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The Feature Geometry of Coronal Subplaces”

Amalia E. Gnanadesikan

University of Massachusetts at Amherst

1. Introduction

Theories of feature geometry strive to represent phonological segments in
such a way as to reveal what natural classes the sounds fall into, and whichof
their features may be affected as a group by the phonological rules. Consider, for
example, rules of place assimilation. Assimilation of a segment to any adjacent
place of articulation (labial, coronal, or velar) is at least as natural as assimilation
to only one specific place (i.e., only to labial, only to coronal, or only to velar).
This is accounted for by the presence of a place node in the geometry.
Assimilations to any adjacent place are then analyzed as spreading of the adjacent
place node to the assimilated segment. Such an assimilation is shown in (1). As
well as sharing place nodes, the two linked arguments will also share any features
dependent on place, represented here as Z. For a further discussion of the
theoretical issues of feature geometry, see Clements (1985),5agey (1986), and
McCarthy (1988).

* I am grateful to John McCarthy, F. Roger Higgins, Peggy Speas, Lisa Selkirk and Anand
Gnanadesikan for their helpful comments. The work presented here was supported in part by a
graduate fellowship from the National Science Foundation.
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This paper focuses on one of the dependents of the Place node, Coronal.
Coronal sounds are generally defined as being articulated with the blade, or just
the tip of the tongue (Chomsky and Halle, 1968 henceforth SPE, Keating, 1991).
Many languages contrast two or more places of articulation within the larger class
of coronals. The question of which features account for these fine contrasts
between coronal places, and how such features are related to the Coronal node
will be the topic of this paper.

Since SPE, the features [distributed] and [anterior] have commonly been
used to differentiate coronal places. In SPE, sounds with a point of articulation at
or forward of the alveolar ridge are described as [+anterior], while those
articulated behind the alveolar ridge are [-anterior]. The feature [anterior] thus
distinguishes two places within Coronal, but is also used to distinguish among
noncoronals. Velars and pharyngeals are [-anterior] while labials are [+anterior].
The SPE-style [anterior] thus predicts that velars and pharyngeals form a natural
class with the "backer” coronals, while labials form a natural class with the
“fronter” coronals.

The [distributed] feature in SPE is likewise used to distinguish among both
coronals and noncoronals. In the SPE framework, [+distributed] is used to
characterize sounds which have a long constriction in the direction of the air flow,
while [-distributed] sounds have a short constriction. Coronals made with the
blade of the tongue ("laminals") are considered [+distributed], whereas coronals
made with just the tip of the tongue ("apicals") are considered [-distributed].
[distributed] is also used to differentiate between bilabials and labiodentals,
bilabials being [+distributed] and labiodental [-distributed]. This classification
predicts that laminals and bilabials form one natural class, and that apicals and
labiodentals form another.

The SPE features [anterior] and [distributed] can be used to subdivide
coronals into four subplaces. This is shown in (2), where (as throughout this
paper) ¢ represents a laminal dental, ¢ stands for an apical alveolar, ¢ is a retroflex

(apical domal), and ! is a laminal alveolopalatal. As pointed out in SPE, apical

! 'The ¢¥ symbol is used here for three reasons. First, there is no consistent symbol used in the
literature on the Australian languages considered here. Second, being based on the ¢, it is
intuitively understood as coronal, unlike symbols such as ¢. Finally, none of the languages

discussed here makes a distinction between alveolopaiatals and palatcalveolars. The ¢ is used as

https://scholarworks.umass.edu/umop/vol19/iss1/3
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dentals and laminal alveolars also occur (in Temne, for example), but the presence
of an apical dental in a language implies that any other "anterior" coronal must be
a laminal alveolar, and vice versa. In terms of the features [anterior] and
[distributed] an apical dental and an apical alveolar are equivalent, as are a
laminal dental and a laminal alveolar. In the languages used for the present study
the "fronter" larninals are dental, and the apicals alveolar.

(2)

b f t t I ty k
cor - - + + + + -
ant + + + + - - -
dist | + - + - - +

The SPE definitions of [anterior] and [distributed] have been criticized for
predicting that coronals and noncoronals will pattern together as natural classes
(Kenstowicz & Kisseberth, 1979; Steriade, 1986; Keating, 1988; but see Cho
(1991) for a defense of SPE-style [anterior]). Steriade proposes that [anterior] and
[distributed] are features that only make distinctions among coronals. Thus
[distributed] is used solely for the apical/laminal contrast and [anterior] is used
solely to separate the "fronter” coronals from the "backer" coronals. In ,
feature-geometric terms, Coronal is represented as a node dependent on Place,
with its own dependents [anterior] and [distributed], as well as [lateral]. Since a
coronal-dependent [anterior] can no longer distinguish between labial and velar
places, the nodes Labial and Dorsal are added. This is shown graphically in (3).

® Place
Labial Coronal Dorsal

{anterior] [distributed] [lateral]

The model shown in (3) will hereafter be called the A/D model in
reference to its representation of the [anterior] and [distributed] features. As in
SPE the A/D model can subdivide the coronal place into four subplaces, using the
{anterior] and [distributed] features. The geometry of the A/D model makes
several explicit claims about the phonology of coronals. First, and rather obvious,
is the claim that coronals form a natural class. Secondly, it claims that the

a cover term o mean any laminal post-alveolar stop. The ¢ should not be understood as having a
palatal offglide.
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features [anterior], [distributed] and [lateral] also describe natural classes, but that
these are subclasses of the coronal class. Furthermore, these features, while
dependent on Coronal, are independent of each other, defining independent
classes of sounds. In feature geometric models, phonological processes spread or
delink individual nodes (terminal or non-terminal) in the geometric tree. This
model therefore predicts that processes affecting coronals may spread either the
Coronal class node, or a dependent feature, but not, say, two out of the three
dependent features of Coronal. B

In this paper I will test the predictions of the A/D model, specifically the
claim that [anterior] and [distributed] define natural classes within the larger class
of coronals. Such a test requires examining the phonological patterning of subsets
of coronal consonants: if a feature defines a class of sounds which pattern
together to the exclusion of other sounds, then we have evidence for the
phonological reality of the feature. If, on the other hand, a feature groups together
sounds which consistently take part only in different patterns and processes, we
have evidence against the feature. Languages of Australia and India, which have
multiple coronal places, will be examined for evidence as to the patterning of
various coronals. I propose that while [distributed] has phonological reality in the
laminal/apical distinction of these languages, [anterior] fails to define a natural
class. On the basis of this evidence I claim that the traditionally [-anterior]
coronals instead have vowel features as secondary place features. Specifically,
alveolopalatals have the feature [-back} in common with the front vowels, while
retroflexes share the feature [+back] with back vowels. Since the alveolopalatals
and retroflexes have opposite values of [back], they will not form a natural
subclass within Coronal. Furthermore, they will pattern with opposite types of
vowels—front vowels for alveolopalatals, and back vowels for retroflexes. 1
propose that [back] is located under the Coronal node when it characterizes
phonologically simple coronal segments, and is not dependent on a secondary
vowel place node.

The rest of this paper will proceed as follows. Section 2 briefly discusses
the languages from which the evidence in further sections is drawn. Section 3
provides evidence that [distributed], defined as the apical/laminal contrast,
accurately distinguishes two natural classes. Evidence is drawn from phonotactic
constraints, historical developments, allophone alternations, speakers' judgments,
and Diyari voicing distinctions. Section 4 provides evidence that [distributed] is
dependent on the Coronal node, as in the A/D model. The evidence is drawn from
phonotactic constraints, constraint-driven repairs, and coronal assimilations.
Section 5 discusses the lack of evidence for [anterior], showing that alveolopalatal
and retroflex coronals cannot be characterized by a single value of one feature
such as [-anterior]. Instead, alveolopalatals are shown to pattern with one class of
vowels (i.e. front) while retroflexes pattern with the opposite class (back).
Section 6 outlines the major proposal of this paper, claiming that alveolopalatals
are [-back] while retroflexes are [+back]. Section 7 discusses the geometric Iocus
of [back] in coronals.

This paper focuses on the coronal place distinctions wraditionally made by

[anterior} and [distributed]. "Manner" features associated with coronals, such as
[lateral] and [strident], are therefore not discussed.
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2. The Data

Data for this study come mainly from Australian and Dravidian languages,
which have rich coronal inventories, typically distinguishing three or four coronal
places. Additional supportis gamered from Sanskrit and Ponapean. In general,
only the nasal and oral stops of a given language are considered. This is for two
reasons. First, it is in the nasal and oral stops that we find contrasts both among
coronals and between coronals and other major places. Secondly, discussion of
liquids and fricatives necessitates discussion of [lateral] and [strident], which, as

noted above, is outside the scope of this paper.2

Charts of the relevant phonemes may be found in the appendix. Four
types of Australian phonemic inventories are shown: except for a handful of
languages with a palatalized velar series, these are the only types attested.3 This
means that no Australian language has as coronals only two apicals or two
laminals. The distinction between dentals and alveolopalatals is not made for
languages with only one laminal. Thus all single laminal languages are classified
as having a t¥ when some actually have only the t. In many of these languages,
the two alternate allophonically. Percentages show the proportion of Australian
languages following a given phonemic paitern (Busby, 1980).

The Dravidian langnages and Sanskrit are shown with a ¢ in'the
alveolopalatal series. -This is the traditional way of representing the alveclopalatal
affricate(s) in these languages. These affricates are included in the same series
with the stops, however, on the strength of phonological evidence and native
tradition.

3. Evidence for the feature [distributed]

Assuming that the [distributed] feature is defined as the apical/laminal or
tongue tip/tongue blade distinction, evidence for this feature must consist of proof
that laminals and apicals pattern differently within languages. In other words, we
would expect laminal coronals (the dentals and palatals) to exhibit phonological
behavior foreign to apicals and noncoronals. Similarly, apicals (alveolars and

retroflexes) should exhibit behavior foreign to laminals and noncoronals.4 Such
evidence is easily found, as the following sections should demonstrate.

3.1 Phonotactic Evidence

A large number of languages have phonotactic conditions unique to
apicals, as the evidence given below should clearly demonstrate. This shows that

2 A further reason for neglecting fricatives is that almost no Australian languages have them, and
they are comparalive newcomers to Dravidian phonemic inventories. It is therefore difficult to
find a good sample of cases where large inventories of coronal stops and fricatives may be
compared within the same language,

3 Voicing is ignored in the typology, most Australian langoages having only voiceless stops, It
should also be noted that while most Australian languages have a nasal corresponding to every
stop place, a few do not. In these languages it is always a laminal (specifically a dental in two~
larninal languages} which is missing. (Busby, 1980)

4 1f, on the other hand, one value of [distributed] is left unspecified, we might expect only laminals
or only apicals to exhibit the special behavior. The "special” behavior of the ather-valued coronals
would consist only in being immune to the processes affecting the other. This seems not to be the
case, however, as shown below.

Published by ScholarWorks@UMass Amherst, 1993
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s separate from all other consonants. After each

; tural cl Lo .
apicals form a na o family and the number of distinct apical stop places

language is listed its language
is given in parentheses.”

'(A) Several languages do not allow apicals to begin words. This is true of Tarnil
(D, 26, Christdas, 1988), proto-Dravidian (D, 2, Zvelebil, 1970), Toda” (D, 2,
Emeneau, 1984), Ngiyambaa (A, 1, Donaldson, 1980), Thargari (A, 2, Dixon,
1980), and Andiljaugwa (A, 2, Dixon, 1970). Tamil also prohibits apicals suffix-
initally. This may be true of the other languages as well, but it is more difficult
to find data on this point. Djinang (A, 2, Waters, 1979) is similar to Tamil in not
allowing apicals to begin a suffix or grammatical function word, but it does allow
a few voiced apical stops and nasals in word-initial position.

(4) shows the general constraint operating in these languages, which
shows that apicals are ruled out in word-initial position.

(4) * # [-distributed]

(B) It is also common to find languages which do not allow apicals as the second
element of a non-homorganic consonant cluster. This is the case in Toda, Iwaidia
(A, 2, Pym, 1979), Djinang, Mantjiltjara (A, 2, Marsh, 1969), Walmatjari
(morpheme-internally; A, 2, Hudson & Richards, 1969), Gugada (A, 2, Platt,
1972), and Pintupi (A, 2, Hansen & Hansen, 1969). These languages are
characterized by constraint (5) which shows that an apical is ruled out as a
syllable onset if the preceding syllable is closed by a consonant which does not
share a Place Node with the apical. This refers specifically to a heterorganic
consonant, as adjacent homorganic consonants are assumed to share Place nodes.
The sharing of a Place Node allows a segment to be licensed in a particular
position on the strength of the fact that the segment it is linked to is licensed (Itd,
1986). The placement of [—distributed] under Coronal will be justified in section

Sy * ¢ o

Place Place

Coronal

[-distributed]

5 A" will represent "Australian", and "D" Dravidian. All data from a given language is from the
source listed beside its first mentdon, unless otherwise noted.

6 Tamil data in this paper is true of the Kanniyakumari dialect of Christdas (1988). Certain other
dialects of Tamil distinguish only one type of apical stop.

7 There are a few exceptions to this constraint in Toda, involving /n/, It is possible that the Toda
/n/ follows the same allophonic pattern as Tamil, which will be discussed below in 4.3,

https://scholarworks.umass.edu/umop/vol19/iss1/3
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: Constraints (4) and (5) both have the effect of ruling out apicals in

= positions where they are not preceded by vowels. The two constraints can not be
% conflated, however, since they do not occur in all the same languages. In

.~ languages such as Pintupi, for example, apicals are ruled out completely after

%- nonhomorganic consonants (by constraint (5)), but only alveolars are ruled out
3. word initially (see foomote 10).

LR (C) Other languages neutralize the apical place conirast after a non-
+> homorganic consonant. A case in point is Mangarayi. Mangarayi (A, 2, Merlan,
- 1982) neutralizes the apical contrast in three different ways, depending on the
“' environment. Word-initially, only retroflexes occur. Word internally but

' morpheme-initially, only retroflexes occur after vowels and retroflexes, and only
alveolars occur after (non-retroflex) consonants. Morpheme internally, only
. alveolars occur after (non-retroflex) consonants, while only retroflexes occur after
= retroflexes. Mangarayi apicals are thus in complementary distribution except
> when post-vocalic. The Mangarayi apical facts are illustrated in (6), which states
;' rules rather than constraints for the sake of simplicity.

(6) a) [—distributed] —> [+retroflex] / #

b) [—distributed] —> [+retroflex] / V +

¢) [—distributed] —> [+retroflex] / {(+retroflex] (+)
[ .+consonantal

o R R e d) [ [:\;di suibuted] ;) - [;_l-ctroﬂex] = f, L —rct,[:o ﬂcx ] = (+) e S U

Walmatjari is another case of apical neutralization after consonants, with
many of the same complications as Mangarayi. As stated above in (B),
tautomorphemic non-homorganic consonant clusters in Walmatjari may not
contain apicals as second clement. Across morpheme and word boundaries
apicals may follow a consonant, but the contrast between alveolars and retroflexes
is neutralized. After a consonant, only alveolars occur, except after retroflexes, as
in Mangarayi. The Mangarayi and Walmatjari apicals will be discussed further in
3.3 below.

(D) The phonotactic constraints considered thus far have been ones that
specifically rule out (or neutralize contrasts between) apicals in certain positions.
The opposite type of constraint is also attested, namely that in which apicals are
the only consonants nor ruled out. Thus some languages disallow all consonants
but apicals in word-final position. This is true of Lardil (A, 2, Hale, 1973) and
Ngiyambaa8. This is formulated as a positive constraint in (7), which shows that
a word-final consonant is allowed if it is apical.

8 In Ngiyambaa, this is only attested in the nasals, since oral stops are independently ruled out in
word-finsl position. Since Ngiyambaa has only one apical nasal, the alveolar, one might be
templed to ascribe the special behavior of /n/ in this language to place-underspecification of /n/.
This is not an adequate solution, however, since, as Donaldson (1980) notes, there is already a
word-final place-underspecified nasal in the language, which must delete except when followed by
a suffix, in which case it assimilates to the following consonant.
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M P

v #

Place
Coronal

[—distributed]

(E) Some languages allow only apicals to occur as the first element of a non-
homorganic consonant cluster. This is the case in Toda, Yidiny (A, 1, Dixon,
1977), Ngiyambaa, Pitta-Pitta (A, Dixon, 1980), Guugu Yimidhirr (with one
excepton involving a laminal; A, 1, Dixon, 1980) and Warrgamay (A, 1, Dixon,
1980).9 This is shown as a positive constraint in (8).

"AA
vV C T v

Place Place

Coronal

[distributed])

The constraints in (7) and (8) are very similar, since they both have the
effect of allowing only apicals in the codas of syllables. It is possible that they
can be conflated, with the effect of ruling out all non-apical codas, word-medially
or finally, as in (9).

9 Tamil marginally falls into this class. In general, Tamil allows no heterorganic nasal-obstruent
clusters at all. Itis interesting to note, however, that all of the five exceptions to this known to
Christdas (1988) are cases where apicals, both retroflex and alveolar, may precede heterorganic
consonants. Another suggestive tidbit of data comes from Malayalam (D, 2), where the single
exception to obligatory nasal place assimilation known to Mohanan (1991) involves an apical
alveplar,

https://scholarworks.umass.edu/umop/vol19/iss1/3
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&) /G\
V C
I
Pl:i\ce
Coronal

[-distributed]

This would require assumning that the languages listed in (E) and not in (D)
differ from Ngiyambaa and Lardil in allowing word-final consonants to be
extrametrical. This means that word-final consonants need not be incorporated
into syllables at the level where constraint (9) would apply. This would allow
nonapicals to evade consiraint (9) word-finally in some languages.

A possible difficulty with conflating (7) and (8) is that Lardil, while
~allowing only apicals-in‘word-final codas; relaxes this‘condition-'somewhat word=-- - ~
internally. In word-intemal codas alveolopalatal-labial clusters are also allowed
(Hale etal., 1981). This could perhaps be handled with an additional positive
constraint allowing palatals in this context. ,

Constraints which allow only a particular type of consonant in the coda of
syllables ("coda conditions") have been used as evidence that certain consonants
lack a Place Node (Yip, 1991). If a language allows, say, only alveolars in coda
positions, this is taken as evidence that the language has a general restriction on
Place Nedes in codas, and that alveolars have no Place Node. This is not a
possible explanation for the constraints in (7) and (8), however. Several of the
languages mentioned as having these constraints contrast two types of apicals:
the alveolars and the retroflexes. Both are allowed in codas, while other
consonants are excluded. The reasoning presented in Yip (1991) would lead one
to conclude that both retroflexes and alveolars have no place node. Retroflexes
contrast with alveolars in their place of articulation, however, and a contrast in
place implies the presence of a Place Node. The fact that these consonants are
both allowed in codas, and that they contrast phonemically in this position, shows
that they must be specified for the place distinction between alveolars and
retroflexes, and hence must possess a Place Node. The coda conditions in these
languages can therefore not be reformulated as a restriction on Place in codas.

As the above examples demonstrate, apical consonants are frequently
singled out as a natural class by phonotactic constraints. Putting together the
points made above, it can be seen that apicals are dispreferred as onsets either of

words10 or of syllables after closed syllables (as in constraints (4), and (5)). On

10Restrictions on word-initial apicals are even more common than the above sections imply.
Many languages neutralize their apical contrasts in this position. Retroflexes but not alveolars are
allowed in Pintupi, Pitta-Pitta, Mantjiltjara , Lardil (Dixon, 1970, Waluwara {A, 2, Dixon, 1970),
Warlbiri (A, 2, Dixon, 1970, Walmatjari (utterance-initially) and Mangarayi. Alveolars but not
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the other hand, they are preferred above other consonants in coda positions, either
word-finally (constraint 7) or syllable-finally (constraint 8).

The reason for onset position restrictions on apicals—supposedly
unmarked segments—is unclear, but the reality of the phenomenon is
strengthened by its occurrence in the Dravidian languages as well as in the
Australian. This effectively rules out areal or historical explanations which would
pin the whole responsibility on the whims of a single parent la.nguage.“ . Certain
evidence points to a prosodic or stress-related cause. Australian languages in
general have initial, trochaic stress. In Djinang, apicals are restricted word- )
initially, and disallowed as onsets after closed syllables (except after a
homorganic consonant, where they are assumed to be doubly-linked, and
therefore licensed by the preceding apical). These are both foot-initial, stressed
positions. In addition, apicals are disallowed as onsets to any stressed syllable,
even if the preceding syllable is open. Similarly, in Aranda (A, 2, Strehlow,
1942) the retroflex nasal is specifically confined to unstressed syllables. This
suggests that apicals are sensitive to stress or to foot-structure. | Trying to
account for all the restrictions in all these languages on stress or prosodic grounds
may be difficult, however, since in Tamil (which has no stress, only an "accent”
which is realized only as phonological—but not phonetic—prominence of the first
syllable of a word) the restriction on apicals is also true of suffixes, which need
not be underlyingly syllabifiable.

Whatever the prosodic reason for their behavior, the lesson that can be
drawn from this is that apicals are dispreferred onsets, whether the domain be the
word, syllable, or foot. On the other hand, apicals are preferred above other
consonants as codas, word-finally and/or syllable-finally. This evidence firmly
points to apicals as a natural class, separate from both laminals and non-coronal
consonants.

Phonotactic evidence for a natural class of laminals is weaker, but not non-
existent. In general, laminals are preferred above other consonants in onset
positions, a situation opposite to that describing apicals. Many languages do not
allow laminals to end a word, but when one discards from this list the languages
also not allowing non-coronals in this position (thus ruling out interference from
constraint (7)), the list shrinks dramatically. Tamil, which allows only sonorants
word-finally (underlyingly word-final obstruents are supported by epenthesis),
disallows the laminal nasal. This is not a strong point, however, since the laminal
nasal is rare anyway. The restriction appears to be historically robust, however,
being also true of proto-Dravidian, in which the laminal nasal seems to have
appeared somewhat more frequently (Zvelebil, 1970). In Guugu Yimidhirr, the
contrast between the dental and alveolopalatal laminals is neutralized word-finally

retroflexes are permitted in Garawa (A, Dixon, 1970), Kitja (A, Dixon, 1980), and Iwaidja .
While such restrictions on only one apical are not in themselves evidence for apicals acting
together as a natural class, they add weight to the observation that apicals are dispreferred in onset
positions.

11 Taking this similarity of behavior as evidence for a historical relationship between the
Australian and Dravidian language families is not a reasonable option. Even if the languages were
related, the time span involved would be so great as o bring up the question in another form:
what makes the apical constraints so durable and resistant to change?

12 1t is possible that there are other languages which are like Djinang in not allowing apicals to
begin any stressed syllable. Most sources catalogne possible consonant clusters but may miss the
restriction on apicals beginning every other light syllable that Waters (1979) found.

https://scholarworks.umass.edu/umop/vol19/iss1/3
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in favor of the dental. According to Dixon (1980), neuwalization of the laminal
contrast word-finally is quite common in Austalian languages. One language
surveyed proved an exception to the dispreference of final laminals, while sall
supporting Jaminals as a distinct natural class: in Mantjiltjara, the laminal stop is
the only licit word-final stop.

While not as strong as the evidence from apical phonotactics, the
phonotacdcs of laminals support the view that apicals and laminals form distinct
natural classes, as predicted by feature [distributed] ir the A/D model. Evidence
from other areas of phonology strongly supports this conclusion.

3.2 Historical Evidence

Historical work on proto-Australian suggests that the two laminal series
originally came from one. In cognates between a two-laminal language and a
one-laminal language, both laminals of the first language will map to the one
lamminal in the other. Dixon (1970) argues that the dental laminals are the original
proto-Australian series, with the alveolopalatals occurring allophonically before
/i/. In the modern one-laminal languages, the alveolopalatal has often expanded
into the mejor allophone, with the dental playing a minor role. This historical
evidence shows laminals corresponding to, and developing into, only laminals ,
and not apicals or non-coronals.

The historical evidence also suggests thas the two apical series in
Australian languages came from a single apical series in proto-Australian. The
facts here are not quite as clear, however, and may be indicative of an earlier
phonemic split chan that of the laminals. Cognates show both apicals of a two-
apical [anguage corresponding to the single apical in a one-apical langnage.
Dixon (1980) reconstructs a single alveolar series for proto-Australian, with
rewoflexes occurring allophonically after /u/. As with the laminals, we find
apicals here corresponding uniquely to apicals, and not to other consonants.

3.3 Synchronic Allophonic Evidence

The synchronic facts for the Australian tanguages that show allophonic
aliernations in their coronals are much the same as the historical reconstructions.
Laminals altemate with laminals, and apicals with apicals. Languages with only
one underlying laminal will generally have an alveolopalatal before /i/ (and /e/ if
the language contains this vowel). Elsewhere they have a dental, as in Tiwi
(Osborne, 1974), Madimadi ("except in the second, accented syllable of words of

more than two syllables,” Dixon, 1970), and Gugadal3 (Platt, 1972).

Synchronic apical alternations occur in Mangarayi. As shown in 3.1(C)
above (see especially rules in (6)), Mangarayi retroflexes become alveolar afier
non-rerroflex consonants, but alveolars become retroflex after recrofliexes. This
assimilation of alveolars to retroflexes is of special interest, as it implies a
relationship between the two apicals that is not shared by other consonants. In
fact, I would claim that apicals are similar enough to each other to cause
assimilation wiggered by the Obligatory Contour Principle in this language. The
Obligatory Contour Principle (OCP) prohibits identcal adjacent nodes, forcing

13 Before /a(:)/ and word-finally, the laminal nasal shows a certain amount of free variation
berween the dental and palatal articulations.
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adjacent segments of the same place to share place nodes (Leben, 1973;
McCarthy, 1986; Yip, 1988). The fact that alveolars assimilate to retroflexes (but
not to other coronals) under the OCP implies that at some level they have
identical places not shared by other coronals. This can be explained if these
apicals share [-distributed] as well as Coronal. The assimilation is shown in (10),
which shows that all apical clusters will be homorga.mc

(10) Root Root
Pi!i‘é%"" Place
Coronal Coronal

[-distributed] [-distributed]

Walmatjari is another case cited above with apical altemation. Utterance-
initially, all Walmatjari apicals are retroflex. After a word or morpheme
boundary, apicals all become alveolar, except after retroflex consonants, /a/ and
/u/, where they are all retroflex. This alternation will receive a theoretical
explanation in section 6 below.

As might be guessed from the historical evidence presented above,
retroflexion after a back vowel (usually just /v/) is a common synchronic
phenomenon in the single-apical languages of eastern Australia (Dixon, 1980).
This argues for a special relationship between retroflexes and back vowels, as
discussed in section 6.

3.4 Evidence from Speakers' Judgments

Yet another type of evidence that shows the laminal coronals forming a
class separate from the apical coronals is that of speakers' judgments. In many
Australian cultures, the death of a person brings about a taboo on that person's
name and on similar lexical items. Opposite larninals are considered to make a

word similar enough to invoke the taboo. Thus in Yolnu (Dixon, 1980) the death

taboo on the name Bitjinu (where "tj" is an alveolopalatal stop) extended to the
lexical item bithiwul (meaning "no, nothing”, and where "th" is a dental stop).

Apicals have also been shown to be considered close in taboo contexts. In
Mantjiltjara, the repetition of a person's name is avoided. Thus if a person is
required to say a name several times, a consonant or vowel will be changed to
make the repeated forms just slightly different. While Marsh (1969) does not give
strict rules about which consonants are used to replace which, the example he
gives replaces an alveolar with a retroflex. Specifically, the name Wiljtjin is
shown to alternate with wiljtjup. Note that the change to retroflex is accompanied
by a change from front to back vowel.

3.5 Evidence from Diyari Voicing

A final piece of evidence for [distributed] as a feature separating the apical
and laminals into natural classes is from Diyari (A, Busby, 1980). Most stops in
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Diyari do not show a voicing contrast. Voicing is distinctive, however, only in
the two apicals.

Putting together ail the forms of evidence cited above, we see that apicals

" consistently pattern with (or alternate with) apicals, to the exclusion of laminals

" and non-coronals, and laminals pattern and alternate with laminals, to the

~ exclusion of apicals and non-coronals. The only natural conclusion is that
laminals and apicals form independent (i.e. non-overlapping) natural classes. This
" is what is predicted by assigning them to the opposite values of the binary feature

. [distributed).

An alternative to the binary-valued feature would be to make the feature
© privative, defining one of these natural classes as unspecified for the feature
" defining the other. In such a case the feature should perhaps be renamed [apical],
since the phonotactic constraints cited, and the Diyari voicing, depend rather
_ heavily on the presence of a feature specifying apicals. Constraints (4) and (3),
_ for instance, rule out apicals in onsets while permitting all other segments. If the
apical/laminal contrast were made with a privative [laminal] feature, these
constraints would be difficult to formulate. Instead of just ruling out [-distributed]
in onset positions, these constraints would have to be formulated so as to rule in
both noncoronals and [laminal] coronals. This would have the effect of ruling out
apicals, but at the cost of complicating the constraints so that they no longer refer

== to-a-single-natural-class.-Being able torefer-to-the-class of apicals.with asingle ... ... ...

feature is therefore preferable.

On the other hand, a privative [apical] feature would predict that laminals
would frequently assimilate to adjacent apicals by simple feature-filling rules,
while the reverse would not tend o occur. This does not appear to be the case.

A second alternative to a binary valued [distributed] would be two
privative features Apical and Laminal. This would predict that three classes of
coronals could contrast: apical, laminal, and neutral coronals. Evidence for such
a three-way contrast has not been found. I will not go further into issues of
privativity here, however. The important point is that apicals and laminals
constitute independent natural classes, and this fact is adequately accounted for
with a binary-valued feature [distributed].

4. [Distributed] as Dependent on the Coronal Node

The evidence discussed above clearly demonstrates that an adequate
theory of feature geomewry must assign apicals and laminals to separate natural
classes, and this is satisfactorily done by the feature [distributed]. What is yetto
be demonstrated is the feature's locus in the feature geometry. There are logically
three possible positions for [distributed] on the geometrical ree: under Coronal,
completely separate from Coronal, or replacing Coronal. The first possibility,
putting [distributed] under the Coronal node as in the A/D model, would predict
that apicals and laminals together form a larger natural class, that of coronals.
The second alternative, separating [distributed] from the Coronal nede, would in
effect be a restating of the SPE definition of [distributed] in a feature-geometric
framework. It would predict that apicals and laminals could form their respective
natural classes with certain non-coronal consonants, and that the union of
[-distributed] and [+distributed] sounds would not form a larger natural class
equivalent to the coronal class. This would also predict that segments could share
Coronal Nodes without sharing their values for [distributed]. The third option
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would do away with the larger class of coronals, and make apicals and laminals
independent of each other in much the same way as, say, labials and velars. In
this case, consistency would call for splitting the bmary feature into the privative
features of Apical and Laminal, to match the other major place nodes.

The three geometric possﬂnlmes are shown in (11a)-(c). In ( 11b) the
exact locus of the [distributed] node is not important; what matters is that it is not
dependent on the Coronal node. :

(11a)  Place (11b)  Root

/ \ [distributed] Place
Labial Coronal Dorsal /]\

Labial Coronal Dorsal

[distributed]

(11c)
Place

Labial Apical Laminal Dorsal

It will be argued here, in keeping with the A/D> model, that (11a) is the
correct representation. To demonstrate this it is necessary to show that laminals
and apicals together form a natural class which can be identified with that
traditionally known as the coronal class. Since SPE it has generally been assumed
that a major natural class consisting of coronal consonants, and including apicals
and laminals as subtypes, does exist. Evidence for the natural class of coronals, as
demonstrated for example by assimilations and phonotactic constraints, abounds
in the world's languages (Paradis & Prunet, 1991). This evidence has led to
models of feature geometry wherein Coronal is a major class node, and
[distributed] is one of its dependents, as in Steriade (1986).

Steriade’s argument for Coronal as a major class node, with dependent
features which distinguish the coronal subplaces, comes mainly from Sanskrit.
Sanskrit (Allen, 1951) has an unusual coronal assimilation process, called the
nati, or n-retroflexion rule. In this case, n is retroflexed to n if it follows a
retroflex continuant, i.e. § or any of the syllabic or consonantal rhotics. Unlike
many other types of assimilation, this one is not restricted to adjacent consonants.
Any number of vowels or consonants may intervene between the trigger and the
target, provided that none of the consonants is a coronal.14 Thus arabhya + mana

becomes arabhyamapa. The coronal consonants form a natural class blocking
this rule. Steriade analyzes the n-retroflexion as spreading of the coronal node,

14 The coronal semivowel, y. is an exception, I assume thal this is because y is nonconsonantal
and is either not specified as coronal or has its features on a separate vowel-tier,
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providing a natural explanation of the blocking behavior of the coronals. This
argues in favor of a major class node, Coronal, dominating other features as in
(11a). If the Sanskrit dental series is considered [+distributed], then the n-
retroflexion also involves the spreading of [distributed], since retroflexes are
[-distributed]. Given that Coronal can already be assumed to be spreading, and
given that phonological processes are regarded as spreading one node at a time,

this would imply that [distributed] is under the Coronal node.13

The following subsections will discuss further evidence found in the
present language sample for [distributed] as dependent on Coronal. This
inevitably also includes further evidence for Coronal as a natural class.

4.1 Evidence from Coronal Phonaotactics

(A) While the languages in this study usually have separate phonotactic
constraints for the classes of apicals and laminals, it is possible to observe
phonotactics unique to the whole class of coronals. Thus in Pintupi, the only
consonants permitted to end a word clause-internally (clause-finally no
consonants are permitted) are apicals and laminals. Here we see the apicals and
laminals together forming a natural class, and this is the class traditionally known
as coronal, In other words, the union of the classes defined by [+distributed] and
[-distributed] is exactly coextensive with the natural class of consonants permitted

place node dominating [distributed], and defining a natural class that includes
both values of the feature, as in (11a).

In Pintupi, as well as in Mantjiltjara and Walmatjari, 16 coronals (both
apicals and laminals) are immune to phonotactic restrictions on other classes of
sounds. These languages permit consonant clusters to be heterorganic only if they
start with a coronal. Thus coronal-noncoronal clusters are permitted, as are
homorganic noncoronal-noncoronal clusters, but noncoronal-coronal clusters are

ruled out. For example, mb, ng, n¥b, n¥g, nb, pg, nb, and ng are licit clusters in
these languages, but *md, *md¥, *mg, *mg, *nd, *nd¥, *nd,*nb are not.

These facts point to the presence of a constraint which allows only
coronals in non-place-linked codas, as shown in (12). This constraint is similar to
constraint (9), by which certain languages allow only apicals in non-place-linked
codas. Here, however, the constraint affects the whole coronal class.

15 In Section 7 I argue that Sanskrit dentals are not specified for [distributed]. This leaves intact
Steriade's argument that Coronal is a major class node with dependent features, but forces us to
lock elsewhere for evidence regarding the placement of [distributed) specifically.

16 1n Walmatjari, stop-stop clusters are an exception 1o the description given here, since
noncoronal-coronal clusters are allowed in these cases.
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(12) o

A% C

Place )

Coronal

In the case of Walmatjari it must be assumed that word-final consonants
are extraprosodic, as most consonants are allowed in this position, in apparent
violation of (12). In the case of Mantjiltjara, as in Pintupi, no word-final
noncoronals appear. The case is slightly different from Pintupi, however, in that
apical stops (but not nasals) are also ruled out word-finally. Presumably this is
the result of an independent constraint.

As in the case illustrated by constraint (9), where only apicals are allowed
in codas, constraints such as (12) are often reformulated to hold for any place
node in a coda, under the assumption that the permitted codas are unspecified for
place. This is an undesirable result here, since Pintupi, Mangarayi and Walmatjari
all distinguish three subplaces within the coronal class. Coronal
underspecification could only work in these cases if all distinctions within :
coronals are made by features not dependent on the Coronal Node (as in (11b), for
example). This is not a suitable alternative given the evidence that spreading
Coronal entails the spreading of [distributed], shown below in (B).

(B) In some languages coronals in clusters must assimilate to one another, while
coronal-noncoronal clusters are permitted. Iwaidja nasal-stop clusters follow such
a pattern. Thus nb, ng, Wb, n¥g, nb and pg are all permitted heterorganic clusters,
but *nd?, *ndy. The only permitted coronal-coronal clusters are the homorganic

nd, wd, and pd.17 Thus coronal clusters share not only their specification of
major place, but also the values of the features distinguishing the coronal
subplaces, including [distributed]. This is easily explained if we assume that the
OCP is sensitive to adjacent instances of Coronal Nodes in Iwaidja coronal nasal-
stop clusters. This forces these clusters to share Coronal Nodes. This will also
result in the sharing of any nodes dependent on the Coronal node. Since
[distributed] is shared, this can be taken as evidence that it is, in fact, under the
Coronal node.

The same homorganicity requirement on coronals.can be found in
Walmatjari liquid-nasal, nasal-nasal, and nasal-stop clusters, with the exception of
a few instances of a ntY cluster. As in Iwaidja, this is evidence for the
representation in (11a) rather than that in (11b) or (11c).

17 Heterorganic clusters ending in apicals are independently ruled out (see constraint (7)). The
coronal cluster facts can not be explained by combining the apical restriction with 2 phonotactic
constraint on laminals, since in liquid-stop clusters laminals are allowed to follow apicals. In any
kind of cluster, a first consonant will be coronal if the second one is.
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Further evidence may be found in Tamil. In the Level 1 morphology of
Tamil, suffix-initial dentals assimilate to stem-final apical stops (the reverse can
© pot happen, as suffix-initial apicals are independently ruled out). Examples are
" shown in (13) (data from Christdas, 1988).

(13) pat + t + aa}—> [pajjaa) "suffer + past tense + pronominal”
to} + t + aa]—> [tofjaa] - "plant + past tense + pronominal"”
ket + 1 + aa]—> [keftaa] "spoil + past tense + pronominal”
pet + t + aal—> [pettaa] "bear + past tense + pronorainal”

- Unfortunately, most Tamil verbs do not form their past tense with the “¢"
" morpheme, so evidence for the underlying dental character of the suffix here is

‘- gcarce. Christdas does, however, contrast the forms in (13) with forms that do not

. end in apical stops. Thus underlying /paarC/ ("to see", where C is an unfilled

" consonantal position) forms its past tense as paatt, in which the dental suffix

- spreads to the C position, forming a geminate. The /1/ then deletes. The past

. tense suffix in this example has not undergone assimilation, and surfaces in its
* underlying dental form.

Here again we find assimilation to opposite values of [distributed],
- involving no noncoronal sounds, strengthening the force of the evidence found in
s Jwaidja and Walmatjari. = L

4.2 Evidence from Constraint-driven Repairs

As described in 3.3 above, phonological alternations pair apicals with
apicals, and laminals with laminals. There are a few cases, however, of apicals
becoming laminals, or laminals apicals, in cases where the underlying segment
violates the phonotactic constraints of the language.

Tamil, as can be seen by its phoneme chart, has been analyzed by
Chiristdas (1988) as possessing a phonemic alveolar nasal, but not a dental one.
The phonotactic constraints of the language do not allow apical nasals to begin
words. In this environment, the apical alveolar nasal becomes a laminal dental.
Thus Tamil possesses a dental nasal allophonically, but not phonemically. The
rule (again, rather non-theoretically, pending more theoretical developments in
later sections) is demonstrated in (14).

(g [Posmbuted] . Ldisibuted] / #

The point here is that under the pressure of phonotactic constraints, one
type of coronal can become the other type of coronal. This argues against the
representation in (11c), where a change from apical to laminal would be only as
likely as a change from apical to labial or dorsal.

A similar situation occurs in Lardil. According to the phonotactic
constraints of Lardil, words may only end in apicals (or vowels). When a word
ending in a ¢ receives a vowel-initial suffix, the r becomes a r before a back vowel
(/a/ or /uf), and a ¢ before a front vowel {/if). This is shown in (15).
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(15) (data from Hale (1973))
uninflected nonfuture future

yarput yarputy -in  yarput-ur  “"snake, bird"
Tampit Tjampity - in  mMampit - ur  "humpy” '
kaltit kalt¥ity -in  kaltit-ur  “urine"

Hale (1973) uses these facts to formulate the rule in (16). \

16 +distributed \Y
(16) t—> [aanterior ] - [aback]

Stevens, Keyser, & Kawasaki (1986) pursue the question of why the value
of [anterior] appears to depend on [back] in this case. They argue that [back]
serves the purpose of enhancing the [anterior] distinctions between [+distributed]
coronals, dentals being redundantly [+back], and alveolopalatals being
redundantly [-back]. According to the analysis I give in this paper, the Stevens,
Keyser, & Kawasaki proposal for the use of [back] with laminals is basically
correct, except that I claim that [back] should replace [anterior], instead of being
used to enhance it (see sections 5 and 6).

As I see it, the real question here involves the alternation in [distributed],
rather than that in anterior.18 The 7 can be understood as alternatin g with f,
which then independently alternates with #¥ .The alveolopalatal can easily be seen
as being derived from the dental in the environment before a front vowel, as in
many of the other Australian languages. This interpretation is borne out by other
data of the language: a search of Hale et al.'s (1981) dictionary of Lardil shows

only 5 instances where a dental stop is followed by /i/19, as opposed to 120
instances of an alveolopalatal stop followed by /i/. Of these five cases, two are
loan words from English. Two contain the same morpheme, which appears
elsewhere with an /u/. In these two words and the remaining fifth word, /i/ also
appears in the following syllable and may be credited with some influence. It is
then not unreasonable to assume that in Lardil dentals become alveolopalatals
regularly before front vowels. This is more realistic than assuming that the
alveolars directly become alveolopalatals, since alveolar - fi/ clusters do appear in
the language (87 are listed in the dictionary).

What needs to be explained is why the apical r alternates with the dentals
in the first place. I believe the key to the problem is to be found in the
phonotactics of the language. Of the coronal stops, z is the only one that occurs
root-finally in Hale et al.'s dictionary. Although the nasals allow both alveolars
and retroflexes in this position, the oral stops do not. As there is thus no contrast
among (oral) coronal stops in this position, the one coronal stop that does occur
may be considered underlyingly unspecified for [distributed] (and any other

18 Stevens, Keyser & Kawasaki also argue, in another section of the paper, that the [distributed]
distinction between alveolars and dentals is also enhanced by the feature [back], alveolars being [-
back], and dentals being [+back]. This is not in itself enough to canse the alternations between
alveolars and laminals: if the alveolar is [-back], why should it become a palatal in the
environment of a [-back] vowel?

19 There is also one case of the dental before the relatively rare front vowel /e/.
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dependents of Coronal). If [+distributed] is assumed to be the default value
supplied for this coronal, the appearance of laminals in the suffixed forms
follows. Word-finally, however, assigning the value [+distributed] would result
in a siray segment, as laminals may not end words. In these cases, the coronal
must assume the value [-distributed], and will thus surface as an alveolar, which is
assurned to be the unmarked apical.

What is crucial here is that the phonotactics of Lardil and Tamil motivate
changes in (or different assignments of) the value of the [distributed] feature. In
each case the result is another coronal, and non-coronals do not participate in the
alternation.20 This suggests that [distributed] is dependent on coronal, as in
(11a).

Putting together the above points, it is reasonable to conclude that (11a)
shows the correct position of the [distributed] node in the feature geometry. Not
only are apicals and laminals independent natural classes, but together they make
up the larger class of coronals. If two segments share Coronal Nodes, then they
will also share values of [distributed], implying that [distributed] is a dependent of
the Coronal Node. This is as predicted by the A/D model. Thus far evidence for
both the existence of the feature [distributed] and its geometrical placement have
supported the A/D model. This will not be true of [anterior], as explored in the
following sections.

'5. Lack of Evidence for the Feature [anterior]

Section 3 listed a wealth of evidence for [distributed]. If [anterior] exists
as a sister to [distributed], as in the A/D model, then similar evidence should be
available for the existence of two natural classes defined by the two values of
[anterior]. Such evidence would consist of instances where alveolars and dentals
pattern together against retroflexes and alveclopalatals, or vice versa.

After the abundance of cases calling on the feature [distributed], the lack
of evidence for [anterior] is striking. There are a few possible instances of it,
however, and these will be mentioned first.

In Guugu Yimidhirr, words may end only in vowels or coronal sonorants.
Of the coronal nasals, n or 1 may occur, but not #n¥. This could be claimed as an
example of the [+anterior] coronals pattcming together, but I believe another
explanation is far more likely. As Dixon (1980) points out, Australian languages
tend to neutralize the conirast between laminals word-finally. This is how the
Guugu Yimidhirr facts were interpreted in 3.1 above. What makes this case open
to debate is the absence of a retroflex series in the language. If retroflexes
occurred, and were ruled out word-finally, this would be evidence for [anterior],
as the two [-anterior] nasals would be acting as a class. If the retroflexes occurred
but were not ruled out word-finally, this would be evidence that the absence of n¥

20 At this point one might wonder why Tamil does not display similar altemations between
retroflexes and alveopalatals, since these consonants are also claimed to have opposite values of
[dismibuted]. In the A/D model there is no satisfactory answer (o this, but in the model developed
below it will be shown that retroflexes and alveopalatals differ in more than this one feature. See
section 6,
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L gl T e e ralization of the contrast between laminals.21

> gﬁzg;%}v gm{cdwmﬂex series, however, the Guugu Yimidhirr

0 far from b E‘ing‘{,biﬁﬂtréﬂf evidence for [anterior].

Arnother possible argument for [anterior] involves the Lardil and Tamil

Jintal-alveolar alternations noted in 4.2 above. Here dentals and alveolars

‘alternate; but.not alveolopalatals and retroflexes. This could suggest that dentals

+ ~and alveolars form a natural class separate from alveolopalatals and retroflexes.

" There is some difficulty with this interpretation, however. The feature being
manipulated in these cases is {distributed]. The alternations occur under the
pressure of restrictions on certain values of [distributed]. It is thus unclear how
the value of [anterior] could be relevant such processes. Why would a
phonological rule, which operates to repair violations of phonotactic constraints
on [distributed], target only one value of [anterior]? In other words, if [anterior]
were really the feature distinguishing alveolars and retroflex, and dentals and
alveolopalatals, repairs on [distributed] should operate in the presence of either
value of [anterior], causing alveolopalatal-retroflex alternations along with the
observed alveolar-dental alternations.

As it turns out, the Lardil and Tamil facts can easily be read otherwise.
Further evidence presented in section 6 below will show that alveolopalatals and
retroflexes differ in more than just the [distributed] feature, so it would be
unlikely to find a single phonological process turning one into the other (except in
cases of total coronal assimilation).

Several of the phonotactic constraints listed in 3.1 above show the
neutralization of the contrast between the two apical series or between the two
laminal series in certain positions. For example, retroflexes might be the only
apicals allowed word-initially in certain languages, while in others alveolopalatals
might be the only laminals allowed word-finally. According to the A/D model,
these two phonotactic rules would be restrictions on [+anterior]. The problem
with this interpretation is that while laminals might lose their contrast word-
finally, apicals almost never lose theirs in this position, and while apicals often
lose their contrast word-initially, larninals do not. Apicals and laminals never lose
their respective contrasts in the same positions. That is, constraints affecting
"[-anterior]" apicals never affect "[-anterior]” laminals, and vice versa.

A good example of this comes from Lardil (Dixon, 1970; Hale, 1973),
which has the full range of four coronal subseries. This gives us two places that
are [-distributed], two that are [+distributed], and——according to the A/D model—
two that are [+anterior] and two that are [-anterior]. Since there are two in each
group, participation in natural classes should be evident. The apical/laminal
contrast has already been demonstrated in 3,1(D), on the evidence that only
apicals in Lardil can end a word. As mentioned in footnote 10, however, the
apical contrast is neutralized word-initially in favor of the retroflex. In terms of
the A/D model, the [+anterior] apical is disallowed in word-initial position. The
same is not true for the laminal series. Both types of laminals may begin a Lardil
word. The two [+anterior] subplaces are not acting together, and we thus have no
evidence here for natural classes defined by [anterior].

21 Guuge Yimidhirr also allows as finals both its rhotics {(which many languages—e.g. Sanskrit—
consider retroflex), as well as its lone lateral (an alveolar) and the semivowel fy/. The presence of
the rhotics suggests that the restriction would not exiend to retroflexes, but without a contrastive
retroflex series this can not be considered solid evidence.
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The facts mentioned above show the functioning of "[anterior]" as if it

~_ were dependent on the value of [distributed]. It is certainly possible that an

“independent feature need not always function independently. A particular rule

s - affecting [anterior] may specify the value of [distributed] in its target, just as the
" gssimilation of coronal clusters in Iwaidja nasal-stop clusters (see 4.1) is sensitive

to the presence of a nasal rather than liquid first element. If all rules affecting the

value of [anterior] do this, however, we have good reason to be suspicious, and at
- this point suspicion regarding the existence of an independent feature [anterior] is

i justified. Unfortunately, we have here a problem of finding negative evidence. In
“light of the quantity of positive evidence for the [distributed] feature, though,

- negative evidence here should be quite telling.

Evidence of a positive sort is forthcoming, however. As discussed in

% sections 3.2 and 3.3, historical and synchronic processes point to alveolopalatals

" being derived from dentals before /i/, and retroflexes being derived from alveolars

. after /u/. Looking first at palatalization, it is only reasonable to assume that this is

" the result of feature spreading. Other possible phonological processes, such as
- dissimilation or delinking, seem far less likely. If we furthermore assume the

o - structure of aiveolopalatals given in the A/D model, we must conclude that the

- spread feature is [-anterior], and the target a coronal with a [+distributed] feature.,
~ asin(17). This would be another instance of [anterior] failing to behave
~ independently of [distributed].

(17 Rc';gt Root
Place Place
| |
Coronal Coronal
[+distributed] [+anterior] [—;L?érior]

The assumptions of the A/D model lead to the conclusion that /i/ (and
presumably other front vowels) is a coronal with the feature [-anterior], as shown
in (17). This is because /i/ must possess the feature [-anterior] in order to spread
it, and the presence of [anterior] presupposes that of the Coronal node, due to the
dependency relation between these two nodes. Analyses of this type have been
made before, for example by Mester & It& (1989), Clements (1991) and Broselow
& Niyondagara (1991). For the palatalization of laminals, then, this analysis
appears to work. If [anterior] really were an independent feature, however, rules
which spread it should not always target [+distributed]. One would expect to find

similar instances of front vowels conditioning retroflexion of alveolars.22

22 There is one case that I know of which involves retroflexion conditioned by front vowels. This
is the ruki-rule of Sanskrit, in which /s/ is remoflexed following r, u, k, or i, This is a problematic
case for both the A/D maodel and the new model proposed below, It is interesting to note that the
same environment caused /s/ to become /in Avestan, and x in Old Church Slavonic (Allen, 1951).
This suggests that in proto-Indo-European /r/ conld have triggered a retroflex fricative, /u/ and /k/
a velar one, and /if an alveopalatal one. The three fricatives later collapsed into one, leaving a rule
which is no longer fully assimilatory in nawre. Further work is needed to understand this case.
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Instead of being triggered by front vowels, however, retroflexion is
triggered by back vowels. Again, we can assume that a spreading process is at
work here. If we continue to assume the A/D model, which worked for
palatalization, we get contradictory results. According to the A/D model, the
difference between alveolars and retroflexes is the value of [anterior]. This
implies that retroflexes are derived from alveolars by the spreading of the feature
[-anterior], which in turn implies that back vowels are [-anterior] and,
furthermore, coronal. The spreading is shown in (18).

Ju/ IR '
(18) Root Root
Place Place
Coropal Coronai
M»ﬂ-““’
. » et
errt -

[-anterior] [+anterior] [-distributed]

The A/D model thus predicts that front and back vowels are both coronals,
and both [-anterior]. This is problematic. Since back vowels are not made by
raising the blade or tip of the tongue, it is undesirable to call them coronals.
Furthermore, if one thus uses consonantal features to describe vowels, surely front
and back vowels should have different features, not the same. Appealing toa
difference in the feature [distributed] (with front vowels as [+distributed] and
back vowels as [-distributed]), doesn't help. Itis even less likely articulatorily that
back vowels are made with the tip of the tongue than that they are made with the
blade. And, of course, we are left with the problem of why [anterior] never
behaves independently of [distributed], while [distributed] can behave
independently of [anterior].

I propose that it is far better to assume that front and back vowels can not
both be [-anterior] coronals than to assume, on the grounds of the A/D model, that
they both are. If the grounds for considering the back vowels as [-anterior] are
questioned, the same questions must be applied to the front vowels, and any
reasonable explanation of the palatalization and/or retroflexion processes as
described by the [anterior] feature of the A/D model falls apart. I would propose,
then, in light of the lack of evidence for [anterior] behaving as an independent
feature, and in light of the contradictory evidence of [anterior] being associated
with both front and back vowels, that [anterior] does not exist as a true
phonological feature. Instead, the contrast between alveolars and retroflexes, and
between dentals and alveolopalatals, must be made in some other way, as
described in the following section.

6. A New Proposal

The evidence in the preceding section revealed that a single value of one
feature dependent on the Coronal node can not account for both the distinction
between retroflexes and alveolars and that between alveolopalatals and dentals.
The [anterior] feature of the A/D model has thus been discredited, and something
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(or somethings) new must take its place. The historical and allophonic evidence
cited gives us a clue to what this should be. As we have seen, palatalization is

*  associated with front vowels, and retroflexion with back vowels. I propose,
~ °  therefore, that the new features associated with these coronals should be those
- gssociated with the appropriate vowels. Thus alveolopalatals are characterized as
[+distributed] and [-back], while retroflexes are [-distributed] and [+back].23 This
will be called the D/V model, in reference to the fact that [distributed] and vowel
features distinguish among coronals.

v The D/V model successfully accounts for the coronal alternations
- examined thus far. A case in point is Walmatjari, whose apical alternations could

*' ! potreceive a natural explanation under the A/D model. As seen in section 3.3,
<" - Walmatjari apicals exhibit complex alternations in morpheme-initial positions.
- "% Utterance-initially, retroflexes but not alveolars occur. After a word or morpheme
"' boundary, apicals are alveolar except after retroflexes or /a/ and /u/, where they
-~ areretroflex. The utterance-initial condition suggests that underlyingly initial
.. apicals are retroflex. They then become alveolar when preceded by a

. (nonretroflex) consonant or a front vowel. In the D/V model this change from

- retroflex to alveolar can easily be analyzed. Retroflexes are characterized as

- [+back]. Coronals with the [+back] feature are ruled out in morpheme-initial (but
..~ not utterance-initial) position. This constraint triggers delinking of [+back]. The
. rule is blocked by the presence of a preceding retroflex or a back vowel. This

~‘siggests that a morpheme-initial retrofléx can escape the constraint on onset
[+back] by becoming doubly linked with the preceding segment. (19a) shows the
a retroflex following a nonback segment becoming alveolar through the delinking
of [+back], while (19b) shows a retroflex remaining retroflex due to double

linking with the preceding segment.24

(19a) Root Root (19b) Root Root
PlT:e Pl Place Place
XPlace  Coronal X Coronal

[+back] [-dist] [+back] [-dist]

One might ask what an apical would look like that was [-back], or a
laminal that was [+back]. These are presumably the opposite-valued apicals and

23 1t may be that [-back] should be replaced by Coronal, and [+back] by Dorsal, as argued, for
instance, by Clements (1991). Since much of the evidence for front vowels being coronal has
hinged on the assumptions of the A/D model, however, a mare conservative stance is adopted
here. The crucial point is that retroflexes are characterized by the place feature of back vowels
(whatever that may be}, and the alveopalatals are characterized by the place feature of front
vowels.

24 This analysis assumes, of course, that adjacent segments in Walmatjari may become doubly-
linked even after morpheme concatenation, and that the constraint on initial retroflexes is not
enforced until after the linking occurs. )
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laminals: [-back] apicals are thus apical alveolars, and [+back] laminals are

laminal dentals. This would lead one to predict that dentals and retroflexes, or

alveolars and alveolopalatals could pattern together.

This prediction appears to be confirmed by some phonotactic facts of Toda
(Emeneau, 1984). Toda has constraints on the consonants which may occur after
both & and &:. The consonants which may occur after neither the long nor the
short high front rounded vowel are the velars, retroflexes, and dentals25 (and m).
As predicted, the retroflexes and dentals pattern together. The patterning of velars

here with [+back] consonants is not surprising, especially in light of how

Ponapean also classes velars as [+back], as discussed below. The facts here do
not constitute as strong evidence as one might wish, however, since the high front

rounded vowels are rare in Toda, and only three consonants of the language

appear after both the long and short version of the vowel. Nevertheless, the Toda
facts tentatively support the predictions of the D/V model. .

Further evidence for dentals as [+back] and alveolars as [-back] comes
from Stevens, Keyser & Kawasaki (1986), who studied the acoustic properties of

dentals and alveolars in Malayalam. They found that for alveolar stops the

frequency of the second formant on either side of the stop closure was markedly
higher than for dentals. According to Stevens, et al., such an elevated second
formant is evidence of a fronted tongue body position. This leads them to the

conclusion that [-back] is a phonetic enhancement feature characterizing

alveolars, while [+back] is an enhancement feature characterizing dentals. This is
evidence for the present model, except that I claim that [back] is distinctive for
coronals, and not relegated to the status of "enhancement” feature.

The features characterizing the various types of coronals in the D/V model

are shown in the table in (20), with the values assigned by the A/D model

included for comparison. The specific geometry of the D/V model with respect to
the placement of the vowel features will be discussed in section 7.

(20)
D/V  Model A/D  Model
distributed back distributed anterior
t + (=) + +
t — (+) ~ +
t - T - -
v + - + -

25 This is true of the Toda dental stops and the non-strident fricative /6/. Toda also possesses a
strident fricative /s/ and two affricates (voiced and voiceless) which Emenean describes as “post
dental". There is evidence, however, that these siridents are phonologically dental, in which case

the feature [strident] would be needed to distinguish /8/ from /s/. If this is so, the above

phonotaclic statement grouping retroflexes with dentals would have to be reworded to include only
nonstrident dentals. With five contrasting coronal fricatives, Toda is a goed candidate for a study

of [strident] and coronal fricative places.
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The values for {back] are given in parentheses for alveolars and dentals. It
appears that for these coronals the value of [back] may be redundant, and thus
unspecified, in certain languages. This would allow deretroflexion in Walmatjari
to be a simple case of delinking [+back], as proposed above, rather than delinking
followed by a default insertion of [-back]. It would also explain why it is only
dentals and alveolars that alternate in the Lardil and Tamil phonotactically-driven
rules.

In Tamil, word-initial alveolars surface as dentals, in accordance with
Tamil's constraint on word-initial apicals. The same alternation not found with
the retroflexes (see section 4.2 above). In Lardil, the root-final unspecified
coronal surfaces as a dental before a suffix, but as an alveolar word-finally, as
required by the phonotactic constraints of Lardil (see 4.2). The dental then
becomes palatal before front vowels, by a rule assumed to be already present in
the language, given the (near) absence of dental — i clusters in the language. The
rule can not be seen to operate the other way (i.e. palatals become dental before
back vowels) because both palatals and dentals freely occur before back vowels
(Hale, et al., 1981). In both cases, we have alveolars and dentals alternating. If
these sounds are assumed to be unspecified for [back], these facts follow
naturally. Dentals and alveolars will differ only in the feature [distributed], while
retroflexes and alveolopalatals differ in this as well as in [back]. In Tamil the

“change from alveolar to dental only involves changing the value of one feature,
namely [distributed}. A simple change in [distributed] will thus not correct the
violation of a phonotactic constraint by a retroflex, and so this repair is not
effected. In Lardil, assuming the alveolars and dentals to be underspecified for
[back] means that alveolars are less complex apicals than retroflexes and that
dentals are less complex laminals than alveolopalatals. This explains why the
unspecified coronal defaults to the dental instead of to the alveolopalatal, and why
the unspecified coronal appears as an alveolar when it is required to be apical. It
may be, however, that other languages choose different coronals to be unspecified

for [back]. Further investigation is required on this point.Z"5

While the patterning of alveolopalatal coronals with front vowels has often
been noted (see, for example, references on this in section 3), the patterning of
retroflex consonants with back vowels is less acknowledged. For this reason,
further evidence for the feature [+back] as characterizing the retroflex coronals, in
support of the D/V model, will be given here.

In Australian languages, we have already seen instances of back vowels
triggering retroflexion in diachronic and synchronic processes (sections 3.2 and
3.4). In some Dravidian languages the opposite process has taken place:
retroflexes have triggered back vowels. Kodagu (Zvelebil, 1970) is a case in
point. This language has added high and mid back unrounded vowels (i’ and &) to
the general Dravidian five-vowel system of i, e, g, 0, 4. These vowels are now
phonemic in the language, but were originally derived from the front vowels in
the following way. Front vowels were backed before retroflex consonants. If the

26 The same result could be obtained by assuming that [-back] is Coronal and [+back] is Dorsal, as
in Clements (1991). Alveopalatals couid be coronals with an additional secondary Coronal node,
while retroflexes could have a secondary Dorsatnode. Alveolars and Dentals could simply have
no secondary places in most cases (Toda being perhaps an exception). Using a binary feature
[back] may here be a disadvantage,
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preceding consonant was labial, the resulting back vowel would be rounded;
otherwise, it would be unrounded. Examples of this, comparing Kodagu words to
cognates in other Dravidian languages, are shown below, where (21a) shows
backing in the absence of a labial, and (21b) shows backing and rounding in the
presence of a preceding labial (data from Zvelebil, 1970).

(21) Kodagu Other Dravidian
(@ i ili (Tamil, Malayalam, Kannada)"todescend"
énpp—  "to say, tell” eppu  (Tamil) “to think, count"
ké&:] "to hear, ask" ke:] (Tamil) “to hear"
(b) pudi- pifi = (Tamil & Malayalam)"to catch hold”
ponpi pen  (Ta, Ma, Ka) "wife, female"

If the preceding consonant was an alveolopalatal, however, the change did
not take place at all. Rules for this are shown in ((22a) and (22b) below . Note
that /a/ is considered not to be [+back], since it did not undergo the rounding in
(22b)). As the only low vowel in the language, it need not be specified for [back].
(22c) shows the blocking effect of the alveolopalatal. The alveolopalatal is
assumed to be linked to the front vowel, blocking delinking of [-back].

(22a) (22b)
-consonantal +consonantal +consonantal -consonantal
| | | |
Place Place Place Place
Dorsal Coronal Dorsal
[-back] [+back] Labial [+back]
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(22c)

+ consonantal —consonantal +consonantal

e LR Y naa

Place Place Pllace
Coronal Dorsal Coronal
[-back] [+back]

In the modem language, loss of some retroflex consonants has obscured
the earlier operation of rule (22a). It is still the case, however, that only back
rounded vowels (and /a/) can occur in the environment between labials and
retroflexes, and that back unrounded vowels can not occur after alveolopalatals
(as in (22c)).

== The evidence from-Kogdagu-strengthens the-claim that-retroflexes possess ... ..
the feature [+back], since at one time the assimilation process of (22a) operated
productively. These facts also support the association of alveolopalatals with
front vowels, since the environment of the alveolopalatal blocked (or perhaps
undid) the backing of these vowels.

Iruja (Zvelebil, 1970), another Dravidian language, presents similar
evidence, although in a more complex form. Irula has added four new vowels to
the Dravidian inventory: back unrounded i and ¢, and front rounded i and ¢.27
Proto-Dravidian i and e became I and & before retroflex consonants, as in (23).
These backed vowels were rounded to  and o if also preceded by a labial,
although this was largely erased by a later process (see (24)). In the case of the
high vowels, the backing was blocked by a preceding alveolopalatal.

(23) *kili > ki "parrot"
*kefa > kéfa "bad"

So far the facts are basically the same as for Koglagu, supporting the
analysis of retroflexes as [+back]. Further changes in Iruja also support the
present analysis. Between a labial and retroflex, when not also followed by i or
ay, high back vowels (original or derived) were fronted to iz. Mid vowels before
retroflex sonorants were fronted to 6. This is shown in (24).

27 Zvelebil actually describes these four vowels:as central, but I will consider them as [-back] and
[+back] phonologically. The description of the hlstoncal developments here differs somewhat
from Zvelebil's in interpretation.
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(24) *viu >(*vupu) > viiyn = "to fall"
*pul > piillu = "bird"
*erutu > (*€rutu) > 6]do "to write"
*pen > *ponpu > pdnnu "woman, wife"
*ontu > *oppu > opdu  "one”

In this case we have fronting before retroflexes, as opposed to the earlier
backing. Again retroflexes are conditioning a front/back change, but this time in
the opposite direction. I analyze this as a dissimilation process. The presence of
dissimilation with regard to the feature [back] is further evidence that this feature
is present in the retroflexes. This argues against Stevens, Keyser & Kawasaki's
(1986) analysis of [back] being used among coronals simply as a phonetic
enhancement feature, If [+back] simply enhanced retroflexes, dissimilation with
regard to [back] would be phonetically counterproductive. If [back] is a
nonredundant phonological feature of retroflexes, however, dissimilation with
respect to this feature is less unlikely.

The Micronesian language Ponapean (Rehg, 1973) provides additional
support for the D/V model's claim that retroflexes are [+back]. Ponapean has a

consonantal inventory of labials (p, m), labio-velarized labials (p¥, mW), apical-
dentals (t, s, n, 1), an apico-alveolar (1), a retroflex affricate (t5, which patterns as a

stop), and velars (k, ). The r is presumably phonologically retroflex, as in
Sanskrit, since it patterns with the retroflex affricate, as shown below. Fora
consonantal phoneme chart see the appendix.

The consonants pattern in two groups, as shown in the following chart.

(25) Front Back

P p¥
m mW
t ]
1 T
n n
S —

— k

Consonants in the "front” column may not co-occur in the same morpheme
with their counterparts in the "back" columnn.28 Thus sequences such as pVp,
m¥VmWY, or tVt are allowed, but *pVpW, *tVis, etc. This is presurnably an OCP
effect. Consonants sharing values of [sonorant] and [continuant] which share
major places are obliged to share secondary place features as well.29 This would

28 There are five exceptions to this: one including / and 7, and four involving n and n.
29 On this assumption the pairing of n with 7 is mysterious, but note that it is this case with the
most exceptions.
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result if the major place nodes of the homorganic consonants were linked, as
required by the OCP. Dependent place features would then also be shared.

The division of the consonants into two groups is thus justified, but the
labeling of the groups as "front" and "back" has not been. First of all, it is
reasonable to assume that the secondary articulation of the labio-velarized labials
is derived from the features characterizing back vowels (Goodman, 1991).
Further evidence for the labeling of the two columns, however, comes from the
interactions between consonants and short vowels. Consonants in the "front”
column have a centralizing effect on short back vowels, Consonants in the "back”
column centralize short front vowels. This is shown in (26) (from Rehg).

(26)  Vowels Front Consonants Back Consonants
i [pil] "also" [rir] "secret”
e [mEem] "sweet” [tsdn] "dght"
a [pa~p] "swim" [kank] "can”
u (las] "jump” [pWum] "correct”
0 [pes] "explode" [tsopW] "lush"
) [p3s] "hammer"” [on] "burmed”

‘When a vowel is flanked by consonants of both types, the quality of the
vowel will glide from one to the other. The data cited above show that "back"
consonants are incompatible with front vowels, and that "front" consonants are
incompatible with back vowels. This justifies the classification of Ponapean
consonants into front and back groups. The retroflex f5 and r pattern as back as
opposed to their front counterparts ¢ and /. This supports the D/V model's claim
that retroflexes are [+back]. The "front" consonants may be only redundantly
[-back], since these do not possess secondary articulations.

The evidence from Iruja, Kodagu and Ponapean confirms the evidence
from the Australian languages that retroflexes are [+back]. Considerable evidence
is thus available both for apical retroflexes as [+back], and for the laminal
alveolopalatals as [-back].

7. Placement of Features in the D/V Model

So far the identity of the features characterizing coronals have been
discussed, but—except for [distributed]—their place in the feature geometry has
not. The proposal here is that [back] is directly dominated by the Coronal node
when it characterizes coronal consonants.30 The proposed geometries of the
various coronals are shown in (27), with [back] shown linked by a dotted line to
the dental and alveolar, indicating that these may be unspecified for the feature,

30 A slighdy different proposal would retain [back] under Dorsal, and place a whole Dorsal node
under Coronal. This is not done here, since it would lead us to expect more processes sensitive o
simply the presence of the Dorsal, regardless of ils dependenls. This would be much like
[anterior], which, as we have seen, does not function in phonological processes. To my
knowledge, the ruki rule is the only process that might be interpreted as evidence for the
intermediate Dorsal (see Selkirk, 1991). -
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(27a) ¢t (27b) t
1'0_0[ 1'(301:
Pléce Plélce
Coronal Coronal
[+distrbuted] | [-distributed] ™
[+back] [-back]
(27¢) ty (27d) ¢
I'0.0t IC!O[
Pla:ce Ple;ce
Coronal Coronal
[+distributed] [-distributed]
[-back] [+back]

Other possibilities of placement are also available, but are less desirable
because they make inaccurate predictions. Consider, for example, Clements'
(1991) proposal concerning vowel features and secondary articulations in
consonants. (28) shows Clements' view of how an alveolopalatal coronal consists

of a plain coronal plus the features of a front vowel (after Clements' Figure .31

31 Clements actually uses [coronal] instead of [-back] for front vowels. For the present purposes,
this difference is not important.
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(28)

t 1 ty

ro‘ot ropt root
C—Piace. C-Place C——i’lace
[coronal] [coronal]
vocalic vocalic
aperture aperture
V—Place V-Place
[-back] [-back]

The two models make very different predictions regarding the behavior of

alveolopalatals and retroflexes.32 The Clements model puts the relevant features
of alveolopalatals on the same tier as they are on in vowels. In light of the
evidence that retroflexes also share features with vowels, consistent application of
the Clements model requires that [back] must also be on a vowel tier in
retroflexes. The presence of vowel-tier features in these coronals makes it
impossible to spread vowel features through such coronals without crossing
association lines. As Clements notes, this model predicts that vowel harmony
with respect to a given feature will always be impossible across consonants which
have that feature as a secondary place feature. Thus [back] harmony will be
blocked by coronals specified for [back]). Secondly, long-distance assimilations
of consonants with secondary articulations are impossible across vowels. This
means that spreading [back] from one coronal to another could not occur across
any vowels specified for [back]. A third prediction is that adjacent coronals could
share their Coronal nodes without sharing their secondary features. Cnly coronals
sharing C—place nodes would share all their relevant place features: spreading
Coronal alone would not ensure complete homorganicity.

The D/V model, on the other hand, makes very different predictions. First
of all, alveolopalatals and retroflexes need not block vowel harmony, since the
relevant features are under the Coronal node in the coronals, and somewhere else
(under Dorsal or V-Place) in the vowels. This allows features to spread from
vowel to vowel without crossing association lines. The secondary features of the
coronals should also be able to spread across vowels without crossing lines. A

32 This assumes that palatals and retroflexes are4he only coronals specified for [back]. The
following arguments may be extendible to all coronals in some languages. The details of
underspecification with regard to [back] is a topit for further investigation,

Published by ScholarWorks@UMass Amherst, 1993

31



5gniversity of Massachusetts Omﬂfﬁp@ﬂgw}gbﬁﬁﬂﬁ [1993], Art. 3

positive prediction of the D/V model is that spreadlng the Coronal node will result
in total homorganicity. =

Some of the data already consideréd directly support the D/V model over
the Clements' model of secondary place as V—place (hereafter the V-place model).
Consider, for instance, the Sanskrit nati rule, whereby /n/ is retroflexed following
coronal continuants, as described in section 4. Any noncoronal segments may
intervene. The blocking effect of the coronals has already been discussed as
evidence for the Coronal class. This blocking behavior of the coronals, including
the non-targeted non-nasal coronals, is evidence that the node being spread here is
the Coronal node (see Steriade, 1986).

Other alternatives for the spreading node are not satisfactory. Consider,
for instance, the possibility that [-distributed] is being spread. This could work if
[-distributed] were the only Coronal-dependent feature specified for Sanskrit
retroflexes ([+back] being redundant), and other Sanskrit coronals were specified
as [+distributed]. The spreading of [distributed] would then be blocked only by
coronals, since these would be the only segments specified for this feature. I
believe there is evidence against this in the facts of Sanskrit sandhi.

In Sanskrit (Whitney, 1889; Coulson, 1976), t and  are the only coronal
stops permitted word-finally. In external sandhi a final ¢+ will assimilate to either a
following retroflex  or an alveolopalatal c, as in (29) (examples from Whitney). 33

It does not assimilate to noncoronal stops. The retroflex will not assimilate to
either the dental or the alveolopalatal.

(29) tat pi:ka: —> taf f:ka:
tat ha:lini: —> taf fha:lini:
ut carati —> uc carati
etat chattram —> etac chattram

These facts suggest that, as the dental assimilates to both the other
coronals, it is unspecified for coronal subfeatures. This allows the assimilation to
be a simple feature-filling rule. The retroflex, which does possess coronal
subfeatures, is not affected. On the other hand, the dental does not assimilate to
noncoronals, implying that it is specified for Coronal. This analysis leads to the
conclusion that the dental is not specified for [distributed], and therefore could not
block spreading of [-distributed]. This implies that [distributed] is not the node
that is spread in the nati rule. As stated above, the most reasonable analysis is
that the nati rule spreads the Coronal node.

In the V-place model, spreading the Coronal node would not result in
retroflexion, since it would not involve spreading the V-place node, where the
specification of retroflexion is lacated. In the D/V model, spreading the Coronal
node of a retroflex coronal would automatically result in retroflexion. In the V-
place model the spreading would have to be either of the C-Place node, or the V-
Place node (or its dependent, [back]). None of these could work. If the C-Place
node were spread, any intervening segment would block the spreading, since any
intervening segment would have a C—Place node. If the V-Place node were
spread, any intervening vowel would block it, since any intervening vowel would

33 The facts for nasals are similar, but slightly more complicated.
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have a V-Place node. If {back] were spread, any vowel specified for [back]
would block it. The long-distance effects of the nati rule could not be achieved
without line crossing in this model. The D/V model correctly predicts that the
features of retroflexion will be spread when the Coronal node is spread, and that
such spreading need only be blocked by other coronals. This is direct evidence

against the second and third claims of the V-Place mode]. 34

Further evidence for the D/V model's positioning of its vowel features is
from the coronal assimilation facts of Iwaidja and Walmatjari, discussed above in
section 4.1. In these languages certain types of coronal clusters must be
completely homorganic, while heterorganic coronal-noncoronal clusters are
permitted. This was analyzed as an OCP effect that requires these clusters of
coronals to share Coronal nodes in these langnages. The sharing of Coronal
nodes is predicted by the D/V model to result in complete homorganicity (see
(30a)). In the V-Place model consonants sharing Coronal nodes need not be
completely homorganic—they would only share the value of [distributed], as

shown in (30b).
(30)
a) R?ot R?Ot b)  Root Root
Place Place C-Place C-Place
Coronal C}mﬂ/\
r vocalic
[distributed] [distributed] /‘\
[back] aperture
V-Place
[back]

In the V—place model, the node shared by such completely homorganic
coronals would have to be the C-Place node. This is not an impossible
interpretation of the data. The analysis that the homorganicity is the result of
sharing Coronal nodes appears more natural, however. The fact that coronals are
allowed to form clusters with noncoronals suggests that there is an OCP
requirement on adjacent Coronal nodes, not a restriction on adjacent consonantal

34 Further supporting evidence can be found in Tahltan coronal harmony (Shaw, 1991) where
coronal affricates share all coronal place features within a word, suggesting that spreading of the
coranal features (including [-back]) can occur across vowels and involve the spreading of a single
node. Interpreting the data involves making crucial assumptions about underspecification and the
position of [lateral], so this will not be further dfscussed here.
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C-Place nodes.33 This is at least suggests that the third prediction of the V—-place
model may not be accurate.

The first prediction listed for the Vf'—place model is that [back] or total
vowel harmony will always be blocked by alveolopalatals and retroflexes. The
presence of [back] under V-Place in these coronals will block any spreading of
[back] or V-Place. The corresponding D/V model prediction, on the other hand is
less restrictive. Vowel harmony is predicted to be blocked if the spreading rule is
sensitive to the presence of the particular feature on any tier. It need not be
blocked if the target must be on the same tier as the feature being spread. )

The claim that vowel harmony can be sensitive to instances of a feature
which is (according to the V-Place model) on another tier is demonstrated by the
vowel harmony facts of Warlbiri, which illustrate a process of Labial harmony.
The fact that this is Labial harmony makes the example separate from the issue of
the representation of coronals, and provides neutral ground from which to
demonstrate cross-tier interaction.

Warlbiri (Hale, 1973, Nash, 1980) has a process of vowel harmony,
involving many nominal suffixes and all clitics, in which a suffixal or clitic /u/
becomes [i] if that is the value of the adjacent stem vowel. This process is
blocked by /a/. The harmony will spread through as many suffixes as may be
present, provided /a/ is not encountered. This is shown in (31), where (31d)
shows the blocking effect of /a/ within series of suffixes (data from Nash).

(31)a.  kugu-kuju-Ju-lku—tYu-ln "“child-proprietive-ergative-then-me-they"
b. maliki-kii-Ji-lki—t¥i-li "dog-prop-erg-then-me-they"
¢. minitYa-kuju—Ju-lku-tYu-lu “cat-prop-erg-then-me-they"
d. maliki-kili-kirra-lku—tYu-lu "dog-prop-allative-then-me-they"

The harmony process in (31) is blocked by labial consonants. This is
shown in (32).

(32)a. miyi-ki—purda "food—desiderative”
b. wajirrki-puru "wet time—during"
c. milpirri—puru "cloud—during”

The data in (32) shows that the feature being spread is Labial, since labial
block the process. /a/is presumably immune to the harmony because it has no
rounded counterpart.

According to the V-Place model, rounding in vowels is represented as a
Labial node under the V—place node.36 The Labial node for labial consonants is

35 Praponents of the V-place theory could argue that sharing Coronal implies sharing C—Place,
but this effectively does away with any useful distinction between what is dominated by Coronal,
and what is dominated by C-Place. ‘

36 Clements (1991) makes an exception for Swedish rounded vowels, analyzing /uf and the
"inrounded” vawel fuf as C-place labials, to distinguish them from the "outrounded” /y/. This is an
unusual case, however. Presumably rounding in vowels would not be represented under the C-
place node when two types of rounding are not differentiated in a langunage.
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under the C-place node. If spreading Labial from vowel to vowel (i.e. spreading
V-place Labial) is blocked by the presence of a labial consonant (with C-place
Labial), this is evidence for cross-tier blocking of spreading.

Given that cross-tier blocking can occur, the D/V model predicts that such
a cross-tier process would produce blocking effects when [back] is spread in the
environment of alveolopalatals or retroflexes. On the other hand, the harmony
need not be sensitive to the featres on other tiers. For example, total vowel
harmony, in which the whole V-place node is spread, would not be expected to
be blocked by the presence of [back] in the D/V model, contrary to the predictions
of the V-Place model.

A remaining question that can not be fully explored here regards the

~° differing behavior of alveolopalatals and retroflexes with respect to vowel

© >~ harmony. Alveolopalatals are known to block [back] harmony (see, for example,

=", Clements & Sezer, 1983), while retroflexes are not known to do so. It may well
be that not all alveolopalatals have the same phonological representation. The
languages in the present study are ones in which the alveolopalatals are all simple
segments. In the Australian languages they are all stops. In the Dravidian
languages they are phonetically affricated, but they pattern phonologically with
the stops. Such simple segments, I argue, have phonological representations as in
(27). Alveolopalatals in certain other languages may not have the same structure.
Alveolopalatals which give evidence of being complex segments, and are
phonologically affricated or have an offglide, may well have features on a V-
Place tier, as in (28). Such complex coronals would be expected to obligatorily
block [back] harmony. More cross-linguistic work is needed on this point.

As we have seen, the presence of blocking effects in vowel harmony
processes is not in itself evidence in support of the V—Place model for simple
segments, since it is also in accord with the predictions of the D/V model. 1
would predict, however, that instances of vowel harmony which treat all coronals
as transparent could occur.

In summary, the V—place model makes three important predictions,
namely that vowel harmony can not operate across alveolopalatals and retroflexes,
that coronal assimilations and harmonies can not operate across vowels, and that
sharing Coronal nodes does not ensure complete homorganicity for coronals. The
second prediction has been disproved on the basis of the Sanskrit long-distance
retroflexion of the nati rule. The third prediction has also been questioned in light
of the nati rule and the Walmatjari and Iwaidja coronal clusters. In contrast, the
D/V model predicts the possibility of both vowel harmony through simple
alveolopalatals and retroflexes, and long-distance coronal assimilations.
Furthermore it predicts that sharing the Coronal node implies total homorganicity
of coronals. Although the first prediction has not yet been proved, the remaining
two predictions have been borne out, and the structures in (10) are thus justified as
correct representations of the coronal consonants.

8. Conclusions

This paper has set out to formulate an adequate feature-geometric model
of coronal subplaces, using as a point of comparison the A/D model which puts
the features [anterior] and [distributed] under the Coronal node. It has been found
that [distributed], defined as the apical/laminal contrast, is phonologically valid,
while [anterior] is not. Rather, the tradifionally [-anterior] coronals pattern with
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opposite valued vowels. This motivated the used of [-back] to characterize
alveolopalatals, and [+back] to characterize retroflexes. These features were then
argued to be located under the Coronal node, contrary to the claims of a V—place
model of secondary place features. L

Other issues regarding the features of coronals remain, however. An
interesting unresolved question regards the directional preference of assimilation
in alveolopalatals and retroflexes. In both the Australian and Dravidian language
families, alveolopalatals tended to be associated with following front vowels,
while retroflexes tended to be associated with preceding back vowels. The
possible significance of this is not yet understood. Other further topics would
include the position of [lateral] and [strident], and issues of coronal
underspecification.
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Abbreviated Pﬁoneme Charts

Australian Languages:

Type A (35%): Andiljangwa, Aranda, Diyari (with some voicing), Kitja, Lardil,
Pitta-Pitta, Thargari, Wajuwara,

63

Type C (22%): Dijinang (with voicing), Gugada, Iwaidja, Mangarayi, Mantjiltjara,
Madi-madi, Pintupi,Walmatjari,Warlbiri, Garawa (with kY)

Type D (16%): Tiwi, Warrgamay, Yidiny,
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Other Languages:

Tamil (Kanniyakumari dialect), Proto-Dravidian

P t t t c, (Tj) ‘k
m n n nY
Toda
p. b 1d t,d td k.g
1Sy dZ C,j
m n Q
Sanskrit (based on modern Hindi phonetic values)
p, pib,bh g th d, dh Lihd,dn ¢, chj,jh kkh g gh
m n | ny n
Ponapean
P pW t IS k
s
m m% n 1
{ T

https://scholarworks.umass.edu/umop/vol19/iss1/3

38



Gnanadesikan: The Feature Geometry of Coronal Subplaces

THE FEATURE GEOMETRY OF CORONAL SUBPLACE 65

Bibliography
2 - Allen, W.S. (1951) "Some Prosodic Aspects of Retroflexion and Aspiration in
% Sanskrit", Transactions of the Philological Sociery, 13: 939-946.

% Broselow, E. and A. Niyondagara, (1991) "Morphological Structure in Kirundi
Palatalization: Implications for Feature Geometry", ms,

s Busby, P. (1980) "The Distribution of Phonemes in Australian Aboriginal
i Languages", Papers in Australian Linguistics, No. 14. 73-139.

i Cho, Y.Y. (1991) "On the Unversality of the Coronal Articulator", in C. Paradis

and J.-F. Prunet (eds.), The Special Status of Coronals, San Diego:
Academic Press.

* Chomsky, N. and M. Halle (1968) The Sound Pattern of English. New York:

Harper & Row.

'~ Christdas, P. (1988) The Phonology and Morphology of Tamil, Doctoral
Dissertation, Cornell University.

Cleménts, G:N. (1985) "The Geométry of Phonological Features", Phonology -
Yearbook, 2: 225-252.

Clements, G.N. (1991) "Place of Articulation in Consonants and Vowels: A
Unified Theory”, ms. to appear in B. Laks and A. Rialland (eds.)
L’Architecture et la Géométrie des Représentations Phonologiques, Paris:
Editions du C.N.R.S..

Clements, G.N.and E. Sezer (1983) “Vowel and Consonant Disharmony in
Turkish", in H. van der Huist and N. Smith (eds.) The Structure of
Phonological Representations, vol. 2, Dordrecht: Foris.

Coulson, M. (1976) Sanskrit, An Introduction to the Classical Language,
Sevenoaks: Hodder and Stoughton.

Dixon, RM.W. (1970) "Proto-Australian Laminals", Oceanic Linguistics, 9: 79-
102.

Dixon, RM.W. (1977) A Grammar of Yidin. New York: Cambridge University
Press.

Dixon, RM.W. (1980) The Languages of Australia. New York: Cambridge
University Press.

Donaldson, T. (1980) Ngiyambaa: the language of the Wangaaybuwan. New
York: Cambridge University Press.

Emeneau, M.B. (1984) Toda Grammar and Texts, Philadelphia: American
Philosophical Society. Ty

Published by ScholarWorks@UMass Amherst, 1993

39



University of Massachusetts Occasional Papers in Linguistics, Vol. 19 [1993], Art. 3

66 AMALIA GNANADESIKAN

Goodman, B. (1991) "Ponapean Postvelarized Labials; Evidence for Internal
Segment Structure”, in T. Sherer, &d. NELS, 21, Amherst: GLSA.

Hale, K. (1973) "Deep-Surface Canonical iI)mpant:nos in Relation to Analysis and
Change: An Aupstralian Example", Currenr Trends in Linguistics, 11: 401-
508.

Hale K., A. Farmer, D. Nash, and J. Simpson, (1981) "A Preliminary Dictionary
of Lardil." ms.

Hansen, K.C. and L.E. Hansen, (1969) "Pintupi Phonology", Oceanic Linguistics,
8(2): 153-170.

Hudson, J. and E. Richards, (1969) "The Phonology of Walmat]tm Oceamc
Linguistics, 8(2): 171-189.

1t5, J. (1986) Syllable Theory in Prosodic Phonology, Doctoral Dissertation,
University of Massachusetts, Amherst.

Keating, P. (1988) A Survey of Phonological Features, Bloomington, Indiana:
Indiana University Linguistics Club.

Keating, P. (1991) "Coronal Places of Articulation”, in C. Paradis and J-F. Prunet
(eds.), The Special Status of Coronals, San Diego: Academic Press.

Kenstowicz, M and C Kisseberth (1979) Generative Phonology: Description and
Theory, New York: Academic Press.

Leben, W. (1973) Suprasegmental Phonology, Doctoral Dissertation,
Massachusetts Institute of Technology.

Marsh, J. (1969) "Mantjiltjara Phonology", Oceanic Linguistics, 8(2): 131-152.

McCarthy, 1.1. (1986) "OCP Effects: Gemination and Anti-Gemination.",
Linguistic Inquiry, 19: 451-475,

McCarthy, 1.J. (1988) "Feature Geometry and Dependency: A Rewew
Phonetica 43, 45:84-108.

Merlan, F. (1982) Mangarayi. Amsterdam: North Holland.

Mester, R.A., and J. 1t6, (1989) "Feature Predictability and Underspecification:
Palatal Prosody in Japanese Mimetics", Language, 65(2): 258-293.

Mohanan, K.P. (1991) "Fields of Attraction in Phonology", in J. Goldsmith (ed.)
The Last Phonological Rule, Chicago: Chicago University Press.

Nash, D.G. (1980) Topics in Warlpiri Grammar, Doctoral Dissertation,
Massachusetts Institute of Technology.

Osbome, C.R. (1974) The Tiwi Language, Australian Aboriginal Studies, No. 55,
Canberra: Australian Institute of Aboriginal Studies.

https://scholarworks.umass.edu/umop/vol19/iss1/3

40



Gnanadesikan: The Feature Geometry of Coronal Subplaces

THE FEATURE GEOMETRY OF CORONAL SUBPLACE 67

Paradis, C. and J.-F. Prunet (eds.), (1991) The Special Status of Coronals,
Phonetics and Phonology, Vol. 2, San Diego: Academic Press.

Platt, J.T. (1972) An Quiline Grammar of the Gugada Dialect: South Australia.
- Australian Aboriginal Studies, No. 48., Canberra: Australian Institute of
Aboriginal Studies.

Pym, N. (with B. Larrimore) (1979) Papers on Iwaidja Phonology and Grammar,
Work Papers of SIL-AAB, Darwin: SIL.

Rehg, K.L. (1973) "On the History of Ponapean Phonology", Working Papers in
Linguistics, University of Hawaii, 5(8) 17-56.

Sagey, E.C. (1986) The Representation of Features and Relations in Nonlinear
Phonology, Doctoral Dissertation, Massachusetts Institute of Technology.

Selkirk, E. Q. (1991). Major Place in the Vowel Space, University of
Massachusetis at Amherst, ms.

Shaw, P. (1991) "Consonant Harmony Systems: The Special Status of Coronal
Harmony", in C. Paradis and J.-F. Prunet (eds.), The Special Status of
Coronals, San Diego: Academic Press.

Steriade, D. (1986) A Note on Coronals, unpublished ms.

Stevens, K.N., S.J. Keyser, and H. Kawasaki (1986) "Toward a Phonetic and
Phonological Theory of Redundant Features”, in J. Perkett and D. Klatt
(eds.), Invariance and Variability in Speech Processes, Hillsdale, New
Jersey: Erlbaum.

Strehlow, T.G.H. (1942) Aranda Phonetics and Grammar, Oceania Monographs,
No. 7, Sydney: Australian National Research Council.

Waters, B. (1979) A Distinctive Feature Approach to Djinang Phonology and
Verb Morphology, Work Papers of SIL-AAB, Darwin: SIL.

Whitney, W.D. (1889) Sanskrit Grammar: Including both the Classical Language
and the Older Dialects of Veda and Brahmana, Cambridge: Harvard
University Press.

Wilkinson, K. (1988) "Prosodic Structure and Lardil Phonology", Linguistic
Inguiry, 19.2: 325-334.

Yip, M. (1988) "The Obligatory Contour Principle and Phonological Rules: A
Loss of Identity”, Linguistic Inquiry, 19: 451-475.

Yip, M. (1991) "Coronals, Consonant Clusters, and the Coda Condition", in C.
Paradis and J.-F. Prunet (eds.)}, The Special Status of Coronals, San Diego:
Academic Press.

Zvelebil, K. (1970) Comparative Dravidian Phonology, The Hague: Mouton and
Company. o

Published by ScholarWorks@UMass Amherst, 1993

41



University of Massachusetts Occasional Papers in Linguistics, Vol. 19 [1993], Art. 3

https://scholarworks.umass.edu/umop/vol19/iss1/3

42



	The Feature Geometry of Coronal Subplaces
	Recommended Citation

	UMOP 16.pdf

