
...

Phonological representations and
phonological typology

Daniel Currie Hall

Saint Mary’s University

Memorial University
13 March 2015

Wassily Kandinsky
Contrasting Sounds (1924)



...

Outline.

...1 Bindseil’s generalization

...2 Jakobson’s generalizations

...3 Mohawk

...4 Clements’s generalizations

...5 Representations and their consequences



...

Bindseil’s generalization.

...1 Bindseil’s generalization
A potential universal
Consulting the databases
The Australian pattern
Hawaiian
What is a /t/, anyway?

...2 Jakobson’s generalizations

...3 Mohawk

...4 Clements’s generalizations

...5 Representations and their consequences



...

Bindseil’s generalization.
A potential universal

Heinrich Ernst Bindseil (1838), Abhandlungen zur allgemeinen
vergleichenden Sprachlehre [‘Treatises on general comparative
linguistics’]:

„Eine Sprache, der das t fehlt, ist mir nicht bekannt.”
‘I know of no language that lacks /t/.’

This could just be a fact about Bindseil.

Or it could be a typological generalization about phonological
inventories.

Let’s try testing it…
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Bindseil’s generalization.
Consulting the databases

UPSID (Maddieson & Precoda 1989): 8 languages out of 451 lack
voiceless dental or alveolar plosives (1.77%).

P-Base (Mielke 2008): 19 languages out of 549 lack voiceless dental
or alveolar plosives (3.46%).

Filtering out the (surprisingly small) overlap, this gives us 24
apparent counterexamples.
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Bindseil’s generalization.
The Australian pattern

15 of the 24 ostensibly /t/-less languages are Australian.

one nasal series

one plosive series

Hamilton (1996): “Stops are voiceless fortes word-initially and are lenis
and occasionally voiced word-medially.”
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Bindseil’s generalization.
The Australian pattern

Stops contrast in nasality, not in voicing.

Voicing of oral stops varies by language and by phonological
context.

Hyman (2008) on Yidiny and the putative generalization that all
languages have voiceless stops:

“To save the universal,
can these stops be instead interpreted as /p, t, c, k/,

which happen to be redundantly voiced?”
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Bindseil’s generalization.
Hawaiian

..

Hawaiian (Austronesian).

p k ʔ
h

m n
w l

Hawaiian does not have a phoneme /t/…

…but phonetic [t] occurs as a variant of /k/.

Examples from Schütz (1995):
[kanaka] � [tanata] ‘people’
[ko] � [to] ‘sugar cane’
[kabekee] � [tabetee] ‘cabbage’

Herd (2005): In loanword adaptation, /k/ represents any non-labial,
non-gloal obstruent.
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Bindseil’s generalization.
What is a /t/, anyway?

From the beginning, we’ve been assuming that we don’t care about
the difference between an alveolar /t/ and a dental one.

So can we say that Hawaiian happens to have a velar /t/?

That sounds a bit fishy…

…but perhaps ignoring the dental/alveolar contrast sounds just as
fishy to a speaker of Ngiyambaa.

The problem is that we’re trying to make phonetic generalizations
about phonological inventories.
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All spoken languages have sounds that can be realized as [t].

☛ This is a purely phonetic claim.
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Jakobson’s generalizations.
Contrasts, not consonants

What kinds of generalizations can we make?

Generalizations about phonological inventories need to look at
phonemic contrasts, not individual phonemes.

Roman Jakobson (1941, 1968):

“The appearance of single
sounds must not be treated

in an isolated fashion
without regard for their

place in the sound system.”

Jakobson teaching

All consonant systems have a nasal/oral contrast (mama–papa)…
… and a labial/coronal contrast (mama–nana, papa–tata).
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Jakobson’s generalizations.
Contrasts, not consonants

Do all consonant systems have a nasal/oral contrast?

All the languages I’ve looked at contrast oral and nasal stops.
They also contrast nasals with other sonorants (e.g., /r/, /l/, /w/).

Do all consonant systems have a labial/coronal contrast?

All the putatively /t/-less systems have (at least) a clear contrast
between /m/ and /n/.
The real challenge to this generalization comes from languages that
(appear to) lack labials.
Let’s look at Mohawk.
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Mohawk.
The native inventory

Bonvillain (1984):

“The consonant inventory of Mohawk […] lacks labials.”

The native consonant inventory (according to Bonvillain 1984 and
Michelson 1981):

..

Mohawk (Iroquoian).

t k ʔ
(ʧ)

s h
n
l/r

j w

There are no native labial [+consonantal] segments.
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Mohawk.
Borrowings from French

However, Mohawk has /p/ and /m/ in words (including proper
names) borrowed from French.

Some examples from Bonvillain (1973, 1978, 1984):

/aplam/ Abram
/majis/ Moîse
/papaʔ/ Papa
/lapahpot/ la barbote ‘catfish’
/raparoet/ la brouee ‘wheelbarrow’

If the pre-contact inventory lacked these sounds, why was
Mohawk so receptive to them?

(We know from Hawaiian that languages with small consonant
inventories don’t necessarily expand them in response to contact.)
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Mohawk.
/p/ as in Postal?

Perhaps Mohawk already had labial consonants.

Postal (1968) argues that some surface [kw] sequences are best
understood as a single segment underlyingly.

In Postal’s analysis, this segment is /p/, specified

<
@
@
@
@
@
@
@
>

�consonantal
�sonorant
�grave
�compact

=
A
A
A
A
A
A
A
?

.

For example, stressed vowels lengthen in open syllables.
[kw] from underlying /ko/ closes syllables:

/hra+ko+as/ [ˈrak.was] ‘he picks it’

[kw] from underlying ‘/p/’ does not:

/hra+upeh/ [ˈruː.kweh] ‘man’
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Mohawk.
[kw] qua /kw/

But if there is a native /p/ realized as [kw], why don’t French /p/
and /b/ also come out as [kw]?

We can still say that it is a single segment, and has labial place, but
is something more like /kʷ/.

Specifications for native Mohawk stops:

/ʔ/ /t/ /k/ /kʷ/
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RR

Coronal Dorsal Dorsal Labial

This is consistent with the realization of /kʷ/ as [kw].
It’s also consistent with a contrastive hierarchy (Dresher 2009;
Mackenzie 2009; Hall 2007) in which Dorsal takes scope over Labial.
/p/ can be represented using a subset of the features of /kʷ/.

Jakobson is partially vindicated: there’s no direct labial/coronal
contrast, but labial place is contrastive in the native inventory.
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This looks circular. (Languages tend to avoid rare sounds?)

But it does have empirical content….



...

Clements’s generalizations.
Marked feature avoidance

Marked feature avoidance (Clements 2009: 42):

“Marked feature values can be defined as
those that are not present in all languages.”

“Inventories show a tendency to avoid marked feature values.”

This looks circular. (Languages tend to avoid rare sounds?)

But it does have empirical content….



...

Clements’s generalizations.
Marked feature avoidance

Marked feature avoidance (Clements 2009: 42):

“Marked feature values can be defined as
those that are not present in all languages.”

“Inventories show a tendency to avoid marked feature values.”

This looks circular. (Languages tend to avoid rare sounds?)

But it does have empirical content….



...

Clements’s generalizations.
Marked feature avoidance

Marked feature avoidance (Clements 2009: 42):

“Marked feature values can be defined as
those that are not present in all languages.”

“Inventories show a tendency to avoid marked feature values.”

This looks circular. (Languages tend to avoid rare sounds?)

But it does have empirical content….



...

Clements’s generalizations.
Marked feature avoidance

Marked feature avoidance (Clements 2009: 42):

“Marked feature values can be defined as
those that are not present in all languages.”

“Inventories show a tendency to avoid marked feature values.”

This looks circular. (Languages tend to avoid rare sounds?)

But it does have empirical content….



...

Clements’s generalizations.
Marked feature avoidance

Predictions of Marked feature avoidance:
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languages.
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There should be no sounds that occur only in small inventories.

The markedness of a segment should correlate negatively with the
number of inventories in which it occurs…

…and positively with their mean size.
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Labialization: Expectations

What do Clements’s principles predict for labialized consonants?

Suppose that labialization is represented by a marked feature such
as [+rounded] (Clements 2009), or [labial] under the V-place node
(Clements & Hume 1995).

Primary and secondary articulations should be able to vary
independently (within anatomical limits).

Feature economy predicts that secondary articulations should be
contrastive across the inventory if they are contrastive at all.

The presence of labialization on consonants is marked…

…but there is no reason to expect any specific combination of
primary and secondary place to be more or less marked than the
others…

…except to the extent that some place features are inherently more
or less marked than others.
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Clements’s generalizations.
Labialization: Reality

Some inventories in P-base look prey much like what we’d expect:

..

Tangale (Chadic).
p t k ʔ

tʷ kʷ
b d̪ d ʤ ɡ
bʷ dʷ ɡʷ

ᵐb ⁿd ⁿʤ ⁿɡ
ɓ ɗ
ɓʷ ɗʷ

s ʃ
sʷ ʃʷ
z ʒ
zʷ ʒʷ

m n ŋ
w r j

l rʷ jʷ

Labialization largely
cross-classifies with:

primary place

manner (except nasality)

airstream



...

Clements’s generalizations.
Labialization: Reality

Some inventories in P-base look prey much like what we’d expect:

..

Tangale (Chadic).
p t k ʔ

tʷ kʷ
b d̪ d ʤ ɡ
bʷ dʷ ɡʷ

ᵐb ⁿd ⁿʤ ⁿɡ
ɓ ɗ
ɓʷ ɗʷ

s ʃ
sʷ ʃʷ
z ʒ
zʷ ʒʷ

m n ŋ
w r j

l rʷ jʷ

Labialization largely
cross-classifies with:

primary place

manner (except nasality)

airstream



...

Clements’s generalizations.
Labialization: Reality

Some inventories in P-base look prey much like what we’d expect:

..

Tangale (Chadic).
p t k ʔ

tʷ kʷ
b d̪ d ʤ ɡ
bʷ dʷ ɡʷ

ᵐb ⁿd ⁿʤ ⁿɡ
ɓ ɗ
ɓʷ ɗʷ

s ʃ
sʷ ʃʷ
z ʒ
zʷ ʒʷ

m n ŋ
w r j

l rʷ jʷ

Labialization largely
cross-classifies with:

primary place

manner (except nasality)

airstream



...

Clements’s generalizations.
Labialization: Reality

Some inventories in P-base look prey much like what we’d expect:

..

Tangale (Chadic).
p t k ʔ

tʷ kʷ
b d̪ d ʤ ɡ
bʷ dʷ ɡʷ

ᵐb ⁿd ⁿʤ ⁿɡ
ɓ ɗ
ɓʷ ɗʷ

s ʃ
sʷ ʃʷ
z ʒ
zʷ ʒʷ

m n ŋ
w r j

l rʷ jʷ

Labialization largely
cross-classifies with:

primary place

manner (except nasality)

airstream



...

Clements’s generalizations.
Labialization: Reality

Some inventories in P-base look prey much like what we’d expect:

..

Tangale (Chadic).
p t k ʔ

tʷ kʷ
b d̪ d ʤ ɡ
bʷ dʷ ɡʷ

ᵐb ⁿd ⁿʤ ⁿɡ
ɓ ɗ
ɓʷ ɗʷ

s ʃ
sʷ ʃʷ
z ʒ
zʷ ʒʷ

m n ŋ
w r j

l rʷ jʷ

Labialization largely
cross-classifies with:

primary place

manner (except nasality)

airstream



...

Clements’s generalizations.
Labialization: Reality

Others do not:

..

Wichita (Caddoan).
t k ʔ

kʷ
ʦ
s h
r
j w

Secondary labialization is
contrastive only for /k/–/kʷ/.
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/kʷ/ should entail less marked
/p/.
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By these tests, /tʷ/ is much more marked than /kʷ/…

…but /t/ is not any more marked than /k/.

The markedness of complex segments is not simply the sum of their
features.
The typological paern presents two puzzles:

1. Why is contrastive rounding on consonants so oen deployed in an
apparently uneconomical way?

2. Why do we find contrastive rounding primarily on velars, then on
uvulars and labials, and only rarely on coronals?
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Representations and their consequences.
Place features

Rice & Avery (1993); Rice (1995, 2002): Dorsal and labial places are
encompassed by Peripheral.

Peripheral is in opposition to Coronal.
(Cf. Jakobson, Fant & Halle’s (1955) opposition grave vs. acute.)

Basic place representations look something like this (seing aside
some aspects of underspecification):

p t k ʔ

Peripheral Coronal Peripheral

Labial Dorsal
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Representations and their consequences.
Place features

This is an obvious representation for a labial-velar:

k͡p

Peripheral

qqq
qqq

q
MMM

MMM
M

Dorsal Labial

But what if it can also represent /kʷ/?

In other words, labialized velars (in some systems) are represented
as a distinct major place of articulation.

The fact that one of the two places of articulation is phonetically
secondary might not need to be explicit in the phonological
representations.
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Two representational possibilities:

Wichita-type: Labialized dorsals are a complex primary place.

Rounding may cross-classify with manner, but
not with (major) place.

Labialized dorsals are somewhat more marked
than plain dorsals.

Tangale-type: Secondary labiality is secondary.
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Representations and their consequences.
Implications of the proposed structure

This is underspecification of structure, rather than of features.

In the representation X

Peripheral
jjjj

jjj TTTT
TTT

Dorsal Labial

, nothing identifies either

place feature as primary or secondary.

Phonologically, this should act like a distinct primary place,
potentially forming a natural class with plain dorsals and/or labials.

Phonetically, we might expect variation in how it is realized.
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Variation in phonetic realization:

Woleaian (Sohn 1975) appears to have contrastive velarization on
labials only
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Representations and their consequences.
Implications of the proposed structure

Variation in phonetic realization:

In Nabak (Trans-New Guinea; Fabian & Fabian 1971), labial–velar
double articulations are in free variation with labialized velars

[kʷi] � [k ͡pi] ‘who’
[sukʷɛp] � [suk ͡pɛp] ‘far’
[sawʌkʷikʷit] � [sawʌk͡pik ͡pit] ‘cassowary’

[ɡʷʌsɛp] � [ɡ ͡bʌsɛp] ‘black magic’
[beɡʷʌt] � [beɡ ͡bʌt] ‘Tuesday’
[niŋɡʷiɡʷidn̩] � [niŋɡ͡biɡ ͡bidn̩] ‘my larynx’
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Representations and their consequences.
Implications of the proposed structure

What about phonological consequences?

Ní Chiosáin & Padge (1993) discuss labial dissimilation in
Tashlhiyt Berber.

Labialized dorsals unround when preceded by labials:

  . 
kʷra amkray ‘rent’
ɡʷra amɡru ‘glean’

Why does secondary labiality dissimilate from primary labiality, if
one is C-Place and the other is V-Place?
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Representations and their consequences.
Implications of the proposed structure

Ní Chiosáin & Padge’s story: It has to do with contrast.

The (plain) labials do not contrast with rounded counterparts

Therefore, they are redundantly specified with VPlace [round].

The dissimilation takes place entirely on the VPlace tier

Inherent VPlace:

“Since every consonant has either an onset, an offset, or
both, this vocalic labial constriction may be considered

inherent […].”
Contrastive overspecification: If the absence of a V-Place feature
on a given segment is not contrastive, then the absence of that
feature is omied from the representation.
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Representations and their consequences.
Implications of the proposed structure

An alternative story: It still has to do with contrast.

The rounded dorsals do not contrast with labial-velars or rounded
non-dorsals

Therefore, Labial is treated as part of their primary place.

The dissimilation takes place entirely on the (C-)Place tier.

Contrastive underspecification: If the secondariness of a place
feature is not contrastive, then the additional structure that would
distinguish it from a primary place feature is omied from the
representation.
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Typology can suggest representations.

, but only
examination of phonological patterns in individual
languages can tell us whether they’re the right ones.
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