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THE PHONOLOGICAL DERIVATION AND BEHAVIOR OF NASAL GLIDES

by
ROSARIO LORENZA TRIGO FERRE

Submitted to the Department of Linguistics and Philasophy on September,
1988 in partial fulftiiment of the requirements for the Degree of Doctor of
Phtlosophy.

This thesis presents a unified phonological approach to the emergence of
nasal vowels from the reduction of vowel plus nasal consonant sequences
(in our terms nasal “absorption”) in a number of unrelated languages. Nasal
"absorption” is studied in the context of other phenomena which play a role
In this process: the appearance of optional weakly articulated velar nasals
after nasalized vowels, the appearance of nasalized “transitions” or of nasal
stops between nasal vowels and certain consonants, the exceptional
susceptibility to "absorption” processes and to processes which neutralize a
consonant’'s point of articulation which certain nasal consonants have,
depending on their position in the word.

i claim that nasal “"absorption" occurs when the oral occlusion of a nasal
stop is removed or weakenec considerably to the point where it s a glide. A
nasal without any place features, [N], is shown to derive by a process which
simultaneously reduces obstruent stops to glottal stops In Japanese.
Material from Chinese, Caribbean Spanish and Choctaw are used to provide
supporting evidence for the role of [N] in nasal “absorption”. The nasals
which are most susceptible to “absorption™ are shown to he those which are
most susceptible to weakening processes that diminish the magnitude of
their oral occlusion or remove that occlusion altogether.

I show that the reduction of nasal stops te [W] causes spreading of
nasalization from the nasal onto neighboring vowels ana need not be
accompanied by the deletion of the nasal segment, though it often is. When
[N] 1s not deleted, it is often taken for a weakly articulated velar nasal,
either because it is actually velarized in surface representation or because
of a systematic transcription error. | argue that in many languages nasals
in homorganic NC stop clusters do not undergo "absorpticn” because
"absorption” targets [N} in these languages. Place assimilation {s shown to
be a potentially feature changing operation which may occur before or after
the creation of [N].



The analysis of nasal “absorption” which posits an Intermediate stage with
a floating [+nasal] autosegment leads to undesirable predictions. | question
the basis upon which “floating” nasal features have been assumed to exist in
Coatzospan Mixtec and Terena where the domain of nasalization is
predictable on the assumption that the trigger of nasalization is properly
ordered with respect to the rest of the segments in the word at all stages in
the derivation. Certain facts of Aguaruna provide the basis for an argument
in favor of representing derivationally ambiguous forms as having more than
one underlying form. Thus, the fact that in certain cases the exact ordering
of a nasal element in the word cannot be known does not constitute
sufficient evidence for the existence of a “floating” nasal feature.

| establish the existence of vocalic nasal glides and continuants derived
from nasai stops in Basari. The possibility that vocalic nasal glides may
participate in “absorption” processes is also considered.

Thesis Supervisor: Morris Halle
Title: Institute Professor
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Chapter 1

FRAMEWORK

This thesis deals with the interaction between processes that weaken
the occlusion of nasal consonants and the emergence of nasal vowels. As |
will give explicit phonological formulations of these weakening processes, |
will begin by introducing the reader to the phonological notation and
terminology used in the rest of the thesis. A blueprint of the argument of
the thesis is given in (S1.3).

1.1 Feature Geometry

Because of our present relative lack of understanding of the
significance of acoustic/auditory data, the discussion below is limited to
the articulatory aspect of speech. The anatomical structures involved in the
production of speech are the glottis, the soft palate, the lips, the tongue



blade, the tongue body and the tongue root and | shall rerer to these six
structures as the articulators following the terms of Halle(1983) and
Sagey(1986). in producing speech each of the six articulators executes a
limited set of behaviors, generally referred to as features. For example the
feature [+round] is executed by the LABIAL articulator. Each articulator is
independently controlled so that in general the features executed by a given
articulator are freely combinable with those executed by any of the five
other articulators. With respect to most features it is true that only a
single articulator is capable of executing the prescribed behavior. Thus only
the SOFT PALATE articulator executes the feature [+nasal). There are,
however, a number of features, among them the feature [continuant], that
can be executed by a number of distinct articulators. These features are
called stricture features and they differ from the rest In that the
articulator which is to actualize them must be stipulated in each case. The
distinctive speech sounds in languages are called phonemes and formally
construed as 1ists of features. Foliowing proposals by Clements(1985) and
Sagey(1986) | will assume that feature sets functioning as units iIn
phonological processes are formally captured by imposing on the phonemic
feature list a tree structure where each subtree defines a feature set that
functions as a unit and each division of a branch into two or more branches
is called a node. The tree structure | will assume here is quite similar to
Sagey's(1986):!

IThese annotstions may be abbrevisted es follows: [stiff vocai cords) = [stiff), [slack
vocal cords] =[siack] [spread glottis] = [spread], [stiff glottis] = [stiff], [continuant] =
[cont], [consonanial)] = (cons], [sonorant] = (son ] [1ateral] = [1at], [nssal] = [N], (anterior] =
(ant], [distributed] = (diste], (high] = [hi], [low] = [low], [back] = [back] , [rounded] =
(round], LARYNGEAL = 1., SOFT PALATE - sp, CORONAL = CORONAL, LABIAL = LABIAL,
DORSAL = DORSAL, ROOT = r., SUPRALARYNGEAL = 2l., PLACE = pi.. Often the intermediate
struciure of a tree is not written in, in which case dotted lines are usad instead of
continuous lines,



1)

[stiff vocal cords]\
[slack vocal cord?LARYNGEAL ~—~—— ROOT

[spread glottls]'/
[stiff glottis]

[continuant

[consonantal] —————= STRICTURE-———— SUPRALARYNGEAL
[sonorant]/

[1ateral]

[nasal) SOFT PALATE

[anterior] =—=———————= CORONAL PLACE

[distributedl—
high—_ /

[low) =-— DORSAL
lbackl—
[rounded] LABIAL

~

A few comments regarding the tree structure in (1) are in order. |
follow Harris(1988) in placing the stricture features and SOFT PALATE
articulator above the root node. Harris shows that in Cuban Spanish
gemination the place node, the stricture node and the SOFT PALATE
articulator can be assimilated as a group to the exclusion of the LARYNGEAL
articulator; | assume the group of assimtlated features in Cuban Spanish is
the supra-laryngeal node.

As noted above, the stricture features require us to stipulate the
articulator(s) by means of which these features are implemented in each
sound. Extending the terminology of Sagey(1986) and following Halle(1988)
| shall call the articulator(s) so indicated the major articuiator(s). | will
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also assume, following Halle(1988) that since it is necessary to specify for
every sound the stricture feature [consonantal), it is also necessary to
stipulate the major articulator for every sound. While a major articulator
is thus activated in the production of every sound, it does not follow that no
other articulator must be involved, nor that there can only be one major
articulator.

Finally, | will assume that the SOFT PALATE and LARYNGEAL
articulators cannot be used to make stricture distinctions. Only the
articulators dominated by the place node are capable of implementing
stricture distinctions: the LABIAL, CORONAL and DORSAL artfculators. if a
segment loses its place node it automatically becomes [-consonantal
(Chomsky&Halle(1968 p.303) consider (b ?] to be [-consonantal] segments).
This stricture feature is implemented by whatever articulato. is left behind
as the major articulator of the segment. Following McCarthy(1388) | call
debyccalization the process of removing the place node of a segment, for
instance, the change of [pR] --> [h] can be represented as in (2):

2)
N
[-son ] 1ab
[-cont] | N
[+cons] place [+spread glottis) [-cons] [+spread glottis]
\/ I | I
supra-laryngeal laryngeal supra-laryngeal laryngeal
\ /7 \ /
root --=> root
I debuccalization I
X X
[ph] [h)

11



Simflarly, if a segment !s nasal to begin with, the deletion of the place node
produces a place-less nasal glide:

J)
/7N
[+son] 1ab
[-cont) | N
[+cons] place [+nasal] [-cons] [+nasal]
\ / [ I |
supra-iaryngeal soft palate supra-laryngeal soft paiate
/ \ /
root --=> root
I debuccalization [
X X
(m] (N]

The evidence for these assumptions involves the phonological behavior of
segments after they have undergone debuccalization in a number of
languages where [h ? N] derfved from [+consonantal) segments pattern after
[-consonantal] segments. For example in Japanese (§2.0) ail word-final
[+consonantal] segments trigger a rule of epenthesis except [? N] derived via
debuccalization. it is not uncommon for [h] to surface as a glide by
assimilation to a neighboring vowel, exactly as predicted if [] can only be
[-consonantal]. For example, in Choctaw(Nicklas 1975) there is a rule of
assimilation whereby an [R] optionally becomes [w or y] after [0 or ] if the
following vowel Is unstressed. For example [niha) --> [nisya] ‘fat’
(aaffoha] --> [a%affowa] ‘few' . [h] in such forms behaves like a glide,
though there s reason to belfeve that [R] is underlyingly /x/ in Choctaw ([h]
patterns with [k] in triggering a rule of epenthesis (82.0)). In Orya (S 4.1.1)
(h] becomes obligatorily [w, y] by assimilation to [u, 1] and otherwise
“deletes. Orfya [h] is derived by debuccalizing stops which function as

12



gltdes upon losing thelr place and stricture features. If [? h] could ever be
[+consonantal] one would expect [? h] to become consonants upon acquiring

the place features of a neighboring vowel:

4) [?h]-->lc¢l/ __ 1)
(?h]--> [kx]/ __[u}

I am not aware that such precesses ever occur. Therefore, | will rule out
the existence of two types of [h ? NJ], [+consonantal] (h ? N) and |-
consonantal] (a ? N). That 1s, | rule out distinguishing various types of [ ?
N] on the basis of stricture: all [k ? N] are [~consonantalj.2

Debuccalization is only one of the various processes of “weakening"
that consonants can undergo. There are two others:

5) Spirantization: [-continuant] --> [+continuant]
6) Gliding: [+consonantai] --> [-consonantal]

When a stop becomes a glide, it automatically becomes [+continuant] as
glides cannot be [-continuant]: gliding [t m] yields [+continuant] [y §).
Alternatively, we could assume that the conflict between the features [-
consonantal -continuant] can be resolved in two ways: by spirantization (as
| have just proposed) or by debuccalization. But | have no evidence that

debuccalization ever takes place in this way rather than directly. Note that
the glottal stop is never subject to spirantization; that is, [?} never

2Alternatively, [h ? N] are simply unspecified for stricture.

13



spirantizes to [h], nor does [h] ever hecome [?] by stopping. | take this as
evidence that [?] and [h] are not distinguished In terms of the feature

[continuant).

It is tempting to consider spirantization, gliding and debuccalization
as processes that yield progressively weaker values along a numerical
stricture scale such as the one given in (7).

7)

However, the existence of such a stricture scale would make it possible to
express non-existing phonological changes in terms of the addition and
subtraction of absolute quantities e.g. a change involving rising one “step"
in the stricture scale would cause glides to become conscnants (3 +1 = 4)
simultaneously as continuants become stops (5 + 1 = 6). This approach is
highly controversial as it is not supported by any phonological analysis of
which | am aware; it will not be endorsed here. Rather, if spirantization,
gliding and debuccalization are “steps” in a scale, for example the sonority
scale, that scale is not used for processes of addition/subtraction of
“steps® but 1s an object constructed from phonological features (see
Sterfade1982).  One might speculate that spirantization, gliding and
debuccalization increase the sonority of segments and apply typically to
coda segments in obedience to a univeral tendency to maximize the sonority

14



of syllable codas (Clements 1987).3 | do not rule out the possibility that
articulatory or acoustic factors independent of syllable structure are
relevant to the above “weakening" processes. In (8 5.1) | note that the
typology and distribution of segments undergoing debuccalization suggests
that debuccalization typically targets segments in contexts where their
point of articulation is hard to distinguish, perhaps because their release is
not heard clearly. These additional articulatory or acoustic factors predict
the existence of asymmetries in the “weakening" processes that are
independent of syllable structure; for example, that obstruent stops in coda
position should debuccalize to [? or h] more readily than liquids in coda
position or that pre-consonantal coda segments debuccalize more readily
than pre-pausal codi segments. However, the task of establishing the
existence of such asymmetries lies beyond the scope of this thesis, so i
must leave the question open.

3Cloments(1987) asserts that the feature [continuant] is irrelevaat to the sonority
hierarchy, hence he predicts that the tandency to increase the sonority of syilable
codas will not cause code sagments to spirantize. _



There are two types of phonological rules: feature filling and feature
changing rules. Feature filling phonological rules are rules which provide
segments with the missing value of a feature. Such rules cannot target
segments which are already specified for a value of the feature i question.
For example a place assimilation rule that targets oniy (k] (to the exclusion
of {w y] or other consonants) must be formulated as a feature filling rule:

8)
place
M-
sy \S|2 condition: slo is not linked to a place node

An example of such a rule occurs in Choctaw(Nicklas 1975), where an [h)
optionally becomes [w or y] after [o or {] if the following vowel is
unstressed. Nicklas does not say that this rule applies to [w] or [y] although
these glides can be found in the relevant context It is reasonable to assume
that this is not an oversight and that Nicklas intentionally restricts the rule
to (h):

9) [ni:ha] --> [nisya] ‘fat’ [alaffoha] --> [alaffowa) ‘few’
but [ohoyo] --> [owoyo] not *{owowo] ‘woman',

Unlike feature filling rules, feature changing rules may substitute one
feature value for another. An example of a feature changing rule is anterior



harmony In Chumash (Poser 1982). This rule turns a sequence [ ..8..8..] to
[.s.8.]and asequencel..s.§.1to[ 5.5.]

10)
k-su-foyim --> k-$u-Soyim 'l darken it’
s-api-t¥ho-lus --> s-api-tsho-lus 'he has good luck’

The rule may be formulated as:4

1)

(8 anterior] [ anterior]
£F _ - ---"1
CORONAL CORONAL

Another feature changing rule that has been proposed in the literature is
Hungarian [back] harmony (Steriade 1987a, Farkas&Beddor 1987).

Among the rules that we shall encounter in the following chapters
there are a number of rules of nasalization. These rules may target a single
segment or they rnay target many segments in a sequence up to the end of
the word or up to the first "blocker”. A "blocker” is a segment which
interrupts the spreading of a feature. In the nasalization process shown
below, [t] is a "biocker™:

12) anayarataya --> anififitaya

| will not attempt to establish the how "blocking™ takes place. | will only
note that there are at least three ways of viewing this process. One is to

4The rule cannot apply to a sibilant in SC ciusters where C is s coronsl stop. This can be
accounted for in terme of inalterability (see further in the text): tho rule requires the
target to be & [ +continuant] consonent and the SC clusiers share a single place node.
This means that the rule cannot affsct S without also affecting (incorrectly) C, so it
cannot affect S at all.



assume that the spreading process applies in a feature filling manner. Then
the spreading will be interrupted by the first segment which is specified
for some value of the spreading feature (assuming that association lines
cannot be crossed):

13)
[|+N] [-N] [+N] [Nl
anayawataya --> an§ taya

Alternatively, we may assume that the spreading process is restricted to
apply to a continuous sequence of undergoers. If the rule requires that the
undergoers be [-consonantall, then the first [+consonantal] segment will
interrupt the spreading process because it cannot be either affected or
skipped:

14)
[+N]

n ) {-cons) [-consTT-cons] [*cons)1-cons]

The third way of looking at “blocking” 1s to assume that the rule is neither
feature fi11ing nor does i1t apply to a continuous set of undergecers. Rather,
the rule simply restricts its set of undergoers to some set e.g. the set of (-
consonantal] segments. Then any [+consonantal] segment that is specified
for some value of the spreading feature will act as "blocker” (assuming that
association lines cannot be crossed):



[+N] [-N] [-N] [N
N e U l I

n [-cons] [+cons] [-cons] [+cens] [-cons] -->

[+N] [-N]  [-N]

| |
n,ml’consl [+cons] [-cons]

This latter model provides the best account of the behavior of segments
which are specified for the same value as the spreading value. | know of
four nasalization systems where nasal consonants do not “block”
nasalization and two where they "block™ it. Nasal consonants do not “"block”
nasalization in Scottish Gaelic (Ternes 1973), Tucanoan (§ 3.2.1) and
Coatzospan Mixtec (§ 6.2.1 ) and Terena (S 6.2.2 ) even thougn there is
reason to believe that the nasal consonants are underlyingly {+nasal] in at
least some of these languages.3 Nasal consonants "block" nasalizaticn in
Capanahua (S 42.2 ) and Aguaruna (S 4.1.2, 42.1 ). In the latter two systems
the class of undergoers of nasalization can be identified as [-consonantal}:

16) "Blocking” by nasal consonants:

[+N] [-N] [-N]  [+N]  [-N]}
[k - 3 I I
n [-cons] [-cons] [+cons] [-cons] -->

[+N] [*iN] [-lN]
n [-cons] [-cons] [+cons] [-cons]

31n Scottish Gaslic and Coatzospan Mixtec nasal stops contrast with voiced stops and oral
sonorants at the same point of articulation.

16



By contrast, the nasalization systems where nasals are transparent do not
restrict the set of undergoers to the class of {-consonantal] segments, but
to some set which includes the nasal consonants (e.g. the set of [+sonorant]

segments):
17) No “blocking” by nasal consonants:

[+N] [-N] [-N] [+N)  [-N]
l‘*-‘:'y:—:—:—}ﬁ-:.—.:l ~_— }

n [+son][+son] [+son] [+son] -->
[+N]

n [+son]l+so\n][+son ){*+son ]

This suggests that a nasal will not Interrupt the spreading of nasality
unless 1t 1s excluded from the set of undergoers. The same is true of round
vowels In round harmony systems (e.g. Mongolian cf. Steriade 1987a).

To determine which segments are the potential "blockers” of a
spreading process we must know two things: (1) the set of undergoers of
the process and (2) the set of segments which are underlyingly specified for
some value of the spreading feature. Regarding the second gquestion | will
follow Steriade’'s(1987a) hypothesis that a segment A must be underlyingly
marked for a given feature [F] if there is a segment B that contrasts with A
on the basis of [F] alone. | will also follow Steriade(1987a) in assuming
that i7 a feature plays no contrastive role at all in distinguishing A from
any other segment, then it is redundant for A and should not be underlyingly
marked on A, For example, fricative obstruents are redundantly [-nasal] in
languages that have no nasal fricatives (that is, the vast majority of
languages) and specifying them as underlyingly [-nasal] is incorrect. When !

20



say that there is no independent evidence in favor of specifying a certain
class of segments as [-nasal] in underiying representation what | mean is

that the feature [-nasai) is redundant for that class of segments.

Finally, | assume that ruie application 1s subject to geminate
blockage as defined in Schein&Steriade(1986):

18) Uniform Applicability Principle (Schein &Steriade 1986):

Given a node n, a set S consisting of all nodes linked to n on some tier T, and
a rule R which alters the contents of n: a condition in the structural
description of R on any member of S is a condition on every member of S.

In particular | assume that a rule that deletes the place node of nasals in
coda position will not be able to apply to a nasai that shares the piace node
with the following onset consonant as shown in (19):

[+N]
19) place-->98 /__Jo

place
/\

m] [p rule (19) does not apply to [ml.
coda onset

21



The purpose of this thesis is to establish the exact formulation of
nasal “absorption®, a process whereby a vowel + nasal sequence beccmes a
nasalized vowel. | formalize this process as in (20) where [N] stands for a
debuccalized nasal (a nasal with no place features). However, | will use the
term nasal “absorption” as a pre-theoretical term that means "whatever
process causes vowel + nasal sequences to reduce to a nasal vowel”.
20) Nasal “absorption™ v + Nly --> ¥ Nlg

¢+Nlo—>¢o

This section should be read as a blueprint of the complete argument of the
thesis and as a directory to the demonstration of individual steps in the
argument as worked out in subsequent chapters.

DeChene&Anderson(1979) stated that nasal "absorption® can be
viewed as involving “"the loss of oral articulation altogether in pre-
consonantal nasals, with transfer of the nasalization gesture onto the
preceding vowel” (p.530). However, DeChene&Anderson provide no evidence
in support of this claim other than 2 reference to the phonetic value of the
Sanskrit anusvara (post-vocalic pre-consonantal nasal element):

21)

“It seems certain...that some of the ancient writers had perceived something
other than a simple nasalization of the vowei..in the present state of our
knowledge it would perhaps be unwise to say more than these authorities

22



had observed some form of nasalized glide in the transition from the vowel
to the consonant“(p. S16 footnote 13).

It will be my task to provide fresh evidence in favor of the view that nasal
“absorption” involves the creation of a nasal glide at some point in the
derivation. In particular, | argue that iIn most instances of nasal
“absorption” the nasal glide in question is place-less. | offer five
arguments to support this claim, [I] - {V}:

{ I] Glide-like transitional elements similar to Sanskrit apusvara have been
described in languages which have developed or seem to be developing nasal
vowels; namely, Caribbean Spanish, Chinese and Choctaw (S 2.0). The
phonetic description of these anusvara indicates that they lack an orai point
of articulation. Based on evidence from Chinese and Japanese (S 2.0), |
demonstrate that the correct phonological representation of apusvara lacks
a place component and is a glide. Specifically | prepose to represent

anusyara as in (22):

[+nasal]
22) |
SOFT PALATE [-consonantal]
\ /
sl transcribed (N]

|
r

|
X

From the above mentioned data, we can conclude that a number of languages
exhibit debuccalized (that Is, place-less) nasals after nasalized vowels.
This suggests that nasal "absorption” and nasal debuccalization occur in the
same contexts.
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[ II '] 1| show the existence of a correlation between the typology and
distributfon of nasals undergoing “absorption® and those undergoing
debuccalization: lablal nasals tend not to undergo “absorption” or
debuccalization, whereas coronal and velar nasals appear to be more
susceptible to either process. Thus with respect to debuccalization, we see
that in the loanword vocabulary of Japanese (S 3.1), word-final [n]
debuccalizes to [N] but word-final [m] does not debuccalize and triggers
epenthesis instead. The same asymmetry can be observed in the behavior of
1abial vs. coronal nasals In “absorption” processes: In Chickasaw (S 3.1 ) [v-
n*] undergoes "absorption” while [v-m®] fails to undergo either process.
Similarly, Chen(1975:114) reconstructs the emergence of ‘nasal vowels in
the dialects of Chinese as taking place only after Middle Chinese *{m] had
coronalized to [m]. Coronal and velar nasals also react asymmetrically to
the debuccalization and “"absorption”. Intervocalic velar nasals debuccalize
to the exclusion of coronal nasals in Aguaruna (S 3.1) and the development
of nasal vowels in Caribbean Spanish and Mandarin Chinese (& 3.1) suggests
that they are also “absorbed™ more promptly than coronal nasals in similar
contexts. Such data suggests that the hierarchy of nasal debuccalization
corresponds to the hierarchy of nasal "absorption”; namely:

23)

(1) [n] {g] debuccalize more promptly than [m]; they also undergo “absorption”
more promptly than [m).
(11) [yl debuccalizes more promptly than [n]; it also undergoes “absorption”
more promptly than [n).
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The Identificatton of [f] as a preferred target of debuccalization and
"absorption” may have to be restricted to intervocalic [g] and may follow
from a tendency to "weaken® velars in intervocalic contexts (a tendency
which is clearly visible in the historical development of intervocalic stop
lenition processes: Wanner&Cravens(1979)).  Chen(1975) indicates that
word-final [n] Is more susceptible to "absorption” than word-final [g] tn the
majority of Chinese dfalects. A major obstacle In comparing the
susceptibility of coronal and velar nasals to debuccalization and
"absorption” is that velar nasals are acoustically quite simtlar to place-less
nasals. This acoustic similarity has led to possibly incorrect transcriptions
of [N] as [p] (§ 3.3 ). Moreover, it is quite possible that there exist
velarization processes whereby [N] becomes [f), since other place-less
glides 1.e. [h ?] velarize to [x k] in a number of languages (S 3.3.1-5 ). This
means that it is not always possible to determine if the velar nasals which
alternate with vowei nasalization (vn) ~ ¢ ) are underlyingly [gl or [N]. With
these provisos in mind, we can nevertheless conclude that (a) nasal
consonants are not all equally susceptible to debuccalization nor are they
ail equally susceptible to “aborption” ; (b) labial nasals resist both
debuccalization and "absorption” and (c) except for the cases of intervocalic
[n} both debuccalization and nasal "absorption” typically target nasals in
coda position (Chen 1973, § 20). (3) (b) and (c) suggest that nasal
sebuccalization and nasal "absorption” share a set of necessary or sufficient
conditions.

[ T )J[IIjshow that hasal “absorption” and debuccalization have quite
similar if not identical distributions cross-linguistically. Arguments for
the ordering Debuccalization --> “Absorption” are given below:
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[ I11 ] Nasal consonants in Oriya (S 4.1.1) and Aguaruna (S 4.4.2) spread their
nasality onto neighboring vowels only when they debuccalize (i.e. lose their
point of articulation) and become place-less nasal glides: [f] in Aguaruna,
[N] in Oriya. In Oriya, the weakening of the nasal consonant's occlusion is
not itself caused by the fact that the neighboring vowel(s) have become
nasalized; rather, nasals debuccalize by a rule which targets all
intervocalic stops, nasal and oral. Similarly, in Aguaruna a nasal may be
surrounded by nasal vowels and remain [+consonantal]. This means that
debuccalization 1s a necessary condition for vowel nasalization in these
languages. Since vowel nasalization 1s part of the nasal “absorption”
process, the Oriya and Aguaruna data suggest that debuccalization is a
necessary condition for nasal “absorption” at least in some languages.

[ IV ] The assimilation of a nasal to the point of articulation of a following
consonant prevents the nasal from undergoing “absorption” in a number of
languages including Aguaruna (S 4.2.1) , Capanahua (S 4.2.2) and western
Muskogean (S 4.2.3). That this bleeding relation holds cross-linguistically
can be deduced from the typology of the segments which follow “absorbed
nasals which are those that are less likely to spread their point of
articulation and stricture onto the preceding nasal (S 4.2.0). Such data can
be explained on the assumption that only debuccalized nasals undergo
“absorption” (this statement may need modification as discussed below).

([ V ] Assuming that nasal debuccalization occurs before (not after) nasai
“absorption” 1s formally advantageous in languages where nasal "absorption”
does not cause vowels to assimilate the place features of nasal consonants.
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We need not stipulate that the vowels do not assimilate the place features
of the "absorbed” nasal along with the nasality because we can assume that
the place features of the nasal are no longer present when “absorption”
takes place.

[t 1s my contention that the derivation in (24):

24) va-->vN--> ¢

is a natural one in the sense that each step is (acoustically or
articulatorily) motivated and cross-linguistically attested. The derivation
could not be a natural one in this sense if it could be shown that a great
many languages compute derivationally intermediate [NI's that do not
undergo the "absorption™ process in (24) but that behave in such a way that
there 15 no way of predicting what will happen to [N] in a particular context.
Mascaro's(1987) theory of place assimilation is a challenge to our theory
because Mascaro would derive all homorganic NC clusters by debuccalizing
nasals first despite the lack of (articulatory or acoustic) motivation for
this derivation. | agree with Mascaro that feature filling place
assimilations exist; however, | dispute the validity of generalizing feature
filling place assimilation to all cases on the basis of the following three
arguments.

[VI] If place-less segments are preferred targets of place assimilation then

the fact that continuant obstruents debuccalize (e.i. [8] -=-> [a]) much more

frequently than they assimilate in place to a following consonant is left

27



without explanation uniess one assumes that the [h]'s which derive from
continuant obstruents (by debuccalization) resist place assimiiation (for
whatever reasons). But this assumption is not necessarily valid. Since
underlying [h] assimilates place features with relative ease, Mascaro must
distinguish [+consonantal] (k] (derived from /f & X/) which resists place
assimilation from underiying [-conscnantal] [h] which does not resist it.
But there is no independent evidence to distinguish two types of [h] (see §
1.1), it seems best to attribute the pecuiiar behavior of fricatives to their
intrinsic articulatory or acoustic properties.

[VII] The feature filling approach to place assimilation cannot explain the
markedness facts determining the asymmetrical behavior of the triggers of
place assimilation. Lablals tend to spread their place features onto a
preceding nasal more often than velars (English and Polish place
assimilation § 5.2). A possible explanation of this fact is that the
assimilation by a nasal to a following velar is discouraged because it gives
rise to angma, a linguistically marked segment. This explanation cannot be
translated in terms of a strictly feature filling approach to place
assimilation which predicts that nasals which fafl to assimilate to velars
will surface as place-less [N] contrary to fact.

[VIII] Coronal nasals in English and Polish undergo optional place
assimilation processes. Since these nasals surface as [n) (not as place-less
[N]) whenever they happen not to assimilate, the feature filling theory of
place assimtlation must assume that the surfacing (n]'s acquire their point
of articulation by default after place assimilation has applied: [np] -->
(debuccalization) [Np] -->(place assimilation did not apply) [Npl -->
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(coronalization) (mp). However, a default rule introducing the coronal point
of articulation is not supported by independent evidence. If place
assimilation is feature f111ing and coronals are underlyingly unspecified for
point of articulation, one cannot derive the cross-linguistic distribution and
typology of segments undergoing and triggering place assimilation.
Moreover, there 1s no evidence that place-less segments [? i N] ever become
coronal; if anything, they tend to become velar as argued in [I1).

The model of nasal "absorption” presented above stands in contrast to
a popular model of nasal "absorption® proposed by Halle&Vergnaud(1981),
Safir(1984), and lately by Piggot(1987). According to these authors, nasal
“absorp:ion” occurs when some process sets the [+nasal) feature of the nasal
consonant "afloat”. The “floating" [+nasal] feature then links to neighboring
segments as shown in (25). Let us call this the "floating” nasal analysis:

235)

[+N] [+N] [+N]
I I
vy -->(deletion) ve C --> (relinking) ¥ C

I offer four arguments against the "floating” nasal analysis schematized in
(25):

[ IX ] The derivation in (25) assumes that the deletion of the timing slot of
the nasal consonant somehow sets the [+nasal] feature “afloat” but does not
explain why only this feature and not some other feature is set "afloat”.
Dorsal features can fioat (cf. ito 1984). Why is it that the dorsal features
of an "absorbed" [g] do not “float" and re-link along with the nasality?



[ X ] The derivation in (25) does not account for the nasalization facts in
Mandarin Chinese (S 6.1) or Choctaw (S 2.0, 423, 6.1). The derivation In
(25) assumes that the nasality of a deleted (=disappearing) nasal segment
spreads onto a preceding vowel. Mandarin Chinese is a problem for this
analysis because both [m] and (] are deleted (=disappear) before the
diminutive suffix but only [g] leaves behind the trace of nasality. The

derivation in (235) alsc assumes that a vowel is nasalized only if the
following nasal consonant deletes. But in Choctaw, a [ v+nly ] sequence

surfaces as a long nasalized vowel [¥:], which means that the timing slot of
the nasal consonant has not deleted. | also show that we cannot derive the
Choctaw data on the assumption that the [+nasal] feature of the nasal
consonant is set "afloat” leaving its segmental content behind. This means
that the Choctaw nasal "absorption” data does not involve “floating” a
[+nasal] feature at all.

[ XI ] The derivation in (25) does not explain cases where place assimilation
bleeds nasal "absorption™ (that is, the cases discussed in [IV] above). To
derive such data along the lines of (25) we must assume that rules deleting
the timing slot of a nasal consonant are restricted to applying to nasais
that do not share a place node with anything else. But this restriction lacks
motivation. Long vowels and geminate consonants can shorten even though
they share place features (e.g. vivi ==> 8v{; CiC{ —-> @cy) s0 it cannot be the
case that the sharing of place features in principle prevents the deletion of
half of a geminate. Rather if the deletion rule is restricted to apply to a
p'ace-iess glide, then place-assimilation will bleed it.
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[ XII | The “floating” nasal analysis makes a prediction which is not
documented iIn the nasal “absorption” data; namely, that the [+nasal] feature
of the deleted nasal can in principle link up arbitrarily far away from the
site of the deleted nasal. | am not aware of cases where nasal “absorption”
resuits in the nasalization of a vowel that is not next to the site of nasal
deletion as shown in (26):

26)
[+N] [+N] [+N]
| I
cv cvn cv cv -->(deletion) cv cve cv cv -->(re-1inking) cv cve cv c¥

To rule out this derfvation we must assume that the intervening segments
are always already specified as [-nasall before the nasal feature {s set
-afloat” (even i these intervening segments are redundantly [-nasal] as e.g.
fricatives). But there is no independent evidence in support of such a
proposition. Of course the dertvation In (26) is a possible phonological
derivation in the sense that it is allowed by the notation. However the fact
that we have found no instances of the derivation suggests that it does not
reflect the natural chain of events that underlies the process of nasal
“absorption®. If we do not rule out the derivation in (26) as a matter of
principle we should at least reserve it for the realm of the fdiosyncratic
rather than for a familiar process such as nasal “absorption”. The nasal
prosodies of Coatzospan Mixtec (S 6.2.1) and Terena (S 6.2.2 ) which have
been anaiyzed as involving "floating” [+nasal] features can be re-analyzed
involving nasal glides. Based on data from Aguaruna (S 6.3) | argue that we
should not set up “floating™ [+nasal) autosegments simply because we do not
know the exact underlying ordering of a nasal segment with respect to the
other segments of the word. Thus we have no convincing evidence that the
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feature [nasal] can “float” at all. Ruling out “floating” [nasal]l features
explains why we never encounter the derivation in (26).

The arguments given below concern the possibility that the nasals
undergoing “abserption® may not necessarily be place-less nasai glides, but
may be vocalic nasal glides with place features in the same group with the
oral glides [w yl.

[ XII! ] Vocalic nasal glides [W #] exist and can be created by gliding nasal
stops. Based on facts from Basari (S 7.1) | show that nasals in coda
position are not only subject to processes of debuccalization, but may
undergo various other “weakening" processes such as spirantization and
gliding. Chen(1975) and DeChene&Anderson(1979) have reconstructed
similar developments in Chinese, Greek and Polish, but their reconstructions
are historical or distributional and do not involve alternations.

[ XIV ] Certain facts in Coatzospan Mixtec (S 7.2) can be viewed as
indicating that when a palatal nasal becomes (§f] it spreads its nasality onto
surrounding vowels. If this is true then it is not the place-less condition of
[¥]1 which prompts the spreading of nasality (since [§] has place features)
but the fact that it is a glide. This suggests that nasal “absorption" may be
fed by nasal gliding: vn ——> v§f -—> ¢

It is attractive to speculate why nasal consonants spread nasality to
neighboring vowels upon becoming glides. All nasal consonants nasalize
neighboring vowels to some extent at the phonetic level. The issue {s when
this nasalization is perceived by nalve speakers as being well entrenched in
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the vowel and when it is perceived as being only in the consonant. One
might hypothesize that in a sequence ¥+m the nasality of the vowel can be
traced back as originating in the consonant and is easily ignored for this
reason, but in a sequence ¥+N the nasality of the vowel Is not so easily
separated from the vowel because the [N] is acoustically similar to a
continuation of the vowel. Alternatively it may be the case that the
perceptual saliency of nasality in a vowel increases as the perceived
consonantality of the neighboring nasal stop decreases (i.e. if the nasal stop
becomes a glide).6 | am not aware that this hypothesis has ever been tested
experimentally; however, the description of the effect which nasal
consonants have on neighboring nasalized vowels in some languages
suggests it. For example, Capo (1981:9) describes Gbe nasal vowels as
follows: “"after the nasal stops we have slightly rather than heavily
nasalized vowels; whereas after nasalized 1iquids and approximants as well
as ..oral consonants..the vowels are heavily nasalized” (the nasalized
vowels in question derive from historic or underlying *¥[v+N] sequences).
Such data suggests that the perceptual saliency of nasalization in a vowel
increases as the perceived consonantality of a neighboring nasal segment
decreases. However, it is not altogether clear how the vartation in the
saliency of nasality affects the phonological statement of vowel
nasalization. In Gbe both heavily nasalized and slightly nasalized vowels

$I am concerned only with csses in which nasal “sbsorption” takes place irrespactive
of the quality of the preceding vowel. Nasal “shsorption” cean be influenced by the
quality of the preceding vowsi, since low vowels "sbsorb” following nasal consonants
more frequently than high vowels(Chen 1973). It is not clear why low vowels should
have this influence sinco nasalization disturbs the spoctra of high vowels more and
hence, one would havs expected nasslizetion to be more noticeablo on high vowels than
on low ones (Ohals 1975). If nasal "sbsorption” is typicaliy initisted by & weakeping of @
nasal consonant’s occlusion then we must assume that nasals tend to weaken in position
following a low vowe!. However, the effect of vowel height on nasal "abssrption” is
outside the scope of this thesis, 3o [ will leave the issue open.
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behave tdentically with respect to rules targeting nasal vowels, that is both
types of vowels are phonologically nasal. A purely formal explanation of the
change from v+N to ¥ 1s to attribute the “absorption” to a shift in the
position of the nasal glide within the syllable from coda position to a
position inside the syllabic nucleus which causes the vowel and the [N] to
monophthongize (see DeChene&Anderson 1979),
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Chapter 2

[N]: PHONETIC DESCRIPTION & DERIVATION

Glide-llke transitional elements similar to Sanskrit anusvara
transcribed here as [N] have been described in languages which have
developed or seem to be developing nasal vowels. The phonetic description
of these nasals varies because their point of articulation and stricture is
indeterminate. In fact, the phonetic descriptions of [N] suggest that it lacks
apoint of articulation and that it is not a stop, but a glide in the same group
with[h]and[?]

In certain dialects of Spanish called “velarizing® because they
velarize nasals in coda position, nasals in pre-consonantal position have
become [N]:

)

The [pre-consonantal variant of [g] ] 1s a consonantal nasal sound that occurs
when the tongue moves from the articulation of the preceding vowel In
transition to that of the following consonant..the nasal condition of the
segment is perceptible, though not its point of articulation, which does not
assimilate [to the following consonant]). ... one can say that this variant has
no point of articulation (D'Introno&Sosa 1984: 3).

Before vowels and before pause, [g] exhibits two variants:
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2)

The first variant of /g/ Is..articulated with the dorsum of the tongue in
contact with the soft palate. The second variant is a relaxed [-tense] velar
consonant. In this relaxed production the articulatory gesture of the tongue
is weakened and it 1s possible that in some cases there is no real closure
between the articulators but rather an approximation. The relaxed nasal can
be produced with a minimum of articulatory movement, as when a nasal is
produced begining from the neutral position of the articulatory organs when
the mouth 1s closed. The relaxed nasal is equivalent to a continuant
velarized nasal sonorant, which can also be transcribed as [ § |
(D'Introno&sSosal984:2-3)

D'Introno&Sosa( 1984) and Guitart(1981) note that [N) sometimes disappears
leaving behind a nasalized vowel: [¥N] --> [¥#] Some standard (“non-
velarizing") Spanish dialects also develop nasal glides before spirants, but
not before pause. For example, in Highland Mexican dialects, nasal
consonants become “pure nasalized voice” in position before spirants; that
is, they are almost indistinguishable from vowel nasalization (Harris p.c.).

The above data can be summarized as follows:

3)  (a) Nasalized vowels alternate between [¥] and [¥N].
(b) The phonetic value of [N] indicates that it lacks a place node.
(c) [N] is sometimes transcribed as [y).

(3)c¢) fs probably due to the fact that [N] and [g] are acoustically very
similar. However, it may be that transcriptions are no mistake and that [N]
Is actually becoming a velar nasal in surface representation { for a detailed
discussion of this issue see § 3.3). In what follows | shall concentrate on
(3 Xa) and (b).
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Another striking case of anusvara has peen described in Choctaw
(Nicklas 1975). The phonemic inventory of this language is: labtal /p b £ w/
coronal /¢t dll} € s 14 y/ velar /k x[h]/ vowels /a 1 0 & & 0:/. In this
language, pre-consonanta! nasals “"disappear” and leave behind a trace of
nasality according to the following rules given by Nicklas(1975):!

49 a v(imnlCl - e Ch
v (m,n)Clo Ve Clo
b v(mn)lC - % jeC
am-iss ‘my dear' o-n-ne [ §:nea) ‘to arrive n-grade’
E-pala 'my lamp’ ta-n-k¥ [ t&k | 'to tie n-grade’
&-tabi 'my cane’ i-n-pli {£71:dl ) 'to stretch n-grade’
L-Sokka  'my house’ nok3o:-npli (nok3d:bli] ‘to scare n-grade’

&-kofl ‘my guinea fowl'
&-bina ‘my camphouse'
L-nflko 'my chief’
&-lowak  ‘my fire’

The processes in (4)(a)&(b) involve the creation of a velar nasal Il which
patterns with [x} and (k] in triggering a rule of “weak" epenthests, as Nicklas
himself notes. The epenthesis rule is given in (5).  {b] and [d] are the only
oral voiced stops In Choctaw. Choctaw has four fricatives corresponding to
four stops: [pt €k £ s & x). [x] surfaces as [h), [d] surfaces as [i] before {1].2

IMunro&Ulrich(1983) describe a dialect with no compensatory lengtheaing:
4. v(m,n) loC - ¥leC.

Nicklss gives the rulesss:
4a. v:(m,n)CC --> :0CC; v(mn)CC --> ¥s CC
b.vim,n)C - ¥:C

But Ulrick(1987) shows that all CC clusters (including C+liquid clusters) are hetero-
syllabic in Choctaw, hence the condition on 4a. can be reduced from CC to Cloas in the
text. The C condition on 4b. cannot be straightforwardly eliminated because [n] can
occur vord-finally in certain Choctaw nouns: cholhkan ‘spider’, pishkin ‘eye’.
2Thus /8zp-1i/ --> [4D-1i) 'to stretch’ and /bilot-11/ --» bi¥ed-U --> [biZel-i) 'to bend'.
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In examples (6) we see that the epenthetic vowel becomes 2 copy of the

preceding vowel.

S) Choktaw epenthesis: ¢ --> v / (k,x) — (b1(=/d/?))

é) examples:

hokli --> kokOli 'to catch’, taxli --> tah®i ‘to finish', ikbi --> ikibi ‘to make'

After nasal vowels, we do not get a copy of the preceding vowel, instead we
get what Nicklas describes as "simple voicing and nhasalization™(p. 247).
Given this description, Nicklas' transcription of this “simple voicing and
naszlization” as an [n] is somewhat perplexing: [T nbi] ‘to make n-grade'
(hdlt] 'to catch n-grade’. | hypothesize Nicklas is using the symbo! [g)]
because [g] is acoustically closest to the sound he actually wants to

transcribe. The following derivation suggests itself:
7) derivation of nasal consonants before {1}:

v {m, n) I-->(velarization&spirantization)vy i -->(epenthesis)v § v1--»
--> (formation of a syllabic nasal) v ¥ 1 --> (debuccalizaton)v N L

The fact that the asnuvara patterns with [x] and [k} in triggering a rule of
epenthesis suggests that [N] is underlyingly velar. In fact, we can assume
that it 1s [y] and that [y] becomes [N] (on analogy to the change from [x] to

(hD).

Regarding the rules in (4)a) and (b), | note that in the Cklahoma
dialect of Choctaw (Ulrich 1987) the glottal stop infixed by the ?-grade
after the penultimate vowel of the verb stem undergoes processes (4)(a) and
(b):
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8)

rule (4)(a): ik-koba?ifi-o-h --> ikkobaffoh ‘she did not break it'
rule (4)(b): ik-pato?li-o-h --> ikpatoolioh ‘he did not touch it’

Such data suggest that nasal vowels develop via the creation of a place-iess
nasal glide [N] that patterns with [?}:

9)
rule (4)a): vNe.cv --» Vecv vicecv --> veev
rule (4)(b): vN.cv --> W.cv VICV --> VvV

One of the most enlightening descriptions of nasal glides and their
relation to nasal stops and vowel nasalization is in Chen's(1973) cross
dialectal comparison of the attrition of syliable endings in Chinese.
Throughout its recent history, the sound pattern of Chinese has consistently
obeyed fairly strict phonotactic rules. There are three major types of
syllable structures, depending on whether the syllable ends in (a) a vowel or
a glide; (b) one of the nasals [m, o, B}; or (c) a stop which may be [p t or ki,
Chen(1973) notes that since Middle Chinese [hereafter MC], the evolution of
the Chinese language can be characterized as a continuous process of
merging and simplification of syllable types. Specifically, the nasal and
stop endings have undergone varying degrees of neutralization, weakening
and loss. This means that the CVC or closed syllables have been evolving in
the direction of CV or open syllables. This direction of development is in
line with the principle of universally preferred syllable structure.

Chen(1973) concludes that the major changes that have taken place
with reference to MC finals of the CVC and CVN forms are:
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CVC forms

(1) the merging of [p, t, k] endings first to two and then to one single
consonant and finally to a glottal stop; (2) the eventual disappearence of the
glottal stop;, while preceding vowel becomes distinctively shortened and
acquires arising pitch contour (in Chen's terminology, these vowels acquire
an “entering” tone transcribed [V] ); (3) with vowel length neutralization the
last trace of the consonantal ending in the MC form is obliterated.

CYN forms

Parallel to the developments affecting the CVC endings, the CVN forms have
gone through a series of changes which can be characterized as (1) the
merging of {m n g} to two and then to one single nasal ending (2) the
weakening of the syllable ending to a "weakly articulated nasal”, usually
symbolized by a raised N as in [VN]--this is our nasal glide, (3) the loss of
nasal ending with compensatory nasalization of the vowel.

Although most of Chen's evidence is based on cross-dialectal comparisons,
Chen claims that the consonant attrition processes acting In the various
Chinese dialects have the specific order of development outlined above. He
provides evidence form chronological surveys from MC down to Pekinese
records to establish the sound change from MC */k/ to [?]. He aiso cites
recent surveys of Talwanese spaced over several decades, attesting to the
gradual disappearence of the glottal stop. The sucessive stages of change
are schematized in (10)Xa) and (b); relevant dialects are indicated in
brackets to the right of each stage: |
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| p t k [abc] m n 3§ [abc]
I I\ [ I
lla. p | kK [d] m | p [d]
\ l \ | |
1. t k  [e] n g [nopargituel]
\ | \ |
1 kK [f] D [shjk]
I |
N\ l? [gh.1.}.(k)) W v)
l
Y v [im] v (wxl]
I I
Vi v [nop.ars.tul v ly.z]

a. Guangzhou, b. Xiamen, c.Meixian, d. Chaozhou, e. Nanchang, f.Fuzhou,
g. Yangshou, h. Tauyuan, 1. Suzhou, j. Shanghal, k. Fuzhou, 1. Handan, m.
Shijiazhuang, n. Peking, o.Jinan, p. Xian, q. Hankou, r. Chengdu,

S. Wenzhou, t. Changsha, u. Shuangfeng, v. Changshou, w.Jinggu,

x. Shuangjiang, y. Fengyl, 2z Lijlang.

Countering the objection that the above mentioned syllable attrition
processes may be restricted to China as a linguistic area, Chen provides the
following examples of attrition in other languages:

Indo.European. Lat. lupum : Gk.lukon
Skt. abharam : Gk. epheron
Common Germanic: Lat. tum : Goth. éan
Modern German: Eng. bosom : Germ. busen
French: Lat.rem : Fr. rien
Afrikaans: Dutch. hoorn : A. horaq
Ripuartan dialects: Germ. hund, zeit : R hugk, fsik

The development of nasals in Spanish shows almost all the stages of
attrition:
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Spanish: Lat. adam : Sp. adan
Sp. adan : C-1.5p. adag
C-1.5p adap :  C-2Sp. adaN

C-1 Sp: Caribbean Spanish
C-2 5p: Caribbean Spanish: Venezuelan

The point by point parallelism indicates that the directionality of
merging of the stop endings is virtually a replica of that of the nasal
endings. For our purposes, the most important parallelism between the two

kinds of endings is the following: "the weakening of a full fiedged consenant
ending to a glottal stop parallels the weakening of [VN] to [VN] a

0ss of the nasz

rANS1t10Nd age on the wav to | NA32

ending (Step 1V)X(Chen, 1973:42)". This parallelism is not obvious because
there is a systematic difference in the relative chronology of changes in the
development of nasal and oral endings:

1)

The stop endings typically show reflexes of more advanced stages of change
than their nasal counterparts within a given dialect; ih some cases both
sets of endings have reached an equivalent stage of development; but in no
case do we find nasal endings clearly outpace their stop endings in their
progression toward eventual deletion along paraliel directions.(p.44)..As
compared with their nasal counterparts, final stops (especially when
unreleased) provide much less distinct perceptual cues for the
discrimination of the place of articulation. This perceptual factor accounts,
in part, for the greater propensity of final stops to reduction (to a giottal
stop) and eventual loss. (p.55).

An example of the typical asynchronism in the development of nasal and oral
endings 1s observed in the dialects with [VN] (e.g. Changshou dialect). This
dialect is representative of 13 Wu dialects characterized by a modern reflex
of the “weakened™ nasal ending [VN]. The dialect s typical of a great Aimber
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of Wu dialects in yet another sense: although the [p, t, k] stops have been
dropped, the ‘entering' tone [V] is preserved as a distinct phonological
category, characterized by a contrastive vowei shortness and by a rising
pitch contour. In other words, while the oral stops have reached stage V the
nasal endings have only reached stage' IV. Nevertheless, it 1s possible for
oral and nasal endings to pattern together as Chen himself notes. Finally
Chen notes that the development of vowel nasalization or shortening is
accompanied by the deletion of a nasal or oral place-less glide respectively:

12)

Just as the nasal ending is deleted after leaving the trace of nasality in the
vocalic nucleus, the stop ending did not disappear without transferring its
contrastive vowel shortening to the vocalic portfon of the syllable (Step V).
in both changes the underlying process s identical, namely,
‘rephonologisation’ (Jakobson 1931) in the sense of the transfer of a
phoremic contrast from the primary to a secondary cue or carrier: in one
case it is the nasality that is transferred from the nasal ending to the
vowel; in the other case, the characteristic shortening of a vowel before a
voiceless consonant--originally an intrinsic and purely automatic variation
without any contrastive function--now becomes phonemic after the loss of
the glottal stop (p.42).

Chen's findings confirm observations (3)(a)b) and {(c). Other
languages where vowel nasalization is accompanied by the appearence of [N]
(or of a "weakly articulated velar nasal”) are Yucatec Maya and Acatlan
Mixtec. For example, In Maya(Stewart 1976), attrition processes in pre-
pause position also lead to velarization, gliding, deletion and nasalization:



13)

The effects of these rules [affecting phrase-final nasals] include labializing
or velarizing a nonlabial or nonvelar nasal (but never alveolarizing a labial
or a velar) and devoicing any one of them (with or without a concurrent
change in point of articulation). Sometimes, this phrase-final degeneration
of nasals proceeds beyond these effects to the point of complete loss of
obstruence, with the only indication of nasality being the nasalization
induced on a preceding vowel..such nasaiization of vowels followed by
syllable-final nasals is absolutely normal (Straight:1976:69).

According to Straight, children learning Maya pronounce phrase-final nasais
as freely aiternating [m] ~ (] ~ [g] ~ [g] ~ [¥H].3 The Maya facts suggest a
ciose connection between [g], (] and vowel nasalization.  In
Acatlan(Pike&Wwistrand 1974) "word final nasalized vowels are optionally
followed by a lenis velar closure” [1]~[1g] nine’,

The behavior of [N] in Japanese (Martin 1954, McCawley 1968, Poser
19834 1988, Haraguchi 1984, Ito 1986) shows that it is place-less at some
point in the derivation. The Japanese data also illustrates the tendency to
transcribe [N] as [g]. The following are some descriptions of Japanese [NI:

14)

..a uvular nasal consonant, ranging from stop to approximant in manner of
articulation. Elsewhere /N/ assimilates in point and manner of articulation
to the following consonant. (Poser:1983:7-8).

3The derivation of iff] isunclear: phrase-finally, voiceless liquids aad nssals appear to
become [h) and [K] respectively. But it may be the case that these voicele3s liquids and
nasals are undergoing total deletion. We cannot know becsuse phrase-final vowels
alwaysadd (h] anyway.

“4A version of this paper was given at the Minifestival on Compensetory Lengthening at
Harvard University in 1986,
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15)

The mora nasal is phonetically either a nasal consonant homorganic with the
following consonant or (if there is no following consonant) something which
has been variously described as a nasalized transition to the following
vowel... or a nasalized continuation of the preceding vowel ..or a velar nasal
censonant ...or a velar nasal consonant with incomplete closure. What every
one agrees on is that when no consonant follows..the mora nasal Is a
nasalized segment colored by the surrouriding segments and with the back of
the tongue close to the back of the mouth. My own auditory impression is
that it is a nasalized prolongation of the preceding vowel which colors a
following /?/ by making it a (possibly nasalized) [w] or [y] if the following

vowel is w/o or 1/e respectively.(McCawley: 1968:84)

16)

The basic part of this sound is just nasalization..If you like, you may think
of this as N WITH THE TONGUE NOT QUITE TOUCHING THE TOP OF THE MOUTH
ANYWHERE. This sound {s heard most distinctly at the end of a word... it is

also heard before 8,8h, 2, 1, £, r. (Martin:1954:25)

Though [N] s transcribed as [g], it is a place-less nasal glide at some point
in the derivation because:

(1) [N] fails to pattern with [+consonantal] segments in that it fails to
trigger epenthesis; therefore, [N] is [-consonantat].

(1i) [N] is the output of deleting the place features of a nasal consonant
(Kagoshima dialect ); therefore, [N] is place-less.

The phonemic inventory of Japanese is the following: lablals/p ;S} b
by m my/ coronals /t d €} @8 fzn oy rryy/ dorsals /k Ky g gy § w/ and
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laryngeals /h N/. Unlike a true nasal or oral consonant, [N] does not trigger
epenthesis in Japanese.S Consider the following loanwords from English:

17)

wafintoN ‘Washington-F' /n/
simputomm  ‘symptom-F’ /m/
kooto ‘coat-F’ Y/

Words cannot end in [+consonantal] segments in Japanese; no word may end
in an obstruent nor in a continuant sonorant such as [r]. Word final rhymes
can only be: V?, VV(including Vy) and VN. The examples in (17) show that
epenthesis (shown in bold) applies if the word final nasal s lahial but not if
it 1s [N).6 This suggests that the [N] in [wafintoN ] is not a consonant. This
exceptional behavior of [N] is not limited to the loanword vocabulary of
Japanese. The foliowing examples show that final [N] does not trigger
epenthesis in the Sino-Japanese vocabulary, unlike true consonants such as
r, t, g k or tsl. | follow 1to(1986) in assuming that palatalization is
distinctive for consonants in Japanese and that in the Sino-Japanese
vocabulary, the backness of the epenthetic vowel derives from the preceding
conscnant.? Hence C¥V --> Ci; CV --> Cu:

3My analysis of Japanese syileble siructure reliss hesvily on Peeer(1983) and ito(1986).
Following McCawley(1968) | assume that Japsnese phonology applies differently to
different vocabularies; namely Yamato (Y) or native, Sino-Japaaese (5])), Foreign (F)
aand Ideophonic (1). All the Japanesc data cited here comes from Poser(1983),
Haraguchi(1984), Ito(1986), McCawloy(1968) Martin(1954) and Haraguchi{personal
communication). | am gratefult to Shosuke Haraguchi for his insightful coments and
suggestioas on the issues discussed in this section.

6Words ending in a velar nasal in English are borrowed in accordence with the
spolling: sojgm 'song’ .

71n the verbal derivation (Yamsto vocsbulary) the spenthetic vowe! is always (il: see
Poser (1983).
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18)

mori ‘a leak-Y’ /mor/
oyoni ‘a swim-Y’ /oyog/8
dai-gaku ‘university-SJ /dai-gak/
gaku-batéu ‘academic clique-SJ  /gak-bat/
gaku-moN  ‘'learning-SJ' /gak-moN/

The examples suggest that the [N] in [gaku-moN ] ‘learning’ is not a
consonant, because 1t does not trigger epenthests.

Further confirmation for this position can be gathered from the
Kagoshima dialect of Japanese (Haraguchi 1984 and p.c.). In the Kagoshima
dialect high vowels are systematically dropped in word final (or morpheme
final) position after a non-strident consonant. After vowel deletion, the
remaining consonant is syllabified into coda position, where it surfaces as
[?] 1t oral and as [N] if nasal. Examples from the verbal and nominal

paradigms are shown below:

19) nouns

obf --> ob - 07 ‘belt’
matu --> mat - ma? ‘pine tree’
doku --» dok -- do? ‘poison’
kagl -- :& -->  ka? ‘key'
hidd --> -->  hi? ‘elbow’
kami --» kam --> kaN ‘god’
fau --» in --> {IN ‘dog’
tuyu --»> tuyu --» tuym ‘dew’
kasu --» kasu -- Kkasu ‘draft’
ko --» ki --» ki ‘bell’

8The change from [g] to (7] is due to & rule that changes intervocalic [g] to [n).

47



20) verbs:

oku --> ok --> of "to put’

katu --> kat --> ka? 'to win'

karu --» kar --» ka? ‘to cut’

umu --> um --> UN ' ‘to give birth’
osu --> osu --> o8 'to push’

The behavior of oral and nasal consonants can be unified if we assume that
[N] is a place-less glide in the same category with [?]. The fact that [N] and
[?] are derived by a single process in Japanese confirms the parallelism
between [N] and [?] proposed by Chen(1973) in his analysis of syllable final

attrition processes in Chinese.

| propose that the process that creates [N] and [?] In the Kagoshima
dialect of Japanese consists in a deletion of the point of articulation of
word-final consonants (i.e. debuccalization):

21) Debuccalization: place-->a / _*¥

Debuccalization is accompanied by an independent process which inserts the
feature [+constricted glottis] if the segment is [-nasall. This explains the
emergence of a final glottal stop in (19) and (20). Note that the insertion of
the glottal stop is independent of the continuancy value of the original
consonant: [+continuant] (r] and [-continuant] [t] are both replaced by [?] in
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the verbal paradigm. | point this out as evidence that [?] does not in any way

"inherit" the continuacy value of the debuccalized segment.9,10

In addition to debucalization!!,!2 various other rules in Japanese
appear to conspire to prevent the surfacing of word-final [+consonantall
segments. Epenthesis, shown in (17) and (18), is one of these rules; another

9The fact that the debuccalization of fricative obstruents such as [s) derives [h] rather
than {7] in Spanish, Saaskrit, Desano and other langusges may have more to do wiih the
serodynamic requirements of these segments rather than with the continuvacy per se.
That is, fricative obstruents are phoneticaily aspirated during the occlusicn, so they
leave behind an (A ); [r] is not phonetically aspirated during the occlusion, so it need
not leave behind an [h].

107-insertion is not restricted to the Kagoshima dialect. Japanese geminate clusters are
often described as preglottalized (p.c. S Haraguchi, W Poser). One tradition writes the
first half of & geminate with a special phoneme, simbolized 2s Q, which is referred io 23
glottal closure. The following is a description of the first haif of oral geminates given
by Martin(1954): "Anocther characteristic of Japanese double consonants --including ss,
ssh, as well as pp. tt. tch, kk —is tho special TENSENESS with which they are
pronounced. It's as if the lapanese Lghtoned up bis throst in order to hoid on and get
in that extrs syliable represented by the first of the conscnaanis. {p 15; italics are mine)
Regarding Martin's reference to an “extra syllable” see foctaote ( 12) this chapter.
11Debuccalization also spplies in standard Japanese: the final high vowel of negative
verb forms drops in position after s nasal consonant. Ass result the nasal winds up in
word-final position and looses place, surfacing as [N]: [xoma] 'will come' vs [koN] 'come
not'.

12An interesting aspect of Martin's(1984) description relevaat to the derivation of [N]
in Japanese concerns the length of (N] and the length of homorgenic nasal and oral
clusters. Martin calls [N] s syllabic nasal because "The pronuncistion of the syliabic
nasai varies according to its surroundings, but it is alwsys pronounced with the nasal
passage open and it ALWAYS TAKES A FULL SYLLABLE'S TIME (sic.)..The combination
ak is pronounced sbout as in banker but the ng sound is held for a full syilable.” (pp.
23-24). According tc Martin, the first part of an NC or CC cluster is as long a% & syllsble:
“Listen to the difference between the single and double consorants in the following
examples, then imitate them, being very careful to hold the first of the double
consonants for & full sylisble's duration and then release it tight and clear with no puff
of air"(p13). Martin's description suggests that Japanese CC and NC clusters are not
double but triple in length: not CC and NC but CCC and NHC where the boid consonent
plays the role of a vowel. It is well known that sylisbic consonants mey develop from
underlying CV sequences. Triple clusters in Japanese may have deveiopped from CVC
and NVC sequences created by the insertion of an empty epenthetic vowel betwesn
consonants. The derivation would ba as follows: /C{Cy/ --X{epenthesis) /C;¥Cy/ --

(place assimilation-creation of & syllabic consonent) [C2C2C2]. On this enalysis the

derivation of word-final [N] ((NK) in Martin's description) is as follows: /n*/ --
»(epenthesis)/n¥#/ -->(cresation of s sylisbic conscnant)/na®/ -->(dsbuccalization)
(NNL. I have not followed thie analysis here for lack of evidence corroborating
Martin's descriptioen.
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is sonorant gliding, also applying in the Kagoshima dialect. Sonorant gliding
turns a word final [r] to [¥] in the nominal paradigm (but not in the verbal
paradigm, where [r] becomes [?]):

I
22) Sonorant gliding : [+consonantal] --> [-consonantall / x *
[+sonorant ]

turu --> tur --» tuy 'vine, runner’

We can conclude (1) that Japanese [N] s place-less, like [N} in
Spanish, Choctaw and Chinese; (2) that [N] is closely related to nasal
“absorption”; that is, to the creation of nasal vowels in Spanish, Choctaw
and Chinese and (3) that [N} is frequently transcribed as [gl. In the next
chapter | will provide further evidence in favor of the hypothesis that nasal
"absorption® and nasal debuccalization are related. | will also address the
question of the relation between [N] and ().
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Chapter 3

DEBUCCALIZED AND "ABSORBED" NASALS

In this chapter | show the existence of a correlation between the
typology and distribution of nasals undergoing “absorption® and those
undergoing debuccalization. | conclude that nasal “absorption” and nasal
debuccalization share a set of necessary or sufficient conditions.

According to Ruhlen(1978) two factors piay a role in the “absorption®
of nasal consonants: the position of the nasal consonant in the word and the
nature of the segment following the nasal consonant. The positions in the
word where “absorption® is observed are (in order of preference):
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1) Positions of “absorption”:

1) pre-consonantal

11) word-final followed by a consonant
111) word-final

iv) inter-vocalic

This means that the contexts in which nasal consonants undergo
“absorption” are contexts where consonants tend to debuccalize ( see § 5.1
for further discussion of this issue).

Labial nasais tend not to undergo “absorption” or debuccalization,
whereas coronal and velar nasals appear to be the more susceptible to
either process. Thus with respect to debuccalization, we see that in the
loanword vocabulary of Japanese, word-final [n] debuccalizes to [N] but
word-final [m] does not debuccalize and triggers epenthests instead:

2)

wafintoN ‘Washington-F’ /n/
simputomu  ‘symptom-F' /m/
kooto ‘coat-F' /t/

For an additional example of a debuccalization rule that targets [n)] to the
exclusion of [m] see (S 3.3.4).

The same asymmetry between [m] and [n] in debuccalization rules can
be observed in the behavior of [m] and [n] in "absorption” processes: In
Chickasaw (Munro&Uirich 1985) (v-n#] undergoes absorption while [v-m#)
falls to undergo efther process:
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2)
Chickasaw: apa-ta-m ‘eat-Q-past’
cholhkan-a-n --> cholhkan-d  ‘spider-object’
fammi-ka-n --> fammi-kd ‘that he whips him-diff subj’

Similarly, Chen(1975:114) reconstructs the emergence of nasal vowels in
the dialects of Chinese as taking place only after Middle Chinese coda *{mj

had coronalized to [n]. Only coda [n] and coda [f] underwent “absorption” in
Chinese, [m] did not.

To discover why [n] is more susceptible to debuccalization than [m]
might require studying the acoustic and perceptual consequences of
overlapping vocal tract constriction movements. Browman&Goldstein(1987)
note that (oral and rasal) coronal stops in pre-consonantal position tend to
undergo processes of gestural reduction and overlap in casual speech (see S
5.2). Browman&Goldstein hypothesize that higher susceptibtlity of coronal
stops to gestural reduction and overlap accounts for their higher
susceptibflity to place assimilation and deletion: coronals are “hidden”
more easily than other consonants because they are pronounced with the
tongue tip and tongue tip movements show higher velocities that de either
tongue dorsum or 1ip movements (which are about equivalent to each other).
The answer to the questfon of why [n] is prone to “absorption” is that the
debuccalization of nasals feeds nasal “absorption™ but | have yet provided no
arguments to this effect. Here | only take note of the fact that
debuccalization and "absorption” tend to happen in the same environments

and to target the same segments.
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Coronal and velar nasals also react asymmetrically to debuccalization
and "absorption®. Velar nasals debuccalize to the exclusion of coronal
nasals in Aguaruna. In Aguaruna (D.L.Payne 1974) [l surfaces as nasalized
breath [} pre-vocalically before tense high vowels [i] and [u] and as [p)
elsewhere.! The lablal and velar nasals do not undergo this process. The
phonemic inventory of Aguaruna is labials: /p w m/, coronals: /t ts 8 n/,
palatals: /8] [ y/, velars: /k Y1/2, laryngeals: /h ?/, and vowels:/1 1 a u/ .
The examples in (3) show the behavior of [g] in intervocalic position, (which
| assume 1s identical to that of [g] in word-initial position because [f] never

surfaces in word-initial position):

3) prevocalically:

8film ater'

fstm ‘fish’

sk ‘beads'

s ‘ridge of roof’
sakdAQ ‘skeleton’

4) syllable finally:

asin ‘spark’
sunkun ‘cough’
wian ‘father in law’
tantay ‘shield"
suntan ‘soldier’

1/n/ is s phoneme separate from /1y in Aguaruns. Aguaruns /1 corresponds to [¥) in
the relsted language Huambisa; Aguaruns /h/ corresponds to Huambisa [h): A: l&hh)l
H:(tsni¥); A: (human) H: [(nimé). Oral [h}'s sppearing before tense high vowels in
Aguaruna are underlying /h/’s.

2/m/ and /n/ may beccme prenasalized or oralized completely: Onset [m)} and [n) vary
freely with (1] and [Bd] (with any degree of prenssalization) if the immediately
following rhyme contains & tense high vowel (/i/ or /u/) or if the next syllsble begins

in an oral consonant. According to Payne, monolingual speakers cannct distinguish [b)
and [d] from [m] and [n]. [b) and [d] never occur before & nasalized vowel.
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tsatsan ‘mother in law’

The rule changing [n) to [H] is now limited to a particular morphological
environment in Aguaruna. The morpheme /-fu/ ‘possessive-aspectual’ has
two realizations: [-H(] and [-p] which are conditioned by a rule of vowel

deletion whose environment is not well understood:
S) with no vowel deletion:

duba-fifi-t ‘rise-asp-inf’
kumpa-fil ‘friend-poss-vocative'

6) with vowel deletion:

duwi-j ‘clay-poss’
duba-p-tinu  ‘rise-asp-fut’

The change from [p) to [H] requires the removal of the place of the original
nasal while preserving nasality.3 That the change targets only g} suggests
that [p] 1s more susceptible to debuccalization than [m] and [n], at least in
intervocalic and pre-vocalic contexts.

The development of nasal vowels in Mandarin Chinese and Panamanian
Spanish suggests that they are also “absorbed™ more promptly than coronal
nasals, at least in pre-vocalic contexts. Mandarin Chinese (Cheng1973) has
two nzsals [m] and [n] that can appear in onset position and two nasals [n]
and [g] that can appear in coda position to the exclusion of all other
consonants. According to Chen(1973) soeme coda [n]'s in Mandarin Chinese

3The nasalization caused by a debuccalized velar nasal is slways bi-directional. The
reason why it does not appear to be bi-directional when the suffix [Kd] (</-pu/
‘possessive-sspectusl’) is added has to do with a peculiar property of this suffix: this
suffix oralizes ell preceding segments up to the first obstruens stop: /nuwt-pu/ -->

(@uwt-p] ‘clay-poss’ vs /kumpa-pu/--> [kumpe-n} ‘friend-poss’.
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are the reflex of a rule coronalizing labtal nasals. Both coda [n] and [g)
delete before the diminutive suffix /-¥r/. However only [y] nasalizes a

previous vowel upon deletion:4

7)

jan-vyr -> fan-r -—>iar ‘seal’
kuvn-vr —-> kuyn-r --> Kusr -> kuer ‘rolt’
jag-vr —> fag-r —> ir ‘sheep’

k'uv-vr — Kuvnr -- Ku¥r —> kudr  ‘free time’

Simtlarly, (n] appears to be more susceptible to “"absorption” in
Spanish. Cedergren&Sankoff(1976) argue that the development of nasal
“absorption” in Panamanian Spanish follows the pathway m > n > 5 > ¥e
because nasalized vowels alternate with vowel + [n] sequences: Lat. adam -
-> Standard Spanish: adan --> Caribbean Spanish: adal --> Panamanian
Spanish: adi~ adan “Adam". Such data suggests that the hierarchy of nasal
debuccalization corresponds to the hierarchy of nasal “absorption”; namely:

4Speakers of Mandarin Chinese vary as to the degree to which they nesslize vowels
before nasal consonaats in word-final position. Yefei Li, who speaks Poking Manderin,
nasalizes vowels equalty before (a] and (5], but Bao Zhiming (p.c.) tells me that in some
dialects of Mandarin Chinese nasalization before [1)] is stronger than nasaiization
before [n). Cheng(1973) does not discuss these facts. All dislects sgree as to the data in
(7). Coda(n)andly]trigger a rule that fronts a preceding [a] /3 [®): /tan/(tea) ‘candy’
, Nlya/ --> /lyay-&ya/--»(fronﬁnc) /lm-ﬁya/ ‘two’ (May-ka secret langusge
formation) vs /taty [tag)] ‘talk’. Fronting feeds a rule that raises (] to [e] in position
after ly): /tyan/ -->(fronting) /tywn/ --> (raising)ityen); Nyay-£iya/-->({ronting)/1ymy-
téya/ --(raising) Nyey-teya/--> [iye-Eéya) ‘two'. There is no need to specify [g) s
[+back] to derive these facts: it is only necessary to assume thet [n) end [y) are [-back].
Thus, fronting need not be crdered with respect to debuccalizetion.
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8)

(1) [n] [n] debuccalize more promptly than [m]; they also undergo “absorption”
more promptly than [m].
(1) [y debuccalizes more promptiy than [n); it also undergoes "absorption”
more promptly than [n].

From these data we can conclude that (a) nasal consenants are not all
equally susceptible to ¢ ‘buccalization nor are they all equally susceptible
to "aborption” ; (b) labi..i nasals resist both debuccalization and “absorption”
and (c) except for the cases of intervocalic [n] both debuccalization and
hasal "absorption” typically target nasals in coda position. (a) (b) and (c)
suggest that nasal debuccalization and nasal "absorption” share a set of
necessary or sufficient conditions.

The identification of [n] as a preferred target of debuccalization or
"absorption” may have to be restricted to pre-vocalic or intervocalic [g).
Chen(1975) indicates that word-final [r] 1s more susceptible to "absorption”
than word-final [g} In the majority of Chinese dialects, whereas the
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instances where (] debuccalizes or is “absorbed" more promptly than [n] are
cases where [g] is in pre-vocalic position. The tendency to debuccalize pre-
vocalic or intervocalic [g] may be a reflex of a tendency to weaken the
occlusion of velar stops (oral or nasal) in these contexts. Processes of
spirantization/voicing of stops in intervocalic position tend to affect [X)
before they affect [p t] (e.g. see the historical development of stop lenition
In Tuscan: Wanner&Cravens(1979)). But the hypothesis that intervocalic {g)
undergoes the same weakening processes that affect oral velars cross-
linguistically may be very difficult to prove due to the accustic nature of

(n)

There are reasons to suspect that stricture distinctions are hard to
hear in the case of the velar nasal. According to Ohala(1975) nasality
weakens the perceptual cues that help distinguish the point of articulation
and stop occlusion of a velar. The point of articulation and stop occlusion
become more salient if the release of the velar nasal is oralized. For
example, a study of the acquisition of Maya phonology by Straight(1976)
indicates that children learning Maya (a language lacking ip] in the
underlying inventory) imitate intervocalic (] as [ng] or (less frequently)
change the place of articulation. The change to [fg] suggests a tendency to
make the release of the segment more salient. If no oralization takes place,
the distinction between the velar stop [l and the nasal glide [N (pure
nasalized voice) is acoustically minimal. The acoustic pattern of the velar
nasal is more like that of a nasalized vowel than are those of any other
nasal consonant. According to Ohala(1975) nasal consonants' spectra are
characterized by both resonances of the combined pharyngeal and nasal tract
and one anti-resonance of the oral side cavity. The resonances are relatively
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stable no matter what the consonantal point of articulation, but the
frequency of the anti-resonance varies inversely with the length of the oral
cavity. There is evidence that formant transitions in adjoining vewels are
less effective cues for differentiating piace of articulation of nasals than
are the formant transitions of oral obstruents. This suggests that listeners
might tend to rely on the frequency of the anti-resonance of the oral cavity
to distinguish point of articulations among nasal consonants.

9)

“the anti-resonance for the velar nasal is generally so high in frecuency that
it is perceptually less evident (since high frecuencies are severely
attenuated in nasal consonants). Thus the acoustic pattern of the velar
nasal is more like that of a nasalized vowel than are those of any other
nasal consonant” (Ohala 1975:297).

It Ohala is correct it will be very easy to write [g] for what should
have been transcribed as an unrounded velar nasal glide [d] or a place-less
glide [N). In this context Gudschinsky&Popovich's(1970) transcription of the
nasalized counterpart of [yl as (gl in Maxakall may reflect a systematic
transcription error due to acoustic similarity. In this language a continuant
segment may develop between certain vowels and [» $ 1T ] (which are the
syllabic variants of [t n ¢ p) respectively):

10)

“The quality of the continuant is determined by the preceding vowel: voiced
velar fricative [y) after [a 1), velar nasal [n] after [4], palatal semivowel [y]
after [1), nasalized palatal semivowel [§] arter [ T ), 1abial semivowei [w)
arter [o] and nasalized labtal semivowel [W] after [8]" (p.83)
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A possible explanation for Gudschinsky&Popovich's transcription of [¥] as [
is that the air which causes turbulence at the oral constriction in the case
of a [yl s going out the nose in the case of [yl Thus even though [l is
[+continuant] phonologically, it will tend to be produced as a stop and to be
re-phonologized as one. Alternatively, these authors have failed to hear the
distinction between [§] and (n).

Despite the difficulties involved in the study of [yl | have found a
number of languages (see below) where [y] patterns with continuants even

though 1t is transcribed as a stop. | take this as evidence for the hypothesis
that [y] undergoes the same weakening processes that affect pre-vocalic or

intervocalic oral velars cross-linguistically (assuming that these processes
have been ignored in the case of [g] because of a systematic transcription
error). On the basis of these cases we can attribute the behavior of (g} In

Aguaruna and Mandarin Chinese to the tendency to weaken velar stops (oral
and nasal) In intervocalic or pre-vocalic position. The languages where lg]
patterns after continuant sonorants are Tucanoan, Gokana and Gbe described
below.
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In Barasano(Stolte1980) and Tucano(Welch1967 & p.c) [g] fails to
pattern with the step sonorants [mj] and [n] in terms of rule application and
distribution suggesting that [p] is a continuant at some point in the
derivation (aithough it is transcribed as a stop). Barasano and Tucano are
closely related languages in the same language family as Desano. The
segment inventory of Barasano and Tucano is: labials /p m~b w/, coronals
/t s n~d r~l y/, dorsals /k g~g /, vowels /1T tTuff e &a & 0 3/ and
laryngeals /? /3. The syllabic template i1s simple (C)V(L) --C, V and L
stand respectively for consonant, vowel and laryngeal glide-- and the
morpherri: - -e usually harmonic in that they have only oral vowels or only
nasal vowels (disharmonic morphemes exist; see below):

11) Barasano: oral morphemesé nasal morphemes
paa ‘'to cut with an axe' padd  ‘to turnover’
tg\u ‘to hit' tdf  ‘toclose’
m}gaa ‘to eat’ mikd ‘earth’
mbaria ‘Maria’ t&fif 'basket’

pé 'to fook'
12) Tucano: oral morphemes nasal morphemes

3 Kaye(1963) believes that [r] is not an undertying phoneme of Desano, but 2o
sllophone of [n~d). The evidence that [n~d] and [ r] are distinct in Tuceno is the
following: [r] becomes [f] before or after a nasal vowel [pliFl] ‘leal’, whoress [n~d)
surfaces as [n.] before & nasal vowel: [pd-fi?m3] ‘hammeck rope’ as [nd] befere an oral
vowel: (k§7-nd-akfl ] ‘thin’' (miindu] ‘Masuel' (ndiare] ‘river’. Finally, there are s pair of
intrinsically nssal suffixes which exhibit the cposition betwesn (r] and [n~d}: {-n3]
‘change of focus' and [-1¥] ‘imperative’. Similar arguments forea dmmctmn between
ir)and In~d] in Barasano are given in Stolte(1930).

6Stolte does not mention any word-initial pronasalized stops in Bansa.no though he
does mention the word-internal ones. As this word-initial pronulhution is elight and
optional in the Tucanoan languages that have it, it may have been lost in Barasano, or
is simply not mentioned in my source. | have sssumed the existonce of pre~asalized
stops in Barasano to simplify the expesition. The existence of word-initial prenasalizad
stops in Barssano is irrelevant to the argumont of this section.
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wata ‘g0’ wins ‘wing

paga ‘stomach’ pliff  ‘hammock’
yuka ‘vulture’ sfk@dd ‘small of back’
ndi? ‘meat’ alfE ‘ash’

mbesa ‘to sing nfifl  ‘vine'

ya ‘my’ dmA ‘deer’

Although most morphemes fail into one of these two classes, Tucano
exhibits a few disharmonic morphemes. Stoite(1980) does not mention any
disharmonic roots in Barasano:

13) Tucano: kdpe ‘left’

weh€  ‘fish'
ndial  ‘straight’
mindu  ‘Manuel’
ingara ‘angels’

In Barasano and Tucano all consonants except [p, t, k, 8] alternate in nasality
as follows:?

14)

Before nasal vowels we get [m n g <1 #~p).

Between oral vowels we find (b d g w r~1 yl.

Between a nasal vowel and an oral vowel we find [mb od ng).
word-initially, before oral vowels we find (b nd g w r~1y).

The distribution of prenasalized stops in Tucanoan is derived most easily on
the assumption that [m~b n~d n~g) are underlyingly [+nasall. All we need to

assume is the following two rules:

15) Consonant nasalization (mirror image):

7 Tucano [p t k) become lni) nt Ekl in position sfter a voiceless consonant plus nasalized
vowel bearing high tone.
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[+son)iaN]iBN] BN

\ /|
sl sl sl sl
| 1 | |
CcCVvV -»-CV
16)
[-N] [+N][+N] [+N][-N)
N /| V]
mb aa ‘toeat’ mAkE ‘earth’ miindu  'Manuel’

As shown in (16) this rule spreads the nasality/orality of a vowel to the
immediately preceding and following sonorant consonant (the rule s mirror
image). Since the rule spreads both values of the feature [nasal] | am
assuming that vowels are specified [+nasal] or [-nasal] at the point in the
derivation when consonant nasalization applies. Consonant nasalization
derives homogeneously nasal or oral consonants if the surrounding vowels
are both nasal or both oral. If the surrounding vowels do not agree in
nasality, this rule creates prenasalized conscnants [NC) in the context
¥___v and postnasalized consonants [CN] In the context v_¥. However,
postnasalized consonants never surface as such, hence, | will assume that
the following rule simplifies postnasalized consonants to simple nasal

consonants:
17) Simplification:
[-N][+N] [+N]
\/ |
I :
C -~ C
18)
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[-N] [+N] (-NI [*+N]
N\ /1 | /1 ~
-sa-bmT--> -s.a-m 1 asin mbu?e-gi-sa-mfi ‘'study-msc.sg-indef-3

In Tucanoan, [m~b n~d)] pattern together as stops whereas the nasal [g~g]
patterns with [r] in two respects: (1) No Barasano or Tucano word can begin
inlr~¥ g~ngl. (2) In Barasano and Tucano a rule spreads the nasality of a
vowel onto following vowels, glides and liquids. Stolte(1980) reports that
progressive nasalization applies across morpheme boundaries and 1s
"blocked" by [p t 8 k m~b n~d] but not by [g ~nl. He also states that when [m
n) “block” progressive nasalization and the vowel following them is oral, [m
n) become prenasalized, which is to be expected given the rule in (15).
Examples (19)-(25) below show progressive nasalization going through [g w
¥ rl (which become [p W & F]). Examples (19)b) and (23)b) show
nasalization going through [g ~ §]. Examples (19)(b), (25)(b) and (c) show
blocking by [s, k, t):

Tucano:

19) (a) mbu?e-gi-sa-nfl 'study-msc.sg-indef-3'

(b) T7¥-rfi-sa-nfl ‘look-msc.sg-indef-3'
20) (a) mbasa-wi 'sing-1irst pers visual past’
(b) ri-wi ‘be-1rst pers visual past’
21) (a) soo-ya ‘rest-imperative’
(b)Y174-94 ‘look-imperative’
22) (a)ndia-re 'river-specifier
(b) o¥f¥-1€ ‘pineapples-specifier
Barasano:
23) (a) pipl-ga 'to advance-round object’
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(b) It&-nd ‘rock-round object’

24) (a) mbaa-ya ‘eat-imperative’
(b) k&r)-§& ‘sleep-imperative’
25) (a) i-kanl-M ‘he-sleep-question marker

(b) kdni-fku ‘sleep-continuous action-adj.-nom.’
{c) B-kdmi-t4-ri  ‘he-sleep-neg-question marker'

Unfortunately | have no Barasano or Tucano examples that show blocking of
progressive nasalization by [b~m d~n}; these must be deduced from Stoite's
description of progressive nasalization in Barasano and from the following
categorization of suffixes provided by welch(p.c). The list of suffixes that
biock nasalization includes the suffix /-mo/ ‘conditional’. This means that
[b~m)] blocks progressive nasalization:8

26)
Tucano: undergoers of nasalization blockers of nasaiization
-a  ‘noun plural’ -k&ti ‘1 emphatic pst’
-wi ‘'lIst pers visual past’ -ti ‘negation’
-ya ‘imperative’ -toIa ‘completive’
-re ‘specifier’ -mbo  ‘conditional’
-it  ‘msc.sg’ -8 ‘indefinite’
-0 ‘fem.sg’ -ti ‘pres interrogative’
-pari  ‘report interrotative’
-pi "Irst pers pst’
-8 "1 recent emphatic pst’
-pi ‘3 msc report pst’
-po '3 fem pst’

-paro '18&2 inanimate report pst’

8A number of suffixes have underlying nasal vowels so they cannot be categorized ss
undergoers or blockers of nassalization e.g. -Wi '3 plur remote pst' -1l ‘3 masc pres'.
These suffixes may be added without any changes to aa oral morpheme or to
themsetves: [tu?ti-nfl] ‘scold-3 masc pres.’ One suffix bagining with a vowel is classed
with the suffixes that do not nasalize: -apa 'future imperative'.
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-ti ‘definite future’
-ku ‘msc formal’
-ko ‘fem formal’

It s clear from the list in (26) that a suffix undergoes progressive
nasalization only if it begins with a vowel, a glide, a liquid or [g ~ §).

The behavior of [g~ B} shows that it patterns with the [+continuant]
sonorants tn undergoing nasalization. i hypothesize that underlyingly [g~g]
is in fact continuant [y ~ yl. As a continuant [y~y] undergoes the deletion rule

in (27) and the progressive nasalization rule shown in (28):

27) Deletion: [y &r][+sonorant, +continuant] --> @ /¥__

28) Progressive nasalization: [aN] [B N}
M~ 3
sl sl
o
[+son] [+son]
[+cont] [+cont]

At a later point in the derivation [y ~ y] becomes a stop, and this is the
version which s transcribed: [n] if nasal and [g] if oral. Alternatively, what
we have been transcribing as [y ~ y] is not exactly a continuant sonorant but
some sort of weakened sonorant stop; however, given that the feature [lenis]
or [tense] is poorly documented and not yet understood, | have adopted the
more conservative account in terms of the feature [continuant]. | note that
it 1s not clear whether the weakened version of [y] is a glide. If [w] and [y]
are underlying phonemes, we must assume that the weakened version of [g]
is [+consonantal]. The reason is that uniike the weakened version of [g), [w]
and [y] can occur in word-initial position, so the deletion rule in (27) must
be restricted to [+consonantal] segments. Welch&Welch(1967) assume
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without argument that [w] and [y] are phonemic. | do not have enough
evidence about Tucano to determine whether the glides are phonemic or
whether they derive from [u] and [il The glides [w] and [y] vary In
pronunciation from no friction to light friction to (in the case of [y]) pre-

stopped realizations.

322 Gokana (gl

Like Tucanoan, Gokana (Ogoni) (Hyman (1982) Brosnahan(1964)) has )
and [r] in intervocalic and postvocalic position but not in initial position.
Like Tucanoan [f] Gokana [n] fails to pattern with the stop sonorants [mj] and
[n] because [m] and [r] can appear in initial position and [g] cannot. |
hypothesize that this distribution indicates that [g] is a continuant in
Gokana. The segment inventory of Gokana is the following: labials /p, b, f,
b~m, W/, corcnals /t,d, s, 1~ , y/, velars /k, ky, kp, g~1, g, g§. ¢b, § /, and
vowelis/ 1,4, 0, {0, ¢, & 9, 3, ¢, & e, o/. The distribution of oral and nasal
cons.onants Is predictable from the distribution of oral and nasal voweis.
Root initially, the following pattern holds:

29)
Before _ oral vowels nasal vowels _ underlying form
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Nga~o
s gos 8B
< £ FB

The consonants in the first column cannot precede nasal vowels though
other oral consonants may do so. The consonants in the second column
cannot precede oral vowels. | will assume that the underlying phonemes are
(m n i w y], which become or remain oral before an oral vowel and become
or remain nasal before a nasal vowel. The reason for this assumption is

that it allows me to simplify the statement of a morpheme-structure
condition that requires (m~b n~1 n~g] to occupy the Co position of the

cannonical root pattern CyV(VXC2(V)) to the exclusion of all other
consonants. --In this C2 position we get [b 1 g] after oral vowels ([v, £, y] if
a vowel follows) and [m n n} after nasal vowels9 -- The condition simply
states that Co2 must be underlyingly [+nasal]. Moreover, it ¢an be shown that

[bd g] are independent phonemes from [mn g). [b] can be followed by oral or

nasal vowels:
30)

ba ‘arm’
b& ‘pot’
md ‘breast’

This means that [m] cannot be underlying [b]. Similarly, (d] and [n] can be

shown to contrast in the following forms:

3N

9The realization of intervocalic [g~5] varies. Hyman gives [g] between oral vowels;
Bresnahan(1964) gives lyl.
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dm  ‘tongue’
nim ‘animal’

This means that [n] cannot be underlyingly [d]. Finally [g§] s not derived
from [g] because (g] belongs to a series which does not alternate in nasality;
namely, the series [g gy gbl. Thus, | conclude that underlyingly, the
consonants (m~b n-~1 f~g] are [mn ).

Despite the fact that [m~b n~1 g~g] behave as a class in one instance,
they do not pattern together word-initially: [m~b n~1 ] can be word-initial,
but [g~g] cannot. All word-initial [+consonantal +voiced] segments In
Gokana are stops. Gokana has [g] and [r] in intervocalic or postvocalic
position but not in initial position. This distribution indicates that [g~g] is
a continuant (by contrast to underlying [g] which can appear in word-initial
position: [gEnddl] ‘shoulder’). We can derive the distribution of [f~g] as

follows:

Gokana [g~g] Is underlyingly continuant f§). As a continuant f{j] is
deleted in word-initial position by the rule in (32); it becomes a stop (g} by
the rule given in (33):

32) Deletion: [y} [+continuant +voiced +consonantall--> o /¥ __
33) Stopping: [¥] [+continuant +back]--> [-continuant}(g) /— *

69



323 Gbelnl

[n] patterns with continuants in Gbe(Ewe)(Westermann 1907, Capo
1981). The segmental inventory of Gbe(Ewe) is the following: labials /f ¥
b~m w~W~gW/, coronals /t d 4-F~n ¢~f §~2 82 1r y~§~p/, dorsals /kp
gb, X R {W~§~p Rw~By~1 / and vowels /1edcasou S5 EE &1/~
the consonants in bold script are so-called lenis and are poorly described.t0
| will be conservative and assume that they are underlyingly [+nasal] (mn y].
According to Capo(1981) nasal consonants in Gbe derive when an oral
consonant acquires the nasality of a following nasal vowel. This
generalization is based on inter-dialectal evidence such as the following:

34)

sfind (wact) gibs (XOXO1)  'worship
apt (Awlon) ayi (Fon) ‘earth’

riixff (XOXO1) didqi (Waci) 'to slip’

3 (Gen) w$ (Agbome)  ‘to detect’
a (Gen) da (Awlon)  ‘snake’

g3 (Gen) gbd (Waci) 'to breathe'

That 1s, nasal consonants [mn n w~n@ §~n £1] occur only before nasaiized
vowels, and nasalized vowels do not occur after the oral consonants [b ¢~¥

10Capo cites Dabuku(1977) as noting that Common Potou (lenis) /b/ generaily develops

to [bl~[m] in Gbe, but (fortis) /b/ develops to |§); Common Potou lenis /b/ also

corresponds to Modern Potou [v]. Debuku argues that Common Potou hed a lenis/non-
lenis opposition for three voiced and three voiceless stop articulations of which she
discusses only the voiced and alveolar ones.
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Yw y r1] but may occur after other oral consonants. It 1S possivle to set up
a correspondence between the nasal consonants and those oral consonants
that are not followed by nasalized vowels, namely:

33)

-

- R S B
?
=%
-39 Ec T

This correspondence is not accidental but shows a phonological peculiafity
of the dialect cluster: the consonants under the nasal column and those
under the oral column are in complementary distribution. Since the
distribution of nasal consonants Is entirely predictable from the
distribution of nasal vowels, two solutions are possible: (1) nasal
consonants are derived when the oral consonants in (35) acquire nasality
from a foilowing vowel. This implies that Gbe has no underlying nasal
consonants (only vowels have a nasal vs oral contrast) and that the
consonants that alternate in nasality are unified by an obscure feature
[lenis] which is not well documented.!! However, | will be conservative and

11This account appears to be contradicted by the fact that Gbs exhibits syllsbic nasals
[mny). But syllabic nasals in Gbe can be argued to be underlying ssquences of “lenis”
/d 4-F y plus /8/ or /&/. According to Cspo, syllebic nasels arise in the following way
(p.38): "Regularly in the phonology of Gbe, /8/ or /6/ and their nusal counterparts are

often elided when in contact with another vowel and may be properly called schwa, the
function of which is tone bearing. Since any nesal consonent is potentially tone
bmms. the schwa may be elided and the tone transferred to the nesal. In the case of

/U, since it assimilates first the “croatsd” nasal to the velar [3)], both segments have
similar resonance and one of thom may be elided. This is procisely what explsins the
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assume that (2) the alternating consonants are underlyingly ([magwyrl)
and that oral vowels are capable of oralizing [mn g ] to [b & ¥ while nasal
vowels are capable of nasalizing {w ¥ r 1] to [W ¥ £71). Note that whereas the
oral counterparts of [m n] are stops [b d] the oral counterpart of [g] is a
continuant [yl. This Is to be expected if [g] s phonologicaily a continuant in
Gbe.

| hypothesize that the extraordinary behavior of (Bl In Tucanoan,
Gokana, and Gbe is due to the tendency to weaken the occlusion of velars
(oral and nasal) in iIntervocalic position, a tendency which has been
generalized to include velars in pre-vocalic position as well. The fact that
Aguaruna [n) undergoes debuccalization more promptly than [m] and that
Mandarin Chinese [f) undergoes "absorption™ more promptly than [n] may be
attributed to the fact that the velar nasal is in intervocalic position and
hence, prone to weakening processes which target velar consonants first.

free variation we sometimes get between [nf] ~ (syllabic)(y] ~ [wif] ~ [().” Capo's
derivation of syllsbic nasals is given below (C = oral consonant, N = nasal consonsat;
superscript indicates tone):
1: underlying representation al(c)
2: regrossive nasal assimilation  @T(NV)

ox /47 'thing' --> [nf]
3: velar assimilation whea Vis®@  oT(n)

ex: /nfl/ ‘thing' --> (]
4: vowel deletion, sylisbic nssal &7 (N)

ex: /8/ dsletes: /mBgbé/ ‘back' --> /mMgbé/

ex: AL/ deletes: /mll 1613 /1 turned back' ~-> [ ) (~ [J161D) ~ [ wl 1813 ))
5: homorgaaicity with the consonsat of the following sylleble

ex: /mgbé/ 'back’ --> [Bgdé]
Normally /8/ and /&/ age the only nasal vowels that can delete to creste syllebic nasals.
But the stop occlusion of (1] is acoustically weak and like {u] [g] is [+high] [+back];
hence, the acoustic distinction bstween (1] and (1] or between (1] and (@] is minimal.
This similarity makes it possible for (] to delete in position after (7] or for [5] to delete
in position before ({1]. In the former case, delotion derives a syllsbic nasal; in the lsiter
it derives a nasal vowel.
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3.3 On the possibility that IN] might become [pl

As. ! noted in the previous section, a major obstacle in comparing the
susceptibility of coronai and velar nasals to debuccalization and
"absorption” is the fact that velar nasals are acoustically quite similar to
place-less nasals. This acoustic similarity might have led to incorrect
transcriptions of [N] as [g). On the basis of this acoustic similarity,
Guitart(1981) argues that there probably exist velarization processes
whereby (N] becomes [f]. This means that it Is not always possible to
determine if the velar nasals which alternate with vowel nasalization (vx ~
¢ ) are underlyingly [g] or [N). The fact that in certain “velarizing® dialects
of Spanish (Guitart 1961) [g) and [N] are in free variation: [aNaia] ~ fageial
/ansia/ does not necessarily mean that [g] s debuccaiizing to [N]. Recall
that it has often been assumed (e.g. Cedergren&Sankoff(1976)) that the
development of nasal “absorption” in Spanish follows the pathwaym>n > 3>
¥o because nasalized vowels alternate with vowel + [g] sequences: Lat.
adam --> Standard Spanish: adan --> Caribbean Spanish: &dag --> Panamanian
Spanish: adi~ adag "Adam" (S 4.2.3). However, iIf velarization is not
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necessarily a step towards deletion this derivation is called into question.
Perhaps the derivation is as in (36):

36)
¢
A
m>n>N
AY

|

Despite the ambiguity between (g} and [N] there is no question that
nasal “absorption” and debuccalization in Mandarin Chinese and Aguaruna
involve underlying [g), not underlying [N]. Aguaruna [K] is underlyingly
[+consonantal] (gl (not & | or [ND) because it blocks the spread of
nasalization Itke any other [+consonantal] nasal (see § 4.2.1). Mandarin
Chinese (] is also underlyingly [y) and not [Nl Chen(1973) reconstructs
Middle Chinese as having oral and nasal morpheme-final stops at the labial,
coronal and velar points of articulation and Mandarin Chinese [f] corresponds
to (g} in other dtalects of Chinese.

In the following sections | will discuss a number of ianguages where
place-less segments undergo velarization, in confirmation of
Guitart's(1981) hypothesis. Velarization can be analyzed as a two step
process involving debuccalization and velar-insertion. The argument for
this two step analysis s that velar insertion is a context-free redundancy
rule which place-less segments tend to undergo irrespective of their
position in the syllable. By contrast debuccalization is typically undergone
by segments in coda position as discussed in (8§ 5.1).

74



An example of a velarized laryngeal occurs in Uradhi (Hale 1976).
Uradhi has a rule of coronalization and a rule of velarization applying to
distinct utterance-final segments. Coronalization applies to utterance-
final (and word-final) consonants; velarization applies to utterance-final
laryngeal giides. The consonants and vowels of modern Uradhi are as
follows: labials /p bmw/, coronals /t h dh €jnnhinjlr r y/, dorsal /k g
n/, and vowels /i u e a/--the letter /§/indicates centro-domal articulation;
the letter /h/ indicates lamino dental articulation; the symbols /b dh ¢/
represent voiced fricatives, not voiced stops; /e/ represents a schwa-
vowel, which may or may not be phonologically distinct from /a&/ in Uradhi.

Uradhi has a rule that coronalizes word-final censonants. This rule is
inferred from distribution, as there are no alternations: word-final
[+consonantal] segments are predictably coronal [t~n] --as for [-
consonantal) segments, final Paman [*1 *r] have become [w ¥) respectively
and final rolled [*r] has become flapped [r] or {t] in Uradhi. Final [t] appears
it the first consonant to the left is oral and [n] appears it the first
consonant to the left is nasal. The symbol * after a segment indicates lack

of release:
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37)

ute-n --> utét' ‘cut-past’
unje-n --> up¥én ‘eat-past’
ante-n --> andét’ ‘put-past’
ane-n --> anen ‘dig-past’

In addition to coronalization, Uradhi exhibits velarization: utterance
final vowels and glides are terminated rather energetically with a
constriction in the velar region; this constriction fs oral if the first
consonant to the left is aiso oral, and nasal If the first consonant to the left
is nasal:

38)

yuku —> yukuk'  ‘tree’
ipt —> tpik’ ‘water’
ama --> amarn ‘person’
ani --> anin ‘what'

The mystery to be explained is why utterance-final vowels add [k'] and not
[t'], since it is clear that coronal consonants are favored in final position.
A possible account is that utterance final (k'] is a velarized laryngeal glide
[? or h]. On this view Uradhi has a rule which adds a laryngeal glide after
utterance-final vowels, a rule which 15 frequently attested in other
languages. For example, in Yucatec Mayan utterance-final vowels receive a
final laryngeal spirant [(R]:

39) Laryngeal insertion (Straight:1976:71):
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V- VR /7  ytterance

u k'dat u kay kiasteydano --> 7u k'dat u kan kidasteydanoh
‘he wants to learn Spanish’

A similar rule adds [h] to utterance final vowels In the Tucanoan languages

(see Welch&Wwelch(1967:18)). By analogy it is plausible to assume that
Uradht adds [?] in the same environment; this [?] velarizes and becomes [k'];

40) ipi —> 1pi? —> ipik’ ‘water'

Since [?] is a glide, | assume that the velar-insertion inserts appropriate
stricture features in this and similar cases presented below. Although the
output of velarization often agrees with the original consonant in terms of
stricture, this is not always the case (e.g. velarization in Polish produces
glides).

The velarization of laryngeals Is not an unusual phenomenon. Russian
or Castilian Spanish speakers replace Engiish [h] by dorsal [x] or [Y)(velar or
uvular): [xamilton] /hamilton/ ; [xam] /ham/. Guitart(1981) has suggested
that the replacement of laryngeals [? h] by velar [k X} is triggered by an
acoustic similarity between laryngeal and dorsal segments (the speakers
that replace English [h] by [®] speak languages whose phonemic inventories
lack (h] but have (x]). This is a clear instance of velarization of a place-less
segment because laryngeal glides lack place features. | should note that
unlike velar insertion, coronalization processes appear never to target
place-less segments such as laryngeals {? or h]. Cross-linguistically, the
unmarked point of articulation for {+consonantal] segments 1S coronal:
CORONAL 1s the universally unmarked stop and fricative ("A language with
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any nasals has [n]" : Maddleson(1986:69); “If a language has [p] then 1t has
(k], and it 1t has (k] then it has It]" : Maddieson(1986:40); "..in languages
which have one fricative, it 1s overwhelmingly probable that that single
fricative will be a voiceless dental or alveolar sibilant"

(Maddieson(1986:52)). We may therefore hypothesize that coronaiization is
motivated by considerations of markedness (i.e. articulatory simplicity or
perhaps maximal acoustic efficiency). An example of coronalization occurs
in the Taiwanese secret language reduplication (Yen-hwet Lin 1988, Jen-
kuei Li 1985). The examples in (a-d ) show coronalization of labials and
velars (mn p k] to coronals [n t] in the Tinal position of the rightmost copy
of the root; example (e) shows that the glottal stop [?] fails to coronalize:12

41)

a. t'lam t'fam —>(coronalization) tiam t’ian -->(other rules){liam t'in] ‘tired’
b. tsap tsap —>(coronalization) tsap teat -->(other rules)iiap t&it]  ‘ten

¢. hon hon —> (coronalization) hong hon -->(other rules){loy hin] 'wind’
d. pak pak --> (coronalization)pak pat -->(other rules) [lak pit} ‘north’
e. pia? pia? -->(coronalization)pia? pla?(other rules) [la pi?] ‘wall’

It is possible that the exceptional behavior of the glottal stop in this
language is not accidental. Since | know of no example where coronalization
applies to laryngeal glides, | will assume that coronalization is restricted
to [+consonantal] segments, whereas velar insertion is free to target [-
consonantal] segments. Such a view harmonizes with the idea that vowels,
being [-consonantal], are predictably dorsal, not ceronal. | leave this issue

open.

12] note that in the related Caantonese secret languege only Isbials coronalize, while
velars remain velar. Thusin Cantonese fur fun-->lun fin 'wind'; pak pak --» lak pik
‘north’. Chen's(1973) investigation of syllable ettrition in Chiness diglects indicates
that in the vast majority of cases, velars do not coronalize in finai position.
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Another instance of velarization of a place-iess segment (an empty
timing slot or perhaps an {h)) occurs in Murut(Prentice 1971). The velarized
X-slot can be in Inter-vocalic, initial or pre-consonantal position,
indicating that velarization in Murut is context free. This language has the
following phonemic inventory: 1abfals /p b m w/, coronals /t dnsd21y/,
dorsals /k g 1/, vowels /1 u ¢ a/ , and laryngeal /?/. Voiced stops [b 4 g]
are continuant I ¥ y] after vowels, glides, heterorganic voiced stops and {?].
After homorganic voiced stops, they vary between stop and fricative; after
other consonants and initially, they are stops. The manifestation of [g]
varies from dialect to dialect, ranging through ly] and [x) to [b) [d2 and ?)
have limited distribution: [d2) cannot occur f inally in morphemes and words;
[?] can only occur finally in morphemes and words. 13

A morphological operation requiring the veiarization of an empty
timing slot in Murut is reduplication. There are various reduplication
operations in Murut. | will not discuss exactly how reduplication takes
place since this s not the issue here. Instead | simply note that the most
common type of reduplication appears to copy the first CV sequence of the

13The irregular distributicn of { ?) msy be significant. The enaiysis of velarization
proposed in the text allows one to derive the distribution of [?] as foliows: [?] velarizes
whenever it is not in final position. This derivation is made plausiblo by the fact that
the manifestation of [g] varies from dialect to dislect, ranging through [y} and (] to[h].
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root. If the root begins in a vowel, a "prothetic” voiced velar consonant 1s

inserted and reduplicated:

42)

bulud --> bu-pulud ‘ridges in which tuberous crops are planted’
instlot --> gi-yinsflot  ‘toothpick’

The “prothetic” velar consonant shows up in other types of reduplication as
well. There is a type of reduplication in Murut which appears to copy the
first CV sequence that follows the first syllable of the word. If what
foilows the first syllable of the word is a vowel, a “prothetic” velar
consonant is inserted and reduplicated:

43)

/ulampoy/ --> (u)lampoy --> (u)-la-lampoy (no gloss provided)
/A-y-dimo/ --> (in)dimo --> (in)-di-¥imo ‘about five times'

/1-bagkay/ --> (1)pankay --> (1)-pa-pagkay  ‘plays dead
/i-abag/ --> (1)apas --> (1)-ya-yapas ‘(swimmer) floats'

This "prothetic" consonant can be analyzed as an empty timing slot which
undergoes a velar insertion ruie, as often happens to such objects:

44)

Velar insertion: @ --> place

l
dorsal

|
[+back]
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The empty timing slot 1s added to satisfy some condition requiring the
original and the copy of a reduplicated morpheme to begin with an onset.4

Empty timing slots are inserted in a variety of other morphological
contexts in Murut. Like the "prothetic” consonant of reduptication, these
empty timing slots are pronounced as velar consonants [g] or [g] whenever
they do not assimilate the place features of a neighboring consonant. In the
verbal and nominal morphology an empty timing slot (X) is affixed between
prefix and root:

45) prefix - X - root

The addition of the empty timing slot is conditioned at least in part by the
roots. For example, the timing slot is not usually added before borrowed
roots. The presence vs. absence of the timing slot changes the meaning of
the expression in subtle ways; differences in meaning are also achieved by
specifying the timing slot (+nasal] or [-nasal]. This is most evident in the
verbal morphoiogy, where the timing slot may be oral or nasal after the
prefix /ma-/ 'FT aspect’' or after the prefix /pa-/ ‘caus. mode’. The empty
timing slot surfaces as velar unless it assimilates the point of articulation

from a neighboring consonant.
46)

pa-yandu-a-n  ‘caus.mode-trans.stat.mode-marry-A.focus-FT.asp'

pa-IHn-ifu?  ‘caus.mode-trans.dyn.mode-I.focus-remove’
pa-yaliy-i-n  'caus.mode-trans.instr.mode-exchange-R.focus-FT.asp'
pa-n-inuy-i-n  ‘caus.mode-trans.stat.mode-allude-R.focus-FT.asp’

141f the CV sequance to be reduplicated follows the morpheme /ta-/ the “prothetic”
consonant is always (1]. “Prothetic” [g] ~ [y} appears if the preceding string of
morphemes contains no consonant.
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ma-y-asa? 'FT asp-trans.stat.mode-gharpen
ma-f-andu 'FT asp-trans.dyn.mode-marry’

Before consonant initial roots, the empty timing slot surfaces as a
homorganic nasal (see examples (47)(j-k);, Prentice(1971) provides no
examples with root initial glides). The timing slot deletes if the root
initial consonant is nasal (example (47)(h)):13, 16

13The timing slot also deletes if the reot already contains a nasalized gominate ciuster:
ma-o-tumbuk ‘FT asp-reflexive-thump’ 30-9-0jgotln ‘one fistful' ta-g-pumpu 'S
comes into hud'. Murut has a structure constraint that prohibits the creation of more
than one prenasalized geminate cluster per word (any two consopants may occur
adjacently if separated by s word boundary). Morphemes and words in Murut cannot
have heterorganic consonaat clusters but homorgenic consepant clusters are
permitted. These are of two types: oral geminate clusters and prenasalized geminate
clusters. Oral geminate clusters [pp bb tt dd kk gg] are optionslly produced by word
concatenation: [menéiat fasdlly] or (mend¥ad dasdlty] ‘will scrub the floor' . They are
also produced by an optional process of vowel syncope applying in sequences such as
C;V2C1V2 --> C1C1 V2 and occasionally in sequences such as C|V2C( V3 --> C1Cy V3 [gitio
#ifun] or [gitio ddtin) ‘thisisyours' . Preatice does not mention how maay oral
geminate clusters are allowed per word. Prenasalized geminate clusters [mp mb nt nd
ns pxng) occur morpheme internally in intervocalic position; never initially or
finally: ampu ‘leopard-cat’ ambay 'mistress’ onto ‘smell of burnt rice’ punsu ‘aathill’
bankay ‘corpse’.

16The following sre some facts which remain to be explained. in some verdb peradigms,

if a verb root begins in a consonant it cannot prefix an empty timing slot directly but
interposes the syllable /-pa-/: prefix - X - pa - C-initial.root

8. ma-y-asa? 'FT asp-trans siat. mode-sharpen’
b. ma-p-pa-latok --> me-m-pa-latok 'FT asp-trans.stat.mode-mix’
c. ma-1-andu? 'FT asp-trans.dyn .mode-@arcy'

d. ma-m-pa-jopot --> mo-ma-kopot 'FT asp-trans.dyn mode-winp
Noto that the empty timing slot velarizes in example (2). In example (b) it essimilates
the place features of the intermediary /-pa-/ sylisble and prepasalizes to [m]. Examples
(c) and (d) show anslogous examples with s nasalized timing siot. Example (c) shows
velarization of a place-less segmont just like example (a). Exgmple (d) is more complex:
the place-less nasal seems to "merge” with [p] and derives ¢ single nasal with the place
of articulation of [p). I have no explanation for this fect. If tho root beginsin s
voiceless consonant or in a labial consonant “syncopo” applies to the vowel of the
intermediary /-pa-/ syllable. The resulting cluster surfeces as pre-nasslized and
homorganic to the rightmost consonant. The following are two examples with an oral
and a nasal timing sfot: ma-p-pa-futy --> ma-n-tutu FT asp-trans.stat.mode-pound'

ma-m-pa-baya? --> mn-m-baylf? 'FT asp-trans.dyn.mode-follow'.
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47)

so-f-ofow  ‘one day’
sa-n-faun ‘one long cylindrical thing'

o

ta-n-ama? 'S treats O like a father’
ta-n-gapul 'S carries a plowpipe’
ta-m-puta? 'S foams at the mouth’
ta-m-bastkol ‘S rides a bicycle’

~o® a0

I-p-gomon  'six times'!?
i-o-malayu 'S speaks Malay'

{. ma-yandu 'FT asp-reflexive-marry’
ma-d-dulug --> ma-n-dulug FT asp-reflexive-sleep'

k. ma-g-gayo --> ma-n-gayo 'FT asp-reflexive-rises’

> @

[ S
.

If consonant insertion in Murut were directly inserting a supraglotally
articulated consonant we must explain why a velar consonant is inserted
rather than the universally unmarked coronal consonant. The question is
especially urgent in the case of the insertion of gl since the velar nasal is
cross-linguistically more marked than the labial or coronal nasals (§ 5.2).
The Murut data suggests that [g] is created by the velarization of a place-

less segment rather than by a rule inserting this marked segment.

17The root is underlyingly /onom/ but acquires a “prothetic” empty consonant which
also velarizes.
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A language where velarization might be effected in two steps
(debuccalization and velar-insertion) is Chukchi (Odden1988)8, The surface
consonant inventory of Chukchi is that given in (48):

48)
P t k q ? voiceless stop
¢ voiceless affricate
] voiceless fricative
m n (| nasal
r voiced sonorant stop
w) y ¥w) voiced continuant

The glide [w] acts both l1ke a labtal and a velar and the glide [y] acts as a

member of the class of coronal consonants. The velarization applying in
Chukchi is the following: the coronal glide [y], surfaces as [yl in position
before a coronal consonant as the following examples show:

49)
woey-9k  ‘grass’ wey-ti ‘grasses’
ninqey  ‘boy’ nen-qayJan-en 'big boy’

18The analysis of Chukchi consonaats to be presented here owes a great deal to Oddon.
Any divergoncas between Odden's analysis and mino ere mentioned explicitly. Primary
data on Chukchi are svailable from Skorik(1961) and Bogoras{1922); genorstive
analyses of Chukchi phonology are aveilsble in Krause(1930) and Eenstowicz(1986).
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Ly ‘tea lay-najk-ok 'to make tea'
qey-we ‘correct’  qey-Jananyet ‘truth’

qwyaqey ‘nestling’  qay-ya?yaq 'young seagull’

Following Odden, | analyze this process of coronal dissimilation as a two
step process involving (a) debuccalization and (b) velar insertion:

50) (a)
[-cons]
Coronal debuccalization: pI:ace -->9/ __ place
corlonal colronal
S1) (b)

Velar insertion: 8 --> place

I
dorsal

l
[+back])

where velar insertion 1s a context-free process usually undergone by place-
less segments (e.g. laryngeal glides, empty X-slots) independently of their
position in the syllable. This analysis predicts that, cross-linguistically,
coronal dissimilation (via debuccalization) should yleld laryngeals or (if
velar insertion applies) velars and should rarely, If ever, yield labials or
palatals. For example, the historical evolution of Romance languages has
led to the formation of intrusive stops in position between certain
consonants ard liquids as shown in table (S) (facts from Clements 1987):

52)

2 = r |

(o = 8 str skl
2 dr -

RS



m mbr mbl
n ndr ngl
1 ndr -

| will not discuss how intrusive stops are formed since this is not the issue
here. Rather, | will limit my observations to the fact that the point of
articulation of the intrusive stop is predictable: it fs the same as the point
of articulation of the preceding consonant except in the case of intrusive
stops arising between coronals and laterals which are always velar [k] or
[gl. ! will follow Clements’ hypothesis that the velarization of intrusive
stops is due to a phonotactic constraint disallowing laterals after coronals
(%1 *dl *nl). The phonotactic contraint can be viewed as a filter that
blocks the derivation of the starred sequences; alternatively, it can be
viewed as resulting from a specfal debuccalization rule which delinks the
place features of a coronai consonant in place before [1j (the process may be
understood as a dissimilation on the assumption that (i] s coronal cf. Levin

(1988)):

S3) Romance debuccalization:

place --> @/ of__ [+]ateral]

I
coronal

The intrusive coronal stops which loose their place features undergo
velarization much in the same way that dissimilated (i.e. debuccalized)
coronals undergo velarization in Chukchi. The fact that coronal dissimilation
ieads to the creation of velar segments is not a coincidence if coronal
dissimilation involves debuccalization and 1f velar insertion is a process
that place-less segments tend to undergo.
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We saw from the behavior of [m n] in Japanese that [n] Is prone to
debuccalization whereas [m] resists it |If velarization ,. involves
debuccalization+velar insertion, then [n] should velarize mere promptly than
[m). Chen(1973)'s scheme of syllable final attrition in Chinese (S 2.0),
shows that labial stops (oral or nasal) do not velarize uniess they
coronalize first. This hierarchy can be seen in Spanish:

Two facts of the “velarizing” Spanish dialects indicate that coronals
velarize more promptly than labials: (1) All word-final [n]'s velarize,
whereas word-final [m]'s do not (at ieast they do so only in fast speech and
in the speech of some individuals only); (2) Coronaiization precedes word-
level affixation and re-syilabification, whereas velarization follows these
processes. This means that in the synchronic derivation coronalization
precedes velarization; so, [m] cannot velarize directly: Latin [adam]
becomes "velarizing” Spanish [adan] through an intermediate stage [adan).
"Velarizing" Spanish dialects are spoken in and around the Caribbean basin. |
follow Harris(1984)'s account of standard Spanish dialects but will include
data from my own “velarizing” dialect (Puarto Rican Spanish) which differs
minimally from Cuban Spanish(Guitart 1981).
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Standard dialects neutralize nasals In final position to coronal. With a
few exceptions such as [album] ‘album’ and [cataplum) ‘crash’, a word-final
nasal is predictably [n]. The phonemic inventory of these dialects (e.g.
Castilian) is labial /p £ 19 m/, coronal /t89én1l E]’p 220 r g(trilled) /, and
velar /k x y/. The foilowing examples show an Instance of the

coronalization process:
54)
[desden] ‘disdain’ /desdepn/ (cf: [desdep-ar] ‘'disdain-verbalizer’)

[fampan] ‘champaigne’ /%ampap/ (cf: [fampapa) variant of [fampan])

Coronalization affects not only nasals but laterals as well. Final palaiai [A)
becomes [1): [e Aa) 'she’ vs [el] 'he’; [donse Aa) 'lass' vs [donsel] ‘1ad' ; [deta
Aista] ‘retailer’ vs [detal] ‘retail’ (new lexical item).

Nasals and laterals neutralize in place before consonants. Laterals
coronalize before another consonant: [be A o] ‘Deautiful’ vs. [beldad]
‘beauty’. If an obstruent follows a nasal In standard dlalects, the nasal
acquires the place features (but not the continuancy) of the following
obstruent (Gata from Harris(1984)).

191 assume / 8 y/ are unspecilied for continuacy following Lozano(1979).

20The realization of the palstal sonorant stops in Spsaish varies from dislect to dielect.
In a aumber of dialects palatal nasals and laterals are doubly articulated both corpasi
snd dorsal(high)-- paistal nasals and laterals are propounced with tha tip of the tongus
touching the hard palate. In other dialects /A/ end /p/ are sexclusivoiy dorsal(high)--
are pronounced with the tip of the tongue touching the root of the lower frons testh.
The cross dialectal developement of the paiatal leteral /A/ suggests that /o/ was doubly
articulated coronal-dorsal at least in some standard dislects vhere /0/ has developed

into coronai (2] or [f] .
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335)

/n/ /m/ /p/

in-util presum-o tip-e ‘useless’ ‘| presume’ ‘he dyes'
im-plo "impious’

im-finito "Infinite’

in-digno presun-to tin-te ‘undignified’ ‘presumed’ ‘dye’
in-seguro  presun-sion "insecure’ ‘presumption’
in-kapaé ‘Incapable’

Unlike nasals, laterals do not acquire the place of articulation of a
following obstruent: [alkalino] ‘alkaline' [alpes] ‘Alps’. ' conclude that
laterals neutralize to coronal in coda position and that nasals do the same
unless they assimilate the point of articulation of a following segment.

Velarizing dialects neutralize final nasals to [gl Idesden] ‘disdain
/desden --> desden --> desder)/. Labial nasals that failed to coronalize in
standard Spanish do not velarize reguiarly in the "velarizing” dialects. Thus
words like [album] ‘atbum’ which fafl to coronalize undergo velarization in
fast speech only, in the speech of some individuals: [albugl. The phonemic
inventory of these dialects (e.g. Cuban) is labial /p £ B m/, coronal /ts énl
£] pA21 r x(trilled) /, and velar /k X (IhD y /. As in standard dialects nasals
in “velarizing” dialects acquire the point of articulation of the foilowing
stop (the strong coronal vibrant [R] and the liquid (1] also spread their point
of articulation, but they do so optionally). Continuants do not trigger place

21S¢9 footnote ( 20).
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assimilation, nor does the laryngeal glide [h] (underlying [g] or [h] ?); before

these we get (gl

56)

/n] /m/ p/

in-util presum- tip-e ‘useless’ ‘| presume’ ‘he dyes’
im-pio ‘impious’

in-finito ‘Infinite’

ig-digno presug-to tip-te ‘undignified’ ‘presumed’ ‘dye’
in-eeguro  presun-sion "Insecure’ ‘presumption’
in-kapaé ‘incapable’

before strong /&/: onka ‘honor

before /1/: enlasar ‘to link’

before [h]: aghel ‘angel’

As in the standard dialects, there is a coronalization ruie acting in the
“velarizing™ dialects: the behavior of palatal liquids is the same as that
exnhibited in standard dialects; nasal consonants neutralize to [m] before
word-level suffixes (e.g. /-es/ 'plural’):

57) /deadep/ -->(resyllabification) des.de.n-es ‘disdain-plural’

Note that the [p] does not become [gl. This has to do with the fact that the

plural affix begins in a vowel. Some constructions are optionally analyzed
as involving word-level affixation. The prefix /ean-/ ‘saint’ is a clitic-like

element which is optionally analyzed as a word-level affix. When this
happens, the [n] of /san-/ does not become [n} either:

58) /san-antonic/ -->(resyliabification) sa.nea.to.nic 'St. Anthony'
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These facts suggest the following account: In “velarizing" Spanish dialects,
velarization and coronalization target coda nasals, but they do so at
different stages in the derivation. Velarization does not apply to the nasals
in [desdenes] or [san antonio] because they are in onset position at the
relevant stage in the derivation. In the case of [desdenes] the nasal
undergoes coronalization and changes from [p] to [n] because coronalization
is ordered before word-level affixation and syllabification as shown below:
59) /desden/ --> (coronalization) desden --> (word-level affixation; re-

syllabification)des.de.n-es --> (velarization does not apply) [des.de.n-es]
‘disdain-plural’

The ordering coronalization --> velarization is the one predicted by
Chen(1973)'s scheme of syliable final attrition in Chinese (§2.0). The
ordering basically derives the fact that [m] resists direct velarization and
velarizes by becoming coronal first. | noted above that one way of
accounting for the behavlor of [m)] and [n] in Japanese Is by assuming that [n]
is prone to debuccalization whereas [m) resists it. This hierarchy also
derives the fact that [mn] velarizes more promptly than [m] (assuming that
velarization is debuccalization+velar insertion).

An interesting question regarding the analysis of velarization as
involving debuccalization+velar insertion 1is the relation between the
velarization of nasals and the debuccalization of [s] in the "velarizing

Spanish dlalects. "Velarizing* dialects are also “aspirating" dialects: they
debuccalize coda (8] to (h]. Like nasal velarization, this rule is ordered after

word-level morphology and re-syllabification:

60)
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tos -->(debuccalization)(toh] ‘cough’
desdep --> (velarization) [desdey]  ‘disdains'

tosko --> (debuccalization)itohko]  ‘not delicate’
anhel --> (velarization) [aghel] ‘angel'

tos-->(word-level affixation, re-syllabification) to.s-es -->
(debuccalization n/a morpheme-final (g])[toseh] ‘cough-plural’ not
*{toheh)

tren --> (word-level affixation, re-syilabification) tre.n-es -->
(velarization n/a to morpheme-final () ) [treneh] ‘train-plural’ not
*{treneh]

If velarization involves debuccalization, it is not clear how to collapse the
debuccalization of [n] and the debuccalization of (8] without including other
coronals segments which do not debuccalize (i.e. [ r 1 8] which are the other
segments occurring in coda position ). Clements(1988) has proposed that
nasals and obstruents can form a natural class in contraposition to 1iquids
and glides and classifies the former as [-approximant] and the latter as
[+approximant]. On this view the two debuccalization rules can be unified
to:

61)
Debuccalization: place --> 8/ [___Jcoda

[-abproxlmant]

| should note here that there are some "velarizing-aspirating® Spanish

dialects (e.g. Maracaibo dialect of Venezuelan Spanish: Guitart 1981) that
velarize (h] (including (] < /8/) to [x] [ehte] ~ [exte] /este/. In fact all coda

consonants velarize in this dialect. The consonants which are velarized in
words like [oksekic] /obsekio/ and [exte] /este/ always alternate with the
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place-less segments [? h] [o7sekio] ~ [oksekio] /obsekio/. One possible
interpretation of this fact is that coda consonants velarize first and
debuccalize second. But most “velarizing-aspirating” dialects do not
velarize coda obstruents and there is no record that [8] ever velarized to [g)
before becoming [h] in these dialects. This suggests that in Maracaibo
Spanish [8] becomes [h] (as in the other “velarizing-aspirating” dialects) and
in addition, [p t k] become [?]. Then [h ?] optionally become [x k] This

argument {s due to Guitart(1981).

There are three  processes  of labio-velarization in

Polish(Czaykowska-Higgins(1988)). Two affect a nasal In position before
certain continuant consonants; another affects the {+back]} (dark) lateral [3)].

Let us study these in order. Nasal stops become [W] as follows:

62) [m) becomes [W] before 1abial continuant obstruents [£] and [v].

Examples:

[m] --> [W] in:

tryuwt "triumph’

taw valow ‘they are banging there’
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compare with: zvartym Sereg’em "in close order'

63) [n) becomes [W] before all continuant obstruents [f v &2 x § )22

[n] --> [W) in:
kowrlikt ‘conflict’
sewbe ‘sense, 10C.sq'

Two labin-velarization rules seem to be active above: one applies to [m] in
position before a homorganic continuant obstruent; the other applies to [n]
before a continuant obstruent of any point of articulation. It is unlikely
that the two labio-velarization processes can be collapsed to one since
their environments are different.

A third rule of 1abio-velarization involves the [+back] lateral [¥(which
contrasts with the [-back] lateral [1} (see Czaykowska-Higgins(1988)). In
position following or preceding front segments dark (¥ 1s pronounced as a (-
back] [1] or [I']); in all other environments, 1.e. in position before or after back
or low segments dark [} surfaces as the labio-velar glide (wl

64)

/tap-a/ --> [wapa] ‘paw’

/kftait/ --> [kftawt) ‘shape’, [kfrawéié) ‘to form’
[Bkole] 'dat-loc.sg.’ vs. [Bkowa) 'shool n.sq.’ [Ekuw] ‘g.pl’
[b’fal'l] ‘m.npl’ vs. [b’'jawy] ‘white, n.sg’

22The behavior of the pre-palatal nasal parsllels that of the coronel nasal but the
picture is complicated by a process whereby the pro-palstal nssal splits into & peliatal
part and a coronal part. For a dstailed sccount of splitting see Czaykowske-
Higgins(1988). It must be mentioned that & nesal glide derived from (M) of (1) may
become [-back] [§f] depending on the pelsatal quality of the preceding consonsnt(s) and
vowel. For examples see Czaykowske-Higgins(1988).
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Following Czaykowska-Higgins(1988) | will assume that [} in underlying
representations {s not a lablovelar glide which is later specified as a
lateral since, in Polish, underlying {w) surfaces as a lablal fricative, [£] or
[v], whereas [}] never does. | conclude, then that [}] 1abio-velarizes to [w] in
all positions unless it has previcusly fronted to (1} or [1’] in the context of a

front segment.

It is possible to derive these nasal and oral [wl]'s mechanically by
three spectal rules that glide, back and round sonorants in various positions.
However this approach misses the generalization that the three rules yleld
lablo-velars, and that the lablo-velarization process is context-free (dark
() 1abio-velarizes in onset as well as in coda position). Following the
assumption that universally predictable and context free processes are
redundant, | will extract the common denominator of the three processes,
i.e. the velar insertion, and set it up as a separate process. Following
Czaykowska-Higgins(1988) and references cited there, | will assume that
the feature [round] 1s redundant for [+back -low -consonantal} segments in
Polish. The common denominator of the above said processes can be

expressed as two rules:
S3) Velar insertion:
@ --> place

[+Lack]

66) Rounding: [+back, -low, -consonantal] --> [+round]

95



Since place-less [-consonantal] segments are the usual targets of velar
insertion as shown in preceding sections, | shall assume that at the point in
the derivation when velar insertion applies [m n] and dark [}] are place-less

glides. In other words these segments debuccalize as follows:
67) Lateral debuccalization:
[+1ateral]
place --> @
/ \
COR DORSAL

I
[+back]

68) Coronal nasal debuccalization:
[+nasal]

pla;ce --> 8 / —_ [+continuant -sonorant]
CO'RONAL

69) Labtal nasal debuccalization:

[+nasal] [+continuant -sonorant]
olace > 8 / __ place

I |
LABIAL LABIAL

There are two points of interest regarding these rules. The first concerns
the debuccalization of the lateral. Debuccalizing (1] leads to the loss of
laterality because debuccalization causes the loss of stricture distinctions
and | assume [lateral] is a stricture feature (see § 1.1 ). Note also that the
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rule of lateral debuccalization requires its target to be [+back] and does not
apply to laterals that have been fronted next to a front segment. The second
point of interest 1s that the three debuccalization rules trigger a change in
stricture from stop: B m n] to glide [W). This is reminiscent of
debuccalization in Japanese, which also produces [-consonantal] segments
and supports the hypothesis that debuccalization leads to the loss of
stricture distinctions as proposed in (S 1.1 ) (I have assumed to this point

processes velarizing [N ? h] result In a stop or fricative cnly if the

appropriate stricture features are inserted: see § 3.3.1 ).

For the sake of completeness | note that Polish distinguishes four
types of nasal segments: a coronal nasal stop; a pre-palatal nasal stop; a
labial nasal stop, and a lablo-velar nasal glide (which must follow a mid
vowel).23 The existence of the labio-velar nasal glide is evident in word-
final position, where nasal glides contrast with nasal stops:

70)

ton ‘tone’ sen ‘dream’

tof ‘depth’ $efl 'vestibule’
tom ‘volume’ pstem ‘dog, Instr.sg’

tow 'this, Instr.sg’  $eW ‘reflexive’

[m n W) exhibit distinct behaviors before another consonant. word-internal
[n] obligatortly assimilates the point of articulation of a following labial
stop; optionally, [n} assimtlates to a follov:ing stop, irrespective of place of

23 The orthography of Polish distinguishes two nasal vowels ¢ =[¢ ] and g =Igl in addition
to six oral vowels‘'i ~y u, ¢, ¢, a'. Phonetic studies have shown, however, that the
orthographic nasal vowels are actually sequences of an oral vowel, which is optionally

slightly nasalized, plus a nasal stop or a nasal glide (W] (which may be {ronted to (]
depending on contoxt). Wordfinaily tho nasal glide need not be pronounced.

97



articulation, within words and across word boundaries. Word-internal [#]
assimtlates to a following stop irrespective of place of articulation and

does not assimilate across word boundaries (see Czaykowska-Higgins1988).

2.4 Conclusion

The velarization data given above suggests that velar insertion 1s a
context-free rule which targets place-less segments. Since, as shown in
(§ S.1) debuccalization is a process which coda consonants typically
undergo, it seems plausible to analyze the velarization of consonants in
'0da position as resuiting from debuccalization followed by velar insertion.
This analysis contrasts sharply with Chen(1983)'s account of the cross-
dialectal facts schematized in (S 2.0 ). Chen suggests that velarization is
merely a stage in a process tending towards deletion. He provides evidence
based on chronological surveys from MC down to Pekinese records to
establish the sound change from MC */k/ to /?/. He also cites recent
surveys of Taiwanese spaced over several decades, attesting to the gradual
disappearance of the glottal stop. However, the data given above suggests
that laryngeal glides are capable of velarizing. This means that velarization
need not be a stage in the process towards deletion: the step from [k gl to [?

N ] can be reversed.

In (§ 3.1) | concluded that there is a hierarchy of nasal
debuccalization corresponding to a hierarchy of nasal “absorption”; namely:

71)
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(1) [m] [y) debuccalize more promptly than [ml; they also undergo "absorption”
more promptly than [m].
(11) [g] debuccalizes more promptly than [n}; it also undergoes “"absorption”
more promptly than {n).

| then pointed out that the “absorption” and debuccalization hierarchy [g] >
[n] may only hold for intervocalic or pre-vocaiic [g] because Chen's(1985)
study of nasal “absorption” in Chinese indicates that the hierarchy is {n] >
[g] for nasals in word finai position. To answer the question of why
intervocalic [p] is prone to debuccalization i presented some evidence to the
effect that [g] patterns like other velars in that it too is susceptible to
weakening in intervocalic or pre-vocalic position. The answer to the
questton of why intervocalic (gl is prone to "absorption” is that the
debuccalization of nasals feeds nasal “absorption” but | have yet provided no
arguments to this effect. In this chapter | have only presented evidence
that debuccalization and “absorption” tend to occur in the same
environments and to affect the same segments: (a) nasal consonants are
not all equally susceptible to debuccalization nor are they ali equally
susceptible to “aborption™ ; (b) 1abtal nasals resisi both debuccalization and
“absorption” and (¢) both debuccalization and nasal "absorption” typically
target nasals in coda position. From (a) (b} and (c) we can conclude that
nasal debuccalization and nasal “absorption™ share a set of necessary or
sufficient conditions.
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Chapter 4

ON THE ORDERING DEBUCCALIZATION --> NASAL "ABSORPTION"

In the previous chapter | argued that nasal "absorption” and
debuccalization have quite similar if not identical distributions cross-
linguistically. In this chapter | wili argue for the ordering:

Debuccalization --> Nasal “"Absorption”

Three kinds of argument are given:

(1) Nasal consonants in Oriya (§ 4.1.1) and Aguaruna (S 4.1.2) spread their
nasality onto neighboring vowels only when they debuccalize (i.e. loose thefr
point of articulation) and become place-less nasal glides: [H] In Aguarung,
[N] in Oriya. In Oriya, the weakening of the nasal consonant’'s occlusion {s
not itself caused by the fact that the neighboring vowel(s) have become
nasalized, rather, nasals debuccalize by a rule which targets all
intervocalic stops, nasal and oral. Similarly, in Aguaruna a nasal may be
surrounded by nasal vowels and remain [+consonantal]. This means that
debuccalization is a necessary condition for vowel nasalization in these
languages. Since vowel nasalization {s part of the nasal "absorption”
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process, the data suggest that debuccalization is a necessary condition for

nasal "absorption” at least in some languages.

(i1) The assimilation of a nasal to a following consonant prevents the nasal
from undergoing "absorption” in a number of 1anguages including Aguaruna (§
42.1) , Capanahua (S 4.2.2) and Western Muskogean (§ 423). That this
bleeding relation holds cross-linguistically can be deduced from the
typology of the segments which follow "absorped” nasals which are those
that are less likely to spread their point of articulation and stricture onto
the preceding nasal (§ 42.0). Such data can be explained on the assumption
that only debuccalized nasals undergo “absorption” (this statement may need

modification as discussed in § 7.2).

(111) Assuming that nasal debuccalization occurs hefore (not after) nasal
"absorption” is formally advantageous In languages where nasal “absorption”
does not cause vowels to assimilate the place features of nasal consonants.
We need not stipylate that the vowels do not assimilate the place features
of the "absorpbed" nasal along with the nasality because we can assume that
the place features of the nasal are no longer present when “absorption”

takes place.
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4] '|N| and the Sm‘_‘eadmg of nasa“n‘

In this section | will establish that in some languages nasal
consonants do not nasalize neighboring vowels unless they lose their point
of articulation. | take this as evidence that debuccalization feeds nasal
"absorption” at 1east in some 1anguages.

41.1 [N]and nasalization in Oriya

Oriya(Piggrt 1987) offers a clear example of the role of the place-
less nasal [N] in vowel nasalization. In Oriya colloguial style, intervocalic
consonants debuccalize (they do not delete since their timing slot remains
in situ to receive the features of a neighboring high vowel by glide
formation). Nasal consonants alsc debuccalize and become [N); that ts, their
nasality 1s preserved. This nasality 1S subsequently “absorbed” Dby
neighboring vowels and spread bi-directionally (obstruents block):
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1)
formal cotloquial

nabo naa ‘Doat’
mata maa ‘mother’
nodi noyl ‘river’
kupo kuwd ‘well’

ptu pwu ‘wax'
soboro 83019 ‘tribesman’
bamo bad Teft’
nanm ni¥ ‘name’
sanmont> -1 (D) ‘master’

bhumi bhaf ‘ground’
dbumo dbaw ‘smoke’
swami sZ ‘lord’

Rather than assume that in the colloquial style nasal stops happen to
spread nasality (by some fortunate co-incidence) in the very context in
which they lose place features, | think we should relate the two processes
by making one feed the other. Since both oral and nasal consonants
debuccalize, 1t seems best to assume that the spreading of nasality is fed
by the debuccalization of nasals. The assumption that it 1s the spreading of
nasality that causes nasals to debuccalize would complicate the
debuccalization rule and would not account for the debuccalization of oral
consonants. Consequently, the first step In the derivation from Oriya
/.vnv.../ to [..99..] is the creation of a place-less nasal glide /vmav/ -->
/VNv/ by a rule deleting the place features of intervocaiic stops. | will
assume that debuccalization in this case is the limit of a weakening
process affecting inter-vocalic stops.

2) Debuccalization: place-->@ /v__v
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3)

bamo --> baN> ‘mother”
nabo --> nal»y left’ L = laryngeal glide

Debucaltzation feeds a rule of supralaryngeal harmony. Supralaryngeal
harmony creates sequences of like vowels. Stertade(1987b) has
demonstrated that laryngeal glides are transparent to this kind of harmony-
-in contrast to all other consonants-- by virtue of the ract that they lack a
place component. As expected, the place-less glides [L N] created by
debuccalizatton do not block supralaryngeal harmony:!

4) Supralaryngeal harmony

sl={+voc] sl = {+voc]
==~ __3%
X (x) X
|
lar

S)
baN> --> baNa ‘left’
naly -->nala '‘mother’

Debuccalization also feeds a rule of glide formation. From [N L} we
get glides if the vowel following or preceding [N L] is high. The glide agrees
in backness and roundness with a tautosyllabic high vowel if there is one,
otherwise it agrees with an adjacent high vowel. Since voiceless glides are

very marked segments, all glides surface as voiced, even If the original

IThe fact that [N] fails to block laryngeal harmony gives rise to & number of questions.
If the supralaryngeal node contains naselity, then by assumption [N] hasa
supralaryngeal node; as such it would be expected to block supralaryngeal harmony.
Since it does not block, then one of the following must be true (1) whet I have called
supraleryngeal harmony is in reality place harmony; (2) (N) does not have a
supralaryngea! node or (3) [N] deletes before supralaryngeal harmeay.
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consonant was voiceless. The simplest way to derfve this fact is by
assuming that only voiced obstruents are underlyingly specified for vocal
cord posttioning, whereas voiceless obstruents are underlyingly unspecified.
Thus when voiceless obstruents debuccalize, they do not leave behind a
trace of their voicelessness, but a naked timing siot. The [y § w W] derived
from [L N] do block supralaryngeal harmony. We can derive this if glide
formation involves the spreading of [back] and/or [round] and the
Interpolation of a supralaryngeal node hefore supralaryngeal harmony has a

chance to apply:

6)
(+back] [+back]
/\ /\
sl sl sl sl sl sl sl s} sl sl sl

I | 1 L
kup o-->(sl.dehkulL>s-->glide form)kuw d->(slhar)ku w 5

The next step iIn the derivation is the “absorption” of [N] as
nasalization by neighboring vowel(s). It is not clear what this process
consists In. One possibility is that the gesture that opens the velum in [N]
“slides” back into the vowel producing a nasal vowel (for a discussion of
Browman&Goidstein's(1987) theory of gesturai overiap see § 5.2).

7) Gestural timing relations between the gestures performed by the velum
and by the tongue dorsum:

no overlap -=> total overlap
[vN] (€]
dorsum  [---------- ] (— ]
velum [--=--m-m-- ] (A ]
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To derive the bi-directional nasalization facts we must assume that the
vowel which “absorbs” nasality subsequently spreads it to other vewels and

glides.

The overlap approach to nasal "absorption” s not explanatory unless
one can answer inhe following two questions: The first ts, how come total
overiap in (7) does not take place when the nasal in guestion has place
features : vm --> * ¥p. One possible answer is that total overlap in the case
of fully specified nasals might be marked because they violate the
segmental unity of the nasal, m -->~ p. Undermining this argument is the
fact that Icelandic pre-aspiration consists in exactly such a violation of
segmental unity: tB --> ht. The second question the overlap approach must
answer has to do with the fact that partial overlap in nasalizatfon is
usually present phoneticaily,

8)
no overlap --> partial overiap
(vm] t¥m]
dorsum  [-----—---- ] (—— ]
velum [-=-=m==-- ] [~mmmmmmme e ]

the tasx is to explain why such partial overlaps do not lead te bi-directional
nasalization In Orfya: vm --> ¥m --> ¥ra¥. it may be that partial overiaps
in nasalization are usually ordered very late in the derivation, whereas bi-
directional nasalization (8) is ordered early. However, this would only
substitute one mystery for another.

The approach which | will take to nasal "absorption™ is that it is a
two step process. First, the place-less nasal glide [N] triggers nasalization
in both directions onto other [-consonantai] segments:
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9)

Nasalization (bi-directional)

[+N]
Mo
sl=[-cons] T ~sl=[-cons]

I
@ place

10) baNa —->(nas.) baANE

The second step in the derivation is the deletion of [N]. This deletion

targets place-less glides only:

11) b&NE --> (deletion) b&Z ‘left’
| will call this model of nasal “absorption® the nasalization-deietion modei
(ND). This model is based on the assumption that the transfer of nasality

takes place If the "disappearing” nasal 1S a place-less glide (the place-less
ness my not be as crucial as the glide status see § 7.2).
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Vowel nasalization in Aguaruna is caused by two place-less nasal
glides: [K] and [N]. In this section | will discuss the nasalization caused by
(). we have seen In (S8 3.1) that Aguaruna [l surfaces as nasalized breath
[f] pre-vocalically before tense high vowels [1] and [u] and as [g] elsewhere,
[A] spreads nasality In both directions; nasalization s blocked by

(+consonantal] segments (including nasais):

i2)

af{im ‘later’

tstm ‘fiSh’

s{iffik ‘beads’

icafil ‘ridge of roof’
sak¥A{ ‘skeleton’

Nasal consonants which do not debuccalize and become giides, do not
spread nasality at all in Aguaruna. Recall that the phonemic inventory of
Aguaruna 1s !ablals: /p wm/, coronals: /t 8 s n/, palatals: /t] [ y/, velars:
/kyy/, laryngeals: /h ?/ and vowels://1tau/:

13)
nimaata ‘hang’
amaina  ‘later’

napanafs ‘maybe to the deer"

It is clear that the spreading of nasality is connected to the change
from [pl to [B). This change can be viewed as a debuccalization of the velar
nasa! from stop [gl to glide [N] while the aspiration of [NI to [f] is

introduced by a separate rule or is an underlying feature of nasals2,s :

2Ppgssibly, the aspiration is redundaat upon the voicing of the nassal. Ia the Sizhou
secret language described by Chao(1921), voiced consonants leave behind voiced breath
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[+N]

14) Debuccalization: hlace -=> 8/ __[+high +tense)
!
[+back]

| propose that nasalization in Aguaruna is triggered by a change in the
status of the velar nasal from stop to glide. This notion is made explicit in
the nasalization rule in (135). The rule requires that the trigger of nasal
spreading be [N} (for a modification of this position see § 7.2):

15) Nasalization(bi-directional)

[+N]
r\ o - e -—
sl=[-cons] ~sl=[-cons]
|
o place

16) Derivation:

[8] upon losing place and stricture: d --> 4hs 4Dan --> B2 dlen; &0de --> @2Ms

d2zn --> fide &Doan ; 1an --> 1an 180 --> B30 10 ; NAN --> NN Kiad —-> AAN PO V8 t3 -
ta tan --> aten ; fu--> fufen--> ufan; U --> t{ld t¢Gam --> U9 tg0an . Jim
Harris has suggested to me that what is transcribed ss [fl] in Aguaruna mightbsa
voiceless velar nasai, which is quite plausible. Chala(1973) acgues that it is quite hard
to distinguish the point of articulstion of compietely voiceless nasals. If Harris is right
about Aguuruna [fl], it is tempting to speculste thet the phonetic nasaiization of vowels
in the neighborhood of nasal consonants becomes more prominent when the point of
articulation and stricture of the ness! consonant are hard to parceive either bocause
the point of articulation has baen lost or because of voicelessness. Ohala(1976) also
suggests that breathiness might give the impression of nasalizatioa.

3Turner(1961:1) cited by Payne(1974:48) notes that Aguaruna [ K j oftsn sffects the
tisnbre of the following vowel to where [Fa) in the relsted language Huambisa
corresponds in many, though not ail, cases to Aguaruna [ H€ ] . This suggests thet,
historically perhaps, /N/'s[+high] [+back] features have shifted the following vowel.

But there are too many axceptions to consider this to be the actual synchronic
derivation.
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anum --> (debuccalization) aNum --> (aspiration) affum --> (nasalization)
aflim later’

In the next section we shall see cases where place assimilation
bleeds nasal “absorption” and the explanation will be a straightforward one:
place assimilation will bleed nasal “absorption” because the undergoer of
"absorption” must be a place-less glide ( see § 7.2 for a medification of
this position). To begin with let me establish that the bleeding relation is
quite general as can be deduced from the typology of segments which tend to
follow “absorbed” nasals. These are segments which tend not to spread
their point of articulation and stricture onto preceding nasals4 This
suggests that place assimilation bleeds nasal “absorption” quite frequently
across languages3 According to Ruhlen(1978) the nature of the segments

41 owe this observation to Donca Steriade.

3This observation rules out a theory whereby [v+nl becomes [¢] directly because it
sounds like it. One might be tempted to proposs this becauss the inhsrent phonatic
length of nasal vowels is longer than that of oral vowels DeChene&Anderson(1979:516)
and because linguistically nsive listeners fraquenily traascribe nasslized vowels as
[v+n ] (Morris Halle and Jim Harris p.c.). However, the hypothesis that [v+n | sequences
become [ ¥ ) directly predicts that [v+}) | should be interpreted as [¥] irrespective of what
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following the nasal consonants subject to "absorption” are (in order of

preference):
17) Segments following "absorbed” nasals:

f)fricatives
ii)voiceless stops and affricates
iil)voiced stops and affricates

The hierarchy tn (17) reflects the fact that <he segments in (i)-(i1i) tend
increasingly to spread their place features onto preceding nasals. Hence
fricatives tend to spread their place and stricture features onto preceding
nasals less promptly than voiceless stops and affricates, which do so less
promptly than voiced stops and affricates. Thus In Basari(S 7.1) and
“velarizing” Spanish dialects (S 3.3.4) nasals assimilate to obstruents but
not to fricatives. In Swahili(Halle&Clements 1983) and in Kolami(Emeneau
1955; Kenstowicz&Pyle 1973) nasals assimilate to volced obstruents but
not to voiceless ones. The hierarchy may be acoustically motivated.
Ohala(1976) notes that "the noise spectra of voiceless nasais will be alike
and perceptually undifferentiable.” If nasals become voiceless before
voiceless stops and affricates, their point of articulation will be that much
harder to distinguish acoustically and will tend to be deleted.

follows; in particular, that it should bo intarpreted as (¥) when (1) is partof &
homorganic [7k] stop cluster, contrary to fact.
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Other Instances of vowel nasalization In Aguaruna involve
disappearing nasals in coda position. | transcribe these disappearing coda
nasals as [N] for reasons that will be immediately clear. Disappearing coda
nasals trigger a long-distance bi-directional nasal spreading blocked by
[+consonantal] segments (including nasal stops):

18)

kaNfap --> kifap 'sting ray’

yaNya --> §&§4 rat’

bikuaN --> bik{id ‘little animal’

yawayaN --> FAwad ‘dog’

bikuaN-i --> Dbik{{d-1 ‘little animal-by means'
dasiN-a-ki --» dadf-3- ki ‘'wind-object in sight-only’
inaf-iN --> in#i-Y ‘tongue-his’

Certain forms which on the surface end in a nasal consonant have undergone
a rule of vowel deletion, and are not subject to nasal deletion or vow=l
nasalization:”

6 Aguaruna does not delete ell codes, only cerisin nasal codss: [diismil ‘let's see’ [baflly)]
‘monkey’ but see footacte (7).

7 Payne does not say whether words ending in & velar nasai ¢.g. [wian)] ‘father in law’
end in s vowel in underlying representativn.



19)

amaina --> amain ‘'other side of the river'
v.del

The form in (19) freely alternates with a form ending in a (voiceless) vowel:
[amaing). Thus deletion of a final voiceless vowel is optional. The

conditioning environment of vowel deletion is not well understood

(apparently stress placement is relevant).

What is interesting about the nasal “absorption” process in (18) is
that it s bled by a rule which spreads the place features of an (oral) stop

onto a preceding nasal segment:

20) Place assimilation (P.A.)

[+N] eplace place [-N]

|/ _--="1/
s1=[-cons]) sl = [-cont)
I I
X X
21)
maNE]1 --> mant]t ‘grasshopper’
miNkiyat --> minkiyat 'to lose’
naNpa --> nampa ‘hoe’
naiNti --> nainti ‘up’
22)
compare: bikuaN --> bik{ ‘Ittie animal’

bikuaN-na --> bik{i#- na --> bik{i#n  ‘little animal-ob|’
piyuN --> pI§d ‘insect’



piyuN-tJu4 -- piyuntjut 't isn't an insect’
nuNwa --> niwd ‘woman’
nuNwa-tJu - ndwWatju ‘It fsn't a woman'

Nasal consonants in homorganic clusters such as [ nf:]'] in Epiyunﬂui] it isn't
an insect' remain in coda position and do not trigger the long-distance bi-
directional nasalization left behind by disappearing coda nasals. These
nasal stops remain in coda position because they undergo a late rule which
spreads the nasality of a coda nasal onto the immediately preceding vowel.
The rule follows vowel deletion and re-syllabification:

23)

/nugi - qu/ --> .. --> duhi-n -->dufly  ‘nose-possessive’
other rules® local nasalization
vowel deletion

Now, all nasals in homorganic clusters trigger local nasalization. For
example the actual surface form of /plyuN-f]u-l / is not [piyunf]ul] but
[piyntlut). This suggests that the nasal in the homorganic [nt]] cluster is
not a prenasalization of the following consonant; rather the nasal is a
regular segment in coda position because it triggers local nasalization Itke
any nasal in coda position. We can conclude that place assimilation bleeds
both the process that causes coda nasals tc disappear and bi-directional
nasalization. Let us call the former process coda deletion.

Aguaruna does not allow syllables to end in glides. It Is tempting to
analyze the deletion of coda nasals as prompted by this constraint. | will

8The suffix /-nu/ (-K@) " [-p) 'possessive, sspactual, 1goal, 2pl.subj’ oralizes the
preceding stem up io the first oral obstruent. This rule as wall as the (] ~ [h] alternation
is discuesed in (§3.1).



assume that coda [N} triggers nasalization by the rule in (15) and deletes by
the rule in (24).

24) Coda Deletion:
[-consonantal ]
X 0 / [—looda

@ place

If the derivation given in the preceding paragraph is correct, then we
can explain why place assimilation bleeds both nasalization and coda
deletion. Nasalization and coda deletion affect only [N]. But a nasal that
has assimilated the point of articulation of a following stop becomes a
regular nasal stop, fully specified for place (and perhaps also for stricture,
as disussed in footnote [9]); therefore, it cannot trigger nasalization, nor
can it delete. The derivation envisioned here is as follows:

9What | have denominated place assimilation may involve stricture features and the
feature [-nesal]: /mp, nt, 5, nts, nt]/ become intermediste /Mop, Rdt, gk, Rd>dz, 1A)t]/
by P.A. and assimilation of [-nasal]. This can be seen in wordfinal position: After
vowel deletion, homorganic NC clusters become word-final: /mpv/, /ntv/ and /nkv/ --
»(v.del) /mp®/, /nt®/ and /pk*/, which simplify to [m*], (2] and [§* ] but /nts*/ sad
/ni]‘*/ surface as pranasalized stops: /aINfsu/ [aIi®€s] ‘pecple’ vs /takuNpe/ (takum]
‘parrot’. These forms can be derived on the assumption that /mp, nt, ni, nts, n{]/ become
intermediate /Dbp, Dat, gk, Dd2d2, Nd)t])/. Word internaily, prenasslized stops in cods
position simplify to plain nasals; word finally, the fast C of a CC cluster drops ocut
(Aguaruna does not permit word-final clusters) leaving behind the pronasalized stops.

All of these prenasalized stops simplify to nassls, except /0dz, 1]/ which simply
devoice to (02 2] ]. Word internally Aguaruns does not allow prenasalized stops in
coda position, only in onset position: According to Payne, onsei (m] and [n] vary freely

with {Ib)] end [Nd] (witk any degrae of prenasalization) when the next onset begins in
an orsl consoneant or if the imm ydiately following rhiyme contains a tense high vowel

(111 or [ul): ("d~mapi] ‘snake’, [Rd~past] ‘wind', [#p~mat]in] ‘monkey’, [Ed~mkilf ]
‘small animal' but [mama) 'manioc’ . [ment]i] ‘grasshopper’, (mEf¥] ‘ant’; [uBd-nul
‘unripe’, [ayuhaBb-mishat] ‘caused to eat'.
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25)

piyuN piyuN-€Ju-i UR.

piyuN piyun-tju-i place assimilation
PISHIN piyun-tju- nasalization

pig coda deletion

~ Perhaps the most interesting evidence in favor of the existence of [N]
in Aguaruna is the behavior of place assimilation. Only [N] undergoes place
assimilation (PA); whereas (m] [n] and [g) do not do so:

26) nuN-a-t -->nuN-t --> nunt --> [nfint] 'to hide something
v.del P.A.local nasalization

27) tsanu-me-ka-u —> Esanu-m-ka-u —> [tsan@imkau] 'to decetve’
v. del. P.A. & local nasalization

28) it]inak-na —> it]inkan —> [1€] Inkan] ‘to the clay pot’
v.del. P.A. & local nasalization

29) duha-qu-tinu --> duba-p-tin --> [dubhdntin]  ‘rise-asp-fut’
v.del. P.A. & local nasalization

Example (26) shows that vowel deletion feeds PA. Examples (26-29) show
that only [N] undergoes PA; a fully specified nasal consonant such as [ml], [n]
or [n] will not assimtlate to the following stop.

Below | present other data that distinguishes [g] from [N]. Both [N] and
[p] can appear In word-final position:

30)

wian ‘father in law’

116



bikuaN --> bik{i& Tittle animal’

Payne does not mention 1If [wiap) ends in a vowel in underlying
representation; comparison with a cognate in the closely related language
Huambisa [wiar] suggests the nasal is word-final (recall Alg] corresponds
to HIFD. A second fact differenttating [N] and (] 1s that the latter is a

[+consonantal]) segment capable of blocking vowel nasalization. Recall that
before tense high vowels (1] and [u], (] becomes (H] via debuccalization.

Before the other vowels, [g] becomes oral [h]. This [g) to [h] process follows
nasalization, so we can see how [g] blocks nasalization 1tke any other nasal

stop:
30

/nirai-iN/ -->(nasalization/deletion--[n) blocks) /nind¥-i/ --> ((y] to [h))
[niha$ ] not *[IBAY ] ‘'forenead-poss'.10

Final rule ordering for Aguaruna:
32)
Place assimilation

Nasalization(bi-directional)
Coda deletion

| have argued that bi-directional nasalization In Aguaruna s triggered
hy a place-less nasal glide [N]. This analysis allows us to derive bi-
directional nasalization from [E)(< onset [g]) and bi-directional nasalization

10The (pl's which surface as [h] correspond usually to Huambisa [E], and in & fow
instances to Husmbisa [¥l. Forms such as [mifit]}] ‘banana’, [miffn | ‘fish, year' etc.
have underlying forms with coda [N): /miNnit}/ or /eedNnst)/ -> (m$Ait]). Payne
describes the [h] in [nih&1) and like forms as being only slightly nsselized as compeared
with the (f] that triggers bi-directional nasalization as in [{Iik] ‘'beads’ but his

measurement was crude enough: he simply put & mirror under the nose of his
speakers.
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from [N] with a single rule of bi-directional nasalization. It explains how
[N] causes bi-directional nasalization and deletes in word-final position and
in position before continuants and nasal stops, whereas nasals in

homorganic clusters do not do either.

| will argue in this section that vowel nasalization in Capanahua
(Loos 1969) ts caused by a place-less nasai glide [N]. | will show that
vowel nasalization does not occur if a nasal is incorporated into a
homorganic NC cluster.

Capanahua has a rule which spreads the nasality of nasal censonants
regressively onto vowels and glides and is blocked by [+consonantai]
segments, including [r). The segment inventory of Capanahua is labi- ¢
w p m/, coronals: /t tssr n/, paiatals: /f:]‘ J[y/, velars: /k y/, lary.., &
/h ?/ and vowels:/11ao/:

33) Regressive nasalization
[+nasal]

-1
sT sl
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34)

bimi 'Truit’
E]ipﬁgh ‘downriver’

In position before certain consonants, nasal consonants delete. This
deletion appears to trigger bi-directional nasalization:

35) wiran-wt --> wirdwl 'push it over'

Since [n] and [m] do not spread nasality progressively, a bi-directional

nasalization rule triggered by disappearing nasals might seem ad hoc. In
fact bi-directfonal nasalization in Capanahua falls right into line with bi-
directional nasalization in Aguaruna and Oriya.

It i3 my contention here that a place-less nasal glide [N] causes bi-
directional nasalization in Capanahua; that is, that the root final nasal in
(35) debuccalizes at some point in the derivation. The following
debuccalization rule constitutes the first step in the derivation of this

form:
36) Debuccalization: place -—> @ / __lo
[+r{asal]

37) wiran-wi --> (debucc.) wiraN-wt ‘push it over’
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Debuccalization applies after vowel {nitial suffixes have been added and re-
syllabified. Root final nasals do not delete before vowel initial suffixes

because they are in onset position at the reievant stage in the derivation:!!

38)
wiraN-ai? --» wirdn-ai? " pushed it’
kayataN-ai? --> kayatdn-ai? ‘| went and jumped

siniN-ai? --> dirfin-af? ‘| reacn it’

The above examples also show that nasals which fail to debuccalize do not
trigger bi-directional nasalization or delete. These two processes affect
only [N]:

39) Nasalization (bi-directional):

[+N]
AT
sl=[-cons] T sl=[-cons]
I
@ place

40) wiraN-wi --> WiFEN-JA ‘push {t over’

Finally, after nasalization, the place-less nasal glide deletes (Capanahua
does not allow [N] [y] or [w] in the coda but it does allow [?] (</E]/ see §

S.1):

41) Coda deletion:

11Root final consonants are pradictably coronal in position before & vewel initial
suffix. This gencralization can be deduced from Loos morpheme-structure and morpho-
phonological rules (Loos:1969:127&144). Ia some morphological environments, root
final nasals are predictabiy Isbiai(Loos:1969:144). The fact that nasals neutralize in
terms of point of articulstion in root final position suggests that this is a position in
which the point of articulation of nasals is harder to identify, which provides further
support for a rule debuccalizing nesals in this position.
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41) Coda deletion:
[-consonantal,+nasal]
X -—>a/ _Jo

g place

42) WifEN-¥1 --> WIrg-wi ‘push it over'

This derivation is exactly like the one | have proposed for Aguaruna
nasal vowels. As in Aguaruna, [N] deletes in coda position (leaving bi-
directional nasalization behind); but [N] is preserved (and does not cause bi-
directional nasalization) if it has already assimilated the point of
articulation of a following consonant. Nasals in homorganic clusters
surface as stop consonants. Homorganic nasal clusters arise by the place
assimilation rule in (43). The rule states that [-continuant] consonants
(including nasals) spread their place (and perhaps also their stricture)
features regressively onto a preceding nasal segment. Examples are given in
(44):.

43) Place assimilation (P.A)

[+N] @ place place
l/7 __---"|
s1=[-cons] sl = [-cont]
I I

X X
44)

?onaN-?0-7-ki --> nd-73-7-k ‘| knew it (last month)
?onaN-na-wi --> Wndn-pa-wi  ‘learn (p1)’

7onaN-paN --> ‘nim-pd ‘| will learn’
?onaN-kiN --> Wndn-d ‘learned’
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That P.A. bleeds nasal “absorption” in (44) can be gathered from the behavior
of the glottal stop: /7omaN-?o-?-k/ --> Wnd-76-7-K ‘I knew it (last
month)’. The glottal stop /?/ does not pattern with the other stops; uniike
stop-initial suffixes, /?/-iInitial suffixes cannot protect [N] from
undergoing “absorption” because the glottal stop lacks place features and
cannot trigger P.A. Since nasalization and coda deleticn affect only [N], P.A
will bleed either process by transforming [N] into a regular nasal stop. The

derivation of nasal vowels envisioned here is as follows:
43) Final rule ordering:

Debuccalization (D)

Place assimilation (P.A.)

Nasalization (bi-directional)

Coda deletion

46) Derivation:

?onan-kin UR ‘learned’
?onaN-kiN Debuccalization

?onan-kiN Place assimtlation

7onan-KIN Bi-directional nasalization
onan-Kie coda deletion

Pondn-K Regressive nasalization

For the sake of completeness, | note that the NC clusters in (44) are
true clusters ( vs. prenasalized stops). The opposite assumption makes it
impossible to derive froms like [ 7dn&innawt ] 'learn (p!). To see this let us

assume that the homorganic clusters in (44) are prenasalized consonants.

Consider the following derivation:
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4a7)

[+N][+N] [+N][+N] [+N][+N]
[ | I\ \/
X X XX ox_
?onaN-na-wi --> 7onaN-nnawi --> 7na -nnawi -—> * Wndnawi |
prenasalization coda deletion not [ 7oninnawi ]

In the above derivation | follow Sagey(1986) in assuming that the
prenasalization of a nasal cannot create a geminate cluster. Sagey's
arguments are based on facts from Kinyarwanda, where there is a process
transforming underlying sequences of nasal plus consonant into prenasalized
segments. Sagey presents evidence from compensatory lengthening and
syllable structure showing that this process must result In single
segments, i.e. segments represented on one x-slot. Additional evidence that
this process results in single segments can be found in cases of
prenasalized nasals. Consider the prenasalization data in (48) from
Sagey(1986:88):

48)

a. /si-n-dod-a/ [siindodal) ‘| don't sew’
/si-n-mes-a/ [slimesa) '| don't wash'

b. /si-n-a-dod-aga/ [sinadodaga] I didn't sew’
/si-n-a-mes-aga/ [sinamesaga] ‘i didn't wash’

The forms in (48)(b) show that the vowel in /gl-/ is underlyingly short, and
thus that the length of [ii] in (48)(a) must be due to compensatory
lengthening accompanying the prenasalization. Thus [slimesa)] in (a) contains
prenasalized /m/ which s realized simply as [m], and not as geminate [mm).
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This provides evidence that the (nd] in (slindoda] is also a single segment,
for if prenasalization created two-segment sequences of homorganic nasal
followed by a consonant, then we would expect a prenasalized /m/ to resuit
in (pam], not [m]. Since x-slots, and not features, represent the timing of the
word, a prenasalized nasal such as the one shown in (49) can be interpreted
only as a segment of unitary length which happens to be specified twice for

certain features. It cannot be interpreted as a geminate:
49)

[+N] [+N]
\ /
1
| mention these facts because they rule out an analysis of the NC clusters in
(44) in terms of a pre-nasalization rule that spreads the nasality of a vowel
onto the following oral or nasal stop: ¥p --> (pre-nasalization) ¥@p. This
analysis will not derive the geminate nasals in (44). fn -->(pre-
nasalization) ¥@n -->(interpreted as single stop) *¥m. Thus, to derive the
facts in (44) we must assume that it is the spreading of place features
which keeps the nasal consonant in NC clusters from being “absorbed”. A
similar observation can be made about the effect of gemination rules on
nasal "absorption in Western Muskogean (see § 4.2.3).12

1250 analysis which I have not considered in the text, but which is nevertheless a
possible one, is one involving epeathesis before 8 stop: ¥p --> (epenthesis)¥Xp -->
(nasalization J¥Np --> (place assimilation) ¥mp. On this view, place assimilation is
merely a consequence of the insertion of an X-siot. I have not assumed this analysis for
Capanahua because we have evidence that the nasal stop is there to begin with: instead
of ¥+ vwe get ¥#+n+v. An analysisin terms of epenthesie cannot possibly darive the
facts of Choctaw § 4.2.3, where nasals are not “sbsorbed” before nasals created by /-1i/
gemination: va-li --> (gemination) va-ni --> (“sbsorption” a/a) va-ni. There is no way
to state the epenthesis rule so as to derive the lack oi "absorption” before /-1i/ and the
application of "absorption” before hetero-morphemic nasals and liquids (which msy or
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| have argued In this section that nasalization in Capanahua can be
analyzed in terms of a place-less nasal glide [N] that results from the
debuccalization of nasai consonants in the coda. Nasal consonants are not
"absorbed” if they are immediately followed by stops because place
assimilation creates fully specified nasal stops and nasal “"absorption®

affects place-less nasal glides.

Vowel nasalization in Western Muskogean (Munro&Uirich1985 Uirich
1987 Nicklas 1975 Pulte 1975) is also caused by a place-less nasal glide

may not be homorgaaic to the nasal undergoing “sbsorption”) va-n --» (absos ptiva ) ¢-
n or va-1--Xebsorption) ¥-. Asin Capanahua, there isevidence in Chociaw that the
nasal is there to begin with: instead of #+v we get v+n/m+v. Such evidence is lacking
in Aguaruna, vhich could be analyzed as invoiving epenthesis before an obstruent
stop, but only if we made sure to de-nasalize the vowel 30 as to provent the omergence
of long-distance nasalization in examples (22): ¥p --> (epenthesis) ¥Xp --> (nasalization)
"Np -->(place assimilation) ¥mp --(denasalization) vmp --> (long disiance nasalizetion
n/a) v.vmp (not * ¥..¥mp). The denasalization rule might be acoustically motivated if
nasal vowels are perceived as less nasalized in the context of nasal stops. The
epenthesis rule is harder to motivate, but may be formulated as a tendency to lengthen
the syllable rhyms immediately before a stop and especially before a voiced stop (recall
thet P.A. triggered by voiced stops bleeds nasal “sbsorption” most frequently; vowels
pa%nre ﬁv&r)d-f inal voiced stops are longer than those before word-final voiceless stops
inEng :
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[N]. We have seen in (§ 2.0) that [N] actually surfaces before certain voiced
consonants in Choctaw, one of the WM. languages. Vowel nasalization does
not occur in WM. if some process transforms the place-less nasal glides
into fully specified nasal stops. Also, vowel nasalization does not occur if
some process (1.e. place assimiiation or gemination) or underlying structure
(non derived geminates) prevents the creation of [N] or turns [N] into a fully

specified nasal stop.

The Western Muskogean languages Choctaw and Chickosaw debuccalize
nasal consonants before another consonant. The rule creates a nasai glide
[N] which nasalizes the preceding vowel. The [N] then either deletes by the
rule in (52) or else undergoes the rule of vowel spread tn (33). Examnles are
provided in (54):

S50) Pre-consonantal Debuccalization (PD)13
place --> 8 /____{+cons]

[+N]

13 Apparently PD does not apply to word final nasals in W.M.: some nouns may end in
[n]: Ct [niskin] Cs [iskin] ‘eye’. The situation is unciear becsuse of the existence of forms
such as Ct, Cs [fammikf) from /fammi-ka-N/ where [-N] surfaces as(-n] in other
Muskogean ianguages. This suggests that final nasals are "absorbed” but only in
derived enviruaments. The process spplying to final [-n], which I will designete R does
not apply to final [-m] (Cs. apa-ta-m ‘did he oat 11?‘) %0 it must bo rosmcwd to coronals.
R could be coliapsed with g cy pg Dif) adto [n]lend (m]-->
(n] before a consonant across the beard. On the other hand the rule saquence PD-
nasalization-deletion eic. must slso have & post-cyclic application targeting only pre-
consonantal nasals: it has no morpheme-internal exceptions in either language Cs, Ct:
[1p¥:sd] 'hair’ Cs [konta] Ct [kéta) ‘'whistle'. If P.A, i< feature fillipg in W.M., P.D. must
have & cyclic application. P.A. in Cs applies before Li-Deletion, which is restricted to
derived environments. Li-Deletion deletes Li between a heavy syllabie and 2 folicwing
coronal-initial suffix.: anompohonli-ta --> anompohd-ta not * snompohoats. ThusP.A.
has a cyclic application. If (cyclic) P.A. is feature filling it must be precedsd by
(cyclic) PD. For arguments that geminstion and Li-Deletion are restricted to derivad
environments see Munro&Ulrich(1985) and references cited there.




S51) Nasalization:

siE[-cons]  sl=[-cons]
I
@ place

52) Coda deletion:14

[-consonantal +nasal)

53) Vowel Spread:13

N>

g-->a / —_Clo

place 0
S4)

Choctaw Chickasaw
im-oka im-oka
L-nita T:-nita
L:-golog L-golog

on-apa on-apa
G:-bagl S:-basl
G-naddi  3:-naddi
on-4itabli  3:-4itabli

o-n-na [ &ma)
ta-n-k% [ t&k% ]
&iz-n-pli [37:0l ]

‘his water'
‘nis bear’
‘his shoe'

‘eat on’

‘cut on'16
‘shoot on'
'spill on'

'to arrive n-grade’
‘to tie n-grade’
'to stretch n-grade’

nok¥oz-n-pli [nok¥3:bli] ‘'to scare n-grade’

14This rule applies to nasals alsc before [b+1) clusters which are not onset clusters.
Arguments that [b+1] clusters are heterosyliabicity can be found in Ulrich(1987).

13Munro&Ulrich(1985) do not include this rule in their analysis of ¥.M. nasalization.

The rule is given by Pulte(1575) aad Nickles(1975).

16] am ignoring the phonetic emergence of [N] before (b 1] discussed in (§2.0).
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In both Choctaw and Chickasaw, the rule sequence PD-nasalization-
coda deletion-vowel spread has no surface exceptions and hence appears to
apply across the board. Choctaw and Chickosaw have two nasal consonants
[m] and [n) and three nasal vowels [1& & ] produced by nasaiization of the

languages’ three oral vowels.

As In Aguaruna and Capanahua, whenever a process turns [N] into a
fully specified nasal stop, nasalization, coda deletion and vowel spread do
not apply because they affect only [N]. An example of such a process 1S
place assimilation. Place assimilation applies in Chickasaw only (it does
not apply in Choctaw). Place assimilation is triggered by obstruent stops:

55) Place assimilation (P.A.)

(+N] @ place place
|/ ==

-—

s1=[-cons] sl = [-son][-cont]
I |

X X

56)

Choctaw Chickasaw
Y-tall no place assimilation in-tali ‘nisrock’ place assimtiation

Although there 1s no evidence that P.A. is feature filling, | will assume that

it is for purposes of exposition:
57)

Pre-consonantal Debuccalization
Place assimilation

Nasalization
Coda deletion
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Since P.D. creates the [N] that can be “absorbed", if P.D. cannot apply,
"absorption” cannot occur efther. P.D. is bled by a number of morphologically
governed gemination rules in both Choctaw and Chickasaw. One gemination
rule is triggered by the morpheme /-/ shown in (38) below. (58)a) shows
the underlying form of the suffix /-1i/. (58)b) shows gemination of the
root-final nasal consonant. Note that the root-final nasal is not "absorbed”
even though it is in pre-consonantal position. (58)c) shows the
"absorption” of a nasal before a lateral in a non-geminating environment:

S8) /-U1/ Gemination:

a) Ct,Cs: okfa-l --> okéa-l ‘awaken’
b) Ct, Cs: fam-li --> fammi ‘whip’ not * fall
¢) Ct,Cs anompo-hon-li --> anompohd:li!? ‘Does he keep on talking?"

Moreover, morpheme-internal geminates!8 do not undergo PD either;
that is, the nasals fail to be "absorbed” even though they are in pre-

consonantal position:

59) Morpheme-internal geminates:

Ct, Cs: homma ‘be red'
Ct,Cs: banna ‘want’

17The sequence hop is an infix associsted to the Chickasaw HN grede. Compare (pootal
'to borrow' {pohontal ‘she keeps on borrowing it'; [anompoli] 'talk’ (anompohdli] ‘does he
;-%e)p talking?'. I am ignoring the phonetic emergence of [N] before b 1] discused in ($
18There are no [am) or [mn)] sequences morpheme-internally in Ct, Cs; instead we find
only [nn]or [mm]. This suggesis an across the board gemination rule for adjacent
nasals or a morpheme structure constraint. The former option implies that PD has an
across the board application.
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P.D. is blocked from applying to the geminates in (58) and (59) by the
Uniform Applicability Principle(§ 1.2 ); hence, the pre-consonantal nasals in
(58) and (59) do not become [N], and do not cause nasalization or delete. We
can conclude that nasal "absorption” in Western Muskogean fs undergone by

the place-less nasal glide [N].

Note that If P.D. Is stated as a delinking rule, the Uniform
Applicability Principle will not prevent the debuccalization and eventual
“absorption” of nasals in homorganic cilusters. The reason is that the
delinking operation affects the nasai only and leaves the following

consonant intact:
60)

place place
/\ |

m p--> Np— ¥p

An example of a 1anguage where the debuccalization rule must be stated in
terms of delinking fs Panamanian Spanish. [n Standard Spanish, nasals
assimilate to a following obstruent in point of articulation across
morpheme boundaries and word-internally (data from Harris(1984)):

61)

/n/ /m/ /p/

in-util presum-o tip-e ‘useless’ ‘| presume’ ‘he dyes’
im-plo ‘impious’

im-finito ‘Infinite’

ip-digno presug-to tip-te ‘undignified’ ‘presumed 'dye’
in-seguro  presun-sicn "insecure’ ‘presumption’
in-kapaé ‘incapable’
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In Panamanian Spanish, which presumably developed from standard Spanish,
nasals are "absorbed” before all consonants (Cedergren&Sankoff 1973). The
rule of place assimilation is still active in the language as shown by the
alternations:

62)

calm]po ~ c[dlpo ‘field
calglto ~ cl&lto | 'l sing’
ci{glco ~ c[T Jco ‘five’
calm]bio ~ c(@]bio 'l change'
cualgldo ~ culdldo ‘when'
colglga ~ c[3]ga ‘the conga’
nilmlfa ~ nilpifa ~ nififa ‘nymph’
caln]so ~ calnlso ~ c[&]so 'to tire’
rainfo ~ ralpBo ~ ri&ko ‘ranch'’
colnlyuge ~ colglyuge ~ c{8lyuge ‘spouse’
hilmlno ~ hilglno ~ hiflno "hymn’
calulmjnia ~ calulglnia ~ callilnia  ‘slander’
holn]rado ~ holglrado ~ h(8]rado ‘honest’
efn]lace ~ e[pliace ~ [&]iace ‘bond’

The data is the same for word-final nasals. Before pause word-final nasals
alternate between [n]~[gl~[¢]. Before another consonant, word-final nasals
exhibit the same behavior as those in (62) except that they optionally
velarize before all consonants (Including obstruent stops). The data in (62)
can be explained on the assumption that Panamanian Spanish has acquired
three new rules: an optional debuccalization rule which feeds either
"absorption” (obligatory before obstruent stops and opttonal otherwise) or
velarization (obligatory: recall velarization targets [N] (S 3.0)). But if place
assimilation is obligatory, debuccalization must follow it and must be
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stated as a delinking rule; otherwise, debuccalization would never be able to
apply by the Uniform Applicability Principle:

63)

pl pl
/\ |
vm p --> (debuccalization) vN p --> ¥p

It 1s important to note that in the case of nasals that precede other nasals
(eg calulmnlia ‘slander’ and hilmm]o ‘hymn’ ) debuccalization feeds
“absorption” ( calillinia, h[T Ino ) or velarization ( caluiginia, hilgino) but not
place assimilation. This fact suggests (a) that the lack of place features in
a target does not trigger place assimilation and (b) that standard Spanish
dialects that do not exhibit nasal "absorption” or velarization because they
do not debuccalize their nasals at any point in the derivation, not even
before the application of place assimilation. This hypothesis will be
explored further in chapter 5.

43 Conclusion

In this chapter | have argue for the ordering: Debuccalization -->
Nasal "Absorption” by showing that the nasals which spread and delete are
place-less nasals. In some languages nasals spread their nasality onto
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neightoring vowels only when they debuccalize. In many languages the
assimilation of a nasal to the point of articuiation of a following consonant
changes (N] to a regular nasal stop and hence prevents the nasal from
undergoing “absorption”. These phenomena can be explained on the
assumption that [N] undergoes “absorption” but not [m n pl. One other
argument may be given for this position. If nasal must debuccalize before
being “absorbed” we need not stipulate that the vowels do not assimilate the
place features of the “absorbed” nasal along with the nasality because we
can assume that the place features of the nasal are no longer present when
“absorption” takes place as shown in (64):

64)
labial
|
pl [+N] [+N] [+N]
|/ I /\
sl sl --> slsl -=> s] sl
vm vN v N

Although | derive nasal vowels from [v+N] sequences, this should not be
taken to disprove the existence of underlying nasal vowels. In fact, we have
a criterium for deciding when vowels are underlyingly nasal and when they
are not, at least in some cases. We know that if vowel nasalization is tled
by place assimilation rules, the place-less nasal glide [N} is involved. If
there is contrast between nasal and oral vowels iﬁ position before NC
clusters, [N] is not involved and the nasal vs. oral contrast is in the vowels.
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Chapter S

ON PLACE ASSIMILATION

In this chapter | will argue that place assimilation Is not necessarily
a feature f111ing operation. It Is my contention that the derivation:

Nvn-->vN-->¢

Is a natural one In the sense that each step s (acoustically or
articulatorily) motivated and cross-linguistically attested. The derivation
could not be a natural one In this sense if it could be shown that a great
many languages compute derivationally intermediate [NJ's that do not
undergo the absorption process in (1) but that behave in such a way that
there is no way of predicting what will happen to [N] in a particular context.
Mascaro's(1987) theory of place assimilation is a challenge to our theory
because Mascaro would derive all NC clusters by debuccaiizing nasails first
despite the lack of (articulatory or acoustic) motivation for this derivation.
| agree with Mascaro that feature filling place assimilations exist,
however, | dispute the validity of generalizing feature filling place
assimilation to all cases. Three arguments are given:
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(i) If place-less segments are preferred targets of place assimilation then
the fact that continuant obstruents debuccalize (e.f. [8] -> (h]) much more
frequently than they assimilate in piace to a following consonant 1s left
without explanation unless one assumes that the [h]'s which derive from
continuant obstruents (by debuccalization) resist place assimilation (for
whatever reasons). But this assumption is difficult to maintain. Since
underlying [R] assimilates place features with relative ease, Mascaro must
distinguish [+consonantal] [h]) (derived from /f s x/) which resists place
assimitlation rrom underlying [-consonantal] (h] which does not resist it.
But there is no independent evidence to distinguish two types of [h) (see §
1.1), 1t seems best to attribute the peculiar behavior of fricatives to their
intrinsic articulatory or acoustic properties.

(11) The feature ftiling approach to place assimilation cannot explain the
markedness facts determining the asymmetrical behavior of the triggers of
place assimilation. Labials tend to spread their place features onto a
preceding nasal more often than velars (English and Polish place
assimtlation § 5.2). A possible explanation of this fact Is that the
assimilation by a nasal to a foilowing velar is discouraged because it gives
rise to angma, a linguistically marked segment. This explanation cannot be
transiated in terms of a strictly feature filling approach to place
assimilation because it predicts that nasals which fafl to assimilate to
velars will surface as place-less [N] contrary to fact.

(i11) Coronal nasals in English and Polish undergo optional place assimilation
processes. Since these nasals surface as [n] (not as place-less [N
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whenever they happen not to assimilate, the feature filling theory of place
assimilation must assume that the surfacing [n]'s acquire their point of
articulation by default after place assimilation has applied: [mp] --
>(debuccalization) [Npl -->(place assimilation did not apply) [Np] --
>(coronalization) [ap]. However, a default rule introducing the coronai point
of articulation is not supported by independent evidence. If place
assimilation is feature filling and corenals are underlyingiy unspecified for
point of articulation, one cannot dertve the cross-linguistic distribution and
typology of segments undergoing and triggering place assimilation.
Moreover, there is nc evidence that place-less segments [?  N] ever become

coronal; if anything, they tend to become velar as argued in (83.3).

| will begin by presenting Mascaro's analysis of place assimilation and the
motivations behind it.

According to Mascaro(1987) place assimilation is a feature filling

process defined as in (1):
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2) Debuccalize-spread (DS). Place assimilation 1s an operation

consisting of two ordered steps (a) and (b):

(a) Debuccalization:
P.O.Arty P.O.Arty

* |
A B
(b) Spreading: -
P.O.Artk
Il - 1
A B

The intuition behind this approach (henceforth DS) i1s that the loss of place
features (In our terms, debuccalization) of A encourages the spreading of
the point of articulation of B onto A The debuccalization of A Is a
phenomenon which 1s not motivated in any sense by the spreading onto A,
and hence 1s ordered prior to the spreading in the derivation.

The DS approach to place assimilation is based on the observation
that the typology and distribution of segments that undergo piace

assimilation and that of segments which undergb debuccalization surfacing
as [h or ?) is very similar:

Consonants which assimilate to another consonant are usually in pre-
consonantal position: in a cluster AB, A will assimilate to B rather than the
other way around because A 1s in pre-consonantal position whereas B 15 not.

Similarly, consonants tend to debuccalize before other consonants and
before pause. In Capanahua(Loos 1969), [€}] becomes [?] before a censonant

or glide or before pause:
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3)

bit]- 'to take’
bi?makin ‘caused to take'
bi?wi ‘take It’
bimawi ‘take it (pl)
bi7ba Mnkin 'took 1t away’
bitanwi 'go take it'

bi? #ta * haild ‘he is taking it’

Onset stops rarely become homorganic with the following tiquid, glide
or vowel (Browman&Goldstein1987).  Similarly, onset stops rarely
debuccalize to [h or ?] in position before liquids, glides or vowels. Place
assimilation wusually affects stops; fricatives rarely undergo place
assimilation. For example in Japanese all consonants assimilate the point
of articulation of a following consonant with the exception of obstruent
fricatives, which trigger epenthesis instead:!,2

1] follow Ito(1986) in assuming thet palstalizstion is distinctive in Japanese consonaats
(excopt before [i] wvhere consonsnts are always palataiized). The epenthetic vowel is
front [i] before palstalized consonants and back [u] before piain consonaats. This is
true of the Sino- Japanese vocabulary. in the verbal conjugation system, the
epenthetic vowel is always (il (see Poser 1983).

20f course, such dats can also be anaiy2ed as involving & rule deleting high vowels (e.g.
{i]) after all consonants except obstruent fricatives (assuming place ascimiletion ise
process fed by vowel deletion). Support for this approach cea be gathered from the
Kagoshima dialect of Japaness (§2.0 ). Ia this dislect final high vowels delets after
consonants triggering s rule of debuccalization: oku --> ok --> [0?] 'to put'. After
fricative obstrueats, there is no vowel deletion and no debuccalization: osu --> (no
vuwel deletion, no debuccalizetion) [osu] ‘to push’. To derive [osu), we cannot assume
that the [u] is epenthetic (i.e. that spenthesis applies obligatorily after fricetive
obstruents), because the apenthesis analysis wvorks only if the epenthetic vowel in the
verbal paradigm is always (i) and [osu] is & verb (see previous footaots this ssction).
This means that the [u] in (osu)] has failed to delete. The same might be occurring in the
standard Japanese data in text example (4): the reason why fricstive obstruents do mot
undergo piace sssimilatioa is that high vowels do not delote after fricative obstruents
(sssuming thet 2 rule deloting high vowels after consonants feeds place essimilistion ).
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4)

yom-ta --> yonda ‘read-past’
kap-te --> katta ‘buy-past’
kar-ta -> tatta ‘shear-past’
kas-ta --> kafita ‘lend-past’

Similarly, debuccalization usually affects stops. That fricatives tend to
preserve their point of articulation can be seen in Capanahua(Loos 1969). In
Capanahua the stops [p t k] delete while the affricate (€]] becomes [?]

before consonants, glides and before pause; in the same context {8) [f] and
retrofiex ({] remain unchanged:

S)

nanitba?ni --> naniba?ni  ‘get right aboard
nanitmawi --> nanimawi ‘make him get aboard’

hamakwi --> hama'wi ‘step on it’
hamak?ona --> hama?ona ‘comming stepping’
?awap?on --> 7awa?on ‘about a tapir'
hamakhakin --> hamahakin ‘to step down on {t’
7sap --> A7 ‘bird’

but:

hamak?o[ki --> hama ?o{id ‘he stepped on it'
nanit?o[id --> nani?o(ki 'he got aboard
hicis --> hisis ‘ant’

Debuccalization/place-assimilation target segments in coda position.
One might speculate that debuccalization applies typically to coda segments
in obedience to a universal tendency to maximize the sonority of syliable
codas (Clements 1987) (assuming that the sonority of a segment increases
by debuccalization). However, | do not rule out the possibiiity that acoustic
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factors independent of syllable structure are relevant to the above said
processes. These additional acoustic factors predict the existence of
regular asymmetries that are independent of syllable structure. However,
the task of establishing the existence of such asymmetries lies bevond the
scope of this thesis, so | must leave the question open. | will oniy note here
that It appears that the positions in which a segment will tend to undergo
place assimilatien/debuccalization are those in which the release of the
segment's occlusion is acoustically disturbed (in contrast to a position
where the onset of a segment's occlusion is acoustically disturbed).3 In
pre-consonantal position, the release of a segment can be disturbed by the
onset of a following consonant. In pre-pausal position the release of a
segment can be disturbed because it can be omitted. It also appears that the
types of segments which tend to undergo place assimilation/debuccalization

3%We cannot assume that regressive place sssimilation is preferred over progressive
plsce assimilation becauso regressive (anticipstory) spreading is favourod ever
progressive (conservative) spreading. Though many spreading processes not
involving place are regressive (e. 8 voicing assimilation in Russian), many are
progressive (e.g. round harmony in Turkish) An siternative account for prevalence of
regressive place assimilation is proposed by Hankamer and Aissen(1974). Cross

lin guistically, languages apply syllabification sigorithms such as to maximize the
sonority of their syilable codss and to minimize the sonority of their syllable onseats.
This means that A will tend to be more sonorous than B whenever Aand B ferma
hetero-syllsbic consonant cluster AB . Now, according to H&A(1974) there is a general
principle by which more sonorous consonaats tand to assimilate the point of
articulstion of less sonorous ones; consequently, in cluters A B, where A is more
sonorous than B, A will tend to assimilate the place features of B ; consequently, place
assimifation will tend to be regressive. H&A's proposal makes some undersirable
predictions and some desirable ones. H&A cleim that in Pali assimiletions such as r+y -
~) VY. S+y --> 88, r+§-->88, §+t --> tth, t+m --> me, 1+b --> bb, entail that the sonority
hierarchy for Paliisr-->y --> | --» N-->s--> t in diminishing order of sonority. But
cross ‘inguistically, glides are more sonorous, not less sonorous, thaa liguids, so this
cannot be cerrect. On the other hand, if coronals ere more sonorous than labials and
velars at least in some languages (see. .g. Steriada(1982)); then corrnals should
assimilaie more frequently than lsbisls and velny's, g3 seems to be tho case generelly.
But H&A predict that clusters ending in & coronal should assimilete progressively .g.
[ptl--> [pp]l as frequently as clusters begining in & coronal assimilete regressively o.g.
(tp] --> {pp]. This does not seem io be true. Hé&A also predict there should be no
preferred direction of assimilation betwean segments of equal sonority e.g. [p] and (k].



are those whose point of articulation is best distinguished in the release;
hence, stops undergo place assimilation/debuccalization more often than
fricatives. The fact that nasal stops assimilate more readily than oral
stops may be attributed to the former's weaker perceptual distinctness of

the point of articulation.4

The above observations indicate that place assimilation and
debuccalization share a set of necessary or sufficient conditions. Given
this sharing, one might be tempted to hypothesize that the necessary
conditions for consonant debuccalization are a subset of the ones needed for
place assimilation. The next step Is to assume that debuccalization iIs a
necessary condition for place assimilation, as in the DS approach. However,
If place-less segments are preferred targets of place assimilation then the
fact that continuant obstruents debuccalize much more frequently than they
assimilate in place to a following consonant is left without expianation.
That 1s, syliable final continuant obstruents debuccalize in many languages:
e.q. [x] --> [h] in Caribbean Spanish(Harris 1969), English(SPE), Yucatec
Mayan(Straight 1976), Choktaw (Nicklas 1975), Desano (Kaye 1965); [g8] -->
(b} in Caribbean Spanish(Harris 1969), Sanskrit (Schein&Steriade 1986),
Desano (Kaye 1965) etc. By contrast rules of the type [8] --> [¢s ] (or [p t
k) /___[p t k] seem to be very rare. | only know of one example: [8] --> [¢& §
8l / _ Ip 8 § 8] in Sanskrit (Schein&Steriade 1986).3 To derive this gap the

4However, Chen(1973) argues from cross-dialectal comparisons in Chinese that
uprelessed oral consonants debuccalize more readily than nssal consonants in
wordfinal position.

SAnother example may occur in Desano (Kaye 1965), where it appears that s fricative
obstruent of some sort becomes [¢h x 1 h ] before [p t k sx]. However, this case can be
derived as 2 development from geminate consonants similar to the case occurring in
Icelandic: /pp tt kk sshh/ --> ¢p 6t xk sshh --> [¢p ht Xk hs hh]. With respect to the
Sanskrit and Desanoc cases, it appears that a continuaat cannot remain be sirident when



DS analysis must assume that [h] (< [f 8 X]) does not readily undergo place
assimilation. Since underlying [h] undergoes piace assimilation with
relative ease (e.g. Maliseet § 5.2, Choctaw(Nicklas 1975), [h] in Toba Batak
(Hayes 1976a)) the DS analysis must assume the existence of two types of
[h): [-consonantall (h] which undergoes place assimilation and [+consonantal]
(h])(< [f 8 X]) which resists it. However, there 1S no independent evidence that
confirms this distinction between two types of [h]. A simpler account of
why [f s X] resist place assimilaticn would attribute this behavior to the
surface acoustic or articulatory properties of [f s X] rather than to the
properties of an abstract laryngeal segment associated with these

segments.é

it assimilates the place features of & bi-labial stop: e.g. we get [¢] and not [f] before [p].
This suggests that the feature [+strident] should be substituted by [+1abio-dental] for
LABIAL and (-dental] for CORONAL (there appears to be no comparable instruction for
the DORSAL articulator). If this is true, [f) and [3) should never spread place without
spreading labjo-dentslity and alveolarity respectively (as in Catalan (§ 7.2} and Spanish
(§3.3.4)). Labio-dentality and alveolarity shouid only spread from labial to isbial and
from coronal to coroal respectively (as in Spanish [m*f] --> [m®f] but (ma¥s] -->
[m*s] Harris 1984).

6Moreover, stops debuccalize to [h] if aspirated and to [?] if glottaiized (Yucatec Maya
Straight 1976) so the DS analysis predicts that [+consonantal] (h] ({ph th kh]) will
resist place assimilation (i.e. thet aspirated stops should resist sssimilstion). I do pot
know if this prediction is confirmed by the data. Yucatec Maya dsta: : 8) le2 in w ot i]’o?
--> 1621w o EJo? ‘that house is mine’ b) tuy kolikkaaf --> tun kolih kaaf ‘he's
clesring bush’ c) tan alik’sik --> tan aii?¢ik ‘you're raising it' . The debuccalization of
(a) and (b) applies to the first member of a cluster of homorganic stops or affricates
separated by a word boundary. The debuccalization of (c) appiios to the first member of
a8 sequence of ejective plosive plus plosive. {p t k]are described es slightly aspirated in
coda position and strongly aspirated in onset position.
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Cructal to the argument against Mascaro's theory of feature filling
place assimilation s an understanding of the markedness of [} and what 1t
implies. The difficulty In articulating dorsal nasal stops is reflected
cross-linguistically in the fact that the number of languages which have [y)
is approximately half the number of languages which have [m] or [n] ( “the
presence of either [p] or [y} in a 1anguage implies the presence of both [m]
and [n]"(Maddieson1984:69)). Languages that contrast nasal and oral stops
at the labial and coronal points of articulation often fail to extend this
contrast to the velar point of articulation. For example, Russian has the
following series of stops in its surface inventory:

6)

p oy tfy kK
bbzdggg-
m my n ny

where complex €y and plain C differ in that the former have a secondary
dorsal articulation. Note that oral stops at the labial ana dental points of
articulation contrast with nasal stops, whereas stops at the velar point of
articulation are always oral. we may explain this asymmetry if we assume
that velar nasal stops are more difficult to produce than coronal or labial
ones.
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A similar explanation may be given for languages such as Winnibago
(White Eagle 1988 in progress) where labial and coronal stops undergo
alternations in nasality to the exclusion of the velars. The segment
inventory of Winnibago Is: lablals /p, P, b, w /, coronals /t, t’, 4~F , t], &, s,
2, l2y/ velars /KK, g %, X,y/,vowels /L, T, u, ,a &e 0/ and
laryngeals /h/. The distribution of nasal consonants in Winnebago 1s
predictable from the distribution of nasal vowels. The consonants under the
first column tn (7) below cannot precede nasal vowels, those under the

second column cannot precede oral vowels:

7) Before Oral vowel Nasalvowel
b m
~F n
g
w W
y ¥
Y

As shown above the Winnebago system is skewed: Winnebago has no [g]
corresponding to [g] or [y] and no [p] corresponding to [d2). Now, there are
two ways of deriving these facts, and to date | have no way of choosing
between them. One way is to assume that nasal consonants [m n W §] are
underlyingly unspecified for nasality and become nasal by assimilation to a
following nasal vowel. This would imply that there are no underlying nasai
consonants in Winnebago; only vowels have an underlying nasal vs oral

contrast:
8)
bdd --> mis ‘earth’
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qff --> nff ‘water'
wilk --> Wik 'man'

9) but:

glds --> gliis ‘teach’
wayl yT -->wayly1 ‘bail’
howey{l --> howey{l ‘blow into something'

If we look at the facts in this way, it would appear that the rules of a
language avotd creating [g] for reasons of markedness (a similar argument
may be given for the avoidance of [p]). --Here | follow Calabrese's(1988)
theory of markedness hierarchy and 1is influence on phonological processes.
The fact that certain phonological processes avoid creating certain
segments is traditionally attributed to structure preservation: the tendency
not to create segments which do not exist in the phonemic inventory.
Calabrese(1988) criticizes this approach on the basis that there are too
many counter-examples to structure preservation for the principle to have
any explanatory power. He reformulates the arguments for structure
preservation as arguments for a markedness hierarchy. -- Alternatively the
data in (8) may be derived on the assumption that the aiternating segments
in Winnebago are underlyingly (m » w y)} [m n] become oral before oral
vowels and (w y] become nasal before nasal vowels. This second derivation
would not require us to say that a rule refrains from applying so as not to
create a marked segment.”

7There are two words in ¥innebsgo which have a nasal consopant before an oral
vowel: [nes] Emphatic proaoun 1&2 person’' not used in seatencos and (mee)
‘interjection’. Since these two words are 30 special it is arguable thet they do not tell us
much about the underlying inventory of Winnebago.
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Place assimilation processes in some languages refrain from creating
[). For example, In Polish (Higgins 1988) word-internal [n] obligatorily
assimilates the point of articulation of a following labial stop. In fast
speech, [n] assimilates to a following stop irrespective of place of
articulation. The fast speech assimilation applies within words and across
word boundaries8 This means that word-internal [n]}+labial sequences
always become homorganic [ml+lablal; but word-internal [n]+velar
sequences only become homorganic [gl+velar in fast speech. A similar
behavior can be observed for the prefixes /in-/ ‘not' and /com-/ 'with' in
English(webster Dictionary 1971):

10) Polish
bomb ‘bomb’
bank --> [bank] ~ (faster speech) [bank] ‘bank’

pan bug -—> [pan bugl ~ (faster speech) [pam bug] ‘Lord God'

11) English:

ilnJadmissible

i{mplartial

ilndjiscreet

i{ngllorious ~ (raster speech) ilggliorious

colmplassion

colntlemporary

colnklurrent ~ (faster speech) colgklurrent
colnkjourse ~ (faster speech) colgklourse

8A third rule has not always been recognized as distinct from the other two rules in
Polish. This third rule makes [W] eesimilate to e following stop irrespective of place of
articulation; it is obligatory and applies within words only: see Higgins (1988). We
shall not be concerned with this third rule here.
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How do we explain such data? Consider the optional place assimilation rule
in Polish and English. The DS analysis predicts that at some stage in the
derivation before spreading, debuccalization has applied to the nasals in
(10-11), giving [paN bug] and [baNK] etc. It what is optional in the optional
place assimilation processes in (10-11) is the spreading, then we should
have found [paN bug], [baNk] etc. in free variation with the assimilated
forms. But the forms (paN bug]), [baNk] etc. never surface. Instead, nasals
surface with their original point of articulation whenever they fail to
assimilate in both languages. Consequently, the DS theory must assume that
what is optional in the place assimilation process of Polish and English is
the debuccalization. This assumption is objectionable on two counts:

(i) The analogy between optional place assimilation ir Polish and
Engiish and optional debuccalization of consonants to (b ?] in other
languages cannot be easily maintained. Let us assume that what is optional
in the optional place assimilation processes of Polish and English is the
debuccalization. Since word-internal [n] assimilates obligatorily to a labial
in both languages, we must assume that word-internai [n] debuccalizes
obligatorily before lablals and optionally before velars in both languages.
But there is no independent evidence for this hypothesis. In particular, we
have no cross-linguistic evidence that [n] or coronal consonants in general
debuccalize and become [N h or ?] more readily iIf the following consonant is
labfal than if it is velar. Rather, the reason why [n] assimilates more
promptly to labials than to velars might be that [m] is cross-linguistically
less marked than [gl? In other words, whatever process spreads the point of

9Alternatively the 'hiding’ effect of labials is stronger than the "hiding" effect of
velars because an occlusion interrupts the acoustic signal of aay occlusion behind it
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articulation of consonants onto preceding nasals is subject to a filter which
discourages the creation of cross-linguistically marked segments such as
[g). 1 conclude that the DS approach cannot explain the markedness facts

determining the asymmetrical behavior of the triggers of place

assimilation.

(11) A second drawback of the DS approach is that it does not explain
how in Polish and English [an] remains [n] whenever it fails to assimilate.

The only way to solve this second problem and yet preserve the spirit to the
DS approach is to assume that, first, [n] looses 1ts point of articulation and

becomes [N], then, spreading applies, and finally, any [N]'s that have failed
to undergo spreading become [n] through the application of a context free
redundancy rule specifying all [N]'s as coronal. The idea is summarized in
the following derivations of word-internal clusters in Polish:

12)

nm -->(debucc.) N m -->(obligatory spreading) mm --> (coronalization) mm
nk -->(debucc) Nk -->(optional spreading) gk --> (coronal{zation) gk
n k -->(debucc.) Nk --> (optional spreading n/a) Nk --> (coronalization) nk

These derivations ensure that [n] remains [n) whenever it fails to assimilate
and at the same time obey the principle that spreading Is motivated by the
target's 1oss of point of articulation.

(soe further in the text for a discusion of "hiding"). But the “hiding" effect cannot be
reduced to the simple principio that a less anterior consonant assimilaies to a more
anterior one. In Catalan, English, and Ponapean, coronals assimilats to a less anterior
velar consonaat, while velars do not assimilate to a more saterior coronal consonant.
Clearly, other factors are invoived.
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The weakpoint of the solution given in the preceding paragraph is that
it is repetitive: [n] loses its coronal point of articulation and receives that
same point of articulation by a special rule. To avoid this redundancy, we
can assume that [n] Is underlyingly place-less everywhere in Polish; that is,
its point of articulation is predictably coronal because coronal consonants
are the least marked kind of consonant cross-linguistically. This approach
saves us from positing a debuccalization rule eliminating the point of
articulation of [n]

The hypothesis that coronal consonants are underlyingly placeless
predicts that coronals will assimilate the place features of another
consonant more readily than labials or velars (cf. Mascaro(1987)). This
hypothesis is confirmed in a number of languages and has been pointed out tn
the literature (cf. Browman&Goldstein(1987) and others cited therein).!0 in
Polish, English, Yakut and Ponapean, coronals undergo place assimilation to

the exclusion of 1abfals and velars:

13) English coronal assimilation (morpheme-internal):

n-->m /_pbm
I kg

The rule in (13) disallows heterorganic stop clusters beginning in [n] but
allows those beginning in [m] and [gy): Iulmp] afmtirak to[mk]ins colulmn]ar

lalpdlon alpmla.

10Velar nasals can undergo place assimilation to the exclusion of other nasals
(inluding [a]): Chukchi (3] (Odden 1988) aad Polish (W] (§3.35 ).

149



14) Yakut coronal assimilation:

nt-->mp /_-mp

Bk Bk
sot- ‘wipe’ sop-pot '3 p.s. neg
suun- ‘wash’ suum-mat '3 p.S. neg
but:
tik- ‘sew’ tik-pet '3 p.s. neg

The rule in (14) affects root final nasals. Yakut(Dobrovolsky1983) has three
oral and nasal stops that contrast with {n} and [t} {m 4 g}, and [p & k]. My
source does not mention whether or not all these consonants can occur in
root final position, but the statement of the rule assumes that this is the
case.

1S) Ponapean coronal assimilation (within words and across word
boundaries):

n->m/_pm

mw pwmw

p Kk

with prefix [nan-} 'in";
nam-par ‘trade wind season’
namw-pwurnara ‘between them’
nam-madaw ‘ocean’
namw-mwoalehdi 'to rest’
nan-kep ‘inlet’
with words ending in [n]:
kisim pakas 'small species of fish’
Kiimw pwihk ‘skin of a pig’
kilim malek ‘skin of a chicken’
tihn iddi ‘bone of a dog’
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pahn netenete ‘'roof of the mouth'

The phoneme inventory of Ponapean(Rehgi981) contains the nasais [m mw n
and g]. My source does not give any examples that show that [m mw and p)
do not assimilate to a following stop but the rule given by Rehg presupposes
this.

16) Catalan coronal assimtlation (Mascaro (1978) [p,) [m!} are [-distributed]
labials (see (§ 7.2) for examples of this process):
nt -->mp/__pb

np, f
nk kg

This rule affects coronal consonants [t] and [n] to the exclusion of all other
consonants (includingmpp&kbd]gh:

The fact that coronals assimilate more readily than other consonants
does not have a simple explanation in termns of minimal articulatory
distance. Suppose that (alveolar) coronals assimilate to labials more
readily than velars because the distance between the (alveolar) coronal
point of articuiation and the labial point of articulation is smaller than the
distance between the velar point of articulation and the labfal point of
articulation. Then, we should expect palatals to assimiiate more readily to
velars than coronals since the palatal point of articulation s closer to the
velar point of articulation than the (alveolar) coronal point of articulation
is. But we can deduce from Mascaro's(1978) description of Catalan that only
[n] [t] assimilate in place to a following consonant (be it velar or otherwise)
whereas [p] and [€] do not do so. The assumption that coronal consonants are
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underlyingly place-less Is an attractive explanation for an otherwise

mysterious fact.

Despite its attractiveness, the hypothesis that “coronals are
underlyingly place-less poses more problems than it solves. |If [n] is
underlyingly place-less In Polish for reasons of markedness holding of all
languages, then, it should be underlyingly place-less in other languages.
Moreover, it should be place-less in all positions independently of context.
This predicts that coronals (e.g. [n]) (1] [8]) should fail in their role as

spreader of place features whenever spreading precedes coronalization (as
it does in Polish). This does not seem to occur in any of the relevant

examples known to me.

Consider the case of Maliseet (Woodstock Newbrunswick). In Maliseet
(Le Sourd 1988) [h] assimilates the point of articulation and nasality of a

following nasal or iateral stop giving rise to a geminate. The examples in
(17) involve [h) since there is no [?] in the 1anguage; the sequences preceded

by an asterisk (*) can be reconstructed by comparison with Passamaquoddy

forms:
17)

hem -->hm -->mm  compare: 1kst$ham 'he yawns'
{kotdmmok  ‘they-dual yawn

*hn -->nn  compare: néhnéken ‘it is light in weight' (Passamaquoddy)
nénnéken " * " " " (Maliseet)

*hl --> 11 compare: nétéhial  ‘he lets him out' (Passamaquoddy)
pétéual " " " (Maliseet)
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A similar rule of gemination applies to k] in the context [ 1 - _8 ] deriving
[ & 88 ] (Maliseet&Passamaquoddy):

18)

-hsin ‘Iie'

ali-hpo ‘he/she eats around’
kwsdké-hsin 'he/she 1ies across'
All-hsin --> al$-ssin 'he/she lies around’

This rule applies in all contexts (there are not morpheme or word internal
sequences of 1+h+s).

If in Maliseet (as in Polish) coronals are underlyingly place-less and
coronalization is ordered after the spreading of place features, then we
should expect [hn], (h1] and [hs] to give rise to * [hn] *(hi] *[hs] respectively,
contrary to fact:

19)

hN -->(spreading)hN --> (coronalization) * hn
hL -->{(spreading)hL --> (coronalization) * hl
hS -->(spreading)hS --> (coronalization) *hs

To derive the correct representation, we must assume that coronalization
applies before spreading {n this ianguage. The problem is that an oposite
ordering has not been found in languages exhibiting simtiar phenomena.

A more serfous problem for the thecry of place-less coronals is that
If coronals are underlyingly place-less, they should readily assimilate the
point of articulation of an immediately following consonant independently
of their position in the word. For example, onset [t] is predicted to readily
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assimilate the point of articulation of a following glide ( [t w] --> [p w])
(assuming, of course that what motivates the spreading of point of
articulation is the fact that the target consonant lacks its own point of
articulation). By analogy, If continuant coronals such as [s] are underlyingly
place-less, they should readily assimilate to a following consonant ( [8 p] --
> [f p]). But these asimilations do not occur with any degree of frequency In
any language. Thus it appears that the DS analysis with coronals
underspecified for r lace features fails to give a satisfactory dertvation of
those consonant clusters which resist the process of place assimilation.

On the basis of the above discussion, | conclude that the optional
place assimilation rules in Polish and English are not preceded by
debuccalization. It 1s interesting that the X-ray data on place assimilation
does not disconfirm this conclusion. Browman and Goldstein(1987) propose
that the fast rate of speech used in casual speech may have one or both of
the effects in (20)(i-i1):

20)

(1) Gestuyral overlap: Occiusion gestures may partially or totally overlap one
another (occlusion gestures on different tiers may overlap in time and yet
proceed relatively independently of one another, without perturbing each

other's trajectoriest!.)

11The model is over-simplified. B&G trest occlusion gesiures as atomic elements which
may or may not overlap. ‘But occlusion gestures are compessd of a point of articuiation
plus a stricture component. The points of articulation of two consonants may overlap
while the stricture festures do not.
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(11) Gestural reduction: The magnitude of some of the occlusion gestures
may become reduced.

According to B&G casual speeci processes can only produce (1) and (i1).
Casual speech processes cannot introduce units (gestures) or alter the units
except by reducing their magnitude --phonological rules introducing
segments or changing segments are not part of casual speech processes.--
Since optional place assimilation is a casual speech process, we must be
able to explain it in terms of (1) and (i1) alone. This means that the removal
of the point of articulation of a segment required in the DS model of piace
assimilation is ruled out. at least for casual speech.

X-ray data taken from English speakers demonstrate that in gptional
place assimilation processes where AB --> BB a dampened form of A's
occlusion gesture 1{s wusually present articulatorily, even though
acousticaily, only the point of articulation of B is heard and recorded. This
means that the occlusion gesture of B acoustically "hides” (but does not
articulatorily replace) the occiusion gesture of A. For example, X-rays show
that the coronal occlusion of the word final nasal in seven is articuiatorily
present in the phrase sevelm] plus even though the casual speech
pronunciation of this word is recorded as ending in [m].

B&G note that the hiding effect takes place in two ways (a) when the
occlusion gesture of B slides back into the gesture of A so that there is a
total overlap in the two occlusion gestures, the sequence AB may be heard
simply as B:
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(21) Gestural timing relations between occlusion gestures A and B:

no overlap -=> total overlap
[AB) (B)

(b) When there is a partial overlap in the occlusion gestures of A and B
accompanied by a reductfon in the magnitude of A's occlusion gesture, the
sequence AB is heard as BB. B&G hypothesize that the acoustic "hiding” of
A's occlusion in such cases (which are those that are heard as involving
place assimilation) is due to the combined effect of the gestural reduction
and the partial gestural overiap. The partial gestural overlap is not enough
to cause acoustic “hiding" because partially overlapped clusters AB do not
sound homorganic if the magnitude of A's occlusion gesture is not reduced

as well:
22) Gesturai timing relations between two occlustion gestures A and B:

no overlap -=> partial overlap
[AB] [BB]

| conclude that the overlap-reduction model of place assimilation
(henceforth OR) sketched above predicts that two articulatory processes in
casual speech may cause the acoustic effacement of an occlusion gesture:
gestural reduction (affecting magnitude) and gestural gverlap (affecting
timing relations). B&G do not provide a complete list of the type and
distribution of segments that can undergo either process. At the begining of
this chapter | have made a proposal identifying the type and distribution of
segments undergoing debucalization, which might be conceived as the limit
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of gestural reduction. | do not know If there are any restrictions on the type
and distribution of segments undergoing gestural overiap. Nothing fn the OR
model prevents spreading (occlusion overlap) from applying in clusters of
type AB when the target A is a fricative or when B is a liquid:

23)
sp - %p or  §pp
pr --» ptr or prr
These overlaps are predicted to exist in casual speech, but | have so far
seen no instances of them described in the literature. It is nonetheless

possible that the overlaps exist at the articulatory level, but are not easily
perceived as such.

The OR model of place assimilation is useful as a model of the
acoustic effects of co-articulation and as a model of why certain clusters
tend to be perceived as homorganic when they are not. If we assume that
speakers tend to imitate what they hear, it is a useful model of why
languages acquire place assimilation rules, and of why those rules are
formuiated to affect certain clusters and not others. Wwhat the OR model
does not do 1s tell us exactly how place assimilation rules are formulated at
the phonological level. The phonological notation is meant to construct the
"intended" utterance which is an abstract object whose elements are of a
discrete, categorical nature.!2 The notation was developed on the basis of
possible phonemic inventories and processes (including non-local and non-

12The term "intended” utterance should not be understood to stand for whatever is
actually intended in full awareness of whet one is deing, nor is it whatever is
obligatory excluding what is optional.
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assimilatory processes which cannot be attributed to co-articulation or
subsumed under the OR model). By contrast the OR model is a model of what
is actually heard vs. what is actually articulated, and does not explain how
an acoustic "hiding” effect is interpreted phonologically by the person trying
to imitate that "hiding" effect. in other words it is not clear that the OR
model is relevant to a phonological theory of piace assimilatfon. It {s
nevertheless interesting that the OR model supports the conclusion that

place assimilation is not necessarily preceded by debuccalization.

For the sake of completeness | note that the OR models has not yet
developed an explanation of why coronal stops are preferred targets of place
assimilation. | rejected the hypothesis that coronal stops tend to undergo
place assimilation because they are place-less in underlying representation.
A possible explanation of the exceptional behavior of coronal stops in place
assimilation processes is that they are prone to gestural overlap and hence,
are easily 'hidden’ (undergo place assimilation) in environments of gestural
reduction (i.e. before obstruents etc.). Browman&Goldstein(1987) mention
that tongue tip movements show higher velocities than do either tongue
dorsum or lip movements (which are about equivalent to each other)
suggesting 1t might be easiest to hide a [t] or [m] under a slower, longer itp
or tongue dorsum movement. This proposal 1S controversial because the
experimental data do not completely support it. Hardcastie&Rozch(1979)
cited in B&G measured the time from the onset of the first closure to the
onset of the second closure in stop consonant sequences using
electropalatography. They found that on the average, this interval was
shorter for /tk/ sequences than for /kt/ sequences. Thus, the [t] in /tk/
sequences show a greater tendency toward a complete overlap than the [k] in
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/kt/ sequences, as predicted by B&G. The probiem is that H&R found no
difference between /tp/ and /pt/ sequences: the durations of pre-
consonantal [t} and [p] are comparable; hence, the [t] in /tp/ sequences
shows no greater tendency toward a complete overlap than the [p] in /pt/

sequences.

2.3 Some possible instances of featyre filling place assimilation

One possible instance of feature filling place assimilation occurs in
Aguaruna. Recall that in this language [N] undergoes place assimilation
while [m, n, 5] do not do so:

24) nuN-a-t -->nuN-t --> nunt --> [nfint] ‘to hide something
v. del P.A.  local nasalization

25) tsanu-ma-ka-u ~> tsanu-m-ka-u —> [tsanfimkau] ‘to deceive'
v. del. P.A. & local nasalization

26) it]inak-na —> it}inkan ~> (if] Inkan] ‘to the clay pot’
v.del. P.A. & local nasalization

27) duba-pu-tinu --> duha-p-tin --> [qub8ntin]  ‘rise-asp-fut'
v.del. P.A. & local nasalization

Example (24) shows that vowel deletion feeds PA. Examples (25-27) show
that only [N] undergoes PA in contrast to [m] or [n] or [g). One way of

restricting this process to [N] is by requiring the target to have no piace
features. But of course, there is another way of restricting this process to
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(N], e.g. by requiring the target to be [-consonantal] (there is no need to
specify the target as [+nasal] since {y w h] never occur in position before
consonants anyway). Note that, even If Aguaruna represents a case of
feature filling place assimtlation, the behavior of [m] s not as would be
expected if coronals were underlyingly unspecified for place. If [n] had been
unspecified for place, it would have assimilated contrary to fact. | take
this as additfonal evidence against the underlying underspecification of the

coronal point of articulation.

Another possible case of feature filling place assimilation occurs in
Japanese. In Japanese [N] readily assimilates in place to a following
consonant. It is reasonable to attribute this to the fact that [N] is place-
less. Consider the following data:

28) Sino-Japanese compounds:

taN-i ‘unit-SJ'

dai-gaku ‘university-SJ'
gaku-iN 'school-SJ'
gaku-batsu ‘academic clique-SJ'
gaku-f00  'school president-SJ

Sino-Japanese morphemes must conform to a monosyllabic CVi(X)
template, where X = [t k Ny Vjl. For purposes of exposition, | will only
discuss what happens to the first member of compounds and | will ignore
what happens to the second member. If the first member ends in a
[+consonantal] segment, an epenthetic vowel (shown in bold letters in (28))
is inserted after that segment. The epenthesis rule explains the contrast
between [dai-gaku] ‘university-SJ' or [taN-1] ‘unit-SJ' with no epenthesis
after [-consonantal] [i] or [N] and [gaka-IN] 'school’ with epenthesis after
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[+consonantal] [k]. The following data show that no epenthesis cccurs if the
first element of a Sino-Japanese compound ends In [t] and a volceless

consonant follows or if the first element ends in [N]:

29)

bet-kaku —> bek-kaku ‘different style-SJ'  (cf: *betu-kaku)
bet-puu —-> bep-puu ‘separate cover-SJ'

bet-situ —> bes-situ ‘separate room-SJ'
bet-taku --> bet-taku ‘detached villa-SJ'
saN-po --> sam-po ‘stroll-SJ'

saN-kal --> san-kai ‘three floors-SJ'
saN-teN --> san-teN ‘three points-SJ'
saN-sal --> san-sal ‘three years old-SJ'

If the first element of a Sino-Japanese compound ends in [t] and a voiced
consonant follows, epenthesis applies and [t] does not assimilate; by

contrast, epenthesis never applies after [N] and [N] assimilates in all cases:
30)

butu-ryoo ‘power of wealth-SJ' saN-boN --> sam-boN ‘three long pieces’
bute-noo ‘payment inkind-SJ° saiN-geN --> san-geN ‘three houses-5J
butu-zyoo ‘state of affairs-SJ°  saN-daN --> san-daN ‘three steps-SJ'
butu-gi  ‘public discussion-SJ' saN-zeN --> san-zeN ‘three coursesSJ’
butu-ze{ ‘tax on possessions-SJ'

Let us assume that the assimilations of [t] and [N] result from the
application of a single rule of place spreading, and that the rule acts quite
generally in the Sino-Japanese and Yamato vocabularies:
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31) Place spreading:
place
- - - /1
sl sl
I
[+consonantal]

Let us also assume, following 1to(1986) that spreading bleeds epenthesis
because once a homorganic or geminate cluster is created, the insertion of a
vowel violates the prohibition against crossing association lines:!3

32) Epenthesis: @ --> v/ [+consonantal] __ *!4
place pL. pl.

/\ Y
P p - *pup

Finally, if (31) is a feature filling process, we must assume that a prior
debuccalization rule targets [t] in the context of a voiceless consonant:

13Byt the data in footnote (2) suggesis that vowel syacope feeds place deletion, contrary
to this assumption. A rule which place asimilation does bleed is the rule changing
onset /p/ to (¢]. Place assimilation applies in the innermost layer of compounding.
Consider the following examples:

8. [ [sya = Zitu] pe)] ‘'realist movement [betm [pei =tatul] 'special delivery’

b. [bek = kakul not *(bet® = kaku] ‘different style’

According to McCswley, the innermost morpheme boundary marked (=) joias two
morphemes into & solf standing word. A comparison between the cases in g and the
case in b indicates that the spenthetic vowel is pot inserted when place assimilation
spplies across the innermost morpheme boundary merked (=) creating geminate (kk].
Similarly onset /p/ does rot become (] if it spreads its place festures o /N/ or /t/
across the innermost boundary marked (=). Compare: [sam = po) ‘stroll’; [(dem = puN ]
situ] 'starchy matter’ ; with: [?¢d = 2eN] @) ‘cost of building and repairing'; [4IN [¢atu =
mei] | ‘new inveation'. Compare: Mt = pild --> Appikl ‘one(animal)’ go = pild --> goglki
‘five(animais)’' with poo=ritu --> gooritu ‘law’. It is apparent that the [mp] and [pp!l
clusters croated by place assimilation fail to undergo the onset-/p/ to (9] rule by virtue
of inaiterability (Scheiné Steriade(1986)).

14] follow Ito(1986) in assuming that palstalization is distinctive in Japanese
consonsats {except before [i] where consonants sre elways palatalized). The epenthetic
vowel is front [i] befors palatalized consonants and back [u] before plain consonants.

This is true of the Sino-japsnese vocabulary. In the verbal conjugstion systesm, the
epenthetic vowel is always [i] (see Poser(1983)).
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33) Coronal debuccalization (S-J compounds):

coronal
I
place-->e / _*¥x
: |
[+consonantal] [+stiff glottis]

| mention this rule because if [t] were underlyingly place-less like [N], [t]
would assimilate to voiced and voiceless consonants, contrary to fact. Thus
fully specified [t] assimilates only in the contexts of debuccalization,

whereas place-less [N] assimilates everywhere.

In the Sino-Japanese vocabulary, only {t] and [N] undergo rule (31).
But in the Yamato vocabulary, all pre-consonantal consonants and glides
undergo rule (31) as shown in by the examples in (34-36). If rule (31) iIs
feature filling, then all pre-consonantal consonants and giides should have
debuccalized before the application of (31) in the Yamato vocabulary.

A piece of evidence in favor of this hypothesis is the behavior of NC
clusters. In position before another consonant [m n] assimilate to a

following consonant in point of articulation. Both oral and nasal consonants
undergo this process:

34)

fum-tuke-ru --> fun-duke-ru ‘take on-Y'
yob-ta --> yoa-da ‘called-past-Y’
tuk-das-ru --> tun-das-u ‘put out-Y'
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I (m n] undergo debuccalizatton pefore (31), then, wherever rule (31) fails
to apply, these nasals should surface as place-less [N]. This seems to be the
case. Before continuants nasal consonants exhibit one of two possible
pronunciations depending on the dialect or perhaps idiolect. Some dialects
assimilate [m n] to the place features of a following fricative. Others have
[N] before fricatives (see Martin 1954:25 cited in chapter 2). It is plausible
to assume that those dialects that have [N] before fricatives have
debuccalized pre-consonantal nasals but have fatled to assimtlate them:

35) /mor n + 8/ -->(debuccalization}N + 8 --->(spreading does not apply) [Ns]

For the sake of completeness | note that the assimilation of point of
articulation in (34) is accompanied by a merger rule. Merger turns
homorganic clusters Into geminates e.g. homorganic CN clusters become NN
clusters. The effect of merger {s best seen in the Yamato or native
vocabulary of Japanese. The examples in (36) show that homorganic CC and
CN clusters assimilate ali features:

36)

but-kom-ru --> (place assim. -merger)buk-kom-u ‘be full-Y’
hik-sage-ru --> " " his-sage-ru ‘carry-Y’
nor-kir-ru --» “ " nok-kir-u ‘ride across-Y
hik-meku-ru --> " " him-meku-ru ‘strip off-Y’

Homorganic NC clusters are special. Nasal consonants do not acquire the
voicelessness, orality or continuacy of a following homorganic consonant:
we never get *{san-sai]; *{ead-sai] ; *[saZ-sai] 'three years old-SJ'--in some
dialects a nasal consonant becomes oral before an oral consonant: /gin-ta/ -
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-> [sid-da] 'to die-past-Y' (Hachijoojima dialect) but this is not the normal
form which is [sin-da]. We may assume merger does not produce [g] or {Z]

because these are marked; nasals are voiced and stopped by default.

There is also a rule of pre-nasalization active in the examples in (34).
Pre-nasalization nasalizes the first member of a voiced geminate cluster. if
the first member of a cluster is a voiced obstruent or nasal consonant, or if
the second member is a voiced obstruent or nasal the resulting cluster
becomes a voiced homorganic NC cluster (this holds of the Yamato
vocabulary only). Two rules interact with place assim.-merger to produce
the forms in (34): voicing assimilation and pre-nasalization. The first two
forms in (34} show that if the first member of a cluster 1s nasal or voiced
(=historically prenasalized) the second member becomes voiced. The third
form shows the effect of a rule which nasalizes the first half of voiced
obstruent clusters: /tuk-das-/ -->(place assim.-merger) /tud-das-/ -->
(pre-nasalization)(tun-das-] ‘put-out-Y’. The second form shows the
interaction of the three rules: /yob-ta/ --> (voicing)/yob-da/--> (place
assim.-merger )/yod-da/ --> ( pre-nasalization)lyon-da] ‘called-past-Y'.
Most dialects of Japanese do not allow voiced obstruent clusters to surface.
The Hachijoojima dialect is exceptional in that e.g. /[in-ta/ ‘to die-past-Y’
and /asob-ta/ 'to play-past-Y' are pronounced [fidda] and [asdda); most
dialects nasalize the first half of voiced obstruent clusters and pronounce
these words as [finda) and [asonda]. The most obvious application of the pre-
nasalization rule can be seen in the intensive infixation paradigm:
/boyari/--> (infix)/boXyari/ -->(spreading)/boyyari/ -->(nas)lbonyaril;
/togaru/ -->(infix) /toXgaru/ -->(spreading)/toggaru/ -->(nas)(toggarul.
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Chapter 6

AGAINST ALTERNATIVE ANALYSES OF NASAL “"ABSORPTION"

In this chapter | argue against a popular model of nasal “absorption”
proposed by Halle&Vergnaud(1981), Safir(1984), and lately by Piggot(1987)
which does not require the creatfon of a place-less nasal glide [N].
According to these authors, nasal “absorption™ occurs when some process
sets the [+nasal] feature of the nasal consonant “"afloat”. The "floating"
[+nasal] reature then links to neighboring segments as shown in (1). Let us
call this the “floating” nasal analysis:

1)
[+N] [+N] [+N]

| |
vy --(deletion) v 8 C --> (relinking) ¥ C

This derivation is stipulative, does not account for the nasalization facts of
two languages, cannot explain why place assimilation bleeds nasal
“absorption” and predicts the existence of patterns of nasalization that have
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not been found to date. Moreover, as | shall demonstrate in (§ 6.2 ) we have
little evidence that the feature [nasal] can float at all, since it is possible
to analyze cases of nasal "prosody” as involving nasal glides.

Four arguments can be given against the "floating” nasa: analysis
schematized in (1):

(1) The derivation In (1) assumes that the deletion of che timing slot
of the nasal consonant somehow sets the [+nasal] feature “afloat” but does
not explain why only this feature and not some other feature is set “afloat”.
Dorsal features can float (cf. Ito 1984). Why Is it that the dorsal features
of an "absorbed" (g] do not “float" and re-1ink along with the nasality?

(11) The derivation in (1) does not account for the nasalization facts
in Mandarin Chinese (83.1) or Choctaw(S 4.2.2). The derivation in (1)
assumes that the nasality of deleted (=disappearing) nasal segment spreads
onto a preceding vowel. Mandarin Chinese 15 a problem for this analysis
because both [n] and [g] are deleted (=disappear) before the diminutive suffix
but only [g] leaves behind the trace of nasality:
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2)

fan-vyr --> fan-r - far ‘seal’
kuyn-¥r —> kuyn-r —> kuver —> Kuar ‘roll’
jan-vr —> fag-r —> idr ‘sheep’

K'uvn-wr > kuvtper -- ku¥r —> kudr  ‘free time’

The “floating” nasal analysis predicts that both [r] and [g] should nasalize

the previous vowel, as in (3):

3)

[+N] [+N] [+N]
| I
vn -->deletion) va C--> (relinking) ¥ C

One could assume that prior to coda deletion a rule sets the [+nasal] feature
of [l (but not that of [m]) "afloat" as in (4):

4)

[+N] [+N] [+N]
I I
vy --(delinking) v g C --> (deletion) ¥ & C

But this analysis has two flaws. First, it cannot be generalized to cover the
nasal “absorption” of other languages, as we shall see momentarily. Second,
it does not really explain the difference between [n] and [g] since we must

assume that the point of articulation of a nasal influences the delinking of

nasality for no cbvious reason.
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The derivation in (1) assumes that a vowel is nasalized only if the
following nasal consonant deletes. But In Choctaw, a [v+n] sequence
surfaces as a long nasalized vowe! [$:], which means that the nasal
consonant has not undergone deletion. We cannot derive the Choctaw data
on the assumption that the [+nasal] feature of the nasal consonant delinks
leaving its segmental content behind, as this produces incorrect results:

d)

[+N] [+N] [+N]
l I
am-lowak --> ab-lowak --> @b-lowak ‘my fire' cf: [&-lowak]

We cannot derive the correct form by lengthening the nasal vowel over the
[b] as in [@b-lowak] --> [&-lowak], since such a derivation would mess up
other forms : [sihfb-i] --> *[ghl:-li] ‘to stretch-hn grade’. The facts of
Choctaw cannot be derived on the assumption that the [nasalj feature
“floats” at all. Rather, we must assume that the whole nasal segment is set

“afloat™:
6)
[+N]
/|
v 1 C-->(delink segment) v j C --> (spread and nasalize vowel) ¥gC
L1 || I\
XX X XXX X XX

But 1ike other derivations which “float” nasality, this derivation {s counter-
intuitive. Recall that not all nasal consenants are equally susceptible to
“absorption” (1abial nasals resist absorption as compared to coronal nasals
etc.) The model in (6) must assume that the point of articulation of a nasal
influences the delinking of the root node of the nasal. Since the root node
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contains both place and nasality, this means that the point of articulation of
a nasal influences not only the delinking of the place node (which is to be

expected) but also influences the delinking of nasality for no obvious reason.

(111) Another weakpoint of the “floating” nasal analysis concerns the
correct statement of inalterability. Let us assume, for the sake of the
argument, that coda deletion deletes the timing slot of a nasal while
somehow “floating” the nasal feature which eventually nasalizes the

previous vowel:
7
Coda deletion:

[+IN] [+N]
sl

|
X -=>0 /__
coda

Coda deletion must be prevented from applying to nasals in homorganic
clusters which are not “"absorbed” in Aguaruna, Capanahua and Western
Muskogean. This means that the coda deletion rule must not apply to the
geminate structure in (8):

8)

[+N] place
\V/ A\
sl sl
.

X X
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To derive this fact we must assume that the deletion of the timing slot is
sensitive to whether or not the segmental material of the nasal is linked
exclusively to the nasal or to the nasal and the following consonant.  In
other words, we must assume that coda deletion obeys Hayes(1986b) Linking
constraint:!

Association lines in a structural description are interpreted as exhaustive

However, this solution 1s unsatisfactory because Schein&Steriade(1986)
have shown that Hayes' Linking Constraint cannot be correct as stated.
Structure-dependent rules may apply to a geminate cluster as long as its
segmental content remains intact. Moreover, the restriction against
deleting the timing slot of a nasal If it shares the place features with
anything else is not motivated. Long vowels and geminate consonants can
shorten even though they share place features (e.g. vjvj --> @vj; CiC{ -=> 8Cj)
so it cannot be the case that the sharing of place features in principle
prevents the deietion of half of a geminate. Rather if the deletion rule is
restricted to apply to a place-less glide, then place-assimilation will bleed
it.

The derivation of nasal "absorption” endorsec in preceding chapters
can derive the bleeding effect of place assimilation without the aid of of
Haye's Linking Constraint. Nasai absorption targets [N] and [N] is created by
debuccalization or place-node deletion. if place assimilation occurs before
debuccalization, it will bleed it because debuccalization is subject to

IThis solution was proposed by Gui-Sun Meon( 1986).
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geminate blockage as defined in Schein&Steriade(1986) (§ 1.2). By this
principie, a rule that deletes the place node of nasals in coda position will
not be able to apply to a nasal that shares the place node with the following

onset consonant as shown in:
[+N]
9) place-—>@ /__lo

place
/ \

m] [p rule (9) does not apply to [m).
coda onset

Alternatively, if place assimilation is ordered after debuccalization, it
simply destroys the target of absorption because [N] becomes a fully

specified nasal stop.

(iv) The "floating” nasal analysis makes a prediction which is not
documented in the nasal "absorption” data; namely, that the [+nasal] feature
of the deleted nasal can in principle link up arbitrarily far away from the
site of the deleted nasal. Let us see why:

"Floating” features (tones) do not attach to the timing skeleton
automatically. For example, “floating” tones may remain unlinked causing
downstep and if they link to the skeleton at all, they must do so by rule.
Pulleyblank(1983) has demonstrated that the rules which link “floating”
tones to the skeleton have a non arbitrary format. Rules of tonal
association link each "floating” tone to each tone-bearing-unit in a
continuous and directional fashion: tones and tone-bearing-units link-up
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one to one, starting from the leftmost tone and leftmost tone-bearing unit,
or from the rightmost tone and tone-bearing-unit.

The “floating"” nasal analysis creates a “floating" [nasal] feature. The
behavior of this “floating" [nasal] feature should resemble the behavior of
other “floating" features. In particular, the "floating" [nasal] feature should
obey the rules of feature association: it should link-up to nasality-bearing-
units in a continuous and directional fashion. Consequently | assumed in
(10) that the [nasal] feature links one tc one and right to left. The
derivation shows how a “floatii:g" [nasal] feature created by coda deletion
relinks to the rightmost available nas;ality-bearlng-unlt, skipping a number
of c'sand v's:

10)
[+N] {+N] (+NI
I I
cv cva cv cv --X(deletion) cv cve cv cv -->(re-1inking) cv cve cv ¢V

The problem with this derivation is that all the cases of nasal "absorption”
that | am aware of result in the nasalization of a vowel that is next to the
site of nasal deletion. To rule out this derivation we must assume that the

intervening segments are always already specified as [-nasall before the
nasal feature i get “afloat” (even if these intervening segments are

redundantly [-nasal] as e.g. fricatives or vowels in a language without nasal
fricatives or vowels). But there is no independent evidence in support of

such a move.
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The "floating" nasal analysis was first proposed by Safir(1974) and
Halle&Vergnaud(1981) to deal with the nasalization facts of Capanahua.
Recall that in this language nasal consonants spread nasality regresively.
The floating nasal analysis treated the bi-directional nasaiization
associated with nasal “absorption® as an Instance of regressive

nasalization:
)

[+nasal) [+nasal) [+nasal]  [+nasal]
I I

wiran-wi --> wira-wi --> wira-wi — -Wi
coda deletion link nasalization

Guy-Sun Moon(1986) proposes a slightly different version of this analysis
for Aguaruna; Piggot(1987) has generalized this approach to other
languages. However, the analysis in (11) predicts the possibility of a
language where the “floating" [nasal] feature “floats” over a future blocker
of nasalization. In (12) we see a derivation where the “floating” [nasal]
feature skips over a number of segments, including a [t]. Then, regressive
nasalization applies, and is blocked by [t] because [t] is [+consonantal]:

12)

[+nasal] [+nasal] [+nasal) [+nasal]
I I i

wiran-wi-tawa --> wira-wi-tawa --» wira-wi-tawd --» wira-wi-twé

delink 1ink regressive nas.

What is unnatural about the derivation in (12) is that nasalization fails to
reach the position to which the “floating" [nasal] feature was originally

attached, and this makes explicit that the location of the trigger of
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disappeared are not one and the same. This sort of situation never arises in

natural language and should be ruled out. To do this, we must prevent the

A

[+nasal] feature from “floating” over future blockers of nasalization. One
could stipulate that no blockers can be created in the interim between the
de-linking and the spreading of the {+nasal] feature. But such a stipulation
would be tantamount to making simultanous the de-linking and the spreading

of nasality: the need for "floating” the nasal feature would disappear.

Of course the derivations in (10) and (12) are pos<ibie phonological
derivations in the sense that they are allowed by the notation. However the
fact that we have found no instances of them suggests that they do not
reflect the natural chain of events that underlies the process of nasal
"absorption”. If we do not rule out the derivations in (10) and (12) as a
matter of principle at least we should reserve them for the realm of the
idiosyncratic rather than for a famfliar process such as nasal “absorption”.
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The nasal prosodies of Coatzospan Mixtec discussed in this section
have been analyzed as involving “floating" [+nasal] features. | will show
how they can be re-analyzed as involving nasal glides. | will also argue,
based on data from Aguaruna, that we should not set up “floating” [+nasal]
autosegments simply because we do not know the exact underlying ordering
of a nasal segment with respect to the other segments of the word. Thus we
have no convincing evidence that the feature [nasal] can “float” at all.
Ruling out “fioating” [nasal] features explains why we never encounter the
derivation in (10).

Poser(1980) argues that a "floating” nasal feature is needed to
account for the nasalization facts of Coatzospan Mixtec(Pike and Small

1974 and Small (p.c.))2 . However, | will present an alternative account that

2The article contains typographical errors which I have corrected in the text after
consulting PSmall. The Mixtec data has also been analyzed by Cole(1987), whose
discussion is limited to the blocking and transparency effects.
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does not make use of “floating” features. In C. Mixtec the second person
singular farailiar of the verb (2sf) is marked by a nasalization "prosody”.
The word-final vowel is nasalized, as are the preceding vowels if no
voiceless obstruent intervenes. The 2sf marker may thus be described as 2
nasalization “prosody" that proceeds from right to left, crossing sonorants
and voiced obstruents, and halting at voiceless obstruents. Where does this
"prosody” come from? The 2fs marker is a suffix corresponding to /-un/ in
other Mixtec dialects. Consequently, | will assume in Coatzospan Mixtec the
suffix is a place-less [N] which undergees “absorption” in the regular way.
That is, | predict that because the 2sf is a suffix, nasalization must proceed
from the locus of the suffix leftwards into the stem (it couid never have
proceeded rightwards from the left edge of the word, which a "floating”
nasal analysis would permit since linking can be to the leftmost or
rightmost nasality-bearing-unit).  The phoneme inventory of CMixtec is
lablals /p, mb3, m, p~m* /, alveolars /t, nd, ts, ndz s, 8 87, n, L, r /,
palatals /], nd2, [, p, y~p3/, velars /k ng kw ngw/ and vowels A fu e o

3Prenasalized consonants do not seem to co-occur in the same root with [mn ] or with
the place-less [N] unless an obstruent intervenes e.g. [nd&iad] ( </ndaduN/) ‘brittie’
(ndXA] (</nd1IN/) ‘handle’ [ndyla] (</ndyuliN/) ‘honey’'; there ara two counter-
exampies [nd2t) ‘doctrine’ [ndi] ‘leg’. There are more voiced stops than nasel
consonants in C.Mixtec, so one cannot derive the prenaslized stops as oralized versions
of nasal stops. The choice between [t8 ~ t]] [nd2 ~ nd2] [s ~ [] does not depend
exclusively on the froatness of the following vowel, so (nd@2) and [nd2) could sot both
be derived from /p/; similarly, there are no /1y, /§¥/ to derive [ngl, ngw|.
4Marlett(1988) notes that in Pan-Mixtec (and in C Mixtec) [By] cannot co-occur in the
same root with [mn p) or with the place-less nasal [N] unless an obstruent intervenes
e.g. [MET] (</PIAIN/) ‘cold’ ; (M) (</MJIN/) ‘sweet, warm'. Marlett also claims that all [m
pl are derived from [By) via root-internal nasalizstion and ststes that [mn p) cannot
be followed by an obstruent in the same root. This generalization does not hold of
C.Mixtec, where we find: [pli7t1] ‘sand’, [n&M ] ‘to comb’ (784 ) ‘fan’ (1?1 ] ‘sweep'.
[p? ] must derive from /puti/ not from /yutiN/ or /yuNti/. The latter forms would
surface respectively as [yutl] and [yundt].

Sly] surfaces phoneticaliy as [f] . See footaote (4).
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a/. The so called "prenasalized stops” couid be analyzed as clusters because
there are other NC clusters in the language: [n&?u] ‘goat’ (but see footnote (
6)):

13) Nasai "prosody":

[N]

-
—

[+s0n) [-cbns]

6Mixtec roots are subject to s series of constraints which determine a template. The
assumption that NC clusters in roots are pre-nasalized stops simplifies the formulation
of these constraints. Unstressed roots must consist in a foot; that is, they must be bi-
syllabic. Stressed roots always bear stress on the first sylisble, which must be either
CV:or CV? (assuming NC clusters are pre-nasalized stops). The possible forms of stressed
and unstrossed roots are given below. Syllables are merked with a comms,
parenthesized segments are optionsl:

Unstressed: Stressed
(C)xv. v+ €)XV v+
(CXV.CY (CXCV:,CV
cxvy+ (C)XCV?rV
(CXCV.CV (CXCV?.CV

Vowels which are contiguous or separated by a glottal stop are frequently but nct
always identical. The first consonant of & root initisl cluster musi be coronal (native
roois only). In stressed roots, if the onset of the second syliable is voiceless, the
previous syliable must end in a glottal stop; if the onset of the second sylleble is voiced,
the presence of a glottal stop in the previous sylisble cannot be predicted. Roots which
I have marked with an asterisk undergo further changes: unstressed CV;V; shortens to

CV;: stressed CV:;V; shortens to CV;V;. Note thet stressed CV:CV and CV?CV become CVCV

when unstressed; and stressed CV.V and CV?V become CVV when unstressed. The
follovmg omples should illustrate the phenomens described in this pasegraph:

‘rain’ Sapi-fuu ‘hail'’ noun+ncun
&:ﬂi ‘earrings’ taindt-nie '‘leng earrings’ noun<adj
nn ‘mushroom’ [ifl-kwi?fi ‘white mushroom' noun+edj
fift ‘badger’ fif-wi?ft ‘white badger’ noun+adi
du™nu ‘shirt’ dunu-kwi?fi ‘whits shirt' noun«adj
MAH ‘house’ pi-fou ‘stone house' noun+noun

koo ‘snake’ pu?u ‘earth’ te?u ‘rotten’ ko-pu-te?u ‘fer-de-lance’
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14)

akugu-N —> ki — kifd7z ‘you are dilligent’
D) HMpi-N — K ‘you will be drunk’
C) ku-&li-N —> k0§l 'you will become angry’
d) tsa?mba-N —> ted b 'you are fat'

e) koto-ndee- N—> kot3nded 'you wi!l examine’
f) kama-N ---> kimil 'you will hurry'

g) kunu-N ---> kiinfl ‘you will run'

h) ka?mi-N ---> k¥l 'you are working'
1) ka-8afi-N --> ka-8af1 'you will diet’

1) ifa-paa-N --> 1f-mby 748 'you are good'

k) kata- N ---> katd 'you will sing’

D Ei-kWetJi-N --> T1-kWeX]1 'you will complain’

The examples (14)a-h) illustrate the transparency of [+slack v.c][?2 B &
b 15d m n] and the examples (14)i-1) illustrate the blocking effect of
[+stiff v.c.l[f t E]1. P.Small reports that whenever nasalization goes through
a pre-nasalized stop or through the fricative [8], the pre-nasalized stop does
not become a nasal stop, nor does the fricative lose its friction. This
foilows if the voiced consonants are transparent to but do not undergo
nasalization (See Ohala(1976) and Poser(1981) for arguments that nasalized
fricatives are quite difficult, if not impossible, to produce). | note that the

TThe spirant in this form is underlyingly [2] becauss voiceless consonants are always
preceded by s glottal stop when they follow s siressed vowel (cf. (ko?(3]' you will fail',
and exampies (14)(k) and (1)), but the ] in [kuffl ] is not preceded by a glottal siop as
would have been the case if it had been voiceless underlyingly . The the [f] in ex
(14)(j){1f¥-mdEA] is not preceded by s glottal stop beczuse of 8 regular process
explsined in footnote (6). P. Small reports (pc.) that the underiying voiced palstal
fricative (2] in medial position of uastressed roots varies freely between (2] sad [f) and
moreover occurs in cognate words in other Mixtec dialects (e.g. San Miguel ol Grande).
Costzospan Mixtac [f] corresponds to a voiceless velar fricative (2] in other dislocts of
Mixtec (e.g. San Miguel el Grande).

3See footaote (6).
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nasal "prosody” 1S exceptional in that it is not “blocked” by [+nasal] [m n ps.
If the nasal “prosody” rule targets [+sonorant] segments as in (13), then [m i
nl will undergo the rule and wiil not "block” assuming, of course, that the

rule is feature changing (see § 1.2).

Although nasalization is characteristic of the 2sf suffix, that is not
the source of all nasal vowels. Nasai vowels arise in two other ways:

First, vowels up to the first obstruent are always nasalized following
a nasal consorant [mn p]. This accounts for the nasai vowels in (16):

15) Progressive nasalization:

[iN]

[+sono}ant] [+sonorant]
16)

a)dumd  ‘shirt’
b)nfinde  ‘prickly pear’
copd®i  ‘sand

dmEimE ‘sleep’
e) mal ‘aide’
fpd2  ‘fire

g) pi74-isa ‘emphatic-negative’

Second, some morphemes appear to have underlying nasal vowels, that
is to say, nasal vowels that result from neither of the two processes
presented above. The following are some C.Mixtec roots that appear to have

these vowels:

9See footnote (4).
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17)

a) tél 'fingernail’
b) tstill ‘turkey ben'
c) nd&R ‘grease’

d) tan ‘cousin’

e) i ‘'word'

1) ol ‘where’

g) {8 ‘sweet’

h) &8 nose’

i) &ryeé ‘sandal’

C. Mixtec i1s not the only Mixtec dialect with nasai vowels in roots. In the
related Acatlan Mixtec diaiect roots ending in nasal vowels end optionally in
a nasal vowel+lenis velar nasal (Pike&Wistrand 1974) [} ~ [Tlip] ‘nine’; so |
will assume that they end in [N] in CMixtec. Root-final [N] undergoes
"absorption” in the regular way as shown in (18). This assumption is cost-
less given that we need a way of accounting for nasal “absorption” in the
loanword vocabulary of CMixtec anyway, e.g. Spanish [xwan] --> [xwaaN] --
> CMixtec [xw#3] ‘Juan’ (there are no root-final or morpheme-final nasals In
CMixtec). Again, | predict that since [N] is at the end of the root,
nasalization must proceed from the end of the root inwards (it could never
have proceded from the left edge of the root rightwards, as a "fioating"
nasal analysis would permit). Note that [N] is like any other nasal in that it
does not block nasalization from the 2sf suffix as the examples in (19)

show:
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18)

ku-&iiN ---> ku-8&i ‘get angry’

ku-§isiN - ku-fis] ‘get warm'

19)

ka-ku-pi8iN-tuN  ---> ka-k{I-f187-t0 ‘she 1s getting warm'
ku-8iN-N  ---> k-8 'you will get angry’
ku-p{8IN-N ---> k-FI81 'you will get warm'
kalde-tsipuN-N ---> kalde-tSipd 'you are working'

Before discussing Poser's “floating” nasal analysis, let me establish
that the blocking effect of voiceless consor=nts in the nasalization prosody
is a true instance of blocking. The alternative analysis would require a rule
denasalizing vowels that precede voicaless consonants. That this analysis
cannot work is shown by the follcwing form:

20) ku-Su?kuN-N---> ku-8u? kl 'you will get tall’

A rule denasalizing vowels before voiceless consonants would incorrectly
predict *(k{isu?kd | Moreover, there are instances of nasal vowels before
voiceless consonants across morpheme-boundaries: [€88 -ku?tul « /EsuraN/
'put in' + /kutu/ 'tight'. The existence of such forms argues against an

across the board de-nasalization before voiceiess consonants.

Poser's argument that a “floating” [nasal] feature is needed in
CMixtec is that the distribution of [N] in roots is not random. A careful
inspection of the data in (i17) leads him to conclude that a vowel may be
nasal only if the vowel to its right is nasal (untess it is the word-final
nasal), and then only ‘7 the intervening consonant i1s not a voiceless
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obstruent. Thus there are many roots containing only oral vowels and many
roots with the last vowel n2<al. There are also words in which nasality
extends to vowels preceding the 1ast vowel and these are all words in which
the intervening consonant, if there is one, is a sonorant, as in (17)(a-f) or a
voiced obstruent, as in (17)g). When a voiceless obstruent intervenes, as in
(17)h-1), the non-final vowels must be oral. In other words, the possible
nasalization patterns for roots are as follows:

21)

CVCV
cve¥

c¥c¥  (Intervocalic ¢ is voiced)
* cffcw

Of course, exceptions to this pattern may be created whenever a nasal
consonant nasalizes the following vowels, as in (17)b-c & q). Poser arques
that the nasalization pattern for roots is readily derivable on the
assumption that roots in C.ilixtec are associated with a "floating" nasal
feature that associates to the rightmost nasality-bearing-unit, and then
spreads regressively until blocked by a voiceless segment.:

22)

[+N] (+N] [+N]

I /1

cvév -=> (link)cvé¥ --> (spread) c¥&¥
[+N] [+N] [+N]

I I
cvtv -=> (link)cvt¥ --> (spread) cvt¥
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However, it is quite possible to account for the root nasalization pattern
without recourse to a “floating” [nasal] feature. [c¥cvw] patterns do not exist

because whenever [N] precedes a homomorphemic obstruent stop, it
undergoes place assimilation and cannot be “absorbed” (Spanish (syento] -->
CMixtec [syendu] ‘hundred’; Spanish [sakramento] --> CMixtec [stramendu]
‘'sacrament’); if it precedes a homomorphemic nasal or fricative, it deletes
before "absorption” has a chance to apply. As a result only root final [N]'s
trigger root-internal nasalization.

Finally, | note that the nasal “prosody” associated with the 2sf in C.
Mixtec 1s bi-directional:

23) ku - pI&N - N-ndu --> k0-p1&-ndd ‘are you getting warm?

and voiceless stops block bi-directionally also:
24)

ku-tipi-N-ko --> ku-fip T-ko 'you will push us’
nefiN-N-ko--> né&?[¥-ko 'you will sweep us’

If, as Poser suggests, the 2sf suffix consists of a “floating" [nasal] feature
that 1inks to the rightmost nasality—bearing-umt, then we should expect the
"f!oatlng“ [nasal] feature to “skip” over voiceless consonants, contrary to
fact:
29)
[+N] [+N] [+N]
| l

ku-tifi- o -ko —> (1ink) ku-tipi- ¢ -k§ --> (spread) ku-tifi- ¢ -k6
*[kutipik3]
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Of course, mechanically, there are ways of preventing this "skipping" , e.g.
by requiring that the linking of the “floating" [nasal] feature take place
before further suffixes are added (that is, cyclically), or by stipulating that
voiceless consonants are underlyingly [-nasall. However, these constraints
are unnecessary If the nasal feature 1s linked to the skeleton throughout the
derivation.

For the sake of completeness ! note that there is an unsolved aspect
of CMixtec nasalization which is independent of whether the [nasal] feature
“floats"” or not, but which has to do with the domain of nasalization. Recall
that root internal nasal harmony and the nasal harmony triggered by the 2sf
suffix are both blocked by voiceless consonants. This suggests that they are
one and the same rule. But if this is the case, determining the domain of
nasal harmony becomes a problem.

Polymorphemic forms with [N] that do pot involve the 2sf suffix fail
to spread nasality from one morpheme to another:

26)
a) ku-pi&iN-u --> ku-p187-u 'l got warm'
b) ta?aN-ika-o --> t&-{7ka-010 ‘your distant cousin’

In {26)(2) the root boundaries appear to block the spread of nasal harmony.
Similarly nasal harmony in (26)(b) fails to spread from the root /ta?aN/
‘cousin’ to the root /ika/ ‘distant’. By contrast, the nasality of the 2sf

I10For an explanation of what the glottal stops are doing see footnotes (6,7 ).
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spreads bi-directionally across morpheme boundaries (compare the form in
(27) with the form in (26)(a) which has the same root /RI&8N/ ‘'warm’):

27) ka-ku-I&IN-N-ndu  ---> ka-k{-gis-nd€ ‘are you going to get warm?’

It appears that nasalization is defined on two separate domains: the word,
as in the form in (27) and the morpheme, as in the forms in (26). The
progressive nasalization triggered by nasal consonants [m n p) seems to be
restricted to the morpheme too: [ka?mfl-o] ‘kill-we', [ka?rlf-u} kill-I'. | leave
this 1ssue open, but note that an analysis where phonogical (e.g. stress)
rules are bounded by the morpheme has been proposed for Diyari by
Poser(1986). | should mention that root-internal nasalization is not
peculiar to C. Mixtec, but 15 shared by the majority of Mixtec dialects (see
Marlett(1988)). Since only C. Mixtec has a nasal "prosoc:” related to the 2sf
marker, this means that the “absorption” process which root-final nasals
undergo is probably distinct from that associated with the 2sf marker,
though | do not have enough information about C. Mixtec to determine this
for sure.
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Terena(Bendor-Samuel 1960, 1966 and p.c.!! ) is another language
which has been claimed to have a “floating” nasal (Poser 1980, Piggott
1987). The phonemic inventory of this language is labfal /p m w/, coronal
/ts[rny/, velar /k x12 [h) Xy [hy)/, laryngeal /? h / and vowels /1 e a o
u/. | will give an alternative analysis. The first person singular subject of
a verb or first person singular possessor of a noun 1S marked by a
nasalization “prosody” applied to the unmarked (third person) form of the
verb or noun. This prosody is described by Bendor Samuel(1960) as follows:

28)

(a) the nasalization of all vowels and semi-vowels in the word up to the
first stop or fricative. In words without stops or fricatives all vowels and
semi-vowels are nasalized, together with (b) a nasalized consonantal

sequence replacing the f lrst stop or fricative in the word as follows: mb
replaces p, nd repiaces t ng replaces k, Bz replaces both g and b, and p2
replaces both [ and iy,

The operation of this process is illustrated in (29). In each case, the first
form given is the unmarked third person, and the second form given is the
first person singular. In the first person singular forms every sonorant is
nasaiized until the leftmost obstruent is reached and this is voiced and
prenasalized:

1Terena is also described by Baldus (1937), Esstlack (1968), Ekdahl et. af (1964 1979),
Harden (1946) Eastlack (1968).

12The descriptions of [x] aad [xy] are problematic. Bendor-Samuel (1960} and
Harden(1946) ¢1ve [n] and [hy). EkdahisButler(1979) report they sound like plsin sad
palatalized versions of Brazilian Portuguese. When prenasalized thess sounds are
voiced and fronted to [n2} [nzy).
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29)

a) piko

b) otopiko
¢) tkoku
d) simoa
e) isuko

f) fupu

g) efa

h) ha?a

1) ehikowo
j) ahya?afo
k) iwatako
1) owoku
m) yono
n) oye?reko
0) omo

p) eno

q) niko

r) aukopowo
S) arunoe

If we assume that the data in (29) involves a "floating" [nasall
feature, then the rules which effect the first linking of this “floating"
[nasal)] feature can be quite complicated. The simplest alternative apprears
to be that the “floating" [nasal] feature 1inks to the leftmost timing siot of
the word and spreads rightwards onto sonorants until the spreading is
blocked by an association line (assuming that the “blockers" of nasalization

‘he feared'
'he chopped’
‘well’

‘he came’

‘he hit’

‘his mandioca’
‘he knew'
‘father'

‘he bathed’
‘he desired’
‘he sat’
‘house’

‘he walked'
‘he cooked’
‘he carried’
‘mother’

‘he ate’

‘he returned’
‘giry’

mbiho
61@op1ko
ok
nzimoa
TnZuko
n2upu
¢nza
nza?a
gnzikowo
gn2arafo
TwWindako
SWogu
¥3n3 "
8ye 10
Smd

Gng
ringo
#lnkopowo
ndE

‘| feared'

‘| chopped’
‘my well’

‘| came’

‘I hit’

‘my mandioca’
‘| knew’
‘my father’
‘| bathed'

‘| desired’
‘| sat’

‘my house’
‘| walked'

‘I cooked'

‘| carried’
‘my mother’
'| ate’

‘| returned’
‘my girl’

are already specified [-nasal] when nasalization takes place):
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30)

[«N] [+Tll [+N] [-N]
b
arasa --> (link)&rasa --> (specify "blockers” as [-nasal))drasa -->

[+N] [-N] [+N]  [-N]
N N
(spread nasality) & ¥ & sa --> (prenasalization)¥ ¥ &nsa

31)

[+N] [+N] [+NI[-N] [-N]
| \/
gsarasa -->(link)2arasa -->(specify “blockers” as [-nasall)nzarasa

[+N)-N] [-N]
\/ |
--> (spread nasality) nzarasa

The delicate part of this analysis is the treatment of word-initial nasals.
word-internal nasals are transparent to the spreading process (e.g. (29)
(m,0,p,s)) and do not themselves spread nasality (e.g. (29)(d)). The fact that
when the “floating" [nasal] feature links to a word-injtial nasai, the nasal
spreads nasality (e.g. (29)(q)) suggests that nasals are not specified for

nasality when spreading takes place:!3

13Crucially, the derivation in (32) sssumes that it is possible to specify the [-nesail
feature of [s] before the [+nasal] feature of [n). This essumption does aot follow from
the underiying phonemic contrasts in Terena. None of the fricatives contrasts
distinctively with a nasal fricative; hence, the [-nasal] value of fricatives is redundant
in the sense defined by Sterisde(1987a) (see § 1.2 ). On the other hand eral stops
contrast distinctively with nasal stops; hence, the [+ nasal] value of [n] is distinctive in
the sense defined by Sterisde(1987a). Steriade(1987a) argues that universally,
segments acquire distinctive values tsfore they acquiro redundent valuos. This
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32)

[+N] [+N]
I
dadasada-->(linkdnadasada -->(specify blockers as [-nasal])

[+N]  [-N] [+N]  [-N]
| | S l

~
N

--> nadasada -->(spread nasality)n & nd sada -=>(specify nasals

BN EMEN

as [+nasal], prenasalization)n & n ii’fs ana

The derivations in (30) (31) and (32) asume that the fact that in
Terena nasality spreads from the beginiing of the word into the word has
nothing to do with the fact that the “floating" [+nasal] affix is after all a
prefix ( the other pronoun affixes in Terena are prefixes and are (at least
some of them) glides: [w-utanna] ‘our plate’ (y-aye] ‘your brother’). Rather,
the pattern of nasalization results from an idiosyncratically defined linking
rule which happens to link the “floating” [+nasal] to the leftmost availabie
timing slot. Theoretically, the linking rule cculd have been quite different:
it could have linked the [+nasal] feature to the rightmost available timing
slot “skipping" over any unspecified “blockers” (e.g. fricatives are
redundantly [-nasal] because there are no [+nasal] fricatives in Terena). |
would challenge this assumption. Instead, | would give the derivation in (33)
where [N] spreads nasality while {m n] do not because {N] is a placeless
glide:

ordering is obeyed in (33) and disobsyed in (32). However, as there are many ways of
dealing witk "biocking" I have not addressed this issue in the text.
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33

[+?ll|[+N]{+N] [+:~l] [+b:][+lNl[+N][|-N][I+Nl
I
Nnanasana--> (specifyblockersas[-N)Nnanasana -

[+N]  [-N][+N]
I ||
(IN] nasalizes sonorants in feature changing fashion) Nn&ndsanga

[+|N] [-rl [|+N]
--> (prenasalization, N deletes)n&§n&nsana

Thus 1t is quite possible to give an alternative derivation of the Terena
facts that does not assume the existence of a "floating" [+nasal] feature.

6.3 “EIQaI]ng“ |+nasa” features and derivational ammgmn‘

One of the current arguments which 1s cited to set up "floating"
[nasal] features is the fact that there are cases in which one cannot know
exactly where [N] was positioned with respect to the other segments before
nasalization took place and [N] was deleted. Such cases can be dealt with by
allowing derivationally amhiguous surface forms to have more than one
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underlying representation: one for each possible placement of [N] in the
timing tier. Arepresentation with a "floating" [nasal] feature 1s considered
more economical in that it is unique and yet non-committal as to the
uncertain ordering of the [nasal] feature in relation with the other segments
of the word. | show below that despite the attractiveness of the “floating”
nasal hypothesis, we must allow derivationally ambiguous forms to possess
more than one underlying representation.

According to the phonological rules of Aguaruna, a root such as [f&§8]
‘rat’ could be /yaNya/ or /yayaN/ underlyingly (for a discussion of Aguaruna
nasalization see 8§ 4.1.2, 42.1) ). Similarly the root [PI§{i ‘insect’ could be
/piNyu/ or /piyuN/. 0ld speakers of this language dis-ambiguate their
underlying forms when a stop initial suffix is attached to the root: /vaNya/
becomes [FEFE-kil(via bi-directional nasalization); /piyuN/ becomes [piy{in-
i]u-ll (via assimilation to the stop and local nasalization). By contrast
young speakers of Aguaruna treat [E$¥) [PI#U] and similar potentially
ambiguous forms as though they had two acceptable underlying
representations: e.g. /yaNya/ or /yayaN/. Consequently, in the speech of
these youngsters [f¥§8-ki] (</yaNya/ via bi-directional nasalization) varies
freely with [yayln-k3] (</yayaN-ki/ via assimilation to the stop and local
nasalization). Crucially, young speakers do not provide alternative analyses
to forms whose derivation is not ambiguous: [bik{d] ‘small animal’ is always
/bikuaN/ ; [pfigka) is always /nuNka/ ‘earth’ and [N] assimilates to a
following stop In all cases. So, clearly, the property of having two
underlying forms 1s not an idiosyncracy of the lexical items [§&§d] [pIg]
etc., but should be attributed to the fact that these items can be derived iIn

more than one way.
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Derivaticnal ambiguity has not led young Aguaruna speakers to posit a
“floating” [nasal] feature. Let us assume, for the sake of the argument, that
a "floating” nasai feature has been posited. The only way to derive the two
freely alternating surface forms, [§&§8-ki] and [yaydn-ki] is by relativizing
the rule Iinking the “floating” [nasal] feature to the timing tier. Let us say
that the “floating” [nasal] feature has a choice of linking to the leftmost or
to the rightmost nasality-bearing-unit in the word:

34)
[+N] [+N] [+N]
| N,
yaya --> (link) faya --> (bi-directional nasalization) $&
35)
[+N] [+N] [+N]

| N
yaya --> (link) yay8 --> (bi-directional nasalization) 93/95

If the suffix [-ki] is added to the intermediate form [fayal, we get
bidirectional nasalization [PE§E-Ki);, if it 15 added to [yay#] a local
prenasalization rule spreads nasality from the root vowel onto the
following consonant, creating a pre-nasalized stop:

36)

[+«N] {+N] {+N] [+N]

| | I\
yaya --> (link) yay --> (affixation) yayd-k --> (loc. prenas.) yayd-gid

To derive the final form (yaydin-kil where bi-directional nasalization has not

applied, we must assume that the application of the local prenasalization
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rule has created a geminate structure which bleeds any subsequent
app'lication of bi-directional nasalization. In other words, we must assume
that bi-directional nasaiization is a structure dependent spreading rule and
that geminates cannot participate as triggers of structure dependent rules:

37)

[+N]
I\ .
yayd-pki --> (bi-directional nasalization cannot apply) [ yay&-pki)

But the derivation of the preceding paragraph cannot be correct because
Schein&Steriade(1986) have shown that geminates are never restricted
from participating in rules that do not affect their segmental make-up. In
particular, geminates participate as triggers of structure dependent
spreading rules in Tigrinya and Turkish. Thus it is clear that the only
possible explanation of the speech of young Aguaruna speakers is that they
posit muitiple underlying representations for each derivationally ambiguous
surface form. | conclude that representational economy does not justify the
postulation of “floating” [nasal] features.
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i have argued in this chapter that the “floating” nasal anaiysis cannot
expiain ine emergence of nasal vowels in nasal "absorption” processes. |
have also shown that there is little evidence that the feature [+nasal] can
float, since it is possible to re-formulate "nasai prosodies” in terms of a
disappearing [N]. If the feature [nasal] cannot “float" at all, we may derive
the fact that a derivation such as the one in (10) 1s not found anywhere.
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Chapter 7

ARE ALL NASAL GLIDES PLACE-LESS?

The arguments in this chapter concern the possibility that the nasals
undergoing absorption may not necessarily be place-less nasal glides, but
may be nasal glides with place features in the same group with the oral
glides [w yl.

(1) Nasal glides exist and can he derived from nasal stops. Based on facts
from Basari (S 7.1) | show that nasals in coda position are not only subject
to processes of debuccalization, but may undergo various other “weakening”
processes such as spirantization and gliding. On the hasis of such evidence |
conclude that nasals exhibit the whole spectrum of stricture possibilities
e.g. from stop [g] to continuant consonant [yl to giide [d] ([-round) or (W]
([+round)) to place-less glide [N]. Chen(1975) and DeChene&Anderson(1979)
have reconstructed simiiar developments in Chin¢se, Greek and Polish, but
their reconstructions are historical or distributicnal and do not involve
alternations.
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(11) Certain facts in Coatzospan Mixtec can be viewed as indicating that
when 2 palatal nasal becomes [§] it spreads its nasality onto surrounding
vowels. If this Is true then 1t 1s not the place-less condition of [§] which
prompts the spreading of nasality (since [§1 has place features) but the fact
that 1t 1s a glide. This suggests that nasal “absorption” may be fed by nasal
gliding: v --> v§ - §.

The first step in the argument that nasal absorption may be able to
target vocalic nasal glides in the same group with [y w] is to demonstrate

that such nasal glides exist. In fact | will show that nasals exhibit the
whole spectrum of stricture possibilities e.g. from stop [g} to continuant
consonant ¥ to glide [ ([-round)) or {w¥] ([+round)) to place-less glide [NI.

A language where nasal stops undergo spirantization is Basari(AlLbot8&Cox
1966). The phonemic inventory of Basari is labials /p bm £ w/, coronals /t

dns1t] 4 ny/, velar /k g g b [x)/, lablo-velars (pronounced with
ingressive lung air) /kp gb gm /and vowels /[+hi] 1 &, Uz ; [-hi -fow] e, o2
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[+low] & a:z, D 2:/. In this language, a nasal in coda position becomes
[+continuant] unless it is followed by a homorganic stop consonant, in which
case the nasal surfaces as a fully occluded stop. This latter restriction
suggests that homorganic stops spread their [~continuant] feature onto the
preceding nasal in such a way that Basari spirantization cannot apply or is
simply undone. The rule is given below on the assumption that the feature

involved here is [continuant] (but see footnote (1) for discussion):
1) Basari spirantization: [+nasal] --> [+continuant] / ____C

This rule targets pest-vocalic nasal stops in position before a consonant
and syllabic nasals in postion after word boundary and before a consonant.
Syllabic nasals iIn isolation (that is, not followed by a consonant) do not
undergo the rule. Examples in (2):

IThe rule in (1) is related to two other rules of "spiraatization” (1) [+nasai] --> (7, )/
v:_-[u, il. The nasals in this context pattern like [w, y] in causing the following high

vowel to become close. (2)imn p b1l -~ [B8dY pal /v __// (end of uttersace).
According to Abbot&Cox these two rulss of "spirantizetion” would be rules of Jegition,
but Abbot&Cox do not define what they mean by "fortis” vs. "lenis”. One possibility is
that "lenis" means “continuant”, as hypothesized in the text. However, it may also mean
“lax": “fortis" [mn pgbl] follow what appear to be short [-ATR] tense vowels
(Stewart(1967) describes [-ATR] vowsls as "strangled”, which suggests thsai the
articulation of these vowels is tense, not iax as usually assumed). “Fortis" [m 1] are
transcribed as velarized {=[-ATR]?): (m 4 ] “fortis" [b] is unreleased. Whether the
feature in question is [continuaat] or [tense] it is clear that the process is one of
weakening.
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mbwo: m
animpu: e
isozm*b]
ptha Tyunth] pW¥or
thinepd3( me&¥ yindi

da:p IA nwu:
:l&mdl e
sun*thikpiz yfek
pkbathif Twid WD
wonkhy usEpwhooy # fui

ifecy*wix

Similar cases of spirantization have been noted elsewhere by
Chen(1975:116) Guanzhong(NW Mandarin) *[ag] --> [aj] and by
DeChene&Anderson(1979:530) Icelandic [n) --> [) before fricatives.

In addition to being able to undergo spirantization, coda nasais In
Basari can undergo gliding. The rule 1s given below:

3) Basari gliding: [*nasal CORONAL or DORSAL] --> [-consonantal ] /__//

The rule in (3) targets primarily utterance final [n], (it targets utterance
final ] in a restricted set of cases which is not well defined):

4)

s@n --> saf 'to pound’

ifemn --> ifes§f ‘wings'

man pdi-n) --> man ndiw 'my guinea corn’
man iz --> mar v 'my rope’
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The nasal glides in (4) can be seen to alternate with nasal stops before a

vowel-initial word:

5)
iso:§f ‘language’
isom il ‘two languages’

Moreover, there are no utterance final [m]'s In Basari, a gap which is

explained by the gliding rule.

The gliding rule really outputs nasal glides because [§ Wl pattern

with oral [y wl in at least two phonological processes. Post-vocalic glides
In Basari undergo two rules to which nasalized [§ W] are also subject. The

first 1s given in (6):

6) Nucleus Insertion: v(2) + (w,W,y, &) --> v() (1,1, u, )

Nucleus insertion provides an independent syllabic nucleus for oral or nasal

glides in Basari as shown below:

7)

sl --> saf] ‘to pound'

ifes§f --> ofedl ‘wings’

man 5diw --> man ndid 'my guinea corn’
may) nmi~W --> man ymi={l 'my rope’
kbjwacy --> kRjwaci 'small one’
kpe:w --> klilipeu ‘night2

2AbbotsLox do not mention whether there exist say oral glides after short vowels.
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The second rule is given in (8). Examples in (9):

8) Vowel Spread: vz; (,1) --> vzy vy, 1)
I

[-iow]
9)
ifed --> ofe:& 'wings'
sod --> 80:6 'to speak'

*eri *ori, *usild

cf: kWhUbWothbfzu  ‘friendship’
mar nmis{l 'my rope’

Now, clearly, it must be the case that [m] is becoming a glide since,
otherwise, it would not undergo nucleus insertion and vowel spread. Note
that the [§'] (<n]) must be assumed to be coronal, as e.g. [y] in Chukchi (§
3.3.3) which velarizes before another coronal (including itself). Simiiar
stages of nasal gliding have been reconstructed by Chen(1975:115-6) for a
number of Chinese dialects, though in none of these do the nasal glides
alternate with nasal stops as in Basar!: Hebei(N Mandarin) *[en, in, uen, yn] -
-> [el, tel, uel, yeil, Amoy (S Min) *{iag] --> [if] --> [iff]; X1ang (Chenx1) *{wn] -
-> [V]; [em] --> [vell]. DeChene&Anderson(1979:515) Lesbian greek [-ns-j -->
[is]. On the basis of such evidence | conclude that nasals exhibit the whole
spectrum of stricture possibilities, e.g. from stop gl to continuant
consonant [y] to glide [di] ([-round)) or [%¥] ([+round]) to place-iass gitde [N).

3There are spparentiy no sequences of *(+lowlvil though there are sequences of
[+lowlvd :[£]aff ]'to bring’ vs. (Mwari] ‘small one'.
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Since place-less nasal glides are the usual targets of nasal
“absorption” ore might wonder whether vocalic nasal glides can also undergo
the process. The only case | know of where nasalization might be analyzed
as triggered by a nasal which becomes a glide while preserving its place
features occurs in Coatzospan Mixtec. In Coatzospan Mixtec(Pike&Small
1974), the palatal nasal [p] varies freely with [§f). When [p] becomes [,
the nasal feature spreads out in both directions and is blocked by voiceless
consonants (P.Small p.c.): /kupu/ --> [k{§(] 'meat’.  Bi-directional
nasalization is not triggered by the loss of place features since the place
features of [p] are preserved. Rather, bi-directional nasalization tis
apparently caused by the change from nasal stop to glide. Unfortunately, the
CMixtec argument is based on a single form which can be re-analyzed. The
[#] in (k$] might be an underlying [y] since [B] and [y] become respectively
[m] and [p] whenever they co-occur with nasal consonants or vowels In the
same root (Mariett 1988). Thus the derivation of (kU] might simply be
/kuyuN/ --> [kU§{] -->(optionally)klip@]. For further discussion see
footnote (4) Chapter 6.

Nonetheless, according to Chen(1975) vocalic nasal glides underwent
“absorption” causing the preceding low vowel to raise in some Chinese

202



dialects: Dengchuan(SW Mandarin) *{an fan] --> [ae€, f&] --> [ae€, €] If Chen
Is right, what role does place assimilation play in bleeding nasal
“absorptton®?  One possibility is that place assimilation bleeds nasal
“absorption” because it always involves the assimilation of stricture,
Including the feature [-consonantal]l. However, it {s not the case that place
assimilation spreads stricture in all cases. Mascaro(1978) formalizes a
place assimilation rule in Catalan which involves point of articulation only,

and not stricture:

10) Catalan coronal assimilation ([p,] [m] are [-distributed] labials):4

nt ->mp/__pb

p, f

Dk kg
1)

‘they are... ‘'we are...

solnjamics ..friends'’ solm]amics '..friends' tilplpa ‘I have bread'
solm]pocs “..few' solm]pocs  ..few' alplfeliz ‘'happy year'
“so[mlfelicos "..happy’  solmlfelicos "..happy’
solglgrans ..big’ solglgrans  '.big

4Mascaro asserts this rule targets [t] optionally; it is not clear whether it targets [l
obligatorily. [t] end [n] do not assimilate to palatal [pa] or lamtno-palatal consonents (¥ % Y],
which do not spreed their palatal articulation: so{n,][r]iures ‘they are fres', soln,)[¥Jermans
‘they are brothers’. The fact that the palatality of these ssgments fails to spread must be
stipulated. [t] and [n) would be expected to become [¥] and [ ) before & paletal or 1amino-palatal
([¥] and [} are under lying segments in Catalan, so structure preservation is irrelevant). In the
text | have ignored the effect of place assimilation among coronals: {nd] --> (gd](id] -->(1d] (nr]
-=>[nr}] [1r) -->[}r] (=) --> [x==] ([®] is 2 trilled [r] end [B] is a fricative, untrilied [p]).
Palatals and lam1inc- palatals behave as though they have a [ -anterior] coronal articulation: [ra)
-=>[n, &) [1a) -=>[L,a) [ta) -->[t,A) [n¥) -->[n %) (1) -->[1, %) (¥ -->[t, ¥ ([n)]
(1] [t,) are [-enterior] coronal). Other processss ignored in the text sre: nasalization, (e.g. calp)
mans —> ca{m] mans ‘no hands') voicing assimilation (e.g. se{t] mans--> se{d] mans '7
hands'), lateral gsmination ([t A] ~-> [n 2] [t1] -->[11]: se[1]}inies 'seven lines'
se{r](r]ibres seven books') and latera! backing (e.g. &{1 Jgos ~-> e[k ]gos ‘the dog' where [4] is
coronal [-back][-high)(Mascaro( 1978:46)).
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selt] ‘seven’ calp] no’ polk] ‘few'
selmlmans 's.hands’  calplma 'n. hand' polkjpa . bread'
selp,jfocs s fires’ calp,Jfoc  'n. fire’

se(klklases 's houses' calplik]ases

Given that we cannot rule out place assimilation rules involving only point
of articulation we must assume place assitmilation bleeds nasal "absorption”
only when point of articulation and stricture are spread together. Nasals in
NC clusters that share point of articulation only should be able to undergo
"absorption” by gliding as in (12).

12)

p! pl
/\ /\

vm p --> wvwW p-—>%  (gliding)
I |
[+cons){+cons] [-cons]+cons]

| am not aware of any examples of (12). Hence | must leave this issue open
to further investigation.
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