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Abstract

Theoretical and Typological Issues
in Consonant Harmony

by
Gunnar Olafur Hansson
Doctor of Philosophy in Linguistics
University of California, Berkeley

Professor Sharon Inkelas, Chair

The study of harmony processes, their phonological characteristics and parameters of typo-
logical variation, has played amagjor role in the development of current phonological theory.
Consonant harmony is a much rarer phenomenon than other types of harmony, and its
typological properties are far less well known. Since consonant harmony often appears to
involve assimilation at considerable distances, a proper understanding of its nature is crucial
for theories of locality in segmental interactions.

This dissertation presents a comprehensive cross-linguistic survey of consonant
harmony systems. | show that the typology of such systemsis quite varied as regards the
properties that assimilate. In spite of this variation, they share aremarkably uniform typo-
logical profile. For example, the default directionality is anticipatory, with progressive har-
mony arising from stem-control effects. Furthermore, consonant harmony never displays
segmental opacity, unlike other harmony types, and it is never influenced by prosodic
factors or bounded by prosodic domains. Finally, consonant harmony is frequently
sengitive to the relative similarity of the interacting consonants.

On the basis of these properties, | develop a generalized analysis of consonant
harmony within Optimality Theory. A key ingredient is interpreting consonant harmony as
agreement (rather than spreading), arising through syntagmatic correspondence motivated

by such factors asrelative similarity. | show that absolute directionality poses fundamental
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problems which previous OT analyses have not dealt with, and propose solving them by
appealing to the notion of targeted constraints. A wide range of casesis analyzed in detail,
illustrating different directionality patterns as well as subtle interactions between harmony
and phonotactics.

A further claim is that these agreement effects are based in the domain of speech
planning. I show how consonant harmony systems share a number of characteristics with
phonological speech errors. These include the bias towards anticipatory directionality,
irrelevance of intervening segments, and similarity effects. A particularly striking parallel
involves so-called Palatal Bias effects, robustly documented in research on speech errors,
which also characterize coronal harmony processes. Parallels of this kind provide strong
evidence in favor of analyzing consonant harmony as agreement at-a-distance, rather than

spreading of features or articulatory gestures.
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CHAPTER 1
INTRODUCTION

Harmony is the widespread phenomenon whereby all phonological segments of a particular
type within a particular domain (the morpheme, the stem, the word, etc.) are required to
agree with respect to some phonological property. Within morphemes, harmony manifests
itself as a static cooccurrence restriction, prohibiting disharmonic combinations but allowing
harmonic ones, as shown schematically in (1a). When harmony reaches beyond the
confines of individual morphemes, on the other hand, it can be directly observed ‘in action’,
asit resultsin assimilation: A potentially disharmonic combination is made harmonic by
forcing one segment to agree with another in the phonological featurein question, as shown

in (1b).

Q) Surface manifestations of harmony in phonological feature [+F]

a Harmony within morphemes (static restriction):

Allowed Prohibited
loF...aF/ *laF...—aF/
[—oF...—aF/ *[—aF...aF/

b. Harmony across morphemes (active process):

Input: /...aF.../+/...—aF.../

l
Output: /...aF.../+/...aF.../  (or, dternatively: /...—aF.../ +/...—aF.../)

Vowe harmony, where the segments that are crucially required to agree in some features are
vowels, is quite common cross-linguistically. It iswell-attested on al continents, in all major
language families, and examples are attested of vowel harmony involving just about every

phonological feature that has been used to cross-classify the vowel space (backness,
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rounding, height, tongue-root advancement or retraction, etc.). Likewise, vowels and
consonants are frequently required to agree with each other in properties such as
nasalization or pharyngealization (‘emphasis’); we might refer to such harmony systems as
‘vowel-consonant harmony’. The phonological and typological properties of vowel
harmony and vowel-consonant harmony systems have been studied in great detail in the
theoretical literature. A considerably much rarer kind of harmony phenomena is when
consonants of a particular type are required to agree with each other in some property, often
across a considerable stretch of intervening vowels and consonants — where these
intervening segments do not appear to participate in the harmony in any obvious way. This
phenomenon iswhat is referred to as consonant harmony. Because of itsrelative rarity in
the world' s languages, consonant harmony is not as well documented as other types of
harmony. Thisin turn has stood in the way of developing a full understanding of the nature
and characteristics of this phonological phenomenon.

Nevertheless, consonant harmony has figured quite prominently in the literature on
phonological theory over the past two decades, especially as regards issues of locality in
phonological interactions. However, the argumentation has tended to be based on a small
number of well-known cases. Even the most ambitious survey-oriented studies to deal with
consonant harmony systems, Shaw (1991) and Gafos (1996[1999]) arerelatively limited in
their scope and the number of cases surveyed (the same is true of Odden 1994, who also
deserves mention here). The present study offers the most detailed typological study of
consonant harmony phenomena in the world’s languages to date, based on an extensive
survey of attested consonant harmony systems.

The magnitude of the database that underlies this study allows several important
typological generalizations to emerge, which have eluded previous researchersin this area,
and which strongly suggest that consonant harmony is fundamentally different from most

cases of vowel harmony as well as ‘ vowel-consonant harmony’. These generalizations in



turn form the basis of a generalized phonological analysis of consonant harmony systems,
couched here in the framework of Optimality Theory (Prince and Smolensky 1993).
Finally, the interpretation and analysis of this phenomenon that is developed here sheds new
light on the relationship between the consonant harmony in the phonological grammars of
(adult) languages and the consonant harmony processes that are frequently observed in

child language.

1.1.  Consonant harmony: A pre-theoretical definition

In atypological study of the kind undertaken here, it is important to adopt a carefully-
phrased working definition of the phenomenon about to be surveyed. Firstly, the definition
must be wide enough, as one must take care not to build one's expectations or pre-
conceptions directly into the definition itself, in order to avoid circularity.

In the most extensive survey of consonant harmony to date, Gafos (1996[1999])
appearsto fal into thistrap by building the predictions of histheory of articulatory locality
(see 1.2.3 below) into the working definition of consonant harmony that the survey is based
on. As will be discussed below, an important corollary of articulatory locality is that
consonant harmony can only involve articulatory parameters controlling the shape and
orientation of the tongue tip-blade, since these alone can permeate intervening vowels and
consonants without interfering significantly with their articulation or acoustic properties.
These are, of course, precisely the parameters which define coronal-specific distinctions
such asdental vs. aveolar vs. postalveolar, apical vs. laminal, etc., and the prediction of the
theory is thus that coronal harmony is the only possible type of consonant harmony. The
survey carried out by Gafos (1996[1999]) appears to confirm this prediction, but only
because he seems to limit it a priori to coronal harmony systems! No mention is made of

long-distance consonant assimilations which do not involve such coronal-specific



distinctions, some of which have been widely discussed in the literature, e.g., by Odden
(1994).

The result is a circular argument, which seriously weakens Gafos' claim that the
theory of articulatory locality is vindicated by the typology of consonant harmony systems.
The theory predicts that non-coronal consonant harmony cannot exist, and those attested
phenomena which might count as plausible examples of non-coronal consonant harmony
aresmply ignored in his survey.

In order to avoid such circularity, the present study adopts a simple pre-theoretical

working definition of consonant harmony, as stated in (2):

2 Consonant harmony (definition):
Any assimilatory effect of one consonant on another consonant, or assimilatory co-
occurrence restriction holding between two consonants, where:
a thetwo consonants are separated by a string of segmental material consisting of
at the very least avowel; and

b. intervening segments, in particular vowels, are not audibly affected by the assm-

ilating property.

The definition in (2) is also designed to be narrow enough to exclude phenomena which
may well be fundamentally different from consonant harmony as defined here. The
restriction in (2a) separates the (apparent) long-distance assimilations involved in consonant
harmony from the assimilations under adjacency found in consonant clusters, e.g., /rl/ - [l]
or /sd3/ - [fd3]. It should be emphasized that the definition in (2) does not necessarily
imply that the two are distinct phenomena. However, it is quite possible that they are

distinct, and collapsing long-distance assimilations and cluster assimilations could therefore



muddle the picture and prevent clear generalizations about one or the other from becoming
apparent.

The restriction in (2b), which limits the scope of the study to those assimilations
where the intervening vowels and consonants are not audibly affected, separates consonant
harmony from what was referred to above as * vowel-consonant harmony’, i.e. such pheno-
mena as nasal harmony or pharyngealization harmony. Again, the restriction in (2b) in itself
does not condtitute a claim that these two phenomena are distinct (although that claim will be
made and argued for in thiswork). Indeed, severa previous studies have made the claim that
the two are essentially the same, and that the intervening segments are affected in consonant
harmony, athough without any readily audible result. The point in (2b) is that we cannot
take it for granted that this is the case; consonant harmony may be different from vowel-
consonant harmony in some fundamental respects, but these will only emerge if we study
consonant harmony from the perspective that it is potentially a unique phenomenon.

Finally, another limitation built into the definition in (2) deserves mentioning.! This
study equates harmony with assimilatory interactions; al phenomena involving long-
distance dissimilation of consonants thus fall outside the scope of this dissertation. In this
respect the present work differs from many earlier onesin this area, e.g., Shaw (1991) and
Odden (1994). Again, it may well be the case that consonant assimilation and dissimilation
are governed by the same principles and constrained in similar ways. But this cannot be
taken for granted as an a priori assumption, and the inclusion of dissimilation casesin this
study would have raised many additional questions beyond the ones examined here. For
example, laterals and rhotics can interact in long-distance assimilation (harmony) as well as
dissimilation (‘disharmony’) but the latter seems to be far more common cross-linguis-
tically. Contrasting sibilants such as /s/ and /{/, on the other hand, are that consonant type

which isby far the most often involved in long-distance assimilation, whereas extremely few

1 Asregards the inclusion of ‘static’ cooccurrence restrictions alongside ‘active’ assimilations (resulting in
alternations), see section 2.3 for justification.



cases of sibilant dissimilation are attested (yielding, e.g., /s...s/ - [{...s]). The explanation
for such asymmetriesis an interesting and important issue in itself, but by excluding dis-
similations from the present study, thisis|left to future investigations.

There is one area where the line between dissimilation and assimilation becomes
difficult to draw in practice—that of static cooccurrence restrictions, which govern the
permissible shapes of morphemes (typically roots) in many languages. In such cases, the
evidence available tells us that certain combination of consonants are disallowed, but we
frequently have no way of telling how a (hypothetical) input form with the disallowed
combination would be ‘repaired’ in the output — by assimilation or by dissimilation.
Imagine a language where the sibilants /s/ and /{/ are not allowed to cooccur within mor-
phemes, i.e./s...s/ and /f...{/ are adlowed but */s...{/ and */{...s/ are not. We might account
for this by assuming that the language has consonant harmony, and that hypothetical inputs
like/s...f/ or [f...s/ do not surface intact because they undergo assimilation to [{...{] or
[s...s] (thus merging with the faithful outputs of underlying /f...f/ and /s...s/). But it is
equally possible—though perhaps less plausible—that the gap is due to dissimilation. For
example, we might assume instead that the hypothetical inputs /s...{/ and /{...s/ do not
surface intact because they undergo dissimilation to, say, [t...{] and [{...t] (provided that
such surface sequences are permitted in the language in question).

In the scenario just outlined, the dissimilation alternative may seem rather far-
fetched. But the truth isthat certain cases which might be analyzed as (morpheme-internal)
consonant harmony have in fact been interpreted in this way. In a number of languages,
gjective stops are not allowed to cooccur in morphemes unless they are identical (i.e. share
the same place of articulation). Thus morpheme shapes like /t’Vk/ and /t’Vt’/ are allowed,
but not */t’Vk’/. One way of stating the generalization isthat if cooccurring stops differ in
Place, then they may not both be [+constricted glottis]. This characterization is roughly
equivaent to saying that a hypothetical input like /t’Vk’/ would surface as [t’VK] (or [tVK’])



in the output, i.e. by dissimilation. In fact, thisis exactly how cooccurrence restrictions of
thistype are treated in the OT analysis developed by MacEachern (1997[1999]). However,
we might just as well paraphrase the generalization as *if cooccurring stops are both [+c.g.],
then they must also agree in place of articulation’. This, then, would be equivaent to saying
that aninput like /t’Vk’/ gets repaired by ‘ place harmony’, i.e. assimilation to [t’Vt’], rather
than ‘laryngeal dissimilation’ to [t’Vk].2

Before proceeding to discuss previous approaches to the analysis of consonant
harmony, it is useful to look at a straight-forward case of consonant harmony that fits the
definition in (2) above. In the Athapaskan language Navajo, consonant harmony affects the
sibilant sets /s, z, ts, ts’, dz/ vs. [f, 3, tf, tf, dz/. Members of the two sets cannot cooccur
morpheme-internally (a restriction which dates at lest as far back as Proto-Athapaskan-
Eyak, cf. Krauss 1964.) Moreover, when sibilants from the two sets are juxtaposed in
heteromorphemic contexts, harmony is enforced in a right-to-left fashion, the rightmost
sibilant determining the [tanterior] value of any and all preceding sibilants. This is

illustrated in (3).

3 Sibilant harmony in Navajo 1SgPoss prefix /{i-/ (datafrom Sapir & Hoijer 1967)

a [i-lt? ‘my horse’
fi-tar? ‘my father’

b. fi-tfth ‘my nose’

C. si-ts’a? ‘my basket’
si-zid ‘my scar’

Theformsin (3a) show that the underlying form of the 1Sg possessive prefix is/fi-/, and it

surfaces as such also when the following stem contains one of the [-anterior] sibilants /{/,

2 Notice that this is entirely parallel to the §/f case discussed above. In that case, the choice was between
‘[tanterior] harmony’ (/s...J/ - [f...f]) and ‘[tcontinuant] dissimilation’ (/s...J/ - [t...f]).
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Itf/, etc. (3b). However, if a[+anterior] sibilant occurs in the stem, the /{/ of the prefix
harmonizeswith it (3c), surfacing as[si-] rather than the otherwise regular [fi-].

Although the examplesin (3) show a prefix harmonizing with afollowing root, the
harmony trigger need not belong to the root but may itself occur in an affix. Furthermore,
the harmony is not sengitive to the number of sibilants occurring in the word; the underlying
[+anterior] specification of the rightmost one determines the surface [+anterior] value of all

preceding sibilants. Thisis shownin (4).

4) Navagjo: Interaction of roots, perfective /-s-/ and * 4th person’ /dzi-/

a dzi-di-bah /dzi-di-ba:h/ ‘he (4th p.) starts off to war’
b. dzi-z-ti ldzi-s-til ‘he (4th p.) islying’
c. dzi-3-yif /dzi-s-yi:f/ ‘he (4th p.) is stooped over’

The so-called ‘ 4th person’ (or deictic subject) prefix has the underlying form /dzi-/, asis
evident from forms like (4a), where no sibilant follows. When followed by the perfective
prefix /-s-/ (which isvoiced to [-z-] under conditions not relevant here), this prefix surfaces
instead as [dzi-] due to consonant harmony (4b). However, when this very same prefix
sequence is followed by aroot containing asibilant, asin (4c), it isthe root sibilant which
determines the [+anterior] value of both preceding sibilants.

Before leaving this simpleillustrative example, a few characteristics deserve to be
pointed out, which will become relevant in the following chapters. First of all, the
directionality is anticipatory (right-to-left), a property characterizing many consonant har-
mony systems. Secondly, the harmony is neutralizing and feature-changing, in the sense
that the prefix sibilants targeted by the harmony are underlyingly specified as [+ant] or
[-ant] and this underlying contrast is obliterated by harmony, which forces either [-ant] -

[+ant] or [+ant] - [-ant] depending on the circumstances. This, again, is not an uncommon



state of affairsin consonant harmony systems, but is typically not true of vowel harmony
systems.3 Finally, the harmony is oblivious to the intervening vowels and (non-sibilant)
consonants intervening between the trigger and target sibilants. In (4c), the intervening [y]
has no effect on harmony, and the same s true of nonsibilant coronals such as|t] or [n], cf.
[d3i-3-té:3] ~ /d3i-s-té:3/ ‘they two (4th p.) are lying'. As will be discussed at length
below, the complete inertness of non-participating segments is a characteristic property of
consonant harmony, whereas vowel harmony and ‘ vowel-consonant harmony’ processes
often display segmental opacity, whereby segments of a certain class block the propagation

of harmony.

1.2.  Previousresearch on consonant harmony

This section briefly summarizes the discussion and treatment of consonant harmony pheno-
menain earlier works, focusing on the analysis of consonant harmony within the tradition
of generative phonology. Particularly important in this respect are analyses which rely on
spreading of phonological features and/or articulatory gestures, since one of the major
claims made in this thesis is that consonant harmony is in fact not to be construed as

spreading at all.

1.2.1. Early sources
It appears that the first to explicitly discuss phenomena that fall under the definition of

consonant harmony was the Danish linguist Otto Jespersen. In his textbook of phonetics,

3 Imagine a language with rounding harmony dependent on height (as in Turkish or Y owlumne), where a
suffix high vowel agrees in rounding with a preceding high vowel, allowing only CiC+i and CuC+u, but
not *CiC+u or *CuC+i. For this rounding harmony to be entirely analogous to Navajo sibilant harmony,
it would have to be the case that the language contrasts /u/ and /i/ in suffixes. This contrast would be
maintained after non-high vowels, where harmony is inapplicable, thus CaC+i would contrast with CaC+u,
CoC+i with CoC+u, and so forth. After high vowels, on the other hand, the contrast would be neutralized,
the suffix vowel taking on the [trounded] specification of the preceding root vowel: CuC+i - CuC+u
(merging with underlying CuC+u) and CiC+u - CiC+i (merging with underlying CiC+i). Vowel
harmony systems with these characteristics are at best rare, if not unattested.
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he discusses various examples of non-local assimilation, both between vowels and between
consonants (Jespersen 1904:170-71). Jespersen argues that cases of assimilation at a
distance (Assimilation auf Abstand) are often most appropriately characterized as ‘ harmon-
ization' (Harmonisierung). Jespersen then lists a considerable number of examples of such
harmonization, all of which seem to be sporadic diachronic sound changes. The same issue
is also discussed in Jespersen (1922:279-80), where apartially overlapping list of examples
is presented. Some of Jespersen’s examples of ‘ consonant harmonization’ (Konsonanten-
Harmonisierung) can be classified as coronal sibilant harmony, including Danish and
German ‘vulgar’ [fer'fant] or [fer'zant] for Sergeant [ser'fant] and French chercher <
cercher (cf. English search) from Lat. circare. Interestingly, several of the other examples
Jespersen cites appear to be classifiable as major-place harmony, involving labiality, viz.
English brimstone < brinstone, megrim < migraine, as well as English pilgrim and German
Pfriem from Italian pellegrino.

It is clear from the discussion surrounding these examples that Jespersen considers
consonant-harmonization to be completely equivalent to the *vowel harmonization’ (Vokal-
Harmonisierung) observed in other sporadic changes such as Italian Braganza < Brigantia,
uguale < eguale, maraviglia < miraviglia, French camarade < camerade, and the common
French pronunciations [o3or'dyi] for aujourd’ hui, idiolectal [solo'nel] solennel, [re'zerv]
réserve, [cercepe'g] européen, etc. Moreover, Jespersen appears to hold the view that such
sporadic vowel harmonizations are in turn the diachronic source of those systematic
phenomena that the term vowel harmony is nowadays usually reserved for: ‘[i]n Ugro-
Finnic and Turkish this harmony of vowels has been raised to a principle pervading the
whole structure of the language’ (Jespersen 1922: 280).

In the context of the present work, it is especially interesting to note that Jespersen
appears to consider consonant-harmonization—and perhaps vowel harmonization as well—

to have its origins in the domain of speech planning, i.e. in speech errors:

10



Each word is a succession of sounds, and for each of these a complicated set of
orders has to be issued from the brain and to the various speech organs. Sometimes
these get mixed up, and acommand is sent down to one organ a moment too early or
too late. The inclination to make mistakes naturally increases with the number of
identical or smilar soundsin close proximity. Thisiswell known from those ‘jaw-
breaking' tongue-tests with which people amuse themselvesin all countries|...]

(Jespersen 1922:279-80)

Jespersen then goes on to mention the well-known English tongue twister she sells sea-
shells by the seashore..., and explicitly considers the sporadic change observed in French
chercher < cercher to be equivalent to *when we lapse into she shells instead of sea shells
or she sdlls'.

The exact same connection is made by the ethnographer-linguist J. P. Harrington in
his posthumously published study of sibilant harmony in Venturefio Chumash (Harrington
1974; the study was written in the 1920s on the basis of data gathered in 1916). Unlike
Jespersen, Harrington is here discussing a full-fledged consonant harmony system, rather
than sporadic and isolated diachronic changes, but he cites the very same tongue twister asa

direct parald!:

Reasons for this harmony are not difficult to discern. Everyone knows how hard it is
to make the rapidly alternating adjustments in a sentence such as “she sells
seashells” and how awkward the changing sibilants sound in such a sequence. It
might therefore be expected that in a language full of sibilants of dull and sharp
varieties some means would be devised for simplifying this alternation.

(Harrington 1974:5)
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Both Jespersen and Harrington thus express the same general idea—that consonant
harmony has its roots in the domain of articulatory planning, and that it is in some sense
parallel to the interference effects observed in the production of difficult tongue-twisters
(and presumably in speech errorsin general). This notion is quite similar to the view of
consonant harmony that will be argued for in this study. One should be careful, however,
not to read too much significance into the fact that these linguists of the early 20th century
apped to articulatory planning to explain consonant harmony phenomena, since this may in
part be due to the hegemony of articulatory rather than auditory (or acoustic) considerations
in the field of phonetics at the time of Jespersen’s and Harrington’ s writings. Nevertheless,
it cannot be denied that the parallel between the ideas expressed by these scholars and the
conclusions arrived at in the present study is striking.

Although Jespersen did use the term ‘ consonant-harmonization’ (Konsonanten-
Harmonisierung) in discussing sporadic sound changes, the currently conventional term
‘consonant harmony’ appears to have been first proposed by Karl V. Teeter in a short
article on Wiyot and Cree (Teeter 1959). Teeter briefly mentions phenomenain a number
Native American languages—Wiyot, Cree, Navajo and Wishram—which have to do with
consonant harmony (in the sense defined in 1.1 above) and/or sound symbolism. The
distinction between consonant harmony, which by definition involves assimilation, and
consonant symbolism is somewhat muddled, perhaps in part owing to the brevity of the
article. However, Teeter does note that Navajo sibilant harmony is ‘purely morpho-
phonemic’, in that it is phonologically rather than morphologically conditioned. In the other
languages he cites, however, the alleged consonant harmony coexists (and largely overlaps)
with elaborate systems of diminutive-augmentative sound symbolism. In Wiyot, for
example, the coronals /t, s, 1/ are changed to /tf, {, r/ in augmentative forms (which aso add

the suffix /-atfk/) and to /ts, §, r/ in diminutive forms (which take the suffix /-o:ts/).
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As Teeter notes, Wiyot also shows the very same alternations in contexts that more
closaly resemble consonant harmony, in that the conditioning environment is phonologically
defined. When a stem contains a consonant of the ‘diminutive’ or ‘augmentative' type, i.e.
Itsl, Itf1, 1§/ or Ir/, affixes with /t, s, I/ will change accordingly.# Thus, for example, a suffixal
/sl isredlized as[(] after astem containing /{/, and a suffixal /1/ isrealized as [r] after a stem
containing /r/. Asinstances of consonant harmony, neither of these processesis particularly
remarkable; sibilant harmony and liquid harmony is attested elsewhere (cf. the survey in
chapter 2). The problem isthat in the Wiyot case, the two are ‘ collapsed’ into one: /s/ - [f]
also takes place after stemswith /r/, and /1/ - [r] islikewisetriggered by stemswith /f/. This
makes it far less feasible to analyze the Wiyot phenomenon as consonant harmony in the
strictest senseg, i.e. asinvolving assimilation (but see Cole 1987[1991] for an attempt along
those lines).

For this and other related reasons, Gafos (1996[1999]) rejects the idea that cases
such as Wiyot, where sound symbolism is involved, should be considered examples of
consonant harmony: ‘However systematic or interesting these phenomena may be, they
cannot be coherently analyzed as instances of assimilation’ (Gafos 1999: 231). Although
thisistrue of most reported cases of sound symbolism, the possibility should not be ruled
out that sound symbolism phenomena might be involved in the diachronic devel opment of
individual consonant harmony systems; the pervasive identity patterns resulting from sound
symbolism might be analogically reanalyzed as being bonafide cases of assimilation (i.e.
consonant harmony) rather than global alternationsin phonological shape (see section 6.3.3

for discussion).

4 Teeter notes a similar phenomenon in Cree, where /t/ — /ts/ in the formation of diminutives (with the
addition of a suffix containing /s/), but where the same change is ‘ carried over also to some non-diminutive
forms with an /s/ near the end of the word' (Hockett 1956:204). In the latter cases, which seem to be dueto
a kind of surface analogy, the morpho-semantic conditioning is absent and the /t...s/ - /ts...s/ change
seems to be more akin with consonant harmony than sound symbolism.
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1.2.2. Consonant harmony in generative phonology

It is safe to say that harmony phenomenaand their analysis have played a prominent rolein
the development of generative phonological theory over the past decades or so. The
discussion has tended to focus on vowel harmony systems rather than consonant harmony
systems—which is hardly surprising given the fact that the former are vastly more common
cross-linguistically than the latter. Perhaps because of this ‘primacy’ of vowel harmony,
those theoretical phonologists who have worked on harmony systems have consistently
assumed that whatever (synchronic) mechanism or motivation which underlies vowel
harmony is aso the one operating in the case of consonant harmony systems. This was of
course trivially true of classical generative phonology, where all processes of segmental
phonology, including assimilation (and thereby harmony as well), were expressed using
essentially the same notational scheme of feature-based rewrite rules. But the intuitive idea
that consonant harmony and vowel harmony are manifestations of the same basic pheno-
menon—an a priori assumption which has always been taken for granted, rather than
justified with any kind of explicit argumentation—nhas proven very long-lived, and has
survived all the major theoretical innovations that have shaped the devel opment of generative
phonological theory over the years.

Halle & Vergnaud (1981) develop an analysis of harmony systems that in part
makes use of the formal constructs of metrical phonology (see also the discussion in Poser
1982). Halle & Vergnaud distinguish between two classes of harmony systems. Thefirst is
what they refer to as dominant harmony—exemplified not only by systems traditionally
known as dominant-recessive (e.g., Kalenjin ATR harmony) but also others, such as Akan
ATR harmony, Finnish backness harmony and Capanahua nasal harmony. For these
phenomena, Halle & Vergnaud adopt an analysisin terms of autosegmental feature spread-

ing. The other class they recognize is that of directional harmony, which they exemplify
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with rounding harmony in Turkish and Khalkha Mongolian, as well as sibilant harmony in
Navgjo.>

For directional harmony, Halle & Vergnaud suggest that ‘languages make use of a
mechanism [...] which is an adaptation of the metrical structure mechanism that is otherwise
employed in various stress and accent systems' (1981:10). Under this view, harmony
results from feature percolation by way of a branching metrical-tree structure erected over
the participating segments. The trees are either uniquely right-branching, yielding consistent
right-to-left harmony (as in Navajo), or uniquely left-branching, yielding left-to-right
harmony. The feature specification of the designated terminal element (or ‘head’) of the
tree—the one dominated exclusively by strong nodes rather than weak nodes—is copied
onto the root of the tree, and percolates downward from there to all terminal nodes of the
tree. Thisis illustrated schematically in (5) for the case of Navgjo sibilant harmony; the
right-branching treeis erected over any and all coronal sibilantsin the word (indicated here
by ‘S’). The harmonizing [tanterior] feature is denoted here as [®] for typographical

reasons.

5) Metrical analysis of right-to-left sibilant harmony (Halle & Vergnaud 1981):

w w w S
s .. $ .. S .. S
(0] [y®] [B] [a®]

S Interestingly, Halle & Vergnaud (1981) also analyze voicing assimilation in Russian consonant clusters
as acase of directional harmony.
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The [aanterior] specification of the rightmost sibilant (the * designated terminal element’) is
copied by rule onto the root of the tree, from whence it percolates down to each and every
terminal node, overriding the specifications [Bant], [yant], etc. of the preceding sibilants.

Although the metrical formalism developed by Halle & Vergnaud (1981) did not
become widely accepted as a well-suited tool for analyzing harmony phenomena, it has
certain interesting properties. For example, segments that do not constitute terminal nodesin
the tree—nonsibilants in the case of sibilant harmony—are irrelevant to the harmony and
thus cannot interfere with or block the propagation of the harmonic feature.

The approach to harmony developed by Piggott (1996, 1997) shares certain
affinitieswith Halle & Vergnaud’s metrical analysis. Piggott’s analysisrelies on the notion
of prosodic licensing, and takes the view that harmony may hold as arelation either between
segments or between suprasegmental units (syllables, feet). On this view, harmony is driven
by a family of constraints on featural agreement between adjacent constituents,
CONSTITUENT CONCORD or CONCORD for short (Piggott 1996). The constituent type
licensing the harmonic feature may be specified parametrically as the segment, the syllable
or the foot, and the directionality is also a matter of parametric variation, with CONCORD-R
driving left-to-right harmony and CONCORD-L right-to-left harmony. Piggott (1996) uses
this formalism to analyze both nasal harmony (e.g., in Malay and Barasano) and nasal
consonant harmony (in various Bantu languages; cf. section 2.4.4 below). The latter is
analyzed as harmony at the level of either the syllable (e.g., in Lamba) or the foot (e.g., in
Kongo). The fact that intervening vowels are not realized as nasal is attributed to Structure
Preservation (Kiparsky 1985), and obstruents are likewise unaffected because only sonorant
consonants can be nasal-bearers in the languages in question.

The similarity to the metrical-tree analysisliesin the fact that harmony is propagated
by way of nodes in a suprasegmental tree structure. Moreover, just as the metrical harmony

trees of Halle & Vergnaud' s analyses are ad hoc structures that serve no other purpose than
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to account for harmony, so too is the suprasegmental ‘foot’ that Piggott (1996) uses to
account for unbounded nasal consonant harmony in Kongo. The examplesin (6) illustrate
how this harmony is captured in Piggott's analysis. The example in (6a) shows the
derivation /-kin-ulul-a/ - [-kinununa] ‘to re-plant’ and (6b) shows /kudumuk-is-il-a/ -
[kudumukisina] ‘to cause to jump for (s.0.)’; in both cases an /I/ in asuffix surfaces as[n],

harmonizing with anasa in the preceding verb stem.

(6) Kongo nasal consonant harmony as ‘foot-level’ nasal harmony (Piggott 1996)

a Underlying representation: /-kin-ulul-a/

[nas] >
| |
Ft Ft
o (@ o) (0)

A A

b. Underlying representation: /kudumuk-is-il-a/

WV

[nas]

| |
Ft Ft

o o (o 0) (CL)
C V C Vv C V C Vv C \Y/ C V

I L T e ) A A I B
k u d u (m wuvu kK ) s 1 (n a

As should be apparent from the structuresin (6), the ‘feet’ which license the nasal feature,
and between which nasal harmony is assumed to hold, are not the independently motivated
metrical constituents that ordinarily govern stress patterns, etc., in most languages. Instead,
these are independent constituents whose existence is assumed solely for the purpose of

accounting for harmony: ‘[t]he foot that plays a role in harmony is an autonomous unit
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called the Harmony Foot (H-Foot)’ (Piggott 1996:158). On Piggott’s analysis, an H-Foot
is projected from a segment bearing the harmony feature [nasal] in the underlying repre-
sentation, and this segment is associated with the head syllable of that foot. Thisis indicated
by underlining in the above examples. H-Feet are maximally binary, and in Kongo they are
assumed to be trochaic.

In (6a), the disyllabic foot encompasses the second and third syllables, and any and
all *nasal-bearing’ segments within that foot surface as nasal—hence /lu/ - [nu] in the
non-head syllable of that foot. In the disyllabic foot of (6b), on the other hand, the non-head
syllable /ki/ contains no nasal-bearing segment and therefore surfaces intact. Asfor the final
syllable in both (6a) and (6b), it is parsed into a (degenerate) H-Foot, to which the [nasal]
feature is associated due to the constraint CONCORD-R, indicated by the arrow connecting
the two H-Feet. The reason why the penultimate syllable [si] in (6b) is‘skipped’ isthat it
contains no nasal-bearing—i.e. nasalizable—segment. Such a syllable can only be parsed
into the dependent position of a (trochaic) H-Foot, as the syllable [ki] is, or else remain
unparsed altogether, like [si].

It should be emphasized that Piggott’ s licensing-based analysis, like all analyses of
harmony phenomena to date, equates consonant harmony (as defined in 1.1 above) with
vowel harmony and ‘ vowel-consonant harmony’, in that all are taken to be manifestations of
the same basic phenomenon. Piggott’'s applies his analysis both to nasal consonant
harmony and to nasal harmony. Furthermore, he suggests that transparency effectsin vowel
harmony systems indicate that the harmony operates between feet in the languages in
question (e.g., Wolof ATR/RTR harmony and Khalkha Mongolian rounding harmony). In
such systems, syllables containing atransparent vowel ‘are either assigned to the dependent
position in H-Feet or remain unfooted’ (Piggott 1996:171), exactly like the syllables

lacking nasal-bearing segments in Kongo.6

6 Piggott (1996:170) concludes that his theory ‘seems to allow for the occurrence of other cases of long-
distance consonant agreement’, but refrains from taking a definitive position on ‘what is responsible for

18



Although they do allow for interesting possibilities, the full implications of which
have yet to be explored fully, analyses in terms of metrical trees or ‘harmony feet’ have not
been widely accepted as the preferred treatment of harmony phenomena in generative
phonological theory. By far the most common mechanism used to account for harmony—
including consonant harmony—is autosegmental feature spreading. The basic properties of
thiskind of analysis are well enough known that they do not need to be explained in detail.

A schematicillustration isgivenin (7).

(7)  Harmony as autosegmental spreading:

a Xi X| /Xk b. *X X /Xk
|- S N
F G F H G

The elements X;, Xj, Xy can be construed either as representing segments (i.e. as skeletal
positions or root nodes) or as hierarchical nodes located lower in the feature-geometric
tree—e.g., articulator nodes such as [Coronal] or [Labial]. Likewise, the elements here
indicated as F, G, H represent either individual features (e.g., [anterior], [nasal]) or super-
ordinate feature-geometric nodes such as [Laryngeal] or [Coronal]. In the scenario in (73),
harmony results in Xy assimilating to X; by way of [F] spreading from the latter to the
former. The intervening element X; has no effect on this spreading in (7a), whereasin (7b)
X; blocks the harmony, since spreading of [F] would result in aline-crossing violation.
Locality is thus an extremely important issue in all spreading-based analyses of

harmony. For each individual case, the class of target elements must be appropriately

restrictions on consonant harmony’. Nevertheless, he makes the interesting speculation that any feature
which may be licensed by a higher prosodic category, such as the H-Foot, must be compatible (in principle)
with vowels—given the fact that feet are headed by syllables, which in turn are the headed by vowels. From
this Piggott draws the conclusion that ‘[c]onsequently, syllable and foot harmonies may be restricted to
those patterns in which harmonic features can be organized as vowel features.” Interestingly, this seemsto
completely rule out the possibility of coronal harmony (e.g., sibilant harmony)—the most common type of
long-distance consonant agreement by far—a corollary of which Piggott appears to be unaware.
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defined—e.g., such that in (7a) [F] only spreads to Xy, rather than to both X; and Xy.
Secondly, any and all intervening segments that are transparent to the harmony must be
unspecified on the tier which contains the spreading feature [F], since otherwise harmony
would be blocked asin (7b). Given these assumptions, harmony can be construed as alocal
relation, in that the interacting segments are ‘adjacent’ on the relevant autosegmental tier
(the one hosting F, G, H). Thislocality requirement has been expressed in dightly different
ways in different works (see, e.g., Archangeli & Pulleyblank 1987; Steriade 1987; Shaw
1991; Odden 1994), athough they all share the same fundamental idea. Two representative

examplesare givenin (8).

(8) Conditions on locality in phonological interactions
a Strict Adjacency (Shaw 1991):
The target of a phonological operation must be adjacent to the trigger on the relevant
autosegmental tier.
b. Locality Condition (Odden 1994):7
In arelation involving A, B and the nodes a, B which they immediately dominate,

nothing may separate a and B unlessit is on adistinct plane from that of a and .

Nowhere are the issues of locality and adjacency raised more acutely than in consonant
harmony systems, where the trigger and target consonants are often separated by long
stretches of intervening segmental material. Following the adjacency conditions expressed

in (8), the fact that these intervening segments are transparent indicates that they are not

7 Odden further assumes that further adjacency conditions may be imposed on individual phonological rules,
such as Syllable Adjacency (target and trigger must be in adjacent syllables) or Root Adjacency (the root
nodes of target and trigger must be adjacent). Another such language-specific parameter is Transplanar
Locality (nothing which separates the nodes dominating target and trigger may also dominate an element on
the target tier), which effectively collapses planar distinctions. For example, Transplanar Locality allows
intervening labial consonants to block rounding harmony in some languages—on Odden’ s assumption that
rounding harmony involves the spreading of [labial].
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specified on the tier/plane on which the harmony is operating. Most autosegmental
spreading-based analyses of consonant harmony phenomenathus rely quite heavily on the
representational tools of feature geometry and underspecification.

Shaw’s (1991) analysis of coronal harmony in Tahltan is a good example of this
genera approach. Tahltan has a three-way harmony system involving the fricatives and
affricates of the following sets: dental /6, 0, t0, t0°, do/ vs. aveolar /s, z, ts, ts’, dz/ vs.
postalveolar /f, 3, tf, t{’, d3/. The rightmost coronal of the /0/, /s/ or /{/ series triggers
harmony on any and all preceding such coronals. Non-corona consonants and all vowels
are transparent to this harmony. More importantly, so are the plain coronal series/t, t’, d, n/
aswell asthelateral series A, 1, tt, t’, dl/, as can be seen from such examples as /ja-s-t’tf/
- [jaftt’etf] ‘I splashed it’ or /ni-0i(d)-t’a:ts/ - [nisit’a:ts] ‘we got up’.

Shaw (1991) analyzes Tahltan coronal harmony as resulting from the simple rule
expressed in (9), which spreads the rightmost [Coronal] node leftward, with concomitant

delinking of the previous [Coronal] specification of the target.

9 Tahltan corona harmony rule (Shaw 1991):

Placetier: 0 )

Corond tier: o )

On this analysis, the transparency of vowels and non-coronal consonants falls out straight-
forwardly from feature geometry: these segments are not specified on the [Corondl] tier, and
do thus not constitute potential targets. However, the same must also be true of the plain
coronal series/t, t’, d, n/ and the lateral series 1, 1, ti, t¥*, dl/, in spite of the fact that these
consonants are all (phonetically) coronal. Here Shaw appeals to under specification; she
assumes that both series completely lack a [Place] node (and therefore also a [Coronal]

node). Furthermore, the locality condition entails that the feature [+lateral] must be located
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relatively high in the feature-geometric tree. The representations Shaw assumes are as
shown in (10) for the /d/, /dl/ and /d0d/ series. (The internal structure of /dz/- and /dz/-series
consonants is like that of the /dd/ series, but with the sub-Coronal feature specifications

being [+strident] and [-anterior], respectively.)

(10)  Underspecification-based representations of Tahltan coronals (Shaw 1991):

Idi /dl/ /dd/
(0] (0] (o]
[-\.om] mm] Wnt]
PL o
cor b

[+distr]

Given these representational assumptions, the transparent behavior of the plain coronal
series and the lateral series is accounted for, as shown by the example in (11), which
represents the derivation /ja-s-tt’etf/ - [jaft’etf] ‘I splashed it’. Note that the lateral
affricate /tt’/ lacks a Place node altogether; this allows the [Coronal] specification to spread
uninterrupted from the trigger /tf/ to the target /s/ by the rule stated in (9) above.8

(11) /] a s t¥ € tf /
PLACE: 0 o o 0 o
CORONAL.: (o] B (o]

| |
[+strident] [-anterior]

8 Blevins (1994) suggests an alternative to the feature geometry and specifications assumed by Shaw
(1991). Blevins suggests that the feature [lateral] is in fact dominated by the [Coronal] node, just like
[zanterior] and [+distributed] are, but that the latter are embedded under an intermediate node [Central], rather
than being direct dependents on [Coronal]. Tahltan coronal harmony can then be reinterpreted as leftward
spreading of the [Central] node; the rule is identical to Shaw’s rule in (9) above, but with [Coronal]
replacing [Place], and [Central] replacing [Corondl].
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With the advent of output-oriented frameworks of phonological analysis, in particular Opti-
mality Theory (Prince & Smolensky 1993), the tool of underspecification cannot be used as
liberaly asin previous derivational frameworks. Most analyses along the lines of the one by
Shaw (1991) exemplified above assume that although a consonant like /t}’/ can be
‘placeless’ at the level of underlying (i.e. lexical) representation, it is nevertheless specified
as coronal in the eventual output. If the assumption of full output specification is carried
over into Optimality Theory—where assimilations such as those involved in harmony
processes are necessarily driven by constraints on output representations—then under-
specification is of no help whatsoever. If coronal harmony is arestriction on output forms,
then any segment which is coronal in the output (regardless of what itsinput specifications
are) will participate in the harmony, either asatrigger, target, or blocker.

In recent years an aternative approach has emerged which gets around this problem
by radically revising the interpretation of transparency effects such as those observed in
Tahltan coronal harmony. Instead of being transparent, i.e. ‘ skipped' by the spreading pro-
perty, the intervening segments are construed as in fact being targeted by the harmony, but
with little or no phonetic/phonological effect on their redlization. This aternative, referred to

here smply asthe dtrict locality approach, is discussed in the following section.®

1.2.3. Consonant harmony and the notion of strict locality
As outlined above, most non-linear analyses of harmony as autosegmental feature spreading
have attempted to preserve a principled and constrained definition of locality by relativizing

it to some particular class of ‘legitimate targets’. Aslong as no legitimate target is skipped,

9 It should be pointed out that some analyses of harmony phenomenain Optimality Theory do make use of
underspecified (output) representations. For example, this is how transparent vowels are treated in Hun-
garian vowel harmony by Ringen & Vago (1998) and in Finnish vowel harmony by Ringen & Heindmaki
(1999); the assumption is that vowels unspecified for backness in the output are interpreted phonetically as
front.
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locality is obeyed (even when segments that do not constitute legitimate targets are skipped).
In many cases, maintaining locality in this manner requires that underspecification be
invoked—a notion which is difficult to reconcile with output-oriented frameworks such as
Optimality Theory.

A series of recent works argues for an alternative view of locality whichis not rela-
tivized in this manner; instead, spreading is seen as strictly, segmentally local (e.g., Flem-
ming 1995b; Padgett 1995b; Gafos 1996[1999]; Ni Chiosain & Padgett 1997; Walker
1998[2000]). According to this view, all segments within a spreading domain are parti-
cipants, i.e. targeted by the spreading feature. Spreading thus respects segmental adjacency
(on the root tier); in short, there is no transparency or skipping whatsoever. In most cases,
proponents of the strict locality approach also advocate a very concrete interpretation of
phonological features, equating them with actual phonetic parameters, such as articulatory
gestures (along the lines of Articulatory Phonology as developed by Browman & Goldstein
1986, 1989, 1992 et passim). For example, thisis the interpretation underlying the theory of
articulatory locality developed by Gafos (1996[1999)).

Findings from alarge number of phonetic studies of vowel-to-vowel coarticulation
(reaching back to Ohman 1966) suggest that in astring VCqV, the vocalic place gestures are
articulatorily contiguous across the intervening consonant(s). The articulatory gestures of
the intervening consonants are superimposed on these vocalic gestures and thus co-
articulated with them. Thisis cited by proponents of the strict locality approach as evidence
that intervening consonants in vowel harmony are in fact not ‘ skipped’ by the spreading
vocalic gesture (lip rounding, tongue-root retraction, etc.) but permeated by it. Thus they
constitute harmony targets no less than the vowels. The differenceisthat the effect that the
spreading vocalic gesture has on consonantal targets have no phonological repercussions.
Strictly speaking, the surface realization of /t/ in a [-back] harmony span like /iti/ or a

[+round] harmony span like /otu/ is[t] and [t"], respectively. However, as long as con-
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sonant palatalization or labialization is not contrastive in the language in question, this fact
has no impact on the phonology of the language.

The implications of the strict locality hypothesis for consonant harmony systems
have been explored most thoroughly by Gafos (1996[1999]). Gafos assumes a one-to-one
correspondence between phonological features and articulatory gestures. This entails that
spreading involves the real-time temporal extension of a single continuous articulatory
gesture. Skipping of intervening segments is thereby impossible by definition, and all
segments that give the appearance of being transparent must thus be construed as being
permeated by the spreading gesture. Gafos (1996[1999]) argues that the cross-linguistic
typology of consonant harmony systems supports this view. Based on a survey of coronal
harmony systems, he notes that the features involved are correlated with gestures carried out
by the tongue-tip/blade. The relevant gestural parameters are defined as Tonge-Tip
Constriction Orientation (TTCO) and Tongue-Tip Constriction Area (TTCA). As a semi-
independent articulator, the tongue tip/blade is not actively employed in the articul ation of
other consonants or vowels, and the superimposition of tongue-tip gestures on such
segments has little noticeable effect on their acoustic realization. Therefore, TTCO and
TTCA settings are precisely the kinds of properties that would be expected to be involved in
consonant harmony, since they are able to spread undisturbed (and largely unnoticed)
through intervening segments.

In support of this interpretation of coronal harmony (argued for by Flemming
1995b and Ni Chiosain 1997 as well), a study on consonant-to-consonant coarticulation by
Bladon & Nolan (1977) is frequently cited as evidence for the plausibility of the analysis.
This study found that in words such as sat, does, sedan and deserve, the stops [t, d] show a
slight coarticulatory shift in tip-blade configuration towards that of the neighboring [s] or
[z] (which were found to be consistently laminal). This can be taken as confirmation that

tip-blade gestures can extend across vowels, and thus that coronal consonants can interact
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articulatorily in CVC contexts.10 However, none of the findings reported by Bladon &
Nolan (1977) bear on the question whether tip-blade gestures can extend across non-
corona consonants, e.g. in CVCVC, CCVC or CVCC contexts (where the middle con-
sonant is a non-coronal one, such as[m] or [k]). That thisis also the caseis crucia for the
gesture-spreading analysis of coronal harmony, since such harmony is never blocked by
non-coronal consonants. Moreover, it should be emphasized that the local gesture-spreading
analysis of coronal harmony has never been directly corroborated by instrumental studies of
any actual languages displaying coronal harmony (such as Navajo, Tahltan, Basgue or
Kinyarwanda, to name a few examples). All the evidence that has been adduced so far is
purely conjectural, suggesting that it isin principle possible that coronal harmony involves
the spreading of an uninterrupted gesture of the tongue tip/blade.

Given that the strict locality hypothesis emerged in the constraint-based context of
Optimality Theory, proponents of the local gesture-spreading approach to coronal harmony
phenomena typically formalize their analyses of such phenomena within that theory. As
such, these analyses will be discussed in section 4.1.1 below, where other OT-based
analyses are also outlined. In that section, various empirical flaws of the gesture-spreading
approach are discussed in far greater detail than is possible here. The main arguments are
the following. Firstly, Gafos (1996[1999)) is incorrect in claiming that * consonant harmony
is attested only for coronal consonants’ and that the features which assimilate ‘are limited to
those which describe the mid-sagittal or cross-sectional shape of the tongue tip-blade’ (p.

125-25; emphasis added). If consonant harmony is defined descriptively—and free of

10 | nterestingly, the stops /t, d/ were precisely the ones whose articulation (in non-coarticulation contexts)
was the least uniform across the pool of subjects in Bladon & Nolan's study. Whereas /1, n/ were consis-
tently apical, and /s, z/ consistently laminal, individual speakers varied much more in the articulation of /t/
and /d/. Unfortunately, the study gathered no data on possible coarticulatory effects on /1, n/ across vowels.
Note, however, that in the fricative-stop and stop-fricative CVC sequences, the fricatives /s, z/ remained
laminal. Unlike the stops, the fricatives were thus unaffected by coarticulation; this may well be connected
to the fact that they were consistently laminal across subjects as well. In short, the study by Bladon &
Nolan (1977) raise a number of additional questions which may have a bearing on the validity of the
gesture-spreading analysis of coronal harmony.
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theoretical preconceptions—asin (2) above, then non-coronal harmony most certainly does
exist, as amply documented in the survey in chapter 2. To categorize such phenomena as
something other than consonant harmony, in order to rescue the predictions of the strict
locality hypothesis, introduces a circularity which renders these predictions vacuous and
unfalsifiablein principle.

Secondly, the gesture-spreading analysis of coronal harmony phenomena advocated
by Gafos (1996[1999]) requires oneto call into question a number of clear and unequivocal
statements about the phonetics and phonology of individual coronal harmony languagesin
the descriptive literature. According to the strict locality hypothesis, those coronals which
were previously assumed to be non-targets (e.g., the plain stops and lateralsin the Tahltan
case examined in the previous section) are in fact permeated by the spreading tongue-tip
gesture. They should thus be ‘allophonically’ affected, often in a way that ought to be
noticesable (e.g., an /n/ should be realized as dental [n] if dentality is the spreading property).
However, the descriptive sources are consistently and conspicuously silent about such
allophonic differences, even when they are at least as detailed otherwise—and sometimes
even mention the occurrence of the very same alophone (e.g., dental [n]) in other contexts
unrelated to the harmony! This casts serious doubt on the empirical validity of the
predictions made by gesture-spreading analyses.

Finally, the strict locality approach predicts segmental opacity effectsto occur in at
least some coronal harmony systems. A particular type of intervening segment may be
incompatible with the spreading feature in the language in question—to use our earlier
example, dental [n] may be disallowed for some reason, and /n/ thus blocks the spreading of
dentality. However, segmental opacity effects do not seem to be attested at all in the cross-
linguistic typology of consonant harmony systems, as discussed at length in section 3.2

below (where potential counterexamples are also dealt with).11

11 1t should be noted that (genuinely) transparent vowels in vowel harmony systems remain a genuine
problem for most versions of the strict locality approach (as acknowledged explicitly by Ni Chiosdin &
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This concludes our brief survey of previous approaches to consonant harmony in
the phonological literature. All of the aternative analyses that have been discussed here have
been based on the same fundamental premise—that the same ‘ machinery’ isresponsible for
consonant harmony as for vowel harmony (and vowel-consonant harmony). To my
knowledge, no pre-OT works on harmony phenomena (and very few OT ones) have even
addressed the possibility that consonant harmony might in fact be a distinct phenomenon,
governed by principles potentially different from those seen to hold for other types of

harmony.

1.3. Centrd clams
A major claim made here is that consonant harmony is not restricted to coronal harmony,
involving coronal-specific articulatory gestures, in spite of the claim made by Gafos
(1996[1999]) to that effect. Long-distance consonant assimilations frequently involve
various other phonetic/phonological properties, such asvoicing, stricture, nasality, uvularity
(among dorsals), secondary articulations, rhoticity, and so on. In terms of their typological
profile, coronal harmony systems do not stand out in any way that might suggest that these
(unlike other types of consonant harmony) are due to strictly local-spreading along the
lines argued for by Gafos (1996[1999]) and others. With respect to their typological
characteristics, all the subtypes of consonant harmony surveyed here—coronal and non-
coronal alike—form one coherent class.

What is more, the typology of consonant harmony systems differs from that of
vowel harmony in several striking respects which have not been noted by previous
researchers. For example, consonant harmony is never sensitive to prosodic factorsin any

way (stress, syllable weight, length, foot structure, etc.), whereas thisis quite common not

Padgett 1997). Various special devices have been proposed to deal with such phenomena, e.g., nested feature
domains or reference to a separate level of representation—the latter roughly equivalent to intermediate
representations in previous derivational frameworks (see, e.g., Smolensky 1993; Cole & Kisseberth 1994;
Walker 1998[2000]).
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only in vowel harmony systems but also in those involving ‘ vowel-consonant harmony’
such as nasal harmony or pharyngesalization harmony, where the harmony trigger is often a
consonant. If nasal harmony and, say, sibilant harmony are both due to spreading of
articulatory gestures, and if the spreading gesture targets vowelsin sibilant harmony no less
than it does in nasal harmony, then there is no obvious reason why the former could not be
constrained (or otherwise affected) by prosodic factors, just as the latter can.

Another glaring difference that emerges from the typology of consonant harmony
systems is the fact that consonant harmony is consistently oblivious to the nature of the
segments intervening between the trigger and target consonants.12 Any and all segments
which do not participate directly in the harmony are always ‘ transparent’, in the sense that
they are completely inert to the point of being irrelevant to the harmony. By contrast, both
vowel harmony and vowel-consonant harmony systems very frequently display segmental
opacity effects, whereby a particular set of non-participating segments bl ocks the propaga-
tion of the harmonizing property. Thisdifference is highly surprising if consonant harmony
is due to the exact same mechanism as the other types of harmony phenomena—i.e. local
spreading of features or articulatory gestures.

Based on these considerations, another major claim made here is that consonant
harmony—including coronal harmony—isin fact not to be understood as involving spread-
ing at al. Instead, consonant harmony is a matter of long-distance agreement between con-
sonants of a particular type. In the Optimality Theory analysis of consonant harmony
developed in chapter 4, this agreement is formalized in terms of syntagmatic correspon-
dence. The analysis buildsin part on proposals by Walker (2000ab, to appear), but extends
Walker’s model to coronal harmony systems in addition to non-coronal ones. Since con-
sonant harmony is not due to spreading, but instead to agreement under correspondence, it

is not bound by the strict locality requirement commonly assumed to govern spreading. The

12 For discussion of awell-known phenomenon which is an apparent counterexample to this generalization
(n-retroflexion in Vedic Sanskrit), see section 3.2.3 below.

29



correspondence-based analysis also explains the complete absence of segmental opacity
effects in consonant harmony, since the only segments that participate in the harmony are
the ones that are linked by a correspondence relation. Intervening vowels and consonants
cannot possibly block the agreement between these segments; strictly speaking, they are not
‘trangparent’ so much asthey areirrelevant, and thusignored altogether.

Following Walker (2000ab, to appear), the main factor driving the correspondence
relation responsible for consonant harmony is taken to be the relative similarity of the two
consonants (as well as their relative proximity).13 The more similar two consonants are, the
stronger the drive towards agreement in the feature or features that distinguish them. The
role of similarity—which has also been found to be involved in dissimilatory cooccurrence
restrictions on place of articulation (Frisch et al. 1997)—strongly suggests that consonant
harmony is connected to the domain of speech planning. Similarity plays a clear rolein
facilitating the occurrence of dlips of the tongue: the more alike two cooccurring consonants
are, the more likely they are to interfere with each other during the process of phonological
encoding in language production. The interpretation of consonant harmony argued for in
thiswork can indeed be paraphrased (rather liberally) as ‘ phonologized speech errors'.

In support of this view, several additional parallels between speech errors and
consonant harmony processes are adduced throughout this study, most of which have gone
unnoticed by previous works on consonant harmony. Perhaps the most obvious oneis the
fact that the segment contrasts most often involved in consonant harmony systems, sibilant
distinctionslike/s/ vs. /{/, are also the ones most typically employed in conventional tongue-
twisters in many languages (a fact noted already by such linguists as Jespersen and
Harrington, cf. section 1.2.1 above). Another indication is the prevalence of anticipatory

(right-to-left) directionality in consonant harmony systems, which has not been noted

13 Rose & Walker (2001) further develop the same idea; however, this manuscript did not become available
to me until a few days before finishing this thesis. There is considerable overlap between their proposals
and those of the present study. Various parts of this work would no doubt have been dightly different, had
there been time to respond to the suggestions and claims made in Rose & Walker’s manuscript.
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before. As pointed out by Dell et al. (1997), acrucia property of any well-designed serial-
order production system is that it must prepare to activate upcoming elements at the same
time as the current element is being produced, whereas past elements must be promptly
deactivated once they have been produced. As aresult, interference effects are more likely to
be anticipatory (the future influencing the present) than perseveratory (the past influencing
the present); this asymmetry isindeed found to hold quite robustly in speech error data. A
third parallel is the curious phenomenon referred to by Stemberger (1991) as the * palatal
bias effect: alveolarslike/s/ are far more susceptible to interference from (= assimilation
to) ‘palatals like /{/ than vice versa. An important finding of the present study is that the
very same asymmetry characterizes the cross-linguistic typology of coronal harmony
systems. This is true not only of sibilant harmony effects (involving the /s/ vs. /{/
distinction), but also of the much rarer phenomenon whereby alveolar stops and *palatal’
affricatesinteract (/t, d/ vs. /tf, d3/).

Taken together, such parallels between phonological speech errors and consonant
harmony systems constitute strong evidence for the view that consonant harmony has its
rootsin the domain of speech planning—which in turn underlies the correspondence-based
analysis of consonant harmony developed in chapter 4. This applies to such non-coronal
phenomena as nasal consonant harmony, where intervening segments are quite obviously
transparent to the ‘ propagation’ of nasality. More importantly, the same is equally true of
coronal harmony systems, where it isin principle conceivable that the intervening vowels
and consonants are permeated by the harmonizing gesture (as claimed by Gafos
1996[1999]). In the absence of any concrete evidence to the contrary—and no such non-
conjectural evidence has ever been offered by the proponents of the strict locality approach
to coronal harmony phenomena—it seems safe to conclude that coronal harmony is due to

agreement at-a-distance, not spreading under adjacency.
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Note that this conclusion is not tantamount to rejecting the strict locality hypothesis
as such. Theview that al spreading respects segmental adjacency isin no way incompatible
with the claim that consonant harmony effects are due to something other than spreading
(i.e. agreement). The general validity of the strict locality hypothesis is thus mostly
irrelevant in this context and will not be addressed in the present study. Likewise, the
conclusion that consonant harmony is due to agreement rather than spreading invites the
possibility that some vowel harmony phenomena might be properly analyzed as agreement
aswell. Just as [+nasal] can define harmony either by spreading (= nasal harmony) or by
agreement (= nasal consonant harmony), isit possible that some vowel harmony systems
are ‘non-local’ and agreement-based, rather than local and spreading-based? This is an

intriguing question, but one which will be |€eft to future research.14

14. Organization of the dissertation

The dissertation is organized as follows. Chapter 2 presents a typological overview of
attested consonant harmony systems, classified by the phonological/phonetic property
involved in the harmony. This overview summarizes the findings of a detailed cross-
linguistic survey, cataloguing well over a hundred documented examples of phenomena that
fit the definition of consonant harmony given is section 1.1 above. Chapter 3 discusses
several striking generalizations that emerge from the cross-linguistic survey, and which set
consonant harmony apart from both vowel harmony and vowel-consonant harmony with
respect to the typological profile of these phonological phenomena. Chapters 2 and 3 thus

form the empirical backbone of this work. Because they are based on the most extensive

14 |n his OT analysis of vowel harmony systems, Bakovi¢ (2000) proposes to eliminate autosegmental
spreading altogether. The work previously accomplished by spreading—which is essentially a representa-
tional device—is instead shifted to the domain of constraint evaluation. Under thisview, all assimilationis
in fact construed as agreement; the strict locality hypothesis translates into the restriction that agreement is
evaluated between adjacent segments. This brings the analysis of vowel harmony phenomena much closer
to that developed for consonant harmony in this study. The full implications of the differences and their
significance remain as a matter of future investigation.
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survey of consonant harmony phenomenato date, it is my hope that they will serve as a
useful resource for future research in this area. As such, the findings reported in chapters 2
and 3 are independent of any particular framework of phonological analysis. Chapters 4 and
5 develop a generalized phonological analysis of consonant harmony phenomena, cast in the
from work of Optimality Theory (Prince & Smolensky 1993). As mentioned above, the
analysis borrows heavily from proposals devel oped by Walker (2000ab, to appear), but is
here extended to al types of consonant harmony, including coronal harmony. Furthermore,
the analysis developed in this work relies crucially on the notion of targeted constraints
(Wilson 2000, in progress; cf. aso Bakovi¢ & Wilson 2000), which are used in anovel way
to account for fixed-directionality effects. The OT analysis proposed in chapters 4 and 5
interprets consonant harmony as agreement under correspondence. This is based on the
idea that consonant harmony has its roots in the domain of speech planning and has
considerable affinities with phonological speech errors. Chapter 6 reviews the arguments for
this connection between consonant harmony and speech errors, and adduces yet another
such parallelism: the existence of so-called ‘palatal bias' effects in the cross-linguistic
typology of coronal harmony systems. Finally, chapter 7 summarizes the conclusions of
this study and briefly addresses the relationship between consonant harmony processesin

child language and the (adult) consonant harmony phenomena surveyed here.
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CHAPTER 2
A CROSS-LINGUISTIC TYPOLOGY OF CONSONANT HARMONY

The study of consonant harmony as a phonological phenomenon in its own right has been
hampered by the lack of atruly comprehensive and detailed cross-linguistic survey of con-
sonant harmony systems in the world’s languages. Only on the basis of a large-scale
typological study can valid empirical generalizations about consonant harmony systems be
made. Among the relevant issues are a) which phonetic/phonological properties can define
consonant harmony; b) segmental transparency and opacity; c) directionality; d) interaction
with morphological structure; €) relevance of prosodic domains. The typologica general-
izations that emerge are in turn what must constitute the foundation of any theoretical
analysis of consonant harmony, as well as shedding light on its motivations (articul atory,
perceptual, cognitive), the historical origins and evolution of consonant harmony systems,
etc. The need for an empirical survey, as unbiased as possible by analytical and theoretical
preconceptions, is rendered even more acute by the fact that consonant harmony is amuch
less well known phenomenon than vowel harmony, and has traditionally been interpreted
and analyzed in the exact same terms as the latter without much independent justification.
Thetypologica overview presented in this and the following chapter aimsto fill this
gap. It constitutes by far the most thorough and extensive survey to date of consonant
harmony systemsin the world’ s languages, their parameters of variation and shared typo-
logical characteristics. The most notable finding to emerge from this survey is that con-
sonant harmony displays atypologica profile which is markedly different on severa counts
from that of vowel harmony, as well as those harmony systems that are sometimes referred
to as vowel-consonant harmony (nasal harmony, pharyngealization harmony, etc.). Some of
these typological asymmetries, and their implications for our understanding of the nature of

consonant harmony, are discussed in chapter 3. The data uncovered in this cross-linguistic
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survey thus provides the basis of the phonological analysis of consonant harmony
presented in subsequent chapters.

The structure of the chapter is as follows. Section 2.1 discusses the findings of
previous survey-oriented works concerning consonant harmony phenomena. The nature of
the database underlying this survey is described in section 2.2. A considerable number of
cases in the database are static cooccurrence restrictions (morpheme structure constraints).
Section 2.3 compares such static restrictions with harmony in the more conventional sense
(i.e. as manifested in aternations), and justifies including the former as valid examples of
consonant harmony. The bulk of the chapter is made up by section 2.4, which lists the
various types of consonant harmony systems that are exemplified in the database, classified
according to the phonetic and/or phonologica property involved in the assimilation (or
assimilatory cooccurrence restriction). Since many of the types of consonant harmony are
virtually unknown, apoint has been made of including awide range of illustrative examples,
especially of the relatively rare types (e.g., liquid harmony, dorsal harmony, stricture
harmony), with pointers to the relevant descriptive sources. As aresult, the overview isquite
lengthy, but it is hoped that it will prove valuable as a source of data and references for
future research on consonant harmony. Finally, section 2.5 summarizes the main findings
and discusses some problematic issues regarding the classification and its formalization in

terms of distinctive features.

2.1.  Previoussurveys of consonant harmony

Although the present survey of consonant harmony systemsisthefirst truly comprehensive
one to have been carried out, it is not without predecessors. A few previous works deserve
mentioning which make somewhat more limited attempts at addressing the typology of
consonant harmony systems. The first of these is the groundbreaking study by Shaw

(1991). Shaw’ s survey is based on a somewhat wider definition of consonant harmony than
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that used in this study: ‘ phonological assimilation or dissimilation between consonants that
are not necessarily adjacent in the surface string and where, crucially, other intervening
vocalic or consonant segments do not interact with the harmony in any way’ (Shaw
1991:125; emphasis added). In addition, Shaw also counts what she refers to as
‘morphological harmony’ (following Cole 1987[1991]). These are cases ‘where the
harmony instantiates or signifies a particular morpheme’ (Shaw 1991:128), i.e. the
phenomenon also known as ‘featural morphology’ or ‘featural affixation’ (Akinlabi 1996).
It istrue that consonant harmony in the strictest sense—i.e. assmilatory interaction between
consonants within a string—may potentialy be involved in some such cases (viz. those
where the floating feature docks onto multiple consonants in the string; cf. the discussion of
Harari palatalization in 2.4.1.2 below). However, thisis by no means certain, and one should
be wary of putting * morphological harmony’ on a par with purely phonological consonant-
to-consonant interactions, at least from the synchronic perspective (a point made already by
Cole 1987[1991] and acknowledged explicitly by Shaw 1991).

When all dissimilatory effects are left out (including dissimilatory morpheme-
structure constraints), as well as those instances of ‘morphological harmony’ that do not
involve multiple targets, the cases covered by Shaw’s cross-linguistic survey are reduced to
the list in (1). The somewhat suspect status of the ‘morphological’ cases is indicated by
enclosing these in brackets. For cases that are discussed el sawhere in this study, references

have been omitted.

Q) Shaw’ s (1991) cross-linguistic survey of consonant harmony (abridged)
a  LARYNGEAL HARMONY
o [Sdlish diminutive glottalization] (Reichard 1938; Mattina 1973; Cole 1987)
» [Nisga a?-spread] (Shaw et al. 1989, cited by Shaw 1991)
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b. PLACE HARMONY

CORONAL HARMONY

Chumash sibilant harmony

Navg o sibilant harmony

Tahltan corona harmony

(Southern Peruvian) Quechua sibilant harmony
Kinyarwanda s bilant fricative harmony

Wiyot coronal harmony

Sanskrit n-retroflexion

[Harari dental palatalization]

LABIAL HARMONY

not attested

DORSAL HARMONY

not attested

PHARYNGEAL HARMONY

Aside from the cases that involve featural morphology, then, Shaw (1991) only finds 7
examples of consonant harmony in the strictest sense. All of these involve coronal con-
sonants, typically sibilants (even in Wiyot and Tahltan, sibilant contrasts such as [s] vs. [f]
are among those involved in the harmony). Furthermore, one of the cases Shaw lists,

Sanskrit n-retroflexion, is highly suspect as an instance of consonant harmony, as will be

not attested

argued in more detail in section 3.2.3 of the next chapter.

A more ambitious survey is presented by Gafos (1996[1999]), who expands on
Shaw’s findings and makes the somewhat stronger claim that coronal harmony is only

attested type of consonant harmony. In fact, Gafos suggests that it is the only possible type,
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inasmuch asit involves the spreading of articulatory tongue-tip/blade gestures that do not
interact with the articulation of intervening vowels or consonants. Given the nature of this
hypothesis, it is curious to note that Gafos (1996[1999]) appears to deliberately limit the
scope of his cross-linguistic survey to coronal harmony systems—rather than bringing up
apparent cases of consonant harmony involving non-coronal features/gestures, and
explaining these away (based on criteria independent of the hypothesis) as involving
something other than ‘harmony’. Thisis al the more surprising since many of the prime
candidates—such as nasal consonant harmony, voicing harmony, and liquid harmony—are
explicitly discussed in some of the works Gafos cites (e.g., Odden 1994). Be that asit may,
the cross-linguistic investigation by Gafos (1996[1999)) is quite valuable as a source on the
typology of coronal harmony systems specificaly.

The coronal harmony systems mentioned by Gafos (1996[1999]) are listed in (2).
The cases are grouped according to the gestural parameter that Gafos argues to be involved
in the harmony. Those in (2a) involve Tongue-Tip Constriction Area (‘tip-up’ vs. ‘tip-
down’), which is assumed to underly not only the apical/laminal contrast in Chumash but
also the retroflex/dental contrast in Sanskrit and the Northern Australian languages
Gooniyandi and Gaagudju. The other parameter, Tongue-Tip Constriction Area (which can
potentially have three values, ‘wide' vs. ‘mid’ vs. ‘narrow’) is taken to be the basis of
coronal harmony in Tahltan—involving threefold contrasts such as [0] vs. [s] vs. [{] (2b).
Finally, for the systems listed here under (2c), Gafos does not explicitly discuss whether the
precise parameter involved is TTCA or TTCO. The first four cases are Athapaskan
languages, whose harmony systems are cognate with the Tahltan one. With the exception of
Kinyarwanda, the other languages in (2c) are ssmply listed without further discussion of
their phonetic/phonological nature, except for the fact that harmony in these languagesis
confined to coronal fricatives and affricates, al other segments being transparent. In some

casesit seems clear that TTCO rather than (or in addition to) TTCA isinvolved, for example
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in Basgue, where the relevant contrast is an apical vs. lamina one (Hualde 1991; Trask
1997).

2 Coronal harmony systems surveyed by Gafos (1996[1999])
a  ARTICULATORY PARAMETER: TONGUE-TIP CONSTRICTION ORIENTATION
Chumash sibilant harmony
Sanskrit n-retroflexion
Gooniyandi retroflexion harmony
Gaagudju retroflexion harmony
b. ARTICULATORY PARAMETER: TONGUE-TIP CONSTRICTION AREA
Tahltan coronal harmony (dental/alveolar/postalveolar fricatives and affricates)
C. ARTICULATORY PARAMETER UNCERTAIN OR NOT DISCUSSED
Chilcotin sibilant harmony
Navg o sibilant harmony
Chiricahua Apache sibilant harmony
Kiowa-Apache sibilant harmony
Kinyarwanda sibilant (fricative) harmony
Moroccan Arabic sibilant harmony
Basqgue sibilant harmony
Imdlawn Berber sibilant harmony
Ntifa Berber sibilant harmony
Southern Paiute sibilant harmony

Tzeltd sibilant harmony

Gafos (1996[1999]) thus finds 16 attested cases of consonant harmony, all of them

involving coronal consonants. Of these, 5 were among the 7 cases mentioned earlier by

39



Shaw (1991). The two remaining ones are (Southern Peruvian) Quechua and Wiyot, the
latter of which Gafos rejects as a plausible case of consonant harmony. Instead, the Wiyot
phenomenon is interpreted as a case of ‘ consonant symbolism’, on a par with other sound
symbolism systems found throughout North America, especially along the Pecific coast (cf.
Haas 1970; Nichols 1971). Gafos is certainly right in drawing a distinction between
consonantal sound symbolism and consonant harmony, and in pointing out that ‘some
cases of consonant symbolism have been misinterpreted as examples of consonant
harmony’ (Gafos 1999: 230-31). However, the Wiyot case turns out to be somewhat more
complicated, involving both symbolism and harmony, which partially overlap in their effects
and the segmentsinvolved (cf. Teeter 1959, 1964).1 In sum, the combined surveys of Shaw
(1991) and Gafos (1996[1999]) thus cover 18 consonant harmony systems, all involving
coronal harmony.

Although Shaw (1991) and Gafos (1996[1999]) are the only explicit attempts at
general cross-linguistic surveys of consonant harmony, other works of more limited scope
are worth mentioning here as well. Odden (1994) is concerned with the general issue of
locality and adjacency in phonological processes, and thus covers a wide range of
assimilatory and dissimilatory phenomena, both local and at-a-distance. Many of these
involve consonant-consonant interactions, and the article thus contains a wealth of examples
of long-distance assimilations that count as consonant harmony for the purposes of the
present study. MacEachern (1997[1999]) gives a thorough and valuable survey of

cooccurrence restrictions involving laryngeal features. Although most of the effects

1 In fact, there is a considerable number of languages where sound symbolism and consonant harmony (in
the sense of long-distance assimilation between consonants) coexist and affect the same segment types.
Although the two are clearly distinct phenomena synchronically, this fact perhaps suggests that consonant
harmony may be diachronically related to sound symbolism in some cases. One possibility is that the
pervasive ‘agreement’ effects that result from across-the-board sound symbolism may become analogically
reinterpreted as evidence of phonological assimilation, which then becomes generalized to new, non-sound-
symbolic contexts. Although this is an interesting topic of investigation, especially as regards potential
sources of consonant harmony systems, it will be left outside the scope of this study.
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MacEachern discusses are dissimilatory in nature, some can be interpreted as assimilatory
(requiring identity in one or more features under certain conditions) and can thus be
counted as instances of consonant harmony.

The survey presented in this chapter, and the database of consonant harmony
systems on which it is based, is radically different in both size and scope from those
reported in previous studies. Instead of covering a mere handful of cases (in the 10-20
range, asin Shaw 1991 or Gafos 1996[1999]), thistypological survey reports on a database
containing nearly 100 separate cases of consonant harmony. These are quite diverse, not
merely in terms of geographic distribution and genetic affiliation, but also with respect to
their phonological characteristics. The resulting picture of the ‘universe’ of consonant
harmony systems in the world’s languages is quite different from the one suggested by
earlier surveys. Not only isit considerably richer, and much more varied, but some striking
consistencies emerge that seem to indicate that consonant harmony is significantly different
typologically (and thus phonologically) from other better-known types of harmony

interactions.

2.2.  Description of consonant harmony database

As noted above, the typological survey presented in this chapter is based on an extensive
database of attested cases of consonant harmony. For the purposes of determining whether
a particular phenomenon should be included in the database, the working definition of

consonant harmony in (3) was followed (repeated from 1.1 above).
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3 Consonant harmony—a working definition
Any assimilatory effect of one consonant on another consonant, or assimilatory co-
occurrence restriction holding between two consonants, where:
a thetwo consonants are separated by a string of segmental material consisting of
at the very least avowel; and
b. intervening segments, in particular vowels, are not audibly affected by the

assimilating property.

The restriction in (3b) that intervening segments must not be ‘audibly affected’ is crucial,
sinceit iswhat differentiates consonant harmony from phenomena such as nasal harmony
or pharyngealization (‘emphasis’) harmony, where intervening vowels and consonants are
quite obviously affected, i.e. nasalized or pharyngealized, respectively. Based on histhesis
of strict articulatory locality, Gafos (1996[1999]) equates coronal harmony systems with
these, in that he assumes that intervening vowels and consonants are affected—i.e. that they
are permeated by the spreading articulatory gesture—»but that this simply does not yield a
noticeable acoustic effect (cf. also Flemming 1995b; Ni Chiosain & Padgett 1997).
However, it cannot be emphasized enough that, as a claim about the articulatory ‘ mechanics
of consonant harmony, this is no more than a conjecture. It is based not on direct
investigation of the temporal dynamics of coronal gestures in languages with consonant
harmony, but on the observation that coronal harmony by and large involves
features/gestures that would be able to permeate intervening segments with little or no
acoustic-perceptual effect. It isan empirical fact that many long-distance assimilations that
fit the definition in (3) are of such a nature that they cannot possibly involve strictly-local
spreading of articulatory gestures (e.g., nasal consonant harmony, where intervening vowels
are not nasalized). In the absence of direct positive evidence (e.g., from much-needed

articulatory studies) that coronal harmony in languages like Navajo, Basque or
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Kinyarwanda does indeed permesate intervening vowels and consonants, a more appropriate
null hypothesis is therefore that these segments are in fact not affected in consonant
harmony systems of any kind.

The database on which this typological survey is based consists of any and all
phenomena fitting the definition in (3) which | have been able to find in descriptive and
analytical sources. The languages and dialects included in the database represent a broad
cross-linguistic spectrum, both as regards geographic areas and genetic groupings. Given
that consonant harmony is arelatively rare phenomenon—at least as compared to vowel
harmony—no attempt was made to design the database as an areally and genetically
balanced sample. Instead, all attested cases known to the author were included; this entails
that the database is not very suitable for making statistical inferences about, e.g., the relative
predominance of particular typological traits, areal skewingsin their geographic distribution,
etc. However, since the present database is an attempt at an exhaustive catalogue of attested
consonant harmony systems, it would follow that any statistically balanced sample of such
systems would constitute a subset of this database (barring, of course, any gross
shortcomings in the coverage of the latter).

All in al, the database contains around 120 separate cases of consonant harmony.
The contents of the database are listed in an extremely condensed version in the Appendix.
The use of the term ‘separate case’ deserves some qualification here. As the reader will
notice, closely related languages with the same type of harmony systems are often given as
separate entries, even though the consonant harmony phenomena they exhibit are
presumably cognate and sometimes (near-)identical. As an example, over 15 cases of nasal
consonant harmony in Bantu languages are listed individually (and more could no doubt be
added). Although this may seem odd, it is a sound and well motivated strategy. The main
goal of this survey is to gather enough empirical data to uncover generalizations about

consonant harmony phenomena as manifested within the synchronic phonologies of the
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world’ s languages. One and the same harmony phenomenon, when attested in two closely
related languages, may nevertheless differ in crucial detailsthat are potentially relevant to the
typology of consonant harmony. Regardless of their common historical source, cognate
harmony systems in related |languages thus deserve being listed individually smply because
they are potentially different.

Nasal consonant harmony in Bantu languages is a case in point. The trigger and
target are usually required to be separated by no more than a single vowel (Bemba, Lamba,
Luba, Ndonga, etc.), but afew languages place no maximum distance requirement on the
trigger-target pair (Kongo, Mbundu, Y aka) Some cases are intermediate between the two
(Suku) in that ‘long-distance’ harmony—across an intervening -V C- suffix—is optional. In
yet others, nasal consonant harmony is confined to the root (Ganda), or is restricted to the
C, and C3 positions in a CVCVC stem template (Teke, Tiene). In most cases, nasal
consonant harmony gives rise to alternations between [I] and [n] (and/or [d] and [n]), but in
some languages, the alternation is between [r] and [n] (Herero). In yet others, nasal
consonant harmony targets velar [K], [g] or [X] aswell (e.g., Pangwa, Tiene). The effect of
the harmony is generally nasalization (/I/ - /n/ etc.), but may result in denasalization (e.g.,
/m/ - [bl) in at least one language (Tiene). Finaly, although the directionality of Bantu
nasal consonant harmony is usually left-to-right (or ‘inside-out’), right-to-left harmony
from reciprocal /-an-/ to the preceding stem systematically occurs in one language
(Pangwa).

In fact, the all-inclusive strategy employed hereis no different from that used in the
previous consonant harmony surveys discussed earlier. For example, of the 16 coronal har-
mony systems listed by Gafos (1996[1999]), five are from Athapaskan languages, whose
harmony systems are amost certainly cognate (and can be reconstructed as a morpheme-
structure constraint for Proto-Athapaskan-Eyak; see Krauss 1964). Likewise, the two

Australian languages Gafos cites (Gooniyandi and Gaagudju) display virtually identical
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phenomena and are undoubtedly connected historically or areally. Finally, the sibilant
harmonies found in the two Berber dialects listed (Imdlawn and Ntifa) are presumably
cognate, and may well be areally connected to Moroccan Arabic sibilant harmony as well.

The point here is not to accuse others of the same misdeed, but to emphasize that
inclusiveness is entirely appropriate for surveys of this type. Indeed, it would be a grave
mistake to equate all coronal harmony systems within Athapaskan, since they often differ
significantly in their synchronic properties. In Tahltan, three obstruent series are involved
(dental, alveolar, postalveolar), whereas harmony typically affects only two seriesin the
other languages. These two series are usually either alveolar vs. dental or alveolar vs.
postalveolar, but in Tsilhgot'in (Chilcotin), they are instead pharyngealized vs. non-
pharyngealized alveolars. The languages also differ in subtle ways with respect to how
harmony interacts with morphological structure: although Athapaskan coronal harmony
generally propagates from right to left, Navajo has left-to-right harmony between the
Perfective /si-/ and 1SgSubyj /{-/ prefixes under certain conditions (see, e.g., McDonough
1991). In sum, the instantiations of coronal harmony in different Athapaskan languages,
although related diachronically, must be counted as separate cases from a synchronic
standpoint, and thus also for the purposes of a survey of consonant harmony systems and
their parameters of typologica variation.

The strategy of listing harmony systems in closely related languages as separate
entries even when (apparently) identical can of course be pushed to the absurd. What about
cases where the same harmony is found in different dialects of the same language? In this
database, dialects have only been listed separately if they differ significantly in the
properties of the consonant harmony phenomenon in question. As for the inherently
problematic and arbitrary dichotomy between ‘language’ and ‘didect’, an attempt was made
to follow the same practice as recent descriptive sources on the family in question and to

avoid the ubiquitous and overly general use of theterm *dialect’ found in many early 20th
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century works (and older). For example, the Chumashan family is treated as a group of
severa closely related languages (Barbarefio, Inesefio, Venturefio, etc.) rather than as
dialects of the same language, * Chumash’.

It should also be noted that one and the same language may often exhibit more than
one type of consonant harmony. These are listed as separate entries even in those cases
whereit is quite likely that the two types of harmony are connected (synchronically and/or
historically). For example, Ngbaka places several cooccurrence restrictions on homorganic
consonants, the disallowed combinations being: voiced vs. voiceless obstruents (laryngeal
harmony), voiced oral vs. prenasalized obstruents (nasal consonant harmony), and prenasal-
ized obstruents vs. full nasals (nasal consonant harmony). As another example, Hausa
requires tautomorphemic homorganic stops to agree in [£constricted glottis] (laryngeal
harmony); conversely, it also requires two tautomorphemic [+constr. glottis] stops to be
identical, i.e. to agree in both place and voicing as well. In cases such as the Hausa or
Ngbaka ones, an adequate phonological analysis must of course account for al of the
harmony effects at once, perhaps even triggered by the same constraint. At the risk of
obscuring such language-internal connections, phenomena involving agreement in different
types of features have been classified as separate instances of consonant harmony in the
database.

Finally, it should be emphasized that the main purpose of this study isto investigate
the typological characteristics of consonant harmony systems. For this reason, reported
instances of sporadic sound changes fitting the definition in (3) were not looked for.
(Recall, for example, the interpretation of such examples by Jespersen 1904, 1922 as cases
of ‘Konsonant-Harmonisierung’, as discussed in 1.2.1 above.) Thisis not to say that such
sporadic phenomena are taken to be essentially different from those where harmony mani-
festsitself as a more general and systematic sound pattern. Presumably the sporadic cases

are due to the same phonetic and/or cognitive factors, but have failed to become
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phonologized as anything more than an arbitrary property of individual segmentsin indi-
vidual lexemes. The decision not to look for sporadic cases of consonant-harmonizing
sound change was ssimply a matter of practical necessity—a systematic and near-exhaustive
search for such phenomena would have been impossible within the scope of a dissertation
like the present one. Although sound changes as such were not systematically included, a
few that turned up have nevertheless been incorporated into the database. These are the
coronal-harmony-like changes reported for several Formosan languages (including at least
Paiwan, Saisiyat, Thao) by Blust (1995). These pervasive and recurrent sound changes are
of interest, in part, because they show the participation of lateral [1] (in Thao) in what

otherwise looks like atypical example of sibilant harmony.

2.3. Root-internal harmony: the status of morpheme structure constraints
In determining what kinds of phenomenato include in the database of consonant harmony
systems, another important methodological decision was made: that ‘ static' cooccurrence
restrictions should be counted, as long as they are assimilatory (i.e. require agreement in
some property). In the literature on consonant harmony, the cases that are cited typically
involve alternations driven by harmony operating across morpheme boundaries (e.g.,
sibilant harmony in Navajo /si-ts’a:?/ ‘my basket’, cf. /{i-ta:?/ ‘my father’). Although
assimilatory cooccurrence restrictions are often mentioned in the general literature on
morpheme-structure constraints (cf. Yip 1989, who mentions coronal harmony in Nilaotic),
the connection to consonant harmony in the more conventiona senseisrarely made, at |east
not explicitly.

The decision to include ‘static’ cooccurrence restrictions alongside ‘dynamic’
sound patterns (yielding aternations) isin part motivated by purely formal considerations.
It does not seem that an ad hoc stipulation that *static’ and ‘dynamic’ patterns would have

any principled foundation. Even the latter types of consonant harmony are often confined to

47



a particular morphological domain (a ‘stem’, involving, e.g., derivational affixes to the
exclusion of inflectional ones, or suffixes to the exclusion of prefixes)—and the same is
frequently true of vowel harmony systems as well. There is no a priori reason why
consonant harmony could not in some cases be confined to the most restrictive domain
possible—i.e. the root. Such a severe limitation usually entails that the harmony is
manifested only ‘statically’, but this limited manifestation is simply a consequence of the
narrow morphological domain, not asign that we are dealing with an essentially different
phonological phenomenon.

Furthermore, the ‘static’ vs. ‘dynamic’ labels are somewhat misleading, because
morpheme-internal cooccurrence restrictions may occasionally have ‘dynamic’ effects, i.e.
yield alternations. One situation where this may occur is when roots display ablaut-like
alternations. For example, many of the Western Nilotic languages have root-internal coronal
harmony—a cooccurrence restriction on dental vs. alveolar obstruents and nasals, as
illustrated by the Pari examplesin (4). Note that no dental vs. alveolar contrast exists for
/1, r/, which thus freely cooccur with both series. (Morpheme-final ** in the examplesin (4-

5) indicates afloating low tone.)

4) Root-internal coronal harmony in Péri (Andersen 1988)

a Waél-formed roots with multiple (non-‘ palatal’) coronals

toon ‘male’

not ‘sucking’

dam-¢ ‘person (ergative)’
atwait” ‘adult male elephant’
adtind-6 ‘heart’
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Independently of this assimilatory morpheme-structure constraint, Western Nilotic
languages make extensive use of root-final consonant alternations in their derivationa and
inflectional morphology (see, e.g., Andersen 1988, 1999; Tucker 1994; Reh 1996). Among
the patterns observed, aroot-final /I/ may change to /t/ or /nd/, and vowel-final roots may
have alternate realizations with final /n(:)/. Thisisillustrated by the Pari formsin (5). In
those cases where the alternation would be expected to yield disharmonic alveol ar-dental

sequences, corona harmony prevails, and the aternant root allomorphs instead have dental

Disallowed root-internal combinations
*d...n *d..nd *d...t *t...n *t...nd (etc.)
*d...n *d..nd *d...t *t...n *t...nd (etc)

A

Alveolar /1, r/ are neutra (dental /1, 1/ absent from inventory)

tiel ‘legs’

-tol-1 ‘ropes’
ruit ‘grind’
WAL ‘chief’

I/, Ind/, etc.

()

a

Root consonant alternations feed root-internal harmony in Péri (Andersen 1988)

Completive3Sy Completive 3PI

a-go:l-¢é a-gomnd-¢ ‘he scratched it’ vs. ‘they scratched it’
a-te:l-¢ a-teind-€ ‘hepulledit’ vs. ‘they pulled it’
a-ta:l -¢ a-tamd -€ ‘he cooked it’ vs. ‘they cooked it’
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b. Unpossessed Possessed (157)

bo:l-1 bo:t-a ‘handles’ vs. ‘my handles
abi-1° abiin’-a ‘cloth’ vs. ‘my cloth’

de:l demnd-a ‘skin’ vs. ‘my skin’

ta-a tamn:-a ‘pancreas’ vs. ‘my pancreas
tuol tiond-a ‘snake’ vs. ‘my snake

ut6 -6 utomn -4 ‘fox’ vs. ‘my fox’

The Péri case serves to illustrate that even root-internal cooccurrence restrictions may be
manifested ‘dynamically’, by driving aternations. A similar example in Tlachichilco
Tepehuais discussed in 2.4.2 below; here, a phonological phenomenon of coda dorsaliza-
tion (yielding /t/ - /k/, etc.) feeds dorsal consonant harmony, which harmonizes the
resulting /k/ to any uvular found e sewhere in the root.

In fact, a great number of the consonant harmony systems included in the database
are restricted to the root-domain. In fact, treating these as yet another instantiation of
harmony brings to light what appears to be a typological asymmetry between vowel har-
mony and consonant harmony systems. Vowel harmony frequently applies only (or
primarily) in derived contexts, operating across morpheme boundaries, whereas disharmony
is rampant within roots. In consonant harmony systems, on the other hand, roots are rarely
exceptional in this manner; indeed, the root is quite often the only domain where harmony
applies. Some of the types of consonant harmony surveyed here are almost exclusively
attested as root-internal cooccurrence restrictions (e.g., laryngeal harmony). But even in the
case of sibilant harmony—arguably the most canonical type of consonant harmony—a
considerable number of the attested cases involve ‘static’ morpheme-structure constraints.

A final argument for equating root-internal cooccurrence restrictions with

alternation-yielding consonant harmony comes from the comparative-historical domain. In a
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number of cases where a particular consonant harmony is attested in several related
languages, some languages restrict the harmony to the root domain whereas in others, it
extends across the root-affix boundary. Returning to Western Nilotic coronal harmony, we
find that in many of the languages it is strictly root-internal, as in Pari (e.g., Alur, Luo,
Shilluk), but in at least one language, Mayak, it extends to suffixes aswell (Andersen 1999).
Another exampleis sibilant harmony in Omotic languages, where root-internal harmony can
be reconstructed for Proto-Omotic (Hayward 1988). Whereas most daughter languages
show no trace of sibilant harmony beyond the root, several have extended it to suffixes,
resulting in alternations (Aari, Gimira, Koyra, Zayse). In Zayse, harmony in suffixesis
merely optional (Hayward 1990b). According to Hayward (1988:297 n. 38), optionality of
harmony is particularly characteristic of inflectional suffixes, both in Koyraand in Aari. In
Gimira, certain suffixes undergo harmony but not others (e.g., out of the two causative
suffixes, /-s/ and /-as/, only the former harmonizes).

To sum up, then, one of the claims implicit in the design of the database is that the
distinction between assimilatory morpheme-structure constraints and ‘dynamic’ (alter-
nation-yielding) harmony patterns is purely epiphenomenal. Rather than reflecting a
fundamental difference in the nature of the phonological phenomenon involved, the
distinction ssimply translates into a difference in the morphological domain within which
harmony is enforced. Root-internal harmony is merely at one end of the scale, with word-
level or ‘across-the-board’ harmony at the other end (e.g., sibilant harmony in Chumashan
languages). Intermediate between the two are cases where consonant harmony islimited to a
(derivational) stem of some kind, usually affecting derivational affixes but not inflectional
ones. The sensitivity of consonant harmony to morphological domainsis briefly addressed

in section 5.3 below.
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24.  Classfication by harmonizing property

This section presents afairly detailed survey of the consonant harmony systems that make
up the database, classified in terms of the types of segments involved and the
phonetic/phonological property defining the harmony. Each type and subtype has been
illustrated with several examples, especialy in the case of less well-known harmony types.
Needless to say, space does not permit all of the systems in the database (about 120 in all)
to be illustrated, though nearly all of them are at |east mentioned. However, an attempt has
been made to include, for each harmony type, examplesinvolving dternations (if attested) as
well asonesinvolving ‘static’ cooccurrence restrictions, i.e. root-internal harmony.

The classification which has been followed is primarily intended to serve expository
purposes, rather than having any theoretical or analytical significance as such. Indeed, some
individual cases may well turn out to be more properly classified in a different category
from the one specified here. One problem isthe frequent lack of detailed and exact phonetic
descriptions in the sources cited. Given the size and scope of this survey, it was often
deemed infeasible to follow up by searching for other sources on the language in question;
it is thus inevitable that a certain amount of important detail has been overlooked or
misinterpreted. Another recurring dilemma has to do with the ambiguity inherent in much
traditional usage of descriptive-phonetic terminology—the terms ‘ palatal’ and * palatalized’
being the most extreme examples. Whereas ‘ palatalization’ in the strictest sense refers to
the superimposition of an essentialy vocalic articulatory gesture onto a consonant (yielding
pairs such as [s]/[s'], [t]/[t]), it is frequently used to refer to alternations such as[s] - [f],
[d] - [d3] or [dz] - [d3], and the resulting postalveolar fricatives/affricates are often
labeled ‘palatals' . Indeed, when a descriptive source refers to a ‘palatal stop’, perhaps
rendering it semi-orthographically as‘j’, it is often nearly impossible to determine whether

the segment in question istruly a palatal stop, [j], or instead a (lamino-)postalveolar affricate
[d3].

52



The descriptive terminology used for sibilants is even more confusing: a segment
transcribed as/f/ (or ‘S’) may be described alternatively as *aveo-paatd’, ‘ palato-alveolar,
‘blade-alveolar’, ‘groove-alveolar’, ‘lamino-palatal’, ‘dorso-palatal’, or smply ‘palatal’,
whereit isfar from clear what exactly is meant by any of these terms. The problem becomes
even more thorny when the sources consulted are phonological-analytical rather than purely
descriptive, since phonologica analysis usualy involves interpreting the raw datain terms of
more abstract features or feature classes. To take an example, Humbert (1995) even treats
Chumash sibilant harmony—uwhich appears to involve either an alveolar-postalveolar [s]/[/]
or laminal-apical [s]/[s] contrast—as secondary-articulation harmony.

Keeping in mind the above caveat that the classification presented here may at times
be somewhat arbitrary, consonant harmony systems attested in the database have been
grouped into the following classes. Coronal harmony (2.4.1), by far the most common type
of consonant harmony, is broken down into sibilant harmony (2.4.1.1) and the somewhat
heterogeneous category of ‘non-sibilant’ coronal harmony systems (2.4.1.2). Those
relatively rare cases that involve distinctions subordinate to major articulators other than
[coronal] are discussed in a separate section on dorsal and labial consonant harmony
(2.4.2). Section 2.4.3 discusses consonant harmony involving secondary articulations such
as pharyngealization, labialization, palatalization, etc. Nasal consonant harmony, which
enforces agreement in [+nasal] between consonants without nasalizing intervening vowels,
is discussed in section 2.4.4. The relatively uncommon phenomenon of liquid harmony
(2.4.5) covers harmony between liquids, e.g., in terms of [+lateral], as well as harmony
between liquids and non-liquids (typically glides). An even rarer phenomenon is what is
classified here as stricture harmony (2.4.6), which involves distinctions such asfricative vs.
stop, fricative vs. affricate or stop vs. affricate. Consonant harmony in terms of laryngeal
features (voicing, aspiration, gection, etc.)—which is aimost unattested outside the root

domain—is covered in a separate section on laryngeal harmony (2.4.7). Finally, section
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2.4.8 takes afresh look at the oft-repeated claim that major-place consonant harmony does
not exist in adult language, in contrast to child language, where place harmony is rampant.
As it turns out, a sizable number of attested sound patterns (all of them root-internal
cooccurrence restrictions) are characterizabl e either as major-place consonant harmony or as

an independent category of ‘total’ consonant harmony.

2.4.1. Corona harmony

Of all the different types of consonant harmony surveyed here, one stands out as exception-
ally common. This is the class of phenomena conventionally referred to as coronal har-
mony. In this respect, the present survey confirms previous claims (e.g., by Shaw 1991) to
the effect that coronal harmony is the predominant type of consonant harmony—though it
contradicts the stronger claim made by Gafos (1996[1999]) that coronal harmony is the
only attested type of consonant harmony. Although the term ‘ coronal harmony’ may seem
self-explanatory, it is nevertheless worth discussing briefly what does and does not fall
under this term, especially since many of the other types of harmony often involve inter-
actions between consonants that happen to be coronals (e.g., stricture harmony, liquid
harmony, etc.).

In the sense used here, ‘coronal harmony’ refers to assimilatory interactions
between coronals where the property involved is what is sometimes referred to as ‘ minor
place of articulation’ specifications. These are coronal-specific distinctions that have to do
with the configuration of the coronal articulator and the location of the constriction; roughly
speaking, the parameters involved are tongue posture (apical vs. laminal) and target region

(dental vs. alveolar vs. postalveolar).2 Coronal harmony systems are attested for various

2 Gafos (1997, 1999) suggests that, at least in the case of fricative (or affricate) contrasts such as /0/ vs. /s/
vs. /{/, the latter parameter should be reinterpreted as involving (cross-sectional) constriction area. As for
languages with dental vs. alveolar stop contrasts, Gafos argues that the laminal vs. apical parameter isin
fact the phonologically relevant one. To avoid confusion, the more traditional phonetic terminology
involving ‘target region’ is used here (see, e.g., Ladefoged & Maddieson 1996).
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combinations of such ‘minor-place’ specifications. Some examples of the contrasts
involved are lamino-dental vs. alveolar (/t/ —/t/; /6/ — /5 etc.), apico-alveolar vs. lamino-
alveolar (/s/ —/s/, etc.), alveolar vs. apico-postalveolar (/t/ —/t/; /sl —1sl, etc.), and alveolar vs.
lamino-postalveolar (/t/ — /tf/ etc.; /s/ —If/ etc.). Note that apico-postalveolar and lamino-
postalveolar articulations are equivaent to the more traditional terms ‘retroflex’ and ‘ palato-
alveolar’, respectively (the latter sometimes also referred to as ‘alveo-paatal’ or simply
‘palatal’).

As for the potential relevance of manner distinctions ([xcontinuant] and the like),
coronal harmony effects are attested for a wide range of segment types, including stops,
affricates, fricatives, nasals and liquids. Nevertheless, the most frequently encountered kind
of coronal harmony is sibilant harmony, where the harmonizing segments are fricatives
and/or affricates (usually strident ones). Because it is such a salient subtype of coronal
harmony, sibilant harmony is here treated in a separate section (2.4.1.1), followed by a

section on coronal harmony systemsinvolving non-sibilant coronals (2.4.1.2).

24.1.1. Sibilant harmony

It is safe to say that the prototypical consonant harmony is one which involves the
interaction of sibilants, such as alveolar /ts, s, z/ vs. postalveolar /tf, |, 3/. Infact, it ismore
accurate to say that it is sibilant harmony, rather than coronal harmony in general, which is
the cross-linguistically predominant type of consonant harmony. Inded, non-sibilant coronal
harmony systems (see 2.4.1.2) are relatively uncommon—about as rare as little-known
harmony types like dorsal harmony or liquid harmony. Sibilant harmony systems, by

contrast, make up about one-third of al the entries in the database surveyed here. The
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languages in question belong to about 15 different families, distributed over at least four
continents (North and South America, Africa, Europe).3

Among the various possible kinds of sibilant harmony, the most common involves
the alveolar vs. lamino-postalveolar distinction, i.e. /s, z, ts, dz/ vs. /f, 3, tf, d3/. (The latter
will henceforth be referred to simply as ‘ postalveolar’, although it should be remembered
that, strictly speaking, thisterm aso covers retroflex consonants.) The predominance of this
kind of sibilant harmony is no doubt due to the fact that the alveolar/postalveolar distinction
appears to be the one most commonly utilized for phonological contrast among sibilants
cross-linguistically. One of the best-known examples of consonant harmony is of exactly
this type: Navajo sibilant harmony (see, e.g., Sapir & Hoijer 1967; Kari 1976; Halle &
Vergnaud 1981; McDonough 1990, 1991; Faltz 1998).

Aswasillustrated briefly in section 1.1 above, sibilant harmony in Navajo involves
the alveolar and postalveolar series, /ts’, ts, dz, s, z/ vs. /tf’, tf, d3, §, 3/. It appliesin aright-to-
left fashion (with certain exceptions, discussed in 3.1.2 below) throughout a domain com-
prising the stem and so-called ‘conjunct’ prefixes. A sibilant in the root will thus trigger
assimilation in prefixes, and a prefix sibilant will likewise trigger assimilation in any pre-

ceding prefixes.

3 The linguistic-geographic distribution of attested sibilant harmony systems is of necessity limited by
certain areal-typological trends in inventories . For example, most aborigina languages of Australia and
New Guinea lack fricatives altogether, or have only /</, and a great number of Austronesian languages also
have no more than one sibilant.
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(6) Sibilant harmony in Navgjo (data from McDonough 1991)

jismas [j-if-mas/ ‘I'm rolling along’

sisna [{-is-né/ ‘he carried me’

fidzé:? Isi-dzé:?/ ‘they lie (dlender stiff objects)’
dsifta:l Idz-if-1-ta:l/ ‘1 kick him [below the belt]’
dzists’in Idz-if-1-ts’in/ ‘I hit him [below the belt]’

The same kind of sibilant harmony is found elsewhere in Southern Athapaskan languages,
e.g., in Chiricahua Apache (Hoijer 1939, 1946) and Kiowa-Apache (Bittle 1963). In the
Northern branch of Athapaskan languages, consonant harmony involving alveolar and post-
alveolar sibilants is also attested in Tahltan (Hardwick 1984; Nater 1989; Shaw 1991),
Beaver (Doig River didect; Story 1989), Sarcee (Cook 1979; 1984), Slave (Bearlake dialect;
Rice 1989) and Tanana (Tuttle 1998). In the third branch of the Athapaskan family, the
Pacific Coast subgroup, sibilant harmony of the same type has been reported for Tututni
(Golla 1976) and Hupa (Golla 1970), although it occurs only in a very restricted morpho-
logical contexts.# In fact, sibilant harmony can be reconstructed as a root-internal
cooccurrence restriction as far back as Proto-Athapaskan-Eyak (Krauss 1964), where it
ruled out combinations of the three *ts, *tf and *t{™ series.>

Sibilant harmony of the alveolar vs. postalveolar type is found in many other native

languages of North America. Another well-known example is found in several of the

4 Beyond the confines of the root, harmony in Hupa appears to affect only the human deictic subject prefix
/tf’1-/, when it immediately precedes an /s/ (usually belonging to the /s-/ perfective prefix), thus
Itf°1-s-tatf*/ "he tattooed s.0." - [ts’1statf’]. In Tututni, harmony appears to affect only the combination of
conjugation marker /sa-/ and 1SgSubj prefix /f-/, and only in so-called neuter verb themes (resulting in
[sa-f-I - [so-s-]; see 3.1.2 below for a similar phenomenon in Navajo). Tututni also has sibilant
assimilation under absolute adjacency, though thisis arguably distinct from sibilant harmony.

5 The interaction of morphological structure with sibilant harmony in Navajo (cf. McDonough 1991) is
discussed in section 3.1.2 below. Note also that the peculiar sibilant pharyngealization harmony found in
Tsilhgot'in (Chilcotin; Krauss 1975; Cook 1983, 1987, 1993; Hansson 2000), described briefly in 2.4.3, is
cognate with the coronal harmony found in Navajo, Apache, etc.; the series involved there are the direct
historical reflexes of the Proto-Athapaskan *ts vs. *tf/*t{* series.
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Chumashan languages (Y u to appear), such as Inesefio (Applegate 1972; see also Poser
1982; Steriade 1987; Shaw 1991), Barbarefio (Beeler 1970; Mithun 1998) and Venturefio
(Harrington 1974). It should be noted, however, that it is not entirely clear whether the
sibilant distinctions involved were primarily a matter of alveolar vs. postalveolar ([s] vs. [{],
etc.) or, alternatively, laminal vs. apical ([s] vs. [s], etc.)—sibilant harmony systems of the
latter type will be discussed below.

Asin Athapaskan, sibilant harmony in the Chumashan languages is anticipatory, the
rightmost sibilant in the word determining the value of al preceding sibilants. Thisis
illustrated by the Inesefio examplesin (7a-b) Because of the exclusively prefixing character
of Athapaskan morphology, the right-to-left directionality in languages such as Navajo or
Tahltan goes hand in hand with the layering of morphological constituents—in other words,
it applies in an ‘inside-out’ fashion from stem to affix (but see section 3.1.2 for some
necessary qualifications of thisview). However, the same is not true of Chumashan sibilant
harmony, where the right-to-left directionality is clearly independent of morphological
structure (cf. Poser 1982). As shown by examples such as those in (7b), even suffixes will
trigger harmony in a preceding root (as well as in prefixes), resulting in an ‘outside-in’

effect.

@) Sibilant harmony in Inesefio Chumash (data from Applegate 1972)
a  Unbounded right-to-left harmony (caus. /su-/; 3Subyj /s-/)
kfufojin /k-su-{ojin/ ‘| darken it’

fapitfolit Is-api-t{"o-it/ ‘1 have astroke of good luck’
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b. Directiondity independent of morphological structure (past /-waf/, 30bj /-us/)
sapits"olus Is-api-tf"o-us/ ‘he has a stroke of good luck’
fapitf"olufwaf  /s-api-tf"o-us-waf/  ‘he had a stroke of good luck’
hafxintilawaf /ha-s-xintila-waf/ ‘his former Indian name’
sistisijepus [s-if-tifi-jep-us/ ‘they (2) show him’

c. Harmony overridden (and fed) by pre-coronal /s/ - /f/ change

ftijepus [s-ti-jep-us/ ‘hetellshim’
fiflusisin [s-if-lu-sisin/ ‘they (2) are gone awry’
Jiftivi [s-is-ti?/ ‘hefindsit’

The apparently disharmonic formsin (7c) illustrate the interaction between sibilant harmony
and an independent constraint enforcing /s/ - /{/ (etc.) before the coronals/t, 1, n/. This pre-
coronal effect is restricted to derived environments (cf. /wastu/ ‘pleat’). It overrides sibilant
harmony, in that the resulting sibilants are consistently postalveolar, regardless of the quality
of any following sibilantsin the word.6 As shown by the last examplein (7c), however, the
pre-coronal effect also feeds sibilant harmony, in that the /§/ in question will itself trigger
harmony on any preceding sibilants. See Poser (1982) for further discussion of the inter-
action between sibilant harmony and precoronal /s/ - /{/ in Chumash.

According to Mithun’s (1998) characterization of the precoronal effect, it was
essentially amatter of apicalization before (apical) /t/, /n/, etic.—thus resulting in [s] > [s] or
[s] (@lophonic) rather than [s] > [f] (merging with /{/). Mithun does not mention the inter-
action of this allophonic apicalization with sibilant harmony—i.e. that the apical allophone

of /s/ has come to trigger the same harmony effect as postalveolar /{/. One possible

6 Notice that even an underlying /{/ can be disharmonic in this way (cf. the second example in 7c), as long
asitisinaderived _ {t, I, n} environment. The generalization that pre-coronal /{/ is immune to sibilant
harmony is not without exceptions in Inesefio; it occasionally does undergo harmony (cf. the last example
in 7b), just as/f/ in underived pre-coronal environments does. In the closely related Venturefio, on the other
hand, Harrington (1974) describes derived /{/ as being consistently unaffected by sibilant harmony.
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diachronic scenario is perhaps that the [s] (or [s]) allophone merged with /{/—giving rise to
surface exceptions to sibilant harmony—and that sibilant harmony was then enforced in any
preceding prefixes (roughly: [s-is-lu-sisin] > [s-if-lu-sisin] > [{-if-lu-sisin], etc.). The
interplay of apicalization and harmony is a topic which merits further investigation as
regards its diachronic-philological aspects. A preliminary analysis of the interaction of
sibilant harmony with the precoronal effect in Inesefio is presented in section 5.1.1.

In addition to the various Athapaskan and Chumashan languages mentioned so far,
harmony between what appear to be aveolar and (lamino-)postalveolar sibilant seriesisaso
found in many other native languages of the Americas. The ones spoken in North and
Central America are at least the following: Southern Paiute (Uto-Aztecan; Sapir 1931;
Harms 1966; Lovins 1972); Wiyot (Algic; Teeter 1959, 1964); Rumsen (Costanoan; Garrett
1999, based on Miller to appear); various Mayan languages such as Tzeltal (Kaufman
1971), Tzotzil (Cowan 1969), Tzutujil (Dayley 1985), classical and modern Y ucatec
(Straight 1976; Lombardi 1990), and Ixil (Neba dialect; Ayres 1991); the Totonacan
languages, e.g., Misantla Totonac (MacKay 1999) and Tepehua (Tlachichilco dialect;
Watters 1988). In South America, this type of sibilant harmony is found at least in
Capanahua (Panoan; Loos 1969) and some of the Quechuan languages, such as Wanka
Quechua (Cerrén-Palomino 1967, 1977; Mannheim 1988) and Southern Peruvian Quechua
(as spoken in the colonial period; Mannheim 1988, 1991). In virtually all of these
languages, the harmony either exhibits right-to-left directionality or is manifested merely as
a root-internal cooccurrence restriction. The sole examples involving |eft-to-right
directionaity are Wiyot and Rumsen; here, it seems that the directionality may be derivable
from morphologica constituent structure, i.e. reducible to an ‘inside-out’ effect (although

thisisless clear in the Wiyot case).’

7 The Wiyot case is remarkable in that it appears to be a combination of sibilant (fricative) harmony,
yielding /s/ - /f/, and liquid harmony, yielding /I/ - /r/. Neither is particularly remarkable as such, but
Wiyot appears to combine the two, such that /r/ also triggers /s/ - /{/, and /f/ aso triggers /Il - /r/. This
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Outside of the Americas, sibilant harmony involving the alveolar-postalveolar
distinction is also attested in anumber of African languages, belonging to various branches
of the Niger-Congo and Afro-Asatic macro-families. Within the Bantu family, for example,
thiskind of harmony is attested in Shambaa (Roehl 1911), Izere (Blench 2000), and several
languages of the Lacustrine (‘Zone J) subgroup, notably Rwanda (Kimenyi 1979; Coupez
1980), Rundi (Meeussen 1959; Ntihirageza 1993) and Nkore/Kiga. No published sources
on Nkore/Kiga explicitly discuss the existence of sibilant harmony effects, but Hyman
(1999Db) finds it robustly manifested in Taylor’s (1957) dictionary (computerized as part of
the CBOLD database). In all of these cases, harmony is manifested in alternations in roots
and/or affixes. In 1zere, a/-s-/ plural infix harmonizes with a preceding root-initial sibilant:
Isonoy/ ‘to insert’ vs. plural /sd=s=dn/, but /finiy/ ‘to fill up’ vs. plural /fi=f=in/, /tfanay/
‘defeat in wrestling; argument’ vs. plural /tfa={=an/.8 In al of the other languages, the
directionality is uniformly right-to-left, often from suffix to root.

Within Afro-Asiatic, sibilant harmony is independently attested in at least three
branches. In Coptic, severa dialects (Sahidic, Akhmimic, Assiutic) underwent a sound
change whereby /s/ > /{/ by assimilating to a tautomorphemic /f, t{/ (Chaine 1933; Till 1961;
Westendorf 1977). There is much variation as regards directionality and the possible effects
of distance between trigger and target; however, the harmony appears to have been strictly
confined to root-internal sibilant sequences. In these dialects, /f/ of secondary origin, a

reflex of earlier /x/ (perhaps by a later sound change), does not trigger harmony. By

is possibly connected to the fact that Wiyot also has a systematic pattern of diminutive/augmentative con-
sonant symbolism, whereby /s/ - /{/, /Il - [t/ and /t/ - /tf/ or /ts/ (see 6.3.3 for discussion of such
possible links between sound symbolism and harmony in other languages).

8 The morphology of Izere plural formation as described by Blench (2000) is very complex and does not
appear to follow any one productive pattern. In most cases a ‘replacive morph’ of some kind is involved,
often containing an /s/, and this /s/ always harmonizes with a /{/ or /tf/ elsewhere in the word. Other
singular/plural alternations that illustrate sibilant harmony, but which hardly fit under the rubric of
infixation, are sg. /fé:r/ « pl. /féfek/ ‘to hang up’, sg. /tfér/ - pl. /tféfek/ ‘to carry’ (cf. /reir/ o [résék/
‘to cook’, /tar/ - [tasak/ ‘to shout; yell’), as well as sg. /fan/  pl. /fa:f/ ‘to buy, receive’ (cf. /gan/ -
/gas/ ‘to push’).
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contrast, in certain other dialects (Bohairic, Fayyoumic) harmony appears to be almost
exclusively triggered by this secondary /{/ < /x/, although descriptions are sketchy.

The same kind of sibilant harmony is attested in different Berber diaects, e.g., Ntifa
Berber (Laoust 1918) and Imdlawn Berber (Elmediaoui 1992), where it manifestsitself both
root-internally and across morpheme boundaries. The directionality is consistently right-to-
left. Virtually identical harmony assimilations are found in Moroccan Arabic (Harris 1944;
Harrell 1962; Heath 1987). Although the latter belongs to a different branch (Semitic), its
sibilant harmony isvery likely to be areally (and sociolinguistically) directly connected to
the Berber one. It is worth pointing out that in Berber sibilant harmony, only the non-
pharyngealized sibilants interact with each other, i.e. /s, z/ vs. /f, 3/, whereas pharyngealized
/s*/ does not appear to participate in the harmony in any way. The same does not appear to
be true in Moroccan Arabic; according to Heath (1987), /{, 3/ do not cooccur either with
plain /s, z/ or with pharyngedlized /s, z*/.

Finally, sibilant harmony is quite widespread in the Omotic languages of southern
Ethiopia, as mentioned briefly in 2.3 above. These include Aari (Hayward 1990a), Gimira
(Benchnon dialect; Breeze 1990), Koyra (Hayward (1990b) and Zayse (Hayward 1990c);
cf. also Hayward (1988), who discusses the phonological development of sibilants across
the Omotic languages. In fact, sibilant harmony can be reconstructed as a root-internal
cooccurrence restriction in Proto-Omotic (Hayward 1988). In all of the daughter languages
that retain sibilant harmony, it involves at least an alveolar vs. lamino-postalveolar
distinction, /ts’, ts, s, z/ vs. /t{”, tf, {, 3/. In addition to holding root-internally, Omotic sibilant
harmony also givesrise to alternationsin affixes, whereby /s, z/ - /f, 3/. Thisisillustrated

by the Koyra examplesin (8).
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(8)

Sibilant harmony in Koyra (data from Hayward 1982)

Root-interna harmony

Well-formed roots

swits’- ‘blood’
Zu:s- ‘creeper’
ts’ugunts- ‘fingernail’
foif- ‘snake’
dzaf- ‘fear’
?itfiitf:e ‘five

Disallowed sequences

*s...f *f...s

*s...tf *tf...s
*s...d3 *dz...s
*ts...f *f...ts
(etc.)

. Harmony in suffixes (causative /-(u)s/, 3M Sg.perf. /-os:0/, SMSg.juss. /-es:e/)

dzaf-uf- ‘cause to fear’

go:tf-uf- ‘cause to pull’

?ordz-uf- ‘make big, increase (tr.)’
faj-f- ‘causeto urinate’

patf:-of:o ‘it became less

?ord3-of:0 ‘helthey got big’

gii3i-ofio ‘it suppurated’

dzaf-uf-ef:e ‘let him/them frighten (s.0.)"’

Harmony is strictly transvocalic; no harmony at greater distances

fod-us- ‘cause to uproot’
foh-us- ‘wash (tr.)’
tf’am-us- ‘cause to load’
fod:-os:0 ‘he uprooted’
?atf-ut:-0s:0 ‘he (polite) reaped’
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In Koyra sibilant harmony, the trigger and target sibilants may at most be separated by a
vowel (Hayward 1982; Ford 1990); the sameistruein Zayse as well (Hayward 1990b). In
Aari and Gimira, on the other hand, there is no limit on the distance between the trigger and

target consonants (Hayward 1988, 1990a; Breeze 1990). Thisis shown by the Aari formsin
(9).

9 Across-the-board sibilant harmony in Aari (datafrom Hayward 1988, 1990a)

a Harmony in causative /-Ss)

naf-fif- ‘causeto love

2uf-fif- ‘cause to cook’
qaz-3if- ‘make cold’

fam-fif- ‘causeto urinate’
3aq-fif- ‘cause to throw’
tf*a:q-fif- ‘cause to swear (oath)’

b. Harmony in perfective/-g

uf-{-it ‘| cooked’
qaz-3-it ‘I got cold’
tf*aq-f-it ‘| swore
3a?-f-it ‘I arrived’
baf-er-{-it ‘| was overcome
fed-er-{-it ‘| was seen’
3aig-er-{-e ‘it was sewn’

Sibilant harmony in Koyra and Aari can be characterized as ‘transvocalic’ and
‘“unbounded’, respectively. The exact same dichotomy is attested for at least one other

harmony type: nasal consonant harmony in Bantu languages (see section 2.4.4). There, as
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in the Omotic case, closely related languages display different versions of the same
harmony, differing only in whether the trigger and target consonants may be separated by
more segmental material than asingle vowd!.

Although the directionality is clearly left-to-right in the Koyra and Aari examples
shown above—and indeed in al sibilant harmony alternations in Omotic—thereis reason to
believe that this is an epiphenomenon of morphological structure. The more appropriate
generaization, instead, is that harmony applies ‘inside-out’, i.e. from base to affix. Note that
all alternating suffixes have alveolar /s/, and the harmony effect is thus always /s - /f/.
Within roots, there is diachronic evidence that this harmony applies bidirectionally, as noted
by Hayward (1988). In Zayse loanword adaptation, Amharic /t’/ is usually rendered with
Zayse [ts'[; however, /tf’ad3:e/ ‘mead’ (from Amharic /t’4d3:/) and /tf’ilo:f{a/ * brideprice’
(from Amharic /t’ilof/) appear to have undergone a change of right-to-left sibilant harmony
from earlier */ts’adz:e/, */ts’ilo:fa/.

Proto-Omotic had athird series of sibilants, retroflex (i.e. apico-postalveolar) */ts’/,
*[sl, *Iz/; this series was also within the scope of the (root-internal) harmony, which then
ruled out the cooccurrence of aveolar, lamino-postalveolar and apico-postalveolar sibilants
(Hayward 1988). At least one of the daughter languages, Gimira (Benchnon diaect), retains
all three series. Here, asin Proto-Omotic, the sibilant harmony is athree-way one, even as

regards suffix alternations; thisisillustrated in (10).
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(10)  Three-way sibilant harmony in Benchnon Gimira (data from Hayward 1988)

a Root-internal harmony

Well-formed roots Disallowed sequences

sis “fir tree’ *s...f,*s..s, ¥ S8, *fL s, e

Z0s ‘neighbor’ *s...tf, *s...ts, *f...ts, * .. ts, etC.
ts’ots’- ‘centre’ *ts...f, *ts...s, *tf...s, *tf...s, €tC.
fafkn ‘green tree-snake’ *ts...tf, *ts...ts, *tf...ts, *t{...ts, etc.
tfifkn ‘bile’ s, 0, Fts7L s, s, *tL s, EfC.
3atfu ‘maize flower’ *ts7.L A, FtsTL L ts, * )7L ts, . ts, etC.
sets’ ‘type of cabbage’ *z..§,%2...8,%3...8, *3...5, €tC.

7e7- ‘become red’ (and so forth)

ts’ontgs’- “fill (tr.)y

b. Harmony aternation in causative /-5/

s'ap-s- ‘make wet’

fir-{- ‘bring near’
tf*ob-f- ‘make light’
sup-s- ‘make soft’

In fact, several of the languages mentioned earlier have similar three-way harmony systems,
involving not only alveolar and lamino-postalveolar (‘palatal’) sibilants, but also athird
series of apico-postalveolar (‘retroflex’). These include Capanahua (Loos 1969) and the
Nebaj dialect of Ixil (Ayres 1991), and possibly Proto-Athapaskan-Eyak as well (Krauss
1964).° The same is also true of Rumsen sibilant harmony (Garrett 1999, based on Miller

to appear), but here the three series do not play an equal part in the harmony. Whereas

9 Reconstructions of the Proto-Athapaskan consonant inventory vary as to whether the *t{* series was
labialized or instead aretroflex *ts series (asisfound in severa Northern Athapaskan languages).
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alveolar /s, ts/ assimilate to apico-postalveolar /s, ts/, and vice versa, the participation of
lamino-postalveolar /f, tf/ in the harmony is quite marginal; cf. section 5.3.3 for discussion.
In the morpheme-internal harmony found in Wanka Quechua (Cerrén-Palomino 1967,
1977), only retroflex and ‘palatal’ sibilants interact, whereas the alveolar /s/ does not
participate in the harmony.10

In many of the sibilant harmony systems discussed so far, it is difficult to determine
exactly what the nature of the phonetic distinction between the harmonizing sibilant series
is. In some cases, it is quite possible that the relevant parameter is not so much aveolar vs.
postalveolar, as has been assumed here, but rather an apical vs. lamina distinction (‘tip-up’
vs. ‘tip-down’, in gestural terms, cf. Gafos 1996[1999]). One case where it is quite clear
that a pure apical/laminal opposition isinvolved is Basque, where sibilant harmony applies
as aroot-internal cooccurrence restriction (Hualde 1991; Trask 1997).

Basque has athree-way contrast between apico-alveolar, lamino-aveolar and lamino-
postalveolar (‘paatal’) sibilants: /s, ts/, /s, ts/ and /f, t{/—represented in the orthography as
<s, ts>, <z, tz> and <x, tx>, respectively. (Bizkaian diaects, and some Gipuzkoan dia ects,
have merged the two alveolar series.) According to Hualde (1991), sibilants of any of the
three series do not cooccur within morphemes. Hual de bases his characterization of Basque
sibilant harmony on Salaburu’s (1984) description of the Baztan diaect; the latter claims
that no counterexamples are found. If true, this means that Basgue displays a three-way
sibilant harmony, at least dialectally, which is similar to that found in Gimira, Ixil,
Capanahua, etc. In al cases, the harmony involves a (lamino-)alveolar series, a lamino-
postalveolar one (‘palatals') and athird, apical series. Whereas this third series appears to

be apico-postalveolar (‘retroflex’) in Gimira, Ixil, etc., it is clearly apico-aveolar in Basgue.

10 | nterestingly, the palatal sonorants /£, p/ appear also to participate in the Wanka Quechua harmony, in
that these do not cooccur with the retroflex affricate /ts/ (Cerron-Palomino 1977:62).
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Other descriptions of Basque sibilant harmony make no mention of the postalveolar
series being involved (Michelena 1985, 1995; Trask 1997). Instead, the harmony is merely
said to prohibit the cooccurrence of the apico-alveolar and lamino-alveolar series, /s, ts/ vs.
/s, ts/. Indeed, forms combining ‘palatal’ sibilants with alveolars are attested, at least in some
dialects (e.g., /tfimista/ ‘lightning’, /tfosten/ ‘report’). The root-internal harmony involving
apical vs. laminal aveolars, by contrast, is a very robust generalization. Indeed, it asserts
itself as an active constraint on Basgue phonology, for example, in loanword adaptation
(e.g., /fran(t)ses/ ‘French’ < /fran(t)ses/, from Spanish frances). The same effect can be
seen in the reanalysis of compounds (e.g., /sinetsi/ ‘believe’ < /sin-etsi/, cf. /sin/ ‘truth’,
/(h)etsi/ ‘consider’; /esetsi/ ‘persist’ < /es/ ‘no’ + /(h)etsi/, etc.). In general, the
directionality of assimilation isright-to-left, but interestingly, the apical seriestendsto bethe
‘dominant’ one. Thus, |eft-to-right harmony is observed in /satsuri/ ‘mole’ (17th century) <
*[sat-suri/ and in /sasoi(n)/ < */sasoi(n)/ (from Spanish sazén). Some dialects have right-
to-left assimilation even here, e.g., Isaba/sasoi/, Vidangoz /sasoi/ (Michelena 1985).

The sibilant harmony systems examined so far have all involved alveolar vs. post-
alveolar and/or apical vs. laminal distinctions. It isfar less common for sibilant harmony to
involve a dental vs. alveolar contrast; nevertheless, a few such cases are attested in the
database; all of these belong to the Athapaskan family.11 It may appear odd to discuss these
under the heading ‘ sibilant harmony’, given that (inter)dental fricatives and affricates are not
usually included in the class of ‘sibilants' as that term is conventionally used (cf.
Ladefoged & Maddieson 1996). Nevertheless, the cases in question clearly belong in this
category. Two of these are three-way harmony systems that also involve bona fide sibilant
distinctions; furthermore, all are cognate with the sibilant harmony systems found in Navajo,

etc. (cf. above discussion).

11 A point that may be relevant in this context is the fact that (inter)dental affricates are extremely rare
cross-linguistically. Athapaskan is one of the few families where such segments are widespread.
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One of the Athapaskan languages in question is Tahltan (Hardwick 1984; Nater
1989; Shaw 1991), where athree-way harmony holds between the dental /t0, t0’, do, 6, o/,
alveolar /ts, ts’, dz, s, z/ and (lamino-)postalveolar /tf, t{’, dz, f, 3/ series.12 Asin other
Athapaskan sibilant harmony systems, the directionality is right-to-left in Tahltan, applying
from root to prefix or from prefix to earlier prefix. In fact, the dental (/6/) and alveolar (/s/)
series of Tahltan are cognate with the alveolar (/s/) and postalveolar (/{/) series, respectively,
in languages such as Navajo and Apache. Both are reflexes of the Proto-Athapaskan *s and
* [I* " series, respectively (note that all of the relevant languages have merged the PA *[‘and
* [ series). Indeed, the data reported by Hardwick (1984) suggests that the third series
(Tahltan /f/ etc., from PA front velars) plays a more marginal role in the sibilant harmony
system in Tahltan, and is likely to be a later addition to what originally was a two-way
harmony.

The Doig River diaect of Beaver, as described by Story (1989), also displays three-
way sibilant harmony involving adental, alveolar and postalveolar series, although it is much
less systematic than its Tahltan counterpart. Asin Tahltan, the Beaver dental and alveolar
series go back to the Proto-Athapaskan *s and * f1* /™ series, respectively.13 Story (1989)
describes the dental series as ‘postdental’, which may indicate that these are indeed true
shilants, i.e. [ts, ts’, dz, s, z] rather than [0, t6°, do, 0, 9].

A third Athapaskan language (also spoken in the southwestern part of the Northern
Athapaskan area) is relevant in this context, even though its consonant harmony system
does not conform to the definition of sibilant harmony. This is Tsilhqgot’in (Chilcotin),

whose sibilant pharyngealization harmony is described briefly in 2.4.2 below. The (two-

12 Technically the /6/-series consonants do not qualify as sibilants, but given the comparative Athapaskan
context—as well as the fact that a /s/ vs. /{/ sibilant opposition is also involved in Tahltan—it is
appropriate to include Tahltan here.

13 The Halfway River dialect of Beaver, described by Randoja (1989), has merged these two sibilant series,
and displays no sibilant harmony. In this respect it closely resembles Sekani (Hargus 1988); indeed,
Randoja states that the Halfway River dialect might more appropriately be counted as a dialect of Sekani, if
it were not for the fact that the speakers refer to themselves as speakers of ‘Beaver’.
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way) sibilant distinction on which Tsilhqgot'in consonant harmony is synchronically a
matter of pharyngealized vs. non-pharyngealized alveolars. Nevertheless, thereis little doubt
that this reflects an earlier dental vs. alveolar contrast (and ultimately the PA *svs. * fI* [*
series). In his brief sketch of Tsilhgot'in phonemicsin King (1979) describesthe ‘flat’ (i.e.
pharyngealized) series as ‘ post-dental’, and even transcribes them with [0] etc.

In the neighboring language Dakelh (Carrier), the corresponding two series are
realized as dental [s] vs. alveolar [s], and so on, although this opposition is fast disap-
pearing—or has already been lost—in most dialects (William Poser, pers. comm.). In fact,
though none of the Carrier dialects have been reported to have sibilant harmony, there are
some facts which might suggest that it did have harmony at some point in the past. The
Proto-Athapaskan ‘conjugation marker’ prefix *se-, which should have yielded /s-/ in
Carrier, hastwo different reflexes, /s-/ and /s-/. The relative distribution of the two reflexes
is not phonologically defined; instead, /s-/ and /s-/ reflect the two main morphological
functions that * se- has in many Northern Athapaskan languages (including the neighboring
Tsilhgot'in), namely perfective and negative. As a perfective marker, * se- has the expected
reflex /se-/; as anegative marker, it shows up as/se-/ instead. One conceivable explanation
is that what was once a harmony alternation between /s-/ and /s-/ became levelled out in
different directionsin different morphological contexts: the /s-/ variant was generalized in
perfective paradigms, whereas in negative paradigms /s-/ was generalized.

Before moving on to coronal harmony involving non-sibilants, afinal example of
sibilant harmony deserves mentioning, one that has some rather peculiar properties. Several
of the Formosan languages—the Austronesian languages of Taiwan—have undergone
various sound changes, to some extent sporadic, which all appear to be instances of sibilant
harmony (Blust 1995). As conventionally reconstructed, Proto-Austronesian had three
shilants, *S *sand *C, which may have been /f/, /s/ and /ts/, respectively (or perhaps/d/, /{/
and /tf/). In Formosan languages, these segments often show unexpected reflexes, typically
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through assimilation to another sibilant elsewhere in the world. Thus, in Paiwan (SE
Taiwan), wefind the following: *liseqeS > *liSegeS > /liseqes/ ‘nit, egg of alouse’, * Sasaq
> *SaSaq > /tatag/ ‘to whet (on large stone)’, and * Cangis > *tsangis > /tsangits/. Note that
the last example appears to involve assimilation between /s/ and /ts—a process which would
belong under stricture harmony (section 2.4.6) in the typological classification presented
here.

In Saisiyat (NW Taiwan), the following are some of the attested assimilations:
*liseqgeS > *liSeqeS > /Li?(if/ ‘nit, egg of alouse’, *Sajek > * Sazek > /sazek/ ‘smell’,
*CingaS > * SingaS > /fingaf/ ‘food particles caught between teeth’, * Cangis > *sangis >
/h-...-angil/ ‘to cry, weep’ (the last one attested only with a-V C- infix). Again, assmilation
appears to sometimes involve stricture (affricate vs. fricative) rather than * minor-place’.
However, thisisless clear in Saisiyat than in Paiwan, since *C has the regular reflex /9/; it is
thus possible that *C, though originally an affricate, did not undergo assimilation until after
it had become africative.

The third language Blust (1995) discusses, Thao (central Taiwan), has developed an
exceptionally large inventory of fricatives, including at least /f, v, 0, 9, s, {, 1, h/. Thao shows
evidence of various assimilations that are smilar to the ones described above for Paiwan and
Saisiyat, e.g., *CaqiS > /faqif/ (perhaps via */0aqif/) ‘sew’, *dakeS > * sakeS > /fakif/
‘camphor laurel’, *Sidi > *Sisi > /sisi/ ‘goat’. Interestingly, these sibilant assimilations
affect the lateral fricative /4/ as well; thus, e.g., *daRa > *sata > /tata/ * Formosan maple’,
*zaRum > *satum > /fatum/ ‘needl€’. Theinclusion of // is rather remarkable, given that
lateral fricatives are not generally counted as ‘sibilants' . Moreover, lateral fricatives and
affricates do not participate in sibilant harmony in any of the Athapaskan languages, and
this fact has been interpreted as evidence bearing on the location of [+lateral] in various
feature-geometric models. This interpretation has always been based on the assumption that

consonant harmony respects locality, and that particular feature specifications on intervening
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segments would inevitably result in blocking. However, this comprehensive survey finds
that blocking never occurs in consonant harmony systems, regardless of the nature of the
intervening material (see section 3.2 below). Therefore, the transparency of lateral
obstruents in Athapaskan sibilant harmony can hardly be used as evidence for a particular
versions of feature geometry. The existence of |ong-distance assimilations between /#/ and

/s in Thao casts further doubt on the validity of such argumentation.

24.1.2. Non-sibilant coronal harmony
Although the vast maority of corona harmony systems involve sibilants, consonant harmo-
ny may aso be defined over other types of coronals—stops, nasals, liquids, etc.—provided
that an appropriate ‘minor place’ contrast exists for such segments in the language in
guestion (e.g., dental vs. alveolar, retroflex vs. dental, etc.). It should be stressed that the
cases mentioned in this section form a somewhat heterogeneous class; the only thing they
have in common is that non-sibilants take part in the harmony interaction. In some of the
examples, the harmony exclusively involves non-sibilants, whereasin others, stops appear to
be interacting with sibilant affricates. In thislatter case, it is sometimes difficult to determine
whether stricture harmony (see section 2.4.6) would be a more appropriate classification.
One example of non-sibilant coronal harmony has already been mentioned in
section 2.3 above—the root-internal dental vs. alveolar harmony found in many Western
Nilotic languages. Thiswasiillustrated for Péri in (4)-(5); some of the relevant examples are

repeated in (11) for ease of reference.
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(11) Root-interna corona harmony in Péri (Andersen 1988)

a Wadl-formed roots with multiple coronals

not ‘sucking’

dam-¢ ‘person (ergative)’
atwait” ‘adult male elephant’
adtind-6 ‘heart’

b. Disalowed root-internal combinations

*d...n *d..nd *d...t *t...n *t...nd (etc.)

1

*d...n *d..nd *d...t *t...n *t...nd (etc)

A "

c. Root-final consonant alternations feed corona harmony

Unpossessed Possessed (157)

de:l demnd-a ‘skin’ vs. ‘my skin’

tuol tiond-a ‘snake’ vs. ‘my snake

ta-a tamn:-a ‘pancreas’ vs. ‘my pancreas
ut6 -0 utomn -4 ‘fox’ vs. ‘my fox’

In Péri, the dental vs. alveolar contrast exists for stops and nasals, and these are precisaly the
segments that interact in the consonant harmony. The same is also true of Anywa (Reh
1996), which shows alternations of the same kind as in the Pari examplesin (5) and (11)
above.l4 The liquids /I, r/, by contrast, are always alveolar; for the purposes of harmony,

they are neutral, and thus cooccur freely both with dentals and with other alveolars. Root-

14 Although Anywa has both dental and alveolar nasals, Reh (1996) states that dental [n] is only found in
words which also contain a dental stop, which suggests that it is a mere allophone of /n/. Nevertheless, [n]
also appears through the kind of root-final consonant alternations shown in (11c) for Péri, as in /po:n:o/
‘become smooth’ (from /p3:d/ ‘be smooth’). Although the dentality of [n] is thus mostly predictable, itis
not strictly speaking allophonic. Thisis somewhat analogous to the case of Nkore-Kiga sibilant harmony,
discussed in 5.1.2 below, where the [s] vs. [{] distribution is mostly predictable based on the following
vowel, but where a surface contrast between [...fa] vs. [...sa] nevertheless exists (the latter arising from
/...Sj-a).
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internal coronal harmony seems to operate almost identically in Shilluk (Gilley 1992); here,
too, both nasals and stops participate in the harmony, cf. /tin/ ‘small’, /tin/ ‘today’
(underlining indicates [+ATR], or ‘expanded pharynx’). In Shilluk, just asin Péri, harmony
isfed by the various alternations exhibited by root-final consonants, cf. the Pari formsin
(11c). However, in Shilluk, the derived root-final alveolar triggers harmony rather than
undergoing it. Thus, when the final /I/ of Shilluk /tal/ ‘cook (trans.)’ changesto /t/ or /d/ in
certain morphological contexts, it is the root-initial /t/ that yields to the harmony: antipassive
Ita:t/, instrumental /ta:d-a/.

Both Péari and Shilluk belong to the Northern division of the Luo branch of Western
Nilotic languages. Various languages in the Southern Luo subbranch, on the other hand,
lack adental vs. alveolar contrast in nasals, but nevertheless maintain the same root-internal
corona harmony restriction on stops. These include Alur (Burssens 1969; Tucker 1969; cf.
Mester 1986[1988]) and Dholuo (Tucker 1994; cf. also Yip 1989; Padgett 1995a). In these
languages, the nasal /n/ acts as neutral, just as the other alveolar sonorants/I, r/ do in all of
the languages mentioned so far . Tucker (1994) does not explicitly discuss the interaction of
root-final consonant alternations (such as /I/ - /t/) with coronal harmony in Dholuo.
However, pairs such as/tuo:l/ ‘snake’ vs. Plur. /tG5:ndé/ and /tuoin/ ‘' male, brave man’ vs.
Plur. /tuo:ndi/ suggest that these alternations do not feed corona harmony in Dholuo, unlike
Pari, Anywa and Shilluk.1>

In addition to the Luo languages, Western Nilotic contains two other branches,
Dinka-Nuer and Burun. According to Tucker (1994:31, fn. 30), corona harmony does not
hold in the Dinka-Nuer languages, ‘ where dental/alveolar sequences occur’. However, it is
unclear whether thisistrue of rootsin general, or merely of those root allomorphs derived

through final-consonant alternations, e.g., in /tat/, antipassive of /ta:l/ *cook’ (cited from

15 Note that dental [nd] clusters do occur morpheme-internally in Dholuo; what these examples show is
that a root-final derived nasal-stop cluster remains alveolar [nd] rather than being realized as [nd] due to
harmony with aroot-initial dental.
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Andersen 1999). The final-/t/ antipassive formation—widespread in Western Nilotic—
arguably goes back to what originally was a separate antipassive suffix (Hall & Hall 1996).
Therefore, such examples may simply indicate that Dinka-Nuer languages have not
extended the root-internal harmony to derived contexts.

In the third branch of Western Nilotic, the sparsely documented Burun languages,
coronal harmony is found. What is more, it may even give rise to harmony alternations
beyond the root. Thisis attested in Mayak, one of the Northern Burun languages (Andersen
1999). In the Mayak consonant inventory, a dental vs. alveolar contrast exists among stops.
Asfor nasals, dental [n] does occur, but only as an allomorph of alveolar /n/ and only in the
clusters [nd], [nt]. According to Andersen’s (1999) analysis, the phonemic dental vs.
alveolar contrast is between /t, d/ and /t, d/. However, in certain predictable contexts, /d/ is
realized as fricative [8] and /d/ as implosive [d], and thus the surface contrast between
dentalsand aveolarsis|t, d, 0] vs. [t, d, d].

Andersen (1999) does not discuss whether dentals and alveolars cooccur root-inter-
nally in Mayak, but the only potential counterexample found in the data he citesisthe form
[pidat] ‘shell’. Thisislikely to be bimorphemic /pid-at/; as in other Western Nilotic lan-
guages, Mayak roots generally have the shape CV(V)C, and severa other nouns Andersen
citesendin|...at].

Beyond the root, however, coronal harmony optionally extends to various -Vt
suffixes, especialy in nouns. When a suffix such as singulative /-et/, /-at/ or /-it/ is attached
to aroot containing alveolar /t/ or /d/ (the latter realized as either [d] or [d]), the suffixal /t/
optionally becomes alveolar, as shown in (12a). The triggering alveolar may be either root-
final or root-initial. Note that only the contrastively alveolar consonants trigger harmony,

not the redundantly alveolar sonorants like /n/ or /1/ (12b).
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(12) Corona harmony (optional) in Mayak -Vt suffixes (data from Andersen 1999)

a Harmony triggered by [t, d, d] in root

ley-it ‘tooth’

gim-it ‘cheek’
WwAd-it ‘buttock’
tid-At ~ tid-At ‘doctor’

tuy-it ~ tuy-it ‘back of head’

b. Alveolar [l, r, n] do not trigger harmony

be:l-et ‘cane’
rin-it ‘meat’
2in-At ‘intestine’
kan-1t ‘torch’

c. Harmony triggered across alveolar [n]
din-et ~ dun-et ‘bird’

ket-m-et ~ket-m-et  ‘star’

An important point to note is that not only does aveolar /n/ not trigger harmony, but it a'so
does not block it. Alveolar /n/ is thus both neutral and transparent, allowing harmony to
apply across itself, asin the examplesin (12c). The same is presumably also true of /1, r/,
although Andersen cites no forms that bear on thisissue.

Before leaving the Western Nilotic coronal harmony systems, it is worth
emphasizing a point made in previous analyses of the cooccurrence restrictions (Yip 1989;
Padgett 1995a). In most of the languages in question, dental and alveolar stops (and nasals,
where applicable) freely cooccur with other obstruents that also seem to be coronals, such as
/s/ (in Dholuo) and the *palatals’ /c, 3/. In virtually al of the languages, the ‘palatals are

either optionally or consistently realized as postalveolar affricates, [tf, d3], according to
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descriptive sources; Andersen (1999) even gives [{] as a possible realization of /c/ in
Mayak. As for Dholuo /¢, Yip (1989) and Padgett (1995a) analyze it as being [-anterior]
and therefore exempt from the harmony (which is assumed to hold only for coronals that
agree in [tant]). Nevertheless, Tucker (1994) quite explicitly classifies Dholuo /s/ as
alveolar, along with /t, d, n, |, r/, and does not mention any alternative realizations of this
segment that might suggest that it belongs with the *palatals . It seems more appropriate to
conclude that /¢ fails to participate because the consonant harmony involves only those
segments that are contrastively dental or alveolar. Dholuo alveolar /5/ isthen neutral for the
same reason that alveolar /n/ is neutral in Dholuo (unlike in Pari or Shilluk): because no
dental/alveolar contrast exists for fricatives or sonorants.

In Western Nilotic, coronal harmony involves the dental vs. alveolar opposition (or
[distributed], in terms of traditional distinctive features). Another opposition over which
harmony is often defined is retroflex vs. non-retroflex (dental or alveolar). For example,
dental /t/ and retroflex /{/ are not allowed to cooccur within roots in Pohnpeian (Rehg 1981).
In another Austronesian language, Javanese, dental and retroflex stops are also not allowed
to cooccur in roots, especially in Cq vs. Cy position (Uhlenbeck 1949; Mester 1986[1988];
see also Yip 1989). However, in the Javanese case, this is merely part of a more general
restriction against non-identical consonants with the same place and/or manner of
articulation. Thus, none of the labials /p, b, m, w/ cooccur with each other, nor do the
‘paatals’ /c, 1, s, p/, the coronal stops /t, d, t, d/, the liquids /1, r/, and so forth.16 What is
important in this context is simply that retroflex and dental stops are above the similarity
threshold beyond which the cooccurrence restrictions take effect in Javanese.

Another example of coronal harmony where retroflex and non-retroflex segments

interact with each other is found in certain languages of Northern Australia, such as

16 The so-called ‘palatal’ obstruents of Javanese are in fact alveolar, although they behave phonologically
as palatals to some extent; thus /c, 3/ = [ts, dz] (see Ladefoged & Maddieson 1996 and references cited
therein).
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Gooniyandi (McGregor 1990; Steriade 1995ab; see Gafos 1996[1999]) and Gaagudju
(Hamilton 1993, cited by Gafos 1996[1999]); see also Evans (1995) on Mayali. The
discussion here is based mainly on the description in Gafos (1996[1999]). Languages of
this area typically have a four-way contrast among coronal stops, nasals and laterals:
lamino-dental /t, d, n, 1/, apico-alveolar /t, d, n, 1/, apico-postalveolar (= retroflex) /t, d, n, |/,
and lamino-postalveolar (= ‘palato-alveolar’) /t, d, n, I/ (cf. also Ladefoged & Maddieson
1996). In addition, there is usually an apico-alveolar vs. apico-postalveolar contrast in
rhotics aswell, thus between (tap/trill) /v/ and (approximant) /3/ or (flap) /.

In agreat number of languages, the apico-alveolar vs. apico-postalveolar contrast is
maintained only postvocalically, and is thus neutralized in word-initial position—not
surprisingly, given that the perceptual cues for retroflexion are primarily present in VC
transitions (Steriade 1995b). In Gooniyandi, word-initial neutralization resultsin variation
between alveolar and retroflex articulations, as shown in (13a) In Gaagudju, on the other
hand, word-initial apicals are consistently realized as alveolar, e.g., [na:wu] ‘he’ (Gafos
1996[1999]). In both languages, however, the generalizations about the realization of initia
apicals are overridden by consonant harmony. When followed by another apical, theinitial
consonant consistently agrees with it; this is shown for Gooniyandi in (13b). Finally,
consonant harmony only governs the realization of apicalsin positions of neutralization, i.e.
word-initially; as shown in (13c), it never tampers with the contrastive specifications of

apicasin postvocalic positions.

(13) Corona harmony in Gooniyandi apicals (McGregor 1990 apud Steriade 1995a).
a Neutralization with free variation in word-initial position (alveolar ~ retroflex)
fuiwu ~ fuiwu ‘cave

na:gA ~ NA:gA ‘dress’
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b. Word-initia apical harmonizeswith following apical

tili ‘light’ (*tili)

titippmndi ‘he entered’ (~ titippindi only rarely)
c. Noharmony (or free variation) in non-initial positions

kilini ‘grass’ (*kilini)

wadguluna ‘I bring them’ (*wadguluna)

Outside of the languages of Australia, a very similar phenomenon is found in some
Dravidian languages, where phonological retroflex vs. non-retroflex contrasts are quite
common among stops. One such example is the Northern Dravidian language Malto
(Mahapatra 1979), which contrasts dental /t, d/ with retroflex /t, d/. In Malto, dentals and
retroflex stops cannot cooccur as C; and C, in morpheme-internal CV(C)C sequences. In
all the forms that Mahapatra (1979) cites in support of this generalization, Cq isroot-initial,
e.g., /tud/ ‘tiger’, /danda/ ‘ staff’, /dudu/ *mother’, /to:totri/ *quickly’. Thisis significant,
because retroflex stops did not occur root-initially in Proto-Dravidian. Malto roots like
/danda/ ‘staff’ are the direct result of a sound change enforcing right-to-left retroflexion
harmony (Subrahmanyam 1983), cf. cognates such as Kannada /dadi, dandi/ ‘ staff, cudge!’,
Tamil /tati/ *stick’ (Burrow & Emeneau 1984). Coronal harmony in Malto is thus virtually
identical to that found in the Northern Australian languages, especially the one in Gaagudiu,
where non-harmonized initial apicals are consistently non-retroflex. Finally, note that, just as
in the Western Nilotic languages discussed earlier, the only consonants affected by the
harmony are the ones which are contrastively dental vs. retroflex, i.e. the stops. For example,
the retroflex flap /t/ does not trigger coronal harmony (/tate/ ‘grinding stone’), and
consonants like /s, n, I/ do not undergo it. Furthermore, the ‘palatals' /c, 3/ do not interact

with the harmony either. It is not quite clear whether these are true (dorso-)palatals or
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coronals, although the former does seem likely; Mahapatra describes both as * alveo-pal atal
affricates’, but transcribes them as [c¢] and [jz].

Recall from section 2.4.1.1 that a retroflex vs. non-retroflex contrast is quite
frequently involved in sibilant harmony systems as well, such as in Rumsen, Gimira,
Capanahuaand Ixil (note that, interestingly, all of these are three-way harmony systems). In
these systems, there is no retroflex vs. non-retroflex contrast among nonsibilants, such as
stops or nasals, and these segment types are thus neutral and do not interact with the
harmony in any way, either astriggers, targets or blockers.

One last case involving long-distance retroflexion assimilation deserves mentioning,
if only for the fact that it has been widely cited in the theoretical literature on consonant
harmony. This is the n-retroflexion (also known as ‘nati’) found in Vedic Sanskrit
(Wackernagel 1896; Whitney 1889; Macdonell 1910; Allen 1951; Schein & Steriade 1986;
Gafos 1996[1999]; Ni Chiosain & Padgett 1997). It will be argued below (section 3.2.3)
that this phenomenon is in fact not a case of consonant harmony, in that it displays
properties radically different from the other cases of long-distance assimilation surveyed in
this chapter. Nevertheless, the most important characteristics of n-retroflexion are worth
outlining in the present context, since thisis one of the best-known (alleged) examples of
consonant harmony.

In the Vedic Sanskrit phoneme inventory, dental /t, t", d, df, s, n, 1/ contrasted with
retroflex /t, t, d, df, s, n, 1/, where /r/ was quite likely an approximant [1] (and ableto head a
gyllable). In addition, there was athird series of ‘ palatals, traditionally transcribed <c, ch, |,
jh, E, ii>, which were likely coronals aswell, rather than true (dorso-)palatals. The ‘nati’ or
n-retroflexion phenomenon is this: when a postvocalic /n/ is preceded by aretroflex con-
tinuant (/s/ or /1/), it assimilates to it, becoming /n/. If thereis more than one potential target,
only thefirst /n/ assimilates: /praniné:ja/ ‘lead forth’ (from /ni:-/ ‘lead’). Any intervening

coronal—whether dental, retroflex or ‘ palatal’ —Dblocks the assimilation; thus /ksub-a:na/
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‘quake’, but /ksved-a:na/ ‘“hum’ (both with middle participle suffix /-ama-/). This n-
retroflexion aso appliesin compounds, though with some exceptions, and occasionally even
across word boundaries.

Although it has long been celebrated as an example of coronal harmony, Vedic
Sanskrit n-retroflexion is in fact highly suspect as such, as will be discussed in detail in
3.2.3 below. In the context of the 120 or so long-distance assimilations surveyed here, it
stands out as a sore thumb, showing properties that are otherwise unattested in the database
(but common in ‘vowel-consonant’ harmonies where entire spans of vowels and
consonants are demonstrably affected, e.g., nasal harmony). One crucia point is segmental
opacity: if n-retroflexion is an instance of consonant harmony, it is the only case where
assimilation is blocked by particular segments which themselves do not participate in the
harmony as triggers or targets. Another point isthe trigger vs. target asymmetry: whereas/s,
1/ trigger the assimilation, it is only /n/ which undergoesit. A clear generalization to emerge
from this typological survey is that consonant harmony always involves ‘agreement’
between segments that are above a certain similarity threshold; the more similar the
consonants, the more likely (or stringent) the harmony requirement. In light of this
generalization, it is highly surprising that /n/ and /n/ do not interact (i.e. /n/ is not a
trigger)—surely /n/ is more similar to /n/ than are either of /s, r/! A third point, related to the
previous one, is the non-iterative character of n-retroflexion: a /s, r/ will only trigger
retroflexion in the closest following /n/, not on any additional /n/’s further away. No other
consonant harmony systems in the database have anything resembling this characteristic.
This restriction is clearly not a matter of relative distance, in that the second /n/ in an
underlying string like /sVCVnV/ would undergo retroflexion if the intervening C were a
non-coronal consonant. Further restrictions on Vedic Sanskrit n-retroflexion, which like-
wise distinguish it from other consonant harmony phenomena, include the fact that the

target /n/ must be released into a (nonliquid) sonorant, and that retroflexion is blocked (in
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compounds) if the target /n/ is also followed by an /s/ or /r/ later in the word. See section
3.2.3 for further discussion of these unusual properties, and their implications for the
analysis of n-retroflexion—and of consonant harmony in general.

Thefinal class of coronal harmony phenomenato be covered in this section consists
of caseswhere alveolar (or dental) stopsinteract with postalveolar affricateslike /t{/—i.e. the
kind of segments that are often described as ‘alveo-palatal’, ‘palato-alveolar’ or just
‘palatal’. Because this kind of harmony crosses the stop/affricate boundary, it may perhaps
more appropriately belong in the category of stricture harmony (section 2.4.6). However,
the cases that fit this description are classified here as coronal harmony for two reasons.
Firstly, the ‘minor-place’ contrast involved (/t/ vs. /tf/, etc.) is essentially the same as the
alveolar vs. postalveolar opposition which is so often the basis of sibilant coronal harmony
systems (/s/ vs. I/, Its/ vs. Itf/, etc.). Secondly, both the /t/ vs. /t{/ harmonies examined here
and sibilant harmonies of the /s/ vs. /{/ type share important characteristics with aveolar-
postalveolar interactions in phonological speech errors; see chapter 6 for extensive
discussion of such parallels between consonant harmony and slips of the tongue.

In the dialect of Aymara described in De Lucca (1987), tentatively labelled
‘Bolivian’ Aymara by MacEachern (1997[1999]), the root-internal cooccurrence of alveolar
/t, t", £’/ and ‘alveo-palatal’ /tf, tf", tf*/ is quite limited.1” As MacEachern points out, roots
with /e, tf", 1™, 1Lt or ftf...t% are not attested in Bolivian Aymara. (Certain
other conceivable combinations are independently ruled out by various laryngeal
cooccurrence restrictions, such as /t"...t/, /tf*...’1, It .1/, Itf*...t’], see MacEachern
1997[1999] for detailed discussion.) These lexical gaps suggest that, at least as regards
laryngeally specified coronals—ejectives and aspirates—alveolars and postalveolars are not

allowed to cooccur root-internally in Bolivian Aymara.

17 Aside from these, Bolivian Aymara also has alveolar /s/, which does not appear to interact with the
‘aveo-palatals’ in roots.
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Since MacEachern (1997[1999]) does not mention the behavior of the plain plosives
It, tf/ in this respect, the dictionary entriesin De Lucca (1987) were searched for any word-
initial /TVC/ or fCVT/ sequences, where T ={t, t*, t’} and C = {t[, tf", t[’}. The results were
quite interesting: although /CVt/ sequences are quite common (14a), not a single example of
ITVtf/ was found. It thus seems that, when plain (laryngeally unspecified) stops/affricates
are involved, the cooccurrence restriction is directional, disallowing only postalveolar-

alveolar sequences (14b).

(14) Root-internal coronal harmony in Bolivian Aymara (data from De Lucca 1987)

a Wadl-formed roots mixing aveolars and postalveolars

tfatu ‘jug, small vessdl of clay’

tfitu ‘minute, tiny (dial.)’

tf"ita ‘string, row of objects put on athread’
tf*uta ‘collision of two round objects

b. Disallowed root-internal sequences!8
Bl AT A VA R { Y A LS oV

(@S0 */th.. 4§, *Af™. .0, * 1 a0, <1t .., etc.; f . discussion above)

In the West Chadic language Kera (Ebert 1979), asimilarly directional assmilation between
It/ and /tf/ isfound. In this language, an original /t/ sometimesis sometimes realized as /tf/,
either optionally or obligatorily (Ebert 1979:7). Furthermore, the feminine prefix—
otherwise /t-/ in presonorant contexts—is systematically realized as /tf-/ if another /tf/

followsin the stem (Ebert 1979:146-47). Thisisillustrated in (15).

18 Due to a ‘leftness effect’, an aspirated or ejective stop always occurs earlier in the morpheme than a
voiceless unaspirated stop, hence */t...tJ*/, */t...t"/, etc. (MacEachern 1997[1999]).
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(15) Coronal harmony effectsin Kera (data from Ebert 1979)
a Root-internal assimilation of /t/ to following /tf/ (sporadic?)
tutfi ~ tfutfi ‘tamarind’
tfotferkd ‘backbone’ (cf. Tupuri /titfere/)

b. Alternationsin feminine prefix /t-/

té:ja ‘dog (fem.)’ (cf. masc. /kéijal)
tema ‘dry (fem.)’ (cf. masc. /keme/)
tfotfd ‘small (fem.)’ (cf. masc. /ko:tfé/)

Thusin Kera, asin Bolivian Aymara, sequences with the order alveolar...postaveolar are
ruled out: */t...tf/, but /tf...t/ isalowed (cf. /tférté/ ‘ split’). Whereas the harmony effect in
Aymara is evident only as a static cooccurrence restriction, its Kera counterpart shows
explicit evidence, both synchronic and diachronic, of harmony being enforced by means of
assimilation, /t...tf/ - /tf...tf/.

Another case which involves *palatals —which may or may not in fact be post-
alveolar affricates—is found in certain South-Central Dravidian languages, such as Pengo
(Burrow & Bhattacharya 1970). In Pengo, aroot-initial dental stop /t, d/ assimilatesto a
root-final ‘palatal’ (rendered with <c, j> by Burrow & Bhattacharya 1970). Although the
description is not explicit about the phonetic realization of <c, j>, | will assume for the
present purposes that they are (lamino-)postalveolar affricates, henceforth transcribed with
Itf, d3/. As the forms in (16a) show, the evidence for the harmony is not merely
comparative-historical, but also synchronic, in that morphologically-driven aternationsin
root-final position may trigger harmony effects in root-initial position, as in the first

example.1® The facts are thus somewhat reminiscent of root-internal coronal harmony in

19 It is hard to tell how significant this example is, and whether this type of aternation is at all productive
in Pengo morphology. This may therefore be a matter of suppletion, synchronically, even though it clearly
arose through harmony diachronically.
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Western Nilotic, cf. the Pari examplesin (4)-(5) above. Pengo harmony is optional to some
extent, although harmonized forms appear to be more common than their non-harmonized

variants.

(16) Root-internal corona harmony in Pengo (data from Burrow & Bhattacharya 1970)
a Dental harmonizes (optionaly) to following postalveolar
tit(- ~ tfitf- ‘to eat (past stem)’  (derived from /tin-/ *eat’)
tortf- ~ tfoutf- ‘to show’
taindz- ~ tfa:ndz- ‘to weave (agarland)’
dzo:tf- ‘to carry on the head’ (cf. Gondi /to:tfa:na:/)
tfomndz- ‘to appear’ (cf. Kuvi /to:ndz-/)

b. Root-internal postalveolar...dental sequences are alowed

tfeta man- ‘to be awake’

tfinta ki- ‘to think; to worry, be anxious
dza:ti ‘caste’

dzunda ‘spinning top’

No harmony appliesto retroflex...postalveolar sequences (e.g., /dandz-/ ‘to stick to’), and
the harmony in (16) is virtually without exception. If it is valid to equate the Pengo
‘palatals’ with the Aymara postalveolar affricates, as has been done here, then both display
the very same directionality effect: coronal harmony rules out sequences like /t...tf/, but
leaves /tf...t/ untouched.

The asymmetric harmony effect exhibited by these languages bears a striking
resemblance to the so-called ‘ palatal bias' which isrobustly attested in speech error studies
(Shattuck-Hufnagel & Klatt 1979; Stemberger 1991; see chapter 6 for discussion of this

phenomenon). Several studies have found that in speech errors, /tf/ is more likely to be

85



substituted for /t/ than vice versa, and the same holds true of /{/ and /</, respectively. When
one combines this with the right-to-left directionality so predominant both in consonant
harmony systems (cf. section 3.1) and in speech errors (see section 6.1), the combined
effect is exactly what is found in Kera, Aymara and Pengo: there is a much stronger
tendency for /t...tf/ - /tf...tf/ thanthereisfor /tf...t/ - /t...t/.

Finally, there is one more case which might belong in the same category, athough
its status as an instance of consonant harmony is somewhat dubious. This involves the
‘mobile palatalization’ found in certain Ethio-Semitic languages—more specificaly, the
optional double-palatalization effect that can be seen in Harari (Leslau 1958; Rose 1997).
For detailed discussion of the Harari case, the reader is referred to section 2.4.3 below. The
general phenomenon is essentially a matter of featural morphology, whereby a suffix /-i/
triggers ‘palatalization’ of alveolar consonants in the preceding stem—the target consonant
not necessarily being adjacent to the triggering /-i/. Because the Harari phenomenon is
conventionally described as involving * pal atalization’—and does in some cases yield true
palatals, e.g., /n/ - In/ and /l/ - /[j/—it is classified here as a matter of secondary-
articulation harmony (2.4.3) rather than coronal harmony. Nevertheless, it should be noted
that in the case where the target is an obstruent, the effect is/t, t’, d, s/ - /tf, tf”, d3, {/.

The double-pal atalization effect, which may potentialy involve consonant harmony,
IS seen in variants such as /t’imadz-i ~ tf’imadz-i/ ‘ put the yoke! (2SgFem)’ and /bit’af-i ~
bitf{*af-i/ ‘rip! (2SgFem)’ (cf. the corresponding 2SgMasc imperatives /t’imad/, /bit’as/).
Note that the effect can potentially be interpreted as involving harmony of essentially the
same kind as that observed in Kera, Aymara and Pengo: anticipatory assimilation of a
dental/alveolar stop (or fricative) to afollowing postalveolar affricate (or fricative). Whether
this parallel is more than mere coincidence remains to be seen—for example, the right-to-
left directionality is likely to be connected with the simple fact that the triggering /-i/ isa

suffix.
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2.4.2. Dorsa and labial consonant harmony

The preceding section illustrated how consonant harmony is frequently defined over para-
meters that can be collectively labelled as defining ‘minor place of articulation’. These
parameters are al specific to coronals. But what about the other major places of articulation,
dorsal and labial? It is true that the coronal articulator (the tongue tip/blade) allows for a
particularly rich inventory of possible ‘minor-place’ contrasts. But there are dorsal- and
labial-specific parameters that can be conceived of in the same way, such as labiodental vs.
bilabial for labial consonants, and velar vs. uvular (perhaps also velar vs. palatal) for dorsal
consonants. The question then arises whether consonant harmony is ever defined over such
non-coronal ‘minor-place-of articulation’ parameters. On analogy with the term * coronal
harmony’, these could then be referred to as ‘dorsal harmony’ and ‘labial harmony’ —
although the latter is frequently used as a synonym of ‘rounding harmony’, i.e. a particular
type of vowel harmony. To avoid confusion, these will be referred to here as dorsal and
labia consonant harmony, respectively.

Such types of consonant harmony appear to be quite rare. The best examples of
dorsal consonant harmony are found in the Totonacan language family, where it is attested
in both branches of the family, Totonac and Tepehua. For example, MacKay (1999)
describes what she refersto as ‘uvular assimilation’ in Misantla Totonac, whereby hetero-
morphemic /Kk...q/ sequences are harmonized to /q...q/.20 Although MacKay does not
address the tautomorphemic cooccurrence of /k/ and /g/, a tentative search for morpheme-
internal /k...qg/ or /q...k/ sequences in her grammar yielded no results. It can thus be
concluded that Misantla Totonac dorsal consonant harmony holds (non-directionally) asa

root-level cooccurrence restriction as well. In the heteromorphemic cases, where the

20 Due to an independent (and optional) phenomenon of postvocalic spirantization of /g/, such a harmonized
/g...9/ sequence can beredlized as[q...q], [q---X], [X...q] or [x...x] depending on the context.
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harmony results in [K]/[q] alternations (or [K]/[x]; see footnote), the target is alwaysin a

derivational prefix and the trigger in the root; this is illustrated in (17a-b). As MacKay

(1999) points out, the domain in which dorsal consonant harmony applies is

morphologically defined: it consists of the stem, which comprises the root and derivational

prefixes (such as body-part prefixes or valence-changing prefixes). Inflectional prefixes, by

contrast, are outside the scope of the harmony, as shown by the examplesin (17c). Finally,

forms such asthat in (17d) show that the harmony operates strictly from right to left, in that

derived /q...k/ sequences remain disharmonic.

(17)

a

Dorsal consonant harmony in Misantla Totonac (data from MacKay 1999)
Harmony alternation in body-part prefixes/-ka:k-/, /maka-/
mingd:qpay€?  /min-katk-paqa?/ ‘your shoulder’

minkd:ktfamn /min-ka:k-tfa:-ni/ ‘your shoulder’ [sic!]

20t maqgafqét /ut maka-fqat/ ‘s/he scratches X (with hand)’
?dt makapaf /ut maka-paf/ ‘s/he bathes his/her hand’

Harmony in other derivational prefixes /maka-/, /lak-/:

maqatdqwat /maka-tugwan-la(t)/ ‘s/hetired X’

laytfany | /lak-tfanq(/ ‘s/he chops (bones)’

No harmony ininflectiona prefixes (1Subj /ik-/, 10bj /kin-/):

?iklaqtsaqa lik-lak-tsaqa/ ‘I chew X’ (*?iglagtsaqa)
Kisqojunit /kin-squ-jan-ni-la(t)/ ‘s/he smokes X for me’ (*qisqojunit)
No left-to-right harmony (i.e. /q...k/ not affected):

sqokdhot /squ-kuhu-la(t)/ ‘it was smoked’ (*sqogdhot)

Although there are morphological limitations on dorsal consonant harmony in Misantla

Totonac, it is clear from MacKay’ s description that the harmony interaction is not phono-
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logically bounded in any way. There are no particular sesgments—whether consonants or
vowels—that are opaque, i.e. capable of blocking the propagation of harmony if they
intervene. Nevertheless, the possibility must be entertained that the harmonizing [RTR] (or
[-high]) feature is transmitted from trigger to target by strictly local spreading, i.e. that any
and al intervening segments are affected aswell. At first glance, this seems plausiblein light
of the fact that /g/ does trigger lowering of adjacent high vowels (as does /h/); thisis shown
in (18a). However, this effect is quite limited in its temporal scope. Firstly, avowel isonly
affected if it isimmediately adjacent to /g/, but not if another consonant intervenes (18b).21
Secondly, when the vowel is along /i:/, the lowering frequently affects only that part of it
which is adjacent to the /g/, resulting in dipthongization rather than lowering throughout

(180c).

(18) Vowe lowering in Misantla Totonac (data from MacKay 1999)
a Loweringof /i, u/ before or after /q/ ([q, %]):

faqet [fa:qit/ ‘buzzard’
Ofutdy( Itfutuqf/ ‘lame’
stoyonu? /stuqu-nV?/ ‘old woman’

b. No lowering across another consonant:

kitqd:NnGnan /kit-tquing-nan/ ‘s/he (mouth) snores’  (*kélqd:NGnan)
milaqtfifit /min-lag-tfifit/ ‘your eyelashes (*milaqtféfit)
paqfu:tah Ipaq-fu:ta/ ‘left-handed’ (*paqfa:tah)

A ma:?dyfut lif-ma-uqfu:-Vt/  *her/his name (* P ma: 25y fort)

21 |n the closely related Papantla Totonac, it appears that an intervening consonant will not necessarily
block the vowel lowering effect that uvulars trigger. Elorrieta (1996, based on Levy 1987 and cited by
Bessell 1998) states that in Papantla Totonac, the vowel lowering effect propagates through a sonorant (=
voiced?) lateral, but that it decreasesin effect the further the vowel is from the uvular.
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c. Lowering of long /i:/ often partia ([¢i] after /g/, [is] before /q):
mingéinfilit /min-qimn-{ili-Vt/ ‘your mucus
hdn méryéitdmna? /hun maa-qita:-nV?/ ‘DET bossy on€

?ikliogdwat lik-li:-qawa-la(t)/ ‘I spoke for/of X’

Asisevident from the datain (17) above, no comparable limitations apply in the case of the
/K...q/ - /g...9/ harmony effect. Although it is by no means impossible that coarticul atory
effects of /g/ on nearby segments were somehow involved in the historical appearance of the
Ikl > /g/ assimilation, they are clearly not involved in the resulting synchronic pattern, which
has been phonologized strictly as a (non-local) consonant harmony interaction.22

Dorsal consonant harmony appliesin avery similar way in the Tepehua branch of
the Totonacan family. In his description of the phonology of Tlachichilco Tepehua, Watters
(1988) discusses what he refers to as ‘k-q assimilation’ under the explicit heading
‘consonant harmony’ (which covers an independently occurring sibilant harmony as well).
Asin Misantla Totonac, the assimilation is strictly right-to-left, assimilating a prefixal /k/ to
alq/ or /q’/ in the root.23 Thisis illustrated in (19a). Note that the harmony is rendered
opague by the unconditioned debuccalization of /q’/ (yielding [?]); as aresult, the prefix /k/

appears at first glance to be *harmonizing’ with aglottal stop. Asin Misantla Totonac, only

22 A similar argument is made by Bessell (1998) for Interior Salish faucal harmony—an unbounded right-
to-left vowel retraction harmony triggered by uvular and pharyngeal consonants (and thus an example of
vowel-consonant harmony, as that term has been used in this study). She argues based on instrumental
phonetic data that intervening consonants do not participate in the harmony, and that vowels do so in a
categorical manner. If Totonacan dorsal consonant harmony originates in a phonologization of local
coarticulatory effects, Interior Salish may provide an interesting diachronic parallel. But the synchronic
differences are fundamental, especialy in that the Totonacan phenomenon is a consonant-consonant inter-
action. Totonacan vowel lowering has all the hallmarks of a local, coarticulatory effect (following the
criteria used by Bessell 1998). As will be seen in the Tlachichilco Tepehua case below, the consonant
assimilation is independent of this effect and may apply across a span of segments where not even (al) the
intervening vowels are affected in any way.

23 Watters (1988) finds two exceptions where harmony is rightward (/q...k/ - /q...q/) from prefix to root,
both involving the body-part prefix /?aq-/ ‘head’: [?agloqoti] ‘horn’ (/?aq-lukut/, where /lukut/ = ‘bone’)
and [?aqlagawainan] ‘dream’ (from /lakaw/ ‘see’). These exceptions are clearly of a sporadic nature, cf.
counterexamples such as [?aqfkavit] ‘ curly-headed (/{kavi¥/ ‘curly’).
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certain prefixes fall within the domain of dorsal consonant harmony in Tlachichilco

Tepehua; the ones that do not are al inflectional (19b). However, it isless obvious that the

prefixes that do harmonize can all be classified as belonging to ‘ derivational’” morphology,

the locative pre-clitic /laka:-/ being a case in point (19c). Another potential counterexample

is/lak-/, glossed by Watters (1988) as * 3PIObj’, which would suggest that it isinflectional.

However, ‘distributive’ may be amore appropriate characterization, in which case /lak-/ may

well qualify as derivationa.

(19)

a

Dorsal consonant harmony in Tlachichilco Tepehua (data from Watters 1988)

Harmony aternationsin derivational prefixes:

magqtfa?a:j /mak-tfaq’a:-j/ ‘X washes hands (impf.)’

maktfa:j /mak-tfa:-j/ ‘X claps; X cooks [tortillas] (impf.)’
?0gslaqts’in [tuks-laqts’in/  ‘look at Y across surface’
?uksk’atsa: [?uks-k’atsa:/ ‘feel, experience sensation’
laqtfe?et Nak-tfiq’i-¥/ ‘X broke them (perf.)’

lakhuni:} Nlak-huni:-¥/ ‘X told them (perf.)’

No harmony in inflectional prefixes (1Subj /k-/; 10bj /kin-/; /ki:-/ ‘return’):
k’aqtajnit (*q’aqtajnit) /k-’aqtaj-ni-¥/ ‘I began (perf.)’

ki?agsa (*qi?aqgsa) /kin-?aqs-a/ ‘it’ stight on me’

kislagts’it (*qizlaqts’it)  /ki-lagts’i(n)-¥/ ‘X went, saw Y and returned (perf.)’
Harmony in locative proclitic /laka:-/:

laqa:-tfaqa: /laka:-tfaqa:/ [no gloss] (‘ PREP-house’)
laka:-k’iw Nlaka:-k’iw/ [no gloss] (' PREP-tree’)

The examples in (19) all illustrate the workings of dorsal consonant harmony in hetero-

morphemic /K...g/ sequences, resulting in [K]/[q] alternations. Although Watters (1988)
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makes no explicit mention of whether the harmony holds within morphemes aswell, it does
appear to do so. In fact, certain contexts exist which allow us to observe dorsal harmony as
an active constraint on roots. Syllable structure in the Tlachichilco dialect is subject to strict
constraints, one of which requires a coda stop to be dorsal. As aresult, when underlying /t/
or /p/ occur in coda position, they surface instead as [k] and [wk], respectively (the latter
yielding a diphthongal nucleus, i.e. [CVwKk]), a process which Watters refers to as
‘consonant backing’. When aroot such as/q’ut-/ ‘drink’ occurs before a consonant, such
that the /t/ is syllabified as a coda, coda dorsalization should result in the disharmonic
sequence /q’uk-/, other things being equal. But instead, it feeds consonant harmony: the
derived /k/ surfaces instead as [q], assimilating to the root-initial /q’/. Thisisillustrated by
the pairsin (20). (Note that, again, harmony is rendered opaque by the debuccalization of
/q’°1.) 1t should be noted that in this case, harmony appears to be progressing from left to

right, sinceit isthe derived dorsal that harmonizes, rather than the underlying one.

(20) Codadorsalization feeds root-internal consonant harmony (Watters 1988)
a Underlying /p, t/ dorsalize to [(w)K] in coda position:
fap’a [fap-?al ‘X pants (imperf.)’
fawk i [fap-ti/ ‘X panted (perf.)’
b. Dorsalized /p, t/ harmonizes with uvular /q, q’/ elsawhere in root:
?0.t’a Iq’ut-al ‘X drinksit (imperf.)’
?0q.4 (*?0kt)  /q ut-di/ ‘X drank it (perf.)’

Asin Totonac, the uvular consonants of Tepehua have a lowering effect on neighboring
high vowels, resulting in /i, u/ - [e, 0], asillustrated in (21). (This lowering, just like the
consonant harmony, is made opague by the debuccalization of /q’/ to [?], with the result that

/i, u/ appear to lower in the vicinity of some|[?] but not others.)
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(21) Vowe lowering before/after uvular /q, q’/ (datafrom Watters 1988)

a Lowering of /i, u/ by non-gective/q/:

qent’uj Iqin-t’uj/ ‘two (people)’
maqawe:qni /maqawi:qni/ ‘swing (n.)’
?aqtfoq [?aq(-)tfuq/ ‘pot’
?0q(tama:ti [?ugftama:-ti/ “hired worker’

b. Lowering of /i, u/ by gective/q’/ (redlized as[?]):
laqgtfe?ej Nak-tfiq’i-j/ ‘X shatters Y (perf.)’

(cf. lagts’i?izj * X takesY asan example' = /laqts’in-?i:-j/)

fPetw Ifq’iw/ ‘yuca’  (cf. f?itw ‘we (incl.) bought it’)
?0fi Iquf(@)/ ‘good’ (cf. ?uf ‘bee’)
tso?o Itsuq’u/ ‘bird”  (cf. Huehuetla Tepehua[tsoq’o])

The fact that the quality of nearby vowels is affected by uvulars raises the same question as
before: Is it possible that the dorsal consonant harmony in fact involves strictly local
spreading of the relevant feature/gesture, affecting all intervening segments aswell? Aswith
the cognate harmony in Misantla Totonac, the answer is no. The counterevidence against a
local-spreading analysis is even stronger in the case of Tlachichilco Tepehua. Vowel
lowering only affects an immediately adjacent /i, u/, just as in Totonac; any intervening
consonant blocks the effect. Moreover, in cases where the triggering uvular and targeted
velar are separated by more than one syllable, intervening (nonadjacent) vowels are un-

affected by lowering, asillustrated in (22).
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(22) Dorsa consonant harmony is not local spreading (data from Watters 1988)
lagpuite?enij Nak-pu:tiq’i-ni-j/ ‘X recounted it to them'’
(3P Obj-recount-Dat-1mpf)
Paqpite?ej [Rak-pitiq’i-j/ ‘X foldsit over’24
(head-fold-1mpf)

The examplesin (22) clearly show that dorsal consonant harmony violates strict locality, in
that it enforces agreement in [RTR] (or [-high]) across an intervening string of consonants
and vowels, without spreading the feature to those intervening segments. If the consonant
harmony involved local spreading, the expected surface forms in (22) would instead be
*[lagpozte?enij] and *[?aqpete?ej], respectively.

In addition to the Totonacan languages, another unambiguous example of dorsal
harmony isfound in the dialect of Aymarathat MacEachern (1997[1999]) tentatively labels
‘Bolivian’ Aymara. Unlike its Totonacan counterpart, dorsal consonant harmony in Aymara
seems to hold only as a morpheme-internal cooccurrence restriction. As pointed out by
MacEachern (1997[1999]), velars and uvulars are not allowed to cooccur within roots,
although each may combine freely with segments at other places of articulation.
MacEachern’s somewhat tentative observations, which are based on a search of dictionary
entries in De Lucca (1987), are limited to a few very specific types of disharmonic
sequences—/k"...q"/, Iq"... k"1, Iq"...k’/ and /k’...q"/—all of which are absent from roots.
A more detailed follow-up search of the same dictionary has revealed that other
combinations of velar and uvular stops (as well as fricatives, see below) are likewise
prohibited or strongly disfavored in roots. The effect of dorsal consonant harmony in

Bolivian Aymaraisillustrated in (23). Note that, in addition to the dorsal harmony require-

24 Elsewhere Watters (1988) analyzes the body-part prefix for ‘head’ as having underlying /o/: /?aq-/ (cf.
footnote 16 above). The second form in (22) may thus turn out to be irrelevant in the present context;
however, thisin no way affects the validity of the evidence that the first form provides.
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ment, Aymara roots are also subject to somewhat intricate laryngeal cooccurrence

restrictions (see 2.4.7 for further discussion).

(23) Root-level dorsal harmony in *Bolivian’ Aymara

a Waéll-formed sequences (data from De Lucca 1987)

gelqa ‘document’

q"at{q"a ‘rough to the touch’
q’enq’o ‘rough (ground); crooked’
q"apaqa ‘wealthy, rich person’
kiki ‘sSimilar, identical’
k"usk"a ‘common’

k’ask’a ‘acid to the taste'

k’iku ‘wise’ (obsolete)

b. Unattested combinationsin roots?
*k"...q" *k...q° *k...q *K...q *k’...q (etc.)
*q"...k" *q..k *q...k *q"..k *q ...k (etc)

Asthe examplesin (23) show, the harmony requirement is blind to the nature of the inter-
vening segmental material. No members of the segmental inventory—consonants or
vowels—act as opague, blocking the agreement in ‘uvularity’ or ‘velarity’ between the two
dorsal consonants. If this were the case, roots combining uvulars and velars would be
allowed, aslong as these were separated by one or more intervening opague segment.

Dorsal harmony in Bolivian Aymara appears to extend to fricatives aswell. The only

dorsal fricative in the inventory isuvular /y¢/, which has a somewhat limited distribution in

25 De Lucca (1987) contains a few entries where (plain) /g/ and /k/ cooccur, but most of these appear to be
polymorphemic. Significantly, some have variant forms that obey the dorsal harmony, such as /kamqota/ ~
/qamgota/ ‘beautiful’.
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that it is only found in medial position. A search for word-initial /KVy.../ and /QVy.../ in
De Lucca (1987)—where ‘K’ and ‘Q’ stand for any velar and uvular stop, respectively—
revealed a great number of entrieswith /QVy.../ (e.g., /qoxo/ ‘elbow’, /q’axana/ ‘dig’), but
not asingle entry with /KVy.../. A few examples were found with /K...x.../ where the velar
and uvular are separated by more than just a vowel, but most seem likely to be
polymorphemic.

Although the above description pertains only to the ‘Bolivian’ dialect of Aymaraas
described in De Lucca (1987), it is quite possible that the cooccurrence restriction on velars
and uvulars is a pan-Aymaran phenomenon. This could be verified by conducting similar
searches of dictionary entries in Ayala Loayza (1988) or Deza Galindo (1989), both of
which describe dialects that MacEachern (1997[1999]) labels ‘ Peruvian’ Aymara.26 Finaly,
it is also worth pointing out that Quechua (or, at least, some of the Quechua languages)
appears to have the same kind of root-internal dorsal consonant harmony as does (Bolivian)
Aymara. Mannheim (1991:173) points out that in modern Southern Peruvian Quechua, ‘a
morpheme may have two velar stops or two uvular stops, but not one of each.” Mannheim
does not mention whether the same harmony is found elsewhere in the Quechua language
family, e.g., in the Central Quechua branch.2” Be that as it may, it isinteresting to notein

this context that the Aymaran and Quechua languages have been in close contact for a

26 As pointed out in 2.4.7 below, the ‘Bolivian’ and ‘ Peruvian’ dialects differ slightly in the precise nature
of the laryngeal harmony restrictions they display (see MacEachern 1997[1999]). Unlike its Bolivian
counterpart, Peruvian Aymara lacks /x/ (and thus has no dorsal fricatives at all); a cross-dialectal
comparison might shed light on the sources (or reflexes) of /y/ and its participation in dorsal consonant
harmony in Bolivian Aymara.

27 Although Mannheim (1991) is concerned primarily with the Cuzco-Collao dialect of Southern Peruvian
Quechua, there is no reason to doubt that his statement applies to the Ayacucho-Chanka dialect as well,
where */q/ > I/ in @l positions, such that the velar-uvular contrast is now realized as /k/ vs. /y/. Southern
Peruvian Quechua belongs to the ‘Peripheral Quechua’ branch of the family (ak.a. ‘Quechua A’ or
‘Quechuall’). Asfor languages of the Central branch (‘ Quechua B’/ Quechual’), Cerrén-Palomino (1977)
makes no mention of cooccurrence restrictions on dorsal consonants in Wanka/Shausha, one of the
subgroups of Central Quechua. Thisis hardly surprising, since */g/ yields /?/ in some dialects (Wanka), and
/bl ~ Ix/ in others (Shausha), such that any inherited uvular/velar harmony would now be a matter of the
cooccurrence of /k/ vs. /?/ or /k/ vs. /h ~ /.
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millennium or more. It has even been suggested that the two are not isolates but genetically
related to each other (Orr & Longacre 1968), though this *Quechumaran’ hypothesis
remains controversial. It is thus quite possible that the root-internal dorsal consonant
harmonies of (Bolivian) Aymara and (Southern Peruvian) Quechua are connected, whether
by shared retention from a common proto-language or by areal diffusion through extensive
contact.

Based on the description of Inesefio Chumash by Applegate (1972), it appears that
this language may at an earlier stage have had a morpheme-internal dorsal consonant
harmony similar to that found in Aymara and Quechua. Applegate notes that velar /k/ and
uvular /q, %/ do not cooccur in the same CV C sequence (1972:35). He points out that velars
and uvulars do frequently cooccur in what are synchronically single morphemes, but adds
that ‘[i]t is tempting to regard these forms|...] as having at one time been morphologically
complex’, noting that many appear to contain ‘the ubiquitous formatives' /aq-/, /ax-/. If
Applegate’ s speculation is valid, then an earlier stage of Inesefio, or perhaps even Proto-
Chumashan, appears to have had morpheme-interna dorsal consonant harmony.

Finally, morpheme-internal dorsal consonant harmony is found in the Dravidian
language Malto. According to the description in Mahapatra (1979), velar /k, g/ and uvular /q,
i/ do not cooccur in CVC sequences—whether tauto- or heterosyllabic—except where a
morpheme boundary intervenes. Interestingly, the restriction is limited to dorsal obstruents;
Mahapatra clearly states that velar /n/ is free to cooccur with uvular /q, ¥/; Malto has no
uvular sonorants). Although the description does not mention whether velars and uvulars
cooccur at greater distances, | was unable to find any such ‘ disharmonic’ sequencesin what
are plausibly single morphemes.

To sum up, dorsal consonant harmony thus does seem to exist, although it is cross-
linguistically relatively rare. Asfor labial consonant harmony, on the other hand, no cases

appear to be attested in adult language. Note that this term would apply to harmony
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interactions defined over some labial-specific distinction, the prime candidate being that
between bilabial vs. labiodental segments.28 The absence of labia consonant harmony may
well have something to do with the fact that the bilabial vs. labiodental distinctionisrarely
utilized for phonological contrast in the world’'s languages. Labiodental articulation is
typically restricted to fricatives, and even among fricatives, labiodental-bilabial contrasts are
extremely rare (see Ladefoged & Maddieson 1996:16-18 for discussion). The |abiodental
nasal [m] is reasonably frequent, but is amost always allophonic, i.e. the result of
coarticulation of abilabial nasal with a neighboring labiodental fricative. It appearsto be a
valid generalization that consonant harmony systems typically involve distinctions that are
phonologically contrastive. This fact, combined with the inherent aerodynamic problems
involved in the articulation of labiodental stops (and to some extent nasals), makes it less
surprising that no language appears to base a consonant harmony system on the |abiodental
vs. bilabial parameter.

However, one apparent case of labial consonant harmony has been reported in child
language by Stemberger (1988, 1993). In the speech of Gwendolyn (age 4;3-4;6), an
otherwise bilabia /m/ assimilated to a nearby labiodental [f] or [v], asillustrated in (24). The
examplesin (24b) show that the ‘ spreading’ of labiodentality was bidirectional, and that it

operated across any number of intervening vowels (as well as across word boundaries).

28 Another conceivable distinction would be that between (bi)labial and linguolabia segments, but given
the extreme cross-linguistic rarity of the latter (Ladefoged & Maddieson 1996), it is hardly surprising that
no consonant harmony involving this contrast has been reported.
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(24) ‘Labia harmony’ in the speech of Gwendolyn (4;3-4;6)

a [lav mais] ‘love mice
[snif mais] ‘sniff mice

b. [fmeu mais] ‘smell mice
[fmeu m] ‘smell him’
[mai fmeui mais] ‘my smelly mice’

Furthermore, the labiodental harmony displayed by Gwendolyn held across an intervening
glottal segment, such as[h] (25a), but was blocked by any other consonant, whether dorsal
or coronal (25b).

(25) Transparency of glottals; opacity of non-glottal consonants

a [fmau houm] ‘small home'

b. [fmau k"oum] “small comb’ (*[fmau k"oum)])
[fmaut mais] ‘smart mice’ (*[fmaut mais])
[fmeuz mais] ‘smells mice (*[fmeuz mais])
[fmeumn mais] ‘smellingmice’  (*[fmeumn mais])

Glottal consonants, as well as vowels, are thus transparent to the harmony—and possibly
glides aswell, depending on how one interprets vocoid sequences like [eu], [ou], [eui], etc.
On the other hand, all buccal (= non-glottal) consonants are opaque. In this respect,
Gwendolyn’s labiodental harmony behaves unlike any of the adult-language consonant
harmony systems in the database surveyed here. As will be discussed in greater detail in
section 3.2 below, segmental opacity of any kind is unattested for consonant harmony

systems; where intervening consonants appear to be blocking the propagation of harmony,
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the crucial factor seems instead to be trigger-target distance, not the nature of the intervening
segments.

By contrast, the labiodental harmony displayed by Gwendolyn is typologically
much closer to attested adult-language systems of pharyngealization (‘emphasis') harmony
or nasal harmony. For example, in several of the nasal harmony systems surveyed by
Walker (1998[2000]), nasalization spreads through vowels and glottals, but is blocked by
all other consonants (e.g., Barasano, Mixtec, Sundanese). In an even larger number of
languages, nasalization propagates through glides as well (e.g., Acehnese, Capanahua,
Malay, Maxakali, Seneca, Urdu). In contrast to the generalizations that will be claimed to
hold for consonant harmony systems in this work, it seems clear that Gwendolyn’s labio-
ental harmony does in fact involve spreading of a phonological feature and/or articulatory

gesture.

2.4.3. Secondary-articulation harmony

In the preceding sections, the term ‘minor place of articulation’ has been used very
informally to refer to finer-grained distinctions within each of the major places of
articulation, such as dental vs. aveolar vs. postalveolar under Coronal, |abiodental vs.
bilabial under Labial, or velar vs. uvular under Dorsal (without any commitment as to how
exactly these distinctions should be expressed in featural or gestural terms). But the |abel
‘minor place of articulation’ is also applicable—and perhaps more appropriately so—to
secondary articulations (see Sagey 1986[1990], 1988, who uses the terms ‘minor articu-
lator’ in roughly thisway). The class of secondary articulations is conventionally assumed
to include at |east labialization, palatalization, velarization and pharyngealization. In most
cases, a secondary articulation can be seen as the superimposition of essentially vocalic
features onto a consonant; thus a labialized /k"/ is a velar stop with superimposed lip

rounding, and so on. How best to capture this notion representationally in formal termsisa
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matter of some controversy in the theoretical literature (see Clements & Hume 1995 and
references cited therein). However, the precise phonological status of secondary-articulation
features will not be of direct relevance in the present context. What matters here is simply
whether there are any attested cases of consonant harmony that involve agreement with
respect to some secondary-articulation feature.

The only attested case that is manifested in the form of actual harmony alternations
is the curious sibilant harmony system of the Northern Athapaskan language Tsilhqot'in
(ak.a. Chilcotin), which involves a pharyngealized vs. non-pharyngealized distinction on
alveolar sibilants (Krauss 1975; Cook 1983, 1993). The full intricacies of this rather
remarkable case—especially as regards its interaction with a synchronically independent
phenomenon of ‘vowel flattening’ (essentially a general pharyngealization harmony)—are
beyond the scope of this section, and only the basic characteristics will be outlined here. In
the Tsilhgot’in consonant inventory, a pharyngealization contrast exists for alveolar
sibilants: /s¥, z°, ts*, ts’%, dz*/ vs. /s, z, ts, ts’, dz/.29 The contrast is generally not clearly
perceptible on the sibilants themselves, but is easily detectable through the effect that
pharyngealized sibilants have on neighboring vowels (Krauss 1975; Cook 1993). In the
vicinity of apharyngealized sibilant, vowels are systematically lowered and/or backed, e.g.,
lil - [ai~e], /el —» [a], /@l - [a]. In addition to the two series of aveolar sibilants,
Tsilhgot’in aso has a third sibilant series, lamino-postalveolar /f, tf, tf*, d3/ (phonetically

more or lessidentica to their English counterparts).30 The postalveolar sibilants do not have

29 The former are represented as ‘3, 2, 13, 8, d2’ in the native orthography, as well as in most works on
Tsilhgot'in phonology. Based on second-hand descriptions, Gafos (1996[1999]) interprets the contrast as a
dental vs. alveolar one. Although the segments in question can sometimes be realized as dental—in
particular the voiced fricative, and especially in coda position—thisis true of both series; thus, both /z/ and
/Z%/ are frequently realized phonetically as[J].

30 Gafos (1996[1999]) interprets these—mostly through conjecture—as phonetically dorso-palatal, i.e. as
true (non-coronal) palatals. Although it is true that /f/ is realized as palatal [¢] in absolute word-final
position, the other postalveolars are never phonetically dorso-palatal (and neither is /{/ in non-final
position).
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any effect on nearby vowels; they also do not interact with the sibilant pharyngealization
harmony in any way.

The pharyngealization contrast among sibilants, and the allophonic alternations it
triggers in neighboring vowels, is readily interpretable in terms of the phonological feature
[£RTR]. Synchronically, sibilant pharyngealization harmony in Tsilhqot'in is obscured by
a separate pharyngealization harmony, which spreads leftwards from a [+RTR] sibilant,
affecting every preceding vowel in the word (and perhaps intervening consonants as well, a-
though this is harder to detect). This phenomenon is illustrated in (26). Here and in all
following examples, underlining is used to highlight those vowels which are realized as
[+RTR]. (Note that tone is not marked; the underlying representations are somewhat
abstract, mostly following the analysis of Tsilhgot'in verb morphology presented in Cook
1989.)

(26) Right-to-left [RTR] vowel-consonant harmony

gV anant"az*at g% e-ne-te-ge-z" e/ ‘it’s going to get warm’
2anat"az*Ait’in [?a-nae-te-s'e-id-t’in/ ‘we started working’
(cf. ?@nadzet’in [?&-nae-dze-t’in/ ‘they’ re working’)

Sibilant pharyngealization harmony, by contrast, simply enforces agreement in [tRTR]
between al aveolar sibilantsin aword. The harmony is anticipatory: the rightmost sibilant
determines the [+RTR] value of any preceding (alveolar) sibilant in the word. When the
harmonizing feature value is [+RTR]—i.e. when the rightmost sibilant is pharyngealized—
the effect of this consonant harmony is rendered invisible by the general right-to-left [RTR]
harmony in (27). Thisis shown in (27a). However, the depharyngealizing version of the
consonant harmony—uwhere the harmonizing feature value is [-RTR]—is readily detectable.

In the forms in (27b), sibilant harmony depharyngealizes the [s*] (or [z']) of the con-
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jugation marker /s'e-/, and thus has the effect of bleeding the spread of [+RTR] from that

sibilant to nearby vowels.

(27)

a

Sibilant pharyngealization harmony in Tsilhgot’in

Pharyngealizing ([+RTR]) version — obscured by vowel-consonant harmony
nas’anasAilts™As® /nae-se-ne-ye-ne-l-ts‘ens’/  ‘you're hitting me’ (Cook 1993)
nanadas*bas’ Inze-ne-de-ge-s-1-baes’/ ‘I’m turning you around’

(cf. n®nedesget /ne-ne-de-e-s-i-gel/ ‘I’m spinning you [around]’)
Depharyngedlizing ([-RTR]) version

natezesbin Inae-te-s'e-s-d-bin/  ‘I’m swimming away’

(cf. nataz’aibin  /na-te-s'e-id-d-bin/  ‘we're swimming away’)

sitt{Paez Is*e-i-4-tfaez/ ‘1 barbequed it’

(cf. jas*ailt™y  fjee-s'e-id-1-tig/ ‘we're not talking’)
J

The second example in (27b) also illustrates that intervening postalveolar sibilants do not

block the harmony, nor interact with it in any way. In fact, al intervening segmental materia

is trangparent to the sibilant pharyngealization harmony. That this consonant harmony is not

amatter of strictly-local spreading of articulatory gestures and/or phonological featuresis

shown by forms such as those in (28). Here, right-to-left agreement in [-RTR] holds across

a span which includes vowels that are realized as [+RTR], due to assimilation to an

immediately adjacent uvular fricative /g/.
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(28)  Non-local character of Tsilhgot'in sibilant [RTR] harmony3!
tee jet"ezavadzez  [fje-te-s'e-wa-id-jez/ ‘we re not g. to get the hiccups
te naet"ezaralk’es /nze-te-s'e-ge-id-1-k’es/  ‘we'renot g. to be stiff’ (spkr A)

te net'ezalk’es  /nze-te-s'e-ge-id-1-k’es/  ‘we'renot g. to be stiff’ (spkr B)

Wereit not for sibilant harmony, the formsin (28) should surface as [jat"az* axadzez] and
[nat"az'aralk’es] ~ [nat"az'alk’es], respectively—with the [z'] of the /s*e-/ prefix remain-
ing pharyngealized, and in turn spreading [+RTR] of all preceding (and adjacent) vowels.
That [-RTR] sibilant harmony is able to apply across [+RTR] vowelsis clear evidence that
Tsilhqot'in sibilant harmony is a matter of [+RTR] agreement, rather than spreading.32
Another example of secondary-articulation consonant harmony is the case of velar-
ization in Pohnpeian (Rehg 1981; Mester 1986[1988], 1988), which is manifested as a static
cooccurrence restriction on roots. In Pohnpeian, the velarized vs. non-velarized contrast
exists only for labial consonants; thus plain /p, m/ contrast with velarized /p¥, m¥/. (Note
that the latter are usually represented with ‘p™’, ‘m™ in the literature. Although it is true
that these segments are phonetically labiovelarized in most positions, the labialization

component appears to be a matter of secondary phonetic enhancement; for example, it is

31| follow Cook’s (1989) suggestion to analyze the progressive prefix (normally /-ge-/) as having the
allomorph /-gz-/ in certain forms of the future, or ‘inceptive-progressive’, paradigm. Speaker B appears to
contract the entire/...exe.../ sequence to asingle [a] instead of the expected [axa]; note that even though
/¥l is deleted in this case, its underlying [+RTR] specification is preserved, and realized on the remaining
vowel. See Cook (1989) for further discussion of verb prefix phonology and morphology in Tsilhgot'in.

32 ghahin (1997) argues that uvulatization and pharyngealization are distinct phenomena, with different
(though somewhat overlapping) phonetic manifestations. It might therefore be argued that sibilant pharyn-
gealization harmony could potentially hold across a uvularization span. There are two reasons for rejecting
this idea. One is the fact that uvulars and pharyngealized sibilants seem to have the exact same categorical
effects on vowels (e.g., [€] - [a], [i] - [ai]). The second objection is that in (28), it is depharyngealiza-
tion which is taking place across the uvularization span. Even though pharyngealization and uvularization
may be distinct and to some extent independent from each other, it seems obvious that active depharyn-
gealization and active uvularization are inherently incompatible.
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absent in word-final position.) In any given Pohnpeian morpheme, plain and velarized

labials are not allowed to cooccur, as shown in (29):33

(29) Root-level velarization harmony in Pohnpeian
a Waell-formed roots (data from Rehg 1981)

pirap ‘steal; be stolen’

mem ‘sweet’

parem ‘nipa palm’

matep ‘species of sea cucumber’
p*up? ‘fall down’

mYaamY ‘fish’

m¥op¥ ‘out of breath’

b. Unattested combinationsin roots
*p...p¥ *m...mY *p...m¥ *m...pY

*p¥...p *mY¥...m *p¥...m *m¥...p

Asillustrated by examples such as /matep/ and /parem/, and the absence of morphemes
such as */p¥arem/, */matepY/, etc., the harmony requirement is not in any way sensitive to
the segmental material which intervenes between the two labials. There are no segments
(consonants or vowels) which are opaque, blocking the propagation of harmony, and thus

alowing velarized and non-velarized labials on either side to cooccur within a morpheme.

33 Mester attributes this generalization to Rehg (1981:44-46), but notes that the latter only discuss the
incompatibility of /m/ with /m¥/ and of /p/ with /p¥/; as Mester points out, the other combinations in
(29b) also appear to be unattested as well (Mester 1988:21, fn. 2). McCarthy (1989:79)—who refers to the
Pohnpeian phenomenon as rounding harmony on labials—finds the same cooccurrence restrictions in the
closely related language Mokilese as well. Rehg (1981) also notes the morpheme-level incompatibility (or
near-incompatibility) of various other ‘front’ vs. ‘back’ consonant pairs in Pohnpeian: the liquids /I/ vs. /r/,
dental vs. retroflex stops, and dental vs. velar nasals. In the survey of attested consonant harmony types
presented in this chapter, these are noted separately, each in the relevant section.
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No attested cases of consonant labialization harmony appear to exist—unless the
Pohnpeian cooccurrence restriction just discussed is interpreted as such. As for consonant
palatalization harmony, evidence for its existence is tentative at best. One language, Karaim,
is sometimes cited as having ‘transphonologized’ the palatal vowel harmony typical of
Turkic languages into a palatalization harmony on consonants (Jakobson, Fant & Halle
1963; Lightner 1965; Hamp 1976)—possibly due to contact with surrounding Baltic and
Slavic languages where consonant palatalization is rampant. However, this claim seemsto
depend on a particular structuralist-phonemic analysis, whereby the palatal feature is
assumed to be distinctive on consonants only, rather than on vowels (or on both). Such an
analysisignores the issue of whether the relevant feature/gestureis also present phonetically
on the intervening vowel s—since this would be a matter of mere alophonic detail. For the
purpose of this survey, on the other hand, it is absolutely crucial to know whether
palatalization does indeed ‘jump’ from consonant to consonant without affecting
intervening vowels. In the absence of the kind of detailed phonetic evidence that could
determine this, it seems safer to assume that the palatal harmony in Karaim is more akin to,
e.g., nasal harmony, which is quite often triggered by consonants but which demonstrably
(and audibly) affects all segmentsin itsdomain, vowels and consonants alike.

Another, even more tentative case of consonant palatalization harmony is that of
Zoque (Wonderly 1951). When discussing various local palatalization effects of the glide /j/
on neighboring consonants, Wonderly (1951:117) cites, among others, the forms/sohs-jah/
— [fohfahu] ‘they cooked it’ (from /sohs-/ ‘cook’) and /me?ts-jah/ - [m’e?tfahu] ‘they
sought it’ (from /me?ts-/ ‘ seek’).34 He does not comment on the double ‘palatalization’ in

these forms. Other similar forms do not show the same effect, e.g., /ken-jah/ - [kepahu]

34 Wonderly writes a cluster (‘my’) in the latter case, but | follow Sagey (1986[1990]) and Humbert (1995)
in interpreting such combinations as palatalized. However, Wonderly is very explicit about the ‘ palatalized’
counterparts of /s/, /ts/, etc. being ‘alveopalatal’ [(], [tf], etc., and definitely not [s], [ts'] (pace Humbert
1995).
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‘they looked’ (from /ken-/ ‘see’) and /wiht-jah/ — [wihcahu] ‘they walked’ (from /wiht-/
‘walk’), even though /k/ and /w/ regularly undergo palatalization when immediately adjacent
to /j/. In the absence of more data it is thus impossible to know how the Zoque facts are to
be interpreted. It should also be noted that even if the Zoque data are in fact due to
consonant harmony, more information would be needed to determine whether this should be
classified as true palatalization harmony or, instead, as yet another case of coronal harmony
(involving the alveolar vs. postalveolar contrast)—or perhaps a combination of the two.
Finally, consonant palatalization harmony may play a part in the complex patterns
displayed by the mobile or ‘featural’ morphology of some of the Ethio-Semitic languages
(see, e.g., McCarthy 1983; Akinlabi 1996; Zoll 1996; Rose 1997). In particular, harmony
may be involved in the palatalization patterns found in Harari (Leslau 1958; Rose 1997). In
Harari, the 2SgF subject suffix /-i/ triggers palatalization of a stem-final coronal, as shown
in (30a). If the stem-final consonant is not coronal, palatalization may instead target a
coronal in stem-medial position (30b) or even stem-initia position (30c). All formsin (30)
are cited from Rose (1997:40-55); note that the representation of consonants have been

altered to conform to the IPA transcription system.

(30) Palatalization with 2SgFem subject suffix /-i/ in Harari
2SgMasc 2SgFem

a kifat kifatf-i ‘open!’
zimad zimadz-i ‘drag!’
libés libaf-i ‘dress!’
kifil kiféj-i ‘pay!’ 35

35 Harari lacks apalatal lateral [£] (or apalatalized [V]); thus/I/ surfaces as the glide [j] when palatalized.
107



b. kitab
sidab
c. t’irdg
sixar

dirdq

kitfab-i ‘write!”

sidzéb-i ‘insult!” (see also 32b below)
tf*irag-i ‘sweep!’

Jixar-i ‘be drunk!”’

dziraqg-i ‘be dry!’

In each of the cases above, only one consonant is singled out as a target; such forms are

thus not evidence of harmony of any kind. However, when the stem contains more than one

corona, multiple palatalization may occur. If the stem-final consonant is a coronal sonorant,

i.e./l/ or In/ (/r/ isnot atarget for palatalization), then palatalization will also target a stem-

medial obstruent, in addition to the stem-final sonorant, as shown in (31). Rose (1997)

treats this as an obligatory process, but doublets such as [gid3dj-i] ~ [giddj-i] reported by

Leslau (1958) suggest that, at least for some speakers, double palatalization is optiona here

(just asin final-obstruent cases to be discussed below).

(31) Double paatalization in multiple-corona stemswith final sonorant

2gMasc
fit’dn
xiddn
nidal

gidal

2SgFem

fit{*an-i “hurry!’

xidzén-i ‘cover!’

nidzdj-i ‘make a hole!’

gidzdj-i killl’ [~ giddj-i (Ledlau 1958)]

If the stem-final consonant is a corona obstruent, on the other hand, a ssem-medial coronal

is affected only optionally (32a). According to Leslau (1958), a stem-initial coronal may

optionally be affected as well, in addition to the final (or medial) one (32b), but Rose’'s

consultant rejected such pronunciations (Rose 1997: 42).
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(32) Double paatdization in multiple-coronal stemswith final obstruent (optional)
2gMasc 2gFem

a bit’ds bit’af-i ~ bit{’af-i  ‘rip!’
sidad sidddz-i ~ sid3dd3-i ‘chase away!’
kisds kisaf-i ~ kifaf-i ‘take to court!”’

b. nixis nixaf-i ‘bitel’ [~ nixaf-i, (Leslau 1958)]
t’imad t’imadz-i ‘put the yoke!” [~ tf’imédz-i (ibid.)]
siddb sidzab-i ‘insult!’ [~ fidzab-i (ibid.)]
dilag dijag-i ‘work!’ [~ d3ijdg-i (ibid.)]

As Rose (1997) argues, it would be inappropriate to analyze the Harari palatalization facts
as a whole as consonant harmony—in the sense of contiguous spreading of articul atory
gestures (but note that thisis precisely the notion that is being argued against in this work).
On the other hand, as Rose points out, the (optional) double palatalization does bear the
hallmarks of consonant harmony: ‘If optional palatalization were triggered not by the vowel
but by the consonant required to be palatalized, then it would count as an instance of
consonant harmony’ (Rose 1997: 45).36 She does not dwell on this point, and her
Optimality Theory analysis focuses on the obligatory palatalization. Rose takes this to
include double palatalization only in the sonorant-fina casesin (31), but doublet forms cited

by Leslau (1958), such as[gid3zdj-i] ~ [gidaj-i] ‘kill!", suggest that these should perhaps be

36 Rose voices some reservations about this interpretation because of the fact that in Harari, stops like /t’,
t, d/ would then be harmonizing with affricates and fricatives like [t{”, tf, d3, {], in sharp contrast to
attested coronal harmonies in languages such as Chumash or Tahltan, where stops are neutral and
transparent (Shaw 1991). However, the more extensive cross-linguistic survey reported on here reveals the
existence of coronal harmony systems where stops do participate; see section 2.4.1.2 above for examples of
this type. Furthermore coronal stop-sibilant alternations are found in Y abem stricture harmony (see section
2.4.6), where a prefixal /s/ assimilates in [+continuant] with a [t] or [d] in the following root.
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grouped together with the obstruent-final cases; if so, all instances of double palatalization
would potentially count as examples of consonant harmony.

Rose (1997) accounts for double palatalization in sonorant-final stems by appealing
to a Palatalization Hierarchy, which encodes (among other things) a preference for
palatalizing obstruents over sonorants. She then stipulates that a PALATALIZATION
MARKEDNESS constraint is violated only if the most optimal palatalization anchor in the
domain is not palatalized, but is not sensitive to whether an inferior anchor is also
palatalized at the same time. For the input /xiddan-i/, MARKEDNESS thus rules out the
candidate *[xidédn-i], but leaves the alternatives *[xidzdn-i] and [xid3dn-i] tied. The
preference of [xid3dn-i] over *[xidzédn-i] is made with reference to an ADJACENCY
constraint (see Rose 1997: 45-55 for the full details of the analysis).

As a final note, it should be pointed out that, that since the target consonants
involved are always coronals, the Harari double-palatalization case might perhaps more
appropriately be classified as an instance of coronal harmony rather than secondary-
articulation harmony. Although mobile ‘ palatalization’ in Harari (and other Ethio-Semitic
languages) conventionally goes by this name, this constitutes a rather 1oose usage of the
term ‘palatalization’, at least from a phonetic point of view. When they undergo this
‘palatalization’, alveolar (or perhaps dental) obstruents become postalveolars, strictly
speaking ([tf’, tf, d3, {1), whereas the sonorants /I, n/ become true paatals ([j, n]). In neither
case is the resulting segment a palatalized alveolar (or dental), in the strictest sense. The
‘palatal’ component of the resulting segments does thus not qualify as a secondary
articulation in the phonetic sense of that term. To what extent ‘consonant palatalization
harmony’ or ‘secondary-articulation harmony’ is the appropriate interpretation of the
Harari facts from a phonological perspective largely depends on how one chooses to
analyze palatals and pal atalization—particularly that of coronals—in terms of features (or

gestures) and their interplay. At the present time, there does not seem to be a clear
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consensus on this rather intricate issue within the theoretical-phonological literature (but see,
e.g., Sagey 1986[1990], 1988; Broselow & Niyondagara 1989; Lahiri & Evers 1991; Ni
Chioséin 1991; Hume 1992; Clements & Hume 1995, for a variety of feature-geometric

proposals and analyses).

2.4.4. Nasa consonant harmony

Another phonetic parameter along which consonant harmony may operate is nasality. This
isreferred to here as ‘nasal consonant harmony’ (following, e.g., Hyman 1995 et passim)
in contradistinction to the more familiar notion of ‘nasal harmony’. The latter phenomenon
would perhaps be more aptly named ‘nasalization harmony’, in that it is generaly
characterized by the nasalization of any and all segments that fall within its span. As such, it
shares more affinities with vowel harmony than with consonant harmony, and clearly
patterns with the former with respect to the asymmetries discussed in chapter 3. For arecent
survey of nasal harmony systems, see Walker (1998[2000]).

Nasal harmony—i.e. nasalization harmony—is illustrated by the forms in (33)
which are from the Johore dialect of Malay (Onn 1980, cited from Walker 1998[2000]). In
Johore Malay, nasalization spreads rightwards from anasal consonant, affecting vowels and
glides. Harmony is blocked by all supralaryngeal consonants (liquids and obstruents),
whereas glottals are transparent. (In the examples in (33), the permeability of glottalsis

indicated by marking them as nasalized aswell.)
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(33) Nasal harmony in Johore Malay (Onn 1980, cited from Walker 1998[2000])

majar ‘stalk (palm)’
manawan ‘to capture (active)’
ma?ap ‘pardon’
pan3dnahan ‘central focus
ponawasan ‘supervision’
maratappi ‘to cause to cry’

Nasal consonant harmony, by contrast, does not affect intervening segmentsin any
phonetically detectable way—it does not result in the nasalization of any vowels (or
consonants) separating the trigger and target consonant. Cross-linguistically, nasal
consonant harmony appears to be relatively rare—certainly much rarer than nasal
harmony—~but it is quite widely attested within one language family: the Bantu languages.
In those Bantu languages that have nasal consonant harmony, it is typically manifested in
suffix alternations between [1]/[d] and [n] (see, e.g., Greenberg 1951; Johnson 1972;
Howard 1973; Ao 1991; Odden 1994; Hyman 1995; Piggott 1996; Walker 1998[2000],
2000b). A suffixal [1]/[d] will come out as[n] if preceded by anasal earlier in the stem.37
The most dramatic instantiation of Bantu nasal consonant harmony is that found in lan-
guages such as Mbundu (Chatelain 1888-89), Kongo (Ao 1991; Odden 1994; Piggott
1996) and Y aka (Hyman 1995), where harmony holds regardless of the distance between

the trigger and target consonants.38 Thisisillustrated by the Y akaformsin (34); note that

37 In Bantu, [I] and [d] are often in complementary distribution. In Yaka, for example, the phoneme in
guestion appears as [d] before [i], as well as after a nasal, but as [I] otherwise (Hyman 1995). Many Bantu
languages have /r/ instead of /I/; thus, in Herero (Booysen 1982), nasal consonant harmony results in an
alternation between /r/ and /n/ rather than /I/ and /n/.

38 Note that ‘Mbundu’ here refers to KiMbundu rather than the closely related UMbundu. The latter also
has a phenomenon closely resembling—and presumably cognate with—nasal consonant harmony in other
Bantu languages, except for the fact that intervening vowels are nasalized. Furthermore, ‘harmonization’ of
/I yields not [n] but a segment transcribed as [1], and /k/ is also nasalized, yielding [h]. See Schadeberg
(1982) for detailed discussion of the complex nasalization patterns found in UMbundu. A conjectural
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the transcription has been trandated into IPA. In (34a), the harmony can be seen operating

across avowel; in (34b), longer stretches of segmental material separate trigger and target.

(34)

a

Nasal consonant harmony in Y aka (Hyman 1995)

Harmony alternationsin perfective suffix [-idi]/[-€l€]3°

son-ene “color’ cf. sol-ele
kém-ene ‘moan’ cf. kéb-ee
jan-ini ‘cry out in pain’ cf. jad-idi

tsim-ini ‘sew’ cf. tstb-idi

Interaction at adistance:

mék-ini ‘climb’
nék-ene ‘bend down’
hamuk-ini ‘break (intr)’
natak-ini ‘bow’
mi:tuk-ini ‘sulk’

‘deforest’
‘be careful’
‘spread’

‘wander’

As the forms in (34b) clearly show, intervening consonants do not interfere with the

harmony ‘agreement’ in nasality in any way. Interestingly enough, thisis even true of inter-

vening NC contours (which may be analyzed as prenasalized stops rather than clusters). As

shown in (35a), prenasalized stops do not trigger harmony on afollowing /I ~ d/; moreover,

forms such as those in (35b) show that nasal consonant harmony holds across a

prenasalized stop. Asin (34) above, al forms contain the perfective suffix.

scenario linking UMbundu nasalization harmony and the nasal consonant harmony found elsewhere in
Bantu is presented in Dolbey & Hansson (1999).
39 The[i]/[€] suffix alternations are due to an independent vowel height harmony (see, e.g., Hyman 1998).
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(35) Inertness of prenasalized stopsin Y aka harmony (Hyman 1995)

a NCsare non-triggers

bi:mb-idi ‘embrace’ (*bi:mb-ini)
ka:nd-idi ‘bury’ (*ktind-ini)
hé:ng-ele ‘sift’ (*hé:ng-ene)

b. NCsaretransparent
namng-ini ‘last’

ni:g-ini win

mé:ng-ene  ‘hate’

Many other Bantu languages have a more restrictive version of nasal consonant harmony
than do Yaka and Kongo, in that it is strictly transvocalic. In such systems, harmony only
applies when the triggering nasal is separated from the target by no more than a single
vowel. Given the general CV syllable structure of the languages in question, another
possible formulation would be that the trigger and target must be in adjacent syllables (cf.
Odden 1994; Piggott 1996; Walker 2000b; see also section 3.2.2 for discussion). As
illustrated in (36), nasal consonant harmony is limited to transvocalic contexts in Lamba

(Doke 1938; Odden 1994).

(36) Transvocalic nasal consonant harmony in Lamba (Odden 1994)
a Perfective suffix [-ile]/[-el€]

pat-ile ‘scold (perf.)’ (cited from Piggott 1996:142)
uum-ine ‘dry (perf.)

nw-iine ‘drink (perf.)’

mas-ile ‘plaster (perf.)’ (*mas-ine)
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b. Transtivereversive suffix [-ulul-]/[-olol-]
fis-ulul-a ‘reveal’
min-unun-a  ‘unswallow’
mas-ulul-a  ‘unplaster’ (*mas-unun-a)
C. Intrangtive reversive suffix [-uluk-]/[-olok-]
fis-uluk-a ‘get reveded
min-unuk-a  ‘get unswallowed’

mas-uluk-a  ‘get unplastered’ (*mas-unuk-a)

Asthe last example in each of (36a-c) shows, the root-initial /m/ of /mas-/ ‘ plaster’ does not
trigger assimilation in asuffixal /l/, unlike the root-initial /n/ of /nw-/ *drink’ in (36a). The
harmony requirement holds only when the trigger and target consonants are separated by no
more segmental materia than avowel.

Other languages where the harmony is strictly transvocalic are I1a (Greenberg 1951),
Bemba (Hyman 1995), Luba (Johnson 1972; Howard 1973), Ndonga (Viljoen 1973;
Tirronen 1986; cf. Walker 2000b), Tonga (Collins 1975), Herero (Booysen 1982) and
Kwanyama (Meinhof 1932). According to Larry Hyman (pers. comm.), Pende, Punu and
Ruund can be added to this list—although Ruund appears to be in the progress of levelling
out harmony aternationsin favor of the /-Vn(V)-/ alomorph.40 Y et another language, Suku,
is somewhat intermediate between the ‘transvocalic’ and ‘unbounded’ types; here, a
[-VI(V)/ suffix may optionally harmonize to a root-final nasal when another -V C- suffix
intervenes (Piper 1977).

It should be noted that in languages like the ones mentioned above, where nasal

consonant harmony is manifested directly in the form of aternations, harmony holds root-

40 |f the description in Greenberg (1951) is accurate, the nasal allomorphs have also been generalized in the
northwestern language Fang; thus the applicative suffix is /-in-/ regardless of context, and reversive is
/-un-/.
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internally as well (as a cooccurrence restriction). In fact, Hyman (1995) reduces the Y aka
facts to a general constraint which bars (non-prenasalized) voiced oral consonants from
occurring if preceded by anasal anywhere within the stem—the term *stem’ referring to the
root+suffix domain. Piggott (1996) makes a similar observation about Kongo, based on a
search of the dictionary listings of Bentley (1887) and Laman (1936). The same appears to
be true of the strictly transvocalic harmony in Lamba as well. Other Bantu languages may
have an even more limited version of nasal consonant harmony, in that it exists only in the
form of aroot-level cooccurrence restriction, such that Proto-Bantu *-mid- ‘swallow’ >
-min-, but *-tum+id- ‘send for (appl.)’ > -tdm+il- (Hyman 1995:23).

It should be noted that among roots, only the ones with the structure -NV (V)D-
harmonize consistently (to -NV (V)N-), whereas -DV (V)N- roots, such as/-lim-/ or /-dim-/
‘cultivate’ usually do not harmonize to -NV (V)N-. Rather than attributing this to consistent
left-to-right directionality, the asymmetric effect can be accounted for by assuming relatively
high-ranked faithfulness to root-initial consonants, such that a/d/:/n/ contrast is preserved
intact in initial position but may be neutralized by consonant harmony elsewhere. In fact,
diachronic evidence suggests that nasal consonant harmony may apply bidirectionally in the
root domain, though perhaps not quite consistently so. The Proto-Bantu root *-bon- * see’
becomes /-mon-/ in alarge areathat coincides almost perfectly with the area where (left-to-
right) nasal consonant harmony between root and suffixesis found.4! The systematicity of
the correlation suggests that this case of right-to-left directionality is more than a sporadic
quirk. In addition, right-to-left directionality holds between suffix and stemin at least one

language, Pangwa (Stirnimann 1983). Here, reciprocal /-an-/ triggers nasalization of a stem-

41| am grateful to Larry Hyman (pers. comm.) for bringing this correlation to my attention. The only
exception | have come across is Tonga (Collins 1975), which shows (transvocalic) harmony in suffixes as
well as root-internally in /-men-/ ‘swallow’ (< *-mid-) and the like, but nevertheless retains unharmonized
/-bon-/ ‘see’.
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final velar (e.g., /pulix-/ ‘listen to’, /pulin-an-/ ‘listen to each other’). Issues of direction-
ality, stem control, etc., are discussed in greater detail in section 3.1 below.

Ganda, another Bantu language, seemsto have root-level nasal consonant harmony
that is to some extent dependent (or ‘parasitic’) on place of articulation (Katamba &
Hyman 1991). In canonical roots of the C;V C, shape, C; and C, must agree in nasality if
they are homorganic and voiced (i.e. *NV(V)D and *DV (V)N are disallowed if N and D
are homorganic). In addition, however, there is a marked dispreference for *NV(V)D
sequences in general, even when N and D are non-homorganic, although the picture is
somewhat complicated. The only robustly occurring combinations of thistype are mVD and
nVg (both across a short vowel only); by contrast, *nVD (D # /g/), *nVD and *NVVD are
all disallowed. According to Katamba & Hyman (1991:201), the cooccurrence restrictions
on nasality found in Ganda may probably be reconstructed for Proto-Bantu as well. The
protolanguage does not seem to have had any morpheme-internal *d...n sequences, and few,
if any, *b...m sequences. Nonhomorganic sequences like *d...m or *b...n, on the other
hand, were quite frequent. In fact, according to Larry Hyman (pers. comm.), at least one
Proto-Bantu *n...n root (*-nun- ‘old person’) has /d...n/ cognates in some of the
Grassfields languages.

Returning to those languages where nasal consonant harmony is manifested in
alternations, it should be pointed out that all the relatively well-known cases (Kongo, Y aka,
Lamba, etc.) involve nasalization rather than denasalization. In other words, an input /d/ (or
1/) surfaces as [n] due to harmony; an input /n/, on the other hand—in the reciprocal suffix
/-an-/, for example—does not harmonize with a preceding (voiced) oral consonant to surface
as[d] or [l]. This asymmetry can straightforwardly be captured in an Optimality Theory
analysis by assuming the relative faithfulness ranking MAX[nasal] >> DeP[nasal] (or, if

nasality is assumed to be binary, IDENT[+nasal] >> IDENT[-nasal]). As long as the
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constraint that ultimately drives harmony is ranked between the two faithfulness constraint,
it can only have the effect of nasalization, never denasalization.42

There does, however, exist an example of nasal consonant harmony which has the
effect of either nasalization or denasalization (‘oralization’), depending on circumstances.®3
This is the case of Tiene, another language of the Bantu family (Ellington 1977; Hyman
1996; Hyman & Inkelas 1997), where nasal consonant harmony plays part in an intricate
system of prosodic stem templates. In Tiene verbs, the so-called D-stem (derivational stem,
i.e. root + derivational suffix) must be exactly bimoraic, i.e. either CVVC or CVCVC.
Further restrictions apply to D-stems of the CVCVC variety: not only must C, be coronal,
and C3 non-coronal (labial or velar), but C, and C3 must also agree in nasality. (A similar
templatic restriction limiting nasal consonant harmony to C, and Cz isalso found in various
Teke dialects, such as Kukuya.)

Because of the strict restriction on place of articulation (Cy, = coronal, Cz # coronal),
the addition of derivational affixes to CV(V)C roots results in a remarkable interplay
between infixation and suffixation, depending on the place of articulation of the root-final
consonant, as well as that of the affix consonant (Hyman & Inkelas 1997). What is of
importance in the present context, however, is merely the agreement in nasality betwen C,
and Cg; suffice it to say that (coronal) C, may belong either to the verb root or an infix,
whereas (non-coronal) C3 may belong either to a suffix or the verb root. The harmony
effectsareillustrated by the formsin (37); the CVCVC stem is enclosed in brackets, with all

infixed material indicated by ‘=" boundaries. In each case, the affix itself consistsonly of a

42 The left-to-right (or ‘inside-out’) directionality does not fall out automatically, however; see section 3.1
for further discussion of directionality and its relationship to stem control, dominance, etc.

43 |n addition to the Tiene case, denasalization is also found in the Austronesian language Sawai (Whistler
1992). Here the /n/ of the possessive classifiers /no-/ (edibles) and /ni-/ (non-edibles) becomes denasalized
before a pronominal suffix containing /r/ (= [r]), e.9., /no-ri/ - [ro-ri] ‘their edible’ and /no-r/ - [ro-r]
‘our (incl.) edible’.
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single consonant; the additional vowel (V) results from the bimoraic template requirement,

and its quality is entirely predictable from context (Hyman & Inkelas 1997).

(37)  Nasal consonant harmony in the Tiene CVCV C template (data from Hyman 1996)

a Alternation ininfixed applicative/-I-/ (< Proto-Bantu *-ed-)

bak-a ‘reach’ [bé=la=k]-a ‘reach for’
jok-a ‘hear’ [j6=le=k]-¢ ‘listento’
dum-a ‘run fast’ [du=ne=m]-¢ ‘run fast for’
log-o ‘load’ [lo=no=p]-o ‘load for’

b. Alternation in suffixed stative /-k-/ (< Proto-Bantu *-ek-)

jaat-a ‘split’ [jat-ak]-a ‘be split’
bdl-a ‘break’ [bdl-ek]-¢ ‘be broken’
vwun-a ‘mix’ [vwun-en]-¢  ‘be mixed’
son-o ‘write [son-on]-o ‘be written’

Note that the harmony effectsin (37) are bidirectional—regressivein (37a), progressive in
(37b)—and in both cases an oral consonant assimilates to a nasal (cf. the asymmetry in
Y aka, Lamba, etc. discussed above). Since none of the relevant derivational suffixes happen
to contain an underlying nasal, in both cases it is the suffix consonant which assimilates,
rather than the root consonant. (Note, furthermore, that nasal consonant harmony is
enforced regardless of differencesin voicing: suffixal /k/ surfaces as [n] after a root-final
nasal.)

However, when the oral consonant is one that cannot undergo nasalization, such as
the fricative /9, it isinstead the nasal that yields, undergoing denasalization to become a

(voiced) oral stop. This happens when causative /-s-/ isinfixed into a nasal-final root, as
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shown in (38b). Note also that, in this case, aroot consonant is harmonizing with an affix

consonant, rather than vice versa.

(38) Alternationinroot (‘oralization”) with infixed causative /-s-/ (< Proto-Bantu *-es-):

a laba ‘walk’ [la=sa=b]-a ‘causetowalk’
[6k-a ‘vomit’ [I6=se=k]-¢ ‘causeto vomit’

b. tdm-a ‘send’ [to=se=b]-e  ‘causeto send’
dim-a ‘get extinguished’ [di=se=b]-¢  ‘extinguish’
suom-o “borrow’ [so=so=b]-o0 ‘lend’

Recall from (37) that Tiene nasal consonant harmony triggers nasalization not only of /I/, as
in most other languages, but also of the (redundantly) voiceless velar stop /k/. The sameis
attested elsewhere in Bantu; for example, in various languages of the Teke group the stative
suffix /-Vg-/ harmonizes with aroot-final nasal, yielding /-Vn-/ instead (Greenberg 1951).
Greenberg (1951) claims that the same happens in Basaa with respect to ‘ continuative and
imperative’ formation in /-k/, which harmonizes to /-n/ when the last preceding consonant is
anasal (imper. /lobok/ from /lob/ *bite’, but /taman/ from /tam/ ‘wish’, /hanar/ from /han/
‘choose’), but | have not been able to confirm this observation with other sources on Basaa.
Finally, the regressive nasal consonant harmony triggered by reciprocal /-an-/ in Pangwa
(Stirnimann 1983) converts velar /x/ to /y/, cf. /lanun-an-/ ‘receive from each other’ (from
[anux-/ ‘receive’).

In the Tiene case, nasal consonant harmony defines a cooccurrence restriction on
nasals vs. any oral consonants, regardless of voicing, continuancy, etc. In the other Bantu
cases considered so far, the harmony specifically targets voiced oral consonants—usually

liquids or stops. The sameis also true of the root-level cooccurrence restrictions in Ganda
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discussed above.44 A further case of root-internal nasal consonant harmony, which
specifically targets liquids, is Hausa. According to Newman (2000:410), /I/ and /n/ cannot
cooccur root-internally ‘in normal CVCV sequences within roots. Asfor the root-internal
cooccurrence of /n/ and /1/ (aretroflex flap), the restriction is directional: whereas/l...n/ is
well attested, */n...1/ isnot dlowed in Hausa. %

In al of the languages that have been mentioned so far in this section, the nasal
consonant harmony in question concerns the cooccurrence of fully nasal and fully oral
consonants. It does not place any limitation on the cooccurrence of nasal contour
segments—prenasalized obstruents—with either fully nasal or fully oral consonants. Such
harmony requirements do exist, however. For example, in Ganda, roots are subject to an
additional restriction that disallows the cooccurrence of full nasals and voiced prenasalized
stops (Katamba & Hyman 1991). Roots with the structure NV (V)N are allowed, but neither
*NV(V)ND nor *NDV (V)N are (an independent constraint rules out *NDV (V)ND as
well). Note that this harmony is not place-dependent, unlike the one governing the
cooccurrence of N and D, as discussed above; it applies to non-homorganic pairs as well as
homorganic ones. It should also be emphasized that it is only voiced prenasalized stops that
are barred from cooccurring with full nasals, combinations such asNVNT, NVNS, NVNZ
aredlowed (where T = voiceless stop, S = voicelessfricative, Z = voiced fricative).

Another example of consonant harmony involving nasal contour segmentsiis that of
the Adamawa-Ubangi language Ngbaka (Thomas 1963; Mester 1986[1988]; Sagey
1986[1990]; Walker 1998[2000], 2000b). In Ngbaka roots, prenasalized (voiced) stops

44 According to Katamba & Hyman (1991), Ganda also has a place-dependent cooccurrence restriction on
nasals and voiceless stops, although this is asymmetric: a homorganic *NV (V)T sequence is excluded, but
TV(V)N isdlowed.

45 According to Newman (2000), the apical /r/—realized either as a trill [r] or tap [r]—is a more recent
addition to the Hausa inventory (the retroflex flap /1/ being ‘the native Hausa R’). Apical /r/ does not appear
to be subject to any of the cooccurrence restrictions that apply to /1/.
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may not cooccur with homorganic full nasals or with homorganic voiced oral obstruents.46
Thisisillustrated in (39). Homorganic combinations of full nasals and fully oral stops are

allowed (as are non-homorganic combinations of any kind).

(39) Place-dependent root-level nasal consonant harmony in Ngbaka
a Waell-formed roots (cited from Walker 2000b)
nang ‘today’

"Mgba’mgbd  ‘species of caterpillar’

baba ‘companion’
boma ‘how’
ma’ga ‘net’

ba’ga ‘Jaw’

b. Disalowed combinationsin roots

*m..."b *n..."d, *n..."z *1...9g *nm..."™gb
*Mh .m *d...n, *"z...n *g...1) *Imgh..ym
b.mb  *d.nd %7tz *g.0g *gb..."™gh
smh b *ndd, %z *g.g *mgp  Gh

Note that this harmony requirement is place-dependent—as was the case with some of the
Ganda restrictions—in that it holds only between segments that share the same place of
articulation.

Another potential case of harmony involving prenasalized vs. oral stops—albeit a

somewhat tentative one—is found in the Oceanic language Y abem (Dempwolff 1939;

46 |n fact, homorganic voiced and voiceless (oral) stops are not allowed to co-occur either. The totality of
the cooccurrence patterns can be captured by a relative-similarity scale, T — D — ND — N, whereby
consonant types adjacent on the scale may not cooccur in roots if they also share the same place of
articulation (Mester 1986[1988]; Walker 1998[2000]).

122



Bradshaw 1979; Ross 1993, 1995). In Y abem, the irrealis mood is marked by a ‘floating’
[+nasal] feature which docks onto any and all prenasalizable consonants in the verb root.
Etymologically this prenasalization goes back to an irrealis prefix *n- (< *na-), which
coalesced with aroot-initial obstruent (Bradshaw 1979:203). The class of consonants that
count as prenasalizable, and can thus host the floating feature, consists of all voiced
obstruents, as well as /g in low-tone contexts.#” The irrealis prenasalization pattern is
illustrated by the forms in (40). In (40a) the root contains no legitimate host, and the
[+nasal] feature fails to surface. In (40b), aroot-initial obstruent is targeted, in (40c) aroot-
internal one, and (40d) shows multiple prenasalization. All tones are indicated (high tone =
", low tone="*"") and the transcription is altered to conform to I PA transcription (thus ‘j’

instead of ‘y’, etc.).

(40) Irrealismarking as‘floating’ prenasalization in Y abem (data from Ross 1993)48

Realis Irrealis
a ka-léti ja-1éti ‘run (1sg)’
ka-katdy ja-katdn ‘make a heap (1sg)
b. ka-dam“e  ja-"dam™“¢ ‘lick (1sg)’
ka-sai? ja-"sai? “‘pull off, snap (1sg)’

47 Historically, /s in low-tone contexts goes back to voiced */z/ at an earlier stage, and thus also ["s] <
*["z] (Ross 1995). See section 3.3.2 for detailed discussion of tone-voicing interaction in Y abem.

48 Ross gives these forms with /k&/ as the 1sg prefix in irrealis and realis alike, rather than /k&/ in realis
and /j&/ in irrealis forms (Ross 1993:140; the same list reappears in Ross 1995:711). This is aimost
certainly a mistake: the realig/irrealis distinction is signaled by complementary sets of person-number
prefixes in the singular (though not in the plural), with realis having 1sg /ka-/, 2sg /ko-/, 3sg /ke-/ and
irrealis 1sg /ja-/, 2sg /o-/, 3sg /e-/. According to the description in Dempwolff (1939), this is true of
disyllabic roots no less than monosyllabic ones; although Dempwolff happens not to cite any 1sg irrealis
forms of such verbs, he has 2sg /o-/ and 3sg /e-/. (Note also that elsewhere Ross 1993:135 cites the 3sg
irrealis form /é-t616y/ ‘he will carry’, with /e-/ as distinct from its realis counterpart /ke-/).
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c. ké-maddom  jé-ma"dom ‘break in two (1sg)’

ka-lesu ja-le"su ‘poke, stir (1sg)’
d. ka-dabiy ja-"da™bip ‘approach (1sg)’
ka-gab“a?  ja-"ga™bva? ‘untie (1sg)’

In (40a-c) where prenasalization surfaces on no more than a single segment, there can of
course be no question of consonant harmony being involved in any way. The case that is of
relevance in the present context is the phenomenon of multiple prenasalization, asin (40d).
It is quite possible to derive this effect as resulting from aroot-level harmony requirement
that rules out the combinations *ND...D and *N...ND but allows ND...ND as well as
D...D. From this perspective, irredlis prenasalization in Y abem is then entirely analogous to
the case of ‘mobile’ palatalization in Harari discussed in section 2.4.3 above. As potential
instances of consonant harmony, the two are equally tentative. The issue of how to interpret
them reduces to a more general question: What is the most appropriate analysis of multiple
docking in featural or ‘mobile’ morphology as a general phenomenon? This question will

be left unanswered in this study.

2.4.5. Liquid harmony
The class of consonant harmony phenomena covered in this section comprises all
assimilatory interactions either among liquids or between liquids and non-liquids. Although
liquid harmony seemsto be relatively rare in the world’ s languages, it is nevertheless solidly
attested, both as a static cooccurrence restriction on root morphemes and in the form of
aternations in morphologically complex words.

The natura class of liquids is made up by two segment types: laterals and rhotics,
which in most phonological frameworks are distinguished by means of the feature

[lateral]. A handful of cases exist where consonant harmony triggers precisely the lateral

124



vs. rhotic distinction, thus prohibiting the cooccurrence of /I/ and /r/—segments that agreein
all features except [£lateral]—within some domain. In fact, at least two cases of /I/ vs. /r/
harmony alternations are attested. One of these is the Bantu language Bukusu, where a
suffixal /I/ isrealized as [r] when preceded by an [r] in the stem (cf. de Blois 1975; Odden
1994). Thisisillustrated in (41), where the applicative suffix /-il-/ surfaces as[-il-] or [-ir-]
depending on liquid harmony with the root-final consonant. Except where stated otherwise,
theformsin (41) are from the Bukusu files of the Comparative Bantu On-Line Dictionary

database (CBOLD; searchable on-line at http://linguistics.berkeley.edu/CBOLD).

(41) Transvocdlic liquid harmony alternationsin Bukusu applicative /-il-/

a xam-il-a ‘milk for’

but-il-a ‘pick/gather for’

texx-el-a ‘cook for’

ill-il-a ‘send thing’ (Odden 1994)
b. bir-ir-a ‘pass for’

ir-ir-a ‘die for

kar-ir-a ‘twist’ (Odden 1994)

Theformsin (41a) clearly establish that the basic form of the suffix is[-il-], which occurs
not only after /I/-final roots but also after non-liquid-final ones. After /r/-final roots, on the
other hand, the suffix surfaces as[-ir-] (41b), thus showing that the liquid of the suffix must
agreein [tlateral] with a preceding liquid. In (41b), the trigger and target are separated only
by a vowel, but in fact the harmony also holds at greater distances, as the forms in (42)
illustrate. Odden (1994) states the assimilation as applying * across unbounded strings', and

thus gives only forms with [-ir-] after roots with initial /r/ (e.g., /rum-ir-a ‘ send someone’).
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According to the CBOL D database, on the other hand, the ‘long-distance’ version of liquid

harmony appears to be optional in Bukusu.

(42) Long-distance liquid harmony in Bukusu applicative /-il-/ (optiona ?)
ruk-ir-a ~ ruk-il-a  ‘plait for’ (CBOLD)
rum-ir-a ~ rum-il-a ‘send for’ (CBOLD)
re:b-er-a ‘ask for’ (Odden 1994)
resj-er-a ‘retrieve for’ (Odden 1994)

It thus seems that strictly-transvocalic and across-the-board liquid harmony coexist in
Bukusu—the former obligatory, the latter optional. This is somewhat analogous to nasal
consonant harmony in the Bantu family as a whole, where transvocalic and unbounded
versions of the harmony coexist in different, closely related languages.

Bukusu liquid harmony can also be observed as a static cooccurrence restriction on
liquids within morphemes, although a great deal of [r] ~[I] variability in roots renders the
picture somewhat unclear, at least from the synchronic perspective. One type of evidence for
the existence of root-internal liquid harmony is loanwords, such as /ee-loli/ ~ /ee-roori/
‘truck’ (from English lorry). The examples in (43) show how the harmony is also
manifested diachronically. Bukusu /I/ and /r/ are the regular reflexes of Proto-Bantu *d and
*1, respectively, but *d may surface as/r/ by virtue of harmonizing with another /r/ (< *t) in
the same morpheme. The doublet forms in (43a) indicate optionality and/or variability—

whether inter- or intradialectal—in the application of liquid harmony.49

49 |n fact, it appears that the [r] ~ [I] variability in Bukusu can sometimes give rise to reflexes that are the
exact opposite of what is expected from *d > /I/ and *t > /r/. For example, CBOLD also lists an aternative
form with /-rool-/ for ‘dream’!
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(43) Root-internal liquid harmony in Bukusu roots (from CBOLD database)

a -rare ‘iron/copper ore’ < Proto-Bantu *tade
-reir-a ~ -lerr-a ‘bring’ < Proto-Bantu *deet-a
-roir-a ~ -loir-a ‘dream (v)’ < Proto-Bantu * doot-a

b. -lilo- ‘fire’ < Proto-Bantu *dido
-lol-a ‘look at’ < Proto-Bantu *dod-a
-lul-a ‘be bitter’ < Proto-Bantu *dud-a

The diachronic correspondencesin (43a) seem to suggest an asymmetry in the application
of harmony, whereby /I/ assimilates to a nearby /r/, but not vice versa. Diachronically, at
least, liquid harmony appearsto result in /r...r/ regardless of whether the ‘input’ is/r...1/ or
/l...rl. Thisis somewhat reminiscent of the workings of dominant-recessive vowel harmony
systems. Synchronically, /I...1/ sequences exist as well, but these are virtually always
reflexes of Proto-Bantu *d...d—in other words/I...l/, unlike /r...r/, is never the result of
liquid harmony.>0

Furthermore, although the examples in (43a) suggest that liquid harmony applies
ambidirectionally within roots, there are some indications that the tendency towards
anticipatory harmony (/I...r/ - /r...r/) may be stronger than that of perseverative harmony
(/r..1/ = [r...r/) in Bukusu. A search for disharmonic sequences in the CBOLD database
yielded only 5 examples of /IV (V)r/, whereas 28 examples of /rV (V)I/ were found. Although
these results are suggestive, it should be noted that in some of the /rV (V)I/ cases, the/l/ is

actually suffixal. A greater dispreferencefor /l...r/ than /r...l1/ may perhaps aso lie behind

50 Counterexamples are rare; one such caseis ‘bring’ which has/-leel-a/ as athird alternative to the /-reer-al
~ /-leer-al forms listed in (43Q). Note, finally, that for entirely independent reasons, Proto-Bantu *t...t never
resultsin /r...r/. Instead, due to the dissimilatory sound change known to as Dahl’s Law, such sequences
instead end up as Bukusu /t...r/: *t...t > *d...t (after *d > I), followed by *t >r and *d > t.
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the fact that English lorry gets harmonized (/-roori/ ~ /-loli/ ‘truck’), whereas Swahili -rodi
(~-lodi; from Eng. lord) does not (/-roli/ ‘fighter, a person who enjoysfighting’).
Whereas Bukusu constitutes a case of liquid harmony resulting in ‘ del ateralization’
of /r/, i.e. agreement in [-lateral] among liquids, the opposite effect is found in the Malayo-
Polynesian language Sundanese (see, e.g., Robins 1959; Cohn 1992; Holton 1995; Suzuki
1998, 1999). In Sundanese, the plural (or distributive) marker /-ar-/, like many other affixes
with -V C- shape, is infixed after a root-initial onset consonant, as shown in (44a-b).
However, when that consonant is/I/, the /r/ of theinfix assimilatesto it, surfacing instead as

[-al-] (44c). Infixed material is demarcated by ‘=" boundaries in the plural forms cited.

(44) Liquid harmony aternations in Sundanese plural /-ar-/ (data from Cohn 1992)

Sngular Plural
a kusut k=ar=usut ‘messy’
poho p=ar=oho ‘forget’
di-visualisasi-kin di-v=ar=isualisasi-kin ~ ‘visuaized’
b. riwat r=ar=iwat ‘startled’
rahit r=ar=ahit ‘wounded’
c. litik |=al=itik ‘little’
loga l=al=o0ga ‘wide’

It should be noted that as an illustration of the [-ar-]/[-al-] alternation in Sundanese, (44) isa
vast simplification; the full range of facts is much more intricate. Most importantly, the
liquid harmony operating in (44c)—and in (44b), though less obviously so—interactsin a
complex manner with a dissimilatory restriction against /r...r/ sequences (Cohn 1992;
Holton 1995; Suzuki 1998, 1999). For example, /parcekal/ ‘handsome (sg.)’ becomes

Ip=al=arcekal, whereas /curiga/ ‘suspicious (sg.)’ becomes /c=ar=uriga/ (rather than
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* [c=al=uriga/). Sundanese liquid harmony and its implications will be discussed in greater
detail in section 4.3.3 below. At this point, it will suffice to point out that Sundanese liquid
harmony has the effect of ‘lateralizing’ an affixal /r/ (44c), whereas liquid harmony in
Bukusu counterpart resulted in the delateralization (or ‘rhotacization’) of an affixal /1/. Note
that although in both cases liquid harmony appears to apply in a left-to-right fashion, it is
also true that in both cases an affix consonant is harmonizing with a consonant in the
root/stem. The general issue of directionality vs. stem control will be taken up in section 3.1
of the following chapter.

There are also attested cases of liquid harmony manifested solely as a cooccurrence
restriction on roots, i.e. a prohibition on tautomorphemic /I...r/ or /r...l/ sequences. In
Pohnpeian, for example, the aveolar trill /r/ and dental /I/ make up one of the segment pairs
that ‘are almost never found within the same morpheme’ (Rehg 1981.:46; other such dis-
favored pairs are plain vs. velarized labials, dentdl vs. retroflex plosives, and dental vs. velar
nasals). Thus, rootswith /r...r/ or /l...l/ combinations are relatively numerous, asin (45a-b),
whereas disharmonic /r...1/ or /l...r/ sequences, asin (45c) seem to be extremely rare. In
fact, the examplesin (45c) may turn out to be either polymorphemic or loanwords of recent

origin.

(45) Liquid harmony in Pohnpeian roots (data from Rehg 1981)

a Harmonic/r...r/

rarr ‘finger cora’
rere ‘skin, pedl (v)’
rer ‘tremble’
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b. Harmonic/l...l/

lel ‘be wounded’
lul ‘flame (v)’
lol ‘deep’

c. Disharmonic/l...r/, Ir...I/ hardly attested
rija:la ‘be cursed’

lirop ‘mat’

Morpheme-interna cooccurrence restrictions on /l/ vs. /r/—both assimilatory (i.e. harmony)
and dissimilatory ones—appear to be widespread in Austronesian languages, such asin
Javanese (Uhlenbeck 1949, 1950; Mester 1986[1988]; Yip 1989) or Sundanese (Cohn
1992). In Javanese, for example, the disharmonic sequence/I...r/ is permitted (and many
morphemes with original /r...r/ have in fact undergone dissimilation to/l...r/, historicaly),
whereas the reverse sequence, /r...1/, is prohibited.®l As an additional complication, har-
monic liquid sequences/I...1, r...r/ are only allowed as the C1-C, pair in C;VC,V Cs roots.
Many of these can presumably be explained away as cases of initial CV reduplication—if
not synchronically, then at least historically (cf. Cohn 1992 for discussion of the same
problem regarding /r...r/ sequencesin the closely related Sundanese).

Outside of Austronesian, root-internal liquid harmony is also attested in Hausa,
where /l/ and the retroflex flap /1/ cannot cooccur ‘in normal CVCV sequences within the
root (Newman 2000). (The same is true of /I/ vs. In/, as was briefly mentioned in section
2.4.4 above.) On the other hand, Hausa places no such restrictions on the cooccurrence of
/1/ and the other rhotic phoneme, apical /r/ (realized astrilled [r] or tap [r]). As Newman

(2000) pointsout, /r/ isin fact a comparatively recent addition to the segment inventory.

51 Counterexamples exist, but are typically dialect borrowings or loans from Arabic, Dutch, Portuguese,
etc. (Uhlenbeck 1949; Mester 1986[1988]).
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All the cases examined so far have been examples of what might be called ‘inter-
liquid’ harmony, i.e. harmony between liquid segments (typically laterals vs. rhotics). There
also exists adifferent type of liquid harmony, namely where liquids and non-liquids harmo-
nize with each other. If the feature [£liquid] is what singles out laterals and rhotics as a
natural class (see Walsh Dickey 1997 for a proposal along these lines), then liquid harmony
of thistype can be analyzed as agreement in terms of [+liquid]. However, since both of the
two attested cases involvethe glide /j/ vs. the liquids /r, I/, the harmony could equally well be
defined asinvolving [+consonantal] (see 2.5 for discussion).

In Basaa (Bantu), the applicative suffix allomorph /-VI/, which attaches to mono-
syllabic roots, surfaces instead as [-V]] after CVj roots. This is illustrated in (46a-b).
Interestingly, in CV rootswith initial /j/, harmony is not triggered by the root-initia glide, as
in (46c). Furthermore, harmony does not hold morpheme-internally, as evidenced by roots
with the shape /jVI/ as in (46d). Harmony is thus only triggered by a root-final /j/, and
targets only the/l/ of the immediately following applicative suffix.

(46) Liquid harmony in Basaa applicative /-VI/ (datafrom Lemb & de Gastines 1973)

a tig-l ‘tiefor/with’ (root = /ten-/)
6ém-¢l ‘wait with/for’ (root = /6am-/)
bol-ol ‘go bad for/because of’”  (root = /631-/)

b. t6j-0j ‘drip for’ (root = /t5j-/)
b6&j-¢j ‘shine on/for’ (root = /6aj-/)
N6j-0j ‘disappear for’ (root = Indj-/)

c. je-l ‘appear to/for’ (root = /jé-/)
jo-1 ‘steal wine at’ (root = /j3-/)

d. jila ‘become, transform’
jéli ‘berevealed
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In terms of the phonol ogical/phonetic properties of the segments involved, the Basaa [l]/[j]

alternation involves not merely [£liquid] (or the equivaent) but also [tlateral]. Since Basaa
lacks rhaticsin its surface inventory, this fact invites the possibility of analyzing the [I]-to-

[j] assimilation in Basaa as a matter of [tlateral] harmony—just as in Bukusu, Sundanese,
etc. However, glide vs. liquid harmony is attested in at |east one other language, where such
a reinterpretation is not an option. This is the Bantu language Pare (or Asu), where a
suffixal /j/ optionally harmonizes with a root-final /1/ or /r/ (Odden 1994). The harmony
alternations are exhibited by applicative /-ij-/ (47a-b) aswell as perfective /-ije/ (48a-b). As
the formsin (47c) and (48c) show, the harmony is strictly transvocalic, in that it does not

hold between segments that are separated by an additional syllable.

(47)  Liquid harmony in Pare applicative /-ij-/ (data from Odden 1994)
a -tet-ij-a ‘say for’
-big-ij-a ‘beat for’
b. -tal-il-a ~ -tal-ij-a ‘count for’
-zor-ir-a ~ -zor-ij-a  ‘buy for’

C. -rumb-ij-a ‘make pots (*-rumb-ir-a)

(48) Liquid harmony in Pare perfective /-ije/ (datafrom Odden 1994)

a -kund-ije ‘like (perf.)’
-dik-ije ‘cook (perf.)’
-von-ije ‘see (perf.)’

b. -tal-ile ~ -tal-ije ‘wash (perf.)’
-zor-ire ~ -zor-ije ~ ‘heal (perf.)’

C. -rong-ije ‘make (perf.)’ (*-rong-ire)
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In fact, the /j/ of these two suffixesis also subject to a separate alternation which appears—
at least superficially—to qualify as stricture harmony ([j]/[3]). This alternation, as well as
other similar phenomena elsewhere in Bantu languages, is discussed in more detail in the
section on stricture harmony (2.4.6).

Recall that in Basaa, it was possible to account for the [j]/[I] alternation in terms of
[lateral] alone. In Pare, on the other hand, this option is obviously not available, since /j/
assimilatesto /r/ aswell as/I/. Instead, the harmony must be based on whatever featureis
taken to encode the glide vs. liquid distinction (e.g., [xliquid] or [£consonantal]). In
addition, however, the suffix consonant also obeys harmony with respect to [tlateral],
surfacing as [r] after [r] but [I] after [I]. Liquid harmony in Pare thus seems to be a
combination of ‘inter-liquid’ (lateral vs. rhotic) harmony and liquid vs. non-liquid harmony.

In both Basaa and Pare, the ‘non-liquid’ consonant interacting with the liquid(s) is
the palatal glide [j]. Assuming that relative similarity plays afundamental role in motivating
consonant harmony interactions (see chapters 4 thru 6), it thus appears that of all non-liquid
consonants, glides are more similar to liquids than are any other consonant.>2 As for the
possibility of harmony involving liquids and other types of non-liquid consonants, note that
in most cases of nasal consonant harmony in Bantu languages (see section 2.4.4), the
alternations do involve aliquid: [1]/[n] (aswell as[d]/[n]). Based on the informal definition
of liquid harmony stated at the beginning of this section, such alternations would in fact
count asliquid harmony as well. In these cases, however, the assimilatory interaction clearly
involves agreement in nasality ([+nasal]), whereas any additional changes in [£lateral],
[+sonorant], etc. must be considered to be secondary. (Note that in the languages in

question, [+lateral, +sonorant] [I] and [-lateral, -sonorant] [d] are typically allophones in

52 This is probably true of [j] in particular, rather than the class of glides as awhole. If [j] is classified as
having the Place feature [coronal], then it is homorganic with /I, r/, since the latter are coronals as well—at
least in most languages.
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complementary distribution.) It would thus be misleading to interpret Bantu nasal consonant
harmony as involving liquid vs. nonliquid harmony. The Basaa and Pare examples on the
other hand, where liquids and glides interact, do appear to be true cases of liquid harmony.
Asfor the possibility of ‘static’ manifestations liquid vs. glide harmony—i.e. assimilatory
cooccurrence restrictions on liquids vs. glides within roots—such patterns do not seem to
have been reported in the descriptive or analytical literature so far.

Finally, yet another potential case of liquid harmony deserves mentioning, although
its interpretation as involving consonant harmony (and liquid harmony more specificaly) is
somewhat dubious. This is a curious alternation between two different types of aveolar
laterals in the Bantu language Mwiini. The two are represented with ‘I' and ‘t' by
Kisseberth & Abasheikh (1975); judging from their phonetic description, the latter can most
accurately be described as alateral tap.53 In what follows, | will transcribe thetap ‘'t as/l/,
which then contrast with /l/, a‘normal’ lateral. (Strictly speaking, the IPA symbol [1] refers
to a lateral flap, but will be used here for lack of a better alternative; on the tap vs. flap
distinction, see Ladefoged & Maddieson 1996, who also document the existence of |ateral
taps in other languages.)

The relevant facts have to do with the surface realization of the perfective suffix,
which has a bipartite structure and is realized as /-i:l-e/ or /-e:l-e/ depending on vowel
height harmony. The basic surface shape of the perfective suffix is seen in the formsin
(49a). When the preceding root ends in a non-tap liquid—i.e. [l] or [r]—the lateral tap of
the suffix changes to its non-tap counterpart, [1] (49b). Furthermore, when the root endsin

another tap, the tap of the suffix likewise changes to the non-tap [I] (49c). According to

53 Kisseberth & Abasheikh (1975:250-51) describe the articulatory difference between Mwiini ‘+' and ‘I’ as
follows: ‘Preliminary instrumental investigation suggests that in the articulation of #, the tip of the tongue
strikes lightly against a small areato the front of the alveolar ridge without any lateral contact. The area of
contact in the case of I, on the other hand, is larger, and there is lateral contact. The duration of | is longer
than the duration of #.
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Kisseberth & Abasheikh (1975), the same alternation is also found in the applicative suffix

/-i1-/, the only other suffix containing /1/ in Mwiini.

(49) Alternationsin Mwiini perfective/-i:l-e/ (datafrom Kisseberth & Abasheikh 1975)
a kun-il-e ‘he scratched’
som-e:l-e ‘he read’
had-i:l-e ‘he said’

sameh-i:l-e  ‘heforgave

b. sul-il-e ‘he wanted’
owel-ell-e  ‘he swam’
gir-itl-e ‘he moved’
mer-e:l-e ‘he turned about’

c. fadil-eil-e ‘he preferred’ >4
gulgul-il-e  ‘he did’

The examples in (50a) show that the liquid-to-liquid interactions in Mwiini are limited to
suffixal /1/; within roots or across a prefix-root boundary, the assimilatory and dissimilatory
requirements do not hold. Furthermore, the interactions are strictly transvocalic, since
suffixal /1/ remains unchanged if the preceding liquid is separated from it by a greater
distance (50Db).

54 |1n most /1/-final roots, the /1/ changes to [z] before the perfective suffix (by so-called Consonant
Mutation). The only cases where the dissimilation in (49c) can be observed are thus those roots that are
lexical exceptions to Consonant Mutation. According to Kisseberth & Abasheikh (1975:257), there are in
fact afair number of such exceptions, all of which are loans from either Arabic or Somali. However, since
Mutation is not triggered by applicative /-il-/, the /1...1/ - [1...1] dissimilation should be robustly
manifested after native /1/-final roots as well. Kisseberth & Abasheikh (1975) cite no data that pertains to
this issue.
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(50)  Limitations of [1]/[1] alternationsin Mwiini (Kisseberth & Abasheikh 1975)

a -lal-a ‘be sick’
li-le ‘tal’ (/li-/ isaprefix)
-la:l-a ‘sleep’
le:lo ‘today’

b. laz-i:l-e “he went out’
rag-i:l-e ‘hewas late’
lim-i:l-e ‘he cultivated’

Kisseberth & Abasheikh (1975) refer to the [1] - [1] change as ‘lateralization’, but this
termis hardly appropriate if /1/ is already lateral, as their articulatory description implies (it
isarticulated ‘without any lateral contact’). Instead, the crucia difference between [1] and
the resulting [I] seemsto be in the ‘tappedness’ of the former. It isfar from clear how the
phonetic distinction between taps and their non-tap counterparts (e.g., stops, trills, etc.)
should be encoded in terms of phonological features, and an in-depth discussion of the
issues involved would take ustoo far afield from the purpose of this section.

For the sake of the argument, suppose that taps (and flaps) are characterized by a
feature like [+ballistic]. Within the class of Mwiini liquids, then, /I, r/ are [-ballistic] and /1/
[+ballistic], whereas /1, 1/ are both [+l ateral] as opposed to [-lateral] /r/. The aternationsin
(49a-c) can then be interpreted as being driven by a combination of harmony and
dissimilation. Firstly, a[+balistic] liquid (/1/) harmonizes with a preceding [-ballistic] liquid
(1, /), without changing its [+lateral] specification: thus/I...1/ - [I...[Jand /r...)/ - [r...1].
As with so many other cases of consonant harmony, this one is dependent on identity in
other features (the relevant segments must both be coronal, both must be liquids, etc.).
Secondly, in sequences of two [+ballistic] segments, the second one dissimilates, becoming

[-ballistic]—again, preserving its [+lateral] specification: thus/l...1/ - [l...1]. The same
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kind of dissimilation in tap...tap sequences is attested elsewhere: in the Papuan language
Yimas, for example, a /rVr/ sequence dissimilates to [rVt] (Foley 1991:54; cf. Odden
1994).55

To conclude, the relevant empirical facts regarding liquid harmony can be
summarized as follows. Harmony interactions may hold between liquids and non-liquids;
more specifically, between (coronal) liquids and ‘coronal’ (i.e. palatal) glides. When
resulting in alternations, the effect may either be liquid - glide (Basaa) or glide - liquid
(Pare). Harmony may also hold between (coronal) liquids that differ in some crucial
property. Thisis most robustly attested in the case of [tlateral], resulting in lateral - rhotic
(Bukusu) or rhotic - lateral (Sundanese); the Pare case also involves agreement in
[tlateral], in addition to glide - liquid. An additional possibility for harmony in terms of a
liquid-specific contrast involves [tballistic] (or whatever feature is used to single out
taps/flaps as a separate segment type), if the Mwiini [1]/[1] alternations are in fact to be

interpreted as involving consonant harmony.

2.4.6. Stricture harmony
For the purposes of this descriptive survey of consonant harmony types, the term * stricture’
is used in the sense ‘degree of constriction’, and is relevant in that it defines the relative
scale stop—(affricate)—fricative—approximant. Stricture harmony involves any kind of
assimilatory cooccurrence restriction—whether manifested statically within morphemes or
in the form of alternations—which holds over segment types that are contiguous on the
stricture scale.

Stricture harmony appears to be a quite rare type of consonant harmony. However, a

small number of clear cases do exist, even ones resulting in alternations. The best example

55 Odden (1994) chooses to interpret this dissimilation as involving [+lateral] instead, based on Foley’s
observation that the segment represented here as /r/ varies freely between [r] and an apical [I]. Odden thus
interprets /r/ as being phonologically [+lateral].
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of thisinvolves the stop vs. fricative contrast, and is found in the Oceanic language Y abem
(Bradshaw 1979; Ross 1995). The segmental inventory of Yabem contains only one
fricative, [s], which occurs in the 3pl prefix /se-/, aswell asin roots. The [s] of the /se-/
prefix assimilates to a root-initial alveolar stop, as illustrated in (51) below (Dempwolff
1939). Ross (1995) notes that stricture harmony is optional in present-day Y abem, but

argues that the optionality is arelatively recent development.

(51) Stricture harmony in Y abem 3pl /se-/ prefix (datafrom Ross 1995)
a sé-li? ‘see (3pl redligdlirredis)’
sé-gab¥a?  ‘untie (3pl redlis)’ [inferred from disc.]
sé-katon ‘make a heap (3pl redliglirredis)’ [inferred from disc.]

b. té-tap ‘weep (3pl redid/lrredis) (~ sé-tan)
té-téy ‘ask, beg (3pl redid/irrealis)’ (~ sé-tén)
de-den ‘move towards (3pl redis) (~ se-den)
de-"dey ‘move towards (3pl irrealis)’ (~ se-"den)

Dempwolff (1939), Bradshaw (1979) and Ross (1995) al clearly state that the /s/ of the
/se-/ prefix only assimilates to a following stop in case it is alveolar. Yabem stricture
harmony can thus be interpreted as place-dependent, applying only to combinations of
homorganic fricatives and stops. (Recall that /s/ isthe only fricative in Y abem). Note also
that Y abem stricture harmony is strictly transvocalic, applying across no more than asingle
vowel: only root-initial stops trigger harmony, not root-internal ones (as in /-1€ti/ ‘run’).
Finally, it should also be pointed out that the harmony requirement is asymmetric, in that a
prefixal /t/ or /d/ does not assimilate to aroot-initial /5. For example, the 1pl (inclusive)
prefix /ta-/ isawaysredized as either /t&/ or /d&/, never as/s&/ (or Is&/), cf. /[da-suy/ ‘we

(incl.) push’, /ta-selen/ ‘we (incl.) wander’.

138



Although Y abem stricture harmony usually results in total identity (/s/ becomes /t/
before /t/, /d/ before /d/), thisis a mere accident—a by-product of the independent tone-and-
voicing harmony that holds throughout the word-final disyllabic foot (the latter is described
in detail in 3.3.2 below). When the prefix attachesto adisyllabic root, and thusfalls outside
the domain in which tone/voicing harmony applies, the /s of 3pl /se-/ harmonizes to [t]
regardless of whether the harmony trigger is/t/ or /d/. Thisis shown by examples such as
Ité-také/ (3Pl realidlirrealis of /-také/ ‘frighten’) and /té-dagu?/ (3pl realis of /-dagu?/
‘follow’; both examples from Dempwolff 1939). Interestingly, the descriptions by
Dempwolff (1939) and Ross (1995) differ with respect to the interaction of stricture
harmony and the prenasalization which marks irrealis mood. According to Ross (1995),
prenasalized ["d] triggers stricture harmony no less than non-prenasalized [d]; cf. the last
two forms in (51b) above. However, Dempwolff (1939) is quite explicit that stricture
harmony is not triggered by a prenasalized stop. The last two formsin (51b) are thus given
as 3pl realis/de-den/ vs. 3pl irrealis/se-"den/ (not /de-"dey/) by Dempwolff. He also cites
other similar pairs: 3pl realis/de-de?/ vs. 3pl irrealis/se-"de?/ (from /-de?/ ‘disike’), 3pl
realis /té-dagu?/ vs. 3pl irrealis /sé-"da"gu?/ (from /-dagu?/ ‘follow’). Between the
descriptions of Dempwolff (1939) and Ross (1995), it thus seems that stricture harmony
has been extended to apply before prenasalized stops as well—perhaps through paradigm
levelling (generalizing the [de-] allomorph to both moods).

In addition to giving rise to stop/fricative aternations, Y abem stricture harmony is
also manifested root-internally as a static cooccurrence restriction: native Y abem morphemes
do not contain /s...t/ or /s...d/ sequences (Dempwolff 1939; Bradshaw 1979; Ross 1995).
Again, the cooccurrence restriction is place-dependent; non-homorganic fricative...stop
sequences are allowed (e.g., /sakin/ ‘ service', /sagin/ ‘house partition’, /sab%“a?/ ‘ potsherd;

spleen’).
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Another apparent case of stricture harmony that also resultsin alternations involves
the fricative vs. approximant distinction and is found in the Bantu language Shambaa (or
Shambala). According to Besha (1989:194), the near-past tense suffix /-ije/ becomes /-ize/
after ‘stemswhich end in fricatives', asillustrated by the examplesin (52a-b).56 Although it
is clear from the context that Beshaisreferring to fricatives in genera, the few examples she
citesall have stem-fina coronal fricatives, i.e. /s, z, {/ (Shambaa lacks /3/); these are shown
in (52b). Odden (1994) aludes to the Shambaa facts as involving assimilation between a
stem-final consonant and a suffixal glide /j/. However, it is far from clear that this
interpretation of the factsisjustified. Asthe examplesin (52c-d) show, not only does [j] fail
to changeto [z] after certain non-coronal stem-final fricatives, but even after certain stems

with fina /z/, where harmony would above al be expected to apply.

(52) Stricture harmony in Shambaa perfective /-ije/? (data from Besha 1989)

a -kant-ije ‘wear (past)’
-find-ije ‘during the whole day (past)’ [aspectua auxiliary verb]
-dik-ije ‘cook (past)’
b. -gof-ize ‘sleep (past)’
-gwif-ize ‘drop (past)’
-kas-ize ‘roast (past)’
-toz-ize ‘hold (past)’
C. -ay-ije ‘get lost (past)’
-iv-ije ‘hear (past)’
d. -iz-ije ‘come (past)’

56 Besha (1989) refers to this as the ‘near past’ suffix. However, it is clearly cognate with the perfective
suffix which occurs in other Bantu languages as /-ilée/, /-ire/, etc.
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In order to gain abetter understanding of what motivates the [j]/[z] alternation in Shambaa,
it is helpful to examine similar alternations in the same perfective suffix (< Proto-Bantu
*-id-e) in other Bantu languages. Odden (1994) cites Pare—a language closely related to
Shambaa—as displaying consonant-consonant assimilations which could potentially count
as an example of stricture harmony. In Pare, as in Shambaa, the perfective suffix has the
shape /-ijel. According to Odden’s description, the [j] of the suffix optionally becomes [j]
(or [d3]; Odden describes it as ‘a palatal stop’) just in case the preceding stem endsin any
of the palatal segments/j/ (or /dz/), If/, In/. Thisisillustrated in (53). Odden (1994) cites the
formsin (53c) as evidence that the assimilation—if that iswhat it is—is strictly transvocalic

inthat it is not triggered by aroot-internal or root-initial palatal.

(53) Stricture harmony in Pare perfective /-ije/ (Odden 1994)7?

a -tet-ije ‘say (perf.)’
-kund-ije ‘like (perf.)’
-dik-ije ‘cook (perf.)’
-von-ije ‘see (perf.)’

b. -o3-ije ‘wash (perf.)’ (~ -o3-ije)
-banj-ije ‘heal (perf.)’ (~ -bang-ije)
-vuf-ije ‘put up (perf.)’ (~ -vuf-ije)
-mapn-ije ‘know (perf.)’ (~ -man-ije)

C. -jeng-ije ‘build (perf.)’ (*-yeng-ie)
-fig-ije ‘leave behind (perf.)’ (*-fig-ize)

The [j]/[3] aternation can be interpreted as stricture harmony based on the following
assumptions: a) with respect to the stricture scale, nasals count as stops rather than

approximants (i.e. the scale refers to degree of oral constriction); b) Pare does not allow [3]
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in its surface inventory (ruling out /j/ - [3]); c) faithfulness to voicing is high-ranked in
Pare (ruling out /j/ — [{]). Provided that all assumptions are justified, it is possible to state
the [j]/[3] alternation as place-dependent stricture harmony aong the following lines: a
palatal approximant [j] assmilatesin stricture (i.e. becomes an obstruent) when preceded by
ahomorganic (i.e. palatal) obstruent.

Pare also shows the exact same alternation, triggered by the very same root-final

segments, in the applicative suffix /-iy-/, as shown in (54).

(54)  Stricture harmony in Pare applicative /-ij-/ (Odden 1994)?

a -tet-ij-a ‘say for’
-big-ij-a ‘beat for’
-dik-ij-a ‘cook for’
b. -o3-ij-a ‘wash for’ (~ -o03-ij-a)
-mip-i-a ‘press for’ (~ -min-ij-a)
C. -jipk-ij-a ‘run away for’ (*-yink-ij-a)
-fukum-ij-a  ‘push for’ (*-fukum-i-a)

Y et another example of asimilar alternation involving the perfective suffix isfound in athird
Bantu language, Mwiini (Kisseberth & Abasheikh 1975; Kenstowicz & Kisseberth 1979;
Hyman 1993). The Mwiini case can hardly be argued to be an instance of stricture
harmony, though; it is mentioned here only because it may help shed light on the somewhat
puzzling Shambaa and Pare facts. In Mwiini, the perfective suffix has a bipartite structure
and surfaces as /-iil-e/ or /-eel-e/ depending on vowel height harmony. (The suffix also
shows a vowel length alternation which will be ignored here.) The consonant transcribed

here as[1] isthe ‘Y’ of Kisseberth & Abasheikh (1975), which appears to be a lateral tap
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(see 2.4.5 above for discussion of the phonetic nature of this segment and its phonological
interaction with other liquids).

As in Shambaa, the perfective suffix shows up with a[z] when the root endsin a
certain class of consonants; in Mwiini, this class consists of the fricatives /s, z, {/ and the
palatal nasal /n/. Thisisillustrated by the formsin (55a-b). Kisseberth & Abasheikh (1975)
formalize the alternation in terms of a rule whereby the consonants in question trigger
‘stridentization’ of afollowing /1/. A further complication is caused by the fact that only
underived /s, z, {/ trigger stridentization. Fricatives that are derived from stops by so-called
‘consonant mutation’ (triggered by the perfective suffix) do not cause [1] - [z], as the
formsin (55c) show.>7 In addition, there are a handful of exceptiona roots with underlying
/s, z/ that unexpectedly fail to trigger stridentization (e.g., -asis- ‘found an organization’,

-bariz- ‘ attend a meeting’).

(55) Alternationsin Mwiini perfective /-i:l-e/ (Kisseberth & Abasheikh 1975)

a kun-il-e ‘he scratched’
rag-i:l-e ‘hewas late
tij-itl-e ‘he feared’

dod-e:l-e “he complained’

b. kos-e:z-e ‘he made a mistake’
anz-i:z-¢ ‘he began’
tof-e:z-e “he thought’
fanp-i:z-e ‘he did’

57 These forms also show an independent vowel length alternation, which is irrelevant in the present
context (for discussion of vowel shortening and its problematic interaction with Consonant Mutation, see
Kisseberth & Abasheikh 1975; Hyman 1993).
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C. gis-il-e ‘he pulled’ (cf. -giit- ‘pull’)

loinz-il-e ‘he begged’ (cf. -loomb- ‘beg’)
pomnz-el-e  ‘he pounded’ (cf. -poond- ‘pound’)
pif-il-e ‘he cooked’ (cf. -pik- ‘cook’)

The sensitivity to underlying vs. derived segments, combined with the peculiar nature of the
class of triggering segments (/s, z, {, p/), casts some doubt on the interpretation that the
[1]/[z] alternation is due to assimilation, i.e. consonant harmony. It isfar from clear what the
harmonizing phonological feature (or articulatory gesture) could be.

Hyman (1993:222, n. 14) offers an aternative explanation of the Mwiini facts,
suggesting that ‘[i]t is likely that verb roots that end in /s, z, §, p/ actually involve an
underlying final -i- that combines with the perfective to form CV C-i#-i-e sequences’ (see
also Hyman 1994.86, n. 8). The implication is that this -i- would then be the trigger of the
[1] - [z] change. The infixation or ‘imbrication’ of the /-iC-/ portion of the perfective
suffix (/-il-/, I-id-/, I-ir-1, I-ij-/, etc. in other languages) is awell known phenomenon in Bantu
(see, eg., Bastin 1983). In many languages, ‘imbrication’ into a CVC-i- sequence resultsin
the -i- triggering mutation of both the root-final consonant and the suffix consonant. Thisis
illustrated by the Bemba examplesin (56); the symbol ‘j’ indicates a mutation-triggering

vowel .58

58 |n the interest of exposition, the forms in (56) are presented in somewhat abstract terms, following
Hyman (1994). The alveolar fricative /9 becomes[{] before high front vowels; furthermore, before avowel,
the mutating -i- surfaces as a glide [j], but merges with a preceding /s/ to yield [{]. A form like -buus-is:i-e
isthus actually pronounced [bu:fife].
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(56) Multiple consonant mutation in Bemba (Hyman 1994)

a -buk- ‘get up’
-buis-j- ‘get s.0. up’ (CAUS.)
b. -buk-il- ‘get up for/at’ (APPLIC.)
-buzs-is-j- ‘get s.0. up for/at’ (APPLIC. + CAUS.)

c. [-buk-il-e ‘got up’ (inferred from discussion)]

-buis-is-j-e ~ ‘got s.0. up’ (CAUS.)

The forms in (56b) illustrate that when the applicative suffix /-il-/ is ‘imbricated’ into a
causative verb stem, the causative /-j-/ causes mutation in the root as well asin the suffix;
(56¢) shows that the same occurs with perfective /-il-e/, where the /-il-/ portion isinfixed in a
similar manner. Hyman (1994) points out that forms with such double mutation may super-
ficially seem to be due to assimilation—i.e. consonant harmony—but notes that this
interpretation isruled out by formslike /-las-il-/ “‘wound for/at’ (with underlying root-final
/s/). Hyman analyzes the double mutation in terms of cyclic rule application (in the sense of
morphology-phonology interleaving). An equally viable aternative would be output-output
correspondence (e.g., Benua 1995, 1997), whereby the root-final /s in the applicativized
causative /-buus-is-j-/ or the perfective causative /-bu:s-is-j-e/ is due to faithfulness to the
plain causative /-bu:s-j-/.

Hyman'’s suggestion, then, isthat ‘imbrication’” with double mutation is the source
of the [1]/[z] aternation in the Mwiini perfective as well.> The question that thisraisesis
whether the same reinterpretation can also be extended to the putative cases of stricture

harmony in Shambaa and Pare. Although the question cannot be answered confidently at

59 Although this is no doubt the diachronic source of the [1]/[z] alternation in Mwiini, a potential problem
for a synchronic analysis along these lines is the fact that all verb roots with underlying /s, z, {, n/ trigger
the[l] - [z] change, even borrowings such as /-bus-/ ‘kiss', /-xus-/ ‘be concerned’, /-his-/ ‘feel cold’ (all
from Arabic).
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this point, the factsin (56) suggest that this alternative analysis does seem quite plausiblein
the case of Shambaa. The Pare [j]/[3] alternation (or possibly [j]/[d3]), on the other hand,
remains a strong contender for counting as a true example of stricture harmony. The main
reason is that the [j] of the relevant verbal suffixesin Pare is subject to other assimilatory
alternations as well, surfacing as [l] and [r] after root-final [I] and [r], respectively. This
[j1/[1]/[r] aternation can only be accounted for as transvocalic consonant harmony (liquid
harmony, more specifically) and was treated as such in 2.4.5 above. The fact that [j] does
display consonant harmony alternations in these cases lends support to the view that the
[j1/[3] dternation is aso due to harmony. Furthermore, the latter patterns with the [j]/[1]/[r]
aternation in that both are optional, with non-harmonized [j] being acceptablein all cases. In
sum, it seems quite plausible that Pare does in fact exhibit (place-dependent) stricture
harmony involving the approximant vs. obstruent distinction.

Regardless of the tentative nature of the Pare case, the existence of stricture harmony
as a possible type of consonant harmony is solidly confirmed by the Y abem [s]/[t] and
[s)/[d] prefix alternations discussed at the beginning of this section. Recall that in the
Y abem case, the alternation was mirrorred by a static cooccurrence restriction on */s...t/ or
*/s...d/ sequences morpheme-internally. Is it possible that other languages exist where
stricture harmony is manifested solely in this static manner, as a morpheme structure
constraint—as is true of so many cases of sibilant harmony, for example?

One potential example of such a language is Modern Y ucatec (Straight 1976;
Lombardi 1990) which has aroot-level stricture harmony involving the fricative vs. affricate
contrast. Modern Y ucatec has inherited from Classical Y ucatec a root-level coronal
harmony, which rules out morpheme-internal combinations of alveolar and postalveolar
sibilants, such as*/s...J/, */tf...sl, */ts’...t{/, etc. (Lombardi 1990:389-91). (This type of
sibilant harmony appears to be quite widespread in the Mayan language family.) In addition,

Modern Y ucatec roots are subject to a stricture harmony, such that root-internaly, affricates
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and fricatives may not cooccur, as shown in (57). Non-permissible root shapes ruled out by

the coronal harmony restriction are not listed.

(57)  Stricture harmony in Modern Y ucatec roots (Straight 1976; Lombardi 1990)
a Permissible root shapes with non-gjective sibilants
S...S 5..J ts...ts tf...tf
b. Non-permissible root shapes with non-gective sibilants
*s...ts .4 *ts...s *tf...S
c. Permissible root shapes mixing gective and non-gjective sibilants

S...ts’ §o.t ts’...s { )

Note that the stricture harmony is dependent on identity in laryngeal features, in that
glottalized affricates may freely combine with (non-glottalized) fricatives, as the formsin
(57c¢) illustrate. (Asfor */ts...ts’/, *Itf’...tf/, etc., these are independently excluded by a
laryngeal harmony prohibiting the cooccurrence of homorganic gective and non-gjective
plosives, thusaso */k’...k/, */t...t’/, and so forth.)

It appears that the absolute cooccurrence restriction on Modern Y ucatec sibilantsin
(57) constitutes a generalization of what was merely an ordering restriction in Classical
Y ucatec. Lombardi (1990) observesthat in Classical Y ucatec roots, homorganic affricates
and fricatives must occur in a specific order: /s...ts/, /f...tf/ are allowed, but not */ts...s/,
*It{...[1.80 Interestingly enough, the exact same ordering restriction holds for homorganic
affricates and stops: /t...ts/, /t...tf/, arealowed, but not */ts...t/, */tf...t/. Just asits Modern

Y ucatec descendant, the Classical Y ucatec ordering restriction is parasitic not only on place

60 |_ombardi bases her observations on McQuown’s (1967) charts of roots from the late-16th-century
Diccionario Motul, checked against various other lexicographic sources on Classical Y ucatec.
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identity but also identity in laryngeal features, in that roots of the type /ts’...s/, /ts’...t/,
I..J1, 1t .. .t/ are dlowed.

It is not entirely clear whether it is appropriate to view even the order-specific
restrictions of Classical Y ucatec as a case of stricture harmony, but this is certainly a
possible interpretation. Under such an analysis, the root-level stricture harmony is strictly
anticipatory (cf. the discussion of directionality in section 3.1), is dependent on identity in
place and laryngeal features, and prohibits the cooccurrence of affricates with segments
adjacent to them on the stricture scale, i.e. stops as well as fricatives. Hypothetical input
roots like /ts...s/, /tf...t/ then surface as harmonic [s...s], [t...t], etc. The fact that dis-
harmonic root shapes like /t...ts/, /{...tf/, etc. surface intact, rather than harmonizing to
[ts...ts], [t...tf], etc. can be accounted for by assuming that contour segments (affricates)
are more marked than non-contour ones (stops, fricatives), such that Classical Y ucatec
alows ‘deaffrication’ (/ts, tf/ - [t], /ts/ - [s] or /tf/ - [f]), but not ‘affrication’ (/s, t/ - [ts]
or /f, t/ - [tf]). This would be somewhat analogous to the alveolar vs. postalveolar
asymmetry observed in various sibilant harmony systems, whereby alveolar-postalveolar
sequenceslike/s...f/ harmonizeto [{...{], but postalveolar-alveolar sequenceslike/(...s/ fail
to harmonizeto [s...s] (see chapter 6 for detailed discussion of this‘palatal bias).

Thus, whereas Modern Y ucatec shows stricture harmony governing affricates vs.
fricatives, Classical Yucatec may be interpreted to have stricture harmony involving both
affricate vs. fricative and stop vs. affricate contrasts. Another potential case of stricture
harmony involving homorganic stops and affricates is Bolivian Aymara. Based on a search
of dictionary entriesin De Lucca (1987), MacEachern (1997[1999]) observes that roots of
the form /t"...tf"/, itf™...t"7, 1.4, Itf>...t"/—which are otherwise well-formed, according
to laryngeal cooccurrence restrictions operative in the language—do not occur. Based on
this fact, and the apparent lack of roots combining velars and uvulars (cf. section 2.4.2

above), she tentatively suggests that morphemes in Bolivian Aymara may be governed by
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‘prohibitions on the cooccurrence of similar, but non-identical coronal and back lingual
articulations (MacEachern 1999:48). If it is true that the cooccurrence of coronal stops and
affricatesisruled out by a consonant harmony requirement in Bolivian Aymara, it is still not
clear whether this should be classified as stricture harmony, rather than a subtype of
coronal harmony, given that the stops and affricates also differ along the alveolar (or
dental?) vs. postalveolar dimension. It should be noted, though, that if the constraint against
combinations like /tf"...t"/ isindeed a case of coronal harmony, it isarelatively untypical
one, in that it straddles the stop/affricate (or ‘ stop/sibilant’) boundary.

Finally, another case deserves mentioning which presents the same problem as
Bolivian Aymara. Thisis aroot-internal harmony found in the Dravidian language Pengo
(as well as certain other South-Central Dravidian languages), whereby root-initial dental
stops become ‘ palatals —i.e. postalveolar affricates—when a ‘palatal’ (affricate) occurs
later in the same morpheme. The triggering affricate may itself be derived, and thus the root-
internal harmony can actually manifest itself in the form of alternations (as in /tfit{-/, past
stem of /tin-/ *eat’). For further discussion of the Pengo stop vs. affricate (or dental vs.

‘palatal’) harmony, see section 2.4.1.2 above.

24.7. Laryngeal harmony

Another set of features/gestures that may be involved in consonant harmony are those
pertaining to laryngeal properties, such as voicing, aspiration, ‘glottalic’ airstream
mechanisms (characterizing ejectives and implosives), and the like. Laryngeal consonant
harmony isarelatively robustly attested phenomenon, but most of the reported casesinvolve
static cooccurrence restrictions on root morphemes, rather than alternations. For a recent
study of (static) assimilatory and dissimilatory laryngeal cooccurrence restrictions, see
MacEachern (1997[1999]), which is the source of much of the information reported here. It

should be noted that the treatment of individual casesin this section often differsto a greater
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or lesser extent from that in MacEachern’s work. This is mostly due to the fact that the
present study is limited to those cooccurrence restrictions that are assimilatory, and thus
may count as instances of consonant harmony. Also, the overview in this section is
exclusively concerned with restrictions on the cooccurrence of segments that differ
specifically in laryngeal features. On top of this kind of harmony effect, many of the
languages mentioned here and in MacEachern (1997[1999]) have additional assimilatory
requirements, whereby segments that agree in some laryngeal feature must be completely
identical—i.e. must have the same place of articulation. Thisissue will beignored here, but
istaken up again in section 2.4.8 below.

In fact, only two cases of laryngeal harmony resulting in aternations appear to be
attested in the world’ s languages. One of these, Y abem (Oceanic), is discussed in detail in
section 3.3.2 below (for other types of consonant harmony also found in Y abem, see
sections 2.4.4 and 2.4.6 above). The only other example | am aware of is the East Chadic
language Kera (Ebert 1979; Odden 1994; Walker 2000a, to appear). In Kera, voiced and
voiceless plosives do not cooccur in aword; if the root contains a voiced plosive (stop or
affricate), plosivesin affixes surface voiced aswell. As (58) clearly illustrates, this voicing

agreement is bidirectional, in that prefixes and suffixes alike are affected.

(58) Laryngeal harmony alternations in Kera (Ebert 1979)
aVoicing harmony in nominal prefix /k-/61
ko-maand ‘woman’
ko-taatd-w  ‘cooking pot (plur.)’
ko-kamna-w ‘chief (plur.)’
go-daara ‘“friend’

go-dajga-w  ‘jug (plur.)’

61 The vowel surfacing in this prefix is epenthetic, its quality determined by vowel harmony.
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b. Voicing harmony in feminine suffix /-ké/
sar-ka ‘black (fem.)’
dzar-ga ‘colorful (fem.)’
c. Bidirectiona voicing harmony (collective /-kar/, masculine /-ki/)
ko-sar-kan  ‘black (call.)’
ki-sir-ki ‘black (masc.)’
go-dzar-gan ‘colorful (coll.)’

gi-dzir-gi ‘colorful (masc.)’

Keralaryngeal harmony is parasitic on identity in stricture, in that both trigger and target
must be plosives; fricatives and plosives do not interact, as is evidenced by forms like
Ifergél/ ‘itch’, /defé/ *make (a sauce)’ (Ebert 1979:9).62 Neither, of course, do sonorants
and plosives harmonize in voicing. Although it is clear that the voicing agreement goes
beyond being strictly transvocalic—it can cross an intervening sonorant consonant as
well—Ebert (1979) does not seem to contain any forms that would determine whether
trigger and target must be in adjacent syllables, or whether the domain of voicing harmony
is unbounded, spanning the entire word. Note also that Kera laryngeal harmony is
asymmetric, in that voiceless plosives become voiced, but not vice versa: there does not seem
to be any evidence that voicelessness can ‘ spread’ from root to affix consonants.

Elsewhere within the Chadic language family, root-level laryngeal harmony is
attested. For example, the West Chadic language Ngizim (Schuh 1978, 1997) has
undergone a sound change whereby a voiceless obstruent becomes voiced when followed
by avoiced obstruent, as shown in (59a). Note that laryngeal harmony in Ngizim, unlike its

Kera counterpart, is not sensitive to differences in stricture between obstruents; fricatives

62 The failure of fricatives to participate in voicing harmony seems to be due to the general shift of voiced
continuants to voiceless, thus fergé < *vergé, defé < *devé.
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and stops alike are affected. However, the Ngizim harmony is dependent on identity in
(other) laryngeal features, in that voiced implosives fail to trigger voicing in a preceding
obstruent (59b). Finally, a handful of disharmonic words exist, as in (59c); these are all
loanwords, presumably of relatively recent origin.63 The datain (59) are cited from Schuh

(1997), unless stated otherwise.

(59) Root-level laryngeal harmony in Ngizim (data from Schuh 1997)

a Voicing harmony between non-implosive obstruents

kutdr ‘tail’

fapu ‘clap’ (Schuh 1978:260)

tasau “find’

satu ‘sharpen to point’ (Schuh 1978:260)

gaaza ‘chicken’ (< *k...z, cf. Hausa/kaazaa/)
déba ‘woven tray’ (< *t...b, cf. Hausa /taafii/ ‘palm’)
zabiju ‘clear field’ (< *s...b, cf. Hausa/sassabéel)
zadu ‘six’ (<*s...d, cf. Hausa/fida/)

b. Voiced implosives do not trigger voicing harmony

paddk ‘morning’

Kiidi ‘eat (meat)’

fada ‘four’ (Schuh 1978:260)
sapdi ‘pound (v)’

63 |nterestingly, Bade, the language most closely related to Ngizim, displays an anticipatory voicing
dissimilation under the exact same conditions (Schuh 1978, 1997). A non-implosive voiced obstruent
becomes voiceless when followed by another non-implosive voiced obstruent (e.g., /kdduwaan/ ‘duiker’,
cf. Ngizim /gaduwa/, Hausa /gadaa/). Unlike Ngizim voicing harmony, Bade voicing dissimilation does
give rise to voicing alternations in prefixes diaectaly: /d>-tava/ ‘pierced’, but /t3-Bawi/ ‘seated’ (Schuh
1978: 267, n. 17).
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c. Disharmony in loanwords (lexical exceptions)
taaba ‘tobacco’ (source: Hausa /taabaa/)

kargiin ‘medicine (source: Kanuri /kurgtin/)

Disharmonic formswith /D... T/ sequences, such as those in (60), constitute evidence that
Ngizim voicing harmony is asymmetric in two ways. Firstly, as in Kera, the harmony
relation itself in asymmetric in that voiceless obstruents assimilate to voiced ones, but not
vice versa (i.e. /baki/ ‘roast’ does not change to *[paku]). Secondly, the assimilation is
unidirectional—i.e. strictly anticipatory or right-to-left—in that the target has to precede the

trigger (i.e. /baku/ does not change to * [bagti]).

(60)  Asymmetric character of Ngizim voicing harmony (D...T, but no*T...D)

baku ‘roast’ (Schuh 1997)
zapdnu ‘churn’ (Schuh 1978:254)
gumt(i ‘chin’ (Schuh 1997)

dukft ‘heavy’ (Schuh 1978: 251)
zuktu ‘pierce’ (Schuh 1978:273)
mbasu ‘sit’ (Schuh 1978:262)
ngas ‘spear’ (Schuh 1978: 263)

As regards locality issues and the maximum distance between trigger and target consonant,
Schuh (1997) states the voicing assimilation rule as holding between onsets of adjacent
gyllables. Thisimplies that a coda consonant may intervene between thetwo (... TVC.DV...
- ...DVC.DV...), and furthermore that voicing harmony will not hold between onset and
coda consonants in the same syllable (...TVD.C...). Moreover, it implies that voicing

assimilation will fail to apply if another syllable intervenes between the two consonants
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(...TVCVD...). Unfortunately, Schuh (1978, 1997) does not cite any forms that could be
brought to bear on the question of locality.64 There are no disharmonic sequences of the
type/T...D/ a all inthe Ngizim data (/T, D/ = any non-implosive obstruents). Regardless of
the nature or amount of intervening segmental material, the only attested combinations are
IT...T/,/D...D/ and /D...T/. The evidence Schuh cites would thus be consistent with the
aternative interpretation that Ngizim is not sensitive to distance at al.

An additional possible (though somewhat suspect) case of voicing harmony is
found in the Dravidian language Malto, where it seems to be restricted to homorganic
combinations of velar or palatal plosives. Mahapatra (1979:39-40) states that if a CVC
syllable has avoiced velar onset, it cannot have a voiceless velar coda. The same appliesto
palatal onset-coda combinations. As aresult, syllables of the type */gVk/ and */3V ¢/ are not
alowed, while the reverse sequences /kVg/ and /cV3/ appear to be permissible syllables (e.g.,
in /kag.te/ ‘paper’). Although Mahapatra (1979) states this cooccurrence restriction as
applying specifically to tautosyllabic dorsal stops, it is possible that it holds for hetero-
gyllabic (morpheme-internal) ones as well. | have not been able to determine this con-
clusively, but a brief search of Mahapatra (1979) did not reveal any counterexamples in
CV.CV sequences either. For example, athough same-voicing cases like /kake/ ‘comb’ and
Igoga/ ‘stone’ seem common, | did not find any /gVkV/ or /VcV/ sequences.

In all the cases of laryngeal harmony mentioned so far, the parameter involved has
been voicing vs. voicelessness among obstruents. Recall also that in Ngizim, voicing
harmony is restricted to pulmonic obstruents: voiced implosives do not trigger harmony.

Another West Chadic language, Hausa, displays a variety of root-level laryngeal harmony

64 Note, though, that Schuh (1997) uses the same adjacent-syllable-onset restriction in his formalization of
the Bade voicing dissimilation rule (cf. note 53 above). The existence of pairs such as Ngizim /gimbak/,
Bade /kiimbdan/ ‘lake’—with uncertain etymology, i.e. either < *g...b or *k...b—entails that either
Ngizim voicing harmony or Bade voicing dissimilation can apply across a coda sonorant (i.€. is not strictly
transvocalic). However, such forms are of course also consistent with one of the two phenomena (or both)
being unbounded, i.e. able to apply across any stretch of intervening segmental material.
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restrictions that, among other things, prohibit the cooccurrence of gjective and implosive
stops (Parsons 1970; MacEachern 1997[1999]). As anatural class, gjectives and implosives
are characterized by the glottalic airstream mechanism; they differ phonologicaly only in
the feature [+voiced]. Thus, the prohibition against their cooccurrence can be viewed as an
instance of voicing harmony—one which, in the Hausa case, is limited to the class of
glottalic (or [+constricted glottis]) obstruents.

Other cases of laryngeal harmony exist that specifically target the pulmonic vs.
glottalic distinction. An ‘implosive harmony’ of this kind seems to be a characteristic of
most ljoid languages. For example, in the Kalabari dialect of (Eastern) Ijo roots, voiced
implosives and voiced pulmonic stops are not allowed to cooccur (Jenewari 1989; note that

ljo has no gectives). Thisisshown in (61).

(61) Root-level laryngea harmony in Kalabari Ijo (datafrom Jenewari 1989)

a Wadl-formed roots containing multiple voiced stops

baba ‘cut’

Ebébé ‘talk while dleeping’
badara ‘be(come) very wide
6161 ‘mouth’

daba ‘lake’

dobari ‘stone’

b. Disalowed morpheme-internal combinations
*6...b *b...b *d...d *d...d
*6...d *b...d *d...b *d...6

Other examples of this type of harmony are found in other ljoid languages. In his

description of the Bumo dialect of Izon, Efere (2001) discusses this phenomenon, stating
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clearly that it is restricted specifically to labials and alveolars, where pulmonic /b, d/ and
implosive /6, d/ contrast, just asin the Kaabari 1jo examples above. On the other hand, velar
Ig/ is redundantly pulmonic (no /d/ exists), and labial-velar /db/ is redundantly implosive (no
/gTa/ exists). These freely cooccur with labial and alveolar stops, regardless of whether the
|atter are implosive or pulmonic (e.g., digé ‘to pursue’, dbédadboda *(rain) hard’). The
Bumo Izon caseis discussed again in section 5.3 below.

Hausa has a similar restriction against the cooccurrence of implosives and plain
voiced stops within morphemes, but in Hausa, this harmony requirement is dependent on
identity in place of articulation (Parsons 1970; MacEachern 1997[1999]). If two root-
internal voiced stops are homorganic, then they must also agree along the pulmonic/glottalic
dimension; thus sequences like /d...g/, /6...d/, etc. are alowed (e.g., diga ‘poured out in
drops'), whereas*/d...d/, */b...b/, etc. are disallowed.55

The pulmonic vs. glottalic distinction can also be the basis of harmony between
voiceless obstruents. In fact, Hausa roots do not contain combinations of voiceless
pulmonic stops and ejectives either. The harmony generalization for Hausa can thus be
stated in more general terms, as being parasitic on both place and voicing: pulmonic and
glottalic stops may not cooccur if they are homorganic and agree in voicing (MacEachern
1997[1999]).66 A very similar harmony pattern occurs in the Mayan language Tzutujil
(Dayley 1985; MacEachern 1997[1999]). Asin many other languages of the Mayan family,
only two series of plosives are differentiated in Tzutujil—voiceless unaspirated and
‘glottalic’ ones (broadly speaking). In Tzutujil, the glottalic consonants are implosive at the

labial and coronal places of articulation, but gective otherwise (glottalic coronal affricates

65 There are several exceptions to this generalization in Hausa, virtually all of them containing the
sequence /d...dI. MacEachern (1999:57-58) takes note of this unexpected occurrence of /d...d/, but does not
attempt to incorporate it into her analysis of laryngeal cooccurrence restrictions in Hausa.

66 MacEachern (1997[1999]) decides to treat the ‘plain’ voiceless stops in Hausa as aspirated (based on
voice onset time measurements by Ladefoged 1964). Thisissueisirrelevant in the present context.
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are gjective as well, not surprisingly).67 Based on Dayley (1985), MacEachern
(1997[1999)) interprets the Tzutujil cooccurrence restriction against homorganic glottalic
vs. pulmonic plosivesin roots as holding only for gectives, not implosives. Thus, sequences
like*/k’...k/ or */ts...ts’/ are ruled out, whereas /6...p/ or /t...d/ isallowed.®8 If thisisthe
right characterization of the Tzutujil facts, the pattern can easily be accounted for by
analyzing the pulmonic/glottalic harmony as being parasitic on voicing as well place of
articulation, just like its Hausa counterpart.

Elsewhere in the Mayan language family, laryngeal harmony preventing the
cooccurrence of homorganic pulmonic and glottalic plosives (in effect, plain vs. gective
voiceless stops) is also attested. One example is Modern Y ucatec (Straight 1976). Aswas
the case with Modern Y ucatec stricture harmony, discussed in section 2.4.6 above, this
absolute cooccurrence restriction appears to be a generalized version of what was merely an
ordering restriction in the Classical Y ucatec language (Lombardi 1990). Whereas the |atter
permitted homorganic ejective-plain combinations, /T’...T/ (but not plain-gjective,
*/T...T'/), Modern Y ucatec alows neither */T"...T/ nor */T...T'/ as homorganic root-
internal sequences.

Finally, Old Georgian (Kartvelian) might be added to the list of languages
displaying place-and-voicing-dependent harmony involving pulmonic vs. glottalic
obstruents. The segmental inventory of Old Georgian contained three series of plosives:
voiced (/b/, /d/, etc.), voiceless aspirated (/p"/, /t"/, etc.) and ejective (/p’/, /t’/, etc.).
MacEachern (1997[1999]) notes that homorganic stops from the latter two classes do not

seem to have been able to cooccur in roots (she notes that thisis apparently no longer true

67 According to Dayley (1985), /6/ and /d/ are in fact realized as ejective [p’, t’] in coda position. Note
furthermore that the pulmonic voiced stops /b, d, g/ do occur, but only in relatively recent borrowings from
Spanish.

68 The rarity of implosive /d/ and the paucity of relevant datain Dayley (1985) makes it hard to determine
if sequences like /6...p/ or /t...d/ are prohibited as well. In her analysis of Tzutujil, MacEachern
(1997[1999]) alows for this alternative possibility as well.
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in Modern Georgian). In other words, root-internal stops that agree in place of articulation
and voicing must also agree with respect to the pulmonic vs. glottalic parameter. However,
the fact that the pulmonic voiceless stops are phonetically aspirated may indicate that Old
Georgian laryngeal harmony in fact targeted the cooccurrence of homorganic stops with
conflicting glottal features/gestures (i.e. [+spread glottis] vs. [+constricted glottis]).

Harmony requirements to precisely that effect are attested elsewhere, for examplein
Aymara (isolate), whose plosive inventory contains ejectives, aspirates and plain voiceless
stops.69 Aymara prohibits the root-internal cooccurrence of gectives and aspirates, but
dialects differ in the scope of this restriction (MacEachern 1997[1999]). With only a
handful of exceptions, the dialect that MacEachern labels ‘ Peruvian’ Aymara (based on
dictionary datafrom Ayala L oayza 1988 and Deza Galindo 1989) does not allow any root-
internal combinations of gjectives and aspirates, regardless of place of articulation. In the
dialect she refers to as ‘Bolivian’ Aymara (based on data from De Lucca 1987), on the
other hand, this harmony requirement is more limited, in that it is parasitic on place:
heterorganic sequences like /t’...p"/ or /p"...k’/ are allowed, but not homorganic ones like
*It*...t%, *Ip"...p’/, etc. Although this dialect does allow heterorganic € ective-aspirate com-
binations, these are subject to certain ordering restrictions: if the first plosive is coronal or
dorsal, it must be gjective (and the second one is thus aspirated); see MacEachern
1997[1999] for further discussion.

In addition, both varieties of Aymaran appear to disfavor the cooccurrence of plain
voiceless stops with either gjectives or aspirates at the same place of articulation. In other
words, homorganic sequences of the type /T ... T/, /T...T'/, [T"...T/ and /T...T"/ are
extremely rare (MacEachern 1997[1999]). Thus, in addition to prohibiting combinations of

otherwise-identical pulmonic vs. glottalic stops, Aymara prohibits the cooccurrence of

69 Although Aymara is usually assumed to be an isolate, there have been proposals of a genetic affiliation
between Aymara and Quechua (see, e.g., Orr & Longacre 1968).

158



aspirated and unaspirated versions of the same consonant. This type of place-dependent
‘aspiration harmony’ is attested el sewhere, for example in the Indo-Aryan language Gojri,
whose plosive inventory comprises voiced, voiceless unaspirated and voicel ess aspirated
stops. Based on a search of Sharma (1979), MacEachern (1997[1999]) finds that in Gojri,
homorganic voiceless stops differing only in aspiration are not allowed to cooccur within a
morpheme. (MacEachern finds only three exceptions to this generalization in Sharma
1979.) Gojri thus allows words with homorganic voiceless stops that agree in aspiration
(/c"1c™op/ ‘cobra, Iparpato/ ‘blunt’), as well as homorganic aspirated and unaspirated
stops which differ in voicing (/bap"on/ ‘eyelash’), but sequences like */t"...t/, */k...k"/, etc.
are prohibited. The Gojri cooccurrence restriction can therefore be analyzed as a root-level
aspiration harmony which is parasitic on identity in both place of articulation and voicing.

It should be noted that none of the attested cases of laryngeal harmony—whether
manifested in alternations or as mere static cooccurrence restrictions—display any sort of
phonological blocking effects. In other words, it is never the case that some subset of the
segment inventory is opaque to the laryngeal harmony, such that a disharmonic segment
pair is alowed to cooccur if and only if such an opaque segment intervenes. Instead,
intervening segments that do not participate in the harmony are always transparent. At first
glance, this observation may seem unsurprising, but cases do exist where an intervening
segment would a priori seem equally likely to display opague and transparent behavior.
This can beillustrated with an interesting three-way laryngeal harmony found in the Nguni
subgroup of Bantu languages (comprising Zulu, Xhosa, Ndebele and Swati). For example,
Khumalo (1987) notes the existence in Zulu of alaryngeal consonant harmony governing
the cooccurrence of (non-click) stops within morphemes: ‘they will either all be
[+aspirated] or all will be [+depressed] or all will be unspecified’. The stops Khumalo
analyzes as [+depressed] are fully voiced stops, whereas the phonetic realization of the

segments treated as laryngeally unspecified stops seems to vary between gjectives and
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voiced fricatives, depending on their position in the word. The laryngeal harmony is

illustrated in (62).

(62) Root-level laryngea harmony in Zulu (data from Khumalo 1987)

a Wadl-formed verb stems with multiple stops

uku-peta ‘todig up’ (T...T)
uku-tapa ‘to collect (honey, etc.)’ (T...T)
uki-k"et"a  ‘to choose (Th...TY)
tku-p"at"a  ‘to hold’ (Th...TY)
uki-guba ‘todig’ (D...D)

b. Disalowed morpheme-internal combinations
*p..t® *p"...t  *p.d  *b..t *p...d  *b..t"
(etc.)

c. Laryngeal harmony inloansfrom English
i-k"ot"o ‘court’ (Th... T

um-bidi ‘conductor’ (< English beat) (D...D)

Khumalo (1987) finds no counterexamples to Zulu laryngeal harmony among regular
disyllabic roots. The phonological reality of the harmony is also supported by borrowings
from English, where word-final /t/ is rendered as aspirated or voiced in Zulu depending on
the laryngeal features of theinitial consonant, as shown in (62c) above.

One quirk of Zulu segmental phonology interferes with the laryngeal harmony,
namely the restriction that the aspirated velar /k"/ is restricted to root-initial position
(Khumalo 1987). Elsewhere, laryngeally unspecified /k/ occurs. Based on searches of the
computerized version of Pelling (1971) in the CBOLD database, Hyman (1999) confirms

that the same restriction holds in the closely related (and mutually intelligible) language
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Ndebele, which displays the exact same laryngeal harmony requirement as Zulu.”® The
interplay between the ban against non-initial /k"/ and the laryngeal harmony is quite
complex. Thisis illustrated by the Ndebele forms in (63), taken from the dictionary of
Pelling (1971) as adapted and computerized as part of the CBOLD database. In those
morphemes where a non-C; velar would be expected to be aspirated /k"/ because of
laryngeal harmony, plain /k/ appearsinstead, creating a harmony violation (63a). Interest-
ingly, /k"/ is able to occur in this position if the stop with which it is harmonizing isalso a

velar (63b).

(63) Special status of non-initial velarsin Ndebele laryngeal harmony

a  Harmony violated: No /k"/ in non-C; position

-pek-a ‘cook, brew’
-p"ik-a ‘argue, deny’
-t"uk-a ‘abuse, curse
-thikaz-a ‘be disturbed’

b. Harmony reappearsif C;, C, are homorganic (overrides ban against non-C; /k"/)
-k"ok"-a ‘pull, draw out’

-k"uk"-ul-a  ‘sweep away’

From the empirical perspective, the interaction between the constraint against non-root-initial
/k"/ and the two versions of laryngeal harmony (general and place-dependent) seems quite
robust. In his search of consonant-initial verb stemsin Ndebele, Hyman (1999) finds only 9

examples of C, /k"/. All but one of these forms have root-initial /k"/ (i.e. all are

70 strictly speaking, the restriction on /k"/ in Ndebele needs to refer not to absolute root-initial position,
but instead to being the first consonant in the root. Thus /k"/ freely occursin VC roots like /ak"-a/ *build’,
lok"-a/ ‘roast’, etc.
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/k"VK".../).7L The forms in (63a) and (63b) can be accounted for if it is assumed that
Ndebele is governed by two versions of laryngeal harmony that stand in a subset relation: a)
a general constraint against the cooccurrence of laryngeally distinct stops; and b) a
constraint against the cooccurrence of laryngeally distinct homorganic stops, i.e. those that
already agreein place of articulation. (Note that the latter has clear parallelsin many of the
languages discussed elsawherein this section.) If these are formalized as ranked constraints,
the disharmonic forms in (63a) can be accounted for by assuming that the markedness
constraint against (non-initial) [k"] outranks the general version of laryngeal harmony.
Thus, using somewhat informal labels: *[k"] >> LARHARM. The forms in (63b), on the
other hand, are derived correctly if the markedness constraint is in turn outranked by the
more specific, place-dependent version of laryngeal harmony: LARHARM[gpLace] >> * [k"]
>> L ARHARM. This type of interaction, as well as other similarity effects, are discussed
more extensively in chapters 4 thru 6.

Voiced /g/ in Ndebele patterns in ways very similar to /k"/ with respect to the
harmony patternsin (63) above. Where laryngeal harmony would lead us to expect /d...g/
and /b...g/, we instead find (disharmonic) /d...k/ and /b...k/, with laryngeally unspecified
/k/ instead of the expected /g/—just asin (63a), where /k/ appears instead of expected /k"/.
Examples are /-dak-w-a/ ‘be drunk’ and /-dik-is-a/ ‘ palpitate (heart), twitch’. When the
root-initial stop isalso avelar, /g/ reappears under harmony, just as /k"/ doesin (63b); hence
we find examples like /-gug-a/ ‘wear out’. Interestingly, however, a crucial difference
between /g/ and /k"/ in this context is that the former is not generally ruled out in non-initial

position (cf. /-fug-a/ ‘push acart’, /-lag-is-a/ * send cattle to grazing place’, /-hug-a/ *alure,

71 The sole exception is /-zok"el-a/ ‘ provoke’, which Hyman speculates may have reflexive structure (i.e.
/-zi-ok"el-a). Note also that postnasal deaspiration renders laryngeal harmony opaque in nouns like
lin-kok"elo/ ‘wages, pay’ (from the verb /-k"ok"el-a/ ‘to pay wages . Finally, some nouns that appear to
have /k"/ in non-first position in the root in fact have double prefixation, e.g., fubu-lukuni/ ‘ stiffness,
hardness' is really fubu-lu-k"uni/ with /k"/ = C,. These factors account for all apparent exceptions to the
generalization that /k"/ in non-first position in the root is always due to harmony with a preceding /k"/.
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entice’, etc.). There does not appear to be any phonotactic constraint against /g/ in root-
internal position, and thereforeit is not immediately apparent what the motivation might be
for disharmony in forms like /-dik-is-a/ (instead of harmonic */dig-is-a/). It seems
inevitable to apped directly to some dissimilatory restriction—perhaps motivated by surface
analogy with the pattern displayed by /k"/ vs. /k/? The proper interpretation of this highly
interesting case will have to await further research.

Returning to the issue of segmental transparency vs. opacity in laryngeal consonant
harmony, the interesting question is how the non-harmonizing /k/’ sin (63a) behave. They
are obviously failing to undergo (or trigger) laryngeal harmony, and can thus be viewed as
‘neutral’ segments. However, they are not ‘neutral’ in quite the same sense as are, e.g.,
intervening vowels and sonorants, or intervening non-coronalsin acorona harmony system,
for that matter. Rather, the /k/’sin (63a) are similar to neutral vowels in vowel harmony
systems, in that they indisputably belong to the class of ‘P-bearing units' or ‘potential
targets’ of the harmony in question. In vowel harmony systems, neutral vowels may either
be transparent, allowing a harmony span to hold across (or ‘through’) them, or they may be
opague, blocking the further propagation of the harmony in question—and potentially
initiating a new harmony span of their own. It is therefore reasonable to ask whether the
‘neutral’ C, /k/ in Ndebele or Zulu istransparent or opaque. A tentative answer is provided
by evidence from loanword adaptation, as in the Zulu words in (64), which are borrowed
from English (Khumalo 1987). Asthe formsin (64a) show (repeated from 62c above), the
rendering of English word-final /t/ in Zulu is governed by laryngeal harmony with any
preceding stop. Zulu renderings of English source words where a medial velar intervenes
between aword-final /t/ and an initial stop, such asthe onesin (64b), clearly show that the

disharmonic /k/ is transparent, not opague.
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(64) Transparency of medial /k/ in Zulu loans from English (Khumalo 1987)

a i-k"o6t"o ‘court’ (Th...TY)
um-bidi ‘conductor’ (< English beat) (D...D)

b. i-p"aket"e  ‘packet’ (Th.. k... TY
i--bakéde ‘bucket’ (D...k...D)

The fact that the rendering of English word-final /t/ obeys laryngeal harmony with the root-
initial stop even in (64b) indicates that the C;1-C3 harmony interaction holds across the C,
velar /k/.

To summarize the facts presented in this section, laryngeal consonant harmony is
reasonably well attested in the world' s languages. However, its effects rarely extend across
morpheme boundaries, and therefore this type of consonant harmony manifestsitself almost
exclusively in the form of static root-level cooccurrence restrictions. Also, laryngeal
harmony is remarkably often dependent (or ‘parasitic’) on identity in place of articulation
and/or other laryngeal features than the one defining the harmony (e.g., identity in voicing).
The combined effect is more often than not the total identity of the harmonizing consonants.
Asfor which phonological oppositions can be targeted by laryngeal consonant harmony, it
appears that virtually every conceivable type is attested. Harmony along the voiced vs.
voiceless dimension is attested in Y abem, Kera, Ngizim, Ndebele and Zulu, and parasitic on
[+constricted glottis] in Hausa. Harmony with respect to the (voiceless) aspirated vs.
unaspirated distinction is found in Ndebele and Zulu, and parasitic on [aPlace] in Aymara
(al dialects) and Gojri. Harmony in terms of [+constricted glottis] on stops that agree in
voicing—i.e. plain voiced stops vs. implosives and/or plain voiceless stops vs. g ectives—is
found in Kalabari 1jo, and parasitic on [aPlace] in Hausa, Tzutujil, Modern Y ucatec, Aymara
(al dialects), and possibly also Old Georgian. Finally, the cooccurrence of [+spread glottis]

and [+constricted glottis] stops—i.e. aspirates and gjectives—is ruled out by laryngeal
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harmony in ‘Peruvian’ Aymara, and parasitic on [aPlace] in ‘Bolivian” Aymara and

possibly in Old Georgian.

2.4.8. Mgjor place consonant harmony — an unattested harmony type?

Previous works dealing with consonant harmony phenomena have usually made the ob-
servation that one important feature type is conspicuously absent from the list of phono-
logical properties that may be subject to long-distance assimilation between consonants:
major place of articulation, e.g., [dorsal], [labial], etc. (see, e.g., Shaw 1991; Gafos
1996[1999]; Ni Chiosain & Padgett 1997; Walker to appear). True, autosegmental
spreading of the [coronal] node is proposed for Sanskrit /n/-retroflexion by Schein &
Steriade (1986) and for Tahltan corona harmony by Shaw (1991). However, these cases are
rendered suspect by the fact that in both, the trigger and target segments are aready
coronals, such that the end result is assimilation in terms of any and all features subordinate
to the [coronal] node ([tanterior, xdistributed, +strident]), rather than assimilation in
coronality as such. In fact, alternative solutions involving spreading of sub-coronal features
(or rather articulatory gestures) have been proposed for the Sanskrit and Tahltan cases by
Gafos (1996[1999]; cf. also Ni Chiosain & Padgett 1997). It thus remains an as yet
undisputed claim that consonants never assimilate in major place of articulation across
vowds, yielding, eg., /dVg/ - IgVgl/ or /bVr/ - /bV.

The apparent lack of major place harmony—i.e. long-distance assimilation—is all
the more striking in light of two additional observations. Firstly, long-distance major place
dissmilation is quite well attested cross-linguistically. The most famous example by far is
the dissimilatory constraints holding over Semitic roots, e.g., in Classical Arabic (see, e.g.,
Greenberg 1950; McCarthy 1986, 1988, 1994; Yip 1989; Pierrehumbert 1993; Frisch et al.
1997; Frisch 2000; Frisch & Zawaydeh 2001). Other examples of morpheme-internal

dissimilatory restrictions on place include Javanese (Uhlenbeck 1949, 1950; Mester
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1986[1988]; Yip 1989) and Russian (Padgett 1995a). L ong-distance major place dissimi-
lation may also result in affix alternations, e.g., in Akkadian (Von Soden 1969; McCarthy
1981; Yip 1988) and Imdlawn Tashlhiyt Berber (EImedlaoui 1995); in both cases a prefix
/m(a)-/ dissimilates to /n(a)-/ before roots containing a labial consonant. Of course, the
existence of long-distance place dissimilation but lack of place harmony only constitutes a
paradox under the a priori assumption that harmony and dissimilation are closely related
phenomena and should therefore exhibit a similar typologal profile. The significance of the
observed mismatch between the cross-linguistic typologies of consonant harmony and long-
distance consonant dissimilation thus depends on what connection, if any, is posited
between the two phenomena.

The second and perhaps more puzzling fact is that the apparent absence of major
place harmony only holds with respect to adult language, not child language. In the
phonological acquisition process, long-distance assimilation between consonants is avery
frequent and well attested phenomenon (see, e.g., Lewis 1936; Smith 1973; Vihman 1978;
Berg 1992; Bernhardt & Stemberger 1998; Berg & Schade 2000). In some cases, the
assimilations involved closely match consonant harmony types that exist in adult language,
e.g., shilant harmony ([s] vs. [{]), nasal consonant harmony ([1] vs. [n], [b] vs. [m], etc.) or
stricture harmony ([g] vs. [t]). The one glaring exception is major place harmony, which—
although apparently unattested in adult language—is by far the most common type of
consonant harmony in child language. Again, the importance of the mismatch depends on
whether one assumes that consonant harmony in child and adult language are related (or
‘homologous’) phenomena.

The claim that major place harmony does not exist in adult language has been
repeated so often in the theoretical phonological literature as to amost constitute a truism.
However, a close examination of the full range of cross-linguistically attested assimilatory

cooccurrence restrictions reveals that this claim isin fact not categorically true—at least not
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without some further qualifications. Numerous cases exist where a language requires
cooccurring segments of a particular type (e.g., two gectives, two aspirates, two nasals, €tc.)
to be totally identical in al respects. In most cases, this simply trandates into a requirement
that the two segments agree in place of articulation—after al, two non-identical gjective
stops are by definition identical in all respects except place (the sameis true of heterorganic
pairs of aspirated stops, nasals, and so on).”2 One conceivable formulation of these types of
cooccurrence restrictions is that they constitute ‘ parasitic’ place harmony, i.e. harmony that
is dependent on identity in certain other features, such as [+constricted glottis], [+nasal],
etc. As such, this phenomenon would then be no more remarkable than other types of
parasitic consonant harmony, such as voicing harmony in Ngbaka (dependent on Place) or
Ngizim (dependent on [£constr. glottis]), stricture harmony in Y abem (dependent on Place),
and so on.”3

Most potential examples of such parasitic place harmony involve segments that
agree in some marked laryngeal feature. In fact, many of the languages reported on and
analyzed by MacEachern (1997[1999])—and mentioned in section 2.4.8 above—have root-
level restrictions than can be characterized in thisway. In Gojri, for example, two (voiceless)
aspirated plosives must be identical. The same restriction holds in ‘ Peruvian’ dialects of
Aymara, where two g ective plosives are also required to be identical. The same ban against
non-identical gectives holdsin ‘Bolivian' dialects of Aymara (which lack the restriction on

aspirates), aswell asin Tzutujil (cf. Dayley 1985) and numerous other Mayan languages,

72 This requires a definition of ‘homorganic’ and ‘place of articulation’ that is somewhat stricter than is
customary. For example, in a language which contrasts, say, alveolar and retroflex stops, /t"/ and /{"/ are
non-identical without being ‘homorganic’ in the conventional sense—in that both are coronals.

73 Of course, the cases mentioned here do not result in aternations. Thus there is no overt evidence for an
input with two heterorganic consonants surfacing with one ‘actively’ assimilating to the other in place of
articulation. However, this is true of all kinds of static root-level cooccurrence restrictions, and does not
constitute a valid argument against treating this particular class of them as involving consonant harmony.
Nevertheless, it would be interesting to know if any of these cases can be corroborated by diachronic
evidence (such that long-distance place assimilation did take place through sound change), although this
seems rather unlikely.
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such as Tzotzil (Weathers 1947), Chontal (Keller 1959) and Y ucatec—both the classical
(Lombardi 1990) and modern language (Straight 1976). Finally, Hausa requires two
glottalic consonants to be identical; since the language has both g ectives and implosives,
this entails that the two glottalic consonants agree in both place and voicing (i.e. homorganic
gjectives vs. implosives cannot cooccur, and neither can heterorganic ejectives or
heterorganic implosives).

Apparent examples of place harmony parasitic on identity in non-laryngeal features
are rarer and somewhat more suspicious. In Ganda roots—and possibly this was true
already in Proto-Bantu—two nasals are required to be identical, i.e. homorganic (Katamba
& Hyman 1991); thus/-mVm-/, [-nVn-/ are permissible roots, but not /-mVn-/, /-nVm-/. The
palatal nasal /n/ appears to be exempt, in that it may cooccur with both /m/ and /n/.74 A
similar restriction holds in Pohnpeian, where aveolar (or dental) /n/ vs. velar /y/ constitute
one of the segment pairs that ‘are almost never found within the same morpheme’ (Rehg
1981:46). As in Ganda, the cooccurrence restriction does not hold over all places of
articulation: labial /m/ and /m¥/ may freely cooccur with both alveolar and velar nasalsin
Pohnpeian (cf. /nim/ “drink’, /m¥ene/ ‘eat’, /mone-/ “head’).

As noted above, al of the potential cases of consonant place harmony are such that
the interacting consonants are required to agree in all features, i.e. they must be totally
identical segments. How significant is this? Does it justify a separate category of ‘total’
consonant harmony? If so, how should the phenomenon be analyzed? Cases such as the
Mayan one, where g ectives may cooccur only when identical, were discussed in earlier
works on autosegmental phonology (see, e.g., McCarthy 1989; Yip 1989). This type of
interaction was handled by the same mechanism as other long-distance consonantal

agreement effects (such as coronal harmony), i.e. in terms of spreading/sharing of feature-

74 Even this is a slight oversimplification of Katamba & Hyman's (1991) findings: /n/ and /n/ only
cooccur in the order /nVp/, whereas */nVn/ roots are unattested. Order plays no role in the cooccurrence of
/m/ and /p/: both /mVp/ and nVm/ roots exist.
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geometric nodes. In the case of ‘total harmony’, the node in question is the Root node,
which, in the Mayan case, may then be shared by C; and C, in a C,1VC, root. Needless to
say, autosegmental root-node spreading across avowel requires V/C planar segregation, if
association lines are not to be crossed. In fact, cases such as the Mayan one were adduced
as evidence that V/C planar segregation was not dependent on Cs and V's belonging to
separate morphemesin the language in question (McCarthy 1989).

Other examples that would superficially fit the description of ‘total harmony’
between root consonants include Javanese and Semitic. In the Semitic case, so-called
‘geminate’ or biliteral roots (where C, = C3, asin Arabic /samam/ ‘poison (v)’') defy the
otherwise general OCP restriction that root consonants may not agree in place of
articulation (see, e.g., Greenberg 1950; McCarthy 1981, 1986). In Javanese roots, where
similar OCP-Place restrictions hold, total identity is allowed between C; and C; (e.g.,
/babot/ ‘carpet’; cf. Uhlenbeck 1949, 1950; Mester 1986[1988]; Yip 1989). In the tradition
of autosegmental phonology, both cases were analyzed as involving root-node
sharing/spreading across an intervening vowel (made possible by assuming V/C planar
segregation). In recent work, Gafos (1996[1999], 1998) has argued quite persuasively for
the elimination of long-distance consonantal spreading (‘LDC-spreading’)—and, by
implication, feature-geometric V/C planar segregation as well—from phonological theory.
Gafos instead reduces the consonant-identity effects found in Semitic ‘geminate’ roots to
correspondence, more specifically base-reduplicant correspondence (see 4.1.3 below). This
isrendered possible by assuming that the interdigitated vocalic morphemesin Semitic arein
fact reduplicative affixes—thus triggering the presence of a base-reduplicant
correspondence relation—whereas the presence of a stem-final C is enforced by
independent phonotactic constraints. In a stem such as /s;ampams/ ‘poison’, /ma/ is thus
not part of the root (and thus does not violate the OCP-Place constraint on roots), but

belongs to areduplicative affix. Finally, the fact that the reduplicant is a suffix—i.e. right-
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aligned—accounts for the fact that stems with C, = C, do not occur (*/sasam/, etc.), since
these would inevitably violate OCP-Place.

Gafos (1998) does not extend this analysis to the similar facts obtaining in
Javanese. Here the edge effects are opposite (C, = C, isalowed in CVCVC roots, but not
C, = Cg), and it does seem likely that thisis somehow connected to the fact that prefixing
reduplication is also rampant in the language.”®> But as for the total-identity effects on
gjectives in Mayan languages—or the other putative place harmony cases mentioned
above—an analysisin terms of reduplicative correspondence is hardly appropriate. Unlike
the Semitic case, there is no superimposed non-root morpheme involved which could be
analyzed as being reduplicative and thus creating a base-reduplicant correspondence
relation. Furthermore, the typical state of affairsin these languages is that total identity is
only required if the cooccurring consonants agree in some specific (marked) property. For
example, in Bolivian Aymara, cooccurring [+constricted glottis] plosives (i.e. gectives) must
be totally identical, whereas the same is not required of pairs of [+spread glottis] plosives,
or of [-constr.gl., -spr.gl.] ones.

It should be noted that for Gafos (1996, 1998), the ulterior motive for eliminating
LDC-spreading is amore genera one: the general ideathat all spreading is strictly local, in
the sense that intervening segments are never ‘skipped’ (see, e.g., Padgett 1995b, Ni
Chiosain & Padgett 1997; Walker 1998[2000], Walker & Pullum 1999). Since Gafos
(1996[1999], 1998) does assume that spreading is in fact involved in consonant harmony
(which he claims to be limited to coronal-specific tongue tip/blade gestures, cross-
linguigtically), it isall the more important to ‘explain away’ aleged cases of LDC-spreading

such as the Semitic one. The approach to consonant harmony that is defended here, on the

75 1f an analysis in the spirit of Gafos (1998) turns out to be feasible for Javanese roots as well, then this
invites the possibility of treating liquid harmony in the closely related language Sundanese (cf. 2.4.5 above)
as amatter of correspondence between the root-initial consonant and areduplicative infix. An analysis along
these lines is proposed by Suzuki (1999); see sections 4.1.3 and 4.3.3 for discussion.
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other hand, puts mattersinto a somewhat different perspective. Rather than analyze coronal
harmony as strictly-local spreading of articulatory gestures that have no audible effect on
intervening segments—and ignore other types of long-distance consonantal assimilations
(as Gafos largely does)—the present work argues, instead, that consonant harmony is never
due to spreading. Thus the view of strict locality in feature/gesture spreading is upheld.
Furthermore, the analysis of consonant harmony phenomena presented in chapters 4 and 5
(cf. also Walker 2000ab, to appear) does appeal to the notion of a correspondence
relation—ijust as Gafos (1996, 1998) does in his account of LDC-spreading—but one
which is not amatter of reduplicative identity.

Although the analysis of total-identity effectsin Gafos (1996, 1998) may well be the
appropriate one for cases like Arabic, Hebrew, and possibly even Javanese, it is much less
suitable for the other potentia cases of place harmony (or ‘total harmony’), as mentioned
earlier. The move to analyze all consonant harmony effects as being due to segment-to-
segment correspondence provides an alternative way of dealing with these cases without
resorting to non-local spreading or gapped phonological representationsin general. In fact,
MacEachern’s (1997[1999]) analysis of cooccurrence restrictions involving total identity
(e.g., in Tzutujil, where gjectives must be identical) is very much in the same spirit. As
discussed in 4.1.2 below, MacEachern proposes a constraint BEIDENTICAL which, in effect,
enforces compl ete identity between the relevant segments.”® Through rather ingenious use
of the powerful tool of constraint conjunction/disjunction involving OCP constraints and
*IDENTITY (the converse of BEIDENTICAL), MacEachern is able to make BEIDENTICAL
completely irrelevant except when the two segments agree in the property on which the ‘total
harmony’ is parasitic, such as[+constr. glottis]. Although a constraint like BEIDENTICAL is

too narrowly defined to be applicable to most cases of consonant harmony (i.e. those that

76 | nterestingly, MacEachern (1999:93) also suggests that this constraint may lie behind ‘ segment harmony
processes in child speech’, a phenomenon which is here argued to be directly related to adult-language
consonant harmony.
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simply require agreement in some feature [F] rather than complete identity), something akin
to it may well turn out to be the appropriate tool for analyzing ‘total harmony’ effects.

The question thus remains whether the root cooccurrence restrictions in Mayan
languages, Hausa, Aymara, Gojri, Ganda, etc. should be regarded as actual examples of
consonant place harmony, or whether ‘total harmony’ (agreement in al features/gestures) is
amore appropriate interpretation. Although it istrue that al of the potential casesinvolve
total identity, the same s true of many individual cases within other subtypes of consonant
harmony, such as stricture harmony in Y abem, liquid harmony in Bukusu and Pare, etc. In
fact, amost all attested cases of laryngeal consonant harmony (especially those involving
[spread glottis] or [constr. glottis]) have the effect of enforcing total identity. However, the
existence of laryngeal consonant harmony systems that do not (e.g., Kalabari 1jo) shows
that the total-identity effect is entirely secondary—a by-product of the fact that laryngeal
harmony isin most cases parasitic on place of articulation.””

These observations shed a somewhat different light on the dilemma. Different types
of consonant harmony appear to differ in how dependent they are on the segments agreeing
in certain other features—or, more broadly speaking, on the relative similarity of the
segments. Corona harmony appears to be not only the most commonly occurring type, but
also the least restrictive in this sense. Laryngeal harmony isless common, lesslikely to hold
beyond the confines of the root, and also more dependent on the ‘trigger’ and ‘target’
agreeing in place, manner, etc. Stricture harmony appears to be more restrictive yet, but its
sheer rarity makesit hard to conclude much about it. Finally, place harmony—if it exists—

isso restrictive that it can only hold between segments that are already identical in all other

77 All of the cases of laryngeal harmony that MacEachern (1997[1999]) deals with involve total identity (in
addition, of course, to various dissimilatory effects that are irrelevant in this context). In other words, in all
of them is the harmony parasitic on identity in place of articulation (as well as voicing, where applicable).
In fact, thisis the only reason she is able to analyze laryngeal harmony by using BEIDENTICAL in the first
place. MacEachern is apparently unaware of the existence of cases such as Kalabari 1jo, where agreement in
the laryngeal feature in question is enforced without necessarily entailing complete segmental identity.
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respects (and typically ‘marked’ in some sense), and only within roots. From this
perspective, the contrast between child and adult language is not one of presence vs. absence
of place harmony, but in itsrelatively unconstrained vs. highly restrictive character. Whereas
place harmony can be non-parasitic in child phonology (e.g., /nagp/ — [mag]), it can only
manifest itself in adult language when parasitic on manner, voicing, and often features like

[constr. glottis] or [spread glottis].

25,  Summary

This chapter has presented an overview of the kinds of consonant harmony effects that are
attested in the world’ s languages, based on the most comprehensive survey to date of such
phenomena. Using the working definition of consonant harmony introduced in section 1.1
above, it was found that a surprisingly wide range of phonetic/phonological parameters can
be involved in consonant harmony interactions. By far the most common type of consonant
harmony involves distinctions between coronal sibilants (fricatives and/or affricates), such
as apical/laminal, dental/alveolar/retroflex/* palato-alveolar’, or some combination of these.
Coronal harmony may also involve plosives (stops and nasals), and there are even cases
where [+anterior] stops and [-anterior] affricates interact.

Other types of consonant harmony include dorsal harmony (relating velar vs. uvular
obstruents), secondary-articulation harmony (where consonants agree in velarization,
pharyngealization, perhaps even paatalization), liquid harmony (relating laterals vs. rhotics,
or glides vs. liquids), nasal consonant harmony, laryngeal harmony, and even stricture
harmony (relating stops vs. fricatives, fricatives vs. affricates, etc.). Each of these types was
discussed in detail and illustrated with examples from one or more attested cases.

Although it is clear that consonant harmony can be based on a wide range of
phonological parameters, not al the types are equally well attested. For example, stricture

harmony is exceedingly rare, as is secondary-articulation harmony, and liquid harmony is

173



also surprisingly uncommon (considering how frequently liquids are involved in
dissimilation). Nasal consonant harmony is found in a sizable number of languages, but
most of these are closely related members of the Bantu family; presumably the harmony is
largely ‘cognate’ across that group. Laryngeal harmony is quite common root-internally,
but very rarely reaches beyond the root to give rise to alternations; where it does, the
parameter involved tends to be voicing. By contrast, coronal harmony (and in particul ar
sibilant harmony) frequently drives alternations, but is also often observed as a mere
cooccurrence restriction on roots.

The variety of attested consonant harmony types raises the question whether there
are any properties that never give rise to harmony of thiskind. Mgjor place of articulation is
the most obvious candidate (though see 2.4.8 for discussion). Rose & Walker (2001)
suggest that the magjor classificatory features [sonorant] and [continuant] do not enter into
assimilatory agreement patterns. The survey in this chapter shows that thisis clearly not true
in the case of [continuant], since stricture harmony does exist (see 2.4.6), although it is very
rare. It isaso unclear how to interpret in featural terms those harmonies that involve aglide
/jl aternatingwith aliquid (Basaa, Pare) or even an obstruent (Pare). The latter comes close
to being a candidate for [sonorant] harmony. A general problem may be that consonants
rarely differ only in [+son], without also differing in one or more of [+cont], [+nas], [+lat]
and so on.

It remains an issue for further research why certain features are more commonly
found to participate in consonant harmony than others, why some tend to participate only in
morpheme-internal harmony, and why properties like major place of articulation seem never
to participate in consonant harmony. In this respect it will no doubt be fruitful to examine
the diachronic origins of the synchronic harmony patterns in question, especially for the
relatively rarer types. For example, the typologically unique sibilant pharyngealization

harmony of Tsilhgot'in (2.4.3) is areflex of what was no doubt once a normal coronal
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harmony system involving adental vs. alveolar contrast, where that contrast has now come
to involve pharyngealization (Hansson 2000). Some cases may well originate in local
coarticulatory/perceptua effects across a single vowel, which have then been phonol ogized
as anon-local agreement relation between consonants. Thisis almost certainly the case with
many plosive retroflexion harmonies (2.4.1.2), and quite possibly also dorsal consonant
harmony (2.4.2); Dolbey & Hansson (1999) argue for a similar origin of nasal consonant
harmony in Bantu. Finally, there are some cases which seem likely to have arisen through
analogical reanalysis of identity patterns which are due to other morpho-phonological
effects. The curious glide/obstruent alternations of Pare may well be connected to ‘ cyclic
mutation’ effects (see 2.4.6), and the lateral/glide alternations of Basaa (2.4.5) may have a
similar analogical origin. At this point, however, these hypotheses are little more than
speculation, but it seems likely that a diachronic perspective can shed light on the
asymmetries between different types of consonant harmony with respect to their relative
frequency of occurrence.

Although the attested kinds of consonant harmony systems are quite varied in terms
of the features involved, and may constitute a heterogeneous set with regard to their
diachronic origins, the consonant harmony systems that have been surveyed here comprise a
remarkably uniform set. The following chapter will focus on some overarching generaliza-
tions that can be stated over attested consonant harmony systems, some of which set con-
sonant harmony apart from what is otherwise common in vowel and vowel-consonant
harmony systems. What emergesis aremarkably consistent synchronic-typological profile,
which in turn provides the basis for the generalized Optimality-Theoretic analysis of

consonant harmony developed in chapters 4 and 5.
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CHAPTER 3
TYPOLOGICAL ASYMMETRIES:
CONSONANT HARMONY VS. OTHER HARMONIES

The survey in the preceding chapter focussed on the phonol ogical/phonetic parameters that
form the basis of consonant harmony phenomenain the world’ s languages, and classified
attested cases in terms of the property involved in the assimilatory interaction. The resulting
picture isthat of adiverse and seemingly somewhat heterogeneous set. What this chapter
aims to show is that, in spite of the fact that their featural basis is diverse, consonant
harmony systems have a strikingly uniform typological profile in a number of respects. In
the following sections, | examine certain aspects of the consonant harmony systemsin the
database and extract generalizations that can be compared with what is known to be attested
in other types of harmony systems, i.e. vowel harmony and vowel-consonant harmony.
Three main topics are investigated, the first of which is directionality effects. As|
will show, anticipatory (right-to-left) assimilation is the norm for consonant harmony
processes, and can be regarded as a default. Although progressive (left-to-right) harmony is
also attested, this can aways be attributed to other independently motivated factors, such as
the influence of morphological constituent structure. The second topic under consideration
is segmental opacity, or blocking effects, which are extremely common in both vowel
harmony and vowel-consonant harmony systems. | will demonstrate that such opacity
effects are completely unattested in the typology of consonant harmony systems; instead,
intervening segments are consistently ‘transparent’ in the sense that they are ignored by the
harmony and have no effect whatsoever on its properties. The third and final topic is
interaction with prosodic structure. Other kinds of harmony systems are very frequently
sensitive to prosody (e.g., stress, foot structure, etc.). However, consonant harmony systems

never interact with prosodic structure in any way; for example, they are never affected by
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stress, syllable weight or segmental length, and are never limited to prosodically-defined
domains such as the foot.

The consistent typological profile that emerges from this investigation forms an
important justification for the phonological analysis, proposed in chapters 4 and 5, of
consonant harmony as a (potentially) distinct phenomenon from other types of harmony.
Thisis particularly true of the generalizations regarding directionality effects and opacity
effects (or lack thereof), which fall out directly from the analysis developed in this work.
The absence of prosody-sensitivity is also significant, and may perhaps shed light on the
diachronic sources of consonant harmony vs. other types of harmony phenomena.

The structure of the chapter is as follows. Directionality effects are examined in
section 3.1. Against the background of directionality patterns in other kinds of harmony
systems (3.1.1), directionality in consonant harmony systems is examined both across
morpheme boundaries (3.1.2) and within morphemes (3.1.3). Section 3.2 then turns to the
issue of segmental opacity vs. transparency. Various kinds of opacity effects attested in
other harmony types are briefly discussed (3.2.1). It is pointed out that in consonant
harmony systems blocking effects are entirely unattested, with intervening segments being
consistently transparent (3.2.2). A famous case which at first appears to be a counter-
example to this claim, Sanskrit n-retroflexion, is also discussed in detail (3.2.3). Findly,
section 3.3 addresses the question of how prosodic structure does or does not interact with
harmony. A detailed overview is given of different types of prosody-sensitivity that are
attested in vowel and vowel-consonant harmony systems (3.3.1). No such effects of
prosody are attested in the typology of consonant harmony. Section 3.3.2 addresses the
only potential counterexample to this claim, Y abem voicing harmony, and dismisses it as

irrdlevant in this context.
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3.1.  Directionality, dominance and stem control

The first aspect of consonant harmony systems that will be examined here is that of
directionality effects. Harmony may in principle be enforced equally well in the form of
perseveratory or progressive (left-to-right) assimilation as anticipatory or regressive (right-
to-left) assimilation. The choice between the two might conceivably depend on avariety of
factors, or it might need to be stipulated on a system-by-system basis. Although
directionality issues have been discussed in the literature on other harmony systems, such as
vowel harmony, nasal harmony, etc., previous studies of consonant harmony as a general
phenomenon have not addressed this topic specificaly.

In the following sections, the types of directionality patterns attested in other types
of harmony systems are discussed very briefly (section 3.1.1). Sections 3.1.2 and 3.1.3 deal
with directionality patternsin consonant harmony systems, the former in heteromorphemic
contexts and the latter in morpheme-internal contexts. The striking generalization that
emerges from the database surveyed here and in chapter 2 is that right-to-l€eft is the default
directionality for consonant harmony processes. Although left-to-right harmony isfound as
well, this can always be attributed to other factors, such that the directionality need not be
stipulated in any way. The same kind of ‘reductionist’ explanation in terms of other
independent factors cannot be applied to most instances of right-to-left harmony—these
seem to be genuinely directional, with the directionality being an integral and inherent
property in harmony itself. In subsequent chapters, this discovery is incorporated into the
synchronic phonological analysis of consonant harmony (chapters 4 and 5), and parallelsin

the domain of speech planning and dlips of the tongue are demonstrated (chapter 6).

3.1.1. Directionadity patternsin other harmony systems
In arecent study of the typology of vowel harmony and its analysis, Bakovi¢ (2000) puts

forward the strong empirical claim that vowel harmony systems can only exhibit two
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possible directionality patterns: stem control and dominance. In a stem-controlled harmony
system, affixes yield to (i.e. harmonize with) the base or stem to which they attach. An
alternative label for thistypeis cyclic harmony (which does not necessarily imply a serial
derivation, cf. Orgun 1996). Harmony is enforced at successively larger domains—[root],
[root+sfx1], [root+sfx1+sfx2], etc. The end result is a pattern of ‘inside-out’ directionality;
in suffixation contexts, harmony will propagate from left to right, whereas in prefixation
context it will go from right to left. In other words, a harmony system under stem control
does not exhibit any independently stipulated directionality. Instead, directionality falls out
from morphological constituent structure. In the analysis developed by Bakovi¢ (2000) this
is implemented by ranking Faithfulness to the base of affixation higher than general
Faithfulness (which thus holds for the affixal material).

The second directionality pattern, that of dominance, involves one of the feature
values being dominant (‘ active’) and the other recessive (‘ passive’). For example, [+ATR]
vowels may be dominant and [-ATR] vowels recessive. Recessive vowels always yield to
dominant vowels, regardless of their linear order or morphological affiliation. Thus, in a
full-blown dominant system, where [+F] is dominant, both [+F]...[-F] and [-F]...[+F] will
harmonizeto [+F]...[+F], irrespective of which feature specification belongs to the root and
which to the affix. Thus a dominant-recessive harmony system also does not exhibit any
fixed and stipulated directionality. Instead, the directionality of assimilation is dependent on
which feature value is the dominant one. On this particular point, Bakovi¢ (2000) makes the
further claim that it is always the less marked feature value which acts as dominant
(‘Assimilation to the Unmarked').

The main properties of these two attested types of vowel harmony systems are

summarized in (1).
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Q) Directionality patternsin vowel harmony systems (following Bakovi¢ 2000)
a Semcontrol
Affix vowels harmonize with stem vowels, regardless of the feature value involved,
yielding ‘inside-out’ harmony.
Result:
L eft-to-right harmony in [[stem]+suffix] contexts
Right-to-left harmony in [prefix+[stem]] contexts
b. Dominance
One feature value is ‘dominant’, the other ‘recessive’. Recessive vowels harmonize
with dominant vowels, regardless of order or morphological constituency.
Result (if [+F] is dominant):
L eft-to-right harmony in +F...—F contexts

Right-to-left harmony in —F...+F contexts

A corollary of the exhaustive dichotomy proposed by Bakovi¢ is the complete absence of
vowel harmony systems with any kind of fixed (i.e. stipulated) directionality. Apparent
cases of uniform directionality are explained as instances of stem control. Whether this
strong claim about directionality in vowel harmony systems is borne out by the facts has yet
to be seen, and this issue will not be addressed here. The important thing to note in the
present context is that vowel harmony may apply in a left-to-right and/or right-to-left
fashion, depending on various factors. If anything, progressive vowel harmony appears to
be more common cross-linguistically than regressive vowel harmony, but this may well be
dueto the fact that suffixation is far more common than prefixation.

In the domain of vowel-consonant harmony, i.e. such phenomena as nasal harmony
or pharyngealization (ak.a. emphasis) harmony, both left-to-right and right-to-left

directionality are attested. In a large number of such cases, it does not appear that the
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observed directionality can be explained away in terms of stem control (and certainly not
dominance). The typical state of affairs in such systems is that the property in question
(e.g., [+nasal] or [+RTR]) spreads leftwards and/or rightwards until it either reaches the
edge of the relevant domain or encounters an opague segment which blocks the further
propagation of harmony in that direction.

For example, |eft-to-right nasal harmony isfound in alarge number of Austronesian
languages. The harmony triggers are usualy full nasals like /m/, In/, etc., but individual
languages differ in which types of intervening consonants are opague to harmony. The
examples in (2) are from the Johore dialect of Malay (Onn 1980; cited via Walker
1998[2000]). In Johore Malay, nasalization affects vowels, glides and glottals (which are
here transcribed as phonetically nasalized, following Walker 1998[2000]), but liquids and
obstruents block the spreading of the [+nasal] feature. The span of nasalization is indicated

with underlining, and triggering nasals are in boldface.

2 L eft-to-right nasal harmony in Johore Malay (data cited from Walker 1998[2000])

majan ‘stalk (palm)’
ma?ap ‘pardon’
makan ‘to eat’
popawasan ‘supervision’

pondpahin  ‘central focus

In Malay, harmony thus propagates |eftwards from any nasal plosive, regardless of where
the nasal is located in the word. The reverse directionality is found in a number of West
African languages, such as those of the Kwa group. Examples from the Kolokuma dial ect
of Ijo (Williamson 1965, 1987; cited via Walker 1998[2000]) are shown in (3). In this

language, harmony istriggered either by a nasal plosive (asin Malay above) or by a nasal-
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ized vowel. Nasalization spreads |eftward to vowels, glides and liquids, but is blocked by

obstruents. With respect to nasal harmony, [n] acts as the nasalized counterpart of [1].

3 Right-to-left nasal harmony in Kolokumaljo (data cited from Walker 1998[2000])

~~n

wai ‘prepare sugarcane’
jari ‘shake’

s3rd ‘five

toni ‘light (alamp)’
sanlo ‘gills

Omba ‘breath’

Walker (1998[2000]) contains a wealth of examples of nasal harmony, with references to
descriptive sources. In some of these nasalization spreads in a |eft-to-right fashion, asin
Malay, whereas in others the directionality is right-to-left, asin ljo. There are also cases
where nasalization spreads in both directions from the relevant segment types (e.g., Seneca,
Urdu, Cayuvava). In light of the generalizations that will be made about directionality in
consonant harmony systems in the following sections, it is interesting to note that, in the
database which Walker (1998[2000]) reports on, left-to-right spreading appears to be
considerably more common than right-to-left spreading.

Pharyngealization or ‘emphasis harmony also typically involves directional
spreading. It is frequently bidirectional, but often leftward and rightward spreading differ
somewhat in their extent and susceptibility to blocking effects. Only afew exampleswill be
mentioned here, all of them from Middle Eastern languages discussed by Hoberman
(1989).1 In Palestinian Arabic (see also Shahin 1997), emphasis spreads both |eftwards and

1 Pharyngealization/uvularization spreading of a similar kind also exists in Interior Salish languages (see,
e.g., Bessell 1992, 1997, 1998; Shahin 1997). The individual languages differ in the directionality of
spreading, some showing regressive harmony, some progressive harmony, and some both. For example, the

182



rightwards from an underlyingly pharyngealized consonant; in each direction, spreading is
blocked by /i, j, {/. In Cairene Arabic, on the other hand, rightward spreading is more limited
than leftward spreading. The latter is unbounded, affecting any and all preceding segments
up until the beginning of the word. Rightward spreading, by contrast, istriggered only by a
closed emphatic syllable, and only targets a following low-vowel syllable. Thus, for
example, /Saahib-ak/ ‘your (m.) friend’” - [SAH.BAK], but /Saahib-ik/ ‘your (f.) friend’
- [SAH.bik], where capitalization indicates emphasis (following Hoberman 1989:83). In
yet another case discussed by Hoberman (1989), the modern Aramaic dialect of the Jews of
Iranian Azerbaijan, emphasis harmony appears to be exclusively left-to-right. In this
harmony system, words may be either fully emphatic, fully non-emphatic, or mixed. In the
mixed case, aword must consist of one or more non-emphatic syllables, followed by one or
more emphatic syllables. In other words, the sequence [-RTR][+RTR] is allowed, whereas
*[+RTR][-RTR] is not. Thisis consistent with an interpretation that [+RTR] spreading is
left-to-right and unbounded; any *[+RTR][-RTR] sequence would thus harmonize to
[+RTR][+RTR].

This concludes the brief overview of the kinds of directionality patterns that are
attested in other types of harmony systems. The concepts of stem control and dominance
were introduced, which will be of importance in the subsequent sections. It was shown that
whereas the existence of truly directional vowel harmony systems is somewhat contro-
versial, vowel-consonant harmony frequently displays fixed directionality. This may take the
form of either leftward or rightward spreading, or sometimes a combination of both, though

the two directionalities may differ dightly in their application.

easternmost languages have a ‘faucal harmony’ which is an unbounded harmoy with strictly right-to-left
directionality (see Bessell 1998).
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3.1.2. Stem-control vs. absolute directionality in consonant harmony

Turning now to directionality effectsin consonant harmony systems, the first thing to note
isthat truly dominant-recessive systems do not appear to exist. A system of this type would
involve a particular feature value [aF] triggering harmony both leftwards and rightwards,
regardless of what kind of morpheme is ‘sponsoring’ the [aF] specification (aroot or an
affix). Morphemes specified with the recessive value [-aF] would always yield to the
dominant [aF] morphemes. This does not appear to be attested in consonant harmony, at
least not as it applies in heteromorphemic contexts (see 3.1.3 for some dominance-like
patterns in morpheme-internal consonant harmony). However, the absence of truly
dominant-recessive consonant harmony systems is less striking once we consider the fact
that even among vowel harmony systems, dominance is rare. In fact, dominant-recessive
systems appear to be attested only for tongue-root vowel harmony.

The other major type that Bakovi¢ (2000) recognizes for vowel harmony systems,
stem control, is robustly attested in consonant harmony as well. For example, in suffixation
contexts harmony frequently results in a suffix consonant assimilating to a consonant in the
preceding stem. The latter may either be in the root itself or in an ‘inner’ suffix. The
application of harmony isthus ‘inside-out’. A case in point isthe sibilant harmony found in
numerous Omotic languages, such as Koyra (Hayward 1982). Some representative forms
are shown in (4), repeated from 2.4.1.1 above. Note that here and in subsequent examples,

the root/stem is indicated in boldface.
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4) Stem-controlled sibilant harmony in Koyra (data from Hayward 1982)
[faj-(u)s-/ - [faj-f-] ‘causeto urinate’
Igoztf-(u)s-/ - [go:tf-uf-] ‘cause to pull’

[Rord3z-(u)f-/ - [Yordz-uf-] ‘make big, increase (tr.)’
[?ord3-os:0/ - [?ordz-of:0] ‘helthey got big’
/dzaf-(u)s-es:e/ -  [dzaf-uf-ef:e] ‘let him/them frighten (s.0.)V’

In the first three examples, the /s/ of the causative suffix /-(u)s/ assimilates in [tanterior] to
ashbilant in theimmediately preceding verb root. The sameistrue of the geminate /s:/ of the
3SgMasc perfective ending /-os:o/ in the fourth example. Finaly, the last example shows
that this ‘inside-out’ harmony is recursive: The causative suffix /-(u)s/ harmonizes with the
preceding stem (= root) /dzaf-/, giving rise to /dzaf-uf-/; thisin turn triggers harmony in the
3SgMasc jussive ending /-es:e/, yielding [dzaf-uf-ef:e] as the resulting surface form.2
Stem control is aso attested in prefixation contexts, where prefixes harmonize with
the following stem (which, again, may itself be morphologically complex). Thisisthe case
in the sibilant harmony and dorsal consonant harmony found in Totonacan languages, such
as Misantla Totonac (MacKay 1999) or Tlachichilco Tepehua (Watters 1988). This is
illustrated in (5) with examples of dorsal consonant harmony from the latter; the data is
repeated from section 2.4.2 above. In Misantla Totonac, harmony applies only to deriva-
tional prefixes, not inflectional ones. (This is true of both dorsal and sibilant harmony,
according to MacKay 1999.) Note that suffixation isinvolved as well; it is unclear to me
whether suffixes ever contain the kinds of consonants which would be potential targets for

the harmony (/k/ or /k’/).

2 Recall from 2.4.1.1 that sibilant harmony in Koyra (unlike that of some related languages) is strictly
transvocalic, and thus does not apply when the trigger and target are separated by an intervening syllable.
This entails that the /s:/ of /-es:e/ is harmonizing with the [f] of the preceding causative suffix, not directly
with the [{] (or [d3]) of the root /dzaf-/.
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5) Stem-controlled dorsal consonant harmony in Misantla Totonac (MacKay 1999)
a Harmony in derivational prefixes:
/min-ka:k-paqa?/ -~ min-qd:q-pay€?  ‘your shoulder’
/ut maka-fqat/ -~ 70t maqa-fqét ‘s/he scratches X (with hand)’
/maka-tuqwan-la(t)/ - maqa-t5qwa-t ‘slhetired X’
b. No harmony ininflectional prefixes:
/kin-squ-jan-ni-la(t)/ - ki-sqo-ji-ni-t ‘s/he smokes X for me’

lik-lak-tsaqa/ -~ 7?ik-1ag-tsaqa ‘I chew X

In (5a) the root induces harmony on a derivational (body-part or valence-changing) prefix.
The formsin (5b) illustrate the fact that inflectional prefixes such as 10bj /kin-/ or 1Subj
lik-/ are outside the scope of harmony. In the last example, we see harmony affecting the
derivational prefix /lak-/ but not theinflectional prefix /ik-/.

The clearest cases of stem control are those where harmony affects prefixes and
suffixes alike, resulting in bidirectional harmony ‘outwards' from the root. An example of
this is obstruent voicing harmony in the Chadic language Kera, which was discussed in

2.4.7 above. Some representative examples are repeated in (6).

(6) Stem-controlled voicing harmony in Kera (data from Ebert 1979)
a /k-daard/ ~  go-daard ‘friend’
/k-dajga-w/ -  go-dajgd-w  ‘jug (plur.)’
b. /dzar-ka/ -~ dzar-ga ‘colorful (fem.)’
c. /k-dzar-kan/ -  go-dzar-gan ‘colorful (coll.)
/k-dzir-ki/ -~ gi-d3ir-gi ‘colorful (masc.)’
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In (6a), voicing harmony affects the nominal prefix /k-/, whereas in (6b) it reaches the
feminine suffix /-ka/. Finally, examples such as the ones in (6¢) clearly indicate the
bidirectionality of this stem-controlled harmony, in that both the /k-/ prefix and suffixeslike
/-kan/ (collective) and /-ki/ (masculine) are simultaneoudy affected.

It appears that all apparent cases of |eft-to-right (i.e. progressive) consonant har-
mony can in fact be reduced to stem control .3 The tablein (7) lists all languages with |eft-to-
right harmony (in heteromorphemic contexts) in the database surveyed in this study. For
convenience they are grouped according to the property involved, following the categoriza-

tion used in chapter 2 above.

@) Consonant harmony systems with left-to-right directionality
Coronal (sibilant) harmony
Aari (Omotic), Koyra (Omotic), Gimira (Omotic), Zayse (Omotic), Rumsen
(Costanoan), Izere (Bantu), AWanka Quechua (Quechuan)
Coronal (nonsibilant) harmony
Mayak (Nilotic), ?Péri (Nilotic)
Liquid harmony
Bukusu (Bantu), Sundanese (Austronesian), Basaa (Bantu), Pare (Bantu), 2Mwiini
(Bantu)
Nasal consonant harmony
Bemba (Bantu), Lamba (Bantu), Luba (Bantu), Ndonga (Bantu), Tonga (Bantu),
Herero (Bantu), lla (Bantu), Kwanyama (Bantu), Suku (Bantu), Kongo (Bantu),
Y aka (Bantu), KiMbundu (Bantu), Teke (language cluster; Bantu), Tiene (Bantu)
Laryngeal harmony

Kera (Chadic)

3 At least, this is the case for consonant harmony applying in heteromorphemic contexts. For directionality
effects morpheme-internally, see the following section.
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Stricture harmony

?Pare (Bantu)

Some of the languages in (7) involve infixes rather than suffixes, where harmony applies
left-to-right from the preceding part of the stem to the infix. Thisisthe casein |zere sibilant
harmony and Sundanese liquid harmony (see 4.3.3 below for detailed discussion of the
latter). A third system involving infixation is Tiene nasal consonant harmony, which actually
combines infixation with suffixation (the choice between the two is driven by templatic
considerations, cf. 2.4.4 above). In suffixation contexts, harmony in Tiene applies from root
to suffix, just asin the other caseslisted in (7) above; cf. [son-0] ‘write’ but [son-on-0] ‘be
written’ (with stative suffix /-(V)k/ - [(o)n]). In infixation contexts, on the other hand, the
denasalizing version of the harmony applies left-to-right from infix to stem; cf. [tdm-a]
‘send’ but [té=se=b-¢] ‘cause to send’ (with causative infix /-s(V)-/, triggering /m/ - [b]
in the root /tdm-/). This cannot be attributed to stem-control, since the directionality isfrom
affix to stem.# However, Tiene is the only exception | have been able to find to the
generalization that, in heteromorphemic contexts, left-to-right consonant harmony can
always be attributed to stem control.>

Anticipatory consonant harmony, where the assimilation applies in a right-to-left
fashion, cannot be reduced to stem control effects in the same way. True, there are individual
cases which display right-to-left directionality and for which stem control is a plausible

analysis. The sibilant and dorsal consonant harmonies of the Totonacan languages

4 When applicative /-1-/ isinfixed, it undergoes harmony triggered by aroot-final nasal; the directionality in
that particular situation is simultaneously right-to-left and stem-to-affix and as such poes no problems. See
section 4.3.3 below for further discussion of the Tiene case and itsimplications.

S Another possible counterexample is sibilant harmony in Teralfene Flemish (Willem de Reuse, pers.
comm.), which applies from left to right in compounds like /kalifa/ ‘liquorice’ + /zap/ ‘juice’ to yield
[ka'lifo-3ap] ‘liquorice juice’, as well as morpheme-internally ([30'3ep] ‘Josep’, etc.). The data currently
available to me on this particular case are too limited to allow anything conclusive to be said about it.
However, it is also conceivable that we are here dealing with a‘ dominant-recessive’ system of sorts, since it
appears that the trigger is always a [-anterior] sibilant and the target a[+anterior] one. Thisis completely in
line with the ‘ Palatal Bias' effects discussed in detail in chapter 6.
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mentioned above are a case in point, and Kera voicing harmony even more conclusively so.
The consonant harmony systems (typically involving sibilants) of a great number of Atha-
paskan languages might also fall in this category, although thisisless clear (see below).

But there is a considerable number of consonant harmony cases that exhibit right-
to-left directionality which goes against what the morphological structure dictates. In these
cases, suffixes induce harmony in a preceding stem—whether the target consonant be in the
root itself, or in some ‘inner’ suffix that is part of the base to which the triggering suffix
attaches. Perhaps the most striking system of this type is the sibilant harmony found in
numerous Chumashan languages, including Inesefio, Barbarefio and V enturefio, which were
mentioned in section 2.4.1.1 above. Some relevant examples from Inesefio are repeated in
(8); again, root morphemes are indicated in boldface. The examplesin (8a) show prefixes
assimilating to the following root (causative /su-/, 3Subj /s-/). In (8b), we see that a prefix
also assimilates to a suffix (past /-waf/), across the intervening root. Finally, forms such as
the onesin (8c) clearly show the absolute directionality; suffixes like 30bj /-us/ and past
/-waf/ trigger harmony on any and all preceding morphemes, be they other suffixes, stem

morphemes, or prefixes.

(8)  Absoluteright-to-left directionality in Inesefio sibilant harmony (Applegate 1972):
a /k-su-fojin/ - k-fu-fojin ‘| darken it’
Is-api-tfo-it/ - [-api-tfhol-it ‘| have a stroke of good luck’
b. /ha-s-xintila-waf/ - ha-f-xintila-waf  ‘hisformer Indian name’
c. /s-api-tf*o-us/ - s-api-ts"ol-us ‘he has a stroke of good luck’
[s-api-tf®o-us-waf/ -  f-api-tf"ol-uf-waf ‘he had astroke of good luck’

[s-if-tifi-jep-us/ s-is-tisi-jep-us ‘they (2) show hinm

!

6 Some of the examples have a compound stem, consisting of /api/ ‘quick’ + /t{"o/ ‘good’.
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It is interesting to contrast Inesefio sibilant harmony and Kera voicing harmony, cf. (6)
above. In both cases prefixes, roots and suffixes are all within the scope of harmony, but
whereas Kera has ‘inside-out’ harmony (from root to prefixes/suffixes), Inesefio shows a
fixed right-to-left directionality which is blind to morphological structure.

Another clear example of absolute right-to-left directionality is the sibilant harmony
found in some Lacustrine Bantu languages, such as Rundi and Rwanda. Thisisillustrated

in (9) for Rwanda.

9 Absolute right-to-left sibilant harmony in Rwanda (data from Kimenyi 1979):
a /ba-ra-saiz-je/ - Dba-ra-faiz-e ‘they areold
/a-sas-je/ -~ a-faf-e ‘he just made the bed’
/a-sokoz-je/ -~ a-fokoz-e ‘he just combed’
b. /ku-sas-i:f-a/ - gu-faf-i:f-a ‘to cause to make the bed’
/ku-saiz-i:f-a/ - gu-faiz-iif-a  ‘to causeto get old’

/ku-uzuz-i:f-a/ - k-uzuz-iif-a  ‘to causetofill’

The examplesin (9a) show that harmony operates from right to left within the root, when a
root-final /s, z/ becomes [, 3] by fusion with afollowing glide /j/ (in this case belonging to
the perfective suffix /-je/). Forms like the ones in (9b) show that suffixes such as causative
/-i:f/ also trigger harmony in the preceding root, just asin the Inesefio case discussed above.
Related languages occasionally differ in terms of the directionality of harmony, with
one language exhibiting stem control and another absolute right-to-left directionality. For
example, nasal consonant harmony in Bantu languages is stem-controlled in the vast
majority of cases. A suffix /1/ (or /d/) will harmonize with anasal in the preceding root, or a
preceding (and thus ‘inner’) suffix. However, thereis at least one language where the effect

goesin the exact opposite direction: Pangwa (Stirnimann 1983). In this language, the nasal
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of the reciprocal suffix /-an/ triggers harmony in a preceding stem-final velar /x/; thus, e.g.,
Ipulix-an-/ - [pulin-an-] ‘listen to each other’ (cf. /pulix-/ ‘listen to’).

Aside from clear-cut examples like Inesefio and Rwanda, there is alarge number of
indeterminate cases that may well involve absolute right-to-left directionality. These are
cases where the observed directionality is always right-to-left, but where harmony can only
be seen in prefixation contexts, such that they could be attributed to stem control. The
consonant harmonies of some Totonacan languages discussed above are an example of this,
where stem control is a plausible explanation. Other ambiguous cases include Berber
(coronal harmony, voicing harmony), Kera (coronal harmony), Tzeltal (coronal harmony),
Tzotzil (coronal harmony) and Y abem (stricture harmony).

The most important group of languages that displays right-to-left directionality in
prefixing contexts is Athapaskan, where consonant harmony of various kinds involving
coronalsis found (including sibilant pharyngealization harmony in Chilcotin, cf. section
2.4.3 above). Most, if not al, of the Athapaskan consonant harmony systems are cognate
with each other diachronically, although as a set they do show a significant range of
variation in terms of their synchronic properties.

With very few exceptions (and most of them irrelevant for the harmony in question),
Athapaskan morphology is exclusively prefixing. Thisis most striking in the case of verbs,
which have a highly elaborate structure where the ‘stem’ (= root) may be preceded by a
long string of prefixes—inflectional, derivational, and lexical—in an order which frequently
goes against the usual ‘ derivation-inside-inflection’ pattern. (See Rice 2000 for aradically
different view of Athapaskan affix ordering, as well asfor references to other works on this
topic.)

With respect to directionality, the pan-Athapaskan pattern is quite uniform. With
hardly any exceptions, harmony applies in a right-to-left fashion, with roots triggering

harmony in prefixes, and prefixesin turn triggering harmony in earlier prefixes. Because of
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the prefixing character of the morphology, it is not straightforward to determine if this right-
to-left directionality is absolute (as in Inesefio or Rwanda), or whether it ssimply falls out
from stem control. Enclitics are never affected, but this may well be an effect of a
morphological restriction, rather than being evidence for absolute right-to-left directionality;
significantly, enclitics also do not trigger harmony (cf. Sapir & Hoijer 1967:16). There are
independent reasons to believe that Athapaskan consonant harmony is limited to a particular
morphological domain, in that prefixes in the so-called ‘digunct’ (i.e. outer) domain are
typically not affected, whereas prefixesin the ‘ conjunct’ (inner) domain are.

Consonant harmony of the Athapaskan typeisillustrated in (10), using Sarcee as an
example (Cook 1979, 1984). In thislanguage, a[-anterior] sibilant (/{/, I3/, Itf/, Itf’/ or /d3/)
triggers harmony in a preceding [+anterior] sibilant (/s/, /z/, Its/, Its’/ or [dz/).” In the first
three examplesin (10), the harmony trigger is a consonant within the verb stem. In the last
example, the triggering [{] is the result of fusion of the valence prefix /s-/ with the root-

initial glide/j/.

(10)  Sibilant harmony in Sarcee (data from Cook 1979, 1984)

Isi-tfiz-a?/ -~ [fi-tfidz-a?] ‘my duck’
Isi-tfogo/ - [fi-tf6go] ‘my flank’
Ina-s-yatf/ -~ [na-f-yatf] ‘I killed them again’

[sa-ts’i-gu-si-ni-s-jaj/ -  [fa-tf’i-gu-fi-f4j]  ‘you forgot me

The first two examples in (10) are possessed forms of nouns, where the 1SgPoss prefix
/si-/ undergoes harmony to [{i-] under the influence of a/tf/ in the following noun stem. In
the third example, the 1SgSubj marker /s-/ harmonizes with the following verb stem in the

same way. In the fourth example, the incorporated postpositional phrase /sa-/, the deictic

7 Certain tokens of the palatal glide /j/ also trigger this harmony; see Cook (1978, 1979) for discussion.
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subject marker /ts’i-/ and the perfective marker /si-/ al undergo harmony. In all casesin
(20), the right-to-left directionality could either be taken at face value (i.e. as absolute) or
attributed to stem control.

The same directionality pattern obtains in the other Athapaskan languages in the
database surveyed here, such as Chiricahua Apache, Beaver, Kiowa-Apache, Slave, Tahltan,
Tanana and Tsilhgot’in (Chilcotin). In the best-studied case of consonant harmony in
Athapaskan, that of Navajo sibilant harmony, there are certain wrinkles in the general pattern
that may shed light on the nature of the directionality in Athapaskan consonant harmony in
general.

In most cases, the directionality of Navajo sibilant harmony follows the same basic
pattern as the Sarcee case in (10) above. Stem sibilants trigger harmony in prefix sibilants,
and prefix sibilantsin turn trigger harmony on earler prefix sibilants. The examplesin (11)

illustrate this simple pattern; as before, the ‘stem’ (= root) is indicated in boldface.

(11) Right-to-left sibilant harmony in Navajo (data cited from McDonough 1991)

a /dz-i-z-da/ -~ [dzizd4] ‘he sat down’
/dz-if-1-ha:l/ - [dzifhal] ‘| tumble into the water’ (impf.)
b. /si-dzé:?/ - [fidzé:?] ‘they (s.s.0.) lig’'8
/dz-i{-1-ts’in/ - [dzists’in] ‘I hit him below [the belt]’

Inthe formsin (11a), alater prefix (perfective /(i)z-/, 1SgSubj /(i){-/) triggers harmony in an
earlier prefix (‘4th person’ /d3-/, adverbia /dz-/ *away from’). In (11b), the triggering
sihilant isin the root, affecting any and all preceding prefix sibilants.

However, as has been noted by several works on the morphology and phonology of

Navajo (e.g., Kari 1976; Young & Morgan 1992; McDonough 1991), there are cases where

8 In the gloss of this example, ‘s.s.0." stands for ‘slender stiff object(s)’.
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harmony applies from left to right within the prefix string. The first of these involves the
conjugation (or ‘mode’) marker /s(i)-/ and its interaction with an immediately following
subject marker. The /s(i)-/ prefix defines paradigms which typically are perfective (the
‘s-perfective’ in Athapaskanist terminology), but it also occurs in imperfective paradigms
based on certain verb stems. Synchronically speaking, the conjugation marker may in fact
no longer be a separate morpheme in its own right. For example, the analysis of Navajo verb
morphology developed by McDonough (1990, 1991) treats the combination of con-
jugation/mode prefix with afollowing (1st or 2nd person) subject marker as an indivisible
unit, the Inflectional Stem. Although this analysis may well be appropriate synchronically, it
is nevertheless the case that diachronically the * Inflectional Stem’ consists of two separate
morphemes. The facts which will be presented should be understood in thislight.

The combinations of the /s(i)-/ prefix with subject prefixesin perfective paradigms
in Navajo are shown in (12), based on the presentation in Faltz (1998). Note that the
parenthetic morpheme boundary indicates the separation between conjugation marker and
subject prefix (if any); as explained above, this boundary is probably a historical fact rather
than a synchronic redlity. In any case, the precise location of the boundary should be taken

with agrain of salt (and is not important in this context).

(12) Navago: Subject prefix paradigm for ‘s-perfectives’ (Faltz 1998:74)°

Sng. Plur.
1st s(-)is- s(-)id-
2nd  si(-)ni- s-oth
3rd  s-(9D) s-(3-)

9 To be accurate, the prefix shapesin (12) are those which are used specifically with verb stems that carry a
/d-/ or /1-] ‘classifier’ (i.e. valence) prefix. The paradigm used for verb stems with no classifier, or a /1-/
classifier, differs dightly from the one in (12), but thisisirrelevant in the present context.
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What is notable about the prefix paradigm in (12) is the 1Sg prefix combination. In other
contexts, the 1SgSubj marker contains /{/ (as does the 1Sg possessive prefix on nouns). It
thus appears that in the combination of the conjugation marker /s(i)-/ with the 1SgSubj
prefix /(i)f-/, the resulting string /s-if-/ undergoes | eft-to-right harmony to [sis-] rather than
the expected right-to-left harmony (*[{if-]).

Interestingly, this reversed directionality isfound only in the cases where the /s(i)-/
prefix defines a perfective paradigm. In imperfective paradigms that make use of this prefix
(these arerelatively few in number), harmony appliesin the expected way. Thisis shownin

(13), again based on the exposition in Faltz (1998).

(13) Navgjo: Subject prefix paradigm for ‘s-imperfectives’ (Faltz 1998:383)

Sng. Plur.
st JO)if- 5(-)id-
2nd  s(-)i- s(-)oh-
3rd  s-(D) s-(0-)

Note that in the paradigm in (13), it isthe 1SgSubj prefix /(i){-/ which triggers harmony on
the preceding conjugation marker /s(i)-/, unlike what happens in the perfective paradigmin
(12) above. The directionality of the assimilation in (13) is thus consistent with the general
right-to-left directionality of Navajo sibilant harmony.

Note that McDonough (1990, 1991) analyzes the prefix combinationsin (12)-(13)
asindivisible wholes, i.e. as alternate realizations of an inflectional stem rather than com-
binations of a conjugation/mode prefix with a subject prefix. Theinflectional stemistreated
as a single morph without internal structure, and this entails that the sibilant harmony seen
in the 1SgSubj slot in each of the two paradigms is equivalent to morpheme-internal

consonant harmony. On this account, the difference between the two 1SgSubj morphs /sis/
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(perfective) and /(if/ (imperfective) is essentially random, equivalent to the difference
between two verb roots differing only in /s/ vs. /f/. The diachronic fact that the distinct
phonological shape of the two is due to different directionality of sibilant harmony islost in
this synchronic analysis.

The same is not true of the other prefix that triggers | eft-to-right harmony in Navgo.
Incidentally, this prefix aso has the shape /s(i)-/, and is used in verbs of killing (with a
singular object). This prefix, referred to as the * s-destruct’ by McDonough (1991), occurs
in roughly the same linear position in the prefix string as the conjugation marker /s(i)-/
discussed earlier.10 Just like the latter, the ‘ s-destruct’ prefix istypically followed directly
by the subject prefixes. When it isfollowed by the 1SgSubyj prefix /(i){-/, asin the examples

in (14), this/s(i)-/ prefix can be seen to trigger progressive harmony.

(14) Navgo: Left-to-right sibilant harmony with ‘s-destruct’ prefix (McDonough 1991)
[s-if-1-jé/ - sisxé ‘I'mkilling it (impf.)’
[s-if-dli/ - sisdli ‘| froze to death (perf.)’

In both the s-perfective and the s-destruct cases, the /f/ of the 1SgSubj prefix harmonizes
with a preceding prefix. In the McDonough’s (1991) analysis, the s-destruct prefix isa
separate morpheme, unlike the s-perfective. Her proposal is to mark this particular
morpheme diacritically as ‘reversing the direction of the spread’ (of [+anterior] values).
Before dealing with the implications of the Navajo facts for the typology of
directionality effects in consonant harmony systems, it is worth pointing out one more
detail. Harmony from the verb root overrides the left-to-right harmony effects found in the

s-perfective and s-destruct paradigms. Thisisillustrated by the s-perfective form in (15).

10 Y oung & Morgan (1992) interpret this /si-/ prefix as being in ‘position VI’, along with various
adverbial prefixes, rather than ‘position VII' which hosts the conjugation/mode prefixes. However, it is
unclear to me whether thisis based on any evidence other than the semantics and morphological function of
the two.
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For the sake of illustration, the underlying representation given in (15) presupposes that the

conjugation marker /s(i)-/ and 1SgSubj /(i)f-/ are in fact separate prefixes.

(15 Navajo: Harmony with root overrides left-to-right effects (McDonough 1991)
[s-if-1-zer?/ - [ifze:? (no gloss)

The fact isthus that Navajo displays | eft-to-right harmony (albeit to a very limited degree)
from what appears to be an ‘outer’ prefix to an ‘inner’ prefix. This seems to contradict the
generalization stated earlier in this section, that |eft-to-right directionality in consonant
harmony systems can always be reduced to an effect of stem control.

However, things are not as ssimple as they seem at first glance. Note that in both the
s-perfective and s-destruct cases, the triggering prefix is an aspectual or adverbial one. As
such, this prefix defines an entire inflectional (sub)paradigm, with individual slotsin that
paradigm characterized by particular person/number specifications for the subject (and
sometimes the object as well). The targeted prefix, on the other hand, is a subject agreement
marker, i.e. the kind of prefix that defines a single slot in such a paradigm (or, rather, in a
series of parallel paradigms: perfective, imperfective, etc.). In most languages, affixes of the
former type tend to occur inside of affixes of the latter type; in this respect, Athapaskan
languages are somewhat unique.

What is more, the morphology of Athapaskan shows various dependency effects
that may be relevant in this context. For example, the choice of perfective paradigm (s-
perfective being one of the options) isto agreat extent lexically determined, i.e. based on the
particular lexical entry involved. Furthermore, the realization of the subject agreement
prefixes can depend on the particular paradigm involved. For example, 1SgSubj is
generally marked with /(i){-/, but for verbs of a particular type the s-perfective paradigm

(and certain other paradigms as well) uses the aternative allomorph /é-/, yielding /s-é-/
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rather than the /s-if-/ (- [sis-]) shown in (12) above. In other words, allomorph selection
for subject prefixes is sometimes dependent on conjugation markers. By contrast, subject
prefixes never condition allomorph selection in conjugation markers.

For reasons such as thesg, it is not altogether clear that the subject prefixes should
be considered to be ‘inside’ the conjugation markers (and aspectual prefixes like the s-
destruct), in spite of what the linear order appearsto tell us. It seems reasonable to interpret
the directionality from conjugation marker to subject agreement marker as being ‘inside-
out’—from the point of view of stem control—in the sense that more lexicalized affixes are
‘closer’ to the root (morphosemantically) than purely inflectional ones. Interestingly, the
radical reanalysis of Athapaskan verb morphology developed by Rice (2000) takes the
entire (conjunct) prefix domain isto be aleft-branching structure, i.e. [[[[X]y]Z]...], where
earlier prefixes are thus ‘inside’ later ones. If this analysis is correct—even if only with
respect to conjugation/mode markers vs. subject agreement markers—then the | eft-to-right
directionality observed in (12) and (14) is due to stem control. On this interpretation, the
Navgo case is not a counterexampl e to the generalization that left-to-right directionality is
always attributable to stem control. This furthermore entails that the prevailing right-to-left
harmony observed elsewhere in Navgjo—as well asin other Athapaskan languages, such as
the Sarcee case in (10) above—is a matter not of stem control (as the prefixation mor-
phology may lead us to believe), but of absolute right-to-left directionality. In this respect,
consonant harmony in Athapaskan languages is more like that of Inesefio in (8) or Rwanda
in (9) above.

To sum up, consonant harmony in heteromorphemic contexts seems to display only
two fundamental directionality patterns. One is stem control, whereby affixes harmonize
with the base to which they attach. This can give rise either to right-to-left harmony (in
prefixation contexts) or to left-to right harmony (in suffixation contexts), or acombination

of both (i.e. *bidirectional’ harmony) in those cases where prefixes and suffixes are both
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within the domain in which harmony holds. The other typeisfixed directionality, which is
insensitive to morphological structure. In this case, harmony applies in a right-to-left
fashion, i.e. as anticipatory assimilation. There are no cases of fixed directionality involving
progressive (left-to-right) assimilation. Put somewhat differently, a suffix may affect the
stem it attaches to, or it may be affected by that stem; a prefix, on the other hand, may be
affected by the stem it attaches to, but it may not affect that stem. In other words,
progressive harmony never goes against what the morphological structure dictates, but
anticipatory harmony frequently does.

In this sense, right-to-left appears to be the default directionality for consonant
harmony processes. It is the directionality that holds when other things are equal. By
contrast, left-to-right directionality may occur, but only as aresult of other things not being
equal, i.e. when harmony is governed by morphological constituent structure. The following
section shows that morpheme-internally, where such constituent structure is absent, the

default nature of right-to-left harmony can a so be observed.

3.1.3. Directionality effects and morpheme-internal consonant harmony

In alarge number of languages in the database surveyed in chapter 2, consonant harmony is
solely manifested as a morpheme-internal cooccurrence restriction. In most such cases, the
harmony pattern is a static one, and little can be inferred about any kind of directionality
effects. However, even in such systems it is occasionally possible to see harmony ‘in
action’, as it were. One source of evidence is comparative-historical, where the earlier
disharmonic stage is documented or can be reconstructed based on comparison with closely
related dialects or languages. Furthermore, morpheme-internal consonant harmony is
frequently fed by independent phonologically or morphologically induced alternations.

Incidentally, this is not confined to systems where harmony is limited to the root. In the
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Rwanda examples in (9a), for example, the fusion of root-final /s, z/ with suffixal /j/,
yielding [f, 3], triggers harmony in an earlier root sibilant.

If right-to-left is the default directionality of consonant harmony, as argued in the
preceding section, then we would expect morpheme-internal contexts (where the confound-
ing factor of stem control isinapplicable) to display exclusively right-to-left harmony. As|
will attempt to show in this section, this prediction is indeed borne out (with certain quali-
fications).

A case where the directionality is mostly evident from comparative datais sibilant
harmony in the Mayan language Ixil (Ayres 1991). Here harmony is only found in the
Nebgj diaect, and cognate disharmonic forms in the neighboring Chajul dialect attest to the
fact that Neba] harmony obeys right-to-left directionality, asin (16a). Furthermore, even
within Nebaj, harmony is to some extent optional. As aresult, harmonic and disharmonic
versions of the same forms can be compared, as in (16b); these too attest to the right-to-left

directionality of Nebg Ixil sibilant harmony.11

(16) Right-to-left sibilant harmony in Ixil (datafrom Ayres 1991)
a Dialect differences (Nebg vs. Chajul diaects):

Nebaj Chajul
tfitfam tsitfam ‘coach, car’
t{*atf ts’atf ‘bed’

11 Note that the last example in (16b) is in fact morphologically complex; this is the only such form cited
by Ayres (1991), who does not mention whether Nebagj Ixil harmony applies regularly across morpheme
boundaries. Since it is unclear to me whether the relational morpheme /-se?/ should be analyzed as a stem
or as a suffix (or clitic), | hesitate to categorize this case as an example of either stem control or fixed right-
to-left directionality.
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b. Doublet formsin Nebg diaect:

tf*isis ~ ts’isis ‘cypress
tf’eves ~ ts’eves ‘annona, custard apple
siin-ge? ~ sin-se? ‘with me’

Another case which also clearly shows right-to-left directionality is obstruent voicing
harmony in the Chadic language Ngizim (Schuh 1978, 1997), discussed in detail in 2.4.7
above (cf. also the analysis developed in section 4.2.3). A few representative examples are
givenin (17). In Ngizim directionality is evident from comparison with cognates in related
languages, asin (17a), from which it is evident that [+voi] obstruents triggered anticipatory
harmony. But the directionality also leaves its mark in the form of an asymmetry in the
synchronic pattern. Since there was no assimilation in [-voi], only [+voi], the end result is
that while *[-vai]...[+Vvoi] sequences are ruled out, [+Vvai]...[-voi] sequences are unaffected

by harmony and are quite frequent.

(17) Right-to-left voicing harmony in Ngizim (data from Schuh 1997)

a Hamonicroots(T...T, D...D):

kutdr ‘tail’

tasau “find’

gaaza ‘chicken’ (< *k...z, cf. Hausa /kaazaa/)
diba ‘woven tray’ (< *t...b, cf. Hausa /taafii/ ‘palm’)
zddu ‘six’ (<*s...d, cf. Hausa/fida/)
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b. Disharmonicroots(D...T alowed, but not *T...D):

baku ‘roast’
gumtfi ‘chin’
dukft ‘heavy’ (Schuh 1978: 251)
zuktu ‘pierce’ (Schuh 1978:273)

Perhaps the most interesting evidence for the fundamental nature of right-to-left
directionality comes from systems which exhibit stem-controlled progressive directionality
in heteromorphemic contexts, but anticipatory harmony within morphemes. The only clear-
cut case of thistype appears to be the sibilant harmony found in Omotic languages, cf. the
Koyraexamplesin (4) above. In these languages, where root-internal sibilant harmony must
be reconstructed already in Proto-Omotic (Hayward 1988), the only evidence available for
the directionality of morpheme-internal harmony comes from loanword adaptation. In
Zayse, borrowings from Amharic typically replace /t’/ with Zayse /ts’/; where this would be
disharmonic with a following sibilant, the affricate harmonizes (Hayward 1988). Thus
Amharic /t’ad3:/ ‘mead’ becomes not */ts’adz:e/ but /tf’ad3:e/ in Zayse, and Amharic
It’ilof/ *brideprice’ islikewise adapted not as */ts’ilo:fa/ but as/tf’ilo:fal.

Just as Zayse sibilant harmony is fed by disharmonic borrowings into the language,
independent sound changes may feed consonant harmony. An example is sibilant harmony
in Wanka Quechua (Cerrén-Palomino 1977). This harmony is a static cooccurrence
restriction on morphemes, and as such its inherent directionality cannot be determined
directly. In the Huaicha dialect, however, the interaction of two independent sound changes
would be expected to yield disharmonic morpheme-internal sequences. These are on the one
hand * /t{/ > /ts/ (except before /i/), and on the other hand */&/ > /tf/ (except word-initialy).
When aroot contained an original sequence */tf...A/, these regular sound changes should

have yielded disharmonic /ts...t{/. Instead, this disharmony has been ‘repaired’ by applying

202



right-to-left harmony, as illustrated in (18). (Note that | have assumed, for expository
purposes, that the historical development passed through a disharmonic stage; thisis by no

means necessary.)

(18) Right-to-left sibilant harmony in Wanka Quechua (Cerrén-Palomino 1977)

Reconstructed Disharmonic Actual

* [tfukKa/ > * [tsuktfa/ > Itfuktfa/ ‘hut’
*[tfu?ku/ > *[tsutfu/ > Itfutfu/ ‘corn’

* [tfuku-/ > * [tsutfu-/ > Itfutfu-/ ‘to melt’
* [tfukKuf/ > *[tsuktfuf/ > Itfuktfuf/ ‘cricket’

Alternatively, the process that feeds harmony may be amorphologically driven aternation of
some kind. Thisis the case in most of the Western Nilotic languages which have coronal
harmony involving dental vs. alveolar stops (and sometimes nasals as well); this
phenomenon was discussed in section 2.4.1.2 above. In these languages, morphological
alternations in the root-final consonant may lead to a potentially disharmonic form. For
example, root-final /I/ changes to alveolar /t/ or /nd/ in certain forms; in roots of the shape
/d...1-/ or /t...1-/, thiswould be expected to yield disharmonic [d...nd-], etc., other things
being equal.

Different languages resolve thisin different ways. Shilluk (Gilley 1992) appears to
go for right-to-left harmony, as in the cases discussed above. Thus the root /tal/ ‘ cook
(st.) isredized in the antipassive form as /ta:t/, in the instrumental form as /ta:d-a/. In both
cases the derived aveolar triggers harmony in the preceding root-initial /t/. The closely
related Pari (Andersen 1988), on the other hand, applies left-to-right harmony in such

contexts, as witnessed by pairs such as/tuol/ ‘snake’ vs. /tiond-a/ ‘my snake'. In this case
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itistheroot-initial dental /t/ that triggers harmony in the derived aveolar /nd/, rather than the
other way around.

A plausible explanation for the left-to-right directionality in Pari has to do with the
historical origin of the root-final consonant alternations. It seems clear, for example, that the
alveolar /t/ in the antipassive was originally a suffix (Hall & Hall 1996), and the same was
likely true of the /nd/, etc., which supplant aroot-final /1/ or /n/ (or sometimes appear out of
nowhere) in certain morphological categories. If thisistrue, then the directionality observed
in Péari may be aremnant of stem control, whereby these erstwhile suffixes assimilated to
the preceding root. Note that stem control is attested for coronal harmony in the related
language Mayak (Andersen 1999), where suffixes like singulative /-it/ harmonize
(optionally) with an alveolar stop in the preceding root, e.g., /dtn-et/ - [dutn-et] ‘bird’.
Because of thistentative possibility, Pari was listed as a questionable case in the table in (7)
above, where systems with left-to-right harmony in heteromorphemic contexts were listed.

Another possible explanation has to do with the underlying vs. derived distinction.
In the Péri case, it is the realization of a derived segment which is determined by harmony.
If stem control is a matter of differential faithfulness (to the stem of affixation vs. in
genera), aswill be assumed in the analysis developed in chapters 4 and 5, then thistoo may
be a case of faithfulness effects. If in Pari faithfulness to underlying dental vs. aveolar
specifications has priority over the realization of the root-final /t/ or /nd/ alternants as
alveolar, then the progressive application will fall out naturally from that fact. In thisway, the
progressive directionality of Pari may be an *accidental by-product’ of other factors, rather
than being inherent in the harmony itself.

A somewhat similar case, where the same logic could be applied, is dorsal consonant
harmony in Tlachichilco Tepehua (Watters 1988). As discussed in 2.4.2 above, this
phenomenon interacts with an independent process of coda dorsalization. To summarize,

alveolar or labial stops and nasals are not allowed in coda position; when an underlying

204



labial or alveolar gets parsed into coda position, it becomes velar (e.g., /fap-?a/ * X pants
(impf.) - [fa.p’a], but /fap-ti/ ‘X panted (perf.)’ - [fawk.ti]). In roots with the shape
/q...t/ or /q...p/, coda dorsalization would result in a uvular-velar combination, which is
prohibited by dorsal consonant harmony. Where this occurs, harmony ‘repairs the
sequence by making the derived velar into a uvular; the apparent directionality istherefore
left-to-right. An exampleis/q’ut-?a/ ‘X drinksit (impf.)’ - [?0.t’a], but /q ut-}i/ * X drank
it (perf.)’ - [?0q.1i], rather than the otherwise expected *[?0k.1i].12 In this case, just asin
the Péri case, the left-to-right effect may result from faithfulness to an underlying uvular
taking priority over faithfulnessto aderived velar.

Y et another alternative interpretation has to do with the fact that in both the Pari and
the Tepehua cases, it is specifically aroot-initial consonant which istriggering (left-to-right)
harmony. Several works have assumed that the root-initial position is somehow privileged
(see, e.g., Beckman 1998 for one implementation of such a view). This may well be the
explanation for the left-to-right directionality in these particular cases. The root-initial
consonant isimmune to harmony, and therefore the only way to enforce harmony isto have
the non-initial consonant(s) yield to the root-initial one. For example, this appears to be
what happens in loanword adaptation in Zulu, where the reglization of English word-final /t/
varies according to laryngeal harmony with an initial stop (Khumalo 1987; see 2.4.7 above).
Thus, for example, court is borrowed asi-k"6t"o and packet as i:-p"4ket"e, whereas beat is
borrowed as im-bidi ‘conductor’ and bucket as i:-bakéde. In the former cases, English /t/
= Zulu /t"/ because of harmony with the root-initial /p", k"/; in the latter, English /t/ = Zulu
/d/ due to harmony with root-initial /b/.

A case which does appear to be genuinely problematic is Bantu nasal consonant

harmony (cf. section 2.4.4). In heteromorphemic contexts, the general |eft-to-right direc-

12 Note that ejective /q’/ is realized phonetically as [?]. Nonetheless it has the same lowering effect on
neighboring vowels, and the same harmony effect on nearby /k, k’/, as non-gjective /q/ does (as can be seen
from the example just cited). This is not directly relevant here; see section 2.4.2 and Watters (1988) for
discussion of thisissue.
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tionality of this phenomenon can easily be attributed to stem control. Morpheme-internally,
however, |eft-to-right directionality still holds. One way of accounting for nearly all of the
problematic examples isto assume that the root-initial consonant isimmune, combined with
the additional assumption that the nasal consonant harmony is fundamentally * dominant-
recessive’ morpheme-internally (in heteromorphemic contexts stem control would eliminate
any possible traces of dominance effect). In other words, the assumptionisthat/...n...d.../
and/...d...n.../ sequences both harmonizeto/...n...n.../; the all-important exception is
when Cq isroot-initial and thus immune to harmony. This would explain why sequences
like #mV d- become #mVn-, whereas sequences like #b...n- remain unaffected. The
implications of an analysis along these lines is discussed in greater detail in section 4.3.3
below.

The suggestion that morpheme-internal Bantu nasal consonant harmony is funda-
mentally dominant-recessive (with [+nas] the dominant value) is not as ad hoc as it may
seem. For example, as noted in 2.4.4 above, the Proto-Bantu root *bon- ‘see’ isrealized as
/mon-/, with what appears to be right-to-left harmony, in an area virtually coextensive with
the area where |eft-to-right nasal consonant harmony is found. Another similar example
from Yaka (Larry M. Hyman, pers. comm.) is the reciprocal formed from the root /lu-/
‘fight (s.0.)’. With the reciprocal suffix /-an-/, we should expect /lu-an-a/ - [Ilwaina], but
instead we find [nwa:na] ‘fight each other’. It would be well worth searching for other
sporadic examples of thiskind.

Secondly, there are other cases that appear to involve directionality of the dominant-
recessive type. For example, in Moroccan Colloquial Arabic sibilant harmony, comparison
with Classical Arabic reveals that harmony istypically in favor of the [-anterior] sibilant,

regardless of linear order (Heath 1987). This is shown in (19); in the forms in (19a),
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harmony is anticipatory, whereas in (19b) it is progressive (MCA = Moroccan Colloquia

Arabic; CA = Classica Arabic).13

(19) ‘Dominant-recessive’ sibilant harmony in Moroccan Arabic? (Heath 1987)
CA MCA
a /zadz-/ I3a3/ ‘glass’
Izulajdz-/ I31liz/ ‘tiles’
[sard3z-/ {13/ ‘saddle’
b. /fams-/ [fom{/ ‘sun’

Not all dialectsin this area appear to have sibilant harmony with this dominant-recessive
character, but instead with absolute right-to-left directionality. Heath (1987:216, n.5) notes
that whereas Classical Arabic /d3/ generally undergoes deaffrication in the sequence/d3...z/
in Moroccan Arabic (yielding /d...z/ or /g...z/), the same is not true in most Algerian and
Tunisian dialects. Here classical /d3/ instead becomes /3/ even in this context, resulting in
disharmonic /3...z/ sequences, e.g., in /3iz:ar’/ ‘butcher’. In anumber of Tunisian dialects,
such disharmonic sequences are repaired by right-to-left harmony, yielding /ziz:ar®/
instead, and also /zuz/ *go past’ instead of the otherwise expected /3uz/ (from CA /-dzu:z/).
Note that in this case, the ‘spreading’ feature value is [+ant], the one which behaves as
recessivein (19).

Another case of morpheme-internal harmony with certain dominant-recessive
characteristics is sibilant harmony in Basque (Hualde 1991; Trask 1997). This case was
described in section 2.4.1.1 above, where relevant details were discussed. This particular
sibilant harmony system involves a pure apical vs. laminal alveolar contrast. Morpheme-

internally, laminals and apicals are ssmply not allowed to cooccur, and there is no direct

13 Note that the dominant vs. recessive asymmetry observed here is completely in line with the Palatal
Bias effects which are discussed in chapter 6.
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evidence for any inherent directionality in the harmony requirement. However, directionality
effects can be observed when loanwords are adapted, and also when compounds are
reanalyzed as single morphemes and thus subjected to sibilant harmony. In such cases,
harmony appears to be consistently in favor of the apical—which could thus be construed
asthe ‘dominant’ value of the apical/laminal parameter. To take loanword adaptation as an
example (Michelena 1985), Spanish francés ‘French’ is borrowed as /fran(t)ses/ >
/[fran(t)ses/, with right-to-left harmony, whereas Spanish sazon is found dialectally in
Basque as */sasoi(n)/ > /sasoi(n)/, with left-to-right harmony. However, some dialects
appear to have absolute right-to-left directionality even in [apical]...[laminal] sequences,
giving rise to /sasoi/ for the last example.14

To sum up, the default nature of right-to-left directionality in consonant harmony
manifests itself even in morpheme-internal contexts. Here anticipatory assimilation is the
norm. Progressive assimilation isfound in asmall number of cases, but virtualy al of these
can be accounted for by appealing to other independent factors (anal ogous to stem control
in the heteromorphemic cases). For example, an underlying specification in one consonant
may take priority over a derived specification in another, resulting in reversed (left-to-right)
directionality. Alternatively, specifications of root-initial consonants may take priority, again
resulting in directionality reversal. Finally, there are some cases where harmony seems to
have a dominant-recessive character, where left-to-right directionality is to be expected
precisely in those contexts where a dominant consonant is followed by arecessive one. All
attested cases of |eft-to-right directionality can be accounted for in one (or more) of these
ways; the only directionality that ever requires stipulation as an absolute is right-to-left

harmony. Moreover, even in cases where |eft-to-right harmony occurs—whatever the likely

141t should be pointed out that the tentative generalizations made here for Basque are based on a very small
list of forms mentioned in various sources, and may therefore turn out to be false when more data is taken
into account.

208



reason for this—related dialects or languages frequently display the exact same harmony
but with the default right-to-left directionality.

In the generalized analysis of consonant harmony developed in chapter 4 and 5, an
attempt is made to encode the default status of anticipatory harmony into the architecture of
the analysis itself. As discussed in detail in sections 4.2.1.2 and 6.1 below, consonant
harmony phenomena are much like phonological speech errors with respect to the
predominance of anticipatory effects. The implications of this and other such parallelsis

discussed in more detail in the remaining chapters (see esp. chapter 6).

3.2.  Locdity, transparency and blocking
In this section, we will discuss another respect in which the cross-linguistic typology of
consonant harmony systems seems remarkably uniform. Thisisthe area of locality-related
effects, more specifically those involving segmental opacity vs. transparency. In any har-
mony system, potential target segments can be classified as ‘undergoers’ (those that do
assimilate) vs. ‘non-undergoers’ (those that fail to assimilate). The latter are often also
referred to as neutral segments, although different works vary in their use of that term.
Non-undergoers may be transparent, allowing the harmonic property to propagate across
them while themselves remaining unaffected by the harmony. Alternatively, they may be
opaque, blocking the further propagation of harmony. In such cases, the opaque segment
itself often (though by no means always) initiates a new harmonic span of its own.
Locality-related effects such as blocking vs. transparency are very important in the
context of consonant harmony phenomena and their analysis, if only for the reason that the
trigger and target are frequently spaced far apart, separated by along stretch of segments
that appear to be non-undergoers in the sense given above. The strict-locality approach to
consonant harmony, outlined in section 1.2.3 above, assumes that al segments are potential

targets, and that when harmony appears to apply in a long-distance fashion, intervening
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segments are in fact undergoers, just asthey are in such processes as nasal harmony. Since
opacity effects are quite commonplace in such systems—where particular segment types
function as blockers (opaque non-undergoers)—one might expect to find at least some
instances of such effectsin the typology of consonant harmony as well. However, as this
section aims to show, segmental opacity effects are completely unattested in consonant
harmony systems. The vowels and consonants that intervene between the interacting
consonants—whether they are in fact undergoers or (transparent) non-undergoers—are
consistently and uniformly irrelevant to the harmony. As such they never block its
application by interrupting the propagation of the harmonizing feature.1

Section 3.2.1 gives a brief overview of the extent to which segmental opacity is
found in vowel harmony and vowel-consonant harmony systems, as well as the kinds of
opacity effects that such systems may display. In section 3.2.2 the (non-)existence of
opacity effectsin the typology of consonant harmony systemsis discussed. Finally, section
3.2.3 deals in detail with an apparent counterexample, the well-known case of (Vedic)
Sanskrit n-retroflexion. It is argued that this phenomenon should in fact not be classified as
consonant harmony at all, as it exhibits a wide range of properties that are otherwise

unattested in consonant harmony systems in the world’ s languages.

3.2.1. Opacity effectsin other harmony systems

Overdl, segmental opacity is extremely common in the general typology of harmony pheno-
mena. In general, it might even be said that for segments that are not ‘ undergoers —in the
sense that they are (demonstrably) not permeated by the spreading property—opacity isthe

rule and transparency the exception. In vowel harmony systems, for example, neutral vowels

15 Recall that the definition of consonant harmony used in this work (see 1.1) includes only those
assimilations where intervening segments—and vowels in particular—are not noticeably affected (or have
not been recorded as affected) by the assimilating property. This does not make the argument circular. In any
harmony system, a non-undergoer—i.e. a segment which is not (noticeably) affected—uwill either be opague
or transparent. In vowel harmony and vowel-consonant harmony systems, each is quite common; in
consonant harmony systems, on the other hand, opaque behavior is not found.
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are frequently opaque; in addition to being themselves unaffected by the harmony, they
typically initiate a new harmonic span. In tongue-root vowel harmony, either high vowels
(Yoruba) or low vowels (Tangale) are often opaque. The same s true of rounding harmony
systems, where opaque behavior is attested for high vowels (Oroch) as well aslow vowels
(Turkish); occasionaly it is high rounded vowels specifically that are opaque, whereas high
unrounded vowels are transparent (Buriat). In height harmony systems where high and mid
vowelsinteract, low vowels are frequently opague (Shona).

Likewise, particular types of consonants can be opaque to vowel harmony, blocking
its propagation from one syllable to the next. Typically these are consonants which are al-
ready specified for the spreading property, or which contain a specification which is some-
how incompatible with it (although this does not always seem to be the case). For example,
palatalized/palatal consonants (liquids and dorsals) are opaque to backness harmony in
Turkish (see, e.g., Clements & Sezer 1982); these segments block the rightward spread of
[+back] and themselves initiate a new [-back] domain. (Interestingly, the palatal glide /j/
does not block backness harmony in this way; cf. Levi 2001.) In some rounding harmony
systems, such as in Bashkir, the glide /w/ is opaque, blocking the propagation of rounding
(as do high vowels; cf. van der Hulst & van de Weijer 1995:529). Similarly, plain labial
consonants like /f/, /b/, Im/, etc. (but not /w/!) are opague to rounding harmony in Nawuri
(Casali 1995).

In the context of the present study, a closer analogue to consonant harmony are
those phenomena which have here been referred to as vowel-consonant harmony. These
involve properties such as nasality or pharyngealization. Frequently they are triggered by
consonants of a particular type, just as consonant harmony is, but in this case the harmonic
property clearly and audibly spreads through all segmentsin its path, vowels as well as con-

sonants.16 Segmental transparency effects are occasionally encountered, whereby segments

16 |n the faucal harmony found in some Interior Salish languages, Bessell (1998) shows that the harmony
(which is triggered by pharyngeals and uvulars) affects only vowels in its path, whereas the non-faucal
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of a particular type are ‘skipped’, but such cases are the exception rather than the rule.
More importantly, these involve an individual segment being skipped, while the harmonic
property spreads up to it and commences again on the other side. In nasal harmony
systems, we might thusfind, e.g., /nakal - [nawaka], where the intervening [k] is obviously
not nasalized (see Walker 1998[2000] for detailed discussion of such cases). What we
typically do not find is stretches of several segments, all transparent and unaffected by the
spreading property.

Most vowel-consonant harmony systems display segmental opacity effects to some
degree. For example, pharyngealization or ‘emphasis harmony is frequently blocked by
the high front vowel /i/ or the corresponding palatal glide /j/, and occasionally even by such
‘palatal’ obstruents as /f/; this is the case in Palestinian Arabic (Hoberman 1989).17 In
Tsilhqot’in (Chilcotin) pharyngealization harmony, also known as ‘vowel flattening’, front
velars and contrastively non-pharyngealized sibilants block rightward and |eftward spread-
ing of [RTR] from a uvular, and rightward (but not leftward) spreading from a pharyn-
gealized sibilant (Krauss 1975; Cook 1983, 1987, 1993).

Asfor nasal harmony, Walker (1998[2000]) surveys awealth of such systems and
arranges them into atypological hierarchy with regard to opacity effects. Going from most
to least redtrictive, the classes Walker distinguishes are the following. In some languages, all
non-glottal consonants, including glides, are opague and block the propagation of
nasalization (Sundanese, Mixtec). In the next set of languages, glides are targeted as well,
but all non-glottal consonants are blockers (Acehnese, Capanahua). The next possibility is
for liquidsto be added to the list of undergoers, whereas all obstruents are opague (Kayan,

Kolokuma ljo). In yet another set of languages, only obstruent stops are opaque, whereas

consonants that fall within the harmony span appear to be relatively unaffected phonetically. Such cases
provide an interesting near-parallel to consonant harmony, but nevertheless the two are quite distinct
phenomena. Consonant harmony is assimilatory interaction between consonants, whereas phenomena such
as faucal harmony involve assimilatory effects from consonants to vowels.

17 More accurately, only long /i:/ is opague, whereas short /i/ generally does undergo harmony. However,
according to Shahin (1997), all long vowels are in fact opaque in Palestinian Arabic, not just /i:/.
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fricatives undergo nasalization along with sonorants (Applecross Gaelic). Finally, stops may
be targeted aswell (Cayuvava, Gokana). In the last set of languages, voiceless obstruents are
sometimes opague, blocking the propagation of nasdity (Bribri, Cabécar).

Aside from thisimplicational hierarchy regarding the class of opague consonantsin
nasal harmony systems, certain types of vowels occasionally also act as blockers. For
example, in the Moba dialect of Yoruba, mid vowels are never nasalized, and block the
leftward propagation of nasalization (Ajibdye 2001). A similar effect is found in the
Applecross dialect of Scottish Gaelic, where upper-mid vowels always remain oral and
block nasal spreading (Ternes 1973). It should also be noted that, as pointed out by Walker
(1998[2000]), some languages appear to categorize the glottal consonants /?, h/ with
obstruents, and these can therefore occasionally be opagque to nasal harmony in the same
way as obstruentstypically are (e.g., in Rgang, Kaiwa, Terena).

To conclude, then, we see that segmental opacity effects are very common cross-
linguistically in both vowel harmony and vowel-consonant harmony systems. Under the
interpretation that harmony is due to spreading, such effects are to be expected. A given
segment may be ill-compatible with the spreading property. This may either be because it
contains some conflicting property (asin the case of /i, j/ in pharyngealization harmony) or
because the segment that would result is excluded from the surface inventory of the lan-
guage in question (as in the case of mid vowelsin nasal harmony). Such factors may deter-
mine whether or not a particular segment will undergo harmony. If it does not, blocking
appears to be the most common result (rather than transparency). In other words, opacity
effects are to be expected wherever there is any chance of ‘incompatibility’ of certain seg-

ment types with the harmonizing property.
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3.2.2. Opacity vs. transparency in consonant harmony

Turning now to consonant harmony systems, a clear generalization emerges from the cross-
linguistic survey carried out as part of the present study. Consonant harmony processes
consistently ignore the segmental material intervening between trigger and target. Segmental
opacity effects are completely unattested: The propagation of the harmony property is never
blocked by a particular class of consonants and/or vowels, the way it frequently isin other
types of harmony systems. In this sense, intervening segments always behave as if they
were entirely transparent to the harmony.

It is important to note that the construal of consonant harmony as strictly-local
spreading, where all intervening segments are actually targets (Flemming 1995b; Gafos
1996[1999]; Ni Chioséin & Padgett 1997), does not entail that every individual consonant
harmony system should display some kind of opacity effects. For example, there are
numerous vowel harmony systems that do not. What is surprising is rather that opacity
effects are completely and consistently absent in all attested consonant harmony systems.
Recall that it has not yet been demonstrated for any actual consonant harmony system that
intervening vowels and consonants are targeted by the spreading property, as proponents of
the strict locality hypothesis suggest. In light of this, the typological consistency that
consonant harmony systems show with respect to opacity vs. (apparent) transparency is
highly conspicuous.

There are numerous cases of consonant harmony processes where it would be
perfectly possible for a given subclass of segments to act as opague, blocking the pro-
pagation of harmony. For example, in the dorsal consonant harmony found in some Toto-
nacan languages (Totonac, Tepehua), discontinuous velar...uvular sequences undergo
assimilation to uvular...uvular: /k...q/ - /q...q/. This phenomenon was described and
illustrated in 2.4.2 above. The tongue retraction inherent in the articulation of auvular [q] is

ill-compatible articulatorily with the tongue posture required for high vowels, especialy a
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high front vowel like[i]. Indeed, these very same languages show alocal effect whereby the
high vowels /i, u/ are lowered when adjacent to auvular. Thusin Misantla Totonac (MacKay
1999), we find /i/ - [g] and /u(:)/ - [o(:)] in contexts like /Vq/ and /qV/. Long /i:/
frequently becomes a diphthong, lowering only that portion which is next to the uvular, thus
fi:/ - [ia] ~ [&:] in pre-uvular and [ei] ~ [&:] in post-uvular environments. In short, high
vowels, and especially [i], have properties that conflict with the gestures involved in the
articulation of [q] (as distinct from [k], which has no effect on neighboring vowels). We
might therefore expect that an /i/ or /u/ which finds itself within a dorsal harmony span
would either block the harmony or show signs of being affected by the spreading articula-
tory property. In other words, a sequence like /k...i...q/ would be expected either to remain
unharmonized (as[k...i...q]) or elseto surface as[q...¢...q].

However, neither is the case; instead, harmony appears to apply across the vowel
without having any phonological or phonetic effect on itsrealization. This can be illustrated
by the forms in (20) from Tlachichilco Tepehua (Watters 1988), repeated from section
2.4.2. Inthislanguage, /i, u/ lower to [e, o] next to auvular. (Note that an underlying uvular
gjective /q’/, unlike its non-gective counterpart, surfaces debuccalized as [?]; this has no

bearing on the workings of dorsal harmony in this language.)

(20)  Tlachichilco Tepehua: No lowering within dorsal harmony span (Watters 1988)
a [lak-putiq’i-nij/ - [lag-pwte?e-ni-j] *X recounted it to them’

b. /?ak-pitiq’i-j/ - [?ag-pite?e-j] ‘X foldsit over’

Ignoring the orthogonal debuccalization effect, we seein (20a) that the underlying sequence
/k...u...q’/ - [q...u...q’], with /u/ behaving as transparent, rather than *[q...0...q] (/u/
being atarget) or *[k...u...q’] (/u/ being opaque). Similarly, the (20b) sequence /k...i...q’/

becomes|q...i...q’] rather than harmonizing to *[q...e...q’] or remaining as*[k...i...q’].
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A similar example can be cited from the Northern Athapaskan language Tsilhgot’in
(Chilcotin), discussed previously by Krauss (1975), Cook (1983, 1987, 1993) and Gafos
(1996[1999]). In this language, alveolar sibilants contrast in pharyngealization, i.e. the
feature [+RTRY], between ‘sharp’ /s, z, ts, ts’, dz/ vs. ‘flat’ /s¥, Z°, ts, ts’%, dz*/. Tsilhgot’in
consonant harmony involves precisely this distinction, and can thus be classified as ‘ sibilant
pharyngealization harmony’ (cf. 2.4.3 above). All alveolar sibilants in a word agree in
[+RTR], with the rightmost one determining the [RTR] value of the entire sequence.18 The
third sibilant series, postalveolar /f, 3, tf, tf’, d3/, do not contrast for pharyngealization, and
do not participate in the harmony in any way. Tsilhgot'in aso hasavelar vs. uvular contrast,
/k/ vs. Iq/, etc., which Cook (1993) also analyzes as involving [+RTR]. The reason is that
uvulars and ‘flat’ sibilants have the exact same lowering and/or backing effect on
neighboring vowels, resulting in/a/ - [a], /u/ - [o] and so forth.

Tsilhgot'in sibilant pharyngealization harmony interacts in a complex way with a
synchronically independent process of pharyngealization harmony ([RTR] spreading; see
Cook 1993 for details); the latter is somewhat analogous to the emphasis harmony found in
many Middle Eastern languages (cf. Hoberman 1989).1° Because of the complexities of
this interaction, the independent effect of the sibilant harmony is seen most clearly in
situations where it results in depharyngealization, converting a[+RTR]...[-RTR] sibilant

sequence into [-RTR]...[-RTR]. Thus, for example, a verb stem containing non-

18 Gafos (1996[1999]) interprets this sibilant distinction as a dental vs. alveolar one, and thus treats the
harmony as coronal harmony of the same type as that found in many related languages, such as Tahltan or
Navajo. However, although Tsilhgot'in consonant harmony is most certainly cognate with these
phenomena, the phonological distinction over which the Tsilhgot'in harmony operates is clearly one of
pharyngealization. My own preliminary fieldwork on this language suggests that some of the sibilants
freely vary between alveolar and dental articulation, regardless of their [RTR] specification, especially the
voiced fricatives /z, z'/ (cf. also Krauss 1975). Furthermore, Gafos (1996[1999)) is forced to assume that
the /{/-series sibilants must be true dorso-palatals (in order to explain the fact that they are transparent to
harmony). But this too is inconsistent with the phonetic facts; these consonants are clearly coronals,
virtually identical to English /{/, /d3/, etc. The only exception is that /{/ is realized as palatal [¢] in
absolute word-final position, but thisisirrelevant to the workings of consonant harmony.

19 Although the two pharyngealization harmonies are synchronically separate, it is likely that they are dia-
chronically related, with [RTR] spreading having arisen through the analogical reanalysis of sibilant
harmony effects (Hansson 2000).
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pharyngealized /s/, Iz, Its/, etc. will cause a preceding perfective or negative prefix /s(e)-/ to
surface as [s(¢g)-] with non-pharyngealized [s]. What is most important in this context,
however, isthat this assimilation in [-RTR] between the two sibilants can take place acrossa
sequence containing [+RTR] consonants and vowels. This was already noted in section
2.4.3; the relevant examples are repeated in (21), cited from my own field notes. The

intervening [+RTR] span isindicated by square brackets.

(21) Tsilhgot'in: Transparency of intervening [+RTR] segments
a il jet"ez[awaldzez  fje-te-s'e-we-id-jez/ ‘we're not g. to get the hiccups
b. te net'ez[ard]lk’es /naz-te-s'e-g-id-1-k’es/ ‘we'renot g. to be stiff’ (spkr A)

te nzet'ez[a]lk’es  /na-te-s'e-sa-id-1-k’es/ ‘we'renot g. to be stiff’ (spkr B)

In both the (214) and (21b) cases, sibilant harmony involving [-RTR] applies across a series
of intervening segments which includes within it a[+RTR] span. This span consists of the
uvular fricative [¥] of the progressive prefix /xe-/, as well as the vowels immediately
adjacent to it, which are retracted by a local process of [RTR] spreading. (In the pro-
nunciation of speaker B, the entire ViV sequence is contracted to [a].) What isimportant to
note is that the intervening [+RTR] segments in no way interfere with the consonant har-
mony which holds across them. Things could very well have been different—it would have
been perfectly conceivable for the sibilant harmony to be blocked in the cases in (21).
However, thisis not the casein this or any other attested consonant harmony system.

In harmony systems that display opacity effects, intervening segments that act as
blockers do not necessarily have specifications that conflict with the spreading property. For
example, there are numerous languages where a rounded vowel like /u/ is opaque to
rounding harmony. Similarly, retroflex stops like /d/ are opague to retroflexion spreading in

Sanskrit (see 3.2.3 below). Although it is not always clear how such cases of opacity are

217



best analyzed, the generalization still holds true when it comes to consonant harmony
systems. non-participating segments never block the propagation of harmony.

For example, intervening sonorants—which are phonetically voiced—are never
opague to obstruent voicing harmony.20 Note also that laryngeal harmony is frequently
parasitic on identity in place and/or manner. No cases are attested where segments with a
different place/manner of articulation block this kind of laryngeal agreement. In unbounded
nasal consonant harmony systems (e.g., in Yaka or Kongo), prenasalized stops—whether
they are to be construed as contour segments or as NC clusters—do not undergo harmony,
and also do not block it (cf. section 2.4.4 for examples).

An especidly illustrative example of the consistent failure of intervening segmentsto
act as blockers in consonant harmony is the coronal harmony found in many Western
Nilotic languages, in particular that of the Northern Burun language Mayak (Andersen
1999; cf. 2.4.1.2 above). In this language, asin many closely related ones, dental /t, d/ and
alveolar /t, d/ are not allowed to cooccur within morphemes. In Mayak, there is no dental-
alveolar contrast in nasals (nor in the liquids). Thus/n/ is consistently aveolar, even when it
cooccurs with dentd /t, d/ in amorpheme. (Dental [n] does occur as an allophone of /n/, but
only inthe clusters[nd], [nt].)

More importantly, Mayak coronal harmony extends to suffixes like singulative /-gt/,
[-at/ or /-it/. When these are affixed to roots containing alveolar /t/ or /d/, they harmonize
(optionally), surfacing with alveolar [t] instead of dental [t], as shown in (22a). The aveolar

nasal /n/, unlike its oral stop counterparts, does not trigger harmony (22b). However, an

20 |f the forms cited by Kenstowicz (1994:547) are any indication, then sibilant voicing harmony in
Imdlawn Berber may be a case of consonant harmony which displays opacity effects. Superficialy, it
appears as if assimilations of the type /s...z/ - [z...z] apply across sonorants and voiced obstruents, but
not across voiceless obstruents (which thus seem to be opaque). The phenomenon is described in Elmed-
laoui (1992), but as this source has not been available to me, the interpretation of the data in light of the
generalizations made here must await further investigation. If the voicing of intervening stops is indeed
relevant, it is conceivable that the rather unique phonotactics and syllable structure of Berber is somehow
involved. (For example, if sibilant fricatives can be syllabified as nuclei, then the phenomenon might
perhaps more akin to vowel harmony?)
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alveolar stop will trigger harmony across /n/, as shown in (22c). (In al examples cited here,

the optional nature of the harmony isignored for clarity.)

(22) Mayak: Inertness of /n/ to coronal harmony (data from Andersen 1999)

a /tid-at/ -~ tid-at “doctor’
Ituy-it/ -~ tuy-it ‘back of head’

b. Rin-A/ - ?in-at ‘intestine’
/kan-itf - kan-1it ‘torch’

C. /din-et/ - din-et ‘bird’

/ket-m-et/ - ket-m-et  ‘star’

In aharmony system of thistype, it would be perfectly conceivable for /n/ to be opague, and
thus block the propagation of coronal harmony in the (22c) cases. This would be entirely
analogous to phenomena such as Sanskrit n-retroflexion, where those retroflex consonants
that are not triggers block the spreading of the relevant feature/gesture (cf. 3.2.3 below).
Likewise, in rounding harmony systems where the high vowel /u/ is not atrigger, it often
blocks the propagation of the [round] feature from preceding vowels that are triggers. But
thisisnot what we find in Mayak, nor in any other consonant harmony system.

In short, segmental opacity effects are entirely unattested in the cross-linguistic
typology of consonant harmony systems. If it were true that intervening vowels and con-
sonants are targeted by the assimilating feature/gesture, and thus ‘ permeated’ by it, we
would expect to see at |east some cases where considerations of markedness and/or articula-
tory incompatibility lead to the blocking of harmony. Thisis, after al, an extremely common
phenomenon in vowel harmony and vowel-consonant harmony systems. The complete
absence of such effects lends support to the notion that consonant harmony is a matter not

of spreading but agreement, asin the analysis developed in chapters 4 and 5.
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Effects that superficialy look like instances of segmental opacity do occur, however,
when harmony is overridden by phonotactic constraints. Recall from 2.4.1.1 that in Inesefio
Chumash (and certain other Chumashan languages as well), right-to-left sibilant harmony
interacts with an independent * pre-coronal effect’, whereby the sibilant /s/ isrealized as [{]
before the plain coronals /t, 1, n/. (The change only takes place across a morpheme
boundary, i.e. in derived environments, but this aspect of it will be ignored here.) When
sibilant harmony would be expected to giveriseto [f] immediately preceding /t/, /l/ or In/, it
is blocked by the pre-coronal effect (see Poser 1982 for discussion of thisinteraction). This

isillustrated by the examplesin (23), repesated from section 2.4.1.1.

(23) Inesefio: Sibilant harmony overridden by pre-corond s - |

ftijepus [s-ti-jep-us/ ‘hetellshim’
fiflusisin [s-if-lu-sisin/ ‘they (2) are gone awry’
Jiftivi [s-is-ti?/ ‘hefindsit’

In some sense, then, a [{] which is immediately followed by [t], [n] or [1] is ‘opaque’ to
sibilant harmony. It does not undergo it, and itself initiates a new harmonic span, asin the
second and third examplesin (23). However, thisis ssmply a by-product of the fact that a
particular contextual neutralization effect (the pre-coronal merger of /s/ and /f/) overrides
harmony, preventing it from applying to certain sibilants. As such it has no bearing on the
general issue whether intervening consonants are genuinely transparent or whether they are
targets (and thus ‘ permeated’ by the harmonizing property). The datain (23) do not tell us
anything about whether intervening non-sibilants are targets or not. All the ‘opacity’ of the
precoronal [{] tellsusisthat it isa (potential) target—but we aready know this; in asibilant
harmony system, al sibilants are by definition targets. The fact that precoronal [{] blocks

harmony rather than being transparent to it (yielding *[siflusisin] in the second example) is
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significant in itself, though hardly surprising.21 But as such it has no bearing on the
generalization that segments intervening between the trigger and target consonants are never
opague in consonant harmony system.

Finally, there are a number of consonant harmony systems that may at first appear
to show opacity effects—with all non-participating consonants acting as blockers—but
where this is due to the distance separating the trigger and target, not the nature of the
segments that intervene. Consonant harmony systems are quite frequently sensitive to
distance. For example, related languages displaying similar (and cognate) harmony effects
often differ in the maximum distance allowed to separate the target consonant and the har-
mony trigger. Several such cases were discussed in chapter 2. For example, the sibilant
harmony found in many Omotic languages (cf. 2.4.1.1) may be unbounded (Aari,
Benchnon Gimira) or it may apply only transvocalically (Koyra, Zayse). An analogous
dichotomy is found in Bantu nasal consonant harmony (cf. 2.4.4), between unbounded
harmony (Y aka, Kongo) and transvocalic harmony (Bemba, Lamba, Luba, etc.). In some
cases, harmony is obligatory at shorter distances but optional when the target is further
removed from the trigger. Among the aforementioned Bantu languages, Suku appears to be
an example of this (Piper 1977), with nasal consonant harmony applying obligatorily in
transvocalic contexts and optionally in (some) long-distance contexts. Similarly, liquid
harmony in Bukusu (cf. 2.4.5) seems to be obligatory in transvocalic environments like
/CVr-VI1-/ but optiona at greater distances (/rVC-VI-/, CVrVC-VI-/). In Nkore-Kiga sibilant
harmony, disharmonic /{V (n)s/ sequences are prohibited but /{V CV (n)s/ ones are alowed—
whereas /s... [/ sequences are prohibited regardless of distance. (The details of the Nkore-
Kiga case, and its implications for the phonological analysis of consonant harmony, is

discussed in sections 5.1.2 and 5.3 below).

21 1t would be perfectly conceivable for [{] to have been transparent in this case. A somewhat analogous
case is Rundi (Bantu), where the underlying /{/ of the causative suffix /-if-/ never triggers right-to-left
sibilant harmony (nor undergoes it), and is also transparent to harmony emanating from a later suffix
(Ntihirageza 1993).
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In general, descriptions of sibilant harmony systemsin awide variety of languages
frequently mention the potential effect of relative distance, without illustrating thisin detail.
For example, in his description of Inesefio sibilant harmony, Applegate (1972:199) remarks
that occasional exceptions to harmony occur, ‘particularly across longer words' . Cook
(1979:27), describing sibilant harmony in Sarcee, notes that it ‘ becomes gradually weaker
as it gets farther from the palatal sibilant which originally triggers the process'. Sapir &
Hoijer (1967:14-15) make a similar comment about Navajo sibilant harmony, clearly stating
that it is ‘conditioned by the distance between the prefix consonant and that to whichitis
assimilated’. They note that assimilation ‘nearly always occurs when the two consonants
are close together’, but that it ‘ occurs less often when the two consonants are at a greater
distance'. It isinteresting to note that the examples they cite to illustrate the former situation
involve transvocalic assimilation (/SV.SV/ and /SVS.CV/ contexts), whereas in the | atter
case, where harmony israrer, the context is/SV(C).CVS/.2

There are thus numerous examples of consonant harmony being sensitive to the
distance separating trigger and target. Frequently harmony will apply across avowsl, but not
across longer stretches of vowels and consonants. In most casesiit is possible to define the
‘transvocalic’ context in terms of syllable adjacency, owing to the general CV syllable
structure of the languages in question. In other words, harmony will apply between C; and
C, in the context C1V.CyV but not in C;V.CV.C,V—in the latter case not because of the
intervening consonant, but because C; and C, are not in adjacent syllables (see, e.g., Odden
1994 for suggestions along these lines). It is difficult to ascertain whether syllable
adjacency isindeed the relevant notion, or rather some other metric of relative distance. The
crucial evidence would have to come from languages with more complex syllable structure.

The syllable-adjacency interpretation seems to make the prediction that in some languages,

22 sapir & Hoijer also note (p. 16) that there are morphological limitations on sibilant harmony in
Navajo, which are independent of this distance effect. Thus prefixesin the so-called disjunct domain do not
undergo harmony, even when followed closely by a sibilant. Likewise, enclitics do not trigger harmony in
the immediately preceding stem, and harmony occurs only rarely between the two members of a compound.
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harmony might apply between C; and C, in sequences like C;V.CVC,.CV whilefailing to
apply in C;V.CV.C,V sequences. Note that the segmental material intervening between C;
and C, would be absolutely identical in the two cases. However, the consonants arein adja-
cent syllablesin the former string but not in the latter one. This seems arather unlikely state
of affairs, although it cannot be ruled out in principle. The exact way distance-related
restrictions are best captured will be left as a question for future research (but see section
4.2.1.1 for a possible implementation). In any case, such restrictions are distinct from

opacity effects.23

3.2.3. An apparent counterexample: Sanskrit n-retroflexion

Those familiar with the phonological literature on locality and long-distance interactions—
and on corona harmony in particular—are likely to raise their eyebrows at the claim that
consonant harmony systems never display segmental opacity effects. The reason is that of
all the phenomenatraditionally discussed under the heading ‘ coronal harmony’, one of the
best-known and most celebrated cases does in fact show opacity effects. Thisis the process
in (Vedic) Sanskrit known as nati or, as it will be referred to here, n-retroflexion. The
phenomenon is generally discussed in detail in descriptive grammars (e.g., Whitney
1889)—indeed, the traditional term 7ati (lit. * curving, curvature’) goes back to the ancient
Sanskrit grammarians. More importantly, Sanskrit n-retroflexion has received considerable
attention in the phonological literature over the past half-century or so (see, e.g., Allen 1951;
Johnson 1972; Sagey 1986[1990]; Schein & Steriade 1986; Humbert 1995; Gafos
1996[1999]; Ni Chiosain & Padgett 1997).

23 Alternatively, it would be possible to interpret restrictions to ‘transvocalic’ contexts quite literally. In
other words, it is conceivable that the reason harmony does not reach targets at greater distances is that
intervening consonants are in fact opaque. At this point it is unclear to me if all reported distance
restrictions on consonant harmony processes can be reduced to a general opacity effect in this way. Whether
this alternative interpretation is feasible or not will have to remain an open question. But even if so, the
generalization about opacity effects remains (though in a slightly altered form): In consonant harmony
systems, non-participating consonants are either all transparent or all opague.
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It is an undeniable fact that Sanskrit n-retroflexion exhibits segmental opacity
effects. If we follow the tradition established in the theoretical-phonological literature and
classify this phenomenon as ‘consonant harmony’ in exactly the same sense as, say,
Chumash sibilant harmony, then the claim made above is false. We would have to concede
that although opacity effects are otherwise unheard of in consonant harmony systems, there
is one case where they are found: Sanskrit n-retroflexion. On this view, the lack of opacity
effects would thus be reduced to a trend. We would then be hard pressed to explain why
opacity effects are so exceedingly rare in consonant harmony systems, given that they are
quite commonplace in vowel harmony and vowel-consonant harmony systems.

However, it will instead be argued here that the Sanskrit processisin fact not acase
of consonant harmony—in the sense that it is a fundamentally different kind of pheno-
menon, displaying awhole series of properties that are otherwise unattested in the typology
of consonant harmony systems. The conclusion is that Sanskrit n-retroflexion is akin to
vowel-consonant harmony phenomena, such as nasal harmony or emphasis harmony. As
such, it does appear to involve spreading, just as assumed by previous analyses. Given this
interpretation, the otherwise anomalous characteristics of the process—and the opacity

effectsin particular—turn out to be far less surprising.

3231 Basic description

The (Vedic) Sanskrit consonant inventory is as presented in (24). The consonants are
rendered here in the traditional way (e.g., using <c, j, §> for the ‘palatal’ obstruents), with a
few exceptions: the ‘voiced aspirates (breathy voiced stops) are transcribed as [b"], [d"],
etc., theretroflex series as|t, t* d, d", s, n], and the palatal nasal as[n]. Note that the [t, t*, d,
d", s, n, 1] seriesis traditionally referred to as ‘dental’ and this practice will be followed
here. (See Allen 1953 for details on the phonetics of Sanskrit as described by the ancient

grammarians of India.)
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(24)  Sanskrit consonant inventory:
p t t c k
ph th th C h kh

b d 4 ] g

Furthermore, length will be indicated by [:] and syllabicity by [ ], instead of the traditional
diacritic macron and subscript dot, respectively. Where applicable, infixes are set off by ‘=’
in the forms cited below.

The process of n-retroflexion involves progressive assimilation. A continuant retro-
flex consonant, i.e. /s/ or /r/, will cause afollowing dental nasal /n/ to become retroflex [n].
Thisisillustrated in (25). The assimilation may take place under direct adjacency, when the
I/ or [t/ trigger immediately precedesthe target /n/, asin (253). The assimilation also applies
across a (non-coronal) consonant, as in (25b), and across a vowel, as in (25c). Finally,
forms such as the onesin (25d) clearly show that the trigger and target may be separated by

aconsiderable stretch of intervening segmental material.

(25) Examplesof Vedic Sanskrit n-retroflexion (datafrom Schein & Steriade 1986)

a lis-na/ -~  is-na- ‘seek (pres. stem)’
/pwr-na-/ -  pur-na- ‘filled (pass. part.)’
[tr=na=t-ti/ —~  tr=na=t-ti ‘splits (3Sg active)’
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b. /vrk-na-/ —~  vrk-na- ‘cut up (pass. part.)’

Igrb"-na:-ti/ ~  grb"na:-ti ‘seizes (3Sg active)’
C. /caks-amna-/ -~  caks-amna- ‘see (middle part.)’
/pur-a:na-/ -~  pur-amna- ‘fill (middle part.)’

d. /ksub"-ama-/ - ksub"ama-  ‘quake(middle part.y

/krp-a-mama-/ -  krp-a-mamna- ‘lament (middie part.)’

/brahman-i/ -~ brahman-i ‘brahman (LocSg)’

What makes Vedic Sanskrit n-retroflexion relevant in the present context isthe fact that it is

blocked when a coronal consonant of any kind intervenes between the triggering /s, r/ and

the target /n/. Thisincludes al dental, palatal, and even retroflex consonants—obstruents as

well as sonorants.24 Intervening coronals are thus opaque to this progressive retroflexion

assimilation. Examples illustrating the blocking behavior of coronals are given in (26).

(26)

Intervening coronals are opaque (data from Schein & Steriade 1986)

mrd-na:- (*mrd-na:-) ‘begracious (pres. stem)’
marj-a:na-  (*marj-aina-) ‘wipe (middle part.)’
krt-a-maina- (*krt-a-ma:na-) ‘cut (middle part.)’
ksved-aina- (*ksved-amna-) “hum (middle part.)’

An additional striking property of n-retroflexion isthat it appears to be non-iterative, apply-

ing only to the first of a sequence of potential target nasals, rather than to all of them.

24 The palatal glide /y/ does not appear to be opaque; in this respect, it behaves like a vowel rather than as
aconsonant.
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(27) Retroflexion only targets first of a sequence of nasals:
pra-nina:ya (*pra-ni-na:ya) ‘lead forth’ (/ni:-/ ‘lead’)
krn-vamna (*krn-va:na) ‘make (middle part.)’
varn-ana:nam  (*varn-anaimnam) no gloss (Ni Chiosain & Padgett 1997)

Given certain assumptions, it seems feasible to connect the non-iterative character of
n-retroflexion to its other properties, such as how the class of triggers and the class of
opaque segments are defined. For example, Gafos (1996[1999]) argues that when
sequences like /s...n...n/ surface as [s...n...n], the second nasal does not undergo
retroflexion simply because the preceding [n] is not atrigger (only [s, r] are). In other
words, the middle [n] behaves in exactly the same way as do other non-continuant
retroflexes, such as [d] or [t]. As aresult, we get [s...n...n] just aswe get [s...d...n],
[r...t...n], etc., with no retroflexion of the nasal. Retroflexion does not spread from the
retroflex stop/nasal in the middle, since only retroflex continuants are triggers; furthermore,
retroflexion also does not spread through the middle stop/nasal. This general idea, that it is
possible to reduce the non-iterative character of the process and the opacity of retroflex non-
continuants to one and the same explanation—namely, that stops and nasals are non-
triggers—hinges on certain fundamental assumptions which may not be entirely valid. We
will return to thisissue below.

In addition to intervening coronals being opague, it appears that even non-coronal
consonants can occasionally block n-retroflexion in Sanskrit. When the target /n/ isimme-
diately preceded by anon-coronal (i.e. labial or velar) plosive or nasal, n-retroflexion applies
variably, as noted already by Whitney: ‘ The immediate combination of n with a preceding
guttural or labial seemsin some cases to hinder the conversion to ;: thus vrtragna: etc.,
ksub"na:ti, trpnoti (but in Veda trpnui), ksepmii, susumnd’ (Whitney 1889, 8§129;

transcriptions adapted). In other words, an intervening labial or velar sometimes acts as
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opague to the propagation of retroflexion, the way an intervening coronal always does,
though only when immediately adjacent to the target nasal. However, Steriade (1995b)
dismisses this observed variation as being due to inaccurate transcription, arising from the
fact that the retroflexion of [n] in clusters like [gn] or [mn] has much weaker auditory
consequences, and is thus less clearly perceived, than in vowel-nasal sequences like [an].
Steriade thus argues that in examples such as the ones cited by Whitney, the nasal isin fact
retroflex [n], but is not being consistently recorded as such in the attested texts.2

Aside from the segmental opacity facts discussed so far, n-retroflexion is frequently
described as being sensitive to the right-hand context as well—i.e. to what, if anything,
follows the potential target /n/. The descriptive generalization appears to be that in order to
undergo retroflexion, the /n/ must be followed by a nonliquid sonorant (i.e. avowel or glide,
essentially). However, this appears to be not so much arestriction on n-retroflexion as such
as a matter of the interaction of this process with other aspects of Sanskrit phonology, as
shown convincingly by Schein & Steriade (1986).

As Schein & Steriade (1986) point out, the ‘failure’ of n-retroflexion to apply
before continuants and liquidsis only apparent. In the position before a (nonsyllabic) con-
tinuant, i.e. any of /s, s, ¢, h, 1/, the nasal /n/ isrealized as anasalized vowel (the so-called
anusvara), and this debuccalization thus bleeds n-retroflexion. Asfor the position before /1/,
no relevant word-internal /nl/ sequences appear to occur, making it impossible to determine
if retroflexion would apply in that context or not. When this sequence occurs straddling a
word boundary (/n#l/), the /nl/ cluster is realized as a nasal lateral—again, a process which

thus bleeds n-retroflexion. This leaves only word-final position and nasal+stop clusters as

25 There is another possibility which is at least conceivable (if not as convincing), namely that for
precisely the auditory-perceptua reasons Steriade (1995b) cites, the nasal in clusterslike /gn/ or /mn/ is not
consistently ‘targeted’ by n-retroflexion. In other words, that /n/ in this position did not (always) undergo
the diachronic sound change which presumably underlies the systematic alternation patterns observed. This
would entail viewing that diachronic process as a perceptually motivated (and thus listener-based) sound
change in the sense of Ohala (1993 et passim); see below for further suggestions along these lines.
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environments where n-retroflexion is not found. In these environments, retroflexion can

genuinely be said to fail, yielding [n] instead of retroflex [n], as shown in (28).

(28) Retroflexion only if /n/ isfollowed by a sonorant
a Noretroflexion in word-fina position:
brahman (*brahman) ‘brahman (VocSg)’ (cf. LocSg brahman-i)
b. No retroflexion before a stop:

tr=n=t-te (*tr=n=t-te)  ‘split (3Pl middle)’ (cf. 3Sg active tr=na=t-ti)

However, Schein & Steriade (1986) show that the restrictions in (28) can aso be derived
from independent generalizations about Sanskrit phonotactics. In the word-final casein
(284), retroflexion is overridden by the complete neutralization of nasals to [n] in this
position, cf. /a-gam/ - [agan] ‘go (2Sg aorist)’.26 Even if the word-final nasal were within
the domain of retroflexion, its effect would be ‘undone’ (i.e. overridden) by neutralization.
Similarly, the failure of retroflexion to apply in (28b) can be attributed to an independent
requirement of place assmilation in nasal-stop clusters. In such clusters, if the stop islabial,
palatal or dorsal, the /n/ isforced to assmilate to it, becoming [m], [n] or [n], respectively,
and thus immune to retroflexion. When the stop is dental, asin the examplein (28b), itis
reasonable to assume that the same assimilatory constraint is here responsible for the fact
that /n/ does not become retroflex [n]. Nasal-stop assimilation thus overrides n-retroflexion
and prevents it from applying.27

The restriction that the target nasal must be followed by a (nonliquid) sonorant can
thus be argued to follow from the interaction of n-retroflexion with independently motivated

aspects of Sanskrit phonology. For that reason, it should not be viewed as a limitation on

26 |n inflectional suffixes, word-final [m] does occur, asin 1Sg /-m/, 3Du /-taxm/, GenPl /-(n)a:m/, etc.

27 |n nasals that are underlyingly retroflex, the requirement to maintain an underlying retroflex specification
is sufficiently strong to force the following stop to yield instead. As a result, clusters such as /n/+/t/ are
realized as [nf], rather than as[nt] (e.g., /p"an-ta/ - [p"an-ta]).
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n-retroflexion as such. However, there is one such right-hand contextual restriction, which
rearsits head in those cases when n-retroflexion applies between members of a compound
word. Recall that n-retroflexion is always triggered by aretroflex continuant, i.e. /s/ or /t/,
occurring earlier in the word. When thereis also an /s/ or /r/ later in the word, retroflexion
mysterioudy fails to apply to the /n/ in the middle of the sequence /r...n...1/, /r...n...s/, etc.
Examples of this curious effect are shown in (29). In morphemes such as the ones listed in
(29b), which frequently occur as the second member of compounds, the initial /n/ never

undergoes retroflexion, even when preceded by an /t/ or /3.

(29) Retroflexionfailsif ‘trigger’ also occursto the right (data from Macdonell 1910)

a pra-nrtyat  (*pra:-nrtyat) from -nrt- ‘dance’ (cf. pra:-niti ‘ breathes’)
pari-naksati  (*pari-naksati) ‘encompasses’ (cf. pari-hnuta: ‘denied’)
b. -nis{"a:- (never *-nist"a:-)  ‘eminent’
-nigsid"- (never *-njssid™)  ‘gift’
-nirnjj- (never *-nirnjj-) ‘adornment’
-nrmna- (never *-nrmna-)  ‘manhood’

Thisrather striking property of n-retroflexion can be made sense of if it isinterpreted from
the perspective of listener-based sound change (cf. Ohala 1993 et passim). More specifi-
caly, it is plausible to assume that n-retroflexion is due to a hypo-corrective sound change,
in the sense of Ohala (1993). The listener perceives the /n/ asretroflex but fails to correctly
attribute this percept to contextual influence from apreceding /t/ or /s/, parsing retroflexion
instead as an (intentional) property of the nasal itself. If thisview of the diachronic origin of
n-retroflexion is correct, then the failure of retroflexion to apply in the contextsin (29) can
be explained in the following way. When the /n/ is both preceded and followed by aretro-

flex continuant, the listener has even more reason to attribute his’her perception of the nasal
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as retroflex to contextual influence from one (or both) of the surrounding retroflex
segments. As aresult, s’lheismore likely to ‘factor out’ the retroflexion, and interpret the
the speaker (correctly) as having intended to produce a non-retroflex [n].28

This concludes the presentation of the relevant details of Sanskrit n-retroflexion.
Before addressing the important issue of how these facts relate to the general issue of seg-
mental transparency vs. opacity in consonant harmony systems, the following section dis-
cusses how the opacity effect has been captured in phonological analyses of this pheno-
menon. The focus will be on analyses couched in Optimality Theory, the alignment-based
treatments devel oped by Gafos (1999[1996]) and Ni Chiosain & Padgett (1997).

3.2.3.2. Earlier analyses of the opacity effect

Having noted the various details and vagaries of Sanskrit n-retroflexion, it is now time to
return to the opacity facts. Recall that all coronal consonants are opaque—dentals,
retroflexes and palatals alike (except for the glide /y/)—in that they block the assimilation
from applying across themselves.2? For the sake of the argument, it is useful to break this
into two separate issues. a) the opacity of dentals and palatals, and b) the opacity of
retroflexes. In the former case, the opacity is clearly due to the inherent incompatibility of
dental/palatal articulation (or feature specification) with the assimilating retroflexion
property. For example, Gafos (1996[1999]) interprets [retroflex] as a setting of the gestural

parameter Tongue-Tip Constriction Orientation (TTCO). Dentals are also specified for

28 Of course, it is conceivable to ‘explain away’ this phenomenon as being due to inaccurate transcription,
in the same way that Steriade (1995b) accounts for the apparent variability of n-retroflexion after non-
coronal stops (see above). The idea would then be that the /n/ is targeted in the contexts in (29), and that it
was in fact pronounced as retroflex [n], but that scribes tended to render it in writing as unassimilated /n/—
thus attributing the retroflexion to the following /r/ or /s/, instead of parsing it (correctly) as an inherent
property of the nasal. Although possible in principle, this type of explanation is hardly plausible (and
unnecessarily convoluted) in this particular case.

29 Of course, the retroflex continuants /s, 1/ are irrelevant here, since they are themselves retroflexion
triggers. In the configuration g/r...s/r...n the middle consonant triggers retroflexion of the fina /n/, and it
is thus meaningless to ask whether it simultaneously ‘blocks' a preceding /s, 1/ from (also) inducing retro-
flexion of that /n/.
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TTCO, ashaving a‘flat’ tongue-tip orientation; palatals, Gafos argues, require raising the
tongue dorsum towards the palate. Each is articulatorily incompatible with a
TTCO:[retroflex] setting. In the case of dentalsthisis because of their contradictory TTCO
specification, but in palatals the conflict is with the specification of another gestural
parameter (formalized by Gafos 1999:224 as the undominated constraint *[Tip-Blade:
TTCO={retroflex}, Dorsum: CD={ closed, critical}]).%0

Aslong as intervening dentals and palatals maintain their inherent specifications,
their articulatory incompatibility with retroflexion accounts for why they do not themselves
undergo retroflexion. Furthermore, this explains why dentals and palatals do not allow
retroflexion to spread through them, since their articulation would necessarily interrupt the
TTCO gesture which is being ‘stretched out’. A crucia notion here is contrast maintenance,
and both Gafos (1996[1999]) and Ni Chiosain & Padgett (1997) account for the opacity of
intervening dentals in precisely these terms, the latter appealing to an Input-Output faith-
fulness constraint FAITH(TTCO), the former invoking a constraint CONTRAST(RETR)
requiring the presence of a surface retroflexion contrast. In both cases, the susceptibility of
dental nasals to retroflexion is achieved by differentiating between low-ranked
FAITH(TTCO, Nasal) and higher-ranked FAITH(TTCO, Obstruent)—and similarly for the
CONTRAST(RETR) constraints of Ni Chiosain & Padgett (1997).

In this way, the opacity of palatals and dentals (other than /n/) is straightforwardly
accounted for in a spreading-based analysis where strict (articulatory) locality is maintained.
However, the opacity of retroflex consonants—and the non-iterativity of the retroflexion
process, cf. (27)—does not in the same way fall out automatically. Let usfirst revisit the fact
that only the first of a sequence of nasals undergoes retroflexion, e.g., in /pra-ninya:ya/ -
[pra-nina:ya]. The standard explanation in earlier generative analyses of this phenomenon

was that the apparent non-iterativity results from [n] not being aretroflexion trigger. The

30 Here ‘CD’ stands for Constriction Degree (of the Tongue Dorsum articulator against the palate).
232



preceding /r/ triggers retroflexion of the first /n/, which thus becomes [n], but this nasal does
not in turn pass the retroflexion feature on to the next /n/, because only continuants spread
retroflexion. In derivational frameworks, this was easily accounted for in terms of an
autosegmental spreading rule, which applies only when its structural description is met
(potentially reapplying until this ceases to be true), such as that formulated by Schein &
Steriade (1986). The same explanation is provided by Gafos (1996[1999]), whose
Optimality Theory analysisis cast in terms of ALIGNMENT, retroflexion being driven by a
constraint ALIGN-R(TTCO={retroflex}, trigger=[+cont]), which requires that the
retroflexion gesture of a/s/ or /r/ be spread (i.e. extended temporally) towards the right edge
of theword.31

However, as Ni Chiosdin & Padgett (1997) point out, this traditional argument—that
the first nasal blocks spreading because [n] is not itself atrigger—crucially relies on serial
rule application. As such it cannot be appealed to in an output-oriented framework such as
OT; the alignment-based analysis sketched by Gafos (1996[1999]) in fact wrongly predicts
that a sequence /s...n...n.../ will turn out as[s...n...n...]. The ALIGN constraint simply
requires that the TTCO={retroflex} gesture be spread as far to the right as possible, and
since any /n/ isin principle an undergoer (given that FAITH(TTCO, Nasal) is low-ranked),
the gesture will spread up to (and potentially beyond) the second /n/. Note that there is only
one trigger in this case: the /s/ at the beginning of the sequence. The spreading property is
not being ‘handed down’ stepwise from left to right, i.e. from /s/ to the first /n/, and from
thefirst /n/ to the second /n/, the way earlier derivational analyses assumed. The retroflexion
gesture is spreading rightwards from the trigger /s/ to both nasals—and, one might add, to
all intervening vowels and non-coronal consonants aswell. For better or worse, the fact that
In/, like other non-continuant retroflexes, does not itself constitute a retroflexion trigger is

entirely beside the point.

31 Although Gafos does not fully spell out the definition of the Sanskrit HARMONY (TTCO) constraint in
terms of ALIGN, it is clear from the context that thisis what he has in mind (see esp. Gafos 1999:218).
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Although Ni Chiosain & Padgett (1997) do not mention this, the same problem
applies to the opague behavior of intervening retroflex stops, /t, t, d, d"/. Given an alignment
analysis, there is no reason why the TTCO={retroflex} gesture should not spread through
such a stop, yielding /s...d...n.../ - [s...d...n...]. After al, the intervening stop is not
incompatible with the spreading gesture in the way dentals or palatals are; indeed it is
articulated with the very same TTCO gesture. If we indicate the temporal span of the
retroflexion gesture with [], following Ni Chiosain & Padgett (1997), there is no immedi-
ately apparent reason why the ALIGN(TTCO) constraint shouldn’t force an underlying
ICVsVdVnV/ sequence to surface as* CV[sVdVnV]r rather than CV[sVd]rVnV. Again, the
fact that /d/ is otherwise not a trigger is entirely irrelevant given an output-oriented, non-
derivationa analysis.

Ni Chiosain & Padgett (1997) attempt to capture the non-iterativity facts by revising
the alignment-based analysis by Gafos (1999[1996]). They propose that instead of aligning
to the right word-edge, the [retroflex] feature is instead simply required to align with a

(following) consonant, defining the relevant constraint asin (30):

(30) ALIGN-R([RETROFLEX], C)
Align any [retroflex] feature contained in a [+continuant] segment Sy, to a

consonant S,,, wheren > m.

Given an input configuration like/s...n...n.../ the constraint in (30) isfully satisfied by the
candidate [s...n...n...], and therefore nothing prevents this from being selected as the
optimal output. As regards the opacity of intervening /t/ or /d/, Ni Chiosdin & Padgett
(1997) appear to attribute this to contrast maintenance—i.e. in the same way as they account
for the opacity of intervening dentals—although they do not state this explicitly. This can be

illustrated with one of their tableaux, shownin (31). Note that the analysisis cast in terms of
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Dispersion Theory (Flemming 1995a); the candidates evaluated are thus really inventories
of (potentially) contrasting output elements, rather than particular Input-Output mappings.

The‘*’ symbol denotes contrast.

(31) Sanskrit: Opacity of dental/retroflex stops (Ni Chiosain & Padgett 1997)

CONTRASTcons(RET) | ALIGN-R(retro) | CONTRASTNas(RET)

a k[s]rvedaina

= * k[s]rveda:na
b. k[sved]raina *1
c. k[svedamn]ra *1 *

Ni Chiosain & Padgett argue that aligning the [retroflex] feature with the following stop, as
in (31b), or with the subsequent nasal, asin (31c), will results in the obliteration of a/d/:/d/
contrast. This violates the undominated constraint CONTRAST cons(RET), and the alignment
constraint responsible for [retroflex] spreading is prevented from having any effect. That
spreading does occur through non-coronals like /b"/ is attributed to the fact that the per-
ceptual distance between non-retroflex b" and retroflex [b"]r too small to maintain a con-
trast—and thus to satisfy CONTRASTcons(RET) in (31). Since it is unavoidable to violate
that top-ranked constraint, the lower-ranked ALIGN is able to exert its influence, forcing

[retroflex] to spread across the labial stop.32

32 Although Ni Chioséin & Padgett do not mention this, it seems that further assumptions need to be
made to explain why [retroflex] spreads all the way through a non-coronal like /b"/ to reach afollowing /n/.
All that ALIGN requiresisfor the feature to align to some following consonant, so why does spreading not
stop at the labial, yielding *k[sub"]ga:na instead of k[sub"a:n]za? The former would be analogous to (31b),
the latter to (31c); just asin the tableau in (31), the latter ought to lose out on CONTRAST Nas(RET). It thus
seems necessary to build some further stipulation about the target ‘' Sy’ into the definition of the ALIGN
constraint in (30), e.g., that it must be capable of perceptually manifesting a [retroflex] articulation, or
something along those lines.
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However, it need not be true that spreading necessarily entails the obliteration of a
dental:retroflex contrast. Consider the following potential candidate ‘inventory’, which is
not included in Ni Chiosdin & Padgett’s tableau in (31): {k[s]rveda:na * k[sveda:n]ra} .
In the form k[s]rveda:na, spreading is blocked by a dental stop, whereas in k[sveda:n]ra it
proceeds through a retroflex stop. (In terms of lexical representations, the former might
correspond to hypothetical /ksved-a:na/, the latter to /ksved-ana/.) A denta vs. retroflex
stop contrast is maintained in the output, and hence top-ranked CONTRASTcons(RET) is
satisfied. As for ALIGN-R(retro), it is only violated by one of the two members of this
‘micro-inventory’, namely by k[s]rveda:na but not its counterpart k[sveda:n]ra. In the
winning candidate (31a), by contrast, alignment is violated by both members of the output
pair. It seems reasonable to assume that the alternative {k[s]rveda:na * k[sveda:n]ra}
should fare better. In other words, the spreading-based analysis does not appear to correctly
predict the opacity of retroflex stops, unlike that of dentals and palatals, without some
further additions,

Recall the Mayak corona harmony case, described in 3.2.2 above, where the aveolar
nasal /n/ does not trigger assimilation of a suffix dental /t/ (/CVn-Vt/ surfaces intact), but
where an alveolar stop /d/ does trigger assimilation across the very same aveolar nasal
(/dVn-Vt/ - [dVn-Vt]). Thisisentirely analogous to what should in principle be possiblein
Sanskrit: retroflex stops and nasals, although not in themselves harmony triggers, ought to
be capable of letting harmony propagate through them. The fact that this does not happen in
Sanskrit needs to be explicitly accounted for. Earlier derivational analyses, making use of
feature geometry and autosegmental spreading rules, were able to do this in a straight-
forward manner, but the same result has yet to be replicated in output-oriented analyses

within Optimality Theory.
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3.2.33. Retroflexion spreading vs. consonant harmony

As noted in the previous section, the opacity effects observed in Vedic Sanskrit n-retro-
flexion are not difficult to account for in principle (although it is as yet unclear how thisis
best done in OT terms). As such they are quite analogous to what isfound in awide variety
of harmony systems, cf. the cases mentioned in 3.2.1 above. Even the phenomenon whereby
segments which themselves contain the spreading property are opaque (i.e. stops like /t/ or
/d/ in the Sanskrit case) is not unheard of in the general typology of harmony effects. For
example, high rounded vowels block rounding harmony in a numberous of Mongolian and
Tungusic languages. For example, thisistrue of the Eastern Mongolian languages Khalkha,
Buriat, and Inner Mongolian (Shuluun Hoh dialect), and of the Tungusic languages Oroch,
Ulchaand Even (Oxots dialect); all are described in considerable detail by Kaun (1995).33
Regardless of how opacity effects of this particular kind are to be accounted for in a
phonological analysis—cf. the problems discussed in the previous section—it can thus be
said that this aspect of the Sanskrit factsis not particularly remarkable, as far as harmony
effect go.

However, the fact remains that among consonant harmony systems, segmental opac-
ity effects are completely unheard of, aside from this one case. This stands in sharp contrast
to the typology of vowel harmony and vowel-consonant harmony systems, where opacity
effects are quite commonplace. One of the central claims made in the present study is that
consonant harmony is a phenomenon distinct from these other types of harmony
phenomena, and should be analyzed in terms not of spreading but (long-distance) agree-
ment. On this view, which forms the basis of the Optimality Theory analysis developed in
chapters 4 and 5, the absence of opacity effects falls out as an automatic consequence.

I ntervening segments do not themselves enter into the agreement relation holding between

33 In the Tungusic languages mentioned here, al high vowels are opaque, unrounded as well as rounded
ones. In the Eastern Mongolian languages, by contrast, high unrounded vowels are transparent, whereas
high rounded vowels are opaque.
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the trigger-target pair, and therefore they must be irrelevant to that relation: they cannot be
opaque. The segments separating trigger and target are thus ‘ transparent’—but only in the
sense that they are by definition irrelevant, not because they are exempted by way of some
specid device.

In order for this claim to be upheld, it must then be assumed that Sanskrit n-retro-
flexionisin fact not a case of consonant harmony in this sense. What | suggest here is that
this phenomenon is instead a case of ‘vowel-consonant harmony’, i.e. akin to nasal har-
mony, pharyngealization harmony and the like. As such, the Sanskrit case presumably does
involve spreading; on that assumption the fact that it displays segmental opacity effectsis
entirely to be expected. It should be noted that thisis not anovel clam at al. In fact, thisis
exactly what earlier works assuming strict (articulatory) locality in spreading have claimed
(Gafos 1996[1999]; Ni Chiosain & Padgett 1997). The crucial difference is that these
works have made the assumption that other coronal harmony phenomena—e.g., in
Chumash or Tahltan—also involve spreading in the very same way. The claim made hereis
instead that these are fundamentally different and are not cases of spreading at all.

Thisis more than a mere ad hoc stipulation intended to save an otherwise exception-
less generalization (i.e. that consonant harmony systems do not show opacity effects). Seen
against the background of the database of consonant harmony processes surveyed in this
work, Sanskrit n-retroflexion turns out to stick out like a sore thumb in more respects than
one. If we are to include it in the ranks of phenomena labelled ‘ consonant harmony’, then
we will be forced to admit that it is exceptional in severa different ways. The most striking
of theseis the fact that the classes of triggers and targets are distinct (/s, t/ vs. /n/). Thisis
entirely unheard of elsewhere in the cross-linguistic typology of consonant harmony
systems, where the generalization seems to be that the more similar two consonants are, the
more likely they will be to agree in the harmony feature [+F]. Indeed, this similarity effect is

directly built into the phonological analysis developed elsewhere in this work, cf. section
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4.2.1.1 (see also 6.1 for discussion). The implication is that if a sibilant like /s/ triggers
‘harmony’ in anasal like /n/, this should entail that it will also trigger harmony in another
sibilant, such as /s/. The one case that violates this generalization is Sanskrit n-
retroflexion.34

Another peculiar property of the Sanskrit phenomenon isits left-to-right direction-
ality. Asdiscussed in 3.1 above, the basic directionality of consonant harmony processesis
anticipatory, or right-to-left. Although progressive harmony isfound, this always goes hand
in hand with morphological constituent structure; the directionality in such casesis not so
much left-to-right asit isinside-out. In fact, the analysis introduced in chapter 4 builds the
anticipatory directionality directly into the constraints which give rise to harmony. Pro-
gressive harmony emerges through constraint interaction, based on the relative ranking of
the harmony constraint and faithfulness constraints of various types. Sanskrit n-retroflexion
does not fit this generalization: its directionality is consistently left-to-right, regardless of the
morphological makeup of the form in question, and regardless of where exactly the
triggering /s, 1/ or the target /n/ are located in the word. As such, it cannot be accounted for
within the analysis of consonant harmony developed in chapters 4 and 5. However, the
consistent left-to-right directionality exhibited by the Sanskrit process is not so striking
when we compare it against vowel-consonant harmony systems. For example, there are
numerous cases of nasal harmony (many of them covered by the survey in Walker
1998[2000]) where nasalization spreads consistently rightward, without this necessarily
being dictated by morphological constituent structure.

A third notable property of Sanskrit n-retroflexion isthat it may occasionally cross

word boundaries, thus applying in ‘external sandhi’. Although thisis not a very common

34 Others have made convincing arguments for why it should be precisely the continuants /s, r/ that trigger
retroflexion spreading, and why /n/ should be a more susceptible target than other dentals (Steriade 1995b;
Gafos 1996[1999]; Ni Chiosdin & Padgett 1997). | should emphasize that | do not disagree with these in
any way. The relevant point here is simply that in other cases of long-distance consonant assimilation—
which | argue are not cases of spreading at all—digjoint trigger vs. target classes do not occur.
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phenomenon, it does occur in some vowel harmony systems. For example, vowel harmony
may apply between aclitic and its host (e.g., in the famous Pasiego Spanish case, see e.g.
McCarthy 1984; VVago 1988; Hualde 1989). In consonant harmony, on the other hand, this
is completely unattested. If anything, consonant harmony tends to hold within relatively
restrictive morphological domains; it never reaches beyond the confines of the word. Again,
the Sanskrit phenomenon would be the sole exception.

Other properties could be mentioned here, but these may ultimately be related to the
opacity effect and/or the digoint sets of triggers and targets. For example, consonant har-
mony always applies to any and all potential targets within a domain (which is typically
morphologically defined); it never ‘hits' the nearest target, leaving the others untouched, the
way Sanskrit n-retroflexion does. As such, the Sanskrit phenomenon is reminiscent of
umlaut phenomena, whereby vowel-to-vowel assimilation appliesin anon-iterative fashion
(unlike vowel harmony proper, where the spreading property can reach several vowels).

To sum up, segmental opacity effects are merely one of awhole series of properties
of Sanskrit n-retroflexion which are otherwise entirely unattested in the typology of con-

sonant harmony phenomena. The most important ones are summarized in (32).

(32) Sanskrit n-retroflexion as consonant harmony—typological anomalies:
a Segmental opacity:
In no other consonant harmony system does a particular class of segments block the
propagation of harmony.
b. Harmony triggersvs. targets:
In no other consonant harmony system is the set of triggers digoint with that of

targets; consonant harmony always reflects relative smilarity.
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c. Directionadlity:
Left-to-right directionality which does not emerge from constituent structure (or
other Faithfulness effects) is otherwise unattested in consonant harmony systems.

d. Harmony domain:
In no other consonant harmony system does the assimilation apply at a phrasal level,

reaching across word boundaries.

There is thus ample reason to be skeptical of the status of Sanskrit n-retroflexion as abona
fide case of consonant harmony. This particular phenomenon does indeed appear to be an
example of spreading, in the same way as vowel harmony and vowel-consonant harmony
phenomena are.

Interestingly, it is not even self-evident that this phenomenon fits the working
definition of consonant harmony which wasintroduced in section 1.1 above. This definition

isrepeated in (33).

(33) Consonant harmony (definition):
Any assimilatory effect of one consonant on another consonant, or assimilatory co-
occurrence restriction holding between two consonants, where:
a thetwo consonants are separated by a string of segmental material consisting of
at the very least avowel; and

b. intervening segments, in particular vowels, are not audibly affected by the assimi-
lating property.

Asdiscussed in 1.1 above, the limitation clause in (33b) is essential, in order to separate the
phenomena under scrutiny in this study from vowel-consonant harmony phenomena such

as nasal harmony or emphasis harmony. Thus, for example, a hypothetical process like
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/makad/ - [makan] (nasal consonant harmony) fits the definition in (33), whereas a pro-
cess like /ma?ad/ — [ma?an] (nasal harmony) does not.

Note also that coronal harmony phenomena, such as sibilant harmony, do fit the
definition in (33) to the extent that it is true that intervening vowels and consonants are not
audibly affected as well. Although the analysis of such phenomenain terms of strictly-local
gesture spreading by Gafos (1996[1999]) is based on the idea that these intervening seg-
ments are articulatorily affected, this is assumed to have minimal acoustic-auditory
conseguences. In any case, no descriptive (or other) sources on languages with coronal
harmony systems explicitly describe intervening segments as being affected. The phrasing
in (33b) was explicitly tailored so as to include these, simply for the reason that these
segments might well be genuinely transparent.

But the Sanskrit caseis in fact somewhat unique in this respect, in that it isalong-
extinct language, such that our knowledge of its phonology derives from written texts—
rather than from descriptions (or transcriptions) carried out by modern linguists.3> Given
these circumstances, one must bear in mind that the transcriptions to a great extent reflect
what distinctions were made in the Sanskrit orthography. For example, retroflexion is a
property which tends to have a considerable acoustic-auditory effect on vowel quality.
Indeed, numerous languages have vowels that are inherently retroflex, just as vowels may be
inherently nasalized; there are even attested cases of retroflex vowel harmony (e.g., Y urok).
In light of thisfact, it is quite likely that the intervening vowels in aretroflexion span were
affected by the spreading feature/gesture in a clearly audible way. If so, then Sanskrit n-
retroflexion would in fact not satisfy the definition in (33) at all—no more than a nasal
harmony process where intervening vowels are audibly nasalized. As noted by Gafos

(1996[1999]), the Sanskrit process was interpreted along these lines already by Whitney

35 |t is true that the Sanskrit linguistic tradition is impressive, especially as regards phonetics/phonology .
But alas, the ancient Sanskrit grammarians did not describe in detail the phonetic quality of vowels inter-
vening between aretroflexion-triggering [s] or [r] and an assimilated target [n].
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(1889), who clearly assumes that retroflexion involves maintaining the retroflex posture of
the tongue throughout the span from trigger to target. Gafos aso notes that Allen (1951)
suggested that the apparent long-distance character of the retroflexion process should be
treated with caution, as this interpretation is based on the Sanskrit writing system, which is
bound to be phonetically imprecise. Allen interprets retroflexion as a prosody (in the
Firthian sense of the London School), which is roughly analogous to a gestural span in
Gafos (1999) spreading-based analysis.

To sum up, then, there is reason to believe that Sanskrit n-retroflexion doesinvolve
spreading, and that it is thus distinct from all the other cases that are here categorized as
consonant harmony. This accounts for the fact that this particular phenomenon displays a
series of properties that are otherwise unattested in the typology of consonant harmony
systems. Sanskrit n-retroflexion is thus not to be equated with other cases of coronal
harmony, such as sibilant harmony systems.36 The two are distinct types of phenomena, in
just the same way as nasal harmony (e.g., in Sundanese) and nasal consonant harmony
(e.g., inYaka) are distinct. It istherefore an unfortunate accident of history that the Sanskrit
phenomenon has come to be one of the best-known (alleged) cases of ‘ coronal harmony’ in

the literature on phonological theory.

3.3. Interaction with prosodic structure

A further asymmetry between consonant harmony and other types of harmony systems
pertains to the role prosodic structure can play in determining certain aspects of the har-
mony. Prosodic structure here refers to such notions as quantity (phonological length

and/or syllable weight), stress (or lack thereof), and the affiliation of segments to syllables,

36 |t is possible that certain other coronal harmony phenomena involving retroflexion are cases of spread-
ing, like Sanskrit n-retroflexion, rather than agreement as in consonant harmony ‘proper’. For example,
some of the coronal stop harmonies (primarily in Australian and Dravidian languages) which are discussed
by Steriade (1995b) and Gafos (1996[1999]) may well be of this type. In the absence of any evidence one
way or the other—whether it be direct or circumstantial—this will have to remain an open question.
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feet and other higher-level prosodic categories. In principle, prosody may exert its influence
in a number of ways. Harmony may be bounded by a prosodic domain (e.g., the foot), or
prosodic properties may determine the class of harmony triggers and/or targets.

Sensitivity to various aspects of prosodic structure is generally quite common in
vowel harmony, as well asin vowel-consonant harmony processes such as nasal harmony
or pharyngealization harmony. In light of this fact, it is somewhat surprising that the
following clear generalization emerges from the cross-linguistic study of consonant har-
mony on which this study is based: Prosody-sensitivity is entirely unattested in the
typology of consonant harmony systems. In other words, consonant harmony is never
bounded by prosodic domains such as the syllable or the foot, and it is never sensitive to
stress or quantity in any way.

Section 3.3.1 discusses the different ways in which harmony processes may be
sensitive to aspects of prosodic structure. Since none of these are attested in consonant
harmony, this overview serves the purpose of illustrating how common prosody-sensitivity
in harmony systemsisin general. This makes its absence in the typology of consonant har-
mony systems all the more conspicuous. Finally, section 3.3.2 presents an apparent
counterexample to the claim that consonant harmony is never sensitive to prosodic structure:
Y abem voicing harmony. It is argued that this phenomenon isin fact not a case of prosody-
sensitive consonant harmony, neither synchronically nor diachronically, and therefore does

not invalidate the generalization.

3.3.1. Types of prosody-sensitivity in harmony systems

The different ways in which harmony systems may display sensitivity to prosodic factors
are here grouped into three major categories: sensitivity to length, syllable weight, and stress
(aswell as metrical structure in general). These are discussed in that order in the following

sections. It should be kept in mind that this tripartite categorization is by no means hard and
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fast. Thereason isthat segmental length (3.3.1.1) isintimately connected to syllable weight
(3.3.1.2), and the latter isin turn frequently involved in determining stress and foot structure
(3.3.1.3). Because of the interdependence of these, it is often very hard to tease them apart
and determine which is the factor that is truly responsible for the observed effect. It may
very well be that in all of the cases mentioned here stress (or foot structure in general) is
ultimately to blame. The following overview takes arelatively agnostic perspective on this
issue, categorizing individual casesin terms of the directly observed parameter, based on the

descriptive sources consulted.

3.3.1.1 Phonological length
Thefirst factor under consideration is segmental length, i.e. the distinction between long and
short vowels—and, similarly, between geminate and singleton consonants. At issue hereis
whether harmony can be in any way dependent on the length (or shortness) of either the
target or trigger segments. Such effects will be discussed in turn and each illustrated with
attested examples. Sensitivity to length is not attested in consonant harmony, though it is
frequently found in other types of harmony systems.37

An important caveat should be added. Differencesin vowel length often go hand in
hand with a difference in vowel quality, such as height or centraization (vs. peripheraity). It
may well be the case that, in some apparent cases of long/short asymmetries in potential
target vowels, it isthe quality that is the crucial factor, not length. The asymmetry between
long and short /e/ in Hungarian mentioned below (transparent vs. front-harmonic) is a case
in point. In some of the reported cases it is rather obvious that vowel quality rather than

quantity isto be blamed for the observed long/short asymmetry. However, the descriptive

37 As was discussed in section 3.2.2 above, the ‘length’ of the string of segments intervening between
trigger and target may be relevant. This is true of both vowel and consonant harmony. However, thisis
clearly a different issue than segmental length, i.e. the long/short or geminate/singleton distinction. Such
oppositions directly involve prosodic (moraic) structure, whereas this is not obviously true in the same
sense of the ‘distance metric’ that determines the maximum separation of trigger and target. (See Frisch et
al. 1997 for an interesting implementation of distance effectsin dissimilatory cooccurrence restrictions.)
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sources do not always give very detailed information about such relatively fine-grained
quality differences.

It is quite common in vowel harmony systems for the length of the target vowel to
play arole in determining whether (or how) that vowel is affected. Examples of this
interplay between length and susceptibility to harmony fall into two categories. Firstly, a
long vowel may fail to undergo harmony whereas its short counterpart does. Secondly, long
vowels may be targeted by harmony to the exclusion of their short counterparts. This
correlation between length and susceptibility to harmony may either hold across the board,
i.e. for al (relevant) long-short vowel pairs, or it may be limited to a particular pair of
vowels.

There are numerous cases of thefirst type, where along vowel is opaque (i.e. anon-
undergoer) while its short counterpart undergoes harmony. For example, according to
Shahin (1997), pharyngesalization harmony in Palestinian Arabic affects only short vowels,
not long ones. Likewise, in Telugu rounding harmony (Marantz 1980 apud Poser 1982;
Kiparsky 1988; cf. also Venkateswara Sastry 1994), only short /i, u/ are undergoers,
whereas all long vowels appear to be opaque. Other systems where the target vowel is
required to be short include rounding harmony in various dialects of Maltese (Puech 1978;
McCarthy 1979[1985]), suffix raising harmony in Lhasa Tibetan (Chang & Shefts 1964;
Miller 1966), the lowering and front/back harmonies of Tigre (Palmer 1956, 1962;
McCarthy 1979[1985]), and /a/-raising in Woleaian (Sohn 1971, 1975).

Thistype of sensitivity to target vowel length isillustrated for Palestinian Arabic in

(34). Pharyngedlization or postvelar articulation is marked with [, ] on consonants.
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(34) Pharyngealization harmony in Palestinian Arabic (data from Shahin 1997)38

a SulA ['Tu.l9] ‘Hiba (fem. name)
l¥inlm-A  ['BrLnrLm-9] ‘goat’
b. /sEf-Emn/ [se.'f-emn] ‘summers (Du)’

c. [t-sk:b-I-f/ [?1t.-st.'b-i-f]  ‘don’t touch (it)! (2SgFem)’

fn-sl:b/ [n.-si:b] ‘should we touch (it)?

The short vowelsin (34a) are pharyngealized, i.e. retracted and lowered, due to the word-
initial consonant (the status of word-final schwais complicated, but can be ignored for the
present purposes). In (34b), retraction (triggered by pharyngealized /s/) only affects the
short vowel of thefirst syllable, not the long vowel of the following syllable; note that both
arelong in the lexical representation. The examplesin (34c) show even more clearly that it
is surface rather than underlying vowel length that counts. In the first form the root vowel
surfaces as short, and thus undergoes pharyngealization harmony, whereas the suffix vowel
fails to undergo harmony becauseit islong on the surface. In the second form, the length of
the root vowel is preserved on the surface; as aresult, it fails to harmonize.

In Palestinian Arabic pharyngealization harmony, sensitivity to vowel length is
across-the-board: all long vowelsfail to harmonize. The more idiosyncratic type of length-
sensitivity is exemplified by languages like Wolof (Ka 1988). In Wolof tongue-root vowel
harmony, it is only with respect to the low vowel /& that length plays arole. Whereas short
/al undergoes [ATR] harmony regularly, long /a:/ is opaque, being consistently [-ATR].

The systems discussed so far involve long vowels failing to undergo harmony. It
appears to be much rarer for harmony to preferentially target long vowels, failing instead to
apply to their short counterparts. One reported case of this type is Menomini (Bloomfield
1962, 1975; Cole 1987[1991]; Cole & Trigo 1988). In Menomini, raising of mid vowelsto

38 | depart from Shahin's (1997) decision to represent surface phonological representations with ‘m’, as
distinct from phonetic formsin ‘[]’, although | agree that the two are in principle separate notions.
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high under the influence of a subsequent high vowel appears to target long /e:, o:/
exclusively, whereas short /e, o/ are unaffected. Another case where the target is required to
be along vowel is Buriat rounding harmony (Kaun 1995; based on Poppe 1965). Short /u/
triggers rounding harmony on the vowel of the following syllable, but only when the latter is

long, asin thefirst examplein (35a):

(35) Rounding harmony in Buriat (datafrom Kaun 1995)
a xul-do: ‘foot (refl.dat.)’
xul-de ‘foot (dat.)’
b. xuzuin-de:  ‘neck (refl.dat.)’

xuzuin-de ‘neck (dat.)’

Astheformsin (35b) indicate, thereis afurther restriction on Buriat rounding harmony: /u/
only triggers harmony when it is short. This is an example of the second main type of
length-dependence in harmony systems: length of the harmony trigger as a factor. This
phenomenon appears to be somewhat less common. Again, the restriction can go both ways:
in some systems the trigger is required to be long, whereas in othersit is required to be
short. An example of the latter type isrounding harmony in Maltese (Standard and Mellieha
dialects; Puech 1978), where a suffix /e/ rounds (and backs) to [o] due to harmony from a
rounded vowel in the preceding syllable. This harmony is only triggered by short rounded
vowels, as shown in (36) for Standard Maltese.39 The relevant (potential) trigger vowel is

underlined; stressis marked by ‘" where relevant.

39 |n the Mellieha dialect, the target vowel is likewise required to be short.
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(36) Rounding harmony in Standard Maltes