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1. Introduction
- Place of articulation is usually specified purely in term

s of the position of the prim
ary

constriction, unless there is a contrastive secondary articulation (but see Chom
sky

and H
alle 1968:307).

- In non-dorsal consonants, tongue body position is typically redundant, and does not
figure in descriptive phonetic characterizations.

M
ain claim

s:
- Tongue body backness m

ust be specified during coronals in order to account for
interactions betw

een coronal consonants and adjacent vow
els.

- The relationship betw
een coronal place and backness is shaped by ease of articulation

constraints, form
ulated as cooccurrence constraints in O

T.

2. Som
e coronals condition vow

el fronting
- It is w

ell established that coronals can condition fronting of vow
els (Clem

ents 1991,
H

um
e 1992), e.g. Cantonese (Cheng 1991). O

ther exam
ples are discussed by

Flem
m

ing (1995, 2002) and H
um

e (1992).

(1) 
i

y
u

e
O

o
a,a˘

(2) 
kHyt

‘decide’
kHut

‘bracket’
hO

‘boots’
ho

‘river’

tHyt
‘to take off’

*tHut
tHUk

‘bald head’
tHOn

‘a shield’
*tHon

tHok
‘to carry (on shoulders)’

3. O
ther coronals condition vow

el retraction
- N

ot all kinds of coronals can condition vow
el fronting – retroflexes condition vow

el
retraction (G

nanadesikan 1994)
- e.g. K

odagu (Em
eneau 1970, Burrow

 and Em
eneau 1984): front vow

els do not
appear before retroflexes (except w

hen a palato-alveolar precedes).

(3) 
i

µ
u

plus vow
el length contrasts

e
F

o
a

(4) 
µ

Íi
‘the w

hole’
uÍµ

-
‘to put on (sari)’

*iÍ
kµ

˘Òµ
‘low

er, below
’

ku˘Òµ
‘cooked rice’

*i˘Ò
F˜e

‘double’
o˜ak-

‘to dry’
*e˜

kF˘Íµ
‘ruin, rottenness’

ko˘ÍF
‘m

onkey’
*e˘Í

4. O
utline of the proposal

- The effect of coronals on adjacent vow
els involve assim

ilation to the tongue body
position of the coronal.

- Coronal place influences tongue body position because the tongue tip is attached to
the tongue body

- The constraints required for the analysis of vow
el fronting/retraction also derive a

w
ide range of other coronal-vow

el interactions.

5. The articulatory basis of coronal-backness interactions
Placem

ent of the tongue tip and blade to form
 a coronal constriction is easiest if the

tongue body m
oves cooperatively.

- A
nterior coronals (dentals and alveolars) require the tongue tip/blade to be near the
teeth, m

ost easily achieved if the tongue body is fronted (Ö
hm

an 1966:167, Stevens
1999:355).

- N
on-anterior lam

inals (palato-alveolars) – it is difficult to form
 a lam

inal constriction
behind the alveolar ridge w

ithout the front of the tongue body being close to the
hard palate, i.e. fronted.

- N
on-anterior apicals (retroflexes) it is easiest to curl the tongue tip back tow

ards the
palate if the tongue body is back, allow

ing the front of the tongue to be low
ered.

N
B There is w

ide variation in term
s used to describe coronals

6. The analysis
- Constraints on tongue body position during coronals:

(5) 
A

N
TERIO

RÆ
F

RO
N

T: [+anterior] Æ
 [-back]

P
A

LA
TO-A

LV
EO

LA
RÆ

F
RO

N
T: [-anterior, lam

inal] Æ
 [-back]

R
ETRO

FLEXÆ
B

A
CK: [-anterior, apical] Æ

 [+back]

- [lam
inal]/[apical] are m

utually exclusive (cf. [+/- distributed])
- [anterior], [apical]/[lam

inal] only apply to coronals
- coronals are sounds w

ith a constriction form
ed by the tongue tip or blade – not

palatals [j, c, Ô, C, etc], not front vow
els.

- a [-back] consonant is not necessarily a palatalized consonant (see below
).



2

- M
ain assim

ilation constraint (cf. Lom
bardi (1999)):

(6) 
A

G
REE(back): A

 consonant m
ust have the sam

e value of [back] as an adjacent
vow

el.

6.1 Fronting of vow
els adjacent to anterior coronals and palato-alveolars

- Fronting by anterior coronals ([ i] front tongue body, [ µ] back tongue body):

(7) 
/tu/

A
N

TERIO
RÆ

F
RO

N
T

A
G

REE
(back)

ID
EN

T
(back)V

a.
t µu

*!
b.

t iu
*!

c.
+

         t iy
*

- Fronting by palato-alveolars:

(8) 
PA

Æ
F

RO
N

T, A
G

REE (back) >> ID
EN

T(back)V

- PA
Æ

F
RO

N
T >> A

N
TÆ

F
RO

N
T m

ay be universal: if anterior coronals condition
fronting, so do palato-alveolars.

6.2 R
etraction of vow

els before retroflexes

(9) 
/iˇ/

R
ETRO

FLEX
Æ

B
A

CK
A

G
REE

(back)
ID

EN
T

(back)V
a.

i iˇ
*!

b.
i µˇ

*!
c.

+
    µ

µˇ
*

6.3 Properties of the coronal-backness constraints
- refer to tongue body position in coronals
- violable, ranked
- bi-directional. E.g. 

a retroflex can condition retraction of vow
els (iˇ ‡

 µ
ˇ)

a front vow
el can condition loss of retroflexion (iˇ ‡

 it!)

7. Tongue body positions are not inherent to coronal types
- Constraints on relationship betw

een types of coronals and tongue body position
represent a preference for effort m

inim
ization, w

hich m
ay be out-ranked by other

constraints.
- E.g. contrastive velarization and uvularization (a.k.a. pharyngealization):

(10) 
ID

EN
T(back)C  >> A

N
TERIO

RÆ
F

RO
N

T

- A
rabic uvularization involves a back tongue body position (Card 1983, Ladefoged
and M

addieson 1996, M
cCarthy 1994), e.g. [ta˘b] ‘he w

as sorry’, [t"A˘b] ‘he
recovered’.

- M
arshallese (Bender 1968), e.g.  [tJç] ‘ignite’, [t Ïç] ‘sugar cane’.

- A
s expected, velarized coronals condition retraction of adjacent vow

els, i.e.
fronting/backing depends directly on tongue body position, and only indirectly on
coronal place.

- Tongue body position during coronals has to be represented because it is not
predictable from

 coronal place.
- It is also apparent from

 phonetic evidence that coronal-backness constraints can be
violated to satisfy assim

ilation constraints.

V
elarized and uvularized coronals are problem

atic for the proposal that front vow
els

are specified [coronal] (Clem
ents 1991, H

um
e 1992).

- predicts that velarized coronals should be able to condition fronting by spreading their
[coronal] specification.

8. Interactions betw
een vow

els and coronals go in both directions
- E.g. R

ETRO
FLEXÆ

B
A

CK and A
G

REE(back) create a conflict in sequences like [iˇ].
- Both can be satisfied by violating ID

EN
T(back) – retracting the vow

el (9).
- They can also be satisfied by advancing the coronal to alveolar (iˇ ‡

 it!), violating
ID

EN
T(anterior).

G
enerally:

- A
G

REE(back) can create conflicts betw
een vow

el backness and the backness
preference of an adjacent coronal.

- These conflicts can be resolved by m
odifying the vow

el or the coronal.
- Coronals can be m

odified by a change in [anterior] or [apical]/[lam
inal]

t ƒ
u

C-place
C-place

vocalic
vocalic

V
-place

V
-place

[dorsal]
[dorsal]

[coronal]
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(11) 
Predicted typology of processes:

A
N

TERIO
RÆ

F
RO

N
T

exam
ple:

vow
el fronting

tu ‡
 ty

Cantonese
coronal retraction

ut! ‡
 uˇ

W
alm

atjari
R

ETRO
FLEXÆ

B
A

CK
vow

el retraction
iˇ ‡

 µ
ˇ

K
odagu

coronal advancem
ent

iˇ ‡
 it!

W
alm

atjari
lam

inalization
ßi ‡

 Si
A

com
a

PA
Æ

F
RO

N
T

vow
el fronting

Su ‡
 Sy

Lahu
apicalization

Su ‡
 ßu

M
olinos M

ixtec
coronal advancem

ent 1
t#u ‡

 t5u
W

argam
ay

- The preferred resolution depends prim
arily on the ranking of faithfulness constraints,

e.g. a m
ore com

plete analysis of vow
el fronting by anterior coronals requires

ID
EN

T(ant) >> ID
EN

T(back) V :

(12) 
/tu/

A
N

TERIO
R

Æ
F

RO
N

T
A

G
REE

(back)
ID

EN
T

(ant)
ID

EN
T

(back)V
a.

t µu
*!

b.
t iu

*!
c.

+
        t iy

*
d.

ˇ µu
*!

9. V
ow

els affect coronal place
- Coronal consonants can affect backness of adjacent vow

els, and backness of adjacent
vow

els can affect place of coronal consonants.

9.1 R
etraction and advancem

ent of apical coronals: W
argam

ay and W
alm

atjari
- A

ustralian languages w
ith contrasts betw

een apical alveolars and retroflexes usually
neutralize this contrast w

ord-initially (D
ixon 1980, Steriade 1995). N

eutralized
apicals often vary betw

een alveolar and retroflex. A
djacent back vow

els condition a
preference for retroflex realizations, e.g. W

alm
atjari (H

udson and Richards 1969).

(13) 
W

alm
atjari:

jiNgi landa
‘poke’

pari nUNUdJE}i
‘boy, bleeding’

ja®u Òanda
‘w

ound it’
m

aNa ˇarpa}a
‘hold the girl!’

                                                  
1 Palato-alveolar stops are transcribed w

ith a subscript line, [t#], follow
ing Ladefoged and M

addieson
(1996:15).

(14) 
/ut!/

A
G

REE
(back)

R
ETROÆ
B

A
CK

A
N

TÆ
F

RO
N

T
ID

EN
T

(back)V
ID

EN
T

(ant)
a.

u
it!

*!
b.

u
µt!

*!
c.

+
     u

µˇ
*

y
it!

*!

(15) 
/iˇ/

A
G

REE
(back)

R
ETROÆ
B

A
CK

A
N

TÆ
F

RO
N

T
ID

EN
T

(back)V
ID

EN
T

(ant)
a.

+
     i it!

*
b.

i iˇ
*!

c.
i µˇ

*!
µ

µˇ
*!

- W
argam

ay (D
ixon 1981)

- Contrasts apical and lam
inal coronals.

- apicals are usually alveolar but optionally retroflex follow
ing back [u]:

(16) 
it$!  *iˇ

uˇ ~ut!

- Sim
ilar patterns in other Q

ueensland/N
SW

 A
ustralian languages that lack apical

alveolar/retroflex contrast (D
ixon 1980:155).

9.2 A
picalization of palato-alveolars, lam

inalization of retroflexes.
- M

olinos M
ixtec (H

unter and Pike 1969): palato-alveolar [S, Z] are in allophonic
variation w

ith retroflex [ß, %]:
S, Z / _ [-back]

ß, % / _ [+back]

(17) 
Si)?i)

‘side’
ßa)a)

‘very’
Ze?e

‘outside’
%o?o

‘rope’

(18) 
/ßi/

PA
Æ

F
RO

N
T

A
G

REE
(back)

R
ETROÆ
B

A
CK

ID
EN

T
(lam

inal)
a.

ß ii
*!

b.
+

      S ii
*

(19) 
/Su/

PA
Æ

F
RO

N
T

A
G

REE
(back)

R
ETROÆ
B

A
CK

ID
EN

T
(lam

inal)
a.

+
    ß µu

*
*

b.
S iu

*!
c.

S µu
*!

- A
dditional rankings: ID

EN
T(back)V , ID

EN
T(ant) >> ID

EN
T(lam

inal)
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- A
com

a (M
iller 1965): retroflexes becom

e palato-alveolar before front vow
els

(retroflexes and palato-alveolars contrast elsew
here).

(20) 
?aSa@ ?ni

‘a step’
?aßa@ ?ni

‘w
heat’

(21) 
/s'i-dJa ?atiß-atJ´/

s'idJa ?atißatJ´
‘W

e (dual) are holding him
’

/s'i-dJa ?atiß-i/
s'idJa ?atiSi

‘W
e (pl.) are holding him

’

/ß-a ?aku/
ßa ?aku

‘you bit him
’

/ß-i%a@atSu@ ?w
a/

Si%a@atSu@ ?w
a

‘you w
ork up’

9.3 A
dvancem

ent of palato-alveolars by back vow
els: W

argam
ay lam

inals
- W

argam
ay contrasts apical and lam

inal coronals (cf. 5.1).
- lam

inals are usually palato-alveolar, optionally realized as dental before [a, u], but not
before [i].

(22) 
 

t#i  *t5i
t#u ~ t5u

A
nalysis:

- A
pical-lam

inal contrast is enhanced by realizing lam
inals as palato-alveolars (should

be a distinctiveness constraint – Flem
m

ing 2001):

(23) 
L

A
M

IN
A

LÆ
P

A
LA

TO-A
LV

EO
LA

R: contrastively [lam
inal] coronals m

ust be [-
anterior]

- Enhancem
ent conflicts w

ith effort m
inim

ization (PA
Æ

F
RO

N
T) before non-front

vow
els.

- These constraints are unranked resulting in variation.

(24) 
/t5i/

A
G

REE
(back)

PA
Æ

F
RO

N
T

L
A

M
IN

A
L

Æ
PA

A
N

TÆ
F

RO
N

T
ID

EN
T

(ant)
a.

t5 ii
*!

b.
+

    t# ii
*

(25) 
/t#u/

A
G

REE
(back)

PA
Æ

F
RO

N
T

L
A

M
IN

A
L

Æ
PA

A
N

TÆ
F

RO
N

T
ID

EN
T

(ant)
a.

+
    t5 µu

*
*

*
b.

+
    t# µu

*
c.

t# iu
*!

- A
dditional rankings: ID

EN
T(backness)V , ID

EN
T(lam

inal) >> ID
EN

T(anterior)

Evidence that [-anterior] enhances [lam
inal] contrasts:

- A
nderson (1997) perception study on  A

rrernte coronals
- A

rrernte contrasts apical alveolar, lam
inal dental, retroflex, palato-alveolar.

- dental nasals are m
isperceived as apical ~22%

- palato-alveolar nasals are m
isidentified as apical ~5%

- but palato-alveolar and dental stops are both correctly identified ~100%

- There are languages w
ith an apical-lam

inal contrast w
here lam

inals are alw
ays palato-

alveolars (rather than cross-linguistically m
ore com

m
on dentals) – e.g. D

yirbal
(D

ixon 2002:559), W
ergaia (H

ercus 1986:73, 106).

Significance:
- Back vow

els can condition the appearance of dentals, w
hile dentals can condition

vow
el fronting.

- D
entals can condition vow

el fronting because of A
N

TÆ
F

RO
N

T.
- but a back dental is less m

arked than a back palato-alveolar (PA
Æ

F
RO

N
T >>

A
N

TÆ
F

RO
N

T), and is faithful to [lam
inal].

- relative ranking of the coronal-back constraints is crucial.

10. C
om

parison w
ith alternatives

10.1 A
ttem

pts to identify inherent features shared by coronals and vow
els

- Clem
ents (1991), H

um
e (1992): [-back]=[coronal] associated to V

place.
- Problem

: can’t account for behaviour of retroflexes (§3) or velarized and
pharyngealized coronals (§7).

- Solution:- Front vow
els are not coronal, som

e coronals are front.
- TB position is not inherent to coronal places, it is governed by violable

constraints.

- G
eneralizing the ‘inherent features’ approach is problem

atic:
- Front vow

els condition [+anterior] in apical coronals (iˇ Æ
 it!, §9.1), but are

associated w
ith [-anterior] lam

inals (t5i Æ
 t#i, §9.3, also si Æ

 Si in Japanese etc).
Cannot derive both patterns by attributing an [anterior] value to front vow

els.
- Back vow

els can condition [+anterior] in lam
inals (t#u Æ

 t5u, §9.3), but [-anterior]
in retroflexes (ut! Æ

 uˇ, §9.1). Cannot derive both patterns by attributing an
[anterior] value to back vow

els.
- Solution: interactions betw

een coronal place and vow
el backness are indirect,

m
ediated by tongue body position during the coronal, and the coronal-backness

constraints.
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10.2 D
efault rules

- The coronal-backness constraints resem
ble redundancy rules for filling in default

values of [back] depending on coronal place, but they are quite different. They are
cooccurrence constraints, and consequently bidirectional – they allow

 tongue body
position to affect coronal place as w

ell as vice versa.
- E.g. redundancy rule [+ant] Æ

 [-back] does not account for iˇ Æ
 µ

ˇ, iˇ Æ
 it!.

- The cooccurrence constraints m
ust also be ranked w

ith respect to each other (e.g.
W

argam
ay lam

inal, §9.3), and other constraints (e.g. velarized dentals, §7) – O
T

cooccurrence constraints have precisely these properties.

10.3 O
T constraints w

ithout phonetic detail
- H

ayes (1999) argues that phonetic detail is relevant to the derivation of constraints,
but is not needed in phonological representations.

- E.g.  *N
T: *[+nasal][-voice, -son] (Pater 1996, H

ayes 1999) does not represent the
properties that are liable to m

ake voicelessness difficult follow
ing a nasal (nasal

leak, velar pum
ping) – H

ayes argues that this is a virtue (p.272f.).

- Reference to TB position in coronals cannot be elim
inated in this w

ay: a constraint
like *[+ant][+back] fails to account for ‘exceptional’ anterior coronals such as
pharyngealized dentals.

- ‘Com
piling’ phonetic detail into constraints depends on the phonetic realization of a

phonological configuration being predictable – tongue body position during
coronals is not in general predictable.

- U
nderlying m

echanism
s m

ust be analyzed in any case.

11. Finer articulatory distinctions

11.1 Fronting vs. palatalization
- There is a difference betw

een plain coronals produced w
ith a  fronted tongue body

and palatalized coronals.
- Palatalization involves a narrow

er constriction betw
een the front of the tongue body

and the hard palate than is found in plain fronted coronals. This narrow
er

constriction can be represented by the feature [+tense].

A
nterior coronals vs. palato-alveolars

- M
ost anterior coronals prefer partial fronting, not palatalization. Palatalization is m

ost
consistent w

ith palato-alveolars.
- To form

 a narrow
 constriction against the hard palate, the front of the tongue body

m
ust be curved into the vault of the palate, and this curvature naturally turns the

tongue tip dow
nw

ards. This places the tongue blade close to the region behind
the alveolar ridge. Form

ing an anterior constriction w
ithout incidental palato-

alveolar contact is m
ore difficult.

- Polish: Palatalization of dentals can yield alveolo-palatals (palatalized palato-
alveolars). (K

eating 1991).
- Japanese: dentals are palatalized to palato-alveolars before [i] (V

ance 1987).

A
lveolars vs. dentals

- A
lveolars are m

ore com
patible w

ith palatalization than dentals:
- Russian: the palatalized counterpart to a dental stop is a lam

inal post-alveolar
(K

eating 1991, 1993).
- dentals tend to be produced w

ith a less fronted tongue body than alveolars (based
on acoustic evidence): M

alayalam
 (Stevens et al 1986, D

art and N
ihilani 1999),

Tohono O
’odham

 (D
art 1991).

- Stevens et al (1986): dental constriction is m
ore easily form

ed if the front of the
tongue is flattened, w

hereas full fronting involves curving the front of the
tongue.

- A
nalysis: 

*P
A

LA
TA

LIZEDD
EN

TA
L >> *P

A
LA

TA
LIZEDA

LV
EO

LA
R

11.2 Parallels betw
een phonetics and phonology

M
any of the patterns described above are paralleled by m

ore subtle ‘phonetic’ effects:

- Partial fronting of back vow
els by alveolars in English (and m

any other languages).
- Partial retraction of vow

els adjacent to retroflexes in G
ugada (Platt 1972), and m

any
D

ravidian languages (Em
eneau 1970).

- Partial advancem
ent of retroflexes follow

ing front vow
els in G

ujarati (D
ave 1977),

M
antjiltjara (M

arsh 1969)

12. Sum
m

ary
- Front vow

els are not coronal, som
e coronals are front.

- It is necessary to represent tongue body position in coronals, even w
here highly

redundant.
- Each type of coronal has a preferred tongue body position w

hich facilitates production
of the coronal articulation.

- A
ctual tongue body position is determ

ined by interaction w
ith other constraints.

- The dependencies betw
een coronal place and tongue body position are best analyzed

in term
s of violable constraints on articulatory effort.
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