencies in the application of deletion and
ep

enthesis. T
hese constitu

te the em
p

irical basis of the d
issertation, w

hich the
fram

ew
ork d

evelop
ed

 in su
bsequ

ent chap
ters is m

eant to accou
nt for. T

hese
generalizations are:
1: C

onsonants w
ant to be adjacent to a vow

el, and preferably follow
ed by a vow

el.
2: Stops w

ant to be adjacent to a vow
el, and preferably follow

ed by a vow
el.

3: Stops that are not follow
ed by a [+cont] segm

ent w
ant to be adjacent to a vow

el.
4: C

onsonants that are relatively sim
ilar to an adjacent segm

ent w
ant to be adjacent

to a vow
el, and preferably follow

ed by a vow
el.

5: C
onsonants that d

o not surface at the ed
ge of a p

rosod
ic d

om
ain w

ant to be
adjacent to a vow

el, and preferably follow
ed by a vow

el.
6: C

oronal stops w
ant to be follow

ed by a vow
el.

C
h

ap
ter 

3 
p

resen
ts 

th
e 

p
ercep

tu
al 

m
otivation

s 
th

at 
u

n
d

erlie 
th

e
generalizations presented in chapters 1 and 2 and develops an O

ptim
ality-theoretic

constraint system
 that derives these generalizations and yields the desired patterns

of consonant d
eletion, vow

el ep
enthesis, and

 vow
el d

eletion. I argue that both
m

arked
ness and

 faithfu
lness constraints encod

e the d
esirability of p

ercep
tu

al
salience. I also discuss a num

ber of issues that this perceptually-m
otivated analysis

raises, notably the role of phonetics and perception in synchronic gram
m

ars and the
treatm

ent of variation in O
ptim

ality Theory. I end the chapter w
ith tw

o sim
ple case
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stud
ies to illustrate the functioning of the constraint system

 I p
rop

ose: L
enakel

vow
el epenthesis and Sranan consonant deletion.

C
hap

ters 4 and
 5 exp

and
 on tw

o of the factors that w
ere show

n to affect
consonant deletion, vow

el epenthesis, and vow
el deletion in the previous chapters:

syntagm
atic contrast and the p

rosodic structure. C
hap

ter 4 is concerned w
ith the

role of syntagm
atic contrast in consonant d

eletion and
 vow

el ep
enthesis. It

elaborates on the generalization noted in chap
ters 1 and 2 that consonants that are

m
ore sim

ilar to adjacent segm
ents are m

ore likely to delete or trigger ep
enthesis

than consonants that are m
ore contrastive. T

he ap
p

roach to syntagm
atic contrast

presented in chapter 3 is com
pared w

ith previously proposed ones, in particular the
O

C
P. It is concluded that this principle fails to account for the full range of effects of

identity or sim
ilarity avoidance. Then I ap

p
ly the p

rop
osed system

 to several case
stu

d
ies of consonant d

eletion and
 vow

el ep
enthesis, in ord

er of increasing
com

p
lexity. C

atalan, Black English, and French illustrate the role of agreem
ent in

place of articulation, voicing, and m
anner of articulation in deletion and epenthesis

p
atterns. H

u
ngarian show

s the p
ossible interaction of m

anner and
 p

lace of
articulation. Finally, I analyze in detail the very com

plex pattern of w
ord-final cluster

sim
plification in Q

ue'bec French, w
hich m

ost clearly illustrates the gradient effect of
sim

ilarity on consonant deletion.

In chapter 5 I investigate in m
ore detail w

hat I call edge effects, w
hich refer to

the fact that m
ore com

p
lex com

binations of consonants are typ
ically allow

ed
 at

edges of p
rosodic dom

ains, as op
p

osed to dom
ain-internal p

ositions. The greater
tolerance for consonant clusters at edges explains the presence of asym

m
etries in the

ap
p

lication of d
eletion and

 ep
enthesis p

rocesses betw
een internal p

ositions and
edges of constituents. Edge effects have been investigated alm

ost exclusively at the
w

ord level. This chap
ter exp

ands the em
p

irical basis of edge effects by looking at
p

atterns of consonant deletion, vow
el ep

enthesis, and vow
el deletion that disp

lay
edge effects at levels above the w

ord, and show
ing the cum

ulativity of edge effects,
w

hereby consonants are m
ore and m

ore easily tolerated as w
e go up

 the p
rosodic

hierarchy. W
e w

ill see how
 the p

ercep
tual ap

p
roach advocated here naturally and

sim
ply accounts for edge effects and their cum

ulative behavior, w
ithout the need for

excep
tional m

echanism
s su

ch as extrasyllabicity. T
his ap

p
roach relies on the

existence of cu
e enhancem

ent p
rocesses at ed

ges of p
rosod

ic d
om

ains, w
hich

increase the perceptibility of consonants in these positions. The patterns analyzed in
this chapter include epenthesis and deletion in A

rabic, French, Picard, and M
arais-

V
ende'en. I develop

 in greater detail one case study: consonant deletion and vow
el

epenthesis in Basque, w
ith special em

phasis on the dialect of O
ndarroa.


